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Abstract no: 75
Presentation at ESCV 2016: Oral 1

Medico-economic impact of the rapid diagnosis
of influenza in paediatric emergency
department by using a new sensitive
chromatographic immunoassay

A. Cantais 1,∗, O. Mory 1, M. Costille 1, A. Carlino 2,
A. Cantais 1, A. Giraud 1, B. Pozzetto 2, S. Pillet 2

1 Paediatric Emergency Department, University
Hospital of Saint-Étienne, France
2 Laboratory of Infectious Agents and Hygiene,
University Hospital of Saint-Étienne, Saint-Étienne,
France

Background: The practicability of rapid immunochromato-
graphic antigen detection tests (RIADT) for the diagnosis of
influenza allows their use by non-trained healthcare profession-
als, even beside the bed of the patient. Newly designed assays such
as the Becton Dickinson (BD) VeritorTM System for Rapid Detection
of Flu A + B have shown improved analytical performances. How-
ever, the medico-economic impact of their direct implementation
in clinical wards has been poorly evaluated.

Objectives: (1) To measure the impact of the rapid diagnosis
of influenza by using the VeritorTM System directly in the pae-
diatric emergency room, on the care of patients and notably on
the reduction of supplementary investigations and antibiotics dur-
ing the 2015–2016 winter season, and (2) to verify the analytical
performances of this new test.

Study design: A nasopharyngeal aspirate was performed to
all the patients aged between 0 and 18 years consulting at the
paediatric emergency department of the University Hospital of
Saint-Etienne during the 2016 influenza season. The presence of
influenza A and B viruses was tested with the VeritorTM System
in the emergency room 24/7. The clinical specimen was also sent
to the laboratory in order to perform routine tests in the opening
hours, including the detection of viral antigens by immunofluores-
cence (bioMérieux) or of viral RNA by using a laboratory-developed
RT-qPCR assay on the BD MAX platform. In case of discrepant result
between the different assays, the final diagnosis was assessed by
the RT-qPCR assay. Before performing the VeritorTM System, the
clinician was asked to fill in a questionnaire listing the tests that
he/she would have prescribed in the absence of the rapid test-
ing; the same questionnaire was completed after the result of the
VeritorTM test was available.

Results: A total of 514 patients (sex ratio M/F: 1.11; median of
age 2.7 years) were included between January 7 and March 19 2016.
Comparative results between the RIADT and the routine assays
were available for 477 specimens, including 45 and 185 positive
ones for influenza A and influenza B, respectively. For influenza
virus A, the sensitivity, specificity, negative predictive value and
positive predictive value were 94.9, 98.2, 96.4 and 97.4%, respec-
tively; for influenza virus B, they were 97.4, 96.4, 98.2 and 94.9%
respectively. The use of the RIADT at the emergency room saved
the prescription of: 51.7% of C-reactive protein (CRP) dosage in cap-
illary blood, 47.9% of blood sampling, 49.2% of CRP measurement,
57.4% of procalcitonin dosage, 68.8% of blood culture, 41.6% of urine
test strip, 79.2% of cytobacteriological examination of urine, 69.0%
of chest X-rays, 77.8% of lumbar puncture, 43.8% of hospitalization
and 70.1% of antibiotics.

Conclusions: The excellent analytical performances of the
VeritorTM System allow its use as point-of-care test to perform an
accurate and rapid diagnosis of influenza at the paediatric emer-
gency room. In addition to deliver a rapid etiological diagnosis,
this strategy was found to save the prescription of a considerable
amount of unnecessary tests and antibiotics.

http://dx.doi.org/10.1016/j.jcv.2016.08.002
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Presentation at ESCV 2016: Oral 2

Molecular characterization of human
rhinovirus in Portugal: 2014–2015 season

P. Cristóvão ∗, P. Pechirra, P. Conde, I. Costa,
R. Guiomar

National Influenza and Other Respiratory Viruses
Reference Laboratory, Infectious Diseases
Department, National Institute of Health Dr. Ricardo
Jorge, Lisbon, Portugal

Background: Human rhinoviruses (HRV) frequently cause mild
upper respiratory tract infections and more severe disease mani-
festations such as bronchiolitis and pneumonia. Plays an important
role in asthma and chronic lung disease exacerbations. Genetic
characterization of HRVs detected by molecular methods has
revealed much greater diversity, enabling the identification of three
species (HRV-A, HRV-B and HRV-C) and a great number of types.
The aim of this study is to characterize HRV detected in respira-
tory specimens from influenza-like illness cases (ILI), received in

1386-6532/

http://dx.doi.org/
http://www.sciencedirect.com/science/journal/13866532
http://www.elsevier.com/locate/jcv
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.002&domain=pdf
http://dx.doi.org/10.1016/j.jcv.2016.08.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.003&domain=pdf


S2 Abstracts / Journal of Clinical Virology 82S (2016) S1–S142

the scope of the Portuguese Influenza Surveillance Program, during
2014–2015 season in Portugal.

Methods: During the 2014–2015 season, 411 nasopharyngeal
swabs negative for influenza were tested for HRV in a multiplex PCR
[1]. 18% (75/411) of the samples were positive for HRV, and from
this 83% (62) were sequenced by a nested RT-PCR [2]. Nucleotide
sequences of the VP4/VP2 region were used for genotyping and
phylogenetic tree construction in Mega 6.0. Demographic and clin-
ical data (according to EU ILI case definition) were recorded in a
questionnaire.

Results: HRV were detected throughout the study period,
between week 40/2014 (October) and week 9/2015 (March) with
a peak in January 2015. Phylogenetic analysis showed that 45%
(28/62) strains belonged to species HRV-A, 15% (9/62) to species
B and 40% (25/62) to species C. Overall were identified 35 different
types. All species co-circulated in Portugal with the exception of the
Algarve and Açores, being HRV-A predominant in north region and
HRV-C predominant in Alentejo. HRV positives cases had a median
age of 42.5. HRV-C were the most frequently detected in all age
groups, apart from young adults aged 15 to 44. In this age group
HRV-A were identified in 73% (16/22). HRV-B was detected spo-
radically in all age groups, except in children (5-14 years old). HRV
was found in similar proportions in both genders (52% in female;
48% in male). Data on influenza vaccination was reported in 51
HRV positive cases, but only 9 (18%) had been previously vacci-
nated. Information on chronic diseases was reported in 54 cases, of
these 15 (28%) had a chronic disease (mainly cardiovascular or dia-
betes). HRV was detected in 4 pregnant women, 14% (4/28). Cough,
myalgias, weakness and fever were the most frequent symptoms
reported by HRV confirmed cases.

Conclusions: During 2014–2015 was observed a co-circulation
of the three species of HRV (A, B and C) with a predominance of
HRV-A followed by the recently identified species C. A wide genetic
diversity of 35 types was identified, with a higher diversity among
HRV-A. HRV was most frequently diagnosed in adults. Our study
included few children under 5, preventing conclusions about this
group. Diabetes and cardiovascular disease were found as a possible
risk for HRV infection, highlighting the relevance of respiratory dis-
ease prevention measures that should be undertaken. This was the
first study to attempt the genetic diversity of rhinovirus circulating
in Portugal during a winter season in ILI cases. Further studies in the
general population and in high-risk groups for severe respiratory
disease will aid knowledge in HRV epidemiology and exacerbation
of respiratory infections.

References

[1] R.N. Gunson, et al., J. Clin. Virol. 33 (2005) 341–344.
[2] P. Linsuwanon, et al., J. Infect. 59 (2009) 115–121.

http://dx.doi.org/10.1016/j.jcv.2016.08.003

Abstract no: 224
Presentation at ESCV 2016: Oral 3

Illuminating influenza epidemiology in
Scotland using next generation sequencing

E. Goldstein 1,∗, P. Murcia 2, R. Gunson 1

1 West of Scotland Specialist Virology Centre,
Glasgow, Scotland, United Kingdom
2 University of Glasgow Centre for Virus Research,
Glasgow, Scotland, United Kingdom

Influenza is one of the most important respiratory pathogens
and is a major cause of mortality and morbidity worldwide every

year. Influenza A is a n RNA virus consisting of eight segments,
the segmented nature of the genome allows for reassortment to
occur, occasionally producing antigenically novel viruses capable
of causing influenza pandemics. The ECDC Scottish influenza lab-
oratory currently characterise influenza A isolates by sequencing
the HA1 region of the haemagglutinin gene, which allows isolates
to be classified into viral clades.

One hundred and fifty clinical isolates positive for influenza
A(H3N2) from the 2014/15 influenza season were sequenced by
both Sanger sequencing of HA1, in addition to whole genome
sequencing using next generation sequencing (NGS) technology on
the Illumina MiSeq platform. Influenza nucleic acid was amplified
using a single-reaction method, which simultaneously amplifies all
eight segments of the influenza genome. This amplified product
was then utilised for NGS.

Full segment coverage was achieved for the smaller segments
(NS and MP) of all 150 isolates, however coverage generally
decreased as the size of the segment increased. In total, 100%
genome coverage was achieved in 71 samples, with 100 samples
having >90% genome coverage. Sequencing of the haemagglutinin
gene was adequate for clade calling for all 150 isolates and phylog-
enies of the haemagglutinin gene constructed using NGS data had
better resolution than those produced using Sanger sequencing of
HA1 alone. In addition, using whole genome data we were able to
analyse isolates for evidence of viral reassortment and identified a
number of intra-clade reassortments in our dataset, involving both
the surface glycoproteins and internal genes. The majority of these
occurred sporadically, however one reassortant virus persisted in
the population.

Current routine influenza surveillance relying on sequencing
of the HA1 region allows for classification of influenza A viruses
into viral clades. Whole genome sequence data produced using a
single-reaction method and NGS allows for economical generation
of viral clade classification in addition to sequence data from the
other seven segments. In our small dataset we identified a number
of viral reassortments, suggesting that such events may occur more
often than previously estimated.

http://dx.doi.org/10.1016/j.jcv.2016.08.004

Abstract no: 195
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Long-term impairment attributable to
congenital cytomegalovirus infection

A.C.T.M. Vossen 1,∗, M.J. Korndewal 2,
A.M. Oudesluys-Murphy 1, A.C.M. Kroes 1,
M.A.B. van der Sande 3, H.E. de Melker 3

1 Leiden University Medical Center, Netherlands
2 Leiden University Medical Center, Centre for
Infectious Diseases, Epidemiology and Surveillance,
National Institute for Public Health and the
Environment, Netherlands
3 Centre for Infectious Diseases, Epidemiology and
Surveillance, National Institute for Public Health and
the Environment, Netherlands

Introduction: Congenital cytomegalovirus infection (cCMV) is
the most prevalent congenital infection worldwide and it may lead
to symptoms at birth as well as long term sequelae. Limited data
on long term sequelae are available, particularly in infants who are
asymptomatic at birth and in many studies on long-term conse-
quences a control group is lacking.

Aim and methods: A nation-wide retrospective cohort study
was designed to assess the long term consequences of cCMV up to

http://dx.doi.org/10.1016/j.jcv.2016.08.003
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the age of six years in the Netherlands. cCMV was diagnosed using
polymerase chain reaction on 31,484 stored dried blood spots,
collected for neonatal screening purposes. Medical data on 133
cCMV-positive children and 274 cCMV-negative controls (matched
for age, gender and region), were obtained from general physi-
cians and other health care providers. Symptoms in the neonatal
period and moderate to severe long-term impairments, in hearing,
visual, neurological, motor, cognitive and speech-language, were
analyzed.

Results: In the cCMV-positive group 26 (19.6%) children were
classified symptomatic at birth, whereas in the cCMV negative
group 34 (12.4%) children had similar symptoms. Overall 33 (24.8%)
cCMV-positive and 33 (12.0%) cCMV-negative children had one
or more long term impairments (risk difference: 12.8%, 95% CI:
4.5–21.1). Long-term impairment was more common in children
with cCMV who were symptomatic at birth (53.9%) compared to
cCMV-positive children without symptoms at birth (17.8%).

Sensorineural hearing loss was only seen in children with
cCMV (3.8%). Impairments in cognitive, motor and speech-language
development were respectively 5.5, 7.2 and 2.2 times more fre-
quent in children with cCMV compared to the control group
without cCMV. Impairment in multiple domains was also more
common in children with cCMV (10.5%), especially in children with
symptoms at birth (19.2%), compared to children without cCMV
(1.8%).

Conclusion: Long term impairments were more common in
the cCMV positive than the cCMV negative children. Especially
hearing loss, cognitive, motor and speech-language impairment is
more common in children with cCMV. Children with cCMV who are
symptomatic at birth have an even higher risk of one or multiple
impairments compared to asymptomatic cCMV-positive children
and children without cCMV.

These findings demonstrate the need to reinterpret the role that
congenital CMV infection plays in causing symptoms at birth as well
as long term sequelae.

http://dx.doi.org/10.1016/j.jcv.2016.08.005

Abstract no: 32
Presentation at ESCV 2016: Oral 5

Severe fetopathy caused by cytomegalovirus
recurrence with isolated intra-abdominal
complication in an immune woman

M. Pichon 1,2,∗, A. Gaymard 1,2, P.A. Bolze 3,
V. Verneau 4, A. Buenerd 5, P. Gaucherand 3,
B. Lina 1,2, Y. Mekki 1

1 Virology Department, University Hospital of Lyon,
France
2 Virpath, Inserm U1111 – CNRS UMR 5308, Lyon,
France
3 Department of Gynecological Surgery and
Oncology, Obstetrics, University Hospital of Lyon,
France
4 Laboratoire BioRhone, France
5 Pathology Department, University Hospital of Lyon,
France

Introduction: Cytomegalovirus (CMV) is the main cause of
foetal infection: 1% of neonates are CMV-infected and among these,
10% are symptomatic at birth. Despite this prevalence, only anec-
dotal cases of severe congenital CMV disease have been reported.
We report here the case of a pregnant woman with CMV recurrence
linked to an atypical clinical presentation, leading to the abortion
of her first pregnancy.

Case report: A healthy 23 years-old woman (gravida 1, para 0)
became pregnant without any clinical or biological problem dur-
ing the first trimester. A systematic foetal ultrasound, at 22 weeks
of gestation, showed a large intra-abdominal hyper echogenic
and heterogenic cystic mass. These results were confirmed by
foetal MRI and meconial peritonitis was suspected. Extra- and
intra-abdominal complications were explored and a cardio- and
a splenomegaly were diagnosed without any evolution during all
the pregnancy. There was no neurological signs, no variation of the
amniotic fluid volume and no cardiologic dysfunction. The mater-
nal serological assay done before and during pregnancy showed
constant low levels of IgM anti-CMV (between 0.5 and 0.7 IU/ml)
and high level of IgG anti-CMV (between 245 and 402 IU/ml)
(Beckman-Coulter, USA; Abbott, USA). Inflammatory markers (CRP,
fibrinogen, neutrophils cells) were all up-regulated but there
was no thrombocytemia in foetal and maternal blood. Foetal
amniocentesis showed a high CMV viral load in amniotic fluid
(7.5 log copies/ml) and foetal blood (6.1 log copies/ml) (bioMérieux,
France). At the same time, CMV viral load was slightly positive in
the mother‘s blood (198 copies/ml) (Vela diagnostics, Germany).
Sequencing of CMV strains is currently ongoing in order to explore
possible viral severity markers. All the other fetopathy causes
were negatives (genetic: trisomy 21, cystic fibrosis/metabolic dis-
eases/immunologic: Kleihauer test/infectious: Parvovirus B19). The
pregnancy was interrupted at 34 weeks, because of the major
risk of intestinal sequelae, leading to foetal death. There was no
post-mortem examination of the corpse due to the parents’ oppo-
sition. However, pathological examination of the placenta revealed
hydrophic chorionic villi with cytomegalic inclusion bodies and
positive anti-CMV nuclear staining (Ventana, Argene, clone E13).

Discussion: We showed here a case of CMV recurrence leading
to severe complications of the foetal development, in a pregnant
woman considered to be immune. The absence of neurological
(microcephaly and periventricular calcifications) or hematologic
(thrombocytemic purpura) signs caused a delayed diagnosis. The
isolated intra-abdominal abnormalities were an atypical but severe
presentation of CMV’s infection of the foetus. In conclusion, our
case-report highlighted the need for an optimized partnership
between hospital clinicians and private biologist. A systematic
viral screening of foetal infections (Parvoviridae or Herpesviridae)
should be proposed in front of any abnormalities during the foetal
ultrasound examination. The use of symptom multiplex screening
assays on amniotic fluid may help in these difficult situations to
optimize management of patients in order to detect or prevent fatal
outcomes.

http://dx.doi.org/10.1016/j.jcv.2016.08.006
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Current trends in molecular epidemiology of
Varicella-Zoster Virus clinical isolates in Czech
republic

Vanda Bostikova ∗, Radek Sleha, Pavel Bostik

FMHS, Hradec Kralove, Department of Epidemiology,
Faculty of Military Health Sciences, Hradec Kralove,
Czech Republic

Infections with Varicella-Zoster Virus (VZV) in humans mani-
fest by two different sets of symptoms – chickenpox and shingles.
These infections exhibit annual peaks, as well as geographical dis-
tributions of different virus genotypes and predilection of each of
the 2 manifestations in defined age groups.

http://dx.doi.org/10.1016/j.jcv.2016.08.005
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During the period 2009–2016 we followed a total of 898
patients with either chickenpox or shingles. A complete analysis
of anamnestic data was performed and statistically evaluated. Fur-
thermore, in 567 virus isolates from these patients, genotypization
of VZV was performed.

Results confirmed our previous findings (on a smaller cohort)
and showed a higher prevalence of VZV E2 genotype (compared
to the E1strain), contrary to the reports from western Europe. In
the patients with chickenpox the E1 strain was found in 28,3% of
isolates, while the E2 strain in 70,5% of isolates. In patients with
shingles/herpes zoster the prevalences of the individual strains
were 33.3% of E1 and 66.1% of E2. In general, the E2 strains were
more prevalent in the Czech population with 385 positive patients
out out of the 567 total (67.9%). As part of this typization study sev-
eral VZV strains with newly DNA polymorphisms were described.

In addition, we have performed Next-Generation-Sequencing
(NGS) analysis in 13 VZV isolates. This led to the identification of an
European strain with two new mutations in an immunosuppressed
child. Several of these strains were also analyzed for their virulence
by the real-time monitoring of the infection in cell culture using the
xCELLigence system.

Taken together we present molecular epidemiology data on a
large cohort of VZV positive patients and their correlation with
both anamnestic data and disease characteristics. In this study, new
variants of the VZV strains were found and several genotypes were
correlated to the virulence of the individual strains.

Molecular epidemiology is a useful tool for both epidemiological
analyses of the individual VZV strain and correlations between the
severity of the disease and individual variants.

This work was supported by the Institutional Long-Term Devel-
opmental Support 1011, the project P304/10/1161 from the Grant
Agency of Czech Republic and SV/FVZ201503.

http://dx.doi.org/10.1016/j.jcv.2016.08.007
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Increased detection of enterovirus type D68
associated with acute flaccid paralysis and
severe respiratory illness in Wales,
January–February 2016

Catherine Moore 1,∗, Simon Cottrell 2,
Joanne Watkins 1, Brendan Mason 2,
Christopher Williams 2, Rachel Jones 3

1 Public Health Wales Molecular Diagnostics Unit,
United Kingdom
2 Public Health Wales CDSC, United Kingdom
3 Wales Specialist Virology Centre, United Kingdom

A case of acute flaccid paralysis in a two year old child was noti-
fied to Public Health Wales in December 2015. Enterovirus RNA
was subsequently detected in a faeces sample by in-house RT-PCR.
Investigations for poliovirus were negative and enterovirus type
D68 (EV-D68) was detected by specific RT-PCR.

Retrospective analysis of respiratory samples collected from
children presenting with severe disease during December 2015
were screened by generic enterovirus RT-PCR, this was then fol-
lowed by testing all those found enterovirus positive and all CSF
samples testing enterovirus positive for EV-D68. Two more cases
were identified during this time period, both presenting with
severe respiratory illness.

Prospective testing was then undertaken of all respiratory and
CSF samples submitted for respiratory virus detection from across
Wales following the same protocols during January and February

2016. In total, 112 samples were found to be enterovirus positive,
56 of which were positive for EV-D68. As previously described, EV-
D68 was not found in any CSF samples but was readily detected
in respiratory samples during the acute phase of illness. Further
genetic characterisation of the enteroviruses (EV-D68 and non EV-
D68) detected as part of this work is ongoing.

Although EV-D68 was found in all age groups, children under
the age of 5 years were disproportionally affected, in-keeping with
the descriptions from the US outbreak in 2013. Further associ-
ated neurological complications were described for two children,
including development of a squint in one child and limb weakness
in another. However, respiratory complications were the main pre-
senting features with 8 children and one adult requiring intensive
care therapy.

With the eradication of poliovirus imminent, it has been
well documented that increased surveillance of polio and non-
poliovirus enteroviruses should be undertaken importantly, this
EV-D68 epidemic in Wales highlights the limitations in current
strategies that rely cases of neurological disease and detections in
CSF. Since 2014, Public Health Wales routinely tests all respiratory
samples submitted through the influenza surveillance scheme from
primary care for enteroviruses. One sample from the surveillance
scheme tested positive for EV-D68 at the beginning of February
2016 when the number of cases detected in hospital patients was
at its peak. We now plan to routinely test all respiratory samples
for enteroviruses as part of the routine respiratory panel with the
aim to improve detection rates of all enteroviruses and especially
those not readily detectable in CSF such as EV-D68.

http://dx.doi.org/10.1016/j.jcv.2016.08.008
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The common cold is one of the commonest upper respiratory
tract infections (URTI) in the world. URTI are caused by a wide range
of infectious agents, and often precede more serious lower respira-
tory tract infections (LRTI). URTI have a seasonal pattern, occurring
more frequently during the colder months, with peaks in activity
at the start of autumn and spring.

The study aimed to examine the seasonality of the causative
agents of URTI and the effects of meteorological factors on this sea-
sonal variation. Meteorological data for the Edinburgh Gogarbank
area was acquired for five variables: temperature, pressure, relative
humidity, wind speed and dew point. Results of respiratory sam-
ples tested at the Royal Infirmary of Edinburgh between 2009 and
2015 were analysed. The agents identified were rhinovirus, adeno-
virus, influenza viruses A and B, parainfluenza viruses (HPIV) 1, 2
and 3, respiratory syncytial virus (RSV), human metapneumovirus
(HMPV) and Mycoplasma pneumoniae.

Statistical tests were performed with SPSS to assess the rela-
tionship between the seasonal variation of these agents and
the meteorological factors. These statistical tests included t-tests,
ANOVA and post-hoc analysis and the creation of generalised linear
models.

Seasonal patterns were identified for each agent by graph-
ical representation with meteorological seasonality. T-test and

http://dx.doi.org/10.1016/j.jcv.2016.08.007
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ANOVA were used to determine the significance of the relation-
ships between agent incidence and the meteorological factors.
Significant relationships with temperature, dew point, relative
humidity and fluctuation in humidity (humidity-range) were found
in many of the infectious agents, with HPIV-3, RSV and Influenza
viruses A and B showing the strongest correlations. Influenza
viruses A, B and RSV preferred a low temperature, dew point and
humidity-range, whilst also preferring a high humidity level.
Notably, HPIV-3 showed the opposite relationship. This is the first
time, an association between fluctuation in humidity and viral inci-
dence has been described.

A generalised linear model was constructed for each agent
to establish a statistically rigorous representation of its seasonal
pattern and the relationship with temperature, allowing for the
seasonality of all the agents to be confirmed.

The identification of each agent’s seasonal peaks allowed for the
prediction of the order in which each agent will arise in a given year,
starting with HPIV-3 in April, followed by rhinovirus, adenovirus,
HPIV-1, HPIV-2, M. pneumoniae, RSV, Influenza virus A, Influenza
virus B and ending with HMPV in March of the following year. A
change either in temperature or humidity or both was associated
with transition from one agent to another through the year.

Meteorological factors like temperature and humidity have a
significant effect on the incidence of the causative agents of the
common cold. This information could now possibly be used to pre-
dict the transition from one virus to another. By tracking changes
in meteorological factors, medical professionals could now be fore-
warned of an oncoming rise in infections from a particular agent,
allowing them to take appropriate preventative measurers.

http://dx.doi.org/10.1016/j.jcv.2016.08.009
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Introduction: Acute respiratory infections (ARIs) are the lead-
ing cause of illness and death in children under five years old, who
experience three to six episodes per year. Viral infections are the
main etiology of ARIs but etiologic agents are often not identified.
Recent studies have suggested that virome has important effects
on human health. Therefore, respiratory virome characterization
may help to understand these ARIs of unknown etiology. The aim
of the study is to characterize the respiratory virome of children
under five with an ARI of undiagnosed etiology in order to iden-
tify potential novel respiratory viruses or variants not detected by
routine tests. For this purpose, a method for metagenomic analy-
sis of respiratory virome was optimized by implementing a quality
control to validate each steps of the process.

Methods: A retrospective study was conducted on samples
received at the virology laboratory of the University Hospital of
Lyon, France, between 2010 and 2015. Upper respiratory samples

from children under five were first selected by an epidemiolog-
ical approach based on respiratory viruses circulation patterns.
As an undiagnosed pathogen could be suspected in numerous
infectious diseases with negative biological investigation, “undi-
agnosed events”, defined as periods with proportion of negative
samples > 75% of the total number of samples received in the
laboratory, University Hospital of Lyon, were targeted. Samples
with a high probability of viral infections were selected accord-
ing to the following criteria: absence of documented infection
with routine techniques used at the time of diagnostic on at least
2 negative respiratory samples collected within 14 days of their
admission (hospitalization time > 24 h). These samples were then
controlled by a sensitive multiplex nested Polymerase Chain Reac-
tion (FilmArray® Respiratory Panel (FA RP), bioMérieux, Lyon,
France). After exclusion of positive samples with this technique,
a quality control (viral strain) was added to each sample before
metagenomic analysis.

Results: 223 patients were identified by targeting “undiagnosed
events” as described. Twenty-two patients with high probability
of viral infections were selected, 13/22 (59.1%) were under one
years old and 14/22 patients (63.6%) had comorbidities (mainly
respiratory chronic diseases). Patients developed mostly signs of
upper respiratory tract infection, such as cough and rhinorrhea,
but two patients developed severe respiratory distress with the
need of ventilation. Viruses were detected in most of the samples
with FA RP (17/22) (77.3%) mainly Picornaviridae viruses (13/22)
(59.1%). A metagenomic analysis with a quality control process was
developed. An optimized metagenomic protocol was successfully
used for five negative patients. Sequencing analysis are currently
in progress.

Conclusion: No prior studies performed metagenomics anal-
ysis to characterize the respiratory virome involved in ARIs of
unknown etiology in infants. Identification of a novel respiratory
virus could have a strong impact on ARIs diagnosis and man-
agement. In absence of new virus identification, this study has
produced useful results describing the respiratory virome of chil-
dren with ARIs. Characterization of the whole viral communities
detectable in the human respiratory tract is key for understanding
the role of the virome in respiratory disease.

http://dx.doi.org/10.1016/j.jcv.2016.08.010
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Introduction: Quantitative PCR (qPCR) is widely applied in
Laboratories of Virology worldwide for screening, diagnostic
and research purposes. Analysis of qPCR data is typically per-
formed with the cycle-threshold method (CT), which requires
the assignment of the cut-off and baseline range by the opera-
tor. These assumptions might impair the reproducibility of the
results between laboratories and could underestimate the impact
of inhibition of the reaction of amplification. The maxRatio method
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(MR) was introduced in order to analyse the qPCR data without
input from the operator, accounting at the same time for sub-
optimal reactions. In the present work, we modified MR to filter out
results inconsistent with positive reactions using an assumption-
free approach. We applied this novel algorithm of qPCR analysis to
several primer sets targeting a plethora of viruses in order to assess
its effectiveness with respect to the CT.

Methods: Clinical samples (n = 328) were obtained from resid-
ual faecal specimens processed by the Clinical Microbiology and
Public Health Laboratory at Addenbrooke’s Hospital (Cambridge,
UK). The samples were extracted by QIAsymphony SP and amplified
on Custom TaqMan Array 384-well Card by TaqMan Fast Virus 1-Step
Master Mix 2× on Viia7 thermalcyclers. The results were issued as
either positive or negative by three operators and a consensus clas-
sification was generated. A training dataset of 1920 reactions was
obtained from a pool of 54 primer sets performed over 50 plates.
The resulting MR data were analysed by EM algorithm to obtain a
cut-off for the positive/negative results. This filtered MR was then
applied to 23 primer sets targeting different viruses for a total of
6038 reactions. MR values below the empirical cut-off were consid-
ered negative and the consensus classification was used to assess
the accuracy of detection in comparison to CT.

Results: Five of the 23 primer set analysed (21.74%) showed
a better accuracy and negative predictive value using the MR
rather than the CT method, both being in average 0.987 ± 0.013
and 0.996 ± 0.006 for the CT and MR, respectively. The clinical sen-
sitivity for four of these primer sets was in average 0.500 ± 0.136
and 0.764 ± 0.274 for the CT and MR, respectively; for the single
primer set where this parameter could not be computed, CT and
MR showed ten and none false negative reactions, respectively. In
all other instances, CT and MR performed equally.

Discussion: The data gathered suggested that MR is a com-
petitive analytical algorithm for qPCR analysis, providing higher
accuracy than CT in one fifth of the targets tested while being com-
parable to CT in all other cases. MR also had the advantage over CT
of (a) being assumption-free and (b) taking into account primer
specific inhibitions. The use of MR can be beneficial for several
qPCR applications by increasing the effectiveness and reproducibil-
ity of the assay. MR can also assist the operators during the visual
inspection of the individual reactions by highlighting problems in
the amplification.

http://dx.doi.org/10.1016/j.jcv.2016.08.011
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before transplantation predict BK virus
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BK virus-associated nephropathy (BKVN) is the most fre-
quent BKV-associated disease after renal transplantation, with BKV
reactivation occurring in up to 80% of kidney transplant recipi-
ents (KTR). Virological diagnosis of BKVN relies on the detection
and quantification of viral load in urine and blood by real-time
PCR techniques, allowing preemptive immunosuppressive therapy
adaptation. However, the delayed nature and incomplete success of
this preemptive strategy underscore the need for prognostic mark-
ers of BKV reactivation. Neutralizing antibodies (Nabs) against BKV
genotypes were analyzed in a prospective KTR cohort to investi-
gate whether Nabs titers may predict BKV replication. Blood and
urine samples were prospectively collected from 168 KTR the day
of transplantation, weekly the first month post-transplantation
then monthly during 96 weeks. Using the BKV pseudovirus system
(Pastrana et al., J Virol 2013), anti-BKV Nabs titers were mea-
sured on the day of transplantation and at additional time points
post-transplantation. BKV DNA load was quantified in urine and
blood samples using a commercial qPCR kit (BK virus R-gene®,
Biomérieux, France). BKV strains of KTR displaying viruria and/or
viremia were genotyped as previously described (Solis et al, JCM
2016). Anti-BKV Nabs were positive in 164 (97.6%) patients before
transplantation. Hundredten (67.1%) KTR harbored higher Nabs
titers against genotype I, while 16 (9.8%) and 7 (4.3%) KTR showed
higher Nabs titers against genotype II and genotype IV, respectively.
Twenty eight KTR harbored higher titers for two genotypes (17
for genotype I and II, 5 for genotype I and IV and 6 for genotype
II and IV). Three harbored similar Nabs titers against the 3 geno-
types. BKV viruria was detected in 52 (31%) patients 1 to 78 weeks
(median 5 weeks) after transplantation. BKV viremia was observed
in 28 (16.7%) patients 5–75 weeks (median 18 weeks) after trans-
plantation, among them 13 (7.7%) developed BKVN 10–76 weeks
(median 17 weeks) after transplantation. In BKV-replicating KTR,
BKV genotype I, genotype II and genotype IV were identified in
45 (86.5%), 1 (1.9%) and 6 (11.5%) patients, respectively. The risk
of developing viruria was higher for patients with lower Nabs
titers before transplantation against their subsequently-replicating
genotype (HR (95% CI) = 0.44 (0.25–0.76; p = 0.003). The replicating
BKV is acknowledged to be of donor origin. Indeed, donor/recipient
mismatches in regard to genotypic neutralization profiles and
replicating strains were found to be greater in BKV-replicating
KTR (p < 0.05). Anti-BKV Nabs titer before transplantation may
represent a valuable prognostic marker of BKV replication after

http://dx.doi.org/10.1016/j.jcv.2016.08.011
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transplantation. Determination of anti-BKV Nabs titer in donors
and recipients before transplantation may allow for better-suited
induction and maintenance immunosuppressive therapy as well as
adapted viral monitoring.

http://dx.doi.org/10.1016/j.jcv.2016.08.012

Abstract no: 341
Presentation at ESCV 2016: Oral 12

A longitudinal study on dynamics of plasma
neutralising antibodies and its determinants in
HIV-2 infected individuals

G. Ozkaya Sahin 1,∗, S. Karlson 2, F. Mansson 3,
A. Biague 4, H. Norrgren 5, M. Jansson 2

1 Clinical Microbiology, Laboratory Medicine Skane,
Lund, Department of Laboratory Medicine, Lund
University, Lund, Sweden
2 Department of Laboratory Medicine, Lund
University, Lund, Sweden
3 Department of Clinical Sciences, Lund University,
Malmo, Lund, Sweden
4 National Public Health Laboratory, Bissau,
Guinea-Bissau
5 Division of Infection Medicine, Department of
Clinical Sciences, Lund University, Lund, Sweden

Background: Majority of HIV-2-infected individuals survive as
elite controllers. Therefore, HIV-2 infection represents a model for
the studies of immune responses that may control an HIV infec-
tion, and possibly give leads towards a functional cure. Plasma
neutralising antibodies (NAb) are thought to play a central role
in HIV-2 evolution and pathogenesis. However, due to relatively
silent disease course, it has been almost impossible to diagnose
HIV-2 seroconversion time, to follow-up the natural history of
infection and to investigate the dynamics of the NAb response.
Research group in Sweden and Guinea-Bissau has been organised to
investigate the long-term epidemiological trends of HIV-2 infection
since 1987. Questions: When does broad and potent NAb response
develop in HIV-2 infected individuals? What are the modulators of
broad and potent NAb response?

Materials and methods: Forty-six plasma with known T cell
count were obtained from 15 individuals from a cohort of police
officers in Guinea-Bissau, between 1992-2010. Participants were
classified into two subgroups based on mean CD4+ T cell count/�l:
Immunocompetent group with cell count ≥500 vs immunosup-
pressed group with cell count <500 for the neutralization assay
ghost 3-ccr5 cell line heat-inactivated plasma and five hiv-2 isolates
originating from west Africa were used cut-off point was 30.

Results: Immunocompetent individuals were HIV-2 serocon-
verted at an earlier age and displayed higher plasma CD8+ T
cell count/�l compared to immunodeficient group (median age,
28 years vs 38 years, respectively, p < 0.05; median CD8+ T cell
count/�l, 755 vs 334, respectively, p < 0.01). In all participants,
NAb response was found to be potent and broad already dur-
ing the first year of infection. Moreover, this response persisted
throughout the whole follow-up period. Interestingly, at the end of
follow-up period, NAb response was significantly broader and more
potent in the immunocompetent group compared to immunodefi-
cient group (breadth 4.3 vs 2.9, p < 0.05; potency 200000 vs 25000,
respectively, p < 0.05). In both groups, age at seroconversion cor-
related negatively with CD4+ and CD8+ T cell count (r = −0.64 and
−0.41, respectively, p < 0.05). In the immunocompromised group,
CD4+ and CD8+ T cell counts tended to decrease with infection
duration (Spearman’s r: −0.62 and −0.88, respectively, p < 0.05).

Interestingly, decreasing number of cellular immunity cells cor-
related negatively with potency of NAb response (r: −0.55 and
−0.78, p < 0.05). In the immunocompetent group, both breadth and
potency of NAb response tended to increase with infection dura-
tion (r: 0.53 and 0.51, respectively, p < 0.05). Furthermore, potency
of NAb response correlated positively with CD4+ T cell count (r:
0.72, p < 0.05).

Discussion and significance: This study represents the most
diverse longitudinal primary infection cohort studied to date for
HIV-2 neutralization. Broadly p-NAb response in HIV-1 infection
arises only in around 15% of patients after 2-4 years of infection.
In addition, p-NAb response tends to fluctuate with low potency.
Contrarily, here we show that broad and potent p-NAb response
develops in all HIV-2 infected participants during the first year of
infection and tends to be persistent. These results may provide
insights into the role of potently persistent neutralizing humoral
immune response on mild outcome of HIV-2 infection.

http://dx.doi.org/10.1016/j.jcv.2016.08.013
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Background: Immediate diagnosis and treatment of acute HIV
infection (AHI) is important both from a patient and a public health
perspective. Firstly, it can prevent progression to chronic symp-
tomatic HIV disease and thereby improve an individual’s prognosis.
Secondly, it can reduce the risk of onward transmission associated
with AHI in individuals unaware of being infected and usually hav-
ing high viral loads. At the sexually transmitted infections (STI)
outpatient clinic in Amsterdam, the diagnosis of AHI relied on the
routine use of serological antibody and antigen assays. These assays
have a window phase of at least 15 days between infection and sero-
conversion. A new promising avenue is the incorporation of a rapid
HIV-RNA test that shortens this period with around 5 days.

As part of the HIV-Transmission Elimination AMsterdam (H-
TEAM) initiative a rapid AHI diagnosis and referral trajectory was
implemented at the STI clinic in Amsterdam in 2015. This involved
the addition of a rapid HIV-RNA assay to standard HIV testing
among men who have sex with men (MSM). We now present our
first experiences with this new rapid AHI test and referral trajec-
tory.

Methods: MSM were assessed for eligibility at the STI clinic
for an AHI test. They were either referred by a media campaign
(hebikhiv.nl, with a self-referral screening tool), or by their gen-
eral practitioner (GP), or if they came for routine STI screening.
Eligibility was based on symptoms of AHI in combination with
condom-less anal sex with a man within 2 weeks to 3 months
preceding the visit. Participants completed questionnaires and pro-
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vided blood samples (EDTA and serum). A rapid HIV antibody
screening assay (Alere DetermineTM HIV1/2) was performed. If
positive, an established HIV infection was diagnosed. If negative,
both an HIV-RNA test (GeneXpert, Cepheid) and a 4th generation
HIV antigen/antibody (Ag/Ab) test (Murex HIV Ag/Ab on LiaisonXL)
were performed, according to instructions of the manufacturer. If
an individual tested HIV-RNA positive but HIV antibody/antigen
negative, or indeterminate (defined as only p24 antigen positive),
he was considered having AHI. In that case he was offered same day
anti-retroviral therapy awaiting confirmation by Western blot.

Results: From August 2015 through April 2016, a total of 142
MSM presented for AHI testing of whom 101 MSM were eligible. Of
these 101 men, 59.4% were referred by the website/intervention
campaign, 7.9% was referred by their GP and 32.7% via routine
screening at the STI clinic. The median age was 32 years (IQR
25–42). All were negative in the rapid HIV antibody test, but 3/101
were indeterminate in the HIV-1 Ag/Ab test, with only p24 anti-
gen positive. All 3were also positive in the HIV-RNA GeneXpert
test. These individuals were diagnosed with AHI and referred to an
HIV treatment centre the same day, where they were counselled
for immediate start of treatment. The other 98 samples were HIV-
RNA negative, in concordance with results from the 4th generation
Ag/Ab assay. The average turnaround time between intake and test
results was 3 h.

Discussion/conclusion: Thus far, 3 individuals were diagnosed
with AHI through the referral and rapid AHI test trajectory. Addi-
tion of the HIV-RNA rapid test to routine serological testing ensured
same day results and immediate start of treatment. The instalment
of this trajectory and testing of a larger number of individuals pro-
vides the opportunity to evaluate further (cost)effectiveness.

http://dx.doi.org/10.1016/j.jcv.2016.08.014
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Antiretroviral therapy (ART) suppress viral load but, even with
long-term effective treatment, HIV infected individuals may have
persistent residual viremia (RV) and, low grade inflammation and
immune activation that have been associated with non-AIDS defin-
ing events. The impact of persistent RV as well as of HIV DNA load
on immune activation/inflammation remain unclear.

The purpose of this study was to gain new insights into the rela-
tionship between residual viremia, markers of inflammation and
the levels of HIV DNA.

Three-hundreds-twenty-one HIV-1 infected patients, from Poli-
clinico Umberto I Sapienza University Hospital, were analyzed

retrospectively for 48 months. Patients were grouped according
to their viral load (VL) observed during the follow up: Group I:
patients with a sustained undetectable viremia (n = 113); group
II: patients who had at least 2 values of VL detectable but below
the threshold value (n = 113); group III: patients with at least 2
values of VL over the threshold value but below 200 copies/ml
(n = 95). Patients had been on ART for a median of 15 years (IQR
9-19 years). HIV RNA load was quantified using the kinetic PCR
molecular system (Versant HIV-1 RNA 1.0 kPCR; Siemens Health-
care). Proinflammatory cytokines TNF-�, and IL-6 and microbial
translocation marker sCD14 were evaluated by ELISA assay (Enzo
Life Sciences). Limit of detection were 15.63 pg/ml, 7.81 pg/ml and
1 �g/ml for TNF-alpha, IL-6 and sCD14, respectively. Quantification
of total HIV-1 DNA was performed by using the “Generic HIV DNA
Cell” Kit (Biocentric).

There was no difference in the proportion of patients with TNF-�
>15.63 pg/ml among groups as well as no difference were detected
in TNF levels >15.63 pg/ml. Interestingly, the proportion of patients
with IL-6 > 7.81 pg/ml were higher in group I than in group III
(35% vs 17%; p = 0.005) while IL-6 levels >7.81 pg/ml were signif-
icantly higher in group III than in group I [28 pg/ml (IQR 13–45) vs
15.5 pg/ml (IQR 10-30); p = 0.0047 by Mann–Whitney with Bonfer-
roni correction; p = 0.016 by Kruskal–Wallis]. Significantly lower
levels of sCD14 were detected in group I [7.25 �g/ml (IQR 2.7 to
<10) and in group II (8.8 �g/ml) (IQR 3.6 to >10)] compared to the
median sCD14 level in group III [10 �g/ml (IQR 4 to >10)], as well
as significant difference was detected between groups I and II. A
higher percentage of patients, with sCD14 levels greater than high
limit of quantification (10 �g/ml), was detected in group III com-
pared to group I and II (58% vs 15%, p < 0.0001; 58% vs 35%, p = 0.001).
Again, a significant difference was observed between group I and
II (15% vs 35%, p < 0.001). The quantification of HIV DNA revealed
that in patients with detectable viremia the HIV DNA levels were
significantly higher than those detected in individuals with unde-
tectable plasma viremia [group III: 15.3 copies HIV DNA/106 PBMC
(IQR 12.0–17.1) vs group I: 12.1 copies HIV DNA/106 PBMC (IQR
9.4-14.2), p < 0.0001; group II: 14.2 copies HIV DNA/106 PBMC (IQR
12.4–15.8) vs group I, p = 0.001].

In conclusion this study indicated that low/minimal levels of
viremia are associated with more elevated levels of sCD14 and
IL-6. In addition a higher intracellular viral load wad detected in
individuals with low/minimal viremia than in patients showing a
full virological suppression. Further studies are needed to carefully
establish whether the above markers may represent prognostic
indicators of progression of the inflammatory disease.

http://dx.doi.org/10.1016/j.jcv.2016.08.015
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Enterovirus A71 (EV-A71) belongs to the family Picornaviri-
dae and different genogroups have been described circulating
worldwide. It was first detected in 1969 in California and in two
outbreaks with severe neurological diseases including polio-like
symptoms in Bulgaria (1975) and Hungary (1978). In the Southeast
Asia region, EV-A71 is mainly associated with large outbreaks of
hand, foot, and mouth disease (HFMD) every year, but in Europe
detection of increased EV-A71 circulation associated with menin-
gitis/encephalitis or acute flaccid paralysis has been reported less
frequently. Unlike in Asia, HFMD is not a reportable disease in
Europe.

The enterovirus surveillance (EVSurv) in Germany is based
on investigation of stool and CSF samples from hospitalized
patients with suspected meningitis/encephalitis (M/E) or acute
flaccid paralysis (AFP) within a laboratory network (LaNED).
During enterovirus season 2015, a new recombinant variant of
subgenogroup C1 was detected. Overall, 419 stool and CSF sam-
ples were tested EV positive (19.5%, 419/2158). Of the 392 strains
typed, 43 stools and one CSF sample from M/E patients hospital-
ized in 25 secondary and tertiary care hospitals from 13 out of
16 federal states in Germany were tested EV-A71 positive (11.2%).
Thirty-seven strains were further characterized at the National Ref-
erence Centre for Poliomyelitis and Enteroviruses (NRZ PE) by using
molecular and virological methods. While 18 strains could clearly
be assigned to subgenogroup C2 by the RIVM Enterovirus typ-
ing tool (http://www.rivm.nl/mpf/enterovirus/typingtool) based
on the VP1 region, 19 strains could not be assigned by the RIVM
tool but showed 90–93% nucleotide identity to recently circulat-
ing C1 strains in the BLAST search. Amplification and sequencing
of the near entire genome and subsequent phylogenetic analyses
of the individual genomic regions (5’non coding region, P1, P2, P3)
revealed different clustering of the German C1 group in these four
dendrograms. No specific amino acid changes in the conserved
major antigenic sites were found. However, discrete amino acid
changes were identified in the capsid as well as nucleotide changes
and deletions within the 5’non coding region.

Our findings underline the need for molecular surveillance of
enteroviruses to identify new variants with potential for increased
virulence and pathogenicity. During the previous years of EVSurv
(2006–2014), C1 strains were only sporadically detected (n = 8) and
C2 has been the predominant subgenogroup (n = 168) of a total of
196/259 EV-A71 characterized. Data from the current enterovirus
season will be included in the analyses and it will be interesting to
see, whether this new variant dominates or disappears.

http://dx.doi.org/10.1016/j.jcv.2016.08.016
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Preadolescent patients with atypical course of
Zika virus (ZIKV) infection: Clinical findings and
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Zika virus (ZIKV), a mosquito-borne flavivirus, is currently caus-
ing a large outbreak in South America, where Brazil is the most
affected country. Serious clinical conditions like fetal microcephaly
and Guillain-Barre syndrome have already been attributed to ZIKV,
yet many aspects of the viral pathogenesis remain unclear. We
describe an unusual clinical presentation of ZIKV infection in
two preadolescent patients hospitalized in the Emergency Unit
of the Clinical Hospital of Ribeirão Preto, University of São Paulo,
Brazil. Initially, dengue hemorrhagic fever was suspected in both
patients due to the acute myalgia, severe abdominal pain, and ele-
vated hematocrit values. The patients, a male infant with eight
years of age and a female 12 years old patient were adynamic
and complained of muscular and retro orbital pain, high fever
(approximately 39 ◦C), headache, vomiting and abdominal pain.
Additionally, once the male infant complained of a diffuse abdom-
inal pain without specific localization, ultrasound diagnosis of the
abdomen was performed, revealing acute mesenteric lymphadeni-
tis. The performed real-time PCR for Dengue and Chikungunya
fevers in plasma was negative, and saliva and blood samples were
also tested for ZIKV RNA due to the outbreak in the city. Both
specimens were positive for ZIKV RNA, as quantitatively the viral
load in saliva was higher (median, 2.1 × 103 copies/mL) than in
plasma (median, 1.5 × 104 copies/mL). Up to now, the clinical pic-
ture described for the ZIKV infection, beyond microcephaly and
Guillain-Barre syndromes, includes in general low-grade fever,
itching exanthema and conjunctivitis. In these two cases we
demonstrate that despite the clinical suspicion of dengue hem-
orrhagic fever (regional endemicity) the patients were positive
for ZIKV. Interestingly, both cases were characterized by vomiting
and abdominal pain, in one case accompanied by mesenteric lym-
phadenitis. These findings point out that ZIKV might be involved
in a broader range of clinical symptoms, than previously demon-
strated and that differential diagnosis for ZIKV may be performed in
pediatric cases demonstrating acute abdominal symptomatology.
Moreover, the detection of ZIKV in saliva with a higher viral load
than in blood demonstrates that this sample is suitable for diag-
nosis of the infection in pediatric patients and opens the question
for the routes of ZIKV transmission. Financial support: FUNDHERP,
FAPESP, CNPq, CAPES.

http://dx.doi.org/10.1016/j.jcv.2016.08.017
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Background: Enterovirus D68 (EV-D68) was first isolated in
1962, and since then associated with respiratory illness. The
report of severe respiratory and neurological disease including
deaths associated to EV-D68 in United States and Canada during
August 2014 highlighted the need of epidemiological information
regarding EV-D68 circulation. In Europe information was scarce,
available only for few countries. In Portugal there was no data
available and was critical to know the epidemiology of EV-D68,
especially in children hospitalized with severe respiratory or neu-
rological disease. This study aims to identify EV-D68 in Enterovirus
positive respiratory samples in children under 18 with clinical diag-
nosis of severe respiratory infection or neurological illness.

Methods: During 2015/16 winter season, between
November/2015 and March/2016, 29 EV positive cases were
reported to the National Influenza and Other Respiratory Virus
Reference Laboratory (NIC) by two hospitals located in Lisbon
and Setubal districts. EV diagnosis was performed in hospi-
tals by biomolecular methods using commercial kits (real time
multiplex-PCR, FTD Respiratory pathogens 21 and CLART Pneu-
movir, Genomica, respectively). EV-D68 was diagnosed by an in
house real-time PCR [1]. Virus isolation in RD cell line and phylo-
genentic analysis of the VP1/VP3 genomic regions will enable the
identification of genetic groups in circulation. All samples were
irreversibly anonymized. Demographic and clinical data were
collected.

Results: EV-D68 was confirmed in 20 respiratory samples pre-
viously positive for EV (69%; 20/29). Samples were collected from
children with age ranging from 2 months to 6 years old, both gen-
ders (9 female; 11 male) with diagnosis of severe respiratory or
neurological illness. Eighteen cases were hospitalized (90%; 18/20).
Bronchiolitis and pneumonia were the most frequently reported
diagnosis, corresponding to 70% (14/20). Two cases have neuro-
logic diagnosis. EV-D68 was identified throughout all study period
with the higher number of positive cases detected during January
2016, in week 3. Virus isolation and genetic characterization are
under way with expected results in virus phylogeny and evalua-

tion on similarity with recent circulating strains in United States,
Canada and European countries.

Conclusions: EV-D68 was detected in a high positive rate (69%)
among EV positive cases. This positive rate of EV-D68 was higher
compared to the positivity rate of 10.2%, calculated in a European
study during 2014 [2]. This finding could be linked to the selection
of severe and hospitalized patients in present study, highlight-
ing the involvement of EV-D68 with severe respiratory disease
in children. The identification of EV-D68 is also crucial in respi-
ratory samples in children with clinical diagnosis of neurological
illness. This study is the first attempt to describe the prevalence of
EV-D68 in severe paediatric cases, in Portugal. The strength of EV-
D68 surveillance in paediatric and adult population at the national
level will be important to understand the epidemiology of EV-D68,
age-related susceptibility and association with disease severity.
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post-transplant period

Antonio Piralla 1,∗, Alessia Girello 1,
Marta Premoli 1, Umberto Palatini 1,
Fausto Baldanti 1,2

1 Molecular Virology Unit, Microbiology and Virology
Department, Fondazione IRCCS Policlinico San
Matteo, Pavia, Italy
2 Section of Microbiology, Department of Clinical,
Surgical, Diagnostic and Pediatric Sciences,
University of Pavia, Pavia, Italy

Introduction: Torque teno virus (TTV) is highly prevalent in
humans (90%) with a persistent low-level viremia in the immuno-
competent host. Patients who undergo kidney transplant have a
high risk of blood-borne viral infections, including the TTV. The
objectives of this study are: (i) to assess the level and kinetics of
TTV DNA in patients after kidney transplantation; (ii) to investi-
gate the possible association with different conditioning regimens
and the kinetics of TTV DNA load; and (iii) to correlate the TTV DNA
level with the post-transplant immune reconstitution.

Material and methods: TTVDNA load was assessed in a series
of blood samples collected at 15, 30, 60, 90, 180, and 360 days after
transplant from 78 kidney transplant recipients (KTRs) prospec-
tively monitored for opportunistic virus infections at the Molecular
Virology Unit, Fondazione IRCCS Policlinico San Matteo. The total
T-cell, T-CD4+, and T-CD8+ lymphocyte counts were retrospectively
retrieved at the same time points used for the TTV DNA load anal-
ysis.

Results: In 72/78 (92.3%) patients, TTV DNA was detected at
15 days after transplantation. At 60 days after transplantation, all
patients were positive for TTV infection. In 29/78 (37.2%) patients,
the peak of viral load was reached at 180 days after transplanta-
tion, in 24/78 (30.8%) at 360 days and in 20/78 (25.6%) at 90 days.
Only 4 (5.1%) and 1 (1.3%) patients reached the peak of viral load
at 60 and 15 days after transplantation, respectively. A significant
increase of TTV DNA load was observed between 15 days (median
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3.2 × 104 copies/ml) and 180 days after transplantation (median
4.3 × 106 copies/ml; p < 0.001). On the contrary, a slight decrease
on median TTV load was observed between 180 and 360 days after
transplantation (p = 0.06). Forty-seven out of 78 (60.3%) patients
received basiliximab (Simulect) as induction therapy, while 31/78
(39.7%) received antithymocyte globulin (thymoglobuline). No dif-
ferences on peak of viral load or time to reach the peak were
observed in patients according to different induction therapy. In a
series of patients, immunological data were available and therefore
compared to TTV load kinetics. After a slight decrease of T-CD4+, T-
CD8+ cell counts between 15 and 30 days after transplantation, a
significant increase of T-CD4+, T-CD8+ cell counts between 30 and
360 days after transplantation was observed (p < 0.05). The kinet-
ics of TTV DNA load and immune reconstitution showed the same
tendency but no statistically significant correlation was observed
between TTV viremia and lymphocytes levels.

Discussion and conclusions: In conclusion our findings provide
evidence of high positivity rate of KTRs during the first post-
transplant year. The TTV load kinetics showed a sigmoidal-shaped
curve as previously observed by Görzer et al. in lung transplant
recipients [1]. No correlation between TTV DNA load level and dif-
ferent induction therapy was observed. Despite the increased level
of immune reconstitution, in about 40% of patients the TTV DNA
load at 360 days after transplantation was >2 log10 DNA copies/ml
with respect to TTV load level in the immediately post-transplant
period. Finally, in near 30% of patients the peak of TTV load was
observed at 360 days after transplantation.
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Introduction: Since the addition of a genotype definition to the
classical definition of human adenovirus (HAdV) serotypes and the
use of next generation sequencing for the differentiation of human
adenovirus isolates, the number of HAdV types increased rapidly
from 51 to 72. Fifteen of these 21 newly identified types belong
to species HAdV-D and 12 of these 15 new HAdV-D types were
found to have multiple recombinant genomes. Many of these new
HAdV-D types were isolated from the faeces of adult immunocom-
promised patients suggesting persistent infections of adults and
reactivation after immunosuppression. Persistent infections may
facilitate co-infections with more than one HAdV-D type and this
seems to be a prerequisite for homologous recombination. How-
ever, the virulence of most of these new HAdV-D types seems to
be rather low (with exception of a few types causing epidemic
keratoconjunctivitis, e.g. types 53 and 54) and severe disease man-

ifestations have hardly ever been found to be associated with these
types.

Clinical case and diagnostic virology: A 54 year old male
presented with encephalitis on day 93 post allogenic stem cell
transplantation (SCT). Neurotropic viruses were not detected in CSF
but a high concentration of HAdV DNA (3e5 c/ml) was detected by
quantitative PCR. In contrast to typical acute infections, HAdV DNA
was not detected at other body sites. In peripheral blood, only a low
virus load (below the level of quantification, <1e3 c/ml) was found,
far too low for a disseminated infection. Therefore, HAdV encephali-
tis, probably caused by a HAdV reactivation, was diagnosed. In
spite of antiviral therapy with cidofovir the patient succumbed to
encephalitis on day 122.

HAdV typing: Complete genomic sequencing directly from CSF
demonstrated a multiple recombinant HAdV-D genome with a
hexon sequence (including the neutralization epitope) almost iden-
tical to type 25 whereas other parts of the genome were either
related to types 47, 56, 59 or were novel sequence stretches.
According to the rules of HAdV taxonomy, the pathogen should
be labelled as a new HAdV type. However, virus isolation on A549
cells failed and therefore a new type number was not assigned to
this genome.

Discussion and conclusions: Reactivations of species D HAdV
may occur in adults as late complications after allogenic SCT. These
reactivations can be limited to a single organ (e.g. encephalitis)
and thus diagnosis may be difficult. Next generation sequencing
facilitates the identification of novel HAdV types, but new com-
plete genomic sequences can also be generated in cases of failed
virus isolation resulting in an orphan genome (here defined as a
complete genomic sequence without virus isolate). Although the
virulence of many HAdV-D types and “orphan genomes” may be
low in general, these can cause severe opportunistic infections of
immunocompromised patients.
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Introduction: In August 2014, the United States reported an
outbreak of Enterovirus-D68 (EV-D68) infections, associated with
severe respiratory disease in children. In this study, we investigated
the prevalence and molecular evolution of EV-D68 circulating in
France between 2010 and 2015, in association with clinical data.

Methods: Respiratory samples collected from patients hospital-
ized in the University Hospital of Lyon between weeks 31 and 51
from 2010 to 2015 and positive for viruses of Picornaviridae family
were screened for EV-D68 using quantitative RT-PCR. We further
propagated EV-D68 in 3D human primary upper airway epithe-
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lial tissues. A RT-PCR was optimized to amplify complete EV-D68
genomes, which were then sequenced using Ion Torrent PGM.

Results: We detected a high prevalence of EV-D68 in 2012 and
2014, with respectively 55 (15.5%) out of 355 and 37 (11.1%) cases
detected out of 334 samples tested. In contrast, only six (out of
352) samples were tested positive for EV-D68 in 2010, only one
out of 242 samples in 2011, 0 out of 314 samples in 2013 and one
out of 417 in 2015. EV-D68 detected in 2012 belonged to both
clades A (34.3%) and B (66.7%) while EV-D68 detected in 2014
belonged mainly to clade B (76.5%). We were able to produce most
of the EV-D68 complete genomes. Phylogenetic analysis of these
sequences reveals the five-year molecular evolution of EV-D68. We
also correlate variations observed in the sequences with clinical
characteristics of the patients.

Discussion: This analysis may highlight viral polymorphisms
associated with mild or severe forms of EV-D68 infection. These
polymorphisms could be used as prognosis or diagnosis markers
and could be used in clinical management of patient infected with
EV-D68.

http://dx.doi.org/10.1016/j.jcv.2016.08.021
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Norovirus is the leading cause of gastroenteritis worldwide, typ-
ically associated with seasonal outbreaks of diarrhoea and vomiting
in healthcare institutions and dominated by a single genotype, GII.4.

Using custom-designed norovirus baits for target enrichment
(SureSelect) and Illumina sequencing we have sequenced the com-
plete genomes of all norovirus episodes in a paediatric UK hospital
over a 19 month period (July 2014–February 2016), consisting of
193 episodes from 186 patients.

We identified a broad range of norovirus genotypes, consist-
ing of 34% GII.P21 GII.3, 22% GII.Pe GII.4, 16% GII.P4 GII.4, 1%
GII.P16 GII.4 and 27% a mixture of GI.P1 GI.1, GI.Pg GI.1, GI.Pf GI.3,
GI.Pd GI.3, GI.P3 GI.3, GI.P2 GI.2, GII.P2 GII.2, GII.P7 GII.6,
GII.P7 GII.7, GII.P16 GII.17 and GII.P16 GII.17. We did not see
the typical winter seasonality expected with norovirus; instead
there is a correlation between the number of norovirus episodes
and the number of hospital admissions per month (R = 0.703,
P = 0.011). We estimate that movement in and around the hospital
accounts for 50% of the variability in the number of norovirus
episodes per month. A broad range of genotypes and lack of season-
ality is analogous to norovirus epidemiology in the community,
rather than the epidemiology seen in non-paediatric healthcare
settings.

Maximum Likelihood phylogeny identified 19 sequence clusters
suggestive of transmission, involving median 3 patients per clus-
ter (range 2–17). This included clusters that were widely separated
in time or location, therefore could not be identified by conven-
tional epidemiological methods. Only 47% of cases were part of
a cluster while 53% of norovirus episodes, including some appar-
ently acquired as an inpatient, were sporadic cases with no onward
transmission.

We postulate that in this paediatric setting the majority of
norovirus episodes are caused by frequent introductions of infec-
tion from the community, possibly by infected visitors or staff. In
contrast fewer than 50% of cases are associated with nosocomial
transmission. These findings have implications for infection control
policy in paediatric facilities. Importantly, in addition to established
practice of preventing transmission from known in-patient cases,
efforts should be focused on identifying norovirus episodes in new
admissions and visitors. The diversity of genotypes identified in this
study has major implications for vaccine development.

http://dx.doi.org/10.1016/j.jcv.2016.08.022
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Background: Prolonged viral excretion is common following
norovirus gastroenteritis. A key determinant of the duration of
shedding is the host immune response. Major new strains of geno-
type GII.4 virus emerge every two to four years through antigenic
drift, and the appearance of antigenically novel strains is associated
with more widespread norovirus epidemics. The aim of the present
study was to investigate if duration of viral shedding is longer in
patients infected with such emerging, epidemic GII.4 strains, as
compared to patients infected with previously circulating strains

Materials and methods: We conducted a prospective cohort
study during three consecutive norovirus seasons (2010–2013),
which included patients hospitalised with community-onset
norovirus gastroenteritis. Patients with concurrent bacterial
infection or immunosuppression were excluded. Norovirus was
diagnosed with real-time PCR and subtype strain was deter-
mined from capsid sequence (ORF2), via phylogenetic tree analysis.
Follow-up samples were obtained weekly until four weeks after
inclusion. Rapid clearance was defined as a negative sample for
norovirus by day 14, and slow clearance was defined as shedding
of norovirus RNA for more than fourteen days. Proportions were
compared with Fisher’s exact test.

Results: Novel epidemic strains appeared twice during the
study period; GII.4-2010 (New Orleans) in the first season, and
GII.4-2012 (Sydney) in the 2012-2013 season. We included 24
patients from these two seasons, in whom duration of shedding
could be determined and a GII.4 virus was found. Median age was
83 years (range 25–99) and 50% were women.

The majority of patients (n = 19) were infected with viruses that
clustered with the respective season’s epidemic strain, whereas five
patients were infected with previously circulating subtypes (GII.4-
2008 or older in 2010/11; GII.4-2010 or older in 2012/13). Slow
clearance was observed in 1/5 (20%) patients infected with previ-
ously circulating strains. This proportion was significantly higher
among patients infected with an epidemic strain, where 16/19 (84%,
p = 0.01) remained PCR-positive for more than two weeks.

Conclusion: In this limited pilot study, we found that a long
duration of viral shedding appears to be more common in patients
infected with novel, epidemic norovirus GII.4 strains. This may be
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due to lack of pre-existing immunity. Conversely, non-protective
immunity from previous exposure to circulating GII.4 subtype
strains may reduce the duration of shedding.

http://dx.doi.org/10.1016/j.jcv.2016.08.023
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Objective: Respiratory syncytial virus (RSV) is a frequent cause
of upper respiratory tract infections, but can be associated with
severe and prolonged infection in immunocompromised patients.
The objective of this study was to investigate the genetic variability
of RSV in haematological patients with prolonged RSV infection.

Methods: To inform for infection control measures during the
winter seasons, haematological patients at the University Hospital
Heidelberg are routinely screened for respiratory viruses on admis-
sion to a ward or presentation in the outpatient department. In
RSV positive patients, screening was continued on a regular basis
until three consecutive samples were tested negative. Nasopha-
ryngeal swabs (NPS) were screened for influenza, parainfluenza
and RSV using rtPCR during the winter seasons 2011-2013. In
patients with prolonged RSV infection (defined as viral shedding
≥28 days), Sanger sequencing of the second hypervariable region
of the RSV G gene was performed in consecutive samples. Further,
ultra-deep sequencing (UDS) by next-generation-sequencing was
performed in representative samples (three each with the shortest
and longest viral shedding) to identify further RSV variants. Readily
available medical records were retrospectively reviewed to obtain
basic characteristics, clinical and laboratory data.

Results: In total 16 patients with prolonged RSV A infection
were analysed (median shedding 79.5 days, 81.2% male). Phylo-
genetic analysis identified RSV strains as genotype NA1 (2011/12)
or ON1 (2012/13). Almost all patients showed identical sequences
of the G gene at the beginning compared to the end of the shed-
ding period (n = 14/16). However, in two patients with particularly
long viral shedding (333 and 142 days) Sanger sequencing revealed
the presence of mutations leading to premature stop codons. The
G protein was thereby shortened by between 60 and 71 amino
acids. In addition, UDS revealed RSV strain variants (67%) with
premature stop codons at different positions in a patient with the
second longest viral shedding period (155 days). All three patients
with premature stop codons received intravenous immunoglobu-
lins. Interestingly, UDS revealed also a loss of the 72nt duplication
with no further changes in strain variants of the ON1 genotype in
5 of 6 patients.

Conclusion: Long-term shedding of RSV in haematological
patients showed only minor changes of RSV strains and is thereby
not likely caused by re-infections. However, long shedding periods
and lack of immune selective pressure in the immunocompromised
host seems to allow the virus to strip a part of the C-terminus of the

G glycoprotein. To the best of our knowledge, the loss of the char-
acteristic 72nt duplication in ON1 variant strains is here described
for the first time.

http://dx.doi.org/10.1016/j.jcv.2016.08.024
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Background: Torquetenoviruses (TTV) are small circular ssDNA
viruses classified within the family Anelloviridae. TTV DNA can be
detected in plasma of most individuals at variable levels. Trans-
plant recipients are particularly prone to carry high TTV burdens in
blood. The dynamics of TTV viremia in allogeneic stem cell trans-
plant recipients (Allo-SCT) were previously shown to correlate with
that of graft reconstitution, suggesting that TTV replicates mainly in
hematopoietic cells. In this context, we investigated whether mon-
itoring of TTV DNAemia early after transplant permits to infer the
level of CMV-specific T-cell reconstitution following Allo-SCT.

Material and methods: The patients included (n = 23) in
the study underwent Allo-SCT at the University Clinic Hospi-
tal of Valencia between 2013 and 2014. CMV DNAemia was
monitored weekly by a RealTime PCR (Abbott Molecular, Des
Plaines, IL). The quantification of TTV DNA was performed by
a real-time Taqman assay, using serial dilutions of standards
TTV (from 102 to 107). The PCR targeted a segment of the
untranslated region of the viral genome: forward primer 5′-
GTGCCGIAGGTGAGTTTA-3′, reverse primer 5′-AGCCCGGCCAGTCC-
3′ and probe 5′-TCAAGGGGCAATTCGGGCT-3′. The detection of TTV
vas carried out in plasma samples obtained at baseline and on days
21, 30 and 60 after transplant. Enumeration of CMV pp65 and IE-
1-specific gamma interferon-producing CD8+ and CD4+ T cells was
performed on day 30 after transplantation by flow cytometry for
intracellular cytokine staining.

Results: TTV DNA was detected in 22 out of 23 patients (95.7%).
At baseline (median day −7, range −8 to +7) TTV DNA load val-
ues ranged between 1.59 log10 to 7.97 log10 (median 3.08 log10).
Baseline median TTV DNA levels were comparable regardless of the
conditioning regimen used. Overall, median TTV DNA levels were
not related to the immunossupressive regimen used for graft vs.
host disease prophylaxis. A total of 14 (60.9%) patients developed
an episode of CMV infection during the first 100 days after trans-
plantation (median 31 days, range 5–61). Plasma TTV DNA levels at
baseline and on day 21 were comparable in patients with or with-
out subsequent CMV DNAemia (P = 0.74). In general there was an
increase in the TTV load over time, which paralleled that of total
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lymphocyte counts. A significant correlation was found between
the TTV DNA load and the number of CD4+ and CD8+ T cells on
day 30 (� Spearman 0.68 and 0.71, respectively, P = 0.001). Notably,
there was a strong correlation between plasma TTV DNA load and
CMV pp65 and IE-1-specific IFN-�-producing CD4+ and CD8+ T cells
on day 30 (� Spearman 0.80 and 0.58, respectively, P = 0.003). In
fact, ROC analyses showed that a cutoff of 3.90 log10 of TTV viremia
predicted the reconstitution of CMV-specific CD8+ T cells at levels
>1 cell/�L (previously shown to be protective from the occurrence
of CMV DNAemia) with a PPV of 75% and a NPV of 86.6% (P = 0.006).

Conclusion: Plasma TTV DNA load may serve as a surrogate
marker for reconstitution of the CMV-specific CD8+ T-cell response.
Larger studies are nevertheless needed to draw definitive conclu-
sions on this issue.

http://dx.doi.org/10.1016/j.jcv.2016.08.025
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Background: Adenoviruses are significant pathogens for the
immune supressed, with 15% of paediatric bone marrow transplant
(BMT) recipients experiencing adenovirus reactivations. Adenovi-
raemia post-BMT is associated with increased treatment costs,
longer hospital stays, and increased morbidity and mortality.
Whole-genome sequencing of adenovirus provides a wealth of
clinically relevant information on genome variation, including
phylogeography, resolution of locally circulating subtypes and
improved molecular epidemiology, the capacity to identify new
recombinant subtypes, and mutation data in response to antivi-
ral drug selection pressure. Adenovirus-positive clinical specimens
from patients at Great Ormond Street Hospital for Children include
isolated and suspected outbreak cases.

Methods: We retrospectively identified 90 adenovirus positive
residual diagnostic samples (including blood, urine, swabs (eye,
throat and unspecified), ascetic fluid and endo-tracheal aspirate)
with virus loads greater than 5 × 104 copies/ml from 30 patients
treated at Great Ormond Street Hospital (GOSH) collected between
1st January 2015 and 30th April 2016. Additional samples from a
suspected outbreak of adenovirus at GOSH in 2011/2012 and three
cultured reference strains (D9, E4 and F40) were also sequenced and
analysed. A set of custom RNA baits designed against 350 full and
partial human adenovirus genomes to capture the full diversity of
the Mastadenoviruses was used to enrich adenoviral DNA during
library preparation (SureSelect target enrichment). DNA extracts
from clinical samples were sequenced on the Illumina MiSeq plat-
form without prior culture or specific PCR amplification. Genome
mapping or de novo assembly were performed using CLC Genomics
Workbench 8.

Results: Genome coverage ranged between 20 and 100%
(median coverage 89%). Nearly-whole genomes were recovered
from 56 out of 96 clinical samples, at mean depths ranging from
7 to >7000×, including one sample with an estimated genome

input of 1200 copies. De novo assembly of cultured isolates pro-
duced consensus sequences identical to the reference sequences for
these strains. We were able to genotype all clinical isolates on the
basis of similarity to reference adenovirus genomes, including sam-
ples for which PCR-based typing had previously failed. No mixed
infections (multiple adenovirus genotypes within the same sample)
were identified in this sample cohort. Whole genome sequences
were used to elucidate molecular epidemiology within GOSH.

Conclusions: Using target enrichment we have successfully
performed whole-genome sequencing of adenovirus directly from
clinical samples, avoiding the mutagenic aspects of PCR amplicon-
based sequencing or the loss of diversity associated with culture.
We have genotyped clinical adenovirus samples in a single reaction.
Further sequencing of naso-pharyngeal aspirate and faecal adeno-
virus samples is ongoing. We are using whole-genome sequences
to inform molecular epidemiology and infection control at GOSH.
This work significantly increases the number of adenovirus whole
genome sequences from clinical isolates currently available, which
may aid in future vaccine designs.

http://dx.doi.org/10.1016/j.jcv.2016.08.026
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Introduction: The discovery of autochthonous hepatitis E in
industrialized countries has changed the understanding of hepati-
tis E virus (HEV) infection in these regions, now known to be mainly
due to zoonotic transmission of HEV genotype 3 via consumption of
undercooked contaminated pork meat. Furthermore, the HEV sero-
prevalence that has been described in European countries, as well
as the high rate of asymptomatic HEV infections has led to the con-
cern about transfusion-transmitted HEV infections. Studies carried
out on European blood donors have reported HEV acute infections,
with viraemia (HEV RNA) ranging from 0.08% to 0.14%. In Portugal,
no nationwide survey on HEV seroprevalence has been done, and
the risk of blood donations from HEV silent infected donors has
never been reported.

Aims: The present study aimed to provide detailed information
on the seroprevalence of HEV infection in the Portuguese popula-
tion and evaluate silent HEV infection in Portuguese blood donors.
This study is part of HEPeCONTROL project (60DT2) under EEA
grants funding.

Materials and Methods: Sera from a representative cohort of
the Portuguese population (n = 1656) distributed by geographic
location (30 territorial units), and age (0–99 years of age) collected
between July 2015 and February 2016 were tested for the presence
of anti-HEV IgG by EIA (recomWell HEV IgG, version 2015, Mikro-
gen). Plasma from blood donors (n = 2115) of SSMT CHUC collected
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between October to December 2015 was tested for both anti-HEV
IgM and HEV RNA. They were evaluated by EIA (recomWell HEV
IgM, version 2015, Mikrogen) and in case of anti-HEV IgM posi-
tive or equivocal results the samples were retested by immunodot
assay (recomLine HEV IgM, version 2015, Mikrogen). Nucleic acid
was extracted from each plasma sample (400 �l) using Nucleic Acid
Isolation Kit I (MagNA Pure Compact system, Roche Diagnostics)
and HEV RNA was detected using an in house real-time RT-PCR
(Jothikumar and colleagues, 2006) and two commercial real-time
RT-PCR kits (ampliCube HEV 2.0, Mikrogen and RealStar HEV 1.0,
Altona).

Results: An overall HEV IgG seroprevalence in Portuguese popu-
lation of 16% was found with seropositivity increasing significantly
with age (p < 0.05). Differences between regions were also observed
ranging from 8% to 28%. From the total of 2115 blood donors,
7 (0.33%) were found positive for anti-HEV IgM. HEV RNA was
detected in 19 (0.90%) blood donors by the three real-time RT-PCR
used. These plasma samples were negative for both anti-HEV IgM
and IgG. HEV RNA concentration of plasma samples ranged from
2.0 × 104 to 8.4 × 101 IU/ml when calculated by a WHO/IS strain
standard curve (r2 = 0.998).

Conclusions: This study provides insight in the exposure of the
Portuguese general population to HEV and generates information
on risk profiles regarding demographic data (age and region of res-
idence). The prevalence of HEV silent infection in Portuguese blood
donors was 1.2% based on the presence of IgM and HEV RNA. This
high prevalence could be the due to the high volume of plasma used
for acid nucleic extraction and the screening of unpooled samples.

http://dx.doi.org/10.1016/j.jcv.2016.08.027
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Background: Interferon-free direct-acting antivirals (DAA)
combinations regimens are highly effective for the treatment of
chronic hepatitis C virus (HCV) infection. However, DAA regimes are
often specific to a particular HCV genotype, and the re-treatment of
HCV patients with failure to DAAs remains challenging, as a result of
the emergence of resistance associated variants (RAVs). Resistance
testing prior to treatment was not previously recommended. How-
ever, new consensus guidelines are now incorporating resistance
testing for the management of DAA failures. From the available
next-generation sequencing (NGS) platforms, the Roche-454 (FLX
or Junior) are being discontinued in 2016, and there is a need for
new HCV resistance NGS assays.

Methods: We evaluated the Illumina MiSeq platform for the
simultaneous sequencing of the three HCV genes target of the cur-
rently approved and phase III DAA combinations: NS3(protease),
NS5A and NS5B. In a pilot, validation study, the three HCV genes
from 45 HCV-genotype 1b infected patients (DAA naïve) were
amplified by RT-PCR. The different amplicons corresponding to the
same patient were pooled equimolarly before library preparation.
Patient-specific indexed paired-end libraries were obtained with
the Nextera XT DNA Sample Preparation Kit and the Nextera Index
Kit. After normalization, all libraries were pooled and sequenced
in parallel using the MiSeq Reagent Kit v2 (300 cycle) in a MiSeq
system. To determine the error rates of the process, a plasmid with
a cloned HCV-NS3 protease was also processed in the run.
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Results: We obtained 136 Megabases, with 94.5% of reads pass-
ing the error filtering algorithms (Nasu et al. PLoS ONE, 2011),
and 92% mapping to the regions of interest, with similar cover-
age (mean; range = 7660; 759–18,729). The overall error rate for
the procedure was 0.319%, which is similar to that obtained previ-
ously with the same HCV-NS3 protease clone in the 454 platform
(Salvatierra et al. Virologie, 2013). Using a majority rule consen-
sus sequence for each patient sample, several natural RAVs were
found at different prevalence. For NS3: A87V (2.3%), R117C/H (2.3%
each), S122N/T (2.3% each), V170I (25%) and S174A (2.3%). For
NS5A: R30Q (9.1%), L31I (3.3%), Y93H (4.5%). For NS5B: L159F
(22.7%), C316N (38.7%), C316H (2,3%), S368A (2.3%), Y448H (4.5%)
and S556G (15.91%). No RAVs were found in NS3-Q80, R155, A156,
D168, M175; NS5A-L28, P58; or NS5B-S282, S365, N411, M414,
G554 or D559.

Conclusions: The Illumina MiSeq platform allows for the simul-
taneous sequencing of HCV NS3, NS5A and NS5B regions, with
a high coverage and multiplexing capacity. Althoug clinically-
relevant variants may be represent frequencies >15% of the
quasispecies, after filtering the error rates obtained with the MiSeq
are similar to the Roche-454 platform, thus potentially allowing
for detecting minority variants down to 1% of the viral popula-
tion. While major resistance mutations to protease and nucleosidic
inhibitors are rare in our isolates, we detected the NS5A-R30Q and
Y93H major RAVs, and the NS5B-L159F accessory and C316N RAVs.
Because the concept HCV treatment is being updated to finding
the right combination of DAAs in a particular patient, obtaining the
complete DAA susceptibility profile with this platform will be use-
ful to further treatment optimization and for the management of
DAA failures.

http://dx.doi.org/10.1016/j.jcv.2016.08.028
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Background and objectives: Of 350 million individuals
chronically infected with hepatitis B virus (HBV) worldwide,
approximately 15 million have been exposed to hepatitis D virus
(HDV) infection. As a result of vaccination against HBV, the preva-
lence of HDV has decreased in the last 20 years in the majority
of European countries, especially in Southern Europe. However,
it recently begun to rise again in some European countries, like
France, Germany and the United Kingdom, due to immigration from
endemic areas (mainly from Africa, Eastern Europe and Turkey).
Slovenia is a country with a population of approximately two mil-
lion and an estimated HBV prevalence of less than 5%. No reports on
HDV prevalence in Slovenia have been published to date in the peer
reviewed literature. The aim of our study was therefore to deter-
mine the HDV prevalence in Slovenian patients with chronic HBV
infection.

Materials and methods: Our study included 1305 HBsAg-
positive serum samples from the same number of patients
randomly selected from HBsAg-positive patients referred to the
Slovenian national reference laboratory for viral hepatitis between
February 1998 and December 2015. Considering the 95% confi-
dence interval and 2.5% margin of error, our sample size was
representative for all patients with chronic HBV infection in Slove-
nia. Serum samples were retrospectively tested for the presence
of total anti-HDV antibodies using commercially available ETI-AB-
DELTAK-2 (DiaSorin, Saluggia, Italy). Anti-HDV-positive samples
were further tested for the presence of anti-HDV IgM antibodies
and hepatitis D antigen (HDV-Ag) using commercially avail-
able ETI-DELTA-IGMK-2 (Diasorin) and ETI-DELTAK-2 (Diasorin),
respectively. Additionally, the in-house HDV reverse-transcription
real-time PCR, enabling amplification of a 71-bp fragment of
the conserved genomic region encoding HDV-Ag (J Clin Micro-
biol 2005;43:2363-9; J Clin Microbiol 2010;48:2022-9) and with the
analytical sensitivity of at least 300 viral copies/ml, was used to
determine the presence of HDV RNA in anti-HDV-positive samples.

Results: Total anti-HDV antibodies were detected in three out of
1,305 tested samples (0.23%; 95% confidence interval 0.08-0.67%).
Several consecutive serum samples were collected from all three
anti-HDV-positive patients. Apart from total anti-HDV antibodies,
no other HDV infection markers were detected in any of the tested
samples collected from a 48-year old male patient, indicating that
the patient has recovered from the past HDV infection. On the con-
trary, anti-HDV IgM antibodies and HDV RNA were detected in all
tested samples obtained from a 28-year old female patient and
a 60-year old male patient, suggesting the ongoing chronic HDV
infection.

Conclusions: In the first national prevalence study the observed
prevalence of HDV infection among HBsAg-positive patients in
Slovenia was surprisingly low, considering the fact that Italy,
with the HDV prevalence of 8.1%, is one of Slovenian neighboring
countries. Due to the observed low prevalence of HDV infection,
routine testing for HDV should not be considered in differential
diagnosis of exacerbation of liver disease in Slovenian patients with
chronic HBV infection.
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The human polyomavirus BK (BKV) is a ubiquitous pathogen
that establishes an asymptomatic persistent infection in the
urinary tract of 80% of the human population. In immunocom-
promised patients, reactivation of the BKV infection is the cause
of nephropathy and hemorrhagic cystitis. Diseases associated
with BKV infections are increasing at the same time as potent
immunosuppressive therapies are developing. This highlights the
importance of components of the immune system in controlling
viral reactivation. However, the immune response to BKV, partic-
ularly the role of antiviral cytokines in infection control is poorly
documented.

Here, we investigated the antiviral effect of interferons (IFN)
on the BKV infection in renal cells. We tested IFN-alpha, lambda
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and gamma on the Dunlop strain of BKV in Vero cells and 293FT
cells. Treatment with IFN-gamma inhibited the expression of the
viral late protein VP1 in a dose-dependent manner and decreased
the expression of the early and late viral transcripts. A weaker
antiviral effect was observed with IFN-alpha and IFN-lambda. These
results are associated with a prolonged STAT1 phosphorylation
with IFN-gamma but not with IFN-alpha and lambda. The differ-
ence of efficacy between these two types of interferon suggests that
some interferon induced proteins, only produced by IFN-gamma
had an antiviral effect on BKV infection. Transcriptome analysis
reveals that six proteins could be involved in this specific antiviral
effect and are under investigation.

In conclusion, the most potent IFN on BKV infection is the IFN-
gamma. Finding the action mechanism of this effect could help to
develop a therapeutic strategy.

http://dx.doi.org/10.1016/j.jcv.2016.08.030
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Introduction: Human cytomegalovirus (CMV) is a pathogen
in immunocompromized individual such as recipients of solid
organ transplants. These patients are monitored for CMV-DNAemia,
i.e. the presence of DNA in plasma, and treated when CMV
becomes detectable or when symptoms of CMV disease occur.
CMV-seronegative recipients of organs from CMV-seropositive
donors have a very high risk of developing CMV infections. CMV-
seropositive recipients may develop reactivations, or possibly
reinfections.

First line treatment of CMV infections is intravenous gancicolvir
or oral valgancicolvir. Studies have shown that antiviral resistance
may develop in up to 10% of treated individuals (Chou et al., 1999).
Resistance testing should be performed when there is doubt about
treatment response. This is usually done by sequencing the targets
for ganciclovir, the protein kinase and the viral polymerase gene,
UL54. In this study we determined how frequently CMV resistance
occurred in our hospital, which is the largest organ transplantation
center in the Netherlands.

Methods: Stored plasma samples of patients with CMV
DNAemia were retrospectively investigated for antiviral resistance
by sequencing the UL97 and UL54 genes. All patients who had
DNAemia at levels >10 000 copies/ml plasma for more than 2 weeks
were included. Sequencing was performed according to methods
described before (Scott et al., 2004).

Results: 35 patients undergoing treatment for CMV disease
were included with a median of 3 samples per patient (range
2–9). In 13 (37%) patients with mutations were detected known
to be associated with resistance. In 12 (34%) patients no muta-
tions were detected. In 10 (29%) patients mutations were detected
which were not previously described. Resistance associated muta-
tions occurred more frequently in patients with high levels of
CMV DNA (>100 000 copies/ml) (P = 0.005). High levels of CMV-DNA
were more frequently observed during primary CMV infections.

Conclusions: Our research shows that in patients with CMV
DNA levels of >10 000 copies, the incidence of antiviral resistance
is nearly 40%. Further research with a larger number of patients
is needed to investigate factors associated with a higher risk of
developing antiviral resistance.

http://dx.doi.org/10.1016/j.jcv.2016.08.031
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A multidrug resistant HSV1 infection occurring
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an immunocompromised child: Perspectives to
new antiviral drugs
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Resistance of herpes simplex viruses (HSV) to conventional
antiviral drugs acyclovir (ACV) and foscarnet (FOS) are an increasing
concern in immunocompromised patients and particularly bone
marrow transplant patients. Research in antiviral drugs leads to the
emergence of new therapeutic classes, as inhibitors of the helicase-
primase complex (HPI), pritelivir or amenamevir (Burrel et al.,
2014; Tyring et al., 2012). These new molecules represent poten-
tial optional treatment for herpes infections even for combination
therapy due to synergistic effect when used with ACV (reviewed in
James and Prichard, 2014).

We report a 16-year-old immunocompromised adolescent diag-
nosed with an acute myeloid leukemia (LAM2, FAB classification).
He had an infection with a systemic adenovirus (ADV) and pre-
sented a period of 5 months of aplasia after chemotherapy and
ADV infection. He underwent allogeneic hematopoietic stem cell
transplantation (HSCT). The HSV1 infection was firstly located at
mucocutaneous site with a voluminous lower lip lesion, then fol-
lowed by a systemic infection with a viral load up to 5100 copies/ml.
During the same period, the patient developped an ADV and BK
virus co infection. He received intravenous ACV and cidofovir (CDV),
associated with intravesical CDV. Sequence analysis of the full-
length UL23 encoding thymidine kinase gene, UL30 encoding DNA
polymerase gene and UL5 encoding helicase gene were performed.
No mutation was found on UL23 and UL5. Unfortunately, S724N
located on UL30 gene, known to confer multi resistance to ACV,
FOS and CDV was detected. In regards to this multidrug-resistant
strain, an authorisation for amenamevir use was also requested
and accepted by the French ANSM. The clinical evolution of the
HSV disease was favourable, as the lower lip lesion regressed and
the blood PCR HSV1 became negative. Nevertheless, this young
immunocompromised patient finally died from a multiple organ
failure.

Current treatment strategies lead to expose regularly immuno-
compromised patients to antiviral treatments. The selection of
multidrug-resistant strains could be explained by the circum-
stances of antiviral overexposure, used even for other viral
infection. New antiviral drugs are deeply needed in order to manage

http://dx.doi.org/10.1016/j.jcv.2016.08.030
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such cases, and HPI appear to be an option for treatment of resistant
HSV strains to conventional antivirals (Himaki et al., 2012).

http://dx.doi.org/10.1016/j.jcv.2016.08.032
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HIV neutralising antibody delivered by gene
therapy with a stable retroviral vector encoded
in baculovirus expression systems
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Introduction: Virus like particles (VLPs) are replication-
incompetent virus shells that represent an intact, non-replicative
virion lacking a genome. They maintain the original antigenic com-
position of the packaging component incorporated into the virion’s
outer membrane. Recently, interest in using VLPs as gene therapy
agents has increased [1].

In this study, we are aiming to develop retrovirus like particles
to serve as a new gene therapy carrier system. Our VLP is of simian
immunodeficiency virus (SIV) origin and to extend the limited cell
tropism inherent in SIV the VLP will be pseudotyped with vesicular
stomatis virus (VSV) glycoprotein. The particle will deliver IgG1 b12
antibody genes for insertion into the mammalian genome, to pro-
duce long-lasting, high titres of neutralising anti-HIV monoclonal
antibody [2,3].

Baculoviruses can be used as vehicles to efficiently deliver
and express genes in mammalian cells. BacMam technology uses
a recombinant baculovirus engineered to contain a mammalian
expression cassette for transgene expression in mammalian cells.
The mammalian gene is expressed without baculovirus replication.
VLPs can be produced using this expression system [2,4].

Methods: Five different target genes have been cloned into five
altered transfer plasmids, to construct five different recombinant
baculoviruses containing the Tat/Gag/Pol genes of SIV, plus the VSV
glycoprotein gene and T7 polymerase. Either CMV or T7-promoters
are driving expression of all genes. Confirmation of cloning was
done by restriction digests using unique restriction enzymes fol-
lowed by sequencing. Recombinant baculoviruses are generated by
homologous recombination between virus baculovirus DNA and
the transfer plasmids. Mammalian cells will be transduced with
recombinant baculoviruses to express proteins of interest. Western
blot and Elisa confirm detection of protein expression.

Results: Thus far, all genes of interest have been cloned success-
fully into a baculovirus transfer vector (pOET6 BacMAM).

Discussion: We believe that the BacMam construct will deliver
SIV genes into mammalian cells and produce SIV like particles psue-
dotyped with VSV glycoproteins. Psuedotyping the SIV like particles
with VSV-G can eliminate any limitation caused by the use of SIV
envelope genes, by widening cell tropism. Thus IgG1 b12 antibody
genes will be delivered and inserted into the genome of numerous
cell types, to produce long-lasting, high titres of neutralising anti-
HIV monoclonal antibody. Since baculoviruses cannot replicate in
mammalian cells, this system can be used in vivo as well as in vitro.
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Background: Enteroviruses (EVs) are known to cause large and
severe outbreaks, as recently demonstrated by EV-D68 in USA
and Europe. Another type, EV-A71, is also known for its ability
to cause geographically widespread and clinically significant hand,
foot, and mouth disease (HFMD) outbreaks. Although EV-A71 out-
breaks have been mostly described in Asia so far, the virus is already
known to circulate in Europe and has been occasionally linked to
the fatal outcomes. We have evaluated the European prepared-
ness for detection and characterisation of non-polio EVs in order
to improve our response for (re)-emergencing EVs linked to severe
disease.

Methods: An on-line survey on non-polio enterovirus surveil-
lance and enterovirus typing/characaterisation was submitted to
all EU/EEA Member States (MS) national coordinating competent
bodies.

Results: A total of 29 MS from 30responded to the survey.
Twenty-seven countries conduct non-polio enterovirus surveil-
lance based on reporting of enteroviruses detected from clinical
specimens, two of them without further characterisation of EV-
positive samples. Almost all countries include typing of EV-positive
samples obtained from individuals with neurological infections
(n = 24) in their EV surveillance, whereas HFMD and respiratory
infections are included in the EV surveillance less frequently (n = 18
and 16, respectively). Three countries have also initiated specific
surveillance for HFMD, and eleven for EV-D68. EV-D68 surveillance
has been established via sentinel influenza surveillance (n = 7), by
typing EV-positive respiratory samples (n = 10) and/or via acute
flaccid paralysis (AFP) surveillance (n = 5). Virus isolation is per-
formed in all except one country, whereas molecular methods
are used by all. Non-polio enterovirus typing is performed in 26
MS; ten MS type/characterise only culture-positive EV isolates,
whereas the remaining MS subject also PCR-positive samples to
typing/characterisation. Nineteen MS have introduced sequencing
based EV typing, whereas neutralisation assay is used by 16 MS
and seven of them rely entirely on it. Over 5000 EV-positive spec-
imens were successfully characterised/typed in the EU/EEA region
in 2015. The estimated number of typed EV specimens was <50 in
eleven countries (including all seven countries that type by neutral-
isation assay only), whereas six MS had successfully typed over 300
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EV specimens in 2015 mostly by sequencing. Survey revealed issues
related to EV typing/characterisation mostly in those countries
which rely only on virus neutralisation.

Discussion: Our survey demonstrated some form of non-polio
EV surveillance throughout the EU/EEA region but only partial
HFMD and EV-D68 surveillance activity in the region. Virus iso-
lation is known to be less sensitive for EV detection than molecular
methods, and depends on cell lines used. It should also be noted
that most emerging EV types are refractory to isolation and anti-
bodies used in neutralisation assays are unlikely available. Hence
it is important to aim for introduction of molecular methods for
EV typing/characterisation throughout the region. We will develop
European algorithms for non-polio EV identification to strengthen
the European enterovirus laboratory preparedness.

http://dx.doi.org/10.1016/j.jcv.2016.08.034
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Neurotrophic potential of Saffold virus and the
effects of its leader protein in the central
nervous system of a mouse model
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Background: Saffold virus (SAFV) is a human cardiovirus
belonging to the Picornaviridae family. Since its discovery in 2007,
11 genotypes of SAFV have been identified and it has been shown to
be ubiquitous and causes infection early in life. Information about
SAFV infection tends to be concentrated on respiratory and gas-
trointestinal tract infections, however, there has been increasing
interest in SAFV infection of the central nervous system (CNS) due
to clinical cases of SAFV with neurological symptoms (Nielsen et al.,
2012; Zhang et al., 2015) and also its close relation to Theiler’s
murine encephalitis virus (TMEV). Compared to TMEV, SAFV has
a truncated Leader (L) protein, a protein essential for the establish-
ment of persistent CNS infections.

Methods: In order to study the replication kinetics and patho-
genesis of SAFV and its L protein, we generated an infectious cDNA
clone of SAFV and chimeric SAFV containing L gene of TMEV DA
strain. For in vivo pathogenicity study, we established a mouse
model for SAFV infection and then studied SAFV and chimeric SAFV
infections in the central nervous system.

Results: We showed that both SAFV and chimeric SAFV are able
to infect Vero and Neuro2a cells well, but only chimeric SAFV was
able to infect RAW264.7. We then showed that AG129 mice lacking
IFN-�/� and IFN-� receptors provide a good animal model for SAFV
infection, and further identified the locality of the infection to the
ventral horn of the spine and several locations in the brain. Next,
we showed that SAFV infects both neuronal and glial cells in the
brain, causing apoptosis in both. Lastly, we showed that SAFV does
not cause persistent infection nor demyelination in this model.

Conclusion: Overall, our results provide a strong basis on which
the mechanisms underlying Saffold virus-induced neuropathogen-
esis can be further studied.

http://dx.doi.org/10.1016/j.jcv.2016.08.035
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Torque Teno Virus is a small (approximately 3.8 kb) single
stranded DNA virus first identified in a patient with non A-G hep-
atitis. Despite the circumstances of its discovery, its role as an
aetiological agent of hepatitis remains uncertain and it has been
shown to be a widely prevalent virus globally, including amongst
health individuals. However, previous studies have found a higher
viral load in immunosuppressed patients, such as those receiv-
ing post-transplant immunosuppression, and it has been suggested
that TTV viral load could prove a useful indicator of immunosup-
pression. Given this and TTV’s anecdotal association with hepatitis,
a study was undertaken to assess the TTV viral load of liver trans-
plant patients in comparison to control patients. Serum samples
from patients attending the Scottish Liver Transplant Unit (n = 93,
M:F 1:0.89, age range; 22–81 mean age = 57) and samples from
non-hepatic patients attending Glasgow Royal Infirmary (n = 50,
M:F 1:3.54, age range; 19–86 mean age = 61) were assayed for TTV
using a pan-TTV qPCR and genotyped using Genogroup specific
conventional PCRs. Whilst it was found that transplant patients
have a higher mean viral load in comparison to the control group
(3.8 × 106 vs 1.0 × 104) the difference was not statistically sig-
nificant (p = 0.9007). In addition, variables such as age, sex, time
since transplant and reason for transplant were assayed for sig-
nificance but no correlation with viral load was identified. This
lack of significance may be due to the sample size and work is
ongoing to expand this. The genogrouping assays showed that all
5 Genogroups were present in both the liver transplant patient
and control groups. However, Genogroup 3 was the most com-
mon in the liver transplant patient group whilst Genogroup 4 was
the frequently identified Genogroup in the control group. The sig-
nificance of this is being further investigated, with a correlation
between Genogroup and viral load being one possible explanation.
The differences recorded in viral load between the liver transplant
patient and control group, and the various variables within the
patient group, deserve further investigation, in particular as pre-
vious studies have reported statistically significant increased viral
loads in patients receiving other forms of solid organ transplant and
it would be beneficial to identify if liver transplant patients show
a similar pattern or not. Also further investigation into the various
patient subgroups could elucidate the route of transmission of TTV
and its pathogenic role, if any. Lastly the variation in Genogroup
incidence between the patient and control group is an interesting
and novel finding that warrants further research.

http://dx.doi.org/10.1016/j.jcv.2016.08.036
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proteins between genotype G and other
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virus immunity and pathogenesis
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Background: Mumps used to be a mild childhood disease, but
recent outbreaks mainly affected vaccinated young adults. One
hypothesis on the recurrence of mumps suggests that there might
be a mismatch between the surface proteins (fusion protein (F)
and hemagglutinin-neuraminidase (HN)) of the Jeryl Lynn vaccine
strain and the circulating genotype G strains. These surface pro-
teins are important for mumps virus immunity and pathogenesis.
In this study, we therefore compared the variable positions in the
F and HN proteins between the Jeryl Lynn vaccine strain and wild
type mumps virus strains, including genotype G.

Methods: Sequence information of the Jeryl Lynn vaccine strain,
genotype G strains and other wild type strains were collected from
UniProt and from clinical samples collected at the RIVM. HN and
F sequencing of the clinical samples was performed at the RIVM
with six primers as described previously [1]. As no protein struc-
tures of the F and HN protein were available for the mumps virus,
we have built homology models of the HN and F protein with the
aid of FoldX. The templates used were 4JF7 and 4GIP, respectively.
We have subsequently used the in-house developed Scop3D tool
to visualize the sequence conservation/variation on both protein
structures [2].

Results: For the F and HN protein, we found that variations occur
in functional or immunological important regions (known B-cell
epitopes, glycosylation sites, etc.). Differences between the Jeryl
Lynn vaccine strains and genotype G were found in known B-cell
epitopes for both the F and HN protein and in glycosylation sites of
the HN protein. Additionally, the variations in genotype G in these
regions, seem to be very specific, as these variations change only to
a limited number of other amino acids. Of special interest is the vari-
ations found in amino acid positions 400–402 and 464–466 of the
HN protein, as these positions are theoretical glycosylation sites.

Conclusion: In this study, we have identified multiple vari-
able sites in the mumps virus surface proteins which could affect
mumps virus immunity and pathogenesis. Difference in functional
or immunological important regions of the proteins, such as known
B-cell epitopes and glycosylation sites, could result in a mismatch
between the Jeryl Lynn vaccine strain and circulating genotype G
strains, as antibodies raised through vaccination with the Jeryl Lynn
strain might not be able to neutralize the circulating genotype G
strains. This could possibly contribute to the recurrence of mumps
outbreaks in vaccinated young adults.
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The explosive spread of Zika virus to Pacific Islands as well as
South- and Middle America underscores the potential threat of
newly emerging arthropod-borne (ARBO) viruses. The evidence of
transplacental infections and associated malformations of new-
borns (microcephalies) led the WHO to declare a Public Health
Emergency of International Concern on February 1, 2016. At present
it is unclear which factors contributed to this emergence, which
may include mutational adaptations that changed the character of
this virus. In addition, however, there is evidence that pre-existing
flavivirus antibodies may play a role in Zika pathogenesis. This is
especially important in the context of other flaviviruses that co-
circulate in Zika-endemic regions.

We have therefore conducted a systematic analysis of Zika virus
cross-reactivity and cross-neutralization of serum samples from
people after infections with heterologous flaviviruses, including
dengue, West Nile and tick-borne encephalitis (TBE) as well as after
yellow fever, Japanese encephalitis and TBE vaccinations. The data
are presented in the context of amino acid sequence divergence
between flaviviruses and the recently determined atomic structure
of the Zika virus envelope protein E. The implications of these find-
ings for the specific serodiagnosis of different flavivirus infections
will be discussed.
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Objectives: Zika virus infections in patients returning to Lom-
bardy Region (Northern Italy) and contacts were investigated.

Methods: serum samples of patients with potential Zika virus
(ZIKV) infections were tested for the presence of specific IgM and
IgG antibodies (Anti-Zika virus ELISA (IgM) and Anti-Zika virus
ELISA (IgG) by Euroimmun, Lübeck, Germany). Furthermore, the
presence of specific ZIKV antibodies was confirmed by plaque
reduction neutralization test (PRNT). Serum, saliva, urine and
semen samples, collected during the acute phase, were examined
for the presence of ZIKV RNA with two methods: a real-time reverse
transcriptase-polymerase chain reaction (RT-PCR) targeting a con-
served region of ZIKV and a pan-Flavivirus heminested RT-PCR
targeting a conserved region of the NS5 gene followed by sequenc-
ing of amplicons.

Results: in the period 18 February–20 April 2016, 5 confirmed
cases of Zika virus infection were diagnosed in Lombardy Region
(10 million inhabitants) in Northern Italy. Four (1 female and 3
male) patients had an history of recent travel, 1 arrived from the
Dominican Republic, 1 from El Salvador and 2 from Brazil, while
1 patient, the wife of the patient returning from the Dominican
Republic, had not travelled. Thus, a sexual transmission was doc-
umented. The patient returning from El Salvador was a 41 years
old pregnancy woman, 8 weeks gestation. During the symptomatic
phase of the infection were collected and analyzed for each patients
serum/plasma, saliva, urine and semen in males. Zika virus-RNA
was detected in 5/5 (100%) urine samples of the five patients, in
4/5 (80%) saliva samples while the viral genome was identified in
2/5 (40%) plasma samples. Furthermore, in 3/3 (100%) semen sam-
ples was detected Zika virus-RNA. In the symptomatic period Zika
virus specific IgM were detected in 3/5 (60%) patients while 0/5
(0%) specific IgG were detected. Zika virus-RNA has been detected
in serum up to 54 days, in urine up to 40 days, in saliva up to 11
days and in semen up to 19 days after onset of symptoms.

Conclusions: Zika virus infection shows a prolonged persistence
in peripheral blood with the potential of autochthonous spread to
competent mosquitoes. In addition, the presence of virus in semen
is an additional factor for autochthonous infections. Thus, sexual
partners of travelers must be included in surveillance protocols.
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Zika virus (ZIKV) belongs to the genus Flavivirus and was first
isolated from the blood of a febrile sentinel rhesus monkey dur-
ing a study of yellow fever in 1947, in Zika Forest, Uganda. ZIKV
is transmitted by Aedes sp. Mosquitoes, as Dengue, Yellow fever
and Chikungunya viruses, and was until recently considered a
mild pathogenic mosquito-borne flavivirus with very few reported
human cases of self-limiting acute febrile illnesses most often with
maculopapular rash, headache, malaise and conjunctivitis, all fol-
lowed by full recovery without sequel. During 60 years, cases of
ZIKV infections were detected only sporadically in Africa, and South
and Southeast Asia.

In 2007, the epidemiological history of ZIKV started to change
with a substantial outbreak in Yap Island (Federated States of
Micronesia), followed, since 2013, by outbreaks in French Poly-
nesia and other Pacific Islands. In French Polynesia a link relating
ZIKV infections with the increased incidence of Guillan-Barré syn-
drome and other neurological complications was assumed mainly
in regions with previous dengue epidemics. Nonetheless, at this
time, no one was prepared for the dramatic outcomes of ZIKV arrival
in Brazil and, the explosive spread in the country and the huge
increase of several congenital malformations, microcephaly, and
other neurological disorders, including Guillain-Barré syndrome
and acute disseminated encephalomyelitis (ADEM) described since
2015. In February 1, 2016, the World Health Organization (WHO)
declared ZIKV infection a Public Health Emergency of International
Concern.

Genetic studies enable the identification of three distinct
genotypes: West African (Nigerian cluster), East African (MR766
prototype cluster) and Asian. All recent reported ZIKV outbreaks
have been associated to the Asian genotype. As most pathogenic
flavivirus, only a small percentage of ZIKV cases (estimated in ca.
25%) are symptomatic, and transmission via transfusion of infected
blood or organs donations, or sexual transmission, remains a risk.
The presence of other flaviviruses endemic in the same geographic
range is also a fact to take in consideration, as the incoming proves
that the eventual existence of antibodies to another flavivirus might
facilitate a worsen development in ZIKV infection. On the other
hand, the clinical similarity of Zika and dengue virus infections and
the cross-reactivity of Zika antibodies with dengue viruses (DENV)
might have enabled the incorrect association of several Zika infec-
tions to DENV and certainly difficult serologic diagnosis.

Here, we discuss the clinical and laboratory aspects related to
some of the imported human cases of Zika virus in Portugal mainly
from Brazil, discuss the importance of time lapse in the choice of
sample and diagnostic analysis to achieve a confirmed ZIKV diag-
nosis result. Particularities of the diagnosis of secondary infections
by ZIKV after a probable primary DENV infection and the prob-
able ZIKV sexual transmitted infection in Madeira Island will be
presented.
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customized respiratory Taqman® Array Card
testing in immunocompromised patients

D. Steensels 1,∗, M. Reynders 2,
P. Descheemaeker 2, M.D. Curran 3, F. Jacobs 4,
O. Denis 1, M.-L. Delforge 1, I. Montesinos 1

1 Department of Clinical Microbiology, Erasme
Hospital, Université Libre de Bruxelles, Brussels,
Belgium
2 Department of Clinical Microbiology, AZ St-Jan
Brugge-Oostende Hospital, Brugge, Belgium
3 Public Health England, Clinical Microbiology and
Public Health Laboratory, Addenbrooke’s Hospital,
Cambridge, United Kingdom
4 Department of Infectious Diseases, Erasme Hospital,
Université Libre de Bruxelles, Brussels, Belgium

Background: Molecular assays for diagnosis of influenza A,
influenza B, and respiratory syncytial virus (RSV) with short
turnaround time are of considerable clinical importance. These
viruses are clinically most important since they are the most fre-
quently encountered, since they cause substantial disease burden
and since a targeted treatment and prevention exists. In addition,
rapid and accurate diagnosis of a large panel of viral and atyp-
ical pathogens can be crucial for an appropriate and sometimes
life-saving clinical management in immunocompromised patients.

Objectives: The goals of the present study are firstly to compare
the sensitivity and specificity of direct fluorescent antibody (DFA)
(Argene and Light Diagnostics), SimplexaTM Direct assay system
and a customized Taqman® Array Card (TAC) testing for RSV, Flu A,
and Flu B. Secondly to compare the cost, turnaround time (TAT) and
diagnostic yield of different algorithms for the detection of respi-
ratory pathogens in this group of immunocompromised patients.
And finally to test the SimplexaTM assay on BAL samples, which has
only been validated on nasopharyngeal swabs (NTS) so far.

Study design: We collected 125 NTS and 25 BAL samples
from symptomatic immunocompromised patients. Samples for
which SimplexaTM and TAC (premarket version Cambridge-Brugge)
results were discordant underwent further verification testing
using the multiplex real-time PCR assay FTD Flu/HRSV (Fast-track
Diagnostics), on the nucleic acid extract that was used for TAC test-
ing. The TAC assay is based on singleplex, reverse transcription
real-time PCR, targeting 24 viruses, 8 bacteria and 2 fungi simulta-
neously.

Results: As expected, the overall sensitivity was significantly
lower for DFA testing than for the two molecular methods (p < 0.05).
However, when considering results for each pathogen separately,
the difference in performance between DFA and molecular meth-
ods was only statistically significant for Flu A. The SimplexaTM

direct test missed one RSV, one Flu A and two Flu B positive samples
in comparison to the TAC assay and verification PCR. One sample
was found strongly positive for Flu A by SimplexaTM (Ct 15), but
was negative by viral culture, TAC and verification testing. Nev-
ertheless, the differences in individual and overall sensitivity and
specificity of SimplexaTM testing were not significant compared to
TAC testing (p > 0.1). For BAL samples only (n = 25), the sensitivity
and specificity of the SimplexaTM assay was 100%.

In total, DFA identified 14 samples (9.3%) and SimplexaTM testing
found 24 (16%) samples positive with one pathogen each. The TAC
assay identified 93 samples with one or more respiratory pathogens
(62%). More than half (54%) of SimplexaTM negative samples were

positive by TAC for other pathogens than RSV, Flu A and B. A co-
infection rate of 15.3% was found by TAC.

The estimated costs and TAT were 8.2D and 2 hours for DFA,
31.8D and 1.5 hours for SimplexaTM and 56D and 6 h for TAC testing.

Conclusions: Based on these results, performing a first line
molecular method such as the SimplexaTM test instead of DFA
would be necessary to obtain an acceptable overall sensitivity,
albeit at a higher cost generated in the laboratory. Performing the
TAC as a second line test for patients with a negative SimplexaTM

result would increase the diagnostic yield significantly, albeit at an
even higher cost.

http://dx.doi.org/10.1016/j.jcv.2016.08.041
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Correlation between a new BioPlex® 2200 ToRC
IgM assay and established commercial assays
for the detection of IgM antibodies to T. gondii,
rubella, and cytomegalovirus

J. Ford, C. Chung, M. Leos, H. Scholz, J. Vogel

Bio-Rad Laboratories, Hercules, CA, United States

Background: Toxoplasmosis, cytomegalovirus (CMV) infection,
and rubella are diseases that can cause serious complications dur-
ing pregnancy. Traditionally, laboratories test for antibodies to
these diseases using manual methods such as enzyme immunoas-
say (EIA). EIA can be associated with challenges such as low
specificity, irreproducibility, low throughput, and high demand for
labor. As laboratories are moving towards a centralized and auto-
mated core lab, there has been a transition away from manual
testing towards fully automated test systems.

The improved Bio-Rad BioPlex 2200 ToRC IgM assay is a multi-
plex flow immunoassay, currently in development, employing an
array of T. gondii, Rubella, and CMV antigen coated beads as individ-
ual substrates in order to simultaneously detect antibodies reactive
to these pathogens in a single reaction vessel using a single sam-
ple. Since the BioPlex 2200 substrates are segregated by unique
fluorescent signatures, the presence of specific antibodies can be
individually determined in a single test.

Methods: Samples from a presumptive positive population
(Toxo IgM n = 152, Rub IgM n = 133, and CMV IgM n = 153), a test
ordered sample population (Toxo IgM n = 259, Rub IgM n = 322,
and CMV IgM n = 325), a pregnancy sample population (Toxo IgM
n = 479, Rub IgM n = 477, and CMV IgM = 476), and samples from a
normal population (Toxo IgM n = 941, Rub IgM n = 940, and CMV IgM
n = 941) were analyzed with the new BioPlex 2200 ToRC IgM assay.
The T. gondii IgM results were compared to the BioMerieux Vidas
Toxo IgM assay. The rubella and CMV IgM results were compared
to the original BioPlex 2200 ToRC IgM assay. The improved BioPlex
2200 ToRC IgM was further evaluated for imprecision around the
cutoff.

Results: Among the presumptive positive sample population,
the BioPlex 2200 ToRC IgM assay showed a positive agreement of
96.6%, 100.0%, and 100.0% for Toxo IgM, Rub IgM, and CMV IgM
respectively. The negative agreement for the combined pregnancy
and test ordered sample population was 98.2%, 99.9%, and 99.6%
for Toxo IgM, Rub IgM and CMV IgM respectively. The negative
agreement for normal population samples was 99.6% for all three
analytes. The prevalence of IgM antibodies in the normal popula-
tion samples was 0.6%, 1.6%, and 2.0% for Toxo IgM, Rub IgM, and
CMV IgM respectively. The imprecision for positive samples was
shown to be between 5.0% and 9.4% for Toxo IgM, 4.8% and 11.6%
for Rub IgM, and 5.0% and 11.8% for CMV IgM. The standard devi-
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ation of results from the negative samples was <0.1 SD across all
three analytes.

Conclusions: The data demonstrate that the BioPlex 2200 ToRC
IgM results are comparable to other commercially available assays.
Furthermore, the simultaneous detection and identification of anti-
bodies to T. gondii, Rubella, and CMV allows laboratories to increase
throughput and improve overall workflow.

http://dx.doi.org/10.1016/j.jcv.2016.08.042

Abstract no: 109
Presentation at ESCV 2016: Poster 3

Comparison of the Beckman Coulter DxN VERIS
and Abbott RealTime assays in analyzing HCV
positive plasma samples

G. Naeth, P. Braun, F. Wiesmann, B. Haase,
H. Knechten

PZB Aachen, Germany

Background: The accurate determination of viral load in Hep-
atitis C infected patients is very important for treatment monitoring
and efficacy. The DxN VERIS Molecular Diagnostics System has
become commercially available more recently and the VERIS HCV
assay is performed on this fully-automated, random-access system.
This study was conducted to assess the precision, linearity and sen-
sitivity of the VERIS HCV assay. A direct comparison between the
VERIS HCV assay and the Abbott RealTime HCV assay was also per-
formed which included frozen plasma samples from individuals on
HCV treatment.

Methods: Four HCV quality controls, diluted to nominal con-
centrations of 1.56, 3.38, 5.0 and 7.9 log IU/mL, and one negative
control were tested on DxN VERIS in duplicate for 20 days. For lin-
earity analysis, one high viremic sample (>10,000,000 IU/mL) was
diluted to several concentrations to demonstrate the linearity of
the VERIS HCV assay. Analytical sensitivity was also determined
for the VERIS HCV assay using 4th WHO traceable material and the
result calculated using Probit analysis (95% hit rate). For method
comparison 100 HCV-positive clinical specimens with viral loads
ranging from 12 to 22 million IU/mL were tested on both systems.
Additionally, 80 frozen EDTA-plasma specimens derived from 20
individuals undergoing HCV treatment on both systems and viral
load profiles generated.

Results: Coefficients of variation calculated from the DxN VERIS
results ranged from 1.55% for the highest concentration to 9.4% for
the lowest nominal concentration in precision analysis. All HCV
negative samples were confirmed to be undetectable. The linear-
ity was validated for range of 1.7–6.7 log IU/mL and showed a good
correlation (R2 = 0.988). With an analytical sensitivity of 6.2 IU/mL
(CI95%: 5.1–7.9 IU/mL) VERIS showed similar sensitivity to Abbott.
In Bland-Altman analysis both assays showed an overall mean dif-
ference of 0.245 log IU/mL (VERIS HCV – RealTime HCV, n = 91). The
correlation co-efficient based on 91 qualified results (9 results were
excluded from analysis as they were outside the linear range of
either assay) was 0.982 (slope 1.11, intercept −0.19).

The results of 80 frozen EDTA-plasma specimens, covering 4
different blood collection time points, showed a good overall agree-
ment in the viral load profiles obtained for genotype 1–3. For
genotype 4 (n = 4) the mean difference between both assays results
were −0.96 log IU/ml (Veris minus RealTime) in this analysis.

Conclusions: The VERIS HCV assay demonstrated a good cor-
relation over the linear range, particularly at the lower end of the
linear range. The limit of detection was comparable to that reported
for the Abbott RealTime assay. Sensitivity and precision of both
assays were comparable on a high level in general analysis. Discrep-

ancies between both assays were measureable higher at viral load
above 3 log IU/ml. Results received from the VERIS assay tended to
be higher quantified than results received from the RealTime assay.
However, genotype 4 isolates in clinical samples were lower quan-
tified as compared to RealTime. With random access and time to
first result of about 105 min the VERIS system is faster and less
time-consuming than the Abbott RealTime System.

http://dx.doi.org/10.1016/j.jcv.2016.08.043
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Characterisation and standardisation of
material in QCMD EQA programmes in the
absence of higher order standards

Elaine McCulloch 1,∗, Hubert Niesters 2,
Alastair Ricketts 3, Shubana Kazi 3, Paul Wallace 1

1 QCMD, United Kingdom
2 University Medical Center Groningen, United
Kingdom
3 Qnostics, United Kingdom

Background: Diagnosis and subsequent monitoring of infec-
tious disease levels after treatment using quantitative molecular
assays is well established in clinical practical for a range of differ-
ent viral pathogens including HIV, HCV, HBV, CMV, EBV, and BK.
Within EQA programmes for these pathogens, quality assessment
requires assessing laboratory performance in both the detection
and quantitation of the target pathogens relative to their respective
peer group and where an International Standard is available in the
same common units. For these type of programmes EQA has always
calibrated the material it uses against the International Standard.
However for the material of infectious diseases there are currently
no international standard or certified reference material hence
QCMD develops and uses internal reference materials to charac-
terise the materials used within the EQA regardless of whether the
EQA programme is ‘qualitative’ or ‘quantitative’. By doing this we
ensure consistency within and across EQA programmes over time.

In this study the use of digital PCR (dPCR) to quantify materials
for two EQA programmes that are currently primarily qualitative
(herpes simplex virus 1 (HSV1) and Varicella Zoster virus (VZV))
was examined and compared to reference quantitative real-time
PCR (qPCR) methods.

Methods: Pathogen specific materials were prepared for use
within each respective EQA programme. Each target pathogen
HSV1 and VZV was prepared transport media. The samples were
characterised using both qPCR based methods and digital PCR (Bio-
Rad QX200 droplet dPCR) by selected reference testing laboratories.
The samples were then included in the EQA panels and distributed
to laboratories in two challenges across 2015 to registered partici-
pating laboratories. Laboratories were asked to treat the materials
as they would a clinical sample. Results were returned to QCMD via
a dedicated online system where sample results including quanti-
tative data along with information on the assay workflow were
collected.

Results: Data analysis was performed on all quantitative
datasets HSV1 (106), VZV (86). Datasets were categorised based
on the amplification assay manufacturer and method. Outliers
were assessed through the application of Grubbs’ analysis to each
assessment group. Datasets were considered suitable assessment
if more than five laboratories reported data using the same assay
manufacturer after removal of outliers. This allowed a consensus
concentration to be derived. Each assessment groups datasets were

http://dx.doi.org/10.1016/j.jcv.2016.08.042
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compared against the overall consensus the reference qPCR method
and the dPCR assigned values.

The overall commercial consensus for the HSV1 sample was
3.8 Log10 copies/ml with qPCR 3.7 Log10 copies/ml and a dPCR result
4.1 Log10 copies/ml. The overall commercial consensus for the VZV
sample was 3.7 Log10 copies/ml with qPCR 3.3 Log10 copies/ml and
a dPCR result 3.2 Log10 copies/ml.

Conclusions: A comparison of the results show that dPCR results
aligned with the quantitative values determined using commer-
cial assays and the in-house qPCR assay despite an international
standard not being available. Digital PCR is advantageous allowing
quantitation without the need for a calibrated standard the data
presented here indicates that this is a useful method to calibrate
EQA material allowing standardisation of the samples and allowing
comparison of results between laboratories.

http://dx.doi.org/10.1016/j.jcv.2016.08.044
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Performance of the Aptima® HBV Quant assay
on the fully automated Panther® system

K. Gao ∗, J. Knight, T. Le, D. Do, A. James, T. Green,
A. Dickinson, M. Nguyen, L. Kangas, J. Tolentino,
A. Worlock, J. Linnen

Hologic Inc., USA

Background: The Aptima HBV Quant Assay is a quantitative
assay on the fully automated Panther system that recently received
CE-ICD approval. The assay uses real-time Transcription-Mediated
Amplification (TMA) technology and targets two regions of the
HBV genome to achieve high sensitivity and accurate quantitation.
This CE-IVD assay is intended for monitoring HBV DNA in plasma
and serum specimens as an aid in the management of patients
with chronic HBV infections undergoing antiviral therapy. Here we
describe validation studies of the assay.

Methods: The 95% Limit of Detection (LoD) of the assay was
determined by Probit analysis using dilutions of the 3rd HBV WHO
International Standard (NIBSC 10/264) and HBV positive specimens
(genotype A to H) in HBV negative human plasma and serum. Lower
Limit of Quantitation (LLOQ) was established for each genotype
by diluting clinical specimens and the 3rd HBV WHO International
Standard in HBV negative human plasma and serum. Specificity
was determined using 292 fresh and 747 frozen specimens from
normal blood donors (521 plasma specimens and 518 serum spec-
imens). The linear range of the assay was established by dilution of
HBV DNA in plasma and serum at concentrations ranging from 0.86
to 9.26 log IU/mL. Linearity for genotype A to H was established by
dilution of linearized HBV DNA in buffer at concentrations ranging
from 1.44 to 8.44 log IU/mL. Precision was determined using a 28
member panel made by diluting HBV positive clinical specimens
or spiking HBV DNA into negative plasma and serum. A method
comparison was conducted against the Abbott RealTime HBV assay
using 614 clinical specimens from HBV infected patients.

Results: The 95% LoD using the 3rd WHO standard was 5.6 IU/mL
for plasma and 4.3 IU/mL for serum. The 95% LOD across 8 genotypes
was determined to be 6.4 IU/mL or lower for plasma and 7.3 IU/mL
or lower for serum. The LLOQ for the assay was 10 IU/mL. Speci-
ficity was 99.9% with 95% confidence intervals of 99.5–100% for
serum and plasma data combined. The assay demonstrated a linear
range of 1–9 log IU/mL with good linearity across the range of quan-
titation for all genotypes. Precision was less than 0.23 log SD across
the range of the assay for both serum and plasma. Deming regres-
sion of quantitative results in 614 clinical specimens for Aptima

HBV Quant compared to Abbott RealTime HBV resulted in a slope
of 1.05, an intercept of −0.14, and an R2 of 0.99.

Conclusions: The Aptima HBV Quant assay on the fully auto-
mated Panther system is a highly sensitive and specific assay with
a broad dynamic range for quantitative detection of all HBV geno-
types. The assay results are highly correlated to those from Abbott
RealTime HBV assay. The performance of the Aptima HBV Quant
assay makes it an excellent candidate for sensitive monitoring of
HBV DNA in plasma and serum specimens.

http://dx.doi.org/10.1016/j.jcv.2016.08.045
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Verification of the Argene® real time PCR kits
on the new eMAGTM extraction platform

P. Marechal 1,∗, E. Billet-Hernandez 1,
M. Bonabaud 1, F. Gelas 2, A. Derome 2,
C. Barranger 1, A. Turc 2

1 bioMérieux, 138 Rue Louis Pasteur, Parc
Technologique Delta Sud, Verniolle, France
2 bioMérieux,Centre Christophe Mérieux, 5 rue des
Berges, Grenoble, France

NucliSENS® easyMAG® (bioMérieux) is one of the extraction
platforms currently claimed in the instructions of use of ARGENE®

real time PCR assays (bioMérieux). It’s successor bioMerieux’ new
extraction platform, named eMAGTM (*), provides full automation of
sample extraction starting from primary tubes while keeping well
established NucliSENS® easyMAG® chemistry. Automation of the
extraction (primary sample tube management, automated addition
of internal control, automated addition of silica, eluate transfer)
requires adaptation of the current NucliSENS® easyMAG® extrac-
tion protocols to “eMAGTM extraction methods”.

Suitability of eMAGTM as nucleic acid extraction platform for
ARGENE® real time PCR assays will be verified in performance stud-
ies demonstrating equivalency between easyMAG® and eMAGTM.
Flexibility of the laboratory workflow will be ensured by harmo-
nization of extraction methods available to the user on eMAGTM

in order to allow processing of several sample types in the same
extraction run.

The first part of the results from verification studies performed
in order to claim eMAGTM as suitable extraction platform for
different ARGENE® real time PCR assays will be presented. In par-
ticular, a focus will be made on the Legio pneumo/Cc r-gene® assay
(ARGENE® range, bioMérieux), which will be the first CE marked
kit to claim the eMAG nucleic acid extraction.

(*) Not yet commercialized.

http://dx.doi.org/10.1016/j.jcv.2016.08.046
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External assay controls – How do you monitor
yours?

G. Prescott ∗, C. Morris, K. Doris, N. Almond

NIBSC, United Kingdom

For both serological and molecular diagnostic laboratories work
is performed within a quality system, typically ISO 15189. As a
result, laboratories are required to use and monitor an external run
control. These controls provide an independent control which is not
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restrained within a particular batch, and gives a more challenging
sensitivity than that seen with internal controls. Monitored over
time and across different assay batches, these controls provide reas-
surance that the assay is as sensitive as it can be, which ultimately
leads to accurate and consistent patient diagnosis and treatment.

Inter and intra laboratory variation can lead to erroneous results.
It is recognised that a laboratory may achieve relatively consistent
results from run to run but there can still be differences between
operators, local equipment, pipetting technique and even calibra-
tion and training. Different methods exist to gather intra laboratory
data from complex excel sheets to hand written lab note books.
However it is harder and requires laboratory collaboration to gather
inter-lab data. This too should be monitored overtime and if a devia-
tion is seen it is acted upon and investigated to maintain sensitivity
and accuracy. Similarly comparing one laboratories data against
another is insightful. With this information a laboratory can assess
why their data may differ from the consensus and investigate local
procedures to rectify such anomalies.

Many laboratories rely on EQA schemes to enable this compar-
ison, whilst an excellent way of comparing performance across a
large range of laboratories and assays, such schemes only provide
a periodic snap shot of performance.

The National Institute for Biological Standards and Control
(NIBSC) has developed a web-based Result Reporting System (RRS),
for the data monitoring of its serology and NAT quality control (QC)
reagents. Through the provision of Intra-lab charts and Inter box
plots. It allows real time intra and inter-laboratory comparison and
monitoring and by applying Westgard Rules to the data any devia-
tions from the norm are flagged, thus this software can provide an
early warning sign that a laboratories assay or equipment is failing.

Aided by a demonstration of RRS, this presentation will outline
the need for the use of external control material over solely using
internal controls and will importantly highlight the necessary mon-
itoring needed in order to ensure reproducibility and consistency
of assay results.

http://dx.doi.org/10.1016/j.jcv.2016.08.047
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CMV Run control r-gene® (ARGENE® range,
bioMérieux): A tool to ensure the reliability of
human cytomegalovirus nucleic acid
amplification technique results

P. Marechal 1,∗, M. Dube 1, M. Bertrand 1,
S. Grosz 2, F. Meynier 2, C. Barranger 1,
M. Joannes 1

1 bioMérieux, 138 rue Louis Pasteur, Parc
Technologique Delta sud, 09340 Verniolle, France
2 bioMérieux, Centre Christophe Mérieux, 5 rue des
Berges, Grenoble, France

The primary aim of any laboratory is the timely delivery of reli-
able results with a minimum of errors, maintaining confidence in
the results for all stakeholders. The use of independent quality con-
trol (IQC) provides constant and consistent monitoring of an assay
results in a systematic manner so that variation in the assay system
can be monitored over time (day-to-day test variation, lot-to-lot
performance of test kits, operator variation, etc.). An IQC material
must be robust, stable and well characterized. Its properties should
be as close as practically possible to patient specimens and should
be processed throughout the analysis in the same way as the clinical
sample.bioMérieux has developed an IQC named CMV Run Control
r-gene® (ARGENE® range)*. Its routine use enables monitoring run

to run performance for human cytomegalovirus nucleic acid ampli-
fication technique (NAT) assays for human clinical samples. CMV
Run Control r-gene® is intended for health care professional and
for in vitro use only.

This CMV Run Control r-gene® (ARGENE® range) consists in
a non-inactivated whole CMV strain (AD169) spiked in pooled
human plasma tested negative for CMV, HIV, HCV, HBV, Parvo-
virus B19, and EBV. This formulation allows to mimic naturally
occurring specimens containing CMV DNA. The CMV Run Control
r-gene® (ARGENE® range) has no assigned concentration value but
it is defined in order to be within the dynamic range of most molec-
ular assays. This control should therefore be validated for use as a
run control and the expected results determined by the end user for
their particular CMV NAT assay, extraction and instrument combi-
nation.

Performance results obtained in-house (precision and stability
studies) of CMV Run control r-gene® (ARGENE® range) established
with the CMV R-gene® kit (ARGENE® range, bioMérieux) on the
platform combination NucliSENS® easyMAG® (bioMérieux)/ABI
7500 Fast (Life TechnologiesTM) will be presented.

* Not yet commercialized.

http://dx.doi.org/10.1016/j.jcv.2016.08.048
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RNA internal control, a new tool for the rapid
development of detection tools by real time PCR
in outbreak situation. Application to the
detection of Middle East Respiratory Syndrome
human coronavirus

C. Barranger 1,∗, P. Marechal 1, M. Bertrand 1,
M. Dube 1, D. Heckel 2, M. Joannes 1

1 Molecular Diagnostics Europe, bioMérieux S.A.,
Verniolle, France
2 Molecular Diagnostics Europe, bioMérieux S.A.,
Grenoble, France

Since the emergence of Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) in 2012 in the Arabian Peninsula, many
questions remain unanswered on modes of transmission and reser-
voirs of virus. The MERS-CoV causes severe respiratory illness. The
epidemic origins are uncertain but probably linked to a zoono-
sis. The bat or the camel are discussed as reservoirs of the virus.
Globally, since September 2012, WHO has been notified of 1,714
laboratory-confirmed cases of infection with MERS-CoV, including
at least 618 related deaths (WHO report – 14 April 2016).

In such outbreak situations, especially with emerging organisms
causing severe human diseases, it is important to quickly develop
a test for the detection the virus involved.bioMérieux developed
a generic kit, RNA internal control r-gene® (bioMerieux), combin-
ing an internal control and a core kit to be used in combination
with either proprietary or commercial primers and probes. This tool
associated with specific primers and probes constitute a ready-to-
use duplex premix for the detection of targeted RNA in a sample.

On this principle, bioMérieux developed a real-time PCR assay
for the rapid detection of MERS-CoV. A set of primers and probe and
a transcript used as positive control (MERS-HCoV primers r-gene®

– RUO #20-010 and MERS-HCoV probe r-gene® – RUO #20-011,
MERS-HCoV transcript – RUO #68-010, bioMérieux) were designed
on the S gene, coding for the spike structural protein.

The internal control, added before the extraction step, allows
to check simultaneously extraction efficiency and presence of
inhibitors. Extractions were performed on NucliSENS® easyMAG®

http://dx.doi.org/10.1016/j.jcv.2016.08.047
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(bioMérieux) followed by amplification on 7500 Fast Real-Time PCR
System Dx (Applied Biosystems®).

Results of analytical sensitivity, exclusivity and inclusivity stud-
ies are presented below.

Analytical sensitivity was determined on the whole system
using in vitro transcript spiked in respiratory samples. This study
showed a 95% limit of detection at 2.89 log10 cp/mL of sample [IC
95%: 2.65–3.29] i.e. 780 cp/mL of sample [IC 95%: 450–1950].

Exclusivity was confirmed with the major human respiratory
viruses including other human coronaviruses. No cross-reaction
was observed. The QCMD Panel MERS-CoV 2015 was tested
and results are as expected, Core and educational samples were
detected. Among the 19 other commercial kits, all but one gave
also the correct identification. The bioMerieux’s solution targeting
S gene gave equivalent results than the kits targeting upE or N gene.

The combination of RNA internal control r-gene® ready-to-use
premix with the MERS-CoV primers r-gene®, MERS-CoV probe r-
gene® and MERS-CoV transcript r-gene® (research use Only) is a
good candidate solution for the detection of MERS-CoV virus and
demonstrate the interest and reliability of the RNA internal control
for the rapid development of detection tool, in outbreak situation.

http://dx.doi.org/10.1016/j.jcv.2016.08.049
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Multicentre evaluation of the variability of
adenovirus quantification by PCR

Jacqueline F. Fryer 1,∗, Jason G. Hockley 2,
Clare L. Morris 1

1 Division of Virology, NIBSC, UK
2 Biostatistics, NIBSC, UK

Background: Viral load measurements using nucleic acid
amplification techniques (NAT) are critical for the diagnosis and
management of human adenovirus (HAdV) infections. A variety of
laboratory-developed tests (LDT) and commercial assays are used.
The aim of this study was to evaluate variability in the quantifi-
cation of HAdV by NAT, and the effectiveness of candidate HAdV
reference materials to harmonise viral load measurements.

Methods: HAdV positive patient samples, including; whole
blood, plasma, serum, urine, stool, eye swab, nasal lavage and
sputum, were sourced from clinical laboratories and typed by
sequencing. Virus stocks representing the 9 HAdV types identified
in the clinical samples (Types 1, 2, 4, 5, 7, 14, 31, 40, 41), were grown
in Hep2C cells. The HAdV DNA concentration in the clinical and cul-
tured virus samples was determined at NIBSC using a commercial
and LDT.

Study samples comprised cultured virus representing 9 HAdV
types in 10 mM Tris–HCl (pH7.4) containing 0.5% human serum
albumin (TCS1-9), clinical samples diluted in HAdV-negative sam-
ple matrix, and a dilution series of cultured virus prepared in
HAdV-negative sample matrix (TCS-matrix samples, these repre-
sented the same HAdV type and matrix as the clinical samples).
Twelve laboratories from 6 European countries took part in the
study. Each laboratory tested TCS1-9, and the clinical and TCS-
matrix samples relevant to their quantitative HAdV NAT assay.

Results: In total, 16 datasets were received. The SD of the over-
all laboratory mean HAdV concentrations for TCS1-9 ranged from
0.40 to 1.03 Log10 copies/mL. The SDs were highest for Types 7,
31 and 41. The SD of the overall laboratory means for clinical
samples (representing the same HAdV types) ranged from 0.33
to 1.09 Log10 copies/mL. For all TCS and clinical samples inter-

laboratory variation in HAdV quantification was higher than the
intra-laboratory variation.

The effectiveness of candidate HAdV reference materials to har-
monise viral load measurements by NAT was evaluated by ‘relative
potency’. For all clinical samples, apart from one of the stool sam-
ples, the SD of the overall laboratory mean was reduced when the
results were expressed relative to the corresponding TCS-matrix
sample. The effect of diluting the cultured virus in different sam-
ple matrices was determined by plotting the individual laboratory
results for the TCS-matrix dilution series. The mean slope for each
TCS-matrix sample ranged from 0.76 to 1.19.

Conclusions: The results suggest that there is variability in
the quantification of different HAdV types by pan-HAdV NAT, but
this would reduce through standardisation to a common reference
material. A proposal to develop the 1st WHO International Standard
for HAdV for NAT has been endorsed. The results of this study will
be used to determine the most appropriate source material and
formulation for the candidate standard. The availability of a WHO
International Standard for HAdV for NAT will help to standardise
these assays and enable comparison of measurements within and
between different laboratories, thereby improving patient manage-
ment.

http://dx.doi.org/10.1016/j.jcv.2016.08.050
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Evaluation of two algorithms for diagnosis of
Epstein-Barr virus infection
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Patologia Clínica, Centro Hospitalar de Lisboa
Ocidental, Portugal

Introduction: Epstein-Barr virus (EBV) serology is mainly used
to identify primary infections. Two algorithms have been proposed
for diagnostic approach: the anti-VCA approach, in which the study
continues if at least one of the markers, IgG or IgM, is reactive; and
the anti-EBNA approach, in which the study continues only if the
anti-EBNA-1 marker is negative. In our hospital we have used the
full panel until now.

Since the EBV seroprevalence rate is as high as 95% amongst
adults and the majority is reactive to anti-VCA IgG and anti-EBNA-1
antibodies, it is expected that the anti-VCA approach would trigger
more sequels than the anti-EBNA approach, with more costs.

Objective: To evaluate if the use of the anti-EBNA and anti-VCA
approaches prevent the identification of important clinical situa-
tions.

Material and methods: We have retrospectively applied both
screening algorithms to all EBV serology results done in our hospital
between January 2013 and December 2015 (n = 3090). Diagnoses
obtained with both algorithms were compared with those obtained
with the full panel. We have analysed the distribution of serological
patterns and the clinical relevance of those patterns that would be
lost with the algorithms’ implementation.

Results: The anti-VCA approach would prevent the use of anti-
EBNA-1 test in 3.9% of all cases. The anti-EBNA approach would
prevent the use of anti-VCA IgG and IgM tests in 95.7% of all cases.

Regarding the anti-VCA approach, when we have an isolated
anti-EBNA-1 pattern (suggesting a past infection), it would be clas-
sified as negative (2.94% of all cases). It will not be a problem in
the investigation of a primary infection but it may be relevant in
the study of diseases that we know can be associated with EBV
infection (autoimmune diseases, post-transplantation lymphopro-
liferative disease, transplant rejection, lymphomas in the context
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of inflammatory bowel disease, multiple sclerosis) or in screening
for latent infection in pre-transplant patients. Our hospital has a
large population of transplant patients and it seems that the sav-
ings resulting from only 3.9% of the anti-EBNA-1 tests do not justify
the loss of information.

With the anti-EBNA approach, reactivity both to EBNA-1 and
VCA IgM (4.43% of all cases) would be classified as past infection
but, in a few patients, it could in fact be a reactivation pattern.
Reactivation is of no clinical relevance in immunocompetent sub-
jects but can cause serious complications in immunocompromised
patients. In our population, immunocompromised patients (mainly
infected with HIV and transplant patients) account for 13.6% of the
total ammount. Therefore the use of anti-EBNA algorithm in gen-
eral and the use of the full panel in immunocompromised patients
would allow reducing by 82.1% the number of anti-VCA IgM and
IgG tests.

Conclusion: The use of the anti-EBNA antibodies approach
is acceptable with regard to primary infection diagnosis. Full
panel must be used with immunocompromised patients, when
reactivation is suspected. This strategy will reduce by 82.1% the
number of IgM anti-VCA IgG tests without relevant clinical costs.

http://dx.doi.org/10.1016/j.jcv.2016.08.051
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Evaluation of the Veris MDxTM system for
quantification of Hepatitis B DNA and Hepatitis
C and HIV-1 RNA in a medium sized University
Hospital

Kerstin Malm ∗, Sören Andersson,
Martin Sundqvist
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Introduction: In the diagnosis and treatment of Hepatitis B
(HBV), Hepatitis C (HCV) and HIV, it is crucial to detect and quantify
viral nucleic acid. Patients on therapy are monitored continuously
to out-rule relapses or reinfections (HCV) while for patients with
HIV these tests are important to early on detect potential break-
throughs due to resistance development. Quantification methods
are today more standardized and fast but still with no opportunity
to analyze the samples with full random access. Recently the VERIS
MDxTM platform from Beckman Coulter with this possibility was
launched.

Objectives: To evaluate a new, random access laboratory instru-
ment for the simultaneous detection and quantification of HBV,
HCV and HIV-1.

Methods: WHO standards for HBV-DNA, HCV-RNA and HIV-1-
RNA provided from the National Institute for Biological Standards
and Control (NIBSC) were diluted down to the designated low-
est level of detection and analyzed in triplicates on the Veris
MDxTM (Beckman Coulter Inc. 250 S. Kraemer Blvd. Brea, CA U.S.A.)
instrument. Plasma samples from routine laboratory testing were
analyzed and compared to the routine methods used at our hospi-
tal or the referral hospital, for HBV; COBAS® AmpliPrep/COBAS®

TaqMan® HBV Test, v2.0 (Roche Molecular Diagnostics, 4300
Hacienda Drive, Pleasanton, CA, USA) (Karolinska University Hos-
pital Huddinge), for HCV; COBAS® TaqMan® HCV Test v2.0 for use
with the High Pure System (Roche) (Örebro) and for HIV; Aptima
HIV-1 Quant Dx Assay (Hologic Inc. 250 Campus Drive Marlbor-
ough, MA, USA) (Örebro). 55 samples for HBV, 120 samples for HCV
and 60 samples for HIV have been analyzed so far. The absolute

majority of samples for HCV and HIV analysis were from patients on
treatment. All viral load data were analyzed as log10-transformed
values.

Results: The Veris MDxTM showed good compatibility to the
designated quantities of the WHO standards (except for HIV-1
where a slight over-quantification could be observed for dilutions
in the higher range, i.e. >1000 copies/mL). The limits of detection
assigned by the manufacturer could be confirmed. In clinical sam-
ples the Veris MDxTM showed similar results to the comparators
with a correlation for quantifiable samples of 0.94 (HBV), 0.98 (HCV)
and 0.98 (HIV). The Veris MDxTM showed a slightly higher sensi-
tivity though as DNA/RNA was detected in 4 samples for HBV, 8
for HCV and 7 for HIV when the comparator method did not. The
opposite was seen in 0, 0 and 6 samples respectively.

Conclusion: The Veris MDxTM for quantitative analysis of HBV,
HCV and HIV nucleic acids showed good correlation to the compara-
tor methods used in this study with a tendency of higher sensitivity
for the detection of HBV and HCV. The Instrument provides an
easy, fast and flexible method for quantification of RNA and DNA in
plasma samples.

http://dx.doi.org/10.1016/j.jcv.2016.08.052
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Comparison of standardised and
non-standardised serology assays for clinical
virology diseases

David Padley ∗, Francis Phimister, Josh Duran,
Rob Anderson, Neil Almond
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Standards & Control, South Mimms, Herts EN6 3QG,
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Serological assays are the bed rock of clinical virological diseases
as they are relatively inexpensive, quick and lend themselves to
automation. However standardisation of these diagnostic assays is
incomplete as there are relatively few International Standards for
clinical virology targets. Whilst we await their development how
standardisation can be improved?

The Quality Control Reagents Unit (QCRU), now based at NIBSC
has been producing quality control reagents for use in clinical virol-
ogy testing for nearly 20 years. These QC reagents assure the quality
of assays by acting as an external run control, by establishing a mean
value for an assay with the reagent and then attaining this value
for every assay within 2-3 standard deviations (SD) of the mean.
QCRU test every batch of reagent on multiple kits and platforms,
to ensure its suitability. These data allow the unit to compare the
performance of a common reagent on multiple platforms. We have
analysed data from three types of reagent. One where an IS exists
already and 2 where development is awaited.

Analysis of data using the QCRU Rubella reagents indicate that
there can be up to 2 fold variation in the reported amount of anti-
Rubella antibody in the same sample. Interestingly there appeared
to be less variability (<60%) closer to the cut-off of the assays
than at higher concentrations. A similar variability in reporting
was observed using the anti-HCV reagent on 3 different platforms
where results were provided as OD/CO. The greatest variability in
results reporting was observed in the reporting of anti-Mumps anti-
bodies, where different assay platforms use different units and the
figures varied between 1.2 S/CO on one platform to 728.6 EU/ml
from another.

Effective comparison between antibody data generated for the
same analyte on different diagnostic platforms is essential if clini-
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cal practice by different groups is to be compared and best practice
identified. A programme of standardisation of antibody measure-
ment is needed for a wider range of viruses.

http://dx.doi.org/10.1016/j.jcv.2016.08.053
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External in-run controls for gastro-intestinal,
respiratory infections and Zika virus that will
improve assay standardisation

Sarah L. Kempster ∗, Cristina Santirso-Margaretto,
Kathryn Doris, Neil Almond, Rob Anderson

NIBSC, United Kingdom

Nucleic acid amplification is commonly used for rapid pathogen
identification for disease diagnosis and has traditionally identified
a single pathogen in a single sample. The recent development of
syndromic panels that can identify multiple viruses, bacteria and
parasites in a single sample has resulted in increased efficiency
and also time and cost savings to the diagnostic laboratory. Whilst
considerable effort is taken to validate these assays, effective stan-
dardisation is seldom undertaken that would assure the quality of
data as it is generated over time and between different laboratories.

Commercially available and in house qPCR assays vary both
within and between laboratories in their content and sensitivity
due to varying extraction platforms, qPCR design, qPCR reagents
and users. Many positive controls currently in use consist of purified
plasmid DNA. This has its limitations as the construct or the prepa-
ration differs between laboratories and furthermore these plasmids
do not mimic a clinical sample that has undergone extraction.

At NIBSC we have developed a multiplex in run control that
contains a total of 20 viruses, bacteria and parasites to facili-
tate standardisation of assays for gastro-intestinal infections and
a second targeting respiratory pathogens containing 15 target
organisms and viruses. The pathogens were selected following
consultation with multiple laboratories. The pathogens are mixed
and freeze dried in a universal buffer that can be reconstituted
in a matrix compatible with the end users requirements and
extracted alongside the clinical samples allowing for standard-
isation of the extraction procedure as well as the qPCR. Greater
nucleic acid stability was obtained by heating bacteria at 99 ◦C
for 1 h when compared to ethanol treatment. The freeze drying
excipient concentrations (mannitol and trehalose) were also opti-
mised to maintain cake structure, pathogen stability and ensure
commutability.

As part of NIBSC’s response to the Zika virus outbreak in South
America, we have developed a Zika virus reference in plasma that
is being calibrated against the candidate International Standard
and external in-run controls that can be reconstituted in a suitable
matrix and run alongside clinical samples. These materials support
monitoring of intra-laboratory variation on a daily basis and also
allow standardisation of laboratory measurements of virus load.

The availability of these new external in-run controls will con-
tribute to effective standardisation of diagnostic assays and reduce
both intra- and inter laboratory variability of reported results.

http://dx.doi.org/10.1016/j.jcv.2016.08.054
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CXCL13 in patients with facial palsy caused by
varicella zoster virus and Borrelia burgdorferi:
A comparative study
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In an effort to improve diagnostics in central nervous system
(CNS) infections, the chemokine CXCL13 has emerged as a possible
diagnostic marker of Lyme neuroborreliosis (LNB). When measured
in the cerebrospinal fluid (CSF), CXCL13 has shown to be signifi-
cantly higher in patients with LNB compared to several other CNS
infections, with the exception of cryptococcosis and neurosyphilis.
Several such studies have used receiver operating characteristic
(ROC) analyses, yielding a variety of suggested cut-off levels for CSF
CXCL13, ranging from 61 pg/mL to 1224 pg/mL. However, patients
included in previous studies presented with a variety of clinical
syndromes, which raises questions on comparability. Additionally,
there is no accepted reference method for CXCL13, so there may
also be method-related explanations for the varying cut-offs. Facial
palsy is a common manifestation of LNB, but can also be caused by
varicella zoster virus (VZV) reactivation, traditionally named Ram-
say Hunt syndrome (RHS). Improved diagnostics, such as VZV PCR
of patient CSF, allows patients with VZV facial palsy a definite diag-
nose regardless of the presence of blisters associated with classical
RHS. A comparison of CXCL13 in such similar patient groups has so
far not been done.

28 patients with VZV facial palsy, diagnosed by detection of
VZV DNA in CSF by PCR, were retrospectively identified. A total
of 21 patients with facial palsy caused by LNB were included from
two patient cohorts previously included in unrelated prospective
studies on LNB. The median number of days between debut of
facial palsy and CSF sampling was 2 (range (−)9 to 10) for VZV
patients and 4 (range 1–35) for LNB patients. A control group
with 52 patients without CNS infection was included. CXCL13 was
measured in stored CSF samples by ELISA (R&D Systems), with a
detection limit of 7.8 pg/mL.

Median CSF concentrations of CXCL13 for facial palsy caused
by LNB were 1808 pg/mL (range 15–36,924), for VZV facial palsy
9 pg/mL (range <7.8 to 437); all control samples but one were
below the detection limit. The differences in CXCL13 concentra-
tions between patients with LNB facial palsy and VZV facial palsy
were highly significant (p < 0.0001). ROC analysis-derived cut-off
level of 34.5 pg/mL yielded a sensitivity of 82.6% and a specificity
of 82.1%.

In this first comparative study on CXCL13 in patients with facial
palsy caused by LNB and VZV, we can confirm significantly higher
concentrations of CXCL13 in CSF of patients with LNB compared to
patients with VZV. However, the previously proposed cut-off lev-
els for CXCL13 would lead to unacceptably low sensitivity in our
material. A cut-off at 61 pg/mL corresponds to a sensitivity of 73.9%,
dropping to as low as 56% with the proposed cut-off at 1224 pg/mL.
Although more than half of the patients with VZV facial palsy had
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increased levels of CXCL13, the main finding of low sensitivity for
diagnosing LNB using previously proposed cut-offs, is caused by the
relatively low increase of CXCL13 in the LNB patients in this mate-
rial. However, if only including patients where sampling was done
in the first week after onset of facial palsy, the sensitivity increases
to 92.9% at 61 pg/mL and 64.3% at 1224 pg/mL respectively. If CSF
CXCL13 is to be used in the clinical setting, further studies on CNS
infections with similar clinical presentations are needed, as the dif-
ficulties presented here requires a thorough understanding of the
limitations of the analysis.

http://dx.doi.org/10.1016/j.jcv.2016.08.055
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Evaluation of HPV16-specific central memory T
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with head–neck cancer
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Background: Growing evidences support the etiologic role of
HPV16 in the onset of Oropharyngeal Head and Neck Cancer (OSCC).
However HPV-related OSCC show better prognosis compared to
HPV-unrelated OSCC. Recently, prophylactic vaccine has been rec-
ommended for preventing high-risk anogenital HPV infections.
HPV L1 antibodies are generally weak or absent after natural infec-
tion, while high concentrations of anti-L1 antibodies are detectable
about one month after the three-dose of prophylactic vaccine. It has
been established that cell-mediated immune response is crucial in
the control of HPV infection and correlated diseases. The princi-
pal aim of our study was to evaluate and characterize the memory
HPV16-specific T-cell response in patients with OSCC.

Material and methods: PBMC from twenty-five patients with
OSCC (8 females and 17 males, median age 60 years, range 40–85)
were tested. Ten of 25 (40%) had biopsy-proven HPV16-related
OSCC, while the remaining 15 (60%) had HPV-unrelated head–neck
cancer. Additionally, long-term HPV16-specific T-cell memory was
evaluated in healthy controls. Among 33 healthy subjects, six
(18.2%) were males and 27 (81.8%) females (median age 24, range
21–26). Seven out of 33 (21.2%) subjects were vaccinated for high
risk HPV types about 5–10 years earlier. HPV16-specific antibod-
ies were quantified by neutralization assay and a cultured ELISPOT
assay was developed to evaluate HPV16-specific central memory
T-cell response. In detail, peripheral blood mononuclear cells were
opportunely stimulated for 10 days in culture and restimulated for
24 h in ELISPOT plates. Pools of peptides (15 aa length with an 11
amino acid overlap) including full-length L1, E6 and E7 proteins

were used as stimuli. S. aureus enterotoxin B (SEB) was used as
positive control.

Results: A statistic difference was observed between E6-
specific T-cell response in HPV16-related OSCC (median 462.0 IQR
86.0–1733.0 net spots/million PBMC* PI) and patients without
HPV16-related OSCC (median 4.0 IQR 0.0–29.0 net spots/million
PBMC* PI) p = 0.0067. A trend of significativity was observed with L1
(median 280.0 IQR 12–985 vs 1428 IQR 202–3533 net spots/million
PBMC* PI; p = 0.0631) and E7-specific peptide pool (median 5.0
IQR 0.0–87.0 vs 60.0 IQR 28.0–607.0 net spots/million PBMC* PI;
p = 0.0951) between the two groups of subjects. Among healthy
subjects, the median antigen-specific T-cell response was signifi-
cantly higher in HPV16 seropositive subjects for all antigen tested
(respectively p = 0.0124; p = 0.0039; p = 0.0179) suggesting the per-
sistence of an expandable long-term T-cell memory to HPV16 in
healthy subjects.

Conclusion: In conclusion, we observed an increased IFN-� pro-
ducing T cells after long period stimulation with HPV16-specific
antigens in patients with HPV16 related head neck cancer. The role
of memory cellular response in progression and severity of cancer
has to be clarify.

http://dx.doi.org/10.1016/j.jcv.2016.08.056
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Introduction: The incidence of Tick-borne encephalitis (TBE)
is increasing with 150–300 cases reported in Sweden annually.
The clinical picture can be hard to differentiate from other causes
of encephalitis and a rapid reliable diagnosis is therefore impor-
tant. The laboratory diagnosis of TBE relies on ELISA-based testing
to determine specific anti-TBE IgM and IgG in serum and in
CSF. The aim of this study was to evaluate the ReaScan TBE
IgM rapid test (Reagena, Toivala, Finland), a qualitative immune-
chromatographic lateral flow assay for the rapid detection of TBE
IgM in serum and CSF.

Materials and methods: The material consisted of two blinded
panels of serum and CSF. (1) 16 serum samples previously analyzed
for TBE IgM and IgG using ELISA (Euroimmun) at the department of
Clinical Microbiology Kronoberg County. Six of these were positive
for TBE IgM, three of which had a matching CSF sample. (2) Seven
(7) serum samples (6 with matching CSF samples) from patients
diagnosed with TBE in Örebro County during 2015 based on IgM
positivity (Immunozym) performed at the Dept of Clinical Virology,
Karolinska University Hospital. All samples were analyzed using
the ReaScan TBE IgM rapid test according to the manufacturer’s
instructions.

Results: The results obtained using ReaScan were in full con-
cordance with the Euroimmun IgM assay for all 16 serum-samples
from Kronoberg County. Of the 7 serum samples from Örebro 5
were positive for IgM with both ReaScan and Euroimmun with the
remaining 2 samples being classified as Equivocal with Reascan
and negative with Euroimmun. Of the 9 CSF samples tested, 2 were
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positive, 2 equivocal and 5 negative. The two CSF-samples with
equivocal result and three of the negative CSF samples had cor-
responding serum samples that were positive for TBE IgM using
Reascan.

Conclusions: According to this small evaluation the ReaS-
can IgM rapid test seems to have a comparable performance
to two commercially available ELISA assays (Euroimmun and
Immunozym) for the detection of TBE IgM in serum. The two sam-
ples with equivocal Reascan-result originated from one patient on
immunosuppression and one who acquired TBE despite vaccina-
tion. As others have shown the additive value of testing for IgM in
CSF might be limited as only two out of nine samples here tested
were positive. The Reascan TBE IgM assay seems as a valid diag-
nostic option for a rapid diagnosis of TBE. Additional ELISA with
analysis of both IgM and IgG as well as molecular detection of TBE
might be performed as confirmatory tests.

http://dx.doi.org/10.1016/j.jcv.2016.08.057
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Comparison of in-house TaqMan assay versus
the Luminex Multicode technology on the ARIES
platform for detection of Influenza A/B and RSV
A/B
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Influenza and respiratory syncytial virus (RSV) infections are
reported to cause 80–90% of viral lower respiratory tract infections
being responsible for significant morbidity and mortality world-
wide. It is estimated that RSV affects virtually all children by their
2nd birthday, and is the most important cause of infant lower
respiratory tract infections, causing an estimated 70% of paedi-
atric hospitalisations due to bronchiolitis. Patients with underlying
health conditions are at particular risk of complicated infection
with both Influenza and RSV,with the elderly and those immuno-
suppressed due to cancer therapies such as haematopoietic stem
cell transplant (HSCT) at particular risk.

Influenza diagnosis based on clinical findings and suspicion
alone has been shown to be lacking in sensitivity and specificity.
Clinical differentiation between RSV and Influenza infections can be
challenging due to their similar clinical presentations and as such
diagnosis of infections is largely laboratory based, with timely and
accurate diagnosis a cornerstone of patient management and infec-
tion control. Molecular methods have superseded conventional cell
culture however their batched nature makes them inefficient for
urgent testing. TaqMan PCR, though sensitive and specific, is batch
tested, with time to result exceeding 3 h for urgent specimens.

The goal of this study was to evaluate the performance of the
Research Use Only (RUO) Influenza and RSV assay made available by
Luminex, alongside a novel, multicode based laboratory developed
test (LDT) for Influenza A/B and RSV. The LDT assay adapted the
routinely used TaqMan primers for use on the ARIES through mod-
ification to include IsoC at the 5′ end of the forward primer. Both
the RUO and LDT methods were compared to the routinely used
TaqMan PCR assay. This study also aimed to determine whether
the ARIES platform and assay technology is a suitable diagnos-
tic tool for Influenza and RSV detection in patient groups where
urgent results with a highly sensitive and specific methodology are
required. This is the first study to describe development of an LDT
assay for Influenza/RSV on the ARIES platform.

Between January and March 2016, 219 prospective and retro-
spective mixed respiratory specimens were tested by TaqMan PCR
and LDT assay, with 114 of these also tested with the RUO method.
The RUO and LDT assays proved to be as sensitive and specific as
TaqMan PCR, with much decreased operator time and time to result.
The LDT assay was also able to differentiate between RSV A and RSV
B. The ARIES instrument provided a simple method by which urgent
specimens could be tested, with potential to allow testing 24 h per
day by suitably trained staff.

http://dx.doi.org/10.1016/j.jcv.2016.08.058
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Antibody detection and qPCR assay for an
accurate diagnosis of parvovirus B19 infection
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B19V is a virus capable of infections presenting with differ-
ent courses depending on the interplay with host factors and
the efficacy of the immune system response. An accurate lab-
oratory diagnosis of B19V infection can take advantage of a
multi-parametric approach, combining as far as possible the
immunological detection of virus-specific antibodies to the molec-
ular detection of viral components, mainly viral DNA

In the period September 2014–December 2015, a total of 3128
serum samples were analysed for the detection of B19V specific
antibodies by a VLP-based CLIA assay (DiaSorin, Italy). Of these,
293 were also investigated by qPCR for the detection of B19V DNA
and determination of the viral load (Bonvicini, 2013).

Results for antibody detection indicated, when considering a
cut-off value (COV) of 1.0, 57.8% of samples positive for IgG and
11.4% for IgM (7.6% double positive); when considering a COV of 3.0,
51.7% of samples positive for IgG and 4.2% for IgM (3.1% double pos-
itive). qPCR detection of B19V DNA was employed to discriminate
active infection and disease condition in a ROC analysis for IgM val-
ues. At IgM COV = 1.0, sensitivity was 0.67 and specificity 0.88, while
at IgM COV = 3.0, sensitivity was 0.54 and specificity was 0.98. The
low sensitivity values could be attributed to the presence of about
16–17% of PCR positive samples in the IgG positive/IgM negative
sample set, indicative of persistent infections. On the other hand,
the observed change in specificity in dependence of the COV was
due to a more accurate discrimination of the PCR positive samples
within the IgM positive sample set, from 17 to 80%.

The immunological approach to the diagnosis of B19V infection
is regularly followed as a first level investigation. However, due
to the characteristics of B19V infectious course and the observed
difficulty in obtaining an optimal cut-off level for IgM reactivity,
there remains a strong indication for molecular testing aimed to
the confirmation of suspected active infections, the discrimination
of persistent infections, and the follow-up of the course of docu-
mented infections.
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Comparative evaluation of the Aptima HSV 1&2
assay and a lab developed real-time PCR test for
detection of HSV-1 and HSV-2 viruses

A. Jassem 1,∗, M. Krajden 1, D. Getman 2,
P. Hovey 2, C. Hentzen 2, N. Barakat 2, A. Jiang 2

1 British Columbia Centre for Disease Control Public
Health Laboratory, Vancouver, BC, Canada
2 Hologic Inc., San Diego, CA USA

Introduction: Herpes simplex virus 1 and 2 (HSV-1/HSV-2)
cause significant morbidity in humans. Accurate diagnosis of HSV
infections is important for treatment as well as counselling to
reduce transmission. The Aptima Herpes Simplex Virus 1&2 Assay
(AHSV, Hologic, Inc.) is an in vitro real-time nucleic acid amplifi-
cation test (NAAT) for the qualitative detection and differentiation
of UL42 mRNA from HSV-1 and HSV-2 on the automated Panther
System. This study evaluated the clinical performance characteris-
tics of AHSV in comparison to a lab developed real-time PCR test
(LDT) targeting glycoproteins genes D and G for HSV-1 and HSV-2,
respectively.

Materials and methods: Swab specimens (n = 1249) in viral
transport medium from ocular, genital, skin and mouth lesions
were submitted to the British Columbia Centre for Disease Control
Public Health Laboratory for testing with the lab developed, plate-
based real-time PCR test for HSV-1, HSV-2, and VZV DNA. Remnant
samples were tested with the AHSV assay. Samples with discordant
results were tested with a validated DNA PCR sequencing assay
specific for HSV-1 and 2.

Results: A consensus result was established with both AHSV
and the LDT real-time PCR assay. A total of 221 positives (17.5%;
103 HSV-1 and 118 HSV-2) were identified. For all specimens, AHSV
and LDT positive agreement for HSV-1 was 82.4% and for HSV-2 was
94.4%, while negative agreement was 99.8% for HSV-1 and 99.7%
for HSV-2. The kappa value for HSV-1 was 0.885 and for HSV-2 was
0.955. In 555 anogenital samples, positive agreement for HSV-1
was 89.4% and for HSV-2 was 94.1%, and negative agreement was
99.8% for HSV-1 and 99.6% for HSV-2. The kappa value for HSV-1
was 0.927 and for HSV-2 was 0.958. Most of the discordant results
(29/34, 85%) were positive results obtained only by the LDT. For
these, the average cycle threshold (Ct) values were 30.6 for HSV-1
and 30.7 for HSV-2, while positive samples that were in agreement
had average Ct values of 20.5 for HSV-1 and 22.4 for HSV-2 (P < 0.001
for both targets). For samples with Ct values <30, sequencing anal-
ysis confirmed 9/11 (82%) discordant results as true positive, while
for samples with Ct values >30, sequencing analysis confirmed 6/23
(26%) discordant positive results. Of the LDT positive, AHSV nega-
tive samples, 21/29 (72%) were directly adjacent to HSV positive
samples with low HSV Ct values.

Conclusions: Overall, detection of HSV-1 and -2 viral mRNAs in
clinical specimens using the Aptima HSV 1&2 assay showed good
agreement with amplified molecular tests for HSV genomic DNA.
Although the AHSV failed to detect several low positive samples
identified by the LDT, some of those positives may be the result of
cross contamination. The LDT used a plate-based PCR assay which
can be prone to sample cross contamination. The Aptima HSV 1&2
assay is a single tube assay with very low risk of sample cross
contamination that is a good alternative to LDT.

http://dx.doi.org/10.1016/j.jcv.2016.08.060
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Plasma and serum are suitable specimen types
for quantitation of HCV RNA using real-time
transcription mediated amplification or PCR

S. Hau 1,∗, A.M. Geretti 2, M. Hopkins 1

1 Liverpool Clinical Laboratories, United Kingdom
2 University of Liverpool, United Kingdom

Aims: Hepatitis C virus (HCV) RNA assays form an integral part
of patient management, from confirmation of antibody results at
diagnosis through to monitoring treatment efficacy. This dual pur-
pose often means both serum and plasma samples are tested by
diagnostic laboratories. The aim of this study was to evaluate per-
formance of the new Aptima HCV Quant DX Assay (Aptima) in
comparison to the Roche COBAS Ampliprep/COBAS Taqman HCV
test v2.0 (CAP/CTM) using both serum and plasma sample matrices.

Method: A total of 319 surplus clinical samples were tested:
141 plasma (27 negative), 178 serum (40 negative) in parallel with
Aptima and CAP/CTM assays in accordance with manufacturers’
guidelines. The sample set included paired serum and plasma sam-
ples collected at the same time point from 20 patients. All samples
were obtained from 225 patients received as part of routine care
between July 2011 and March 2016.

Paired plasma and serum from three patients infected with HCV
genotypes 1a, 3a and 4d were also used to assess assay precision.
Aliquots of the plasma and serum were tested in replicates (n = 7)
over a period of 3 days.

Three standard panels were also used: Qnostic performance
panel for concordance of results; Acrometrix HCV RNA standard
panel tested in triplicate to assess linearity in serum and plasma;
SeraCare HCV RNA genotype performance panel was used to assess
quantitation across genotypes in serum and plasma.

Results: Aptima and CAP/CTM showed excellent accuracy and
linear correlation with expected results across the Acrometrix HCV
RNA panel range (1.5–6.3 log10 IU/ml) in serum and plasma sam-
ples. In terms of precision at a nominal value of 1000 IU/ml, Aptima
showed coefficients of variation up to 3.5% and 4.5% log10 IU/ml in
plasma and serum respectively. Corresponding values for CAP/CTM
were 2.1% and 2.2%. CAP/CTM reported significantly higher quan-
tification in serum replicates but this effect was not observed
in the paired plasma and serum samples of 20 patients. Within
the tested clinical sample set the prevalence of genotypes 1, 2,
3 and 4 were as follows: 35%; 1%; 35%; 3% respectively and 26%
were unknown. Aptima gave good quantitation across all geno-
types tested, although results were generally lower than CAP/CTM
in the SeraCare and Qnostics panels and closer to the Abbott
Real-Time HCV results reported by SeraCare. Analysis of clini-
cal samples showed excellent correlation (95.0%, Kappa = 0.852)
between the two assays for detection of HCV RNA, and 87.5%
agreement for quantitation at 15 IU/ml. Regression and Bland-
Altman analysis showed a proportional bias: Aptima quantified
lower than CAP/CTM closer to the lower limit of quantitation,
whilst the converse was observed towards the upper limit of
quantitation. The effect was similar in plasma (mean differ-
ence 0.07 log10 IU/ml, R2 = 0.9665) and serum (mean difference
0.08 log10 IU/ml, R2 = 0.9774).

Conclusion: CAP/CTM and the new Aptima HCV assay show
excellent analytical performance in both serum and plasma. Both
tests are highly accurate with equivalent sensitivity. Comparative
quantitation between the two assays deviated most when close
to the assay limits of quantitation. Overall, this evaluation demon-
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strates the Aptima HCV Quant DX Assay is suitable for use across all
genotypes with serum or plasma in clinical laboratory algorithms.

http://dx.doi.org/10.1016/j.jcv.2016.08.061
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The modular approach to respiratory
syndromic testing with the fully-automated
novel Panther Fusion System

M. Jost ∗, A. Shah, P. Douglas, C. Hentzen,
T. Nugent, D. Kolk

Hologic Inc., San Diego, CA USA

Background: Respiratory viral infections remain a leading cause
of infectious diseases worldwide. Because most respiratory viruses
present with similar symptoms, molecular diagnostic tools are
required for rapid and accurate diagnosis to ensure appropriate
patient management. Current diagnostic techniques include insen-
sitive rapid tests, costly mega-panels, or complicated work-flow
involving multiple assays. Furthermore, current methods are only
approved for the diagnosis of upper respiratory tract (URT) infec-
tions but not lower respiratory tract (LRT) infections. Misdiagnosis
of LRT infections of viral origin has led to overtreatment with antibi-
otics and increased levels of multi-drug resistance.

The Panther Fusion System and respiratory panels (IVD assays
in development) address the clinical need for a flexible, modu-
lar approach to syndromic testing. The Panther Fusion Respiratory
panels are qualitative multiplex RT-PCR assays which detect and
differentiate multiple targets utilizing assay specific reaction mix-
tures. Panther Fusion offers random access capability, minimum
sample handling, and short sample in-to-first result processing to
identify Influenza A and B (Flu A/B), Respiratory Syncytial Virus
(RSV), Parainfluenza virus 1, 2, 3, 4 (Paraflu), Adenovirus (AdV),
human Metapneumovirus (hMPV), and Rhinovirus (RV). The three
respiratory panels can be run from a single nasopharyngeal swab
(NP) or LRT specimen (bronchoalveolar lavages, BAL; bronchial
washes, BW). This study describes preliminary performance of
the Panther Fusion Respiratory panels for analytical sensitivity,
inclusivity, cross-reactivity, reliability in co-infection, and clinical
performance.

Methods: The analytical sensitivity panel was generated by
spiking viral transport medium (VTM) with various viral isolates for
each target at known TCID50 concentrations. The specificity panel
was generated by spiking potential cross-reacting microorganisms
into VTM at clinically relevant concentrations. For competitive
interference in co-infections, viral isolates were spiked at low
(0.5 log > LoD) and high (3 log > LoD) concentrations in simulated
clinical matrix (SCM). Clinical performance of each viral target was
compared to various on-market assays.

Results: The analytical sensitivity of the Panther Fusion assays
was 10−2–102 TCID50 depending on strain or serotype tested.
LoDs for all three specimen types were within 0.5 log for all
strains tested. No cross-reactivity between other common viruses
or micro-organisms was observed. Percent agreement in repro-
ducibility studies for all intended targets was 100%. Time-to-first
result was less than 2.5 h. Concordance of clinical performance to
on-market assays was high with positive and negative agreements
of 93.5–100% and 96.0–100%, respectively, for all intended targets
in all three assays.

Conclusions: Based on preliminary sensitivity, specificity, and
clinical comparison studies, the Panther Fusion System and Panther
Fusion Respiratory Panels (A/B/RSV, Paraflu, AdV/hMPV/RV) offer
an unmatched combination of flexibility, throughput, and automa-

tion for respiratory viral testing in both upper and lower respiratory
tract specimens.

http://dx.doi.org/10.1016/j.jcv.2016.08.062
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Performance evaluation between Seegene
Anyplex II RV16 Version 1.1 and Biofire
FilmArray Respiratory Panel Version 1.7 for the
detection of respiratory viruses

Eileen S.M. Goh ∗, K.S. Chan, B.K. Peh, E.X. Yau,
P.Z. Ong, Lynette L.E. Oon

Department of Pathology, Singapore General
Hospital, Singapore

Background: Respiratory viral infections can cause serious
complications in children, elderly and immunocompromised indi-
viduals. Rapid and precise identification of respiratory pathogens
is thus critical for administering the appropriate antiviral ther-
apy, clinical management and timely infection control measures.
Recent developments in multiplex real-time polymerase chain
reaction (PCR) allow for detection of multiple respiratory viruses
with increased sensitivity and shorter turnaround time. Many such
kit assays are currently commercially available for use in diag-
nostic laboratories. In this study, we evaluated the performance
of two commercial assays, the Seegene AnyplexTM II RV16 and
the BioMérieux BioFire RP Panel. AnyplexTM II RV16 Detection
v1.1 (RV16; Seegene) is a multiplex real-time PCR using Tagging
Oligonucleotide Cleavage and Extension (TOCE) technology that
detects 16 respiratory viruses. The Food and Drug Administra-
tion (FDA)-cleared BioFire FilmArray® Respiratory Panel (Biofire
RP Panel; BioMérieux) integrates sample preparation, amplifica-
tion, detection and analysis into one simple system that requires
minimal hands-on time with a total run time of around one hour.
It detects 17 viruses and 3 bacteria, and has a throughput on one
sample per instrument.

Methods: This study was done in two stages, retrospective and
prospective, on a total of 145 specimens. For the retrospective
study, 68 archived positive patient samples including bronchoal-
veolar lavage, nasopharyngeal swab, nasopharyngeal aspirate and
sputum, which were previously characterized by the RV16 assay,
were further tested on Biofire RP Panel according to the manu-
facturer’s instructions. 22 archived CAP external quality assurance
(EQA) respiratory viral specimens (2014–2015) were also ran on
both assay platforms. These archived samples were stored at
−80 ◦C before testing. Specimens with discordant results were
re-extracted and re-run on the RV16 assay to rule out sample degra-
dation. For the prospective study, 55 recently collected samples
were simultaneously ran on both platforms. To resolve discordant
results for influenza A/B, for which specific anti-viral treatment is
available, an in-house developed PCR assay for influenza was used.

Results: The overall agreement between the two methods was
high at 89% (2064/2320), calculated based on 16 viral targets.
Taking RV16 as the gold standard, the overall sensitivity and speci-
ficity of Biofire RP panel was 87.2% and 97.2% respectively (95%
confidence intervals, 79.1–92.5%). Biofire RP Panel appeared to
be less sensitive for influenza B, adenovirus, parainfluenza 4, rhi-
novirus, enterovirus and metapneumovirus compared to RV16. The
in-house developed assay for influenza further confirmed two dis-
cordant results of influenza B in favor of the RV16 assay. The results
for 22 archived positive CAP EQA respiratory viral specimens were
fully concordant between the two assays.
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Conclusions: In our study, Seegene RV16 demonstrated higher
sensitivity than Biofire RP Panel. Although Biofire RP Panel is sim-
pler to run, allows for random access and comes with a shorter
turnaround time, its capacity for high-throughput testing would
be limited by the number of instruments available. Contrastingly,
RV16 requires less effort using batch testing, which is suitable for
outbreak situations when there is large influx of patient samples.

http://dx.doi.org/10.1016/j.jcv.2016.08.063
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Performance comparison of the new filmarray
meningitis/encephalitis panel with routine
diagnostic methods

Nicole von Allmen 1,∗, Anke Edelmann 2,
Sebastian Kuehn 1

1 Labor Berlin – Charite Vivantes Services GmbH,
Germany
2 Labor Berlin – Charite Vivantes GmbH, Germany

Background: Meningitis is the inflammatory disease of mem-
branes that surround the brain and spinal cord. The inflammation of
the brain itself is known as encephalitis. Viruses, bacteria, fungi or
parasites may cause these life-threatening infections. In particular,
young, elderly and immunocompromised persons are of increased
risk. The incidence of acute encephalitis in Western countries is
7.4 cases per 100,000 population per year. For effective patient
management and to minimize morbidity and mortality, prompt
diagnosis is crucial.

The objective of this study was to evaluate the application of
the Film Array (FA) Meningitis/Encephalitis panel (ME) for clini-
cal diagnostics. Retrospective and prospective cerebrospinal fluid
(CSF) clinical samples were tested in comparison with the methods
routinely applied in our laboratory for the testing of pathogens in
CSF specimens.

Material and methods: Residual CSF samples from patients
with a high suspicion of a meningitis/encephalitis infection were
included in this study. All samples were tested beforehand (stored
frozen at −20 ◦C) or in parallel with the validated routine labora-
tory methods which were considered to be the reference methods
(viruses: in-house real-time PCR; bacteria: conventional culture
and MALDI-TOF). For this method validation, 200 �l CSF resid-
ual sample volume was tested with the FA ME panel. FA is an
automated highly multiplexed closed PCR platform/system that
detects 6 bacteria: Escherichia coli K1, Haemophilus influenzae, Lis-
teria monocytogenes, Neisseria meningitidis, Streptococcus agalactiae,
Streptococcus pneumoniae, 7 viruses: cytomegalovirus, enterovirus,
herpes simplex type 1, herpes simplex type 2, human herpesvirus
6, human parechovirus, varicella zoster virus, 2 fungi: Cryptococcus
neoformans/gattii.

Results: A total of 191 CSF specimens were tested. Initially, 178
FA ME results (93.2%) were consistent with the results of the ref-
erence methods. 9 of the 13 CSF specimens with discrepant results
had to be excluded from the final statistical analysis since no mate-
rial was left for confirmation testing. From these 13 discrepant
results, 7 were prospective and 6 retrospective specimens. Only in
four cases confirmation testing could be performed. Nevertheless,
the analyzed data showed a final concordance between the refer-
ence methods and FA ME of 99.4%. Pathogens detected included:
Listeria monocytogenes, Neisseria meningitidis, Streptococcus agalac-
tiae, Streptococcus pneumoniae, enterovirus, herpes simplex type 1
and 2, human herpesvirus 6, varicella zoster virus and Cryptococcus
neoformans/gatti.

Conclusions: Based on the results acquired in this study, the
FA ME panel is of great value for the management of menin-
gitis/encephalitis suspected cases where a comprehensive (14
pathogens) and fast response (in approximately 1 h) may help pre-
vent secondary complications or even make a life-saving difference.
This is particularly true for bacterial infections where an immi-
nent antibiotic therapy is crucial for the whole recovery of the
patient. As the clinical symptoms of a bacterial and viral infection
for meningitis and encephalitis are often overlapping, the correct
clinical diagnosis is not obvious. For the most common infectious
pathogens included in the panel, this dilemma is solved by the use
of FA ME.

http://dx.doi.org/10.1016/j.jcv.2016.08.064
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The novel ARIES platform demonstrates
simplified molecular workflows and enhanced
lab efficiency

Shuba Das 1,∗, Frank Simons 2, Ricardo Perez 1,
Allen Ward 1, Sherry Dunbar 1

1 Luminex Corporation, United States
2 Luminex B.V., United States

Background: Diagnostic laboratories are continuously looking
for ways to maximize productivity, improve workflow, optimize
staff time, and reduce the time to deliver results back to health-
care providers. In addition, there is a desire to shift from traditional
testing methods to faster, more sensitive, and more cost-effective
molecular methods. In this study, a time and motion study was con-
ducted using Luminex ARIES system. ARIES is an automated, sample
to answer platform that fully integrates extraction of nucleic acid
from clinical samples, real-time PCR detection, data analysis, and
results reporting.

Material/methods: In this study the Xpert GBS LB and ARIES
HSV 1&2 assays were used as the Xpert GBS LB assay does not
require any pre-processing steps and is most similar to ARIES
workflow. The goal of this study was to compared hands-on time
for ARIES and Cepheid GeneXpert systems, including hands-on
time required to set up various numbers of samples, data entry,
patient/sample information entry, and then starting the run for
both systems. Two different scenarios were assessed for ARIES –
(i) entering test order, sample, and assay information at the instru-
ment using the barcode reader provided (standard workflow), and
(ii) sample and cassette scanned in advance and sent to ARIES by
LIS (LIS-enabled).

Results: The average time needed to load one sample was 52 s
for GeneXpert and 71 s and 34 s for ARIES in standard workflow and
LIS-enabled mode, respectively. For 16 samples, GeneXpert took
10 min 10 s while ARIES required 9 min 52 s (standard workflow)
and 4 min 58 s (LIS-enabled mode). The reduction in hands-on time
was very explicit when ARIES was configured in the LIS-enabled
mode (no additional manual scanning required). A reduction in
hands-on time of 45% was observed when loading 12 samples into
ARIES in LIS-enabled mode as compared to GeneXpert.

Conclusions: In this time and motion study, we found that on
average the set up time favored ARIES as compared to GeneXpert
as less hands-on time and fewer user interactions were required.
This was most pronounced if the number of samples approached
six as setting up a run for a single sample was 19 s faster on GeneX-
pert. In general, ARIES showed reduced hands-on time, enhanced
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workflow simplicity, and less chance for user error as compared to
the GeneXpert system.
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Performance of a molecular diagnostic,
multicode based, sample-to-answer assay for
the simultaneous detection of Influenza A, B
and Respiratory Syncytial Viruses

J. Voermans ∗, S. Deniz, M. Koopmans,
A. van der Eijk, S. Pas

Erasmus MC, The Netherlands

Introduction: Rapid diagnostics is required in cases with respi-
ratory failure for clinical decision making regarding isolation and
antiviral therapy. Techniques like immune-chromatographic test
(ICT) and direct immunofluorescence assay (DFA) have lower sensi-
tivities and specificities than molecular diagnostic assays, but have
the advantage of quick turnaround times and ease-of-use. Here, we
evaluated the performance of an automated, easy to use, sample-
to-answer system, which performs an Influenza A/B virus (fluA/B),
respiratory syncytial virus (RSV) and internal control multiplex RT-
PCR of 1–12 samples within 2 h.

Methods: The analytical performance of the FluA/B/RSV assay
on the ARIES (Luminex), a system using multicode technology
(a probe-free real-time RT-PCR method with melting curve con-
firmation), was evaluated using published laboratory developed
automated real-time RT-PCR assays (LDA) for fluA, fluB, RSV-A and
RSV-B. Genotype inclusivity of the ARIES was tested using 16 avian
(H1–H16) and 33 human fluA strains, 3 fluB strains and the two
RSV (A/B) strains. Specificity was assessed using 40 high positive
non-fluA/fluB/RSV-viruses and analytical sensitivity was compared
to LDA assays by testing 0.5 log dilution series. The clinical per-
formance was compared to both LDA + ICT (BinaxNOW influenza
A/B and RSV test) + DFA using selected (pretreated), −80 ◦C stored,
respiratory tract samples from 2006 until 2015 (retrospective)
and prospective testing of original respiratory tract samples from
December 2015 onwards.

Results: All fluA, fluB and RSVA/B strains tested for analytical
performance evaluation were detected and no aspecific reactions
were identified. ARIES FluA/B/RSV assay was 0.5 log less sensitive
for fluA, 1 log for RSV-A, 2 logs for RSV-B and 2.5 logs for fluB com-
pared to LDA. In total, 447 samples were included in the clinical
performance evaluation, of which 15.4% tested positive for fluA,
9.2% for fluB and 26.0% for RSV, (RSV-A, 13.2% and RSV-B 12.9%) in
both LDA and ARIES. Confirmed discrepant results were found in 11
samples (1 fluA, 4 fluB and 6 RSV-A), which tested positive in LDA
and negative in ARIES (2%, LDA Ct values 28.8–36.0), resulting in
an overall clinical sensitivity and specificity of 98.6% and 100% for
fluA, 91.1% and 100% for fluB and 95.1% and 100% for RSV, respec-
tively. If compared to the DFA (n = 217) and ICT (n = 119), ARIES
detected 38 (17.5%; 4 fluA, 23 fluB, 11 RSV) and 32 (26.9%; 7 fluA, 3
fluB, 22 RSV) more samples respectively, all confirmed by LDA (Ct
range 14.9–35.0). In terms of robustness, 2.2% cassettes failed dur-
ing operation in clinical specimen, of which 90% was an undiluted
bronchio-alveolar lavage, nose wash or sputum.

Conclusion: The ARIES influenza A/B/RSV assay is a specific and
rapid molecular assay. Although analytically the ARIES is less sensi-
tive for fluB, RSV-A and RSV-B than the LDA assays, the performance
in clinical samples is comparable to LDA and better than those of
the established rapid assays. Other respiratory samples than throat

swabs can be analyzed by the ARIES, but need to be diluted prior
analysis.

http://dx.doi.org/10.1016/j.jcv.2016.08.066
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Fully automated diagnosis of MERS-CoV
infection in respiratory specimen on the
IdyllaTM MDx Platform

N. Trost 1,∗, A. Gilles 1, I. Erquiaga 1, H. Kenes 2,
D. Nauwelaers 2, M. Steimer 1, W. Carman 1,
E. Sablon 2

1 Fast-track Diagnostics, Esch-sur-Alzette,
Luxembourg
2 Biocartis NV, Mechelen, Belgium

Background: Rapid diagnosis of MERS-CoV infection is essen-
tial for the successful clinical management and isolation of MERS
patients. The prototype IdyllaTM MERS assay is a RT-PCR based assay
which generates highly sensitive, specific results with a minimal
turn-around time. Two independent PCR assays, targeting differ-
ent regions in the MERS-CoV genome, are combined to detect and
at the same time confirm infection with MERS-CoV. The proto-
type IdyllaTM MERS assay is a single-use cartridge that will be run
in the fully automated IdyllaTM MDx Platform. The cartridge con-
tains all reagents and is capable of processing samples without any
user manipulation, minimizing the possibility of errors in setup
and decreasing the risk of infection or contamination. The aim of
this work was to demonstrate the performance of the prototype
IdyllaTM MERS assay on the IdyllaTM Platform.

Methods: Performance of the prototype IdyllaTM MERS assay
was assessed using serial dilutions of viral culture spiked in MERS-
CoV negative clinical material. The performance of the prototype
IdyllaTM MERS assay was compared to a conventional RT-PCR kit in
combination with extraction by the NucliSENS® easyMag®. In vitro
transcribed MERS-CoV RNA was used to determine the LoD of the
assay and to show reproducibility. Cross-reactivity was analysed
using culture and clinical specimen positive of other respiratory
pathogens. Additionally, an in-silico analysis was performed to
prove the reactivity with all available MERS-CoV sequences and to
exclude any cross-reactivity with organisms present in respiratory
specimen or with the human genome.

Results: The prototype IdyllaTM MERS assay demonstrated high
sensitivity and specificity. The analysis of MERS-CoV viral culture
showed the same sensitivity with the IdyllaTM MERS assay as a
conventional MERS RT-PCR kit in combination with NucliSENS®

easyMag® extraction. No cross-reactivity with other pathogens or
the human genome was observed in-vitro or in-silico. The in-silico
reactivity analysis showed 100% identity in 98.31% of the avail-
able sequences for the MERS screening assay and 97.07% for the
confirmatory assay. The remaining sequences only showed minor
mismatches and we confirmed the binding capability of our assay
by using plasmids containing the mismatches.

Conclusions: The fully automated prototype IdyllaTM MERS
assay requires less than 2 min of hands-on time for sample handling
and provides results in less than 90 min without need for expe-
rienced staff or extensive training. Due to the integrated sample
preparation the handling of the infectious material is reduced to an
absolute minimum. The automated sample processing and RT-PCR
and data analysis will lead to a sensitive and accurate calling of any
MERS-CoV positive sample. The sample-to-result format of the pro-
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totype IdyllaTM MERS assay offers the possibility for point-of care
or centralized laboratory testing.

http://dx.doi.org/10.1016/j.jcv.2016.08.067
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Flexibility and full automation for clinical
sample extraction – Performance evaluation of
the new bioMérieux eMAG

A. Derome ∗, F. Gelas, A. Turc, R. Veyret,
J. Bourdin, S. Marcotte, V. Moisy, F. Sutera,
M. Lemoine, D. Heckel

bioMérieux, Centre Christophe Mérieux, 5 rue des
Berges, Grenoble, France

While molecular testing continues to play an increasingly
important role in human diagnostics, Molecular Laboratories
nowadays are confronted with numerous challenges resulting from
more comprehensive test menus, consolidation of laboratory test-
ing (including increased traceability), more stringent regulatory
requirements, high throughputs and the need for rapid turnaround
times. Sample preparation remains a key element in the laboratory
workflow and requires processing of multiple human specimens
and sample matrices, handling of different laboratory consumables,
simultaneous extraction of DNA and RNA targets and coordina-
tion of eluates for downstream PCR analysis. Automation of sample
extraction is a common need to master laboratory throughput
and standardization whereas adaptation of automated solutions to
complex workflow requirements remains a challenge. We present
here results of the performance evaluation (e.g.: reproducibility,
precision, LOD, carry-over, tests on different specimen types) of
the new bioMerieux eMAGTM which provides full automation of
sample extraction starting from primary tubes and using well
established easyMAG® chemistry. Higher throughput, increased
traceability and seamless integration into diagnostic laboratory’s
workflows have been primary design goals for this next generation
platform while keeping the known flexibility of the easyMAG®.

http://dx.doi.org/10.1016/j.jcv.2016.08.068
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Evaluation of the Beckman Coulter DxN VERIS
Molecular Diagnostics System (DxN VERIS) for
the determination of viral load in plasma from
patients infected with either HBV or HIV-1

A. Constança ∗, K. Rodriguez, S. Fernandes,
C. Correia, M. Helena Ramos

Serviço de Microbiologia, Centro Hospitalar do Porto,
Porto, Portugal

Background: The recently launched DxN VERIS system is a fully-
automated, random-access system for the determination of viral
load in infected patients. The aim of this study was to assess the
performance of the VERIS HCV and HIV-1 assays against the Roche
COBAS AmpliPrep/COBAS TaqMan (CAP-CTM) system and assays
which is in routine use in our laboratory.

Methods: For method comparison, the plasma from 167 HBV
infected patients were selected for analysis on both platforms. Sim-
ilarly for HIV-1, 188 plasma samples were selected for analysis on
both the DxN VERIS and Roche CAP-CTM instruments. For patient

monitoring, archived plasma samples from a number of patients
covering four time points were analysed on both the DxN VERIS
and Roche CAP/CTM systems.

Results: For the HBV method comparison, of the 167 speci-
mens tested, 20 samples were “not-detected” on both systems,
a further 32 samples were detected but not quantified on both
systems (the VERIS HBV assay linear range is 10–109 IU/mL, the
Roche HBV v2 assay linear range is 20–1.71 × 108 IU/mL). Seven
samples were quantified using the Roche HBV assay but “detected-
not quantifiable” on the VERIS HBV assay. A further 11 samples
were quantified using the VERIS HBV assay but were only detected
and not quantifiable on the Roche HBV assay. Of the remaining 97
samples that gave results within the linear range of both assays,
the correlation coefficient was determined to be 0.87 (Spearman,
95% CI 82.0–91.7). Passing-Bablok analysis illustrated an inter-
cept value of −0.2898 with a slope of 0.939. The sample’s tested
ranged from 1.01–6.73 log IU/mL. Bland–Altman analysis demon-
strated that there was a −0.45 log IU/mL bias on the VERIS HBV
assay when compared with the Roche HBV assay. The overall pro-
files obtained for the patient monitoring analysis showed a good
agreement between both methods. The HIV-1 data is still under
analysis and will be presented later.

Conclusions: Method comparison between the VERIS HBV and
Roche HBV assays demonstrated an overall concordance of 77%.
There was a negative bias on the DxN VERIS system when compared
with the Roche system for HBV. The VERIS HBV assay is a useful tool
in the monitoring of HBV infected patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.069
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Performance evaluation of the Aptima® HIV-1
Quant Dx and Aptima® HBV Quant assays on the
fully automated Panther in comparison to
COBAS® AmpliPrep/COBAS® TaqMan® HIV-1 and
HBV tests

A. Ebel ∗, C. Bali, L. Guis, S. Merlin

Biomnis Laboratory, Ireland

Background: Quantification of HIV-1 RNA and HBV DNA viral
load plays a central role in clinical management of HIV and HBV
infected patients, before and during antiviral therapy.

The Hologic Aptima® HIV-1 Quant Dx and HBV Quant are quan-
titative assays, being developed on the fully automated Panther
system. The assay is based on real-time Transcription Mediated
Amplification (TMA) technology.

Methods: HIV: 191 plasma samples (94 prospective and 97 ret-
rospective) from HIV-infected patients were tested for Aptima®

HIV-1 Quant Dx Assay, based on HIV viral load, as determined by
routine testing using COBAS®TaqMan® HIV-1 test.

Reference panels: BioQcontrol P0043HIV-RNA, Qnostics HIV-1,
HIV1 50904 and S1003 HIV-RNA DOM 046200047 were used to
assess sensitivity, reproducibility and linearity.

HBV: 200 plasma or sera samples (100 prospective and 100 ret-
rospective) from HBV-infected patients were tested for Aptima®

HBV Quant Assay, based on HBV viral load, as determined by routine
testing using COBAS®TaqMan® HBV test.

Reference panels: Qnostics 14038 HBV, BioQC control P0041
HBV DNA and Hologic panel were tested to assess sensitivity, repro-
ducibility and linearity.

Cross contamination was evaluated (for both HBV and HIV) by
testing 5 consecutive runs of 15 samples, composed of Hologic high
and low positive control, and negative samples (Hologic diluent).

http://dx.doi.org/10.1016/j.jcv.2016.08.067
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Results: HIV: Using a limit of quantification (LOQ) of 30
copies/ml (cp/ml) for Aptima assay, 67 specimens (1.62–6.47 log)
gave quantifiable results for both assays and the Deming regression
was excellent between the 2 assays: y = 1.12x − 0.59, R2 = 0.954. 58
samples gave target not detected (TND) results for both. 66 results
were discrepant at very low viral load between the 2 tests. The
overall percentage of agreement was 73.3%.

- Mean difference between measured and expected values
was <0.16 log cp/ml for the Qnostic positive control and
<0.37 log cp/ml for serial dilution of Bio Qcontrol P0043HIV-RNA
(5.40–1.70 log) tested in triplicate.

- Sensitivity assessed with serial dilution of S1003 HIV-RNA
DOM 04-20047 panel was 6.25 cp/ml for 100% of 10 replicates.
3.125 cp/ml was found to be positive in 4 out of 10.

HBV: Using a LOQ of 10 IU/ml for Aptima, 132 samples gave a
quantifiable result for both tests and the Deming regression was
excellent between the 2 assays: y = 0.95x − 0.07, R2 = 0.945. The
overall percentage of agreement was 90%.

- Excellent reproducibility was observed with BioQcontrol with
standard deviation (SD) ranging from 0.13 log at inputs below
50 IU/ml to 0.06 at inputs above 10,000 IU/ml. Results of Qnos-
tic panels were identical to results obtained at others sites using
same panels.

- Sensitivity determined with serial dilution of BioQcontrol panel
was 1.56 IU/ml for 100% of 10 replicates.

No cross contamination (neither with HIV nor with HBV) was
observed when testing 5 consecutive runs using negative control
and High positive control samples alternately.

Conclusions: The Hologic Aptima® HIV-1 Quant Dx assay and
Aptima® HBV Quant assay as performed on the fully automated
Panther system gave highly comparable performance to that of
Roche COBAS® TaqMan® HIV-1 v2 and HBV v2.0 assays for clini-
cal samples. Excellent results were observed using commercially
available panels indicating high sensitivity and very good repro-
ducibility.

This system, using 0.5 ml sample input on primary samples, was
easy to use and could generate 120 test results in less than four
hours.

http://dx.doi.org/10.1016/j.jcv.2016.08.070
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Nucleic acid testing of blood donors – Ege
University Hospital short term experience
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Nucleic acid testing (NAT) of donated blood prior to transfu-
sion is intended to ensure that recipients receive the safest possible
blood and blood products. Beginning in 1999, blood banks imple-
mented NAT for detection of viral nucleic acids in donated blood. It
is first conducted for HCV, HIV in 2003. Since 2009, blood centers
have replaced the dual assay for HIV and HCV nucleic acids with

a triplex assay that detects the nucleic acids of HBV in addition to
HIV and HCV.

Ege University Hospital started NAT since October 2015. During
the study period, a total of 17,328 donor samples were screened for
serological and molecular markers of HBV, HCV and HIV. Serologi-
cal screening of was performed using the Architect system (Abbott
Diagnostics, Wiesbaden, Germany) (HBsAg, anti-HCV, anti-HIV I/II).
Initially reactive samples were tested in duplicate using the same
assay. Initial reactive blood and blood products are not used even
though duplicate tests were negative. HBeAg, anti-HBc IgM, anti-
HBc, anti-HBe, anti-HBs were also tested in HBsAg negative, HBV
NAT positive bloods using the Architect system (Abbott Diagnostics,
Wiesbaden, Germany).

Molecular screening was performed using the Roche Cobas
TaqScreen MPX v2 assay (Roche Molecular Systems, NJ, USA) on the
Cobas s201 system. The MPX v2 assay is a qualitative viral multiplex
test that simultaneously detects and discriminates between HBV-
DNA, HCV-RNA and HIV-RNA (along with an internal control) in a
single assay. Donations were screened in mini-pools of six. Mini-
pool stage testing yielded either reactive or non-reactive results,
but did not identify the individual infected donation(s). Reactive
pool were re-tested individually to identify the agent HBV, HCV
and/or HIV. Subsequent confirmatory testing was performed on the
Abbott m2000sp and m2000rt (Abbott Molecular Diagnostics, USA)
for the confirmation of HBV-DNA, HCV-RNA and HIV-RNA targets.

During the study period 256 donors were excluded from the
study because of positive serological tests. Serological test negative
17,072 donor samples included in the NAT study. 21 pools were
positive but seven of them were negative individually. HBV-DNA
was confirmed with individual NAT in the remaining 14 positive
pools. Twelve were anti-HBc alone, three were anti-HBc reactive
together with anti-HBs and one anti-HBe together with anti-HBc.
Anti-HBs values were 62, 137, 120 IU/mL. Just two samples were
positive with the subsequent confirmatory test with Abbott. Their
viral loads were 37 and 20 IU/mL. 14/17072 (0.08%) HBV positivity
was evaluated as occult HBV.

The number of positivity is high in terms of medium endemic
hepatitis B infection in Turkey. Unconfirmed positive pools remain
as a problem. Hemovigilance, alternative more sensitive methods
as a confirmatory test may solve unconfirmed positive pools prob-
lem.

That is for sure that NAT is reducing transfusion transmitted
infections. Cost effectiveness and other algorithms may be dis-
cussed when the data accumulated.

http://dx.doi.org/10.1016/j.jcv.2016.08.071

Abstract no: 234
Presentation at ESCV 2016: Poster 32

Qualitative detection of Zika virus RNA with the
Sentosa® SA ZIKV RT-PCR test

S.K. Tan ∗, A. Soh, R. Luo, C. Lee, W. Huang,
G. Michel

Vela Research Pte Ltd., Singapore

Introduction: Zika virus (ZIKV) is an Aedes mosquito-borne
flavivirus that is transmitted to humans primarily through the
bite of an infected mosquito. Notably, infection with ZIKV dur-
ing pregnancy has been associated with fetal microcephaly and
other severe birth defects as reported from Brazil in early 2015.
As nucleic acid amplification technology (NAT)-based and sero-
logical assays were not readily available, the emergency response
to public health threat warrants the development of diagnostics
for ZIKV. The Sentosa® SA ZIKV RT-PCR Test is a real-time RT-PCR
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based in vitro diagnostic test intended for qualitative detection of
Zika virus RNA in clinical specimens (K2 EDTA plasma, serum and
urine) from symptomatic individuals and/or individuals who have
suspected exposure to ZIKV based on epidemiological criteria. The
assay workflow utilizes seamless automation from viral nucleic
acid extraction (up to 24 tests) to PCR setup, followed by detec-
tion on the ABI 7500 Fast Dx system. Thus, minimizing hands-on
time and human error while enabling maximum throughput with
high precision.

The Sentosa® SA ZIKV RT-PCR Test contains reagents for reverse
transcription and specific amplification of a 103 base pair (bp) frag-
ment of the NS4A gene within the open reading frame (ORF) of the
ZIKV. Additionally, the assay has a built-in positive control that acts
as an external control to monitor workflow operation, a negative
control to detect workflow contamination and an extraction control
to confirm validity of the extraction process.

Methods: ZIKV positive samples simulated by spiking ZIKV into
EDTA plasma, serum and urine were used for establishing the per-
formance characteristics of the assay. Sentosa® SX101 is a liquid
handling instrument that automates the extraction of samples and
controls using the Sentosa® SX Virus Total Nucleic Acid Kit and PCR
set-up using the Sentosa® SA ZIKV RT-PCR Test. ABI 7500 Fast Dx
was used for PCR detection of ZIKV.

Results: The analytical limit of detection (LoD) resulting in >95%
detection rate assessed by the workflow for Sentosa® SA ZIKV RT-
PCR Test was determined as 6 copies/�L of viral concentration in K2
EDTA plasma, serum and urine. The assay is reactive to both African
and Asian strains of ZIKV, MR-766 and PRVABC59. The oligonu-
cleotide sequences were aligned to 82 ZIKV sequences from NCBI
using BLAST command line and revealed 100% and >95% alignment
for the primers and probe, respectively. Furthermore, the assay
showed no cross-reactivity to closely related flaviviruses and other
viruses causing similar febrile illnesses based on wet-testing and in
silico analysis, which would predict no potential false positive RT-
PCR results. The workflow was stressed by extraction of a mixture
of high positive (10,000× LoD) and negative samples to determine
the chance of cross-contamination. Our data showed that the con-
tamination rate of the workflow is 0% within and between runs.
The precision of the workflow was assessed with consideration of
assay lots, operators, instruments and day-to-day variability. The
detection of controls and low positive samples (1.5× LoD) is highly
reproducible, achieving a CV of <5% and 100% agreement.

Conclusion: We have developed a robust, minimal hands-on,
high throughput and workflow-automated ZIKV NAT-based assay,
which can contribute significantly to the diagnosis of ZIKV-infected
patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.072

Abstract no: 246
Presentation at ESCV 2016: Poster 33

Comparative performance of new Aptima HCV
Quant Dx assay with Abbott HCV Real-Time
assay
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Laboratory of Virology, “Lazzaro Spallanzani”
National Institute for Infectious Diseases, IRCCS,
Rome, Italy

Background: It is estimated that chronic hepatitis C virus (HCV)
infection affects up to 170 million people and there were 350,000
deaths due to HCV-related liver disease each year. The introduction

of new direct-acting antiviral (DAA) therapies represents a relevant
promise to eradicate the HCV in patients who cannot be cured with
PEGilated interferon/ribavirin treatment. The use of new DAA poses
new challenges for clinicians, who must accurately interpret HCV-
RNA. Thus molecular HCV assay accuracy play a relevant role in the
correct management of patients under therapy.

Objective: In this study, we compare the concordance of
absolute quantification of ABBOTT HCV RealTime assay (ABBOTT
HCV-Abbott HCV, LOQ = 12 IU/ml) and Aptima HCV Quant Dx assay
(Aptima HCV-Aptima HCV, LOQ = 10 IU/ml) by using diluted HCV
WHO standard samples as well as by testing clinical samples of
chronically HCV-infected patients attending INMI L. Spallanzani
IRCCS Hospital.

Materials and methods: Serial dilutions were prepared from
5th WHO standard (NIBSC code 14/150, genotype 1a) to achieve
nominal concentration corresponding to 2000, 1000, 500, 250, 125,
50, 25,12.5, 6.25 IU/ml. Ten replicates (2000; 1000;500; 250; 125;
12.5; 6.25 IU/ml conc.) or 20 replicates (50; 25 IU/ml conc.) were
tested. % CV values based on long-transformed results were calcu-
lated for each dilution and both platform. In the second approach,
117 prospective and 178 retrospective clinical samples, were tested
by side-by side in the two assays.

Results: A good correlation were observed between the
expected and observed results obtained both with Aptima HCV
(r = 0.998) and Abbott HCV (r = 0.9011). Abbott HCV showed a lower
% CV in comparison to Aptima HCV at 2000 (0.84 vs 2.37); 125 (4.08
vs 7.15), at 12.5 IU/ml (5.30 vs 7.36), at 50 IU/ml (3.36 vs 6.36), and
at 6.25 IU/ml (14.26 vs 15.62). % CV variation was lower in Aptima
HCV at the following WHO standard concentration: 1000 IU/ml
(2.76 vs 2.97), 500 IU/ml (2.54 vs 2.71), 250 IU/ml (2.54 vs 2.71),
12.5 IU/ml (12.28 vs 12.76). At HCV RNA concentrations higher than
125 IU/ml, Abbott HCV tended to underestimate HCV RNA level.
Although detecting all replicates, Aptima HCV quantified 9/10 sam-
ples at 12.5 IU/ml and 6/10 samples at 6.25 IU/ml. Among clinical
samples, we observed 23 discrepant results (23/117, 19.7%). They
were retested with COBAS Ampliprep/COBAS TaqMan v.2 (Roche).
Six samples resulted “not-detected” with Aptima HCV and Roche
and detected >12 IU/ml or quantifiable by Abbott HCV. Two sam-
ples were detected <10 IU/ml by Aptima HCV and “not detected” by
Abbott HCV and Roche assays. The other samples showed variable
HCV RNA values in the 3 considered assays.

Conclusion: Overall evaluation and comparison of the Aptima
HCV and Abbott HCV commercially HCV RNA assays revealed
comparable precision, quantification level, and detection rates.
Consequently, HCV RNA monitoring during therapy, monitored
with both platform, can be considered comparable for treatment
decisions.

http://dx.doi.org/10.1016/j.jcv.2016.08.073
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Evaluation of the Aptima HIV-1 Quant Dx assay
on a wide panel of HIV-1 strains
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Background: Plasma viral load (pVL) is usually used to monitor
HIV infected patients, to measure viral replication level and viro-
logical response to treatment. Recently, the new system Panther
(Hologic) and the Aptima HIV-1 Quant Dx viral load assay have been
commercialized. This new generation of automaton gives faster
results due to random access loading of any sample at any time
and because all steps are performed in the instrument. The assay is
based on amplification of two targets (pol and LTR) using real-time
TMA. Before being widely adopted, the practicability of new com-
mercial systems must be evaluated as well as the performances of
their assays for detecting and quantifying the wide genetic diversity
of HIV-1 strains.

Methods: Aptima HIV-1 Quant Dx on Panther system (Hologic)
was compared to RealTime HIV-1 on m2000SP/m2000RT sys-
tem (Abbott Molecular); the Lower Limit Of Quantification was
30 cp/mL and 40 cp/mL for Aptima and RealTime respectively; both
assays were linear to 10 million cp/mL.

90 HIV-1 group M selected plasma samples (15 subtype B, 75
non-B subtype) previously quantified with Real-Time, 201 plasma
prospectively collected, and 72 culture supernatants (49 HIV-1/M,
2 HIV-1/N, 20 HIV-1/O, 1 HIV-1/P) were compared. Data analy-
sis was performed using Bland- Altman graph and Passing Bablok
regression.

Results: Five of the 90 selected plasma were detected with
Aptima (pVL between 43 and 137 cp/ml with Real-Time). Twelve
(1 B and 11 non-B) of the 85 quantified samples by both assays
had higher pVL (+0.51 to +0.9 Log) with Aptima, with a mean of
differences of 0.22 Log.

112 of the 201 prospective plasma were undetectable, 17
detected and 16 quantified by both assays. 41 (20.4%) were detected
with Aptima and undetectable with Real-Time and 9 (4.5%) the
opposite. 3 (1.5%) were quantified with Aptima and detected with
Real-Time (pVL between 40 and 204 cp/ml) and 3 the opposite (pVL
between 45 and 53 cp/ml). All HIV-1 group M supernatants were
quantified; higher values were obtained with Aptima (mean of dif-
ferences = 0.35 Log) and 10 samples had differences between 0.51
and 0.98 Log in favor of Hologic and one (0.51 Log) in favor of Abbott.
Five group O supernatants were detected, but not quantified by
Aptima (pVL between 3.5 and 3.98 Log with Real-Time), two were
underquantified with Real-Time (−0.53 and −2.88). The 2 groups
N and the group P gave higher values with Aptima (+1.29 to +1.72
Log).

Conclusion: Despite the major underquantification of 5 HIV-1
group O strains, performances of the Aptima assay on a wide panel
of HIV-1 strains are very good with globally a pVL mean higher as
well as more samples detected, than with the Real-Time assay.

http://dx.doi.org/10.1016/j.jcv.2016.08.074
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CE-IVD validation of EBV ELITe MGB® assay in
combination with ELITe InGeniusTM, an
innovative sample-to-result solution for in vitro
diagnostic
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W. Mahoney

ELITechGroup Molecular Diagnostics, United
Kingdom

Background: The “EBV ELITe MGB® Kit” is a qualitative and
quantitative nucleic acids amplification assay for the detection and
quantification of Epstein-Barr human herpetic Virus (EBV). The vali-
dation study was performed, on whole blood and plasma samples,
in combination with ELITe InGeniusTM, the first fully automated
sample-to-result solution introduced with a comprehensive quan-
titative transplant pathogen monitoring menu.

Material/methods: EBV ELITe MGB assay (ELITechGroup Molec-
ular Diagnostics) is a Real-Time PCR assay based on MGB
technology. ELITe InGeniusTM (ELITechGroup Molecular Diagnos-
tics) automatically performs nucleic acid extraction, PCR set-up,
Real-Time PCR amplification and results analysis. The evaluation
of the performances was designed according to European require-
ments for CE-IVD marking. The tests included: (1) verification
studies of the PCR performance to assess efficiency, linearity, preci-
sion, accuracy, repeatability, reproducibility and sensitivity for the
target and internal control, and (2) system performance verification
studies using four certified reference material panels (Qnostics Ltd.
and Acrometrix). The conversion factor to International Unit was
calculated using a panel of dilutions of calibrated reference mate-
rial (“1st WHO International Standard for Epstein-Barr Virus (EBV)
for Nucleic Acid Amplification Techniques”, NIBSC code 09/260,
UK). The clinical study included evaluation of diagnostic sensitivity
and specificity that were assessed by testing positive EBV clinical
samples and negative donor samples for each sample matrix.

Results: The PCR analytical sensitivity was verified at
10 copies/reaction. All certified references samples were correctly
detected and correctly quantified in international unit with a titer
within the expected value ±0.5 Log, except one educational sample
close to the lower limit of quantification of the test. The clinical sen-
sitivity was respectively 100% (30/30) and 100% (47/47) for whole
blood and plasma samples. The clinical specificity was respectively
90.6% (29/32) and 98.4% (60/61) for whole blood and plasma sam-
ples. When used in association to ELITe InGenius, EBV ELITe MGB
assay meets all the verification and validation criteria.

Conclusions: The results obtained support the CE-IVD marking
of EBV ELITe MGB kit in combination with the ELITe InGeniusTM

system for the detection and the quantification of EBV DNA in whole
blood and plasma samples and for the diagnosis and monitoring of
EBV infections especially in transplant patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.075
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Meningitis/Encephalitis viruses detected by
FilmArray® multiplex PCR versus real-time PCR
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Introduction: Fast and reliable pathogen detection is important
for adequate management of infections. Although real-time PCR
(rtPCR) is usually the most sensitive method for direct pathogen
detection, it requires experienced technicians, includes several
working steps and has a turnaround time of multiple hours. There-
fore this method is not ideal for emergency diagnostics. The FDA
cleared, fully automated sample to answer, FilmArray® (FA) mul-
tiplex PCR system (BioFire/bioMérieux) detects a broad spectrum
of pathogens in ∼70 min. To optimize our diagnostic services
during weekends and off-peak times, we compared the FA Respira-
tory Panel (RP) and FA Meningitis/Encephalitis (ME) Panel to our
routinely used rtPCR assay. The FA panels detect 20 respiratory
pathogens (17 viruses, 3 bacteria) in nasopharyngeal swabs (NPS)
and 14 M/E pathogens (7 viruses, 6 bacteria, Cryptococcus neofor-
mans/gattii) in cerebrospinal fluids (CSF).

Materials and methods: With FA we tested 84 retrospective
samples (23 NPS, 29 broncheoalveolar lavages [BALs], 32 CSF) and
60 prospectively collected NPS that required urgent testing during
the 2015/2016 flu season by FA and rtPCR. FA sample input volume
was 300 ml for RP and 200 ml for ME. Commercial RP and ME quality
control panels (MMQC Inc., Scarborough, USA), containing samples
positive and negative for each analyte detected by the FA panels,
were tested multiple times. For rtPCR, nucleic acids were extracted
from 220 ml of sample and eluted in 55 ml using NucliSENS easy-
MAG (bioMérieux). Respiratory viruses were analyzed by real-time
PCR using a combination of 7 duplex Respiratory Multi Well Sys-
tem r-geneTM (RG) assays (influenza A/B, RSV/hMPV, HRV&EV/cell
control, ADV/HBoV, HCoV/HPIV1-4) (Argene/bioMerieux), accord-
ing to manufacturer’s instructions. Additionally, we expanded FA
RP testing to include (BALs), by implementing one additional sam-
ple preparation step. CSF was analyzed for virus using laboratory
developed tests (LDTs) certified by the Swiss authorities.

Results: RP and ME quality control panel results were 100% con-
cordant with expected results. For all NPS, both tests, FA RP and
RG, identified one or more viruses in 45/83 (54.2%) samples. FA
RP and RG results correlated for 42/48 viruses detected (87.5%).
FA RP detected an additional 3 HRV/EV and RG detected addition-
ally 1 FluA, 1 ADV and 1 HRV/EV. Positive percent agreement (PPA)
between RG (laboratory standard) and FA RP for NPS was 93.3%
and negative percent agreement (NPA) was 92.7%. Overall correla-
tion was 93.2%. Results from BALs yielded 92% PPA, 93.1% NPA and
overall correlation of 92.4%. For FA ME testing, 31/33 CSF samples
had identical FA ME and LDT results with an overall correlation of
94.4%. FA ME did not detect 2 parechovirus low level LDT positive
samples (Ct 36.3 and 37.0). Using LDTs as the laboratory standard,
FA ME PPA and NPA were 93.9% and 100%, respectively.

Conclusion: Results obtained with the FilmArray® RP and ME
panels were highly concordant with our currently used diagnos-
tic methods, demonstrating excellent performance. The simplicity
of the FilmArray® system, requiring less than 5 min of hands-on
time, easy to read reports, and low sample volume allows for testing
during off shifts and when urgent results are required. The compre-

hensiveness of the FilmArray® panels is ideal for diagnosing clinical
syndromes where there are many potential causes.

http://dx.doi.org/10.1016/j.jcv.2016.08.076
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Cross-contamination and carry-over study
results obtained with ELITe InGenius, a new
sample-to-result solution for in vitro
diagnostics

C. Bittoto ∗, S. Costa, M. Enrietto, S. Patanè,
F. Gorreta, A. Estampes, C. Olivo, G. Stefanuto,
N. Scarr, W. Mahoney

ELITechGroup Molecular Diagnostics, United
Kingdom

Background: ELITe InGeniusTM (ELITechGroup Molecular Diag-
nostics) is a fully automated sample-to-result solution, designed
for the in vitro molecular diagnostics and monitoring of infec-
tious diseases. The system combines on a single platform: sample
processing (extraction and purification), PCR set-up, real-time
amplification and detection of multiple parameters for qualita-
tive and quantitative analysis, and result interpretation. Absence
of cross-contamination and cross-over was evaluated within
robustness study.

Material/methods: ELITe InGenius features a universal extrac-
tion in a unitary cassette based format (ELITe InGenius SP200) and
multiple and independent Real-Time PCR with mixed parameters
including CE-IVD Real-Time PCR assays (ELITe MGB line) and Lab-
oratory Developed Tests. One to twelve patient samples can be
processed in 12 parallel tracks within one run. Cross-contamination
and cross-over study protocols were designed in accordance with
FDA Draft Guidance for Industry and Food and Drug Administra-
tion Staff Establishing the Performance Characteristics of Nucleic
Acid-Based In vitro Diagnostic Devices. The tests to evaluate the
rate of false positive included: (1) 30 high positive MRSA sam-
ples (107 CFU/ml, prepared by dilution of MRSA BAA-1720 strain)
tested alternating to 30 negative samples within five 12-sample
runs with MRSA/SA ELITe MGB kit; (2) negative MRSA samples
(n = 50) tested within five runs along with 1 positive and 1 negative
MRSA/SA controls per run with MRSA/SA ELITe MGB kit, and (3) 30
high CMV positive samples (104 IU/ml, prepared by dilution of the
“1st WHO International Standard for Human Cytomegalovirus for
Nucleic Acid Amplification Techniques”) tested alternating to 30
negative samples within five 12-sample runs with CMV ELITe MGB
kit.

All samples were tested carrying out the whole analysis
procedure: extraction, amplification, detection and result interpre-
tation with ELITe InGeniusTM in combination with ELITechGroup
reagents.

Results: All negative and all positive MRSA and CMV samples
were correctly identified by the system. 100% of concordance with
the expected results was obtained for all the samples tested.

Conclusions: The results obtained demonstrated the total
absence of carry-over and cross-contamination of the system
even when high positive samples were tested. They confirm the
robustness and the reliability of ELITe InGenius for in vitro Molec-
ular Diagnostics testing.

http://dx.doi.org/10.1016/j.jcv.2016.08.077
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Validation of ELITe InGeniusTM, a flexible
sample-to-result solution, for viral meningitis
and encephalitis testing

C. Bittoto ∗, S. Costa, M. Enrietto, S. Patanè,
F. Gorreta, A. Estampes, C. Olivo, G. Stefanuto,
W. Mahoney

ELITechGroup Molecular Diagnostics, United
Kingdom

Background: ELITe InGeniusTM (ELITechGroup Molecular Diag-
nostics) is a new and fully automated cassette based sample-to-
result solution combining a universal extraction and independently
controlled real-time PCR thermal cyclers. The system was CE-
IVD validated for the rapid diagnostic and the monitoring of viral
meningitis based on the detection of Enterovirus, HSV1, HSV2 and
VZV with ELITe MGB assays in cerebrospinal fluid (CSF) patient
samples. This study describes the performance verification and
validation of these 4 assays on CSF samples and its advantages in
terms of workflow.

Material/methods: ENTEROVIRUS ELITe MGB® Kit, HSV1 ELITe
MGB® Kit, HSV2 ELITe MGB® Kit and VZV ELITe MGB® Kit (ELITech-
Group Molecular Diagnostics) are real-time PCR assays based on
MGB technology. ENTEROVIRUS ELITe MGB® Kit is a one-step assay:
reverse transcription of the viral RNA and Real-Time amplification
are performed in the same reaction. The four assays were validated
with ELITe InGeniusTM using a universal extraction process in uni-
tary cassette based format (ELITe InGeniusTM SP 200) validated for
both viral RNA and DNA extraction. The CSF volume required was
200 �L. The complete volume was processed by the system with
an internal control to check the integrity of the full process. The
extracted nucleic acids were eluted in 100 �L in a specific collec-
tion tube. 20 �L of extracted samples were then used for each DNA
based assays (HSV1, HSV2, VZV ELITe MGB assays) and 10 �L for
the Enterovirus ELITe MGB assay. The validation study included:
(1) analytical studies to verify the PCR performances: efficiency,
linearity, accuracy, repeatability, reproducibility, sensitivity; and
(2) clinical study to assess the diagnostic sensitivity and speci-
ficity by testing with each assays: positive clinical and contrived
CSF samples (n = 20) and negative CSF samples (n = 22).

Results: The four real-time PCR assays passed the performance
acceptance criteria established for both analytical studies and
clinical studies on CSF samples. The global diagnostic sensitivity
obtained with the four ELITe MGB kits was 100% (80/80) and the
diagnostic specificity was 100% (88/88) on the CSF samples. In
terms of workflow, the storage of the extracted nucleic acids in
a dedicated tube and the independently controlled unitary thermal
cyclers enable the laboratory to perform multiple PCR in parallel
from one single CSF extracted sample, even with different thermal
profiles, or to perform the PCR reactions in separate runs with the
possibility to store the remaining eluate for retesting or archiving.

Conclusions: The results of the studies support the CE-IVD
marking of ELITe InGeniusTM in combination with Enterovirus,
HSV1, HSV2 and VZV ELITe MGB assays for viral meningitis and
encephalitis testing. The unique design of ELITe InGeniusTM enables
the laboratory to use single assay or to create custom panels com-
bining the four parameters according to their specific needs simply
on demand. The resulting flexibility associated to a short hands-
on time could contribute to improve the laboratory workflow for
viral meningitis testing. ELITe InGeniusTM is the first sample-to-

result solution with a CE-IVD quantitative menu for viral meningitis
testing.

http://dx.doi.org/10.1016/j.jcv.2016.08.078
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Comparing performance of NxTAG RPP, xTAG
RVP Fast v2 and FilmArray RP for detecting
respiratory pathogens in nasopharyngeal
aspirates and swine/avian origin influenza A in
culture isolates

K.H. Chan ∗, P. Li, T.L. Wong, R. Chang, K.H. Chik

Department of Microbiology, The University of Hong
Kong, Hong Kong

Introduction: Rapid and accurate identification of the causative
pathogens of respiratory tract infections including influenza can
help guide treatment decisions with specific antiviral therapy,
implementation of infection control measure, possibly reducing the
length of hospital stay and associated healthcare costs.

Objective: This study is to compare the performance of NxTAG
RPP (CE-IVD) with xTAG RVP Fast v2 IVD and FilmArray for
detecting respiratory pathogens in nasopharyngeal aspirates, and
swine/avian origin influenza A in culture

Materials and methods: Seventy-one NPA samples collected
from Queen Mary Hospital patients suspected with respiratory viral
infections together with two swine and five avian origin influenza
A culture isolates: H1N1pdm09, H3N2 variant, H2N2, H5N1, H5N6,
H7N9 and H9N2 were recruited for this evaluation. Testing will be
performed according to the respective product inserts for NxTAG
RPP, xTAG RVP FASTv2 and FilmArray AP.

Results: The sensitivity, specificity, positive predictive value and
negative predictive value of NxTAG RPP, xTAG RVP and FilmArray
AP are 97.1%, 99.7%, 95.2% and 99.8%; 96.9%, 99.9%, 99.0% and 99.7%;
85.3%, 99.9%, 98.8% and 98.9% respectively. When NxTAG RPP was
compared with xTAG RVP and FilmArray RP, the concordance of
positive and negative results, Kappa is 0.95 (95% CI 0.91–0.98) and
0.92 (95% CI 0.87–0.98) respectively, while xTAG RVP compared
with FilmArray RP, Kappa is 0.90 (95% CI 0.85–0.95). All influenza
A subtype isolates were detected by matrix gene and the mean
of analytic sensitivity of NxTAG RPP, xTAG RVP and FilmArray RP
were 0.3, 12.3 and 0.5 of TCID50 respectively. The genotyping gene
remains negative except H1N1pdm2009 isolate. H3N2 variant was
subtyped as seasonal H3N2 by NxTAG RPP.

Conclusion: In this study, NxTAG RPP, xTAG RVP and FilmAr-
ray AP for detecting respiratory pathogens have high concordance
results between them. NxTAG RPP was the most sensitive for detec-
tion of respiratory pathogens than NxTAG RVP and FilmArray RP.
Despite NxTAG RVP gives incorrect subtyping of H3N2 variant, it is
still the most sensitive assay for detection of avian or swine origin
Influenza A that threaten human life.

http://dx.doi.org/10.1016/j.jcv.2016.08.079
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Comparison of the recently launched Hologic
Aptima HBV Quant assay with the established
Abbott RealTime HBV assay in viral load
measurement

Robert Ehret ∗, Andrew Moritz, Marcel Schuetze,
Martin Obermeier

Medical Center for Infectious Diseases, Berlin,
Germany

Background: Hologic’s Aptima HBV Quant assay is a HBV
DNA quantitative assay based on real-time Transcription Mediated
Amplification (TMA) that runs on the fully automated Panther sys-
tem with random access. A comparison with the Abbott m2000
RealTime assay was performed. Special focus with clinical samples
was put on reproducibility, linearity, sensitivity and performance
in different genotypes.

Methods: Fresh (n = 450), frozen (n = 178; 28 with known geno-
type) and diluted (n = 618) patient samples spread over the clinical
relevant range were tested. Analytical sensitivity of the Aptima
assay was assessed using dilutions of the AcroMetrix HBV standard
(SKU950150) run in replicates of 10/dilution. Linearity of both
assays was tested by dilution series of patient samples with HBV
genotypes A-F from 8.0 to 2.0 log IU/mL in replicates of 3. Intra-
assay variation was calculated by testing 30 replicates of a clinical
sample in three dilution steps of genotypes A, D and one unspeci-
fied in both systems. Inter-assay variation for the Hologic Aptima
system was assessed testing replicates of clinical samples with
genotype A, D and one unspecified in three dilution steps on 20
different days. Discrepant samples with a difference in viral load
greater 0.5 log IU/ml were retested with the Roche CAP/CTM HBV
assay.

Results: Aptima HBV Quant assay showed excellent perfor-
mance in high throughput routine. The calculated lower limit of
detection (LLOD) using the Acrometrix standard was 2.02 IU/mL
(plasma, package insert: 5.58 IU/ml). Regression models demon-
strated high concordance between the two assays for all genotypes.
In the correlation analyses for all tested samples the slope was
0.97 with an intercept of 0.17 and R2 of 0.94. Bland Altman plots
(Aptima minus RealTime) showed a mean difference of 0.045 with
no change in bias over the complete range from 10 IU/ml up to
650.000.000 IU/ml. Linearity was proofed by serial dilution from
8 log IU/mL to 2 log IU/mL showing no difference between the two
assays. Intra- and inter-assay variation was low and comparable to
RealTime with intra-assay %CV ranging from 1.9% for samples with
a viral load of 3.0 log IU/mL to 16.6% with 1.3 log IU/mL. 44 samples
with a difference of greater than 0.5 log IU/ml were retested. Most
of the discrepant samples showed higher values in the Aptima assay
as compared to the Abbott assay. This was supported by the Roche
CAP/CTM, which also showed higher values than the Abbott assay,
though not as high as the Aptima assay.

Conclusion: The Aptima HBV Quant assay showed good correla-
tion with Abbott RealTime with the same high sensitivity, linearity
and accuracy for all tested HBV genotypes. In this large comparison
study only a small amount of samples showed discrepant results.
These were mainly in the low to intermediate viral load range and
showed a higher quantification in the Aptima assay, what was sup-
ported by the results of retesting those samples with the Roche
CAP/CTM assay. With random access and time to first result of
about 150 min this assay is a major improvement in the viral load
monitoring of HBV infection.

http://dx.doi.org/10.1016/j.jcv.2016.08.080
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Comparison of two quantitative detection
assays of cytomegalovirus DNA

Tina Vasehus Madsen ∗,
Jeannette Kaslund Lilliedal, Xiaohui Chen Nielsen

Department of Clinical Microbiology, Slagelse
Hospital, Denmark

Background: Cytomegalovirus (CMV) represents the major
infectious cause of birth defects, as well as an important pathogen
for immune-compromised individuals. Quantitative DNA detection
of CMV is critical in the management of transplant patients. In this
study, we compared the performance of two commercially avail-
able CMV quantitative PCR assay in plasma for the diagnosis of CMV
infection.

Materials and methods: Two commercially available assays:
RealStar® CMV PCR Kit 1.0 (altona Diagnostics) and CMV real time
PCR Kit with extraction control (Quidel) were performed accord-
ing to the manufacturers’ instruction on (1) The 1st WHO standard
for CMV (09/162) with 10 folds dilution; (2) QCMD panel 2015;
(3) Thirteen plasma samples collected from Department of Clinical
Microbiology, Vejle Hospital, Denmark with positive CMV PCR.

RealStar® CMV PCR Kit 1.0 uses four concentrations for the
standard curve, while the Quidel CMV kit uses only three concen-
trations for the standard curve.

Results: The 1st WHO standard: The detection limit for
RealStar® CMV PCR Kit 1.0 is 5 × 102, while for Quidel CMV kit was
5 × 103. Most of the results from Quidel CMV kit measured CMV
more than 10 times higher than the true value, while quantitation
using RealStar® CMV PCR Kit 1.0 is very close to the true value
(Table 1).

QCMD panel 2015: There were ten samples from two distribu-
tions. Results from RealStar® CMV PCR Kit 1.0 were very close to
the expected QCMD results. Results from Quidel CMV kit were all
around one log10 IU/ml higher than the QCMD results (Table 2[b]).

Table 1

1st WHO standard
concentration

Altona Altona Quidel Quidel

CT value IU/ml CT value IU/ml

5 × 106 22.64 8.2 × 106 24.18 1.5 × 108

5 × 105 26.11 7.2 × 105 27.76 1.1 × 107

5 × 104 30.57 3.1 × 104 32.19 4.0 × 105

5 × 103 33.82 3.2 × 103 35.98 2.4 × 104

5 × 102 37.50 2.4 × 102 0 0
5 × 101 0 0 0 0
5 × 100 0 0 0 0

Table 2

Sample ID Altona Altona Quiel Quidel QCMD
IU/ml Log10IU/ml IU/ml Log10IU/ml Log10IU/ml

CMV15C1-1 0 0 0 0 2.407
CMV15C1-2 7863 3.896 937745 4.97 3.916
CMV15C1-3 8217 3.915 138175 5.14 3.916
CMV15C1-4 1164 3.066 9358 3.97 2.986
CMV15C1-5 10101 4.004 59300 4.77 3.873
CMV15C2-1 219 2.34 10135 4.01 2.707
CMV15C2-2 0 0 0 0 0
CMV15C2-3 727 2.862 11483 4.06 3.087
CMV15C2-4 110 2.041 0 0 2.151
CMV15C2-5 7959 3.901 124725 5.1 4.107
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Clinical positive samples: The PCR efficiency using RealStar®

CMV PCR Kit 1.0 was in the range 102.2–105.4, while the PCR effi-
ciency using Quidel CMV kit was in the range 111.6–124.2. Six of
the 13 samples showed ≥10 times higher viral load using Quidel
CMV kit than using RealStar® CMV PCR Kit 1.0.

Conclusions: Overall, both CMV assays performed well at our
laboratory. Viral load measured by RealStar® CMV PCR Kit 1.0 were
very close to the expected results from both QCMD panel and 1st
WHO standard, while viral load measured by Quidel CMV kit were
about one Log 10 IU/ml higher than expected. The same was seen
for the clinical samples, where Quidel CMV kit resulted in a higher
viral load compared to RealStar® CMV PCR Kit 1.0 for almost half
the samples. Based on the comparison it appeared that using Quidel
CMV kit would result in a higher level of viral load compared to
RealStar® CMV PCR Kit 1.0. This could potentially influence treat-
ment of patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.081
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Performance of the IDS-iSYS “walk away”
immunoassay system for the assessment of
immunity to rubella virus and cytomegalovirus

M. Baccard Longere 1,∗, J. Lupo 2, J. Tolenaere 1,
C. Delmas 3, P. Morand 2

1 Laboratoire de Virologie, CHU Grenoble, Université
Grenoble Alpes, France
2 Laboratoire de Virologie, CHU Grenoble, Institut de
Biologie Structurale Université Grenoble Alpes,
France
3 Immunodiagnostic Systems, Paris France

Background: Reliable and easy screening of IgG and IgM anti-
bodies against Rubella virus (RV) and Cytomegalovirus (CMV) is
of crucial importance in pregnant women in order to differentiate
absence of infection, past infection, primary infection or rein-
fection. Here we report the performance of a new commercial
automated immunoassay system, IDS-iSYS, for the assessment of
immunity to RV and CMV on a large panel of samples.

Material and methods: Two panels of 168 sera (162 patients)
and 350 sera (331 patients) were retrospectively selected from our
university hospital routine screening for RV and CMV serology,
respectively.

The immunoassays routinely used in our laboratory for the
detection of IgG (± IgG avidity) and IgM antibodies against RV
and CMV (Enzygnost® Immunoassay, Siemens Healthcare Diagnos-
tics; Ela test PKS® MedacDiagnostics and Vidas® assay bioMerieux)
were used as “reference tests” to classify the samples as (i) seroneg-
ative (IgG and IgM negative); (ii) past infection (IgM neg, IgG pos
with high IgG avidity); primary infection (IgM pos and IgG pos with
low IgG avidity) or reinfection or reactivation (IgM pos and IgG pos
with high IgG avidity

The determination of RV and CMV IgG avidity with the IDS-iSYS
system was also compared to the IgG avidity assessed with the
Vidas assay. Sensitivity (Sens.), specificity (Spec.) and concordance
(Conc.) of the IDS-iSYS parameters were compared to the reference
tests.

Results: RV panel-sera: 50 seronegative, 67 past infections, 36
primary infections, 1 reinfection. The IDS-iSYS IgG Sens., Spec.
and Conc. compared to the Enzygnost IgG assay were 97.4% (95%
IC:96.4–98.9), 100% (95% IC:92.9–100) and 96.7 (95% IC:92.4–98.6),
respectively. The IDS-iSYS IgM Sens., Spec. and Conc. compared
to Vidas IgM assay were 100% (95%: CI 89.2–100), 100% (95%: CI

97.1–100) and 100% (95% CI: 97.6–100). The IDS-iSYS IgG avidity
assay was tested on 24 and 52 sera with respectively a low or high
avidity with the Vidas avidity assay and the overall Conc. was 94.8%.
The specificity of the IDS-iSYS IgG avidity assay to exclude a primary
infection of less than 2 months was 100%.

CMV panel-sera: 116 seronegative, 130 past infections, 101 pri-
mary infections. The IDS-iSYS IgG Sens., Spec. and Conc. compared
with the Enzygnost IgG assay were 98.7(95% CI: 96.2–99.6), 99.2%
(95% CI: 95.2–99.9) and 98.9 (95% CI: 97–99.6), respectively. The
IDS-iSYS IgM Sens., Spec. and Conc. were compared to the ELAT Test
PKS Medac IgM assay as reference test. The Spec. was 100% (95%:
CI 96.7–100) both for the seronegative panel and the past infection
panel (CI 95%: 98.4–100). The Sens was 94.3 (95%:CI 87.3–97.6).
The Conc was 95.4% (CI 95%: 92.6–97.2). The IDS-iSYS IgG avidity
assay was tested on 96 and 107 sera with respectively a low or high
avidity with the Vidas avidity assay and the overall Conc. was 92.6%
(95%: CI 88–95.5). The specificity of the IDS-iSYS IgG avidity assay
to exclude a primary infection of less than 3 months was 100%

Conclusion: The IDS-iSYS is a real “Walk-Away System”; easy to
use, fast and secure and appears to offer new reliable commercial
immunoassays for the detection of IgG and IgM antibodies against
Rubella virus and Cytomegalovirus.

http://dx.doi.org/10.1016/j.jcv.2016.08.082
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Characterization of oseltamivir-resistant
population dynamics in immunosuppressed
patients with prolonged excretion using ddPCR
platform and comparison with deep sequencing
analysis

M. Pichon 1,2,∗, A. Gaymard 1,2, L. Josset 1,2,
M. Valette 1,2, G. Millat 3, B. Lina 1,2, V. Escuret 1,2

1 Virology Department, University Hospital of Lyon,
France
2 Virpath, Inserm U1111 – CNRS UMR 5308, Lyon,
France
3 Molecular Biology Department, University Hospital
of Lyon, France

Introduction: The H275Y mutation in neuraminidase (NA) is the
most frequently encountered mutation responsible for oseltamivir-
resistance in A(H1N1) influenza viruses (IV). Digital Droplets PCR
(ddPCR) is a rising method to explore single nucleotide poly-
morphism (SNP). ddPCR is known to have higher sensitivity than
real-time PCR (qPCR) and ability to obtain absolute quantifications
for subpopulations. After comparison of ddPCR, qPCR and deep
sequencing (NGS) performances, we explored the resistant sub-
population kinetics for two immunocompromised patients with
sustained shedding of A(H1N1)pdm09.

Methods: Overall 90 samples were analysed by two PCR tech-
nics using same primers and probes. (i) qPCR was performed using
ABI 7500 platform (Applied Biosystem, USA). Results were analysed
using SDS software. (ii) ddPCR assay was carried out according to
manufacturer’s instructions using the QX100 ddPCR platform (Bio-
rad laboratories, USA). ddPCR results were analysed by Quantasoft®

software. We strengthened our results by a NGS assay using PGM
platform (Lifetechnologies, USA). Reads were analysed using Sam-
Tools software and pileup files were analysed to evaluate the
proportion of each variant of interest. Discrimination performances
and sensitivity of the ddPCR assay were evaluated on mixes of wild
type (WT) H275-NA and mutated Y275-NA-coding segments at
different concentrations. Then, we evaluated mutation frequency
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in 10 nasopharyngeal swabs obtained from two immunocompro-
mised patients (n1 = 7 and n2 = 3) with extended A(H1N1)pdm09
viral shedding.

Results: High correlations (using Spearman correlation test)
were observed between qPCR and NGS, (r2 = 0.9187, p < 0.01), and
between ddPCR and NGS (r2 = 0.9132, p < 0.01). ddPCR demon-
strated higher performances than qPCR, using NGS assay as a gold
standard. ddPCR was able to detect 1.5–2% of oseltamivir-resistant
viruses in a WT IV population and 3–4% of WT IV in an oseltamivir-
resistant population (variation coefficient <10%). In the clinical
specimens of the first patient, the oseltamivir-resistant IV popula-
tion reach 56% 14 days after the beginning of oseltamivir treatment.
The treatment was then stopped during 22 days and resistant
IV population dropped to be below quantification level by qPCR
and ddPCR (<1.5%) Oseltamivir treatment was re-introduced and
oseltamivir-resistant IV population rocketed up to 96% in 5 days
before lethal complications. For the second patient, oseltamivir-
resistant IV populations reached 22%, 9 days after treatment onset,
on the last specimen collected before death.

Discussion: Use of new molecular tools can improve accu-
racy and speed of diagnosis especially for infectious diseases
when therapeutic resistance may lead to severe complications. Our
study showed that ddPCR is cheaper, less time-consuming and
demonstrated higher performances than classical qPCR to estimate
oseltamivir-resistant IV subpopulation percentages. This technique
could be used to monitor the emergence of H275Y-NA mutation in
immunocompromised patients. An early detection of oseltamivir-
resistant population may improve the therapeutic management
and decrease the rate of therapeutic failure.

http://dx.doi.org/10.1016/j.jcv.2016.08.083
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A new combination of old techniques for HIV
disease progression – qRT-PCR and ONEp-PCR

Quirina dos Santos Costa 1,∗,
José Miguel Azevedo Pereira 1,
Maria Manuel Lopes 1, Margarida Rocheta 2

1 Faculdade de Farmácia da Universidade de Lisboa,
Portugal
2 Faculdade de Agronomia da Universidade de
Lisboa, Portugal

Background: Human immunodeficiency virus type 2 (HIV-2)
have unique properties as a human pathogenic agent: is less effi-
cient on developing pathologic manifestations, the infection is
generally defined as less virulent and HIV-2 infected individuals
have a lower viral burden, accomplishing to a lower transmission
rate.

Primary and chimeric HIV-2 viruses have been shown to use
alternative coreceptors beyond the main CCR5 or CXCR4 to enter
host cells. These features seem to be related to a flexible envelope
oligomeric structure. HIV coreceptor usage, cDNA integration, and
HIV pathogenesis are mechanisms with poorly understood dynam-
ics.

Sensitive methods are needed for quantifying gene expression
and copy number in HIV infected cells. Combining qRT-PCR with
ONEp-PCR (one primer-PCR), which is a relatively simple cus-
tomized technique that can be used to investigate fingerprinting,
polymorphisms, genomic instability in HIV infected cells, and has
the potential to reveal associated markers, is a renewable resource
for numerous studies in various fields of modern biology and
medicine.

Findings: In this work it is shown that primary HIV-2 R5 and
ROD/envR5 or ROD/env-R5/-X4 chimeric viruses have differential
behaviour related to copy number integration and expression.

Conclusions: HIV-2 env-V1V2 region is responsible to trigger
different signal pathways leading to ccr5 and env expression, and
env copy number, in infected human T-lymphocytes genomic DNA.
These results also point out the potential usefulness of combin-
ing qRT-PCR and ONEp-PCR to detect changes in HIV proviral DNA
within the infected cell’s genome, as a new tool for HIV disease
progression.

http://dx.doi.org/10.1016/j.jcv.2016.08.084
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Performance of the IDS-iSYS “walk away”
immunoassay system for the determination of
Epstein–Barr Virus (EBV) serological status

M. Baccard Longere 1,∗, J. Lupo 2, J. Tolenaere 1,
C. delmas 3, P. Morand 4

1 Laboratoire de Virologie CHU Grenoble, France
2 Laboratoire de Virologie CHU Grenoble, Institut de
Biologie Structurale Universite Grenoble Alpes,
France
3 Immunodiagnostic Systems, Paris, France
4 Laboratoirede Virologie CHU Grenoble, Institut de
Biologie Structurale Universite Grenoble Alpes,
France

Background: The combination of EBV specific serological mark-
ers is the best strategy to assess the immune status against EBV
infection. Usually the simultaneous detection of IgM and IgG anti-
bodies against the viral capsid antigen (VCA) and against the EBV
nuclear 1Ag (EBNA1) is sufficient to differentiate between: absence
of infection (AI), past infection (PastI) and primary infection (PrI).
Here we report the performance of a new commercial automated
immunoassay system, IDS-iSYS, for the detection of VCA IgM, VCA
IgG and EBNA IgG on a large panel of samples.

Material and methods: A panel of 435 sera (426 patients)
was retrospectively selected from our university hospital routine
screening EBV serology.

The immunoassay routinely used in our laboratory for the
detection of IgG and IgM antibodies against EBV (Enzygnost®

Immunoassay, Siemens Healthcare Diagnostics;) and IgG antibod-
ies against EBNA (BioMedicalDiagnostics) were used as “reference
tests” to classify the 435 samples as: (i) seronegative (EBV IgG/IgM
and EBNA IgG negative n = 90); (ii) past infection (EBV IgM neg, EBV
IgG pos, EBNA IgG pos, n = 108); primary infection (EBV IgM pos and
EBV IgG pos or neg, EBNA IgG neg n: 117).

Additionally, 22 sera (22 patients) with an “isolated EBV IgG”
status and 15 sera (7 patients) with all the three markers detected
as positive (EBV IgM/IgG pos and EBNA IgG pos) were re-classified
as primary infection or past infection with further analysis (indirect
immunofluorescence assay, heterophile antibodies detection) and
tested with the IDS-iSYS system. Eighty-three serologically proven
primary infections caused by other viruses (cytomegalovirus, hep-
atitis viruses, parvovirus. . .) were also used to test the IDS-iSYS IgM
VCA cross reactivity.

Sensitivity (Sens.) and specificity (Spe.) of the three IDS-iSYS
parameters were compared to the reference tests. The agreement
between IDS iSYS EBV status obtained with the three iSYS markers
and the expected EBV status obtained with the referent test was
established in accordance with the criteria of interpretation of the
manufacturers.

http://dx.doi.org/10.1016/j.jcv.2016.08.083
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.084&domain=pdf
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Results: IDS iSYs VCA IgM: Sens. during PrI = 97.5%
(95%CI:92.6–99.4). Spe. during AI and PastI = 97,4%
(95%CI:92.6–99). Spec with interfering sera from other viral
primary infections =88.1% (95%CI:79.2–93.5).

IDS iSYS VCA IgG: Sens. during PrI and PastI = 71.2%
(95%CI:62.3–78.7) and 98.2 (95%IC 95.4–99.3) respectively.
Spe. during AI = 94.4% (95% CI:92.2–97.6)

IDS iSYS EBNA IgG: Sens. during PastI = 97.3 (95%CI 93.6–98.4).
Spe. during AI and PrI = 98.9 (95%CI:93.9–99.8) and 90.1% (95%CI:
83.4–94.4) respectively.

Agreement for the determination of EBV status between IDS iSYS
system and reference test = 84. 4 (95%CI:80.6–87.6).

Conclusion: The IDS- iSYS is a real “Walk-Away System”, easy to
use, fast and secure and appears to offer new reliable commercial
immunoassays for the determination of EBV serological status.

http://dx.doi.org/10.1016/j.jcv.2016.08.085
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Evaluation of process control “Mengo Virus”
using 3 RNA extraction kits and 2 different
types of methods of one-step real-time RT-PCR
in Donax sp (Palabritas)

Pablo Londone-Bailon

Instituto Tecnologico de la Produccion, Peru

There are many problems to extract viral genetic material that
is contaminating bivalve molluscs, this is due to bivalve molluscs,
specifically the hepatopancreas, have many inhibitors to PCR, for
that reason extraction methods should consider a virus process
control used to measure the efficiency of extraction. In the mar-
ket there are many commercial kits for extracting the nucleic acid
of the virus and to perform One-step real-time RT-PCR, but most are
not tested on bivalve mollusks, for this reason, the aim to evaluate
the efficiency of extraction process control (Mengo virus) using 3
different RNA extraction kits and 2 treatments of One-Step real time
RT-PCR. They were used to study 30 samples of hepatopancreas of
Donax sp. (Palabritas) to which was added 10 �l of Mengo virus at a
concentration of 1.6 × 104 particles/�l, and processing of the sam-
ple according to the ISO/TS 15216-2:2013, then RNA was extracted
of each sample with the kits: 1. BioMerieux NucliSENS® system
(bioMerieux SA, France), 2. PureLinkTM RNA Mini Kit (Ambion-
Life TechnologiesTM, USA) and 3. Hugh Pure RNA Tissue Kit (Roche
SA, Germany). Once extracted RNA was performed one-step real-
time RT-PCR using the following treatments: 1. the UltraSense
One-step qRT-PCR (Invitrogen, USA) kit according to the ISO/TS
15216-2:2013 was used and 2. Kit Mengovirus@ceeramToolsTM

(CEERAM, France) according to the manufacturer’s specifications
was used. It turned out that the measuring efficiency of the extrac-
tion process control (Mengo virus) the best method of extraction
was BioMerieux NucliSENS® system with an efficiency 10 times
greater than the second; and with respect to matters related to Kits
One-step real-time RT-PCR it can be concluded that treatment 1
kit UltraSense One-step qRT-PCR has an efficiency of 32% over the
Mengovirus@ceeramToolsTM Kit.

http://dx.doi.org/10.1016/j.jcv.2016.08.086
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Ion Torrent next generation sequencing for
accurate genotyping and detection of resistance
associated variants in HCV and HIV
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1 Vela Research Ltd., Singapore
2 Department of Pathology, Faculty of Medicine,
Ramathibodi Hospital Mahidol University, Bangkok,
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Laboratory Medicine, National University Hospital,
Singapore

Background: Detection of resistance-associated mutations is
well established in HIV ART (as DRMs) and is increasingly used
in HCV patients selected for treatment (as RAVs) with direct
acting antiviral agents (DAAs). Both for DAA treatment and con-
ventional interferon-based therapy accurate determination of HCV
genotypes (GTs) is essential. Sanger sequencing has recognized lim-
itations in sensitivity and turn around time. NGS provides excellent
accuracy, speed and sensitivity enabling detection of rare mutants,
HCV subtypes as well as mixed infections.

Objectives: To develop improved detection of clinically rele-
vant viral mutations using ion torrent based NGS in an automated
workflow.

Materials and methods: We have used NGS in combination
with workflow automation on a newly developed platform based
on the emotion 5075 system (Eppendorf, Germany) consisting of a
continuous robotic process starting with sample extraction and RT-
PCR followed by automated library preparation, Ion Torrent deep
sequencing and direct online data analysis to determine HCV geno-
types and RAVs as well as DRMs in HIV. We have employed target
sequences from the HCV NS3, NS5A and NS5B regions. For HIV
sequences in reverse transcriptase, protease and integrase were
selected for NGS.

Results: We are reporting results from an evaluation study con-
ducted on >200 HCV sera comparing HCV genotyping with line
probe assay. Two cases of mixed GT infections were detected. Con-
firmation of discrepant results between NGS and line probing by
Sanger sequencing indicated 100% accurate GTs by NGS whereas in
several cases line probe results would have led to selection of sub-
optimal therapy regimens. In an HIV pilot study (n = 112 patients),
comparing NGS results to TruGene sequencing the Sentosa SQ HIV
Genotyping Assay detected 100% (199/199) of all mutations in
the protease gene and more that 98% mutations (427/435) in the
reverse transcriptase gene.

Conclusions: Given the crucial role of accurate sequencing anal-
ysis in HCV and HIV treatment management, workflow automated
NGS appears as a highly reliable tool for differentiating HCV GTs
and RAVs, which can help to prevent diagnostic errors potentially
leading to suboptimal treatment.

Considering the pivotal role of DRMs in HIV patients under
HAART the Sentosa SQ HIV Genotyping workflow appears as a valu-
able new tool for detecting clinically relevant HIV variants. Given
its high sensitivity compared to Sanger based systems and the

http://dx.doi.org/10.1016/j.jcv.2016.08.085
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comparatively short turnaround time of two days the workflow
offers relevant improvements in HIV DRM detection.

http://dx.doi.org/10.1016/j.jcv.2016.08.087
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Mass spectrometry of influenza virus using
clinically available MALDI-TOF platform

Andrei Musaji ∗, Richard Fahlman,
Carmen Charlton

University of Alberta, Canada

Viral respiratory disease caused by influenza viruses has an
important medical, epidemiological and economic impact on global
population. Ideal screening assays for influenza viruses directly
from clinical specimens must be not only of high sensitivity and
specify, but also must have short turn-around times (less than
two hours). In many laboratories, screening for influenza virus
directly from clinical specimens is based on express Direct Fluores-
cent Antibody Assay, which is quite specific, but not very sensitive,
when compared to RT-PCR (reverse transcriptase PCR). On the other
hand, nucleic acid amplification assays, such as RT-PCR, are not
characterized by quick turn-around times. Little is known if mass
spectrometry technology may be used as an alternative screening
approach for influenza virus identification directly from clinical
samples.

The main objective of our study was to analyse mass spectra
for influenza virus identification using a mass spectrometer, which
is routinely used in our Clinical Microbiology Diagnostic Labora-
tory for bacterial or fungal identification. In this preliminary study,
we used cell culture or egg-amplified influenza viruses as well as
their corresponding recombinant neuraminidase (NA) and hemag-
glutinin (HA) proteins. Mass spectra were generated using clinically
available Biomerieux Vitek® MS MALDI-TOF mass spectrometer.
All proteins and whole viruses were pre-treated by lysis solution,
sonication, boiling and microwaving. Influenza viruses and their
corresponding HA and NA proteins were either directly applied on
MALDI-TOF target or a minimal pre-treatment with either formic
acid extraction and/or short trypsin digestion was used prior to
target application of samples. Overall, the turn-around time for
specimens was from less than an hour (without trypsin digestion)
to three hours (with trypsin digestion). Mass spectra for H1N1,
H3N2 and B influenza viruses as well as their corresponding HA
and NA were analysed. We used VENN diagrams to manually ana-
lyze spectra of HA and NA and the corresponding whole virus in
order to identify potential peak (m/z) candidates for the influenza
virus identification by MS MALDI-TOF. On average, three to five
peak candidates were identified for each influenza virus based on
mass spectra analysis of HA, NA and entire influenza virus mass
spectrometry.

Engineering and implementation costs for a mass spectrome-
ter, which may be used in a Clinical Microbiology setting and yet
possess a resolution capacity comparable to that of research use
only platforms, is quite lengthy and financially demanding proce-
dure. In this preliminary study we investigated whether already
clinically available mass spectrometer may be used for influenza
virus identification. We obtained a number of peak candidates,
which may be used for a peak database creation in the future exper-
iments. In the future, we are planning to identify influenza viruses

directly from virus-spiked clinical specimens as well as from clini-
cal specimens derived from symptomatic patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.088
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Increasing blood safety by diagnosing Zika,
Chikungunya and Dengue in times of massive
outbreaks

A. Latz 1, M.E. Pereira 2, R. Berlie 3

1 NovaTec Immundiagnostica GmbH, Dietzenbach,
Germany
2 Siemens Healthcare GmbH, Marburg, Germany
3 NovaTec Immundiagnostica GmbH, Germany

The Aedes trio (Dengue, Chikungunya and Zika) are arthropod-
borne viruses that are transmitted by mosquitos of different Aedes
species (Aedes aegypti, Aedes albopictus). They have been reported
in Africa, the Americas, Asia and the Pacific Islands. Dengue virus is
a flavivirus, closely related to Zika whereas Chikungunya belongs to
the alphaviruses. Dengue shares some clinical signs with Chikun-
gunya and Zika and they can be misdiagnosed in areas where these
arboviruses are common. As Dengue infection may cause a rash that
could be confused with other diseases such as Chikungunya, Zika
and measles, these other diseases do need to be ruled out. Diagno-
sis of Zika will first and foremost be by exclusion of other diseases
such as Chikungunya and Dengue, based on symptoms and travel
history. It is known that these diseases can also be transmitted by
blood transfusion. Since a great proportion of infected persons are
asymptomatic special care has to be taken in respect to blood safety.

Surveillance and testing algorithm for these three co-circulating
arboviruses are needed since they show high impact on the
socio economic burden in endemic countries. WHO proposed very
recently a testing guidance for laboratory detection and diagnosis
of these diseases. On 1 February 2016 the WHO declared a Pub-
lic Health Emergency of International Concern (PHEIC) regarding a
recent cluster of microcephaly cases and other neurological dis-
orders and the possible association of these illnesses with Zika
virus infections. The WHO recommended efforts towards improved
surveillance of Zika virus which is only possible with an accurate
diagnostic system for Dengue and Chikungunya as well.

Here we show how the BEP® III and BEP 2000 Advance® systems
of Siemens Healthcare GmbH in combination with the Novagnost®

ELISA assays can help in the management of outbreaks, proper
diagnosis of individuals and surveillance of populations at risk.

The combination of highly sensitive and specific ELISA
assays (Dengue IgG sensitivity >95%/specificity >95%; Dengue
IgM sensitivity 82,3%/specificity >95%; Chikungunya IgG sen-
sitivity >98.6%/specificity 100%; Chikungunya IgM sensitivity
>98.8%/specificity 100%/Zika IgM sensitivity >100%/specificity
98.2%) fulfills the criteria of the WHO testing guidance for high
throughput screening of these diseases and therefore seems to be
an excellent tool for surveillance of blood products.

http://dx.doi.org/10.1016/j.jcv.2016.08.089
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Newly diagnosed HIV-1 cases: Decreased
proportion of recent infections based on a
multi-assay algorithm combining two
serological assays
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Background: HIV surveillance requires monitoring of new HIV
diagnoses and differentiation of incident and older infections. Accu-
rate incidence estimates are needed to identify populations at
increased risk of HIV acquisition, monitor the HIV/AIDS epidemic
and evaluate interventions for HIV prevention. Unfortunately,
serologic assays developed for cross-sectional incidence estima-
tion often overestimate HIV incidence because some long term
infections are classified as assay positive (incident). The use of
multi-assay algorithms to estimate the incidence is a promising
alternative approach.

Objectives: To develop a multi-assay algorithm which combines
use of routine serological laboratory diagnostic tools for determi-
nation of accurate HIV-1 recent infection.

Study design: Newly confirmed HIV infections from
January–April 2016 (n = 163) were extracted from the NVRL
HIV Database. For each new HIV diagnosis, HIV INNO-LIA assay
(LIA) results and risk factor data, where available, were obtained
from the NVRL laboratory information system. Recent HIV infec-
tions were identified using the following criteria: Evidence of
an HIV negative test in the previous 12 months, detection of
p24 antigen on first diagnosis and application of the LIA HIV
confirmatory assay banding pattern. All samples were also tested
using the Sedia HIV Limiting Antigen Avidity assay (LAg). The
assays were performed in both screening (tested in singlet) and
confirmatory (tested in triplicate) modes. The normalised cut-off in
the screening assay was ODn = 2 and in the confirmatory assay was
ODn = 1.5. In order to develop a multi-assay algorithm (MAA) for
determination of accurate HIV-1 recent infection, results of the LAg
assay were combined with the LIA using Algorithm 15.1 developed
by Schupbach J et al., 2015. These algorithms are derived from
antibody reaction scores to the seven HIV antigen bands present
on the LIA strip (sgp120, gp41, p31, p24, p17, sgp105 and gp36).

Results: All patients were HIV-1 subtype B. Excluding four
patients who were receiving antiretroviral treatment, a subset of
31 patients had low avidity suggestive of recent infections accord-
ing to the LAg assay (19.5%). Applying Algorithm 15.1, divided this
group into 15 patients with recent infection (9.4%) (Group 1) and
16 with long-term infection (Group 2). Mann-Whitney test analysis
showed that Group 1 patients had significantly lower LAg avidity
(ODn: 0.370 ± 0.10) when compared with Group 2 patients (ODn:
0.672 ± 0.089, p < 0.01). HIV viral loads were measured in a sub-
set of patients and tended to be higher in Group 1. Although there
was no significant difference in age between the groups, 9 patients
(56.3%) in Group 2 were older than all the patients in Group 1.
Both groups comprised mainly males, 86.7% and 87.5% respectively
and the predominant cohort was MSM, comprising 80% and 70%
respectively.

Conclusions: In this preliminary study, the 2-assay MAA which
combined LAg and LIA Algorithm 15.1 decreased the proportion of
recent HIV infections from 19.5% to 9.4%. Identification of an MAA

that can be performed entirely on stored serum or plasma samples
and does not require CD4 cell count or HIV viral load has major
implications for HIV surveillance. Nevertheless, it is intended now
to combine the results of the MAA with clinical epidemiological
data to provide the most accurate information on incident cases
defined by risk groups.

http://dx.doi.org/10.1016/j.jcv.2016.08.090
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Lateral flow immunochromatographic assay for
detection of Porcine Respiratory Reproductive
Syndrome Virus type 1-specific antibodies
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Introduction: Porcine reproductive and respiratory syndrome
virus (PRRSV) is an enveloped, single-stranded positive-sense RNA
virus that belongs to the family Arteriviridae, order Nidovirales
(Cavanagh, 1997). It was first discovered in 1987 in the USA (Hill,
1990) and was discovered later in Europe in 1991 (Collins et al.,
1992). The pathogenic organism is one of the most economically
noteworthy infectious diseases of swine in many regions of world
(Christianson et al., 1992, Meulenberg et al., 1993). It is highly
required to discriminate the genotype of PRRSV so that the appro-
priate control measure will be applied to the PRRSV infected farm
to minimize economic loss. Therefore, we have developed the lat-
eral flow immunochromatographic assay (LFIC) as a highly useful
point-of-care testing for the early detection of antibodies induced
only by PRRSV type 1.

Materials and methods: The type 1 PRRSV (Lelystad) recom-
binant nucleocapsid proteins were produced by using E. coli
expression system. And used for immunization to the Balb/c
mouse for generation of specific monoclonal antibodies against
it. The recombinant nucleocapsid proteins were coupled to the
gold nanoparticles (about 40 nm) in appropriate conditions as a
detector, and the monoclonal antibodies were immobilized to the
nitrocellulose membrane as a capture.

Results: This analysis of samples from PRRSV-negative field
samples was used. A total of 126 pigs serum samples were tested
by ELISA (IDEXX), IFA, and LFIC assay for detection of PRRSV type
1. The specificity was determined to be 124/126%. To evaluate the
distinction between detection of PRRSV type 1 and type 2 antibod-
ies, sera from 6 pigs infected with PRRSV type 1 (E38) and type 2
(LMY, PL97-1) were collected during days post infection (to 52 pi).
In the case of the PRRSV type 1 antibodies, the reaction signals were
detected at the test zone of this kit but no reaction signals were
detected in PRRSV type 2 antibodies. In addition, to determine the
assay at early stages of the infection, sera from 8 pigs infected with
type 1 (LV) and type 2 (VR2332) were collected during days 9 pi.
While standard methods showed low sensitivity rates before day
9 pi, LFIC assay detected seropositive samples at days 7 pi showing
greater sensitivity at early stages of the PRRSV type 1.

Conclusions: In conclusion, the high consent between LFIC
assay and commercial ELISA assay suggests that the LFIC assay is
a very useful method for the early detection of pigs infected with
type 1 PRRSV. Thus, the LFIC assay may be a useful alternative to
the current diagnostic tools used to detect PRRSV type 1-specific
antibodies [1,2].
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Random access molecular diagnostics –
Increased efficiency in laboratory workflow and
translation of reduced result turnaround time
to patient benefit
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Nottingham University Hospitals NHS Trust, United
Kingdom

The advent of molecular diagnostics for infectious diseases was
accompanied by the ability to drastically reduce the time taken to
produce a diagnostic result, with tangible benefits to the patient
pathway such as rapid administration of treatment and timely
infection control intervention. However, the majority of molecu-
lar diagnostic platforms for the diagnosis of infectious disease are
reliant upon batch processing in order to maximise cost effective-
ness or due to limited availability of staff. This batch processing
workflow limits the possible reductions in result turnaround time
and thus potential benefits to the patient pathway.

The DxN VERIS System by Beckman Coulter is a random access,
real-time PCR analyser for the combined extraction and quanti-
tative analysis of pathogen nucleic acid in clinical samples. The
system is designed to reduce staff hands on time and enable real-
time testing of clinical samples. In order to evaluate potential
reductions in turnaround time to result, improvements in labora-
tory workflow and the opportunity to re-optimise the skill mix of
laboratory staff the DxN VERIS System was evaluated in parallel
with current testing methodologies at the Nottingham University
Hospitals Microbiology department. Of the four assays selected
for comparison (HIV, hepatitis B, hepatitis C and CMV quantita-
tion), significant reductions were demonstrated across all. Average
turnaround time reductions ranged from 36 h for CMV results, to
190 h for hepatitis B results and in most cases with VERIS analysis a
result would have been made available to the requesting clinician
on the same day as the sample request.

The issue of how result turnaround time directly affects the
patient is often not considered when evaluating a diagnostic plat-
form, but is becoming more important with recent initiatives to
implement timely and appropriate antimicrobial treatment and
necessary infection control precautions. The evaluation at Not-
tingham University Hospitals investigated this aspect further,
evaluating individual patient cases and demonstrating how a
reduction in turnaround time via random access testing could
directly translate to a positive impact on the patient care path-
way. Random access testing facilitates increased efficiency in the
patient’s care, timely intervention with appropriate antiviral ther-
apy and prompt decisions for future patient management.

http://dx.doi.org/10.1016/j.jcv.2016.08.092

Abstract no: 54
Presentation at ESCV 2016: Poster 53

Real-time multiplex PCR system detection of
viruses and bacteria in blood from febrile
infants <90 days of age
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Background: Fever in infants (<90 days old) is a common med-
ical problem that accounts for a large proportion of pediatric
emergency department visits. Because the symptoms displayed are
often non-specific, it is difficult to distinguish between viral syn-
dromes, serious bacterial infection (SBI), or non-infectious causes of
fever. Clinicians currently rely on a combination of patient history,
physical examination, and laboratory findings to identify patients
that are at a high or low risk of SBI. While this methodology is
intended to reduce unnecessary testing/treatment, most febrile
infants still receive extensive evaluation as well as hospital admis-
sion until a bacterial infection can be ruled out. A rapid, easy-to-use,
comprehensive diagnostic test could benefit patient care in this
vulnerable population by potentially reducing antibiotic use or
influencing hospital admission decisions.

To aid in the etiological identification for this non-specific syn-
drome, BioFire Diagnostics is developing the FilmArray® Febrile
Infant (FI) Panel for use on the FilmArray System. The FilmArray
FI Panel simultaneously tests for six bacteria and ten viruses using
200 �L of blood. Two minutes of hands-on time are required and
comprehensive results are returned in about an hour.

Materials and methods: 245 blood specimens from infants,
≤90 days, with either a fever (reported temperature > 38.0 ◦C) or
a blood/CSF culture where an SBI was suspected, were evaluated
in this study. This study was approved by each participating sites
institutional review board (IRB). Residual standard of care (SOC)
specimens as well as prospectively collected samples were tested.
Each blood sample was divided into two 250 �L aliquots for Fil-
mArray FI testing and independent comparator PCR testing.

FilmArray FI results were compared to SOC laboratory results
as well as verified with independent PCR comparator assays. Any
discrepancies between the FilmArray FI Panel and comparator PCR
were investigated with additional bi-directional PCR sequencing.

Results: There were 80 detections of virus or bacteria, across
the 245 blood specimens (33% positivity). Seventy-nine percent
(79%, 63/80) were viruses and 21% were bacteria (17/80). The
most frequently detected virus was enterovirus (17), followed by
human herpesvirus 6 (16) and adenovirus (7). The most frequently
detected bacteria were Streptococcus agalactiae (6), Escherichia coli
(4), and Staphylococcus aureus (3). Blood culture identified 17 bacte-
ria, seven of which were common skin contaminants such as
Coagulase-negative Staphylococcus. FilmArray FI and blood culture
were in agreement of 4 of 8 shared results. Dual viral and bacterial
infections were observed in eight samples. The FilmArray FI Panel
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provided a positive microorganism identification in 21% (23/106)
of cases where SOC test results were negative.

Conclusion: Testing of febrile infants with the FilmArray FI
Panel resulted in a pathogen detection in 33% (80/245) of tests,
most of which would not require antibiotic intervention. Addition-
ally, the FilmArray FI Panel detected 17 bacteria directly from blood
with no upfront enrichment step. These results suggest that the Fil-
mArray FI Panel could be a useful system to rapidly aid in identifying
pathogens causing fever in infants.

This abstract contains information regarding assays that have
not been reviewed by regulatory agencies for in vitro diagnostic
use.

http://dx.doi.org/10.1016/j.jcv.2016.08.093
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HIV incidence assays: Evaluation of three HIV
Avidity enzyme immunoassays

J. Hassan 1,∗, G. Murphy 2, F. Reid 1, H. Tuite 3,
D. Igoe 4, C. De Gascun 1

1 National Virus Reference Laboratory, University
College Dublin, Dublin 4, Ireland
2 Public Health England, London on behalf of the
Consortium for Performance and Evaluation of HIV
Incidence Assays (CEPHIA), United Kingdom
3 Galway University Hospital, Galway, Ireland
4 Health Protection Surveillance Centre, Gardiner
Street, Dublin 1, Ireland

Background: The development of assays for detection of recent
HIV infections is crucial for analysing trends in infection in different
populations for surveillance and prevention measures. Several HIV
Avidity assays have been developed to distinguish between recent
HIV infections and long term established infections.

Objectives: To identify and validate a suitable method for deter-
mining recent HIV infections in Ireland and to incorporate this assay
as a routine diagnostic tool in the NVRL.

Study design: We compared three currently available manual
HIV avidity enzyme immunoassays: Sedia HIV Limiting Antigen
Avidity assay (LAg), Sedia BED HIV-1 Incidence immunoassay
(BED) and a modified Bio-Rad Genetic Systems HIV-1/HIV-2 plus
O enzyme immunoassay. A total of 50 samples from the Consor-
tium for the Evaluation and Performance of HIV Incidence Assays
(CEPHIA) which included 15 recent and 35 long term HIV-1 infec-
tions were tested. All assays were performed in both screening
(tested in singlet) and confirmatory (tested in triplicate) modes.
The normalised cut-off in the screening assay was OD = 2 and in the
confirmatory assay was OD = 1.5.

Results: All patients were HIV subtype B. The age range was 23-
64 years and included 47 males. HIV viral loads ranged from 709
to 9.44 × 106 copies/ml. None of the patients were on antiretroviral
therapy at the time of sampling. In the screening mode, the pos-
itive predictive value for the LAg, BED and Bio-Rad assays were
98%, 90% and 93.3% respectively, sensitivity was 100% for all assays
however, specificity was 100%, 100% and 97.2% respectively. The
modified Bio-Rad assay incorrectly identified 1 sample as recent
infection. HIV viral loads were significantly higher in recent infec-
tions (p < 0.001) and seroconversion intervals were longer in long
term infected individuals (p < 0.001). Chi-square analysis revealed
that more long term infected patients had Fiebig stage of V+
compared to recently infected individuals (p < 0.001). Significant
correlation was observed when 24 samples from Irish patients were

tested at the NVRL and Public Health England laboratory, r2 = 0.96,
p < 0.001.

Conclusions: The method identified for use in the NVRL is the
Sedia HIV-1 Limiting Antigen Avidity enzyme immunoassay. This
method is recommended by the WHO and is used by Public Health
England to distinguish recent HIV infection from long-term infec-
tion. This assay will be used in the NVRL to test all new HIV
diagnoses from January 2016 onwards.

http://dx.doi.org/10.1016/j.jcv.2016.08.094
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Evaluation of the H-DiaCMVQ kit® for detecting
and quantifying CMV-DNA in plasma and in
whole blood samples

Catherine Mengelle 1,∗, Jean-Michel Mansuy 1,
Laeitita Houles 1, Karine Sandres-Saune 2,
Jacques Izopet 2

1 Department of Virology, Toulouse University
Hospital, Toulouse, France
2 Department of Virology, Toulouse University
Hospital, Department of Physiopathology, Unité
Inserm U563, Toulouse, France

Aims: To validate the analytical characteristics of the H-
DiaCMVQ kit® for the detection and the quantification of CMV-DNA
in plasma and in whole blood. To assess the clinical performances
and to analyze the influence of blood compartment by comparing
the H-DiaCMVQ kit® and the in-house method on 150 samples.

Material and methods: Whole blood samples were tested with
the in-house method. 50 positive (mean viral load: 2.79 log10 IU/ml,
range: 6–1.85 log10 IU/ml) and 100 negative samples were selected
for analysis and plasma collection.

Nucleic acids were extracted with the MagNA Pure 96 DNA and
Viral NA Small Volume kit® on the MagNA Pure 96TM instrument
according to the Pathogen Universal 200 protocol (plasma) and
DNA Blood SV protocol (whole blood) (Roche Molecular Diagnos-
tics, Meylan, France).

For comparison, samples were tested with the reference method
targeting the UL83 (limit of detection 74 IU/ml (1.87 log10 IU/ml)
and with the H-DiaCMVQ kit® (Diagenode, Seraing, Belgium), both
on the Light Cycler 480TM. Results were calculated in log10 IU/ml.

Results: The analytical performances of the H-DiaCMVQ kit®

were very satisfactory on either plasma or whole blood: specificity
was 100% and a very high range of linearity was obtained.

Intra-assay reproducibility was 0.20 and 0.03 in two plasma
samples (3.04 and 6.10 log10 IU/ml) it was 0.33 and 0.07 in two
whole blood samples (3.17 and 6.87 log10 IU/ml). Inter-assay repro-
ducibility was 0.30 and 0.13 in two plasma samples (3.58 and
5.38 log10 IU/ml) it was 0.47, 0.19 in two whole blood samples (3.62
and 5.51 log10 IU/ml).

CMV-DNA correlated well in plasma between both methods
(n = 24): r = 0.82, p < 0.0001, (slope of Deming regression 0.912 [CI
95%: 0.63–1.19] and y-intercept 1.12 [CI 95%: 0.30–1.94]. Simi-
larly CMV-DNA correlated well in whole blood (n = 36): r = 0.86,
p < 0.0001, (slope of Deming regression 1.071 [CI 95%: 0.86–1.28]
and y-intercept 0.84 [CI 95%: 0.18–1.5].

We analyzed the influence of the blood compartment by com-
paring the results obtained on whole blood with the reference
method with those obtained with the H-DiaCMVQ kit® on corre-
sponding plasma samples (n = 150). 142 samples gave concordant
results (36 positive and 106 negative). Eight samples gave dis-
crepant results: 2 samples were positive in whole blood and
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negative in plasma (3.54 and 3.83 log10 IU/ml) and 6 gave the oppo-
site results (mean viral load: 2.73 log10 IU/ml). All positive (n = 36)
samples were analyzed. Linear regression analysis showed a good
correlation between the two methods: r = 0.75, p < 0.0001, (slope
of Deming regression 1.299 [CI 95%: 0.900–1.698] and y-intercept
0.49 [CI 95%: −1.908 to 0.9199]. The Bland-Altman representation
showed that the CMV-DNA quantitation in whole blood gave higher
virus loads than did the CMV-DNA quantitation in plasma: the aver-
age deviation was −0.54 log10 IU/ml (SD = 0.60).

The influence of the blood compartment was also analyzed by
comparing the virus load kinetics for successive samples selected
from four immunosuppressed patients (16 samples). Overall results
showed similar patterns with variation in the same direction.
Whole blood was the only compartment that tested positive in one
patient for very low virus loads (2.02–2.78 log log10 IU/ml).

Conclusion: The H-DIACMVQ kit® provides precise, repro-
ducible results and it satisfies quality requirements for routine
monitoring of DNA-CMV in plasma or whole blood samples.

http://dx.doi.org/10.1016/j.jcv.2016.08.095
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Use of recombinant virus technology to produce
non-infectious, whole process controls for
emerging viruses such as Ebola, Chikungunya,
Dengue-2, Norovirus GII, MERS-CoV and Zika

C. Plachot ∗, C. Huang, R. Vemula, J. Wu, H.J. Lee,
B. Anekella

SeraCare Life Sciences, United States

Background: Outbreaks of viral communicable disease and
appearance of new viral strains can represent public health emer-
gencies. As diagnostic laboratories and test developers design,
manufacture and validate diagnostic assays to prepare for these
threats, positive reference materials are needed. SeraCare has
developed AccuPlexTM recombinant virus technology to produce
whole process reference materials that mimic clinical samples.
They are mammalian virus products and are non-infectious. Accu-
Plex technology was used to develop quality controls for amplified
nucleic acid tests for the emerging viruses Ebola, Chikungunya,
Dengue-2, Norovirus GII, MERS-CoV and Zika as well as drug resis-
tant HIV-1. Here we demonstrate the performance of these quality
control materials and show that they have an extended stability at
2–8 ◦C and do not require freezer storage.

Methods: AccuPlexTM controls for RNA viruses employ engi-
neered Sindbis virus, and a portion of the Sindbis structural genes
are replaced with up to ∼4000 bp of the diagnostic targets of inter-
est. Where the diagnostic targets are well defined, those regions
were incorporated into one recombinant virus. For example, the
recombinant Chikungunya reference material contains portions of
the NSP1, NSP2, NSP4, Capsid, E3 and E1 genes, and is based on
the sequence of strain IND-06-Guj. The recombinant Dengue ref-
erence material contains portions of 3′ UTR, NSP5, Capsid, and E1
genes from serotype 2. Recombinant Norovirus, Ebola, and MERS-
coV reference materials follow a similar design scheme.

However, when diagnostic targets are undefined, as is the case
for Zika, a different design scheme is required. The entire Zika
genome was divided into four segments and each segment was
used to generate an AccuPlex recombinant virus. The Zika reference
material therefore is a mixture of four distinct AccuPlex recom-
binant viruses. Dividing the pathogen’s genome among multiple
constructs ensures each recombinant virus is not functional. Addi-
tional safety features such as gene truncation, multiple stop codons

and frame shifts are also used and the products are heat treated for
viral inactivation.

Results: Recombinant AccuPlex viruses were diluted in defib-
rinated plasma or other commutable matrices and characterized
by Digital PCR using pathogen specific primers and probes. The
target concentration range of the reference materials is from
5E + 05 copies/mL for recombinant Ebola, to 5E + 06 copies/mL for
many of the other viruses. Functional testing of the reference mate-
rials on Altona RealStar RT-PCR Kits as well as Primer Design Ltd
GeneSig Advanced kits showed positive detection. The recombinant
viruses gave cycle threshold values (Ct) on these assays consistent
with a low positive control (Ct of 27–31.5). Accelerated stabil-
ity studies indicate that the product is stable at 4 ◦C for at least
two years. Real time stability data at Room Temperature has been
collected through 20 months and updated stability data will be
presented.

Conclusions: SeraCare has developed stable, well-characterized
whole process controls for pathogenic viruses. These reference
materials will enable laboratories to validate tests and train tech-
nicians to ensure preparedness for outbreaks. These products
demonstrate the utility of recombinant virus technology to pro-
duce non-infectious controls for select agents and viruses difficult
to source or propagate.

http://dx.doi.org/10.1016/j.jcv.2016.08.096
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Characterisation and standardisation of Qnostic
products in the absence of higher order
standards

S. Kazi ∗, A. Ricketts, F. Opdam

Qnostics, United Kingdom

Introduction: Viral load determination plays a critical role
in clinical diagnostics and a central role in monitoring patients’
response to treatment and disease progression. However, true
transferability of results remains elusive due to the lack of
inter-laboratory standardisation. Where available, International
Standards have helped to facilitate data comparison but where
there is no standard or Certified Reference Material available assay
variation obscures meaningful comparison of results at the technol-
ogy and laboratory level. The use of characterised control materials
with known performance characteristics would allow for objective
comparisons between laboratories and assays used. In this study we
evaluated the use of digital PCR (dPCR) to quantify control materials
for four viral targets (Cytomegalovirus (CMV), Epstein-Barr Virus
(EBV), JC Virus (JCV) and BK Virus (BKV)), and established perfor-
mance across the top five available commercial assays in clinical
use for each. International Standards are available for CMV and
EBV but not for JCV and BKV. Digital PCR permits the characteri-
sation of control materials without the requirement of a standard
or certified reference material thereby allowing direct comparison
of results between laboratories.

Methods: Control materials for each of the 4 viral targets
(Cytomegalovirus (CMV), Epstein-Barr Virus (EBV), JC Virus (JCV)
and BK Virus (BKV)) were prepared at a single titre in human plasma
at a concentration that fell within the linear range for most assays
in use. The controls were characterised internally using both an in-
house qPCR based method and digital PCR (BioRad QX200). Blind
panels were provided to laboratories participating in the study in
2015. Laboratories were asked to treat the materials as they would
a clinical sample and to return quantitative data along with infor-
mation on the assay workflow used to generate the results.

http://dx.doi.org/10.1016/j.jcv.2016.08.095
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Results: The data from 2015 was anonymised, collated, and out-
liers removed. The data were split into categories based on the
assay manufacturer who provided the amplification reagents. Out-
liers were assessed through the application of Grubbs’ analysis to
each assay manufacturing group. Datasets were considered suitable
for inclusion if more than one laboratory reported data using the
same assay manufacturer after removal of non-compliant data and
outliers. For CMV, 120 quantitative datasets across 5 assays were
returned, 106 for EBV, 132 for JCV and 144 datasets for BKV. Assay
manufacturing group datasets were compared against the group
consensus and the dPCR assigned values.

Conclusions: The comparison of inter-laboratory data for viral
load determination is limited in the absence of certified control
materials or international standards due to potential assay vari-
ation. The aim of this study was to compare the quantitative
performance of dPCR against the key commercial assays available
for the four viral targets. The results showed that the dPCR results
aligned closely with the quantitative values determined using com-
mercial assays and the in-house qPCR assay independent of an
International Standard being available. Historical assay data (not
shown) support this data and show the close alignment between
qPCR and dPCR assays. Digital PCR allows quantitation without
the need for a calibrated standard and from the preliminary data
presented here indicates a method by which to calibrate controls
allowing comparison of results between laboratories.

http://dx.doi.org/10.1016/j.jcv.2016.08.097
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Comparison of two multiplexed PCR assays for
respiratory virus detection in ICU patients:
FilmArray® respiratory panel and AllplexTM

respiratory full panel

M. Gozalo-Margüello 1,∗, I. Angulo-López 1,
A. Aguirre-Quiñonero 1, C. Ruiz de Alegría 1,
J. Agüero-Balbín 2, L. Martínez-Martínez 2

1 University Hospital Marqués de Valdecilla-IDIVAL,
Spain
2 University Hospital Marqués de Valdecilla-IDIVAL.
Department of Molecular Biology. University of
Cantabria, Spain

Background and objectives: The FilmArray® Respiratory Panel
(BioFire Diagnostics, LLC, Salt Lake City, UT, USA, a bioMérieux
Company) is a multiplexed automated PCR assay that integrates
specimen processing, nucleic acid amplification, and detection into
a pouch, and detects 17 respiratory viruses plus three bacteria. We
compared it to another multiplexed PCR assay, AllplexTM Respira-
tory Full Panel (Seegene, Inc., Seoul, Korea) composed of 4 different
panels in a multiplex One-step Real-time RT-PCR assay to detect
and identify 16 respiratory viruses and 7 bacteria in patient’s spec-
imens. We conducted a study to evaluate the performance of the
FilmArray® compared to the AllplexTM for the detection of respira-
tory viruses from different respiratory specimens in ICU patients.
Bacteria were not taken into account in this study.

Methods: A prospective comparative study was carried out in
50 respiratory specimens (nasal swabs, nasopharyngeal lavage,
bronchoalveolar lavage, bronchoaspirate and sputum) collected
from ICU patients between March and May 2016. One aliquot
was processed with the AllplexTM and a second aliquot was
tested by the FilmArray® assay. For the AllplexTM assay, viral
nucleic acid was extracted using the BioRobot EZ1® (Qiagen).
Both assays detect influenza A (Flu A; seasonal H1, subtype 2009

Table 1
Discrepant results between FilmArray® Respiratory Panel and AllplexTM Respiratory
Full Panel, and virus-specific RT-PCR results.

Sample FilmArray®

respiratory panel
AllplexTM respiratory
full panel

Specific RT-PCR

Nasal swab AdV Negative Negative
Nasal swab Flu A 2009 Negative Flu A 2009
Nasal swab AdV Negative Negative
Nasal swab Flu A 2009 Negative Flu A 2009
Sputum Negative Flu B Negative
Nasal swab Negative Flu B Negative
Nasal swab Negative AdV AdV
BAL Negative AdV AdV

H1 and H3) and influenza B (Flu B), respiratory syncytial virus
(RSV), adenovirus (AdV), human rhinovirus/enterovirus (HRV/E),
parainfluenza 1-4 (PIV 1-4), human metapneumovirus (HMPV) and
coronaviruses (CoV) NL63/229E/OC43. Additionally, FilmArray®

detects CoV HKU1 and AllplexTM, bocavirus (BoV). For discrepant
results, virus-specific RT-PCR was performed (RealStar® RT-PCR
Kits, Altona Diagnostics, Hamburg, Germany).

Results: Of the 50 specimens tested, both assays agreed on 21
negative and 21 positive respiratory specimens. Discrepant results
(8) agreed with specific PCR in 4 for FilmArray® and in 4 for
AllplexTM (Table 1). The FilmArray® showed a 92.6% sensitivity and
91.3% specificity compared to 92.3% sensitivity and 88.5% specificity
for AllplexTM.

Conclusions: The FilmArray® is a useful, easy-to-perform assay
for detecting respiratory viruses in ICU patients. The AllplexTM

requires additional RNA extraction time and more hands-on time,
making it longer to perform. However, as the FilmArray® processes
one single sample at a time, this increases the time of successive
results when several samples arrive to the laboratory with a short
difference in arrival time, but this point is solved by new platforms
available.

http://dx.doi.org/10.1016/j.jcv.2016.08.098
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Evaluation of three different sample
populations on a new multiplex BioPlex®2200
assay for the detection of measles, Mumps, and
Varicella-Zoster virus IgM antibodies

D. King ∗, R. Del Rosario, C. Tatyosian, C. Todd,
J. Flanagan, J. Vogel

Bio-Rad Laboratories, Hercules, CA, United States

Background: Measles, mumps, and varicella are three of the
most highly infectious diseases. Worldwide outbreaks continue in
many countries despite aggressive vaccination campaigns. Early
diagnosis of these diseases improves patient management and
helps prevent outbreaks from spreading. To assist clinicians in
making quick and accurate diagnoses, Bio-Rad Laboratories is
developing a new assay used for the identification of IgM class
antibodies to measles, mumps, and varicella-zoster virus (VZV) in
human serum or plasma. The new BioPlex 2200 MMV IgM assay
produces three discrete results from a single multiplexed test reac-
tion and is being developed to accommodate a wide variety of
sample types to facilitate diverse testing situations.

Methods: Retrospective samples positive by Diasorin Liaison
assays (measles n = 104, mumps n = 183, and VZV n = 64), a test
ordered sample population comprised of samples from a Euro-
pean reference laboratory (measles n = 300 mumps n = 300, and
VZV = 300), and samples from a healthy population made up of sam-
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ples from blood bank donors in the United States (measles n = 399,
mumps n = 399, and VZV n = 399) were analyzed with the BioPlex
2200 MMV IgM assay. The results were compared to the DiaSorin
Liaison measles IgM, mumps IgM and VZV IgM assays. The BioPlex
MMV IgM assay was further evaluated for imprecision around the
cutoff. Time to first result and throughput were also observed.

Results: Among the presumptive positive sample population,
the BioPlex MMV IgM assay showed a positive agreement of 96.1%,
92.3%, and 95.2% for measles, mumps and VZV IgM, when com-
pared to the Liaison Measles IgM, Mumps IgM and VZV IgM assays.
The test ordered sample population had a positive prevalence of
1.0%, 5.0%, and 2.0% for measles, mumps, and VZV IgM respectively.
Among the sample set taken from a healthy population the MMV
IgM assay showed a negative agreement of 99.5%, 99.2%, and 100.0%
for measles, mumps and VZV IgM respectively. The imprecision
for positive samples was shown to be between 4.1 and 8.5% for
measles IgM, 4.4–10.7% for mumps IgM, and 3.4–8.2% for VZV IgM.
The standard deviation of results from the negative samples was
<0.05 SD across all three analytes. The MMV IgM assay has a time
to first result of 45 min, throughput of 63 samples per hour, and
offers up to 189 results per hour by utilizing multiplex technology.

Conclusions: The data demonstrate the BioPlex 2200 MMV IgM
assay is comparable to commercially available assays and that this
new assay meets laboratory needs for precision and throughput.
By combining the three analytes together in a single test reaction,
the BioPlex 2200 MMV IgM assay provides a complete and more
efficient method to assist in the diagnosis of these highly contagious
diseases.

http://dx.doi.org/10.1016/j.jcv.2016.08.099
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Paper-based point-of-care testing for
cost-effective diagnosis of acute dengue
infections

F. Bedin ∗, E. Voilin, L. Boulet, G. Theillet, A. Perrin,
C. Rozand

bioMerieux SA, France

Dengue is a serious healthcare concern in tropical and sub-
tropical countries. Although well-established laboratory tests can
provide early diagnosis of acute dengue infections, access to these
tests is limited in developing countries, presenting an urgent need
to develop simple, rapid, and robust diagnostic tools. Paper-based
point-of-care (POC) devices, are typically rapid, cost-effective and
user-friendly, and they can be used as diagnostic tools for the
prompt diagnosis of dengue at POC settings. The early and prompt
diagnosis is crucial to improve patient management and reduce the
risk of severe dengue complications.

Here we have developed and evaluated a wax-printed paper-
based device for the detection of the non-structural NS1 dengue
viral protein in blood and plasma. The requirements to obtain both
the highest specific signal and the lowest background have been
studied. The raw materials quality and the washing steps have been
determined as crucial. With the developed method we were able
to detect specifically in 5–6 min less than 10 ng/mL of protein in
various sample types. The read of the results was simplified by using
a dedicated application on a smartphone.

http://dx.doi.org/10.1016/j.jcv.2016.08.100
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Loop-mediated isothermal amplification for
point-of-care diagnosis of viral respiratory tract
infection in childhood

R. Peters 1,∗, J. Pfeil 2, J. Tabatabai 1,
J. Grulich-Henn 2, P. Schnitzler 1

1 Department of Infectious Diseases, Heidelberg,
Germany
2 Centre for Child and Adolescent Medicine,
Heidelberg, Germany

Background: Acute respiratory tract infection (ARTI) caused by
respiratory syncytial virus (RSV) is a frequent cause of hospital-
ization in young children. The prevention of nosocomial infection
therefore is crucial to reduce morbidity and mortality in severely
ill patients.

Objective: The aim of this study is to apply novel isothermal
amplification methods for point-of-care testing in children hospi-
talized with ARTI.

Methods: We evaluated a novel DNA amplification technique,
called “Loop-mediated Isothermal Amplification” (L-AMP) allow-
ing highly sensitive detection of RSV from purified viral RNA within
approximately 30 min at comparably low costs. To evaluate the test
results we compared them with real-time PCR as a gold standard.
Nasopharyngeal swabs (mSwab, Copan, Italy) and clinical data were
obtained from hospitalized children who presented with symp-
toms of ARTI.

Results: The L-AMP test was first evaluated using patient sam-
ples in a laboratory setting during the winter season 2014/2015
and showed a test sensitivity of 73% compared to 58% sensitivity
of the conventional RSV rapid antigen detection test. In winter sea-
son 2015/16, we transferred the technology to a routine application
in a point-of-care setting at the Paediatric Department of the Uni-
versity Hospital Heidelberg. From November 2015 until April 2016
336 swabs were collected, of which L-AMP results were obtained
for 326 samples. Mean age of all children was 21.9 months and
43.5% were female.

In total 108 swabs (32.1%) were RSV-positive. The L-AMP test
showed a sensitivity of 70.2% and a specificity of 96.8%.

Conclusion: This innovative approach could substantially
enhance the accuracy to detect ARTIs in a point-of-care setting.

http://dx.doi.org/10.1016/j.jcv.2016.08.101
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Comparison of the performances of the three
nucleic acid extraction systems: The Roche
Magna Pure LCTM System, the Biomerieux
easyMAG® system, and the new Biomerieux
eMAGTM System
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Quantification by qPCR of Epstein-Barr DNA load in whole
blood (EBV-L) is required for the monitoring of post-transplant
lymphoproliferative disorder risk or adjustment of the immuno-
suppressive regimen. It may also be useful in other EBV-associated
diseases. EBV-L measurement is not currently standardized but
automated system for DNA extraction and commercial assays could
help to obtain more reliable results in the routine setting of non-
specialized laboratories. Here we compared the performances of
three automated extraction systems: NucliSENS easyMAG® and
eMAGTM (bioMérieux) and MagNA Pure LC (Roche). eMAG is the
new generation of easyMAG: eMAG provides full automation while
keeping high flexibility in term of sample management.

86 samples were collected from the routine of the labo-
ratory before any congelation and DNA was extracted using
the three automated systems. EBV-L was measured on a LC480
(Roche applied science) by using the EBV R-gene quantification kit
(bioMérieux).

Qualitative analysis showed that the overall concordance was
78% between the 3 extraction methods. 11 results of 86 (13%) were
discordant between MagNA Pure (MP) and eMAG (8 positives with
eMAG/negatives with MP and 3 positives with MP/negatives with
eMAG); 22 results of 86 (25%) were discordant between MP and
easyMAG (EZM) (11 positives with EZM/negatives with MP and
11 positives with MP/negatives with EZM); and 23 results of 86
(27%) were discordant between eMAG and EZM (9 positives with
EZM/negatives with eMAG and 14 positives with eMAG/negatives
with EZM. All discordant results were below 2000 copies/mL.

Blant–Altman analysis showed that few samples were quantita-
tively discordant (variability > [mean difference]/2 ± 1.96 standard
deviation): 1 of 29 (3.4%) for eMAG/MP comparison; 1 of
27 (3.7%) for EZM/MP; and 1 of 35 (2.8%) for eMAG/EZM.
Blant–Altman analysis also showed that EBV-L obtained after
MP extraction were higher than after eMAG extraction (mean
differences = 0.2 log copies/mL) or EZM extraction (mean differ-
ences = 0.29 log copies/mL). Nevertheless, the final sensitivity is not
impacted and this would not change the therapeutic manage-
ment of patients: 22% of EBV-L obtained after MP extraction were
0.5 log copies/mL higher than after eMAG or EZM extractions.

In conclusion, the new eMAG extraction system fulfills the
extraction performances for whole blood samples. The 3 automated

systems allowed a reliable extraction of EBV DNA in whole blood
with similar qualitative and quantitative performances. Discrep-
ancies were mostly observed for low viral load. This emphasizes
the current difficulty to compare EBV-L measured with different
technologies, even statistically well correlated and suggest that the
monitoring of EBV-L should be manage with a single method.

http://dx.doi.org/10.1016/j.jcv.2016.08.102
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Comparison of the Hologic Aptima HCV Quant
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Background: Monitoring of HCV RNA levels remain useful in
evaluating antiviral treatment in chronic HCV infection. Variations
in performance of different tests may impact clinical decisions
and knowledge of the analytical performance of tests is therefore
important for clinical care.

Objectives: To compare the analytical performance of the
APTIMA HCV Quant Dx Assay (APTIMA) and the COBAS
Ampliprep/COBAS TaqMan HCV Test v2.0 (CAPCTM) for the quan-
tification of HCV RNA in plasma samples.

Study design: The performance of the two tests was compared
on 125 archived clinical plasma samples of known genotypes, and
on dilutions series in six replicates of clinical samples of genotype
1a, 2b, 3a and 4a.

Results: Mean bias in quantification between the two test
(APTIMA–CAPCTM) was 0.13 Log IU/mL (SE: 0.32 Log IU/mL) and
changed little when results were stratified on genotypes (1a
(N = 35): 0.26 Log IU/mL (SE: 0.29); 1b (N = 27): 0.23 Log IU/mL
(SE: 0.25); 2b (N = 12): 0.31 log IU/mL (SE: 0.30); 3a (N = 36):
−0.12 Log IU/mL (SE: 0.27). Although the two tests were highly
correlated (R = 0.977), Deming regression showed that APTIMA
quantified higher than CAPCTM for high viral loads. In the dilu-
tions series the APTIMA test was linear with slopes very close to
the expected (1a: 1.01; 2b: 1.02; 3a: 1.02; 4a: 1.00). For all four
genotypes tested CAPCTM yielded slopes less than one (1a: 0.96;
2b: 0.94; 3a: 0.87; 4a: 0.93). The APTIMA assay appeared at least as
sensitive as the CAPCTM test detecting for all four genotypes more
replicates than the CAPCTM test. Precision of both tests was com-
parable with %CV less than 5% for HCV RNA levels above 100 IU/mL.

Conclusion: The APTIMA assay and the CAPCTM test are highly
correlated. Both tests are sensitive and precise. Linearity of the
APTIMA test is excellent and the test will be useful to monitor ther-
apy responses during antiviral treatment of chronic HCV infection.

http://dx.doi.org/10.1016/j.jcv.2016.08.103
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Background: Monitoring of HIV-1 RNA levels is the most impor-
tant parameter for assessing efficacy of antiviral treatment in
individuals infected with HIV-1. Knowledge of the performance
of different tests for the quantification of HIV-1 RNA is therefore
important for clinical care.

Objectives: To compare the analytical performance of the
APTIMA HIV-1 Quant Dx Assay (APTIMA) and the COBAS
Ampliprep/COBAS TaqMan HIV-1 Test v2.0 (CAPCTM) for the quan-
tification of HIV-1 RNA in plasma samples.

Study design: The performance of the two tests was compared
on 216 clinical plasma samples, on dilutions series in seven repli-
cates of three clinical samples of known subtype (A1, B, CRF01AE)
and on ten replicates of the Acrometrix High (appr. Log 6 cp/mL)
and Low Positive Control (appr. Log 2 cp/mL).

Results: Bland–Altman analysis of 130 samples with quan-
titative results in both tests did not show indications of gross
mis-quantification of either test. A tendency of the APTIMA assay
to quantify higher at high viral load compared to the CAPCTM was
observed in Bland-Altman analysis, by Deming regression (Slope
1.10) and in dilution series where the difference was most pro-
nounced for the subtype B sample. Precision evaluated using the
Acrometrix Positive Controls was similar for the High Control (CV:
1.2% vs. 1.3%; APTIMA assay vs. CAPCTM test, respectively), but dif-
fered for the Low Positive Control (CV: 17.9% vs. 7.1%; APTIMA assay
vs. CAPCTM test, respectively). However, this did not impact cate-
gorization of 146 clinical samples with low viral load at neither the
50 cp/mL nor 200 cp/mL level.

Conclusion: The APTIMA assay and the CAPCTM test are highly
correlated and are useful for monitoring HIV-infected individuals.

http://dx.doi.org/10.1016/j.jcv.2016.08.104
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Ensuring the quality of polyomavirus diagnosis
in immunocompromised patients
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Background: The reactivation of polyomaviruses poses a signif-
icant risk in h immunocompromised patients. In the case of kidney
transplants, renal dysfunction and graft loss caused by BKV associ-
ated nephropathy (BKVAN) have been documented; similarly, the
onset of progressive multifocal leukoencephalopathy, a demyeli-
nating disease of the CNS has been shown to be caused by JCV
reactivation in patients undergoing immunosuppressive therapies.

The clinical application of nucleic acid amplification technolo-
gies (NAT) for BK and JC viral load assessment is integral to patient

management. Whilst the employment of NAT assays provides a
rapid means of viral load quantification, it has been demonstrated
for BK virus that the establishment of a universal patient treatment
threshold for BKVAN diagnosis, cannot be reliably achieved without
an effective means of standardising assays.

Results: As part of a project to establish a multiplex reagent
suitable as an in-run control for 11 different viruses typically asso-
ciated with immunosuppression, we undertook a collaborative
study. Laboratories were asked to determine viral load measure-
ments of JC and BK viruses, using a range of commercial and
in-house assays. For JC virus, all laboratories submitted results
in “copies/ml” that demonstrated very good intra-laboratory
reproducibility (<1Ct = <0.3 log10 copies/ml). However, the inter-
laboratory analyses revealed poor comparability of data between
laboratories (> 9Ct = ∼3 log10). For BK virus, intra-laboratory vari-
ability was greater, whilst overall inter-laboratory was similar to
that for JC virus.

To further address the challenge of effective calibration of assays
for JC and BK viruses, we worked with the WHO’s Expert Committee
for Biological Standardisation to develop materials and under-
take international collaborative studies to establish the 1st WHO
International Standards as primary order calibrants for JCV and
BKV NAT assays. Candidate viral preparations of JC and BK were
sent to laboratories for assessment. In these studies the reported
data ranges were 3.50–9.08 and 3.60–8.33 log10 copies/ml/NAT
detectable units for JC and BK respectively across the participating
laboratories, concurring with the findings of the CVN collaborative
study.

By employing the basic principles of biological standardisation
and expressing the data as a relative potency in comparison to a
common reference, we show a reduction in the variability of data
amongst all participating laboratories to <1.5 Log10 copies/ml/NAT
detectable units.

Conclusions: The use of higher order calibrants when estab-
lishing assays and the regular use of external in-run controls that
are calibrated against the International Standard will improve the
comparability of NAT assays for polyomaviruses in a manner that
has been achieved for blood borne viruses.

http://dx.doi.org/10.1016/j.jcv.2016.08.105
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Since September 2012, the World Health Organization (WHO)
has been notified of 1728 laboratory-confirmed cases of infection
with Middle East respiratory syndrome coronavirus (MERS-CoV),
including at least 624 related deaths (disease outbreak news of
April 26, 2016). Although MERS-CoV appears to be transmitted
through respiratory droplets between humans with close contact,
dromedary camels are likely to be a zoonotic source of MERS-CoV
infection in humans. Early detection of MERS-CoV infection among
international travelers exposed to camels or healthcare facilities
in the Middle East remains essential. All travelers returning from
MERS-CoV-affected areas to Paris (France) are given particular
attention and those with fever and/or respiratory symptoms are
referred to a dedicated infectious disease unit as the Infectious Dis-
ease Department of La Pitié-Salpêtrière University Hospital in Paris.
The aim of this study was to investigate the microbiological eti-
ologies of respiratory tract infections (RTI) among these specific
travellers from the beginning of the 2015 Hajj and Umrah pilgrim-
age period (September 2015) to April 2016.

Upon admission, patients were isolated and nasopharyngeal
swabs, sputum samples and, for persons on ventilators, bron-
choalveolar lavage specimens were collected by trained nurses.
We examined which etiological respiratory pathogens were iden-
tified during screening for MERS-CoV in symptomatic travellers
returning to Paris during September 2015 to April 2016 period,
from MERS-CoV endemic regions (published WHO bulletins).
Firstly, samples were screened with a specific MERS-CoV real-
time reverse transcription PCR targeting region upstream of the
E gene (upE), as recommended by WHO. The second step of
the etiologic diagnosis entailed an investigation for other respi-
ratory viruses (influenza A/B viruses, respiratory syncytial virus,
metapneumovirus, rhinovirus-enterovirus, parainfluenza viruses,
other human coronaviruses) using Respiratory MWS r-gene® kits
(bioMérieux) and for bacteria using standardized culture proce-
dures.

A total of 31 symptomatic travellers mainly returning from Saudi
Arabia (mean age 63.1 years, range 21–92 years; 58% male) were
included during the study period and overall 48 respiratory clinical
specimens were collected. None of the tested specimens were pos-
itive for MERS-CoV. Since a negative result should not absolutely
rule out the possibility of MERS-CoV infection, notably if speci-
men is collected late or very early in the illness, some patients
were screened twice. The vast majority of viral RTI, sometimes

associated with bacteria superinfection, in these pilgrims returning
home, were due to seasonal influenza A viruses (29%), rhinoviruses
(23%), and other coronaviruses (7%) distinct from the MERS-CoV.
Four patients were presenting acute lobar pneumonia, none were
formally diagnosed. However, all were cured with antibiotics, as
the presentation suggested pneumococcal infection. One case of Q
fever, another known zoonosis transmitted by dromedary camels,
and one case of Legionnella pneumophilia-associated disease were
diagnosed among tested pilgrims.

Continuous surveillance should be implemented to ensure the
timely detection of possible imported cases of MERS-CoV and their
immediate isolation in order to avoid secondary cases. However,
clinicians should be aware that influenza viruses and rhinoviruses
are the most commonly identified pathogens in returning pilgrims
with acute RTI.

http://dx.doi.org/10.1016/j.jcv.2016.08.106
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Human cytomegalovirus has different genotypes, by determin-
ing these genotypes in different disease groups, the association of
one and more than one infections can be found. In genotyping,
frequently seen genetic polymorphisms gB (UL55) and gH (UL75)
performed in envelope’s glycoprotein. In our study phylogenetic
analysis of 50 CMV (+) patient’s gB and gH gene regions were done.
In this study DNA sequence analysis performed and the result was
evaluated by MEGA 6.0 program. According to phylogenetic anal-
ysis the results were; 48–50 patient gene region were amplified,
23 (%48) of these patients were gB1, 8 (%16) were gB2, 11 (32%)
were gB3 genotype and one patient was gB4. According to UL 75
(gH) gene region the patientsǵenotype was observed as; 6 (%12)
were gH1 and 44 (%88) were gH, while in five of patients gB2/3 mix
genotype was found (Table 1). According to gene regions, gB1 and
gH2 were reported in more ratios.

According to sequence analysis results more polymorphism was
observed. In the polymorphisms, the peptide change which belong
to gB region frequently seen in gp166 while gH region is observed
in general. We found S51Stop, K56E and T57H polymorphisms in all
of the our patient’s gH region, which is not found in the previous
studies. The reason behind not finding S51Stop, K56E and T57H
polymorphisms in previous studying is these polymorphisms are

Table 1

Genotype (n/%)

Gene region Patients’
numbers
(n)

1 2 3 4 2/3

UL55 (gB) 50 23 (%46) 8 (%16) 11 (%22) 1 (%2) 5 (%10)
UL75 (gH) 50 6 (%12) 44 (%88) – – –
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particular to the area and this reveal it on the clinical features which
increases its important in the studying.

http://dx.doi.org/10.1016/j.jcv.2016.08.107
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Background: After large outbreaks occurred in Micronesia,
2007, and in the Pacific Area, 2013, Zika virus (ZIKV) was reported
in Brazil in early 2015 and subsequently in the Americas and
Caribbean. Autochthonous cases of ZIKV infections have been
worldwide reported from at least 45 countries and increasing num-
ber of imported cases has been observed in Europe and United
States. The aim of the study was to evaluated ZIKV epidemiology in
travelers recently returning from endemic areas to Piemonte, Italy
North-West (4.2 million inhabitants) from January to May 2016.

Methods: 68 samples (49 sera, 19 urine) were collected from
41 travelers returning from ZIKV endemic areas and referring
to the regional Centre for Infectious Diseases, Amedeo di Savoia
Hospital, Turin. Patients underwent laboratory examinations to
rule out a tropical fever. Specific IgG and IgM antibodies to ZIKV
were detected with ELISA IgM and IgG assay (Euroimmun, AG).
Confirmatory Plaque Reduction Neutralization Tests (PRNTs) were
performed at the Istituto Superiore di Sanità, Rome, Italy. Real Time
Polymerase Chain Reaction (RT-PCR) for ZIKV was performed on
serum/urine with two commercial assays: RealStar Zika virus RT-PC
Kit (Altona Diagnostics) and Genesig Standard Kit (Primerdesign)
validated with a ZIKV PCR standard (MR766 Zika virus strain) kindly
provided by the Robert Koch Institute using 10-fold serial dilutions
from 106 to 1 copy/�l.

Results: Recent ZIKV infection was identified in 3 out of 41 (7.3%)
travelers. Patient 1 (male, 29 years old) reported arthralgia, retro-
orbital pain, severe itching and mild burning maculopapular rash
5 days after returning from Venezuela. Leucopenia was present.
Serology for ZIKV was IgM positive and IgG negative. ZIKV RNA
was not detected in blood (urine not available). A second sero-
logic test performed 2 months later showed IgG seroconversion
(169 RU/mL) and undetectable IgM. Patient 2 (female, 31 years
old) 2 days after returning from Venezuela, reported chest and
limbs papular rash with arthralgia but no fever. ZIKV serologic
tests showed a low IgG titer (50 RU/mL) with undetectable IgM.
ZIKV RNA was negative in blood (urine not available). A second
serum sample was withdrawn 2 months later and showed increas-
ing IgG titer to 250 RU/mL. PRNTs for Patient 1 and 2 were positive
for ZIKV neutralizing antibodies (titer ≥ 1:10). Patient 3 (female,
40 years old) 3 days after returning from the Dominican Republic
presented with chest and limbs pruriginous rash and fever last-
ing from 8 days before, with leucopenia. ZIKV RNA was detected in

urine (5913 copies/ml); in serum a high IgG titer (106 RU/mL) with
undetectable IgM was reported. Nine days later, ZIKV RNA was still
positive in urine (310 copies/ml); IgG titer increased to 265 RU/mL.
All patients tested negative for Dengue and Chikungunya viruses
and completely recovered after few days. ZIKV RT-PCR detection
limit was 46 copies/�L for the Altona assay and 23 for Gene-
sig [mean cycle threshold (Ct) values 37.3 and 37.5, respectively]
according to the ZIKV MR766 standard.

Conclusions: Returning travellers are sentinels of a rapidly
changing epidemiology and require a prompt diagnosis and a care-
ful surveillance for their implications in subsequent autochthonous
transmission of the disease. In this contest, standardized molecular
and serologic tests are mandatory for the appropriate diagnosis.

http://dx.doi.org/10.1016/j.jcv.2016.08.108
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Background: Among viral infections, Hantaviruses and West
Nile viruses (WNV) have been detected. Chikungunya virus, which
can cause outbreaks in the temperate region, has been found in
Italy. The members of Sandfly fever viruses (Genus: Phlebovirus):
Sicilian, Naples, Toscana and Cyprus types have been detected in
Italy, Portugal, Spain, France, Greece, Austria, Croatia and Turkey.
Crimean-Congo hemorrhagic fever has been detected in the Balkan
states, and dengue fever in Croatia, France and Norway. Aedes
albopictus, the vector of yellow fever, is widespread among the
European coastal regions and islands. The history of yellow fever
and dengue fever in temperate regions confirms that the transmis-
sion of both diseases could recur.

Patients and Methods: PCR and RT-PCR (TIB Molbiol, Berlin,
Germany and Roche, Mannheim, Germany) methods have been
introduced for the screening of the nucleic acids of Chikungunya,
Crimean-Congo hemorrhagic fever, Dengue, Hanta, Sandfly fever,
and West Nile viruses in healthy risk groups (hunters, fishers, gar-
deners and keepers in zoological garden) and blood donors in South
Hungary. Indirect immunofluorescence (IIF) methods were per-
formed with BIOCHIP slides (Euroimmun Med. Lab. AG., Lübeck,
Germany).

Results: PCR examinations proved negative both in risk groups
and controls. Hantavirus Seul, Dobrava, and Puumala IgG antibodies
proved positive in the cases of 5, 4 and 1 individuals, respectively.
Sandfly fever viruses: Sicilian, Naples, Toscana and Cypres IgM were
positive in 6, 2, 5 and 1,and IgG antibodies in 21, 17, 16 and 11
individuals. WNV IgM was positive in 3, and IgG in 22 cases. Chikun-
gunya and Crimean-Congo IgM and IgG were negative. Dengue
virus IgM was positive in 10 cases, while IgG was negative.

Conclusions: The intensification of migration, the growth in the
density of the population, the susceptibility to infectious diseases,
the decline of human immunity in consequence of insolation (UV
effect), and malnutrition all tend to make humanity sensitive to
infectious illnesses. Prevention, recognition, early diagnosis and
treatment are very important to counter local endemics and epi-
demics.
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RIDA®GENE Zika Virus: A new commercial
real-time RT-PCR assay for sensitive and
reliable detection of zika virus in urine and
serum samples
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Background: Besides endemic areas such as Africa and South
East Asia, high numbers of zika virus infections were recently
reported in South America, particularly in Brazil. In February 2016,
the World Health Organisation (WHO) issued a Public Health
Emergency of International Concern since microcephaly and other
neurological disorders were increasingly reported in newborns of
pregnant women with Zika virus infections. Zika virus belongs to
the genus of Flavivirus and similarly to other members of the Fla-
vivirus genus, transmission of zika virus occurs via mosquitos, in
particular mosquitos of the genus Aedes. Cross reactions with other
Flaviviruses, such as dengue virus or chickungunya virus, are often
observed upon antibody-specific diagnostic testing so that confirm-
atory testing is required, in particular in areas where there have
been possible co-infections.

Real-time PCR is a suitable method to specifically detect zika
virus RNA within the first week after onset of symptoms in serum
samples and in urine samples within 14 days after onset of symp-
toms.

This study aimed to evaluate a new real-time PCR assay for the
detection of zika virus in urine and serum samples.

Materials and methods: The RIDA®GENE Zika virusreal-time
RT-PCR assay detects zika virus-specific RNA by targeting the NS2A
gene. An internal control RNA detects PCR inhibition, monitors
reagent integrity and confirms successful nucleic acid extrac-
tion. The analytical reactivity and analytical specificity of the
RIDA®GENE Zika Virus was tested using known quality control
standards and reference materials. Spike experiments were carried
out to determine the analytical sensitivity. A clinical evaluation of
known positive and negative urine and serum samples was carried
out on the LightCycler® 480II (Roche) and compared to two other
commercially available test systems.

Results: Clinical evaluation of the RIDA®GENE Zika Virus with
known positive and known negative serum and urine samples
showed concurrent results when compared to two other com-
mercially available test systems. Commercially available zika virus
strains were used for evaluation of the analytical reactivity of
the RIDA®GENE Zika Virus assay. No cross-reactivity to other Fla-
viviruses including dengue virus, chickungunya virus and west nile
virus was detected with the assay. An analytical sensitivity of 50
copies/reaction was achieved with the LightCycler® 480II/LC2.0,
Mx3005P, Rotor-Gene Q, ABI7500, CFX96 and SmartCycler II real-
time PCR instruments.

Conclusions: The RIDA®GENE ZikaVirus real-time RT-PCR assay
is a sensitive and reliable assay for the detection of zika virus,
including both African and Asian variants. The assay is highly
specific for zika virus without known cross-reactivity to other fla-
viviruses such as dengue virus or chickungunya virus. The validation

of different common real-time PCR instruments provides broad
flexibility for use in the routine diagnostics laboratory.

http://dx.doi.org/10.1016/j.jcv.2016.08.110
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Aims: Arboviruses are gaining more attention due to the
increased number of cases in human host. Toscana virus (TOSV) is a
member of Bunyaviridae and was first identified in 1971 from a Phle-
botomus in central Italy. TOSV has a tropism for the central nervous
system and thus is recognized as an etiologic agent of meningitis
in the areas where it is present. The virus circulates in the Mediter-
ranean basin and during the warm seasons it might represent one
of the main causes of acute viral meningitis.

In France, the first cases were described among German travel-
lers returning from South East area in 1997 and the virus seems to
be present on a large Mediterranean coastal zone.

Also, in Southwestern France the vector Phlebotomus is circulat-
ing as evidenced by the presence of numerous canine Leishmaniosis
cases. But the incidence of aseptic meningitis linked to a TOSV
infection has never been studied in this area.

Material and methods: Patients suffering from aseptic menin-
gitis without any documented etiology were matched on sex and
age with patients suffering from documented enteroviral meningi-
tis (n = 58). All patients were attending, depending on age, children
or adults Toulouse University Hospital emergency unit.

We looked for Toscana virus, Herpes simplex virus 1 and 2
(HSV1-2) and Human herpes virus 6 (HHV6). Nucleic acids (NA)
were extracted from cerebro-spinal fluid (CSF) (samples stored at
−20 ◦C pending batch analysis) with the MagNA Pure 96 DNA and
Viral NA Small Volume kit® on the MagNA Pure 96TM instrument
(Roche Molecular Diagnostics, Meylan, France) (input volume:
200 �l, output volume: 100 �l) according to the manufacturer’s
instructions.

Extracted NA were tested employing a monoplex in-house RT-
PCR for HSV1-2 and HHV6 on the Light Cycler (Roche Molecular
Diagnostics, Meylan, France). TOSV was tested using the CFX96TM

Real-Time System (Biorad diagnostics).
Results: We tested 66 CSF sampled from mid-april to mid-

october in 2014 and from mid-april to mid-october in 2015 among
patients (sex ratio M/F: 1.3) suffering from aseptic acute meningitis
negative for enterovirus. 21 patients were aged 5–10 year-old, 16
were 11–20, 16 were 21–30, 10 were 31–41 and 3 were older than
41 year-old.

No sample was positive for HSV1-2 and HHV6.
We detected however one sample positive for TOSV in a 36 year-

old woman’s CSF. She was suffering from a classical form of aseptic
meningitis (fever, headache and vomiting) associated to myalgia
but without photophobia and was discharged after three days of
hospitalization with favorable outcome.

http://dx.doi.org/10.1016/j.jcv.2016.08.109
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.110&domain=pdf
http://dx.doi.org/10.1016/j.jcv.2016.08.110
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.111&domain=pdf


Abstracts / Journal of Clinical Virology 82S (2016) S1–S142 S57

Conclusion: This case is the first case of detection of Toscana
virus in the Southwestern France and demonstrates that this virus
could be a causative agent for aseptic meningitis in this area.

Furthermore our results showed that HSV1-2 and HHV-6 are
very rarely the causative agents of meningitis among patients older
than five year-old.

http://dx.doi.org/10.1016/j.jcv.2016.08.111
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Moving towards a comprehensive surveillance
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Background: Patients with respiratory illness are screened for
viral infections. This screening was expanded by routinely sequenc-
ing enteroviruses and rhinoviruses to identify outbreaks, new
viral strains and transmission patterns. Additionally, we included
noroviruses and parechoviruses in patients with gastro-intestinal
complaints or signs of encephalitis/meningitis. For surveillance
purposes, a national structure called TYPENED is available through
the Dutch National Institute of Health (RIVM). Our main objective is
to provide a rapid regional sequencing service that create a source
of clinical information and to correlate this with epidemiological
patterns.

Methods: A sequencing and epidemiological strategy for
surveillance, called REGIOtype, was implemented by including
GP’s, regional hospitals and regional Public Health Services which
covers the Northern part of the Netherlands, for a rapid flow of
information within our region. Sequencing is performed locally and
results are available within one week. Clinical data are exchanged
and phylogenetic analysis is performed.

Results: Phylogenetic analysis has contributed to the knowl-
edge of circulating viral strains and the relatedness within
and between multiple institutions. In total 2629 samples were
processed for sequencing within a 2 years period. 2223 of these
samples (85%) were successfully sequenced, the other 406 (15%)
failed, mainly due to a low viral load. 443/2223 (20%) were
enterovirus, 891 (40%) rhinovirus, 768 (35%) norovirus and 121 (5%)
parechovirus. In total, 962/2223 (43%) sequences were obtained
from healthcare institutions in the region and 1261 (57%) from the
university hospital. Enterovirus D68 and recently the ‘new’ C-group
enteroviruses were identified using this strategy as well as a vaccine
derived poliovirus strain from a refugee.

This rapid sequencing strategy in combination with the clini-
cal data enables the application of infection control measures in

the participating (local) health institutions. Besides, these data not
only indicated a possible outbreak, but it also improved detection
methodologies in our regional laboratories.

Conclusion: REGIOtype has proven to be an adequate strat-
egy for surveillance on local circulating viruses and not only for
the hospitalized population with severe (underlying) illnesses. This
underlines the importance for regional surveillance by sequenc-
ing, of which several networks are available within Europe but still
acting independently from each other.

http://dx.doi.org/10.1016/j.jcv.2016.08.112

Abstract no: 294
Presentation at ESCV 2016: Poster 73

Multicenter investigation of bufavirus in the
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Introduction: Bufavirus (BuV) is a newly-identified parvovirus,
detected in the diarrhoeal stool samples of patients from Burkina
Faso. The global distribution, epidemiology and genetic characteris-
tics of BuVs infections are obscure. Considered primarily as an agent
causing gastroenteritis, the association and outcome of BuV infec-
tions with various clinical presentations mostly remain explored.
This study was undertaken to investigate probable impact of BuV
in central nervous system infections in a region where it was pre-
viously reported to cause human infections

Methods: The study was undertaken in 3 institutions in Ankara
province, Central Anatolia, Turkey. Patients, clinically diagnosed
with febrile disease and/or central nervous system infections of
presumed viral aetiology, were enrolled in the study with informed
consent. Sera and/or cerebrospinal fluid specimens were collected
from 95 children attended to Gazi University Hospital and Diskapi
Training and Education Hospital from during 2011–2013 and 38
adult patients, attended to Hacettepe University Hospital from
June 2012 to March 2013. Clinical history and follow-up, physical
examination and standard laboratory findings of the patients were
recorded. Nucleic acid extraction was performed via commercially
available spin-column assays and BuV detection was carried out by
in house nested-PCR utilising previously-described primers.

Results and conclusion: In all patients, bacterial, mycobacte-
rial and fungal cultures were negative, as well as PCR for herpes
simplex virus (HSV) types 1/2. PCR results of all samples were
negative for BuV. This is the first study that evaluates a probable
association of BuV and central nervous system infections. Although

http://dx.doi.org/10.1016/j.jcv.2016.08.111
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Parvovirus B19, a well-characterized human pathogen can rarely
cause encephalitis, our findings did not confirm such an associa-
tion for BuV in this preliminary investigation. However, long-term
evaluation of individual cases with unknown etiology is required
and might reveal this virus to involved in certain settings.

http://dx.doi.org/10.1016/j.jcv.2016.08.113
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Background: Mumps vaccination (genotype A) was introduced
in the Norwegian childhood vaccination schedule in 1983 with
vaccination coverage exceeding 90%. At the end of August 2015,
a foreign student was hospitalized at St. Olavs Hospital in Trond-
heim with parotitis and orchitis, and during the period September
2015 to January 2016, 176 suspected cases were registered within
the municipality of Trondheim.

Material and methods: Diagnosis was confirmed by an in-
house PCR, viral culture and/or serology. Specimens from the oral
cavity was collected by flocked swabs in UTM-medium (Copan),
and was the method of choice. Isolates were sent to Norwegian
Institute of Public Health in Oslo for genotyping.

Results: Of 148 confirmed cases, 127 were students, and the
vast majority had been vaccinated against mumps. Seven patients
were hospitalized, six had orchitis and one patient had meningitis.
The health authorities in Trondheim vaccinated close contacts and
unvaccinated students. 53 isolates were genotyped, and they were
all genotype G. Mumps PCR was positive until 11 days after onset
of symptoms. Furthermore, the virus could be cultured until 9 days
after symptom debut. The sensitivity of nasopharyngeal and urine
specimens was too low to be used for diagnostic purposes. EBV-
DNA was detected in 13 of 27 (47%) specimens testing positive for
mumps virus RNA, but in low concentration. Viral culture proved
to be important for confirmation of the first cases, and to adjust the
sensitivity of the in-house PCR. Only one (5%) out of 20 vaccinated
students with confirmed mumps infection had detectable serum
IgM using the LIAISON® Mumps IgM assay.

Conclusion: The outbreak of mumps among vaccinated stu-
dents suggests that the current mump vaccines may not be effective
in preventing genotype G mumps outbreaks. Serological methods
often fail to detect mumps infections in immunized patients, and
PCR from specimens taken from the oral cavity is the test of choice
to diagnose these infections.

http://dx.doi.org/10.1016/j.jcv.2016.08.114
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Analytical performance and method
comparison of the VERSANT Zika RNA 1.0 Assay
(kPCR)
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Background: Zika virus (ZIKV) is a mosquito-borne virus of
the family Flaviviridae first isolated in 1947 in Uganda. The first
ZIKV outbreak outside of Africa and Asia occurred in 2007 in Yap
Island (Federated States of Micronesia). The largest outbreak was
from October 2013 to March 2014 in French Polynesia (FP), Pacific.
The World Health organization (WHO) recently declared that the
ongoing recent cluster of microcephaly cases and other neurologi-
cal disorders reported in the Americas, constitutes a Public Health
Emergency of International Concern (PHEIC) [1].

We present here analytical studies and a method comparison
with clinical samples of a qualitative diagnostic real-time PCR assay,
the VERSANT® Zika RNA 1.0 Assay (kPCR) [2].

Method: The VERSANT Zika RNA 1.0 Assay (kPCR) qualitatively
detects ZIKV RNA. ZIKV RNA from plasma or serum is extracted
using the VERSANT Molecular Prep SP with VERSANT Sample Prepa-
ration 1.0 Reagents Kit and then amplified on the Thermo Fisher
QuantStudio 5 thermal cycler, Bio-Rad CFX96 Real-Time PCR Detec-
tion System, or the Applied Biosystems 7500 Real-time PCR System.
Two amplification reactions, targeted to portions of the NS2 and
NS5 regions of ZIKV, comprise the assay.

Inclusivity of the assay was evaluated in silico comparing
primer/probe sequences against 35 unique Zika sequences from
14 countries. Assay specificity was tested with 50 individual ZIKV-
negative clinical plasma specimens. Cross-reactivity of the assay
was evaluated with high titer inactivated pathogens: Dengue
(strains 1–4), Yellow Fever 17D, Chikungunya, West Nile, Human
Parvovirus B19, and Mayaro viruses, as well as protozoan Plas-
modium falciparium. An additional 51 organisms were evaluated
in silico. Analytical sensitivity of the assay was evaluated using
a dilution series of ZIKV (Zeptometrix, strain PRVABC59) with
concentration determined by a TCID50 endpoint dilution assay. A
method comparison with a CDC assay using primers/probe from
Lanciotti et al (2007) was conducted on 90 clinical plasma or serum
specimens suspected by a physician or confirmed by home brew
assay to contain ZIKV.

Results: All 35 of the published ZIKV strain sequences showed
100% homology with at least one of the two amplification reactions.
No amplification was observed in ZIKV-negative clinical specimens.
No cross-reactivity was observed with any of the tested pathogens
tested and no significant sequence homology was found for any of
the 51 organisms evaluated in silico. An assay limit of detection of at
least 0.05 U/mL (TCID50) was established in both plasma and serum
on each of the three thermal cyclers. In the method comparison,
both assays detected ZIKV in each of 34 specimens and did not
detect ZIKV in each of 44 specimens. The VERSANT Zika RNA 1.0
Assay (kPCR) detected ZIKV in an additional 10 specimens that the
comparator CDC assay did not, while the comparator CDC assay
detected ZIKV in 2 specimens that VERSANT Zika RNA 1.0 Assay
(kPCR) did not.

Conclusion: The VERSANT Zika RNA 1.0 Assay (kPCR) qualita-
tively detects ZIKV RNA. This assay recognizes a broad spectrum
of published ZIKV RNAs in silico, has high analytical sensitivity,
is specific to ZIKV among the family Flaviviridae viruses, and has
excellent performance with clinical specimens.
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Introduction: Enteroviruses are common viruses which cause
a variety of symptoms ranging from mild illness, such as fever,
rash, and cold-like symptoms, to more severe conditions, such as
viral meningitis or encephalitis. Non-polio enteroviruses (EV) are
a group of ssRNA viruses with over 100 different serotypes. They
are the major aetiological agent of childhood meningitis as well as,
rarely, encephalitis and acute flaccid paralysis [1,2].

Methods: In-house PCR is used for the detection of
enteroviruses (including polioviruses) and parechoviruses in
faeces, throat swabs, CSF and blood specimens. All significant
enterovirus or parechovirus positive results (i.e. detected in CSF
or with significant symptoms) are recommended to be submitted
for typing. All EV PCR positive CSF, faecal and throat swab isolates
were typed by sequencing of VP1 or VP4 [3]. Epidemiological
information and typing data were compared for the specimens
received in the 24 month period between 1st January 2013 and
31st December 2015.

Results: A total of 329 specimens, representing 315 patients,
were submitted to the laboratory for typing between 1st January
2013 and 31st December 2015. The majority of samples were
cerebrospinal fluid samples (66%) or throat swabs (19%). Age and
gender data was available for >99% of the cases. Thirty-nine per-
cent of the cases were female. Median age of patients was 1 month
(range: 16 days–81 years). Interestingly, half of the samples were
from patients <1 year old. Typing results were available for 80% of
all samples. Twenty-seven different EV serotypes were detected.
The commonest enterovirus types were coxsackievirus B5 (12.8%),
echovirus 6 (12.1%), echovirus 30 (5.5%), coxsackievirus A6 (5.5%)
and Echovirus 9 (4.0%). Distinct seasonality of enterovirus was
observed with peaks of infection occurring in September 2013, June
2014 and October 2015. Most notable was the predominance of
Echovirus 6 and Coxsackievirus B5 in autumn 2015.

Discussion: EV surveillance is important not only for monitor-
ing the changing epidemiology of these infections but also for the
rapid identification of spread of emerging EV. In Europe within the
last decade, echovirus 30 was the cause of the majority of outbreaks
associated with CNS infections [4]. In 24 months of enterovirus typ-
ing in Scotland we have identified peaks of infection predominated
by echovirus 6 and coxsackievirus B5 in autumn 2015.
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The Ebola outbreak in West Africa was the largest and most com-
plex outbreak since the virus was discovered in 1976. First cases
were notified in March of 2014 and the last ones were reported in
April of 2016 in Liberia.

To respond to the epidemic of Ebola virus, Portugal cre-
ated an coordination committee where the National Institute of
Health, through the Emergency Response and Biopreparedness
Unit (UREB), participated integrating the “Platform Response to
Ebola Virus Disease”.

This unit is the national reference laboratory for biological
events or catastrophes and has skilled professionals, know-how,
BSL-3 facilities, capacity to work 24 h/7 d and trained human
resources to increase lab capacity in emergency situations. The lab-
oratory diagnosis capacity includes the detection of bacteria, virus
and toxins, which are considered bioterrorism agents, using Micro-
biology, Immunology and Molecular Biology techniques. In order
to ensure quick and reliable results, a laboratory algorithm was
developed taking in account the available human and technical
resources. UREB also participates regularly in International Exter-
nal Quality Assessments, training courses and simulation exercises.

Although Portugal does not have a BSL-4 facility, the partici-
pation in European projects as QUANDHIP, allowed the upgrade
of Biosafety procedures, technical skills and the use of a glove con-
tainer for samples inactivation permitting the analysis of suspected
samples, avoiding the need to send suspected samples to abroad.

In Portugal 15 samples from suspected cases concerning
patients who were traveling from African countries were received
at UREB. All samples were negative for Ebola virus, and the dif-
ferential diagnosis was performed in parallel which includes the
detection of Plasmodium spp., Marburg and Lassa virus. Forty per-
cent of suspected cases were positive for Plasmodium falciparum.

The algorithm of laboratory procedures for samples suspected to
Ebola virus it was well implemented and was several times tested
through the participation in simulation exercises. The communica-
tion of the results to the competent authorities occurred in 4–5 h
from the reception of the sample in the laboratory.

The experience gained and work accomplished enabled a quick
and effective laboratory response and permitted to increase train-
ing actions, BSL-3 facility upgrading, development of national
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guidelines and establish an agreement with European reference
BSL-4 laboratories for additional tests.

http://dx.doi.org/10.1016/j.jcv.2016.08.117
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Introduction: Human norovirus (NoV) is a major cause of viral
acute gastroenteritis worldwide. NoV causes sporadic cases and
outbreaks of acute gastroenteritis (AGE), often in health care sett-
ings (including hospitals and elderly care homes), where the virus
is predominantly spread from person to person. Most human NoVs
belong to genogroups GI and GII, with more than 30 genotypes. The
transition of endemic to epidemic NoV genotypes remains poorly
understood. Despite the great genetic diversity among NoVs, a sin-
gle genotype, GII.4, further subdivided into ‘variants’, is responsible
for the majority of the NoV outbreaks worldwide. The aim of this
study was to analyse the temporal distribution and variation of
NoV strains causing sporadic cases and outbreaks of AGE during a
decade, taking into account that NoV infections are clearly under-
diagnosed.

Materials and methods: A total of 1610 stool samples from
sporadic cases and outbreaks of AGE were analysed by RT-PCR
targeting the RNA polymerase with primers JV12/JV13 and even-
tually with primers G1SKF/G1SKR or G2SKF/G2SKR for capsid gene
amplification. RNA was extracted from stool samples with Trizol
reagent (Life Technologies). NoV was detected by ORF1 (poly-
merase) and/or ORF2 (capsid gene) RT-PCR. Genotyping was carried
out by sequencing PCR amplicons, 114 obtained from outbreak
specimens and 253 from sporadic case specimens. Genotypes were
identified by using the BLAST program and by the NoV automated
genotyping tool (http://www.rivm.nl/mpf/norovirus/typingtool).

Results: NoV strains causing outbreaks along the 10 years ana-
lysed in this study have evolved in a sequential manner, starting
in 2006 with GII.4 Den Haag 2006b variant, followed thereafter by
GII.4 New Orleans 2009 and by GII.4 Sydney 2012. In the last year
a new genotype, GII.17, has arisen for the first time causing out-
breaks. Sporadic cases of NoV gastroenteritis were caused by the
same strains during their circulation periods, as well as by many
other genotypes regarded as non-epidemic: GI.1, GI.2, GI.3, GI.4,
GI.7, GI.9; GII.1, GII.2, GII.3, GII.4 Apeldoorn 2007, GII.4 2010, GII.7,
GII.12, GII.13, GII.16, GII.17, GII.21 and GIV.

Conclusions: The temporal distribution of NoV genotypes is
very dynamic and difficult to predict according to the historical
data recorded by our laboratory and by others. Norovirus genotype
surveillance is necessary to detect the emergence of new strains.

http://dx.doi.org/10.1016/j.jcv.2016.08.118
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Background: The National Virus Reference Laboratory (NVRL)
receives ∼12,000 faecal samples a year from patients presenting
with suspected viral gastroenteritis (VGE) in Ireland. All sam-
ples are tested for norovirus, rotavirus, sapovirus, astrovirus and
enteric adenovirus. We present two years data from the VGE
screen. Rotavirus vaccination will be included in the national infant
immunisation schedule in Ireland from the 1st October 2016. The
NVRL offers a rotavirus genotyping service and the data generated
will determine a baseline of circulating strains in Ireland and will
monitor the genetic evolution post implementation of vaccination.
The NVRL also contributes to the surveillance of norovirus by genet-
ically characterising circulating strains to monitor the changing
epidemiology of the viral genotypes.

Methods: An in-house real time PCR was developed and vali-
dated to detect the five main causes VGE. The genotyping method
was a WHO PCR method of the VP7 and VP4 regions and elec-
trophoresis to determine the G and P genotype. The genetic analysis
of the norovirus was performed using Sanger sequencing.

Results: Seasonal trends of the five viruses were observed
as expected. In 2015, circulation of viruses associated with VGE
peaked in February and March. In February 2015 the NVRL received
1218 samples for testing. Of these 239 (20%) were positive for
norovirus and 146 (12%) were positive for rotavirus. In March 2015,
1404 samples were received; 213 (15%) and 183 (13%) were positive
for norovirus and rotavirus respectively. In 2016 the VGE season
peaked a month later than in 2015. In March 2016, 1366 samples
were tested and were norovirus positive in 277 (20%) of samples
and rotavirus in 63 (5%) of samples. In April 2016, 1416 samples
were tested and 247 (17%) and 115 (8%) were detected as norovirus
and rotavirus respectively. The remaining viruses were detected
at lower levels; sapovirus and astrovirus were more dominant in
the winter months whereas enteric adenovirus demonstrated no
obvious seasonal trend. Approximately 3% of the positive samples
contained more than one virus, the most common combination
being norovirus and rotavirus. In addition to norovirus causing out-
breaks of VGE, we found that rotavirus and sapovirus have been
responsible for outbreaks within the paediatric and elderly popula-
tion. The commonest strain of norovirus circulating was Norovirus
GII which accounted for 90% of norovirus cases. Phylogenetic analy-
sis of a representative number of norovirus outbreaks and sporadic
cases performed in 2014/2015 season, identified viruses clustering
with GI.3, GII.1 GII.3, GII.4 and GII.6 strains. The recently described
new variant of GII.17 was not detected in this season. To date
52 rotavirus positive samples have been genotyped. The most
commonly detected strains were G9P[8] (40%) and G1P[8] (33%);
followed by G4P[8] and G2P[4] (19% and 8% respectively).

Conclusion: The predominant virus detected in suspected cases
of VGE was norovirus in both adults and children. This was followed
by rotavirus, sapovirus, astrovirus and then enteric adenovirus.
The rotavirus genotyping results indicate that the rotavirus strains
detected in Ireland reflect those that are circulating in other Euro-
pean countries. Interestingly there appears to be larger proportion
of G9P[8] in Ireland than reported in other countries. As in previous
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years for norovirus, the 2014/2015 season showed the GII.4 (GII.4
Sydney 2012), remained the prevalent circulating strain.

http://dx.doi.org/10.1016/j.jcv.2016.08.119
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Introduction: G12 group A rotavirus (RVA) is currently regarded
as a common genotype in many geographical areas, in combina-
tion with several P-types. Rotavirus strains emerging in Europe in
the last 10 years include G8, G12 and G3P[8] genotypes. Analysis
of the different patterns of emergence for G12 strains has already
been published [1]. In Spain, G12P[8] RVA strains were described
for the first time in the Basque country in 2004–2005, being the pre-
dominant genotype during the 2010–2011 rotavirus season. Since
then, an increase of G12P[8] strains was detected in other Spanish
regions (Castilla-León, Aragón, Catalonia and Valencia), accounting
for 27.5% of all rotavirus-positive samples.

Objective: To analyse phylogenetically the G12 rotavirus strains
detected in different areas of Spain (Valencia, Zaragoza, Valladolid
and Barcelona) during the last seasons, in order to evaluate their
genetic variability and to compare their antigenic sites in VP7 and
in VP8* (VP4) with those of reference and vaccine strains.

Materials and methods: Viral dsRNA was extracted from 61
fecal samples using Trizol reagent. The G and P types were analysed
by RT-PCR following standardized procedures (http://www.euro-
rota.net/docs.php). Nucleotide sequencing of VP7 (nt 88-876) and
VP4 (nt 88-876) amplicons was performed. Phylogenetic analyses
were performed using the MEGA6 software (www.megasoftwares.
com). Trees were constructed using the maximum likelihood
method and the Tamura-3 parameter as a nucleotide substitution
model with the statistical support of 1000 bootstrap repetitions.

Results: Phylogenetic analyses of the VP7 and VP4 genes
demonstrated that they belong to lineages III of both G and P types.
These strains display the typical human Wa-like gene constellation,
and this may be the key to their recent increase and spread. Fifty-
five G12 stains were associated with P[8] and six with P[6]. Both VP7
and VP4 (VP8*) genes could be separated into two different clusters,
with one of the VP4 (VP8*) clusters subdivided into two subgroups.
Antigenic regions were more conserved in VP7 than in VP4 (VP8*).
However, more diversity was found in the antigenic sites of VP7
when compared with the RVA vaccine strains. Our results suggest
different evolutionary origins for each genetic cluster.

Conclusions: The transmission and genetic evolution of
rotavirus strains depend on many factors, including biological fit-
ness, resistance to environmental stress and pre-existing immunity
in the population. In particular, VP7 and VP4 antigenic region vari-
ations may play an important role in the ability of RVA to escape
to the immune response. G12P[8] strains may have encounter all
these circumstances allowing their infectivity and rapid spread.
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Background: Adenovirus is one of the most important factors in
children with acute gastroenteritis between the 0 and 5 years old all
over the world. In this study we aimed to determine the frequency
of adenovirus that is one of the viral gastroenteritis agents in chil-
dren between 0 and 5 years old and investigate the distribution
according to clinical findings, age groups, months and seasons.

Materials and methods: Stool samples were obtained from
180 children of 0–5 years old with acute gastroenteritis attended
between July 2007 and June 2011 to the Ankara Training and
Education Hospital. Stool samples were analysed by rapid chro-
matographic immune diagnostic test, enzyme immune assay (EIA)
and polymerase chain reaction (PCR). These methods that used in
the diagnosis of adenovirus were compared with each other and
discussed of the advantages of the methods. Samples were analysed
with hexon gene specific primers by PCR and DNA sequence analy-
sis and identified adenovirus types associated with gastroenteritis
outside 40/41. Phylogenetic analysis was made and adenoviruses
that have seen in our city were evaluated.

Results: The samples were found to be positive 5%(9/180)
by immune chromatographic method; 6.1%(11/180) by EIA;
13.9%(25/180) by PCR. Adenovirus gastroenteritis did not show any
difference in age group, gender, month and season. We identified
that vomiting in adenovirus gastroenteritis is an important finding,
but not common clinical table in the adenovirus gastroenteritis.
Most of the children that seen adenovirus gastroenteritis is with
diarrhoea and daily diarrhoea were found to be 6 and above were
observed. Compared to PCR, the sensitivity of the immune chro-
matographic method was 36% and specificity was 100%, PPV was
100% NPD was 90.6%; EIA test sensitivity has been identified as
44%, specificity 100%, PPV 100%, NPV 91.7%. In our study, 25 sam-
ples were found to be positive by PCR, 16(64%) for positive AdV41;
6(24%) for positive AdV40, 2(8%) for positive AdV31, 1(4%) for pos-
itive AdV7.

Conclusion: As a result of our work, it is shown that AdV31
and AdV7 can be associated with gastroenteritis with AdV40/41
serotypes. Highest frequency of adenovirus serotypes was 64%
with AdV41. In this study, genotyping and phylogenetic analy-
sis of enteric adenoviruses have been made for the first time in
our country. Adenovirus serotypes showed similarity with Asian
and American serotypes, 80% (20/25) and 20% (5/25) respectively.
Adenovirus serotypes that detected in our study were in concord-
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ance with Asian serotypes; however, two samples were detected
as serotype 31 which is endemic for USA.

http://dx.doi.org/10.1016/j.jcv.2016.08.121
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Introduction: Recently a parvovirus called bufavirus (BuV) has
been implicated as a causative agent of diarrhoea. Every year, a
substantial number of children are affected by viral diarrhoea in
Turkey. However the role of emerging viruses in Turkish children
with diarrhoea has not been widely investigated. To further reveal
the epidemiology, pathogenic role and genetic characteristics of
BuV, this study was performed in Turkish children with diarrhoea.

Materials and methods: From September 2004 through June
2011, 1221 diarrheal stool samples were collected from children
under 5 years of age attended at the Gazi University Hospital
and Ministry of Health Ankara Training and Education Hospital,
Ankara, Turkey. All samples were tested for pathogenic bacteria,
parasites, rotavirus and norovirus (NoV). Excluding the ELISA pos-
itive rotavirus and NoV samples, 583 samples were available for
BuV detection. From February through September 2013, 148 nor-
mal stool samples were collected from children attended at the
well child care clinic of the Dept. of Paediatrics, Gazi University.
These children attended the clinic for routine immunization and
developmental check-up and had no diarrhoea for the last one
week. DNA extraction was done by using spin-column method
(QIAamp Viral RNA Mini Kit, Qiagen, Germany) and bufavirus
amplification was carried out by in house PCR (Promega, ABD).
The nucleotide sequence of the concerned genes were determined
by BigDye terminator v3.1 cycle sequencing kit (Applied Biosys-
tems, Foster City, California, USA) according to the instructions
of the manufacturer and the product was run into ABI Prism
3100 Genetic Analyzer (Applied Biosystems). Rotavirus, adenovi-
rus, human bocavirus (HBoV), astrovirus, NoV, salivirus, cosavirus
and Aichi virus were tested for in the BuV-positive samples by in
house PCR.

Results: All samples were negative for diarrhoea causing bacte-
ria or parasites. BuV was detected in 8 (1.4%) samples with
diarrhoea. Age and gender were not statistically significant for
bufavirus detection. Positive stool samples were belong to years
2007, 2008 and 2010; however there was not any statistically sig-

nificant difference between years. According to the other seasons in
autumn bufavirus positivity was higher without statistically signif-
icant difference. Three samples were co-infected with NoV GII.21,
NoV GII.4 and human bocavirus (HBoV)2, and HBoV3. All stool sam-
ples from healthy children were negative for BuV. The number of
diarrhoea in BuV positive patients was significantly more than in
other diarrheal patients (p = 0.017). Phylogenetic analysis of the VP1
gene showed that Turkish strains were in close association with
Bhutanese BuVs and belongs to genotype 3. The NS1, VP1, and VP2
of the Turkish strains showed close nucleotide and amino acid iden-
tities among themselves and with Bhutanese strains. The frequency
of tandem repeats in the 3′ untranslated region of Turkish BuVs was
different than Bhutanese BuVs.

Conclusions: Absence of BuV in the stool of normal children
and association of BuV in children with diarrhoea may support the
pathogenic role of BuV. BuV associated diarrhoea was severe in
Turkish children. BuV3 is possibly prevalent in Asian countries.

http://dx.doi.org/10.1016/j.jcv.2016.08.122
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Aims: To evaluate the multiplex FTD Viral Gastroenteritis®

(Fast-Tracks diagnostics®) for the detection of 6 viruses in stools
samples collected from diarrheic children. To compare the results
with those obtained with the routine techniques for the detection
of adenovirus and rotavirus.

Materials and methods: Stool specimens from 118 children and
51 neonates who were suffering from acute diarrhea were used
to evaluate the FTD viral gastroenteritis®. This technique is a two
tubes multiplex (tube 1: Norovirus G1, Norovirus G2 and Inter-
nal Control; tube 2: Adenovirus, Rotavirus, Astrovirus) plus add-on
singleplex PCR for the detection of sapovirus.

Nucleic acids were extracted from native stools or swab with
the MagNA Pure 96 DNA and Viral NA Small Volume kit® on
the MagNA Pure 96TM instrument (Roche Molecular Diagnostics,
Meylan, France). Nucleic acids were tested with the FTD viral
gastroenteritis® according to the manufacturer’s instructions on
a CFXTM Instrument (Biorad diagnostics).

The results were compared with those obtained with the tech-
niques used in routine for the detection of rotavirus and adenovirus,
i.e. BIOSYNEX Adenovirus-Rotavirus Combo® (BIOSYNEX). All sam-
ples showing any adenovirus discrepancies were tested using an
in-house real-time PCR method.

Data were analyzed using StataTM software (StataCorp, Texas).
The match between the assays was assessed using the McNemar
Chi-squared test. p values of less than 0.05 were considered signif-
icant.

Results: 188 stool samples were tested from 169 children (88
males). 118 (65 males) children (118 specimens) were attending
the emergency care unit (mean age 2.80 – median 9 – range: 0–15)
and 51 (23 males) children (70 specimens) were attending the
neonatology unit (age under one).
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83 pathogens were detected among the children attending
the emergency care unit. The most commonly detected was
Rotaviruses (n = 70, 84.3%), followed by adenovirus (n = 8, 9.6%) and
astrovirus (n = 3, 3.6%). One sample was positive for norovirus G2
and one sample was positive for sapovirus. Four coinfections were
detected involving rotavirus and adenovirus (n = 2) and rotavirus
and astrovirus (n = 2).

Nine pathogens were detected among the neonates. The most
commonly detected was rotavirus (n = 4, 44.4%), followed by
sapovirus (n = 4, 44.4%). One sample was positive for adenovirus.
One sample showed co-infection (rotavirus and sapovirus).

The FTD viral gastroenteritis® detected 13 more rotavirus
(p < 0.005) than did the BIOSYNEX Adenovirus-Rotavirus
Combo®. Nine samples were adenovirus positive with the
FTD viral gastroenteritis® and were negative with the BIOSYNEX
Adenovirus–Rotavirus, while three samples gave the opposite
results. Tested with the adenovirus in-house real-time PCR, 6/9
samples were positive (p < 0.05), all the remaining three were
negative.

Conclusion: The FTD viral gastroenteritis® is a very sensitive
and convenient method for detecting multiple gastrointestinal
virological pathogens.
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Acute gastroenteritis is a major reason of disease and death
among children in developing countries. A wide range of viruses,
bacteria and protozoa, with rotavirus as one of the most important
pathogens, can cause infectious diarrhoea. In May 2012, rotavirus
vaccination with pentavalent RotaTeq vaccine was introduced in
the national immunization program in Rwanda. The vaccine cov-
erage in children younger than 1 year of age was 98% in 2014 and
the number of hospital admission for diarrhoea specific to rotavirus
after vaccine introduction has recently been reported to decrease
significantly. Still, the incidence and the genotype distribution of
rotavirus infections in the community are not known. In this work
we compared the frequency of rotavirus together with other diar-
rhoeagenic pathogens, and analysed rotavirus genotypes before
and after the introduction of vaccination.

Faeces samples from children below five years of age, collected
before vaccine introduction between 2010 and 2012 (n = 829) and
after in 2014 (n = 658, 89% vaccinated), were analysed by real-time
PCR targeting a wide range of pathogens. Rotavirus positive sam-
ples were genotyped by a real-time PCR assay targeting rotavirus
VP7 (G1, G2, G3, G4, G9 and G12) and VP4 (P[4], P[6] and P[8]) to
identify the most common genotypes.

The proportion of samples that were of rotavirus positive
was 34% before vaccine introduction. In 2014, the rotavirus was
detected in 30% of vaccinated and 27% of unvaccinated children.
Interestingly, norovirus genogroup II, sapovirus and astrovirus
were significantly (p > 0.0001) more common in 2014, after vaccine
introduction. There were marked shifts in rotavirus genotypes over

time: in 2010, G2P[4] was detected in 87%, G12P[6] in 13%; in 2011,
G9P[8] was detected in 48%, G1P[8] in 30% and G12P[6] in 16%; in
2012, G9P[8] was detected in 68% and G12P[6] in 21%. In 2014, after
vaccine introduction, G12P[8] was found 81% and G4P[8] in 19%,
without difference between vaccinated and unvaccinated children.

The results show no difference in rotavirus frequency after the
introduction of rotavirus vaccine into the immunisation program,
and that rotavirus infection frequencies were similar in vaccinated
and unvaccinated children. Marked changes of the rotavirus geno-
type distribution were observed from year to year also before
the introduction of vaccination in 2012, and therefore genotype
changes after that time point may not be due to vaccination itself.

http://dx.doi.org/10.1016/j.jcv.2016.08.124
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Introduction: Rotaviruses (RVs) and noroviruses (NoVs) are
the main etiological agents of nonbacterial acute gastroenteritis
(AGE) in both children and adults. A rapid and sensitive detec-
tion is crucial to implement measures to reduce the spread of
gastroenteritis infections. We evaluated the efficacy of the VIA-
SURE Rotavirus Real Time PCR Detection Kit, the VIASURE Norovirus
GI Real Time PCR Detection Kit and the VIASURE NoV GII Real
Time PCR Detection Kit (Certest Biotec) for their diagnostic appli-
cation in a clinical laboratory. The sensitivity and specificity of
the VIASURE Rotavirus assay was compared with those of the
Rotavirus–Adenovirus immunochromatographic (ICG) test (Certest
Biotec), an in-house conventional RT-PCR for rotavirus detection
and the RIDA®GENE Viral Stool Panel II real-time RT-PCR (R-
Biopharm AG). The performance of the VIASURE Norovirus GI and
GII assays was also compared with an in-house conventional RT-
PCR for norovirus detection and the RIDA®GENE Norovirus I & II
real-time RT-PCR (R-Biopharm AG).

Materials and methods: Fecal samples from children and adults
with AGE were collected and diluted in PBS to prepare 10% fecal
extracts. The presence of RV was tested in 210 samples and NoV
GI and GII were analyzed in 181 samples. RNA was extracted
from 200 �l of fecal suspensions by using the VIASURE RNA/DNA
Extraction Kit (Certest Biotec). The immunochromatographic (ICG)
test for rapid RV detection was performed following the manu-
facturer’s instructions. Conventional RV RT-PCR reactions for VP7,
VP4 and/or VP6 viral genes were carried out according to the pro-
tocols described by the European Rotavirus Network (http://www.
eurorota.net/). A conventional NoV RT-PCR was performed using
primers JV12/JV13 targeting the polymerase gene and eventual
capsid gene amplification. The real-time RT-PCR assays evaluated in
this study were performed according to the manufacturer’s instruc-
tions using the StepOneTM real-time PCR equipment (Applied
Biosystems) for the VIASURE kits and the ABI 7500 real-time PCR
System (Applied Biosystems) for the RIDAGENE kits. Samples with
a Ct value ≤35 were considered positive.

Results: Regarding RV detection, both ICG and conventional
RT-PCR detected the presence of RV in 34.3% (72/210) samples,
whereas the VIASURE Rotavirus Real Time PCR assay detected 42.4%
(89/210) positive specimens. The RIDAGENE Viral Stool Panel II
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real-time RT-PCR detected 39% (82/210) RV-positive samples. NoV
GI and GII were detected by conventional RT-PCR in 11.6% (21/181)
and in 24.8% (45/181) samples, respectively. The analysis of the
same specimens by the VIASURE real-time assays yielded 11.6%
(21/181) NoV GI-positive and 27% (49/181) NoV GII-positive sam-
ples, whereas the RIDAGENE tests yielded 13.2% (24/181) NoV
GI-positive and 27% (49/181) NoV GII-positive results. The VIASURE
Norovirus GI and GII assays detected the following NoV genotypes:
GI.1, GI.2, GI.4, GI.9; GII.1, GII.4 (five variants), GII.7, GII.17, and
GII.21.

Conclusions: The sensitivity of the VIASURE Rotavirus Real Time
PCR assay increases 1.23 times those of the ICG assay and the
end-point RT-PCR. Rotavirus was detected by both evaluated real-
time assays with a total agreement rate of 94.8%. For norovirus GI
and GII detection, the total agreement rate between VIASURE and
RIDAGENE real-time assays was 96.1% and 98.9%, respectively. The
specificity of the assays is pending on the sequence analysis of the
mismatched positive samples.

http://dx.doi.org/10.1016/j.jcv.2016.08.125
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Background: Human astroviruses (HAstVs) are positive-sense
single-stranded RNA viruses that were no enveloped particles with
a distinctive star-shaped surface structure that have been were
discovered in 1975 by electron microscopy in stool samples [1,2].
Human HAstVs classified into the genera Mamastrovirus and Astro-
virus and have emerged as another common cause of non-bacterial
acute gastroenteritis [3]. Limited data exist on the epidemiology
and genetic diversity of HAstVs in Iran. This study assessed the role
of human Astrovirus (HAstV) at the 120 gastroenteritis samples to
determine the prevalence, time distribution, and medical signifi-
cance of human Astrovirus infection among children 5 years old in
Tehran, Iran.

Materials and methods: Stool samples were collected from
Children’s Medical Centers in Tehran, Iran from May 2013 to May
2014. HAstV was detected using RT-PCR and positive samples were
subsequently tested for other common viral as well as Rotavirus
and Norovirus [4].

Results: The overall incidence of Astrovirus was found to
be 6.6%. Mixed infections with other viral enteric agents were
detected in 2.5% of all Astrovirus-positive samples. During the 1-
year period, the highest Astrovirus incidence was reported in the
winter months, although infections also occurred in spring.

Conclusion: From our data for each age group, we observed that
HAstV affected mostly children younger than 1 years of age, while
HAstV had a greater impact in Male children. Our study provides an
epidemiological overview of HAstVs associated with acute diarrhea
in Iran.
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Background: Norovirus (NoV) is a leading cause of acute gas-
troenteritis (AGE) in individuals of all ages. Shenzhen, an immigrant
metropolis connecting mainland China and Hong Kong, has a high
population density and mobility, which make Shenzhen an AGE-
prone area allowing for centralized surveillance of NoV-associated
activities. The goals of this study were to determine the etiology
of NoV-associated AGE and to figure out the epidemiological char-
acteristics of NoV epidemic strains (GII.4 Den Haag 2006b, GII.4
Sydney 2012, GII.3 and GII.17) in Shenzhen, China.

Methods and specimens: From 2012 to 2015, a total of 4432
stool specimens were collected with AGE patients’ data. There were
18 different NoV serotypes identified by real time RT-PCR and one
step RT-PCR with N/S primers GI-SKF/GI-SKR and COG 2F/G2-SKR,
including GII.4 Den Haag 2006b, GII.4 Sydney 2012, GII.4 can not
assign, GII.2, GII.3, GII.6, GII.7, GII.12, GII.13, GII.17, GII.21, GI.1-GI.6
and GI.8. Results, from 2012 to 2015, GII.4 Sydney 2012 accounted
for the majority proportion of AGE (29.41–75.83%), followed by
GII.3 (2.61%-10.00%). GII.4 Den Haag 2006b (49.57%) was the pre-
dominant serotype in 2012. As the novel pathogen in Shenzhen,
GII.17 (10.43–21.74%) became as a common causative agent of AGE
in the winter season of 2014–2015. Statistical analysis indicated
that the median (QR) age of AGE patients infected with GII.4 Syd-
ney 2012 (21.50 [31.75]) was the highest compared to GII.4 Den
Haag 2006b (1 [3.83]) and GII.3 (0.58 [0.58]) (P < 0.001) in 2012; the
median (QR) age (1.00 [32.25]) of GII.4 Sydney 2012-infected AGE
patients was higher than that (0.58 [2.17]) of GII.3-infected AGE
patients in 2013 (P < 0.05); the median (QR) age (30.00 [26.25]) of
GII.17-infected AGE patients was the highest compared to that of
GII.4 Sydney 2012 (1 [12.33]) and GII.3 (0.67 [10.58]) (P < 0.001) in
2014, which was similar to that in 2015. The male/female ratio was
different among these four prevalent NoV serotypes in 2012, 2014
and 2015. Phylogenetic analysis based on N/S gene revealed that
NoV strains in Shenzhen were closely homological to that in the
neighbour cities and countries.

Conclusion: The diversity of NoV has been surveilled that GII.4
variants, GII.3 and GII.17 were the prevalent strains in Shenzhen,
China, from 2012 to 2015. Continued monitoring and comprehen-
sive analyses of NoV is necessary for a better understanding of their
evolution, epidemiology, prevention and control measures.

Keywords: Norovirus, Acute gastroenteritis, GII.4 variants, GII.3,
GII.17.
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Investigation of the role of gastroenteritis
causing viruses in the asymptomatic neonatal
digestive tract
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2 Department of Neonatal Medicine, Royal Infirmary
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Background: Viral gastroenteritis is a significant cause of mor-
bidity and indeed mortality across the world. The World Health
Organization (WHO) estimates that every year there are 1.7 billion
cases of diarrhoeal disease, with the suggestion is that neonates
and children under 5 years old are particularly prone. However lit-
tle is known about the role of viruses in asymptomatic infants. This
study sets out to identify whether certain viruses associated with
diarrhoeal disease are present in asymptomatic neonates.

Methods: Faecal samples from 245 symptomatic neonates, 80
symptomatic 0–5 year olds, and 113 asymptomatic neonates were
collected from patients attending the Royal Infirmary of Edinburgh
and analysed for the presence of Enterovirus, Parechovirus, Astro-
virus, Sapovirus, Norovirus, Rotavirus, Adenovirus and Human
Bocavirus by Real Time PCR. Ethical approval was obtained to col-
lect faecal samples from asymptomatic neonates. All samples were
analysed with no patient identifiable data. Results were entered
into a database and analysed. A comparison of these groups was
then performed.

Results: 19.2% and 27.5% of symptomatic neonates and 0–5 year
olds, respectively, tested positive for at least one of the viruses.
Enterovirus was the most common of the viruses, whereas pare-
chovirus, astrovirus, and sapovirus were rarely found. No strong
gender bias, nor age-bias was identified. Enterovirus was found in
18.6% of asymptomatic neonates. Furthermore, this study showed
the presence of Adenovirus DNA in 27% of asymptomatic children,
which was higher than the prevalence of 11% seen amongst symp-
tomatic children. No Norovirus, Rotavirus or Human Bocavirus
infections were detected in the asymptomatic cohort, but were
detected in 2.8%, 4% and 4.62% of symptomatic patients respec-
tively. Moreover, levels of viruses detected in patients older than
3 months of age were statistically higher than in their younger
counterparts (p = 0.001).

Conclusions: This study concludes that Adenovirus is the
most prevalent virus in the asymptomatic neonate population.
Enterovirus is the most prevalent virus found in both symptomatic
and asymptomatic populations of children within NHS Lothian of
less than five years of age. Due to the appearance of enterovirus in
both groups it cannot conclusively be linked with a disease-causing
phenotype, and highlights that these viruses may form part of the
natural microbiome in young children.

http://dx.doi.org/10.1016/j.jcv.2016.08.128
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A paediatrics case with unusual presentation of
adenovirus enteritis in immunocompetent host
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3 Consultant Pathology, Aberdeen Royal Infirmary,
Aberdeen, UK

Adenovirus is the second most common cause of gastroenteri-
tis in children in the UK after rotavirus. Infection is usually mild
and self-limiting in the immunocompetent host. Complications are
uncommon, and the management is mainly supportive therapy.

We present a case of 7 years old boy, otherwise fit and healthy,
presented with on going problems with pale stools, nausea, abdom-
inal pain and lethargy. The course of his symptoms was protracted
and affected his nutritional status. In addition, he had a history
of multiple food intolerances and dysphagia. He had been kept on
gluten-free diet for many years, which improved his diarrhoea.

He was investigated for possible coeliac disease, and was rein-
troduced to gluten for 3 months to allow for an accurate biopsy
results, but has found recurrence of diarrhoea and worsening of
symptoms once gluten was reintroduced. Upper GI endoscopy was
performed and mucosal biopsies were taken to rule out coeliac
disease. Examination of the biopsies from the duodenal lining
was not in keeping with coeliac disease. There was however, evi-
dence of what is commonly seen with current infections. Electron
microscopy was performed on formalin-fixed, paraffin-embedded
duodenal biopsies. Intra-nuclear inclusions of viral particles were
seen. Particles were hexagonal in shape with an average diameter
of 68 nm and arranged in regular array formations. PCR analysis
was performed on 4 curls from the duodenal biopsy material, and
the 4 samples were all positive to adenovirus DNA. In addition,
each of the 4 biopsies was PCR negative to astrovirus, rotavirus,
sapovirus, enterovirus, parechovirus, norovirus, cytomegalovirus
and Epstein-Barr virus.

The current case represents an unusual and protracted course
of adenovirus enteritis in immunocompetent host. Adenovirus
infection in this child was associated with prolonged course, mal-
nutrition and lactose intolerance. It is not clear in this patient
whether adenovirus infection is the direct cause of his symptoms,
or it is an associating factor to another undiagnosed clinical con-
dition. Secondary lactose intolerance has been reported as a rare
complication of acute gastroenteritis in children, however little is
known in literature about the mechanism, rates and correlation
with cases of adenovirus enteritis. Further investigation in this field
is required in order to shed more light on the possible mechanisms,
and prevent missed opportunities of clinical diagnosis.

http://dx.doi.org/10.1016/j.jcv.2016.08.129
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Hepatitis A virus epidemiology in Turkey as
childhood vaccination begins: Seroprevalence
and endemicity by region
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Microbiology Lab„ Sakarya, Turkey
2 Sakarya University Faculty of Medicine Dept of
Clinical Microbiology, Sakarya, Turkey
3 George Mason University, Department of Global &
Community Health, Fairfax, VI, USA

Introduction and aim: Hepatitis A virus (HAV) is usually
acquired through contact with an infected person or through inges-
tion of contaminated water or food, and it is one of the major
causes of acute viral hepatitis globally [1]. The incidence of the
disease varies with access to clean drinking water and other indi-
cators of socioeconomic status [2,3]. Turkey introduced hepatitis
A virus (HAV) into its routine childhood immunization program in
2012. Over time, this will change the age-seroprevalence profile
of the country. This study provides a baseline evaluation of hep-
atitis A endemicity rates by province prior to the initiation of the
vaccination program.

Methods: A systematic review of all hepatitis A serosurveys that
collected data between 2000 and 2015 and published their results
in English and Turkish was conducted. The systematic review was
conducted in accordance with the PRISMA guidelines [4].

Results: In total, 51 studies from 23 of the 81 provinces in Turkey
were identified, although for most provinces the quality of the data
was poor. Adult prevalence rates were high and similar across the
country. Child prevalence rates were lower in the western and
central regions than in the eastern region. The age at midpoint of
population immunity was in the teenage years for the west and
central regions (intermediate endemicity), while the midpoint was
in children less than 10 years old in the east (high endemicity).
However, there was significant heterogeneity by province.

Discussion and conclusions: Provinces with a more urban pop-
ulation tended to have intermediate endemicity and provinces with
a more rural population tended to have high endemicity. This pre-
diction does not suit to the provinces where has migration areas
and undeveloped neighborhood of the provinces cause increase in
endemicity [5].

Turkey’s current universal childhood vaccination recommenda-
tions are appropriate one based on the current endemicity status.
The incidence rate will likely further decrease as a function of both
the vaccination program and ongoing infrastructural development.

Keywords: Hepatitis A virus, Endemicity, Seroprevalence, Vac-
cination, Socioeconomic development.
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Evaluation of anti-HCV Line immunoassay
indeterminant results
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Introduction: Chronic hepatitis caused by hepatitis C virus
infection is one of the leading causes of liver cirrhosis and hepa-
tocellular carcinoma globally. Testing for HCV infection begins
with the detection of antibodies to recombinant or synthetic HCV
proteins using enzyme immunoassays (EIA). Because of the false
positive results especially in low prevalence settings, positive anti-
HCV EIA results are usually confirmed by recombinant immunoblot
tests and Line immunoassays (LIA). The current clinical practice
after identifying a positive anti-HCV result is to measure HCV RNA
to assess whether viremia is present. The main problem related
to LIA testing concerns the indeterminate results. The aim of this
study is to determine the frequency of LIA indeterminant results
in our routine practice and to evaluate the characteristics of these
samples.

Materials and methods: A total number of 245 anti-HCV Line
Immunoassay (Innogenetics Ghent, Belgium) results previously
tested in Ege University Hospital, Department of Medical Micro-
biology Virology Laboratory between January 2013-August 2015
were reviewed. All the samples were positive with Architect Anti-
HCV assay (Abbott Laboratories, IL, USA) run on the i2000SR
analyser.

Results: Between January 2013 and August 2015 a total number
of 81,948 samples were sent to Ege University Medical Microbiol-
ogy Virology Laboratory for anti-HCV EIA testing. Of these samples
2576 (%3.14) were reactive, and 79,372 (%96.86) were nonreac-
tive. During this period 245 samples mostly with low signal to
cutoff ratios were tested by LIA. Of the 245 samples, 49 were pos-
itive (20%), 155 were negative (63.3%) and 41 were indeterminant
(16.7%) by line immunoassay testing. Of the patients with inde-
terminant LIA results, 22 were female and 19 male, ages ranging
1-84 (mean 41.1 ± 16.1). The distribution of Architect reactivity
ratios expressed as s/co of these samples were between 1.01 and
8.49 (mean s/co 2.3) and 37 samples had s/co < 5.0. 39 samples had
HCV RNA results and HCV RNA positivity was recorded in only one
patient with s/co ratio 6.3 and NS3 band reactivity. Of the samples
with indeterminant results 29 samples presented reactivity to NS3
antigen, 7 samples to C1 antigen, 3 samples to C2 antigen, one to
E2 and one to NS4 antigen.

Conclusion: Overall there are 41 indeterminate samples out
of 245 samples tested. Most of the samples are below the s/co
index value <5.0. All the indeterminate samples were PCR nega-
tive except one patient. Some possible causes for indeterminant
results are seroconversion phase during which EIA is already pos-
itive and seroreversion in patients who spontaneously eliminate
HCV. In these individuals antibodies against some antigenic frac-
tions have already turned negative for LIA but they are sufficient to
cause an EIA positive result and other factors related to kit perfor-
mance or to patient immunoresponse variability may be involved.
The other possibility that must be considered is false positive EIA
result.

http://dx.doi.org/10.1016/j.jcv.2016.08.131
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Memory T cells specific for HBV enumerated by
a peptide-based cultured enzyme-linked
immunospot assay in healthy HBV-vaccinated
subjects
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Background: Hepatitis B vaccine is the most effective strategy
to control hepatitis B virus (HBV) infection and disease. It is consid-
ered that an anti-HBs (antibodies against HBV surface antigen) titer
>10 mIU/ml, measured shortly after a complete vaccination sched-
ule, provides protection against infection. Approximately 4–10% of
healthy individuals fail to respond to three doses of vaccine. Addi-
tionally, an estimated 13–60% of initial responders to HBV vaccine
(>10 mIU/ml after three doses) may lose anti-HBs after several years
post-vaccination. The aim of this study was to evaluate the long-
term HBV-specific memory T-cell response in healthy vaccinated
subjects.

Materials and methods: We quantified HBV-specific expand-
able memory T cells by using a peptide-based cultured IFN-gamma
enzyme-linked immunospot following 10 days stimulation (cul-
tured ELISPOT). Response to an overlapping peptide pool (15-mers
overlapping by 11 amino acids) representing the complete L (large)
HBV envelope polypeptide was evaluated in 46 healthy subjects
(mean age of 36.24 years, standard deviation (SD) = 10.48; 12 males
and 34 females). Forty-one subjects (89.1%) were vaccinated for
HBV about 15–20 years earlier. Plasma samples were tested for
anti-HBs.

Results: We observed that vaccinated subjects had signifi-
cantly higher HBV-specific T-cellular response than unvaccinated
(p = 0.0002). HBV-specific memory T-cell response quantified by
cultured ELISPOT was mainly mediated by CD4+ T cells. No con-
cordance was found between cultured ELISPOT and anti-HBs data
in vaccinated subjects. Thirty-one (76%) vaccinated subjects were
responders (anti-HBs >10 mIU/ml), while 10 (34%) were non-
responders (anti-HBs <10 mIU/mL). Nineteen (46%) vaccinated
subjects were considered to be responders in the HBV-specific cul-
tured ELISPOT assay. Twenty-two (54%) vaccinated subjects were
considered non-responders in the HBV-specific cultured ELISPOT;
five of them (23%) were also humoral non-responders. About 12%
of healthy HBV-vaccinated subjects were both humoral and cel-
lular non-responders. Thus, these subjects may be at risk for HBV
infection and disease, especially health care workers.

Conclusion: In conclusion, the evaluation of HBV-specific T-cell
response by cultured ELISPOT may represent a new tool to mon-
itor memory immunity to HBV vaccine in immunocompromised
patients, such as hemodialyzed patients or patients who underwent
solid organ transplantation, that are at high risk for infection.

http://dx.doi.org/10.1016/j.jcv.2016.08.132
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Impact of the genotyping method on the
distribution of hepatitis C virus subtypes of
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Background: At least 6 major hepatitis C virus (HCV) genotypes
(1–6) and multiple subtypes (e.g. a, b, c) have been identified, based
on the sequence differences. Distribution of certain genotypes in
the patient population is highly dependent on geographical region
but also differs by gender, ethnicity, age and mode of transmis-
sion. Differences in the patient population regarding subtypes of
HCV genotype 1 have also been reported: e.g. patients older than
65 years are more likely and injecting drug users are less likely to
harbour subtype 1b than 1a. In the present study we investigated
the potential impact of the change in the laboratory method used
for HCV genotyping on the subtype distribution of HCV genotype
1.

Materials and methods: Samples submitted for HCV geno-
typing at the Ghent University Hospital from January 2002 until
December 2014 were included in the current study, based on the
retrieval of results through the laboratory information system. HCV
genotyping results during this period of 12 years were obtained by
the reverse hybridization based Versant HCV Genotype Assay but 2
different versions of the same assay were used: from January 2002
till March 2007 Versant HCV Genotype 1.0 was used and from April
2007 till December 2014 Versant HCV Genotype 2.0. The improve-
ment of the second generation assay, including the core region
probes, lies mainly in the distinction between subtype a and sub-
type b of genotype 1. Therefore, we focused on the possible changes
in distribution for subtypes of genotype 1.

Results: From January 2002 till December 2014, 1631 serum
samples were determined positive for HCV genotype 1. For 853
genotype 1 positive samples analyzed with Versant HCV Genotype
1.0 from January 2002 till March 2007, 23 (2.7%) samples were
attributed to subtype 1a; 716 (83.9%) samples to 1b and 114 (13.4%)
genotype 1 positive samples could not be subtyped further. For 778
genotype 1 positive samples analyzed with Versant HCV Genotype
2.0 from April 2007 till December 2014, 271 (34.8%) samples were
attributed to subtype 1a; 493 (63.4%) samples to 1b and only 14
(1.8%) genotype 1 positive samples could not be subtyped further
with this advanced version of the same assay.

Conclusions: In the current study we demonstrate that the
switch of the version of the reverse hybridization based Versant
HCV Genotype Assay had a major impact on the distribution of sub-
types of HCV genotype 1 bringing subtype 1a from less than 3% of
genotype 1 samples in the first version – based only on the analysis
on 5′-UTR – to more than one third of the genotype 1 samples, as
analyzed by the advanced version of the same assay where core-
region analysis was added. The number of non-subtyped genotype
1 samples has been reduced by version switch from more than 13%
to less than 2%. Evaluation of the potential impact of other factors
that can influence change in distribution of subtypes of HCV geno-
type 1 as age of the patients and the mode of transmission still has
to be performed. However, the current use of the improved ver-
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sion of genotyping is most likely to be largely responsible for the
mentioned change in distribution of subtypes.
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Hepatitis E virus seroprevalence in East- and
West Flanders, Belgium: Comparison between
2011 and 2016
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Background: Hepatitis E virus (HEV) infection is increasingly
recognized as a cause of hepatitis in developed countries. There
are wide variation in HEV seroprevalence between countries and
regions. Moreover, some authors report changing seroprevalence
numbers over time. Differences in performance characteristics
between serological assays used could explain some of these find-
ings. However, significantly different seroprevalence figures are
also reported using the same assay. The objective of this study was
to evaluate the current HEV seroprevalence in East- and West Flan-
ders, Belgium and to assess the evolution of the seroprevalence over
time.

Materials and methods: In the setting of the Ghent University
Hospital, samples of 200 patients (100 between June 29th and July
2nd 2011 and 100 between May 9th and May 12th 2016) without
clear evidence of hepatitis nor gastroenterological problems were
randomly selected for anti-HEV IgG testing (Wantai Biological Phar-
macy, Beijing, China). The median age of the selected individuals
was 39 (range 17–82 years) and 37 (range 18–82 years) years old
in 2011 and 2016 respectively. In both groups the male/female ratio
was 1.

Results: 15/100 samples collected in 2011 and 15/100 sam-
ples collected in 2016 tested positive for anti-HEV IgG. Both study
groups (2011 and 2016) showed an increasing seroprevalence with
age. In 2011, we found a similar anti-HEV IgG seroprevalence for
men (16%; 8/50 patients) and women (14%; 7/50 patients). In the
2016 subgroup, the HEV seroprevalence seems to differ according
to sex. A higher seroprevalence (24%; 12/50 patients) was found for
men in comparison with women (6%; 3/50 patients). This difference
was statistically significant (Fisher’s exact test p = 0.22).

Conclusion: East- and West Flanders in Belgium, with HEV
seroprevalence of 15%, can be classified as region with moderate
seroprevalence. There seems to be no increasing trend over the last
5 years. The observed predominance of HEV IgG positivity in men
over women in 2016 has to be further explored.

http://dx.doi.org/10.1016/j.jcv.2016.08.134
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Lyophilising have to create a stable product, is it
possible?
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Picornaviruses are notoriously difficult to lyophilise without
compromising viral integrity, however the value of producing sta-
ble hepatitis A viral reference materials in this format is paramount
to assure assay sensitivity for the detection of both contamination
of blood derived medicinal products and patient diagnosis.

NAT assays are readily available for HAV RNA detection, how-
ever in-house assays are predominant and typically have variations
in sensitivity and specificity. Without the availability of suitable ref-
erence materials it is then impossible to compare results between
laboratories or different assays. A WHO International Standard for
Hepatitis A Virus RNA NAT assays has been available since 2000
and has helped considerably in the harmonisation of these assays.
However, whilst establishing a replacement HAV IS, the stability
of lyophilised picornavirus came into question. Accelerated ther-
mal degradation samples of two replacement batches suggested
that there was a loss of potency of up to 1 log10 upon storage of
lyophilised material at +4 ◦C over 5 years, with a second batch
showing such losses after only 10.5 months, this was in compar-
ison to the corresponding loss of potency for 1st HAV IS which was
observed to be <0.1 log10.

Stability and homogeneity over time are critical attributes of a
reference material. Stability is evaluated to provide an estimate of
the length of time for which the reference standard will remain
suitable for its intended purpose under its defined storage condi-
tions.

We have undertaken a pilot study to investigate suitable formu-
lations for minimizing loss in potency of HAV upon freeze drying
and degradation in storage at elevated temperatures using a range
of NAT assays prior to the development of the replacement HAV
RNA IS this comprised for formulations tested by three laboratories
using different assays.

In the pilot study, we collaborated with the Paul Erlich institute
and Altona Diagnostics to analyse HAV freeze dried formulations
stored at elevated temperatures in accelerated degradation studies.
The analysis indicated the formulation with Trehalose and Hepes
buffer, reduced initial loss in potency upon freeze drying and subse-
quent storage at elevated temperatures using a number of different
NAT assays. The findings from this study guided the formulation for
the replacement standard, which will be assessed in direct compar-
ison to a standard formulated in plasma only over a long termin a
multicenter collaborative study, involving a broader range of NAT-
based assays. Each participant will be asked to evaluate dilution
series of the candidate IS’s for HAV alongside a panel of clinical
samples.

We shall present the results of this second study to establish
whether there is improvement in the stability for HAV reference
materials using the new formulation. Two candidate formulations
one with plasma only the other with excipients, freeze dried and
liquid bulk samples will be compared using a range of assays to
assess initial loss of potency. The implications of these data and
suitability of the IS to improve the quality and comparability of
NAT based assays for HAV will be discussed.

Keywords: HAV International Standard, Freeze drying, Stability.
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Characterization of NS3 region and frequency of
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hepatitis C virus genotype 1a and 1b in
Portuguese infected patients
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1 Global Health and Tropical Medicine (GHTM), Unit
of Teaching and Research of Medical Microbiology,
Instituto de Higiene e Medicina Tropical (IHMT),
Universidade NOVA de Lisboa (UNL), Portugal
2 Molecular Biology Lab. LMCBM, SPC, HEM – Centro
Hospitalar Lisboa Ocidental, Lisboa, Portugal
3 Centro de Investigação Interdisciplinar Egas Moniz,
CiiEM, ISCSEM, Almada, Portugal

Hepatitis C virus (HCV) is a significant public health problem and
the leading cause of liver transplantation and hepatocellular carci-
noma. Globally, approximately 180 million people are infected with
HCV. There are seven genotypes of HCV, with a variety of subtypes.
The Portuguese prevalence of HCV infection is about 1.0%, being the
genotype 1 the most prevalent and one of the most difficult to treat
with the previous therapies. However, the face of HCV therapy has
changed dramatically since 2011 with all-oral regimens that have
been emerging, characterized by high genetic barrier to viral resis-
tance and low side effects. A new hope to cure HCV infected patients
have arisen. Actually, in Portugal the first line treatment is Sofos-
buvir plus Ledipasvir and in fact we have around 95% of sustained
viral response from the treated patients. Those who still do not cure
infection are proposed to Sofosbuvir plus Simeprevir, being the last
one ineffective if in the genome of the virus are present some muta-
tion such as Q80K, S122R/A/G, R155K/QD168E/V/H/A and I/V170T.
Thus, the characterization of NS3 mutations has a highly impact on
the prediction of the success of this direct antiviral agent. Q80K is
observed predominantly in HCV genotype 1a as a naturally occur-
ring polymorphism and seldom in other HCV genotypes. It ranges
from 5% to 47%, depending on geographic region.

The objective of this study was to characterize HCV NS3 of Por-
tuguese patients still naive to Simeprevir, once less is known in our
population about the occurrence of natural mutations to this drug
in that viral genomic region.

HCV NS3 region of 112 patients infected with 1a (89.3%) and 1b
(10.7%) viral genotypes was sequenced with an in house sequencing
method described previously by Harringan et al. and the analysis
of NS3 amino acids 1–181 was performed using geno2pheno HCV.

The prevalence of known pre-existing resistance mutation Q80K
was 3.36% in the whole sample. However, it was not found in geno-
type 1b and this turned the prevalence of Q80K in genotype 1a
around 3,0%. Q80R resistance mutation was found in one sample of
genotype 1a (1%) as other pre-existing polymorphisms at that same
position, Q80H (2%), Q80L (1%) which are not associated to resis-
tance but may act as intermediate mutations to Q80K. Additionally,
it was found R155K (1%) and R155G (1%) in genotype 1a, both con-
ferring resistance to Simeprevir. Notably, in genotype 1a there was
also a higher occurrence of the substitutions T40A (62%), N174S
and N174G (71%), S91A (98%) and L153I (100%) which have rarely
been reported in the literature. T40A and S91A involve changes in
the amino acid’s electrical charge and position 91 is in close prox-
imity to the residues in the catalytic triad. L153I does not lead to
this kind of amino acid’s changes, but based on its high frequency
in this population, it may be a regional genetic polymorphism and
surprisingly, there were found 71% of samples simultaneously pre-

senting L153I, S91A and N174S/G which may suggest an association
of substitutions.

In conclusion, there were not just detected 5% of preexisting
mutations that cause resistance to Simeprevir, but also some poly-
morphisms that should be further investigated not only by their
notably association, but also because the changes they promote
near the catalytic center of the enzyme, that can be a cause of some
still unknown protease inhibitor treatment failures too.

http://dx.doi.org/10.1016/j.jcv.2016.08.136
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Hepatitis B virus infection and reactivation in
two patients with anti-HBs following
etanercept therapy and alemtuzumab and
rituximab therapies: Case presentation

Selda Erensoy 1,∗, Emine Emel Koçman 1,2,
Rüçhan Yazan Sertöz 1, Vedat İnal 1, Zeki Karasu 1

1 Ege University Faculty of Medicine Department of
Medical Microbiology, Turkey
2 Bayburt State Hospital Medical Microbiology
Laboratory, Turkey

HBV reactivation is a well known phenomenon following cyto-
toxic or other immunosuppressive anticancer therapy. Biologic
therapies with monoclonal antibodies lead to hepatitis B virus
(HBV) reactivation. It is aimed to present and discuss two hep-
atitis B cases following therapies with monoclonal antibodies to
emphasize HBV assessment in patients receiving biologic therapy.

Materials and methods: HBV serological test results are eval-
uated with the previous markers of the cases. HBsAg, anti-HBc,
IgM anti-HBc and anti-HBs are tested with Architect system
(Abbott Diagnostics, Germany). HBV viral load is tested with Abbott
m2000sp and m2000rt (Abbott Molecular Diagnostics, USA). Cases
with markers of HBV infection who were HBsAg negative and anti-
HBs positive are evaluated retrospectively and with clinical history.

Case 1: A man with rheumatoid arthritis had HBV DNA 7.14
log10IU/ml, HBsAg positive, anti-HBc positive, anti-HBe positive,
anti-HBs negative, IgM anti-HBc negative. Liver function tests
were elevated (>2 N). He received lamivudin and seroconverted
to anti-HBs positivity, HBsAg negative, but HBV DNA was still
1.34 log10IU/ml. Liver function tests turned to normal values. He
was HBsAg negative, anti-HBc positive and anti-HBs 13 mIU/ml six
months ago. He had received etanercept therapy six months ago.
It was found that he had chronic HBV infection four years ago, but
seroconverted in three years. He had no HBV DNA data beforehand,
but found to be positive as 2.18 log10IU/ml when tested in archived
samples.

Case 2: 64 years old male with cirrhosis was found to be HBsAg
and HBV DNA positive (8.44 log10IU/ml), anti-HBc positive, anti-
HBs negative. He was HBsAg negative, anti-HBc positive, anti-HBs
232 mIU/ml before. He had chronic lymphocytic leukaemia-small
lymphocytic lymphoma and received alemtuzumab four years ago.
He had graft versus host disease after allogeneic bone marrow
transplantation and received rituximab three years ago. At that
time he was HBsAg and anti-HBc negative, anti-HBs 159 mIU/ml.

Conclusion: Hepatitis may be observed also in subjects with
anti-HBs positivity or with occult HBV infection with markers of
previous exposure to HBV. HBV assessment in patients receiving
biologic therapy (anti-TNF-alpha, anti-CD20, anti-CD52) is impor-
tant and should be always remembered. HBsAg, anti-HBc, anti-HBs,
ALT and AST should be tested. Quantitative HBV DNA test should
be applied if HBsAg and/or anti-HBc are positive. Antiviral ther-
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apy must be considered according to HBV DNA and HBV risk with
closely monitoring.

http://dx.doi.org/10.1016/j.jcv.2016.08.137
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The distribution of hepatitis C virus genotypes
of patients with chronic hepatitis C infection in
Eskisehir Region of Turkey

T. Us 1,∗, N. Kasifoglu 1, F.G. Aslan 2, M. Aslan 1,
Y. Akgun 1, G. Durmaz 1

1 Eskisehir Osmangazi University, Faculty of
Medicine, Department of Microbiology, Eskisehir,
Turkey
2 Sakarya University, Faculty of Medicine,
Department of Microbiology, Sakarya, Turkey

Chronic hepatitis C is a serious disease than can result in long-
term health problems. At least 6 major HCV genotypes and more
than 100 subtypes were determined. It is known that different
genotypes in HCV infections account for differences in disease
courses and treatment responses. In our study, it is aimed to deter-
mine HCV genotype distribution to suggest treatment responses of
patients with chronic hepatitis C infection.

In this study, anti-HCV, HCV RNA viral loads and HCV genotypes
of 203 patients followed-up in Eskisehir Osmangazi University
Medical Faculty between 2009 and 2014 were investigated. Anti-
HCV was tested by microparticle ELISA (Abbott AxSYM System
HCV 3.0). HCV-RNA viral loads were determined by Artus HCV RG
PCR kit (Qiagen, Germany) on Rotor-Gene 6000 (Corbett Research)
instrument after extraction by Biorobot M48 system (Qiagen,
Germany) between 2009 and 2011, and by Cobas TaqMan 48
(Roche, Germany) system after extraction by Cobas AmpliPrep
(Roche) between 2011 and 2014 by Real Time PCR. HCV genotyp-
ing of HCV RNA positive patients was performed by HCV genotype
Pyrosequencing test (Qiagen, Germany).

Eighty-seven (42.86%) of 203 patients were male and 116
(57.14%) were female. The average age of the patients was as 54.97
and the age range was 14–77. The distribution of HCV genotypes
was as following: in 151 (74.4%) patients genotype 1; in 3 (1.4%)
genotype 2; in 4 (1.9%) genotype 3; in 4 (1.9%) genotype 4. In 151
patients who were positive for genotype 1, genotype 1b was pos-
itive in 36 (17.7%) and 3–8.35 × 107. In 191 (94.0%) patients anti
HCV was positive and in 12 (6.0%) anti HCV was negative.

The most common HCV genotype in chronic hepatitis C patients
followed up in Eskisehir region was genotype 1, and the most com-
mon subtype in this group was genotype 1b. Treatment protocols
should be reevaluated by taking into consideration that sustained
viral response in these patients might be weak. In Turkey, approxi-
mately 90% of HCV infections are by type 1 (most are type 1b), and
type 2, 3, and 4 HCV infections are seen.

http://dx.doi.org/10.1016/j.jcv.2016.08.138
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Change in the prevalence of hepatitis E virus in
the last 15 years, Turkey
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1 Sakarya University Vocational School of Health
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Techniques, Sakarya, Turkey
2 Sakarya University Faculty of Medicine,
Department of Medical Microbiology, Sakarya,
Turkey

Objective: Hepatitis A, B and E infections are community health
problems in developing countries and the most common acute
viral hepatitis in children. Hepatitis E virus (HEV) causes epidemics
in developing countries. Turkey represents a bridge between HEV
endemic and non-endemic areas, and HEV may cause epidemics
in Turkey. The epidemiology of HEV infections are best defined by
measuring humoral antibodies in children. For this reason the pur-
pose of this study was to detect the change in the prevalence of
HEV antibody by systematic reviews in published medical literature
from 2000 to 2015 years in Turkey.

Materials and methods: The study was planned and conducted
in accordance with the declaration of PRISMA. To find the published
series, two national databases (ULAKBIM and TURK MEDLINE) and
one international database (PubMed) were investigated. Published
manuscripts were evaluated according to the determined criteria
for acceptance and rejection. For each study, anti-HEV IgG and anti-
HEV IgM antibody rates were collected as a common unit.

Results: After screening according to the applied acceptance and
rejection criteria, 13 studies published between 2000 and 2015
were included in the study for evaluating HEV antibodies sero-
prevalence. Anti-HEV IgM 4.15 ± 4.73 and anti-HEV IgG 4.24 ± 4.67
(mean ± SD) between 2000 and 2015. Anti-HEV IgG seroprevalence
under the five years 2.56 ± 2.63, five to nine years 2.00 ± 2.47, 10–16
years 2.03 ± 2.73, respectively. It has been defined that the ratio of
anti-HEV IgG changed between 0% and 17.3% in different studies
done between the years 2000 and 2015 in our country.

Conclusion: In conclusion, we evaluated more than 5000 Turk-
ish children HEV antibody prevalence more than 15 years period.
Frequency of HEV infection varies greatly depending on geographic
region, socioeconomic level, age and various risk factors. To take
preventive measures to protect themselves from infection with
HEV is important to know the prevalence of HEV.

http://dx.doi.org/10.1016/j.jcv.2016.08.139
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Hepatitis E virus subgenotypes 3i and 3f in
wastewater of treatment plants of Portugal
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Universidade de Coimbra, Portugal
4 Laboratório de Microbiologia, Departamento de
Ciências Biológicas, Faculdade de Farmácia da
Universidade do Porto, Porto, Portugal

Introduction: Genotype 3 hepatitis E virus (HEV3) is
widespread in industrialized countries and infection in humans is
mostly the result of foodborne zoonotic transmission from swine,
considered the most important animal reservoir for human dis-
ease [1]. Since HEV is excreted in human and animal stools, it has
the potential to be introduced in aquatic environments through
urban and agriculture runoff, sewage outfall and vessel wastewater
discharge. The involvement of water in the transmission of HEV3
infection is uncertain but this hypothesis has been drawing increas-
ing attention from the scientific community [2]. Herein, we describe
the first detection and molecular characterization of HEV3 isolates
retrieved from Wastewater Treatment Plants (WWTP) of Portugal.

Materials and methods: A total of 60 influent and effluent
wastewater samples from 15 WWTP, located in the 5 Portuguese
regions, namely North, Centre, Lisboa and Vale do Tejo, Alentejo
and Algarve were studied. From each WWTP, time proportional
24-h composite influent (N = 1) and effluent (N = 1) samples were
collected in September and in December 2013. Viral concentration
was performed according to the previously described method [3].
A broad RT-qPCR probe assay targeting the open reading frame
(ORF) 2 region of the HEV was performed [4]. Samples positive by
RT-qPCR were submitted to a nested broad-spectrum RT-PCR with
amplification within the ORF1 region of HEV genome [5].

Results: HEV RNA was detected in 2 of the 60 wastewater sam-
ples tested. They were both influent wastewater samples collected
in December, one from a WWTP located in the North, and the other
located in the Centre of Portugal. Phylogenetic analysis showed
that both isolates belonged to genotype 3 but clustering in dif-
ferent subgenotypes, namely 3i and 3f. These isolates presented
only 79.2% nucleotide sequence homology, showing genetic het-
erogeneity among environmental isolates.

Discussion: Molecular diagnostic tools are known to be valuable
for environmental surveillance, assisting in the assessment of the
epidemiology of the circulating viral community in a given popu-
lation [3]. As far as we know this is the first study investigating the
presence of HEV in WWTPs of Portugal, and providing evidence of
the circulation of different HEV3 strains in this environment.
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Seroprevalence of hepatitis B in children in
Konya region of Turkey
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Background: Routine hepatitis B vaccination program of Min-
istry of Health Services has been performed since 1998 in Turkey.
Since then Hepatitis B infection is gradually decreased as a result
of vaccination. We aimed to determine the ratio of anti-HBs and
HBsAg seropositivity in children who was born after implementa-
tion of hepatitis B vaccine.

Methods: Between 2013 January and 2016 January, children
aged 0–18 years, who were admitted to Konya Public Health Lab-
oratory, were included in this study. Venous blood samples were
tested for Hepatitis B surface antigen (HBsAg) and Hepatitis B sur-
face antibody (Anti-HBs) by enzyme-linked immunosorbent assay.

Results: The rates of HBsAg and Anti-HBs were found 0.85% and
75% respectively in child. HBsAg prevalence was 0.7% in children
between 0 and 6 years; 0.9% between 6 and 12 years; 0.8% between
12 and 18 years old. Anti-HBs rate was 82.6% in children between 0
and 6 years; 70.3% between 6 and 12 years; 76.5 between 12 and 18
years old. Of HBsAg (+) children, 56% were females and 44% were
males.

Conclusion: National immunization scheme caused a sig-
nificant decrease in HBsAg positivity. The ratio of AntiHBs
seropositivity is increasing in subjects born after implementation
of hepatitis B vaccine, though not reached to targeted level yet.

Keywords: Anti-HBs, HBsAg, Seroprevalence, Children, Vacci-
nation.
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Performance of the new Aptima HCV quant Dx
assay in comparison to the Cobas TaqMan HCV2
assay for use with the high pure system in the
detection and quantification of HCV RNA in
plasma or serum

G. Schalasta ∗, A. Speicher, A. Boerner, M. Enders

Labor Prof. G. Enders & Kollegen MVZ GbR, Stuttgart,
Germany

Quantitating the level of hepatitis C virus (HCV) RNA is the
standard of care for monitoring HCV-infected patients during treat-
ment. The performances of commercially available assays differ
for precision, limit of detection, and limit of quantitation. Here,
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we compare the performance of the Hologic Aptima HCV quant
Dx assay (Aptima) to the Roche Cobas TaqMan HCV test, version
2.0, using the high pure system (HPS/CTM), considered a refer-
ence assay since it has been used in trials defining clinical decision
points in patient care. The assays’ performance characteristics were
assessed using HCV RNA reference panels and plasma/serum from
chronically HCV-infected patients. The agreement between the
assays for the 3 reference panels was good, with a difference in
quantitation values of <0.5 log. High concordance was demon-
strated between the assays for 245 clinical sample s (kappa = 0.80;
95% CI: 0.720–0.881); however, Aptima detected and/or quanti-
tated 20 samples that HPS/CTM did not detect, while Aptima did
not detect 1 sample that was quantitated by HPS/CTM. For the 165
samples quantitated by both assays, the values were highly corre-
lated (R = 0.98; P < 0.0001). The linearity of quantitation from 1.4 to
6 log was excellent for both assays for all HCV genotypes tested
(GT 1a, 1b, 2b and 3a) (R2 > 0.99). The assays had similar total and
intra-assay variability across all genotypes from 1000 to 25 IU/mL.
Aptima had a greater analytical sensitivity, quantitating more than
50% of replicates at 25 IU/ml target. Aptima showed performance
characteristics comparable to those of HPS/CTM and increased sen-
sitivity, making it suitable for use as a clinical diagnostic tool on the
fully automated Panther platform.

http://dx.doi.org/10.1016/j.jcv.2016.08.142
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Association of rs731236(Taq1)VDR TT genotype,
chronic hepatitis B infection and serum vitamin
D level

M. Atoum ∗, H. Hawmdeh

Hashemite university, Jordan

Aim: The role of vitamin D in chronic hepatitis B (CHB) infection
has attracted a lot attention, the aim of this study is to determine
the association between rs731236(Taq1)VDR TT genotype, serum
circulating 25-hydroxyvitamin D (25 (OH) D) among CHB patients.

Methods: This study enrolled one hundred and twenty nine
CHB patients, one hundred and thirty thee healthy Jordanians as
a control from Prince Hamzah and Al-Basheer Hospitals/Amman
(2013-2015). 25 (OH) D level was determined by competitive
immunoassay, Hepatitis B antigen (HBsAg) was determined by
HBsAg ELISA and rs731236(Taq1)VDR TT genotype was determined
by polymerase chain reaction.

Results: Mean level of serum 25(OH)D among CHB patients
was significantly lower (11.2 ±15.1) compared to heathy control
(19.3 ± 3.4). The percent of CHB patients with deficient, insuf-
ficient and optimal 25(OH)D was (55.8%, 28.6%, 15.5%) among
CHB compared to (43.6%, 32.3 and 24.1%) among healthy control;
respectively. Statistical difference was found in vitamin D level
within rs731236(Taq1)VDR TT genotype among the CHB patients
(10.6 ± 4.3 ng/mL) compared to its control (20.41 ± 3.3 ng/mL).

Conclusion: Vitamin D deficiency and rs731236(Taq1)VDR TT
genotype are common among patients with CHB and is may be
associated with adverse CHB clinical outcomes.

http://dx.doi.org/10.1016/j.jcv.2016.08.143
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Clinical evaluation of the Aptima HCV Quant Dx
assay for hepatitis C virus RNA quantification on
Panther system

Heiko Petersen 1,∗, Peter Buggisch 2
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2 ifi-Institute for Interdisciplinary Medicine,
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Background: The Hologic Aptima HCV Quant Dx assay (Aptima
HCV) is a new real-time transcription-mediated amplification
method for use in diagnosis and monitoring of HCV infection that
runs on the fully automated Panther system in random access. Here
we describe validation studies of the assay compared to the Cobas
AmpliPrep/Cobas TaqMan HCV Quantitative Test, v2.0 (Roche HCV
Quant) and Cobas AmpliPrep/Cobas TaqMan HCV Qualitative Test,
v2.0 (Roche HCV Qual) in a clinical routine setting.

Methods: For method comparison 543 prospective (438) and
retrospective (105) clinical plasma samples from HCV infected
patients were tested side-by-side in Aptima HCV and Roche HCV
to analyze concordance on qualitative results as well as correla-
tion between quantitative results. Precision was tested using the
PEI HCV-RNA Reference Standard (#3443/04, GT 1) diluted with
negative plasma to 3 different target concentrations, 500, 100, and
25 IU/ml and tested in replicates of 21 each with the respective
assays. Repeatability across different genotypes was demonstrated
with and HCV genotype panel from the German NRC for HCV.
Linearity was assessed by preparing serial dilutions of 4 well char-
acterized clinical samples (GT 1a, GT 1b, GT 3, GT 6), with five
dilution levels and target concentrations at 6 log IU/ml, 5 log IU/ml,
4 log IU/ml, 3 log IU/ml, 2 log IU/ml. Five replicates of each dilution
level were tested side-by-side in the Aptima and Roche assays over
3 days, respectively. Accuracy was tested based on a current Instand
HCV RNA EQA panel.

Results: With prospective clinical samples (n = 223), inter-assay
agreement between Aptima HCV and Roche HCV Quant for qualita-
tive results was high (92.4%) with Cohen’s kappa statistic equal to
0.79. The inter-assay agreement between Aptima HCV and Roche
HCV Qual for qualitative results was also high (95.8%) with Cohen’s
kappa statistic equal to 0.83. Of the 283 prospective and retrospec-
tive samples with quantitative results in both assays, Aptima HCV
reported slightly higher values by an average of 0.2 log10 IU/mL,
calculated according to Bland–Altman method, with Aptima yield-
ing higher VLs in the upper VL range, and slightly lower VLs in the
lower VL range (<5 log IU/ml). Concordance between assay results
was high with a Pearson r concordance correlation coefficient of
0.98 (P < 0.0001). Both assays showed excellent linearity (r > 0.98)
across different genotypes tested, with regression lines nearly par-
allel to the identity lines for Aptime HCV. Precision was 0.17 and
0.12 log SD or lower across the dilutions levels with the PEI standard
and NRC HCV genotype panel, respectively, and superior to Roche
HCV (<0.2 and <0.29 log SD, respectively). The Aptima HCV demon-
strated excellent accuracy in the Instand HCV EQA panel.

Conclusion: The Aptima HCV demonstrated excellent precision,
linearity, and accuracy in all genotypes tested. Good concordance
was observed between Aptima HCV and Roche HCV when testing
clinical samples from patients on therapy. This study has demon-
strated that Aptima HCV meets the necessary requirements for HCV
viral load monitoring and HCV diagnosis in a clinical routine setting.

http://dx.doi.org/10.1016/j.jcv.2016.08.144
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Reactivation of hepatitis B virus infection with
pazopanib: Lessons for all in caring for
co-morbid patients
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In an era of emerging immunosuppressive treatments for
inflammatory and malignant conditions, hepatitis B virus
reactivation (HBVr) is now a well described yet rare compli-
cation. From mild derangement of liver function to fulminant
liver failure, clinicians must be aware of the risk. Pre-treatment
screening can highlight those requiring prophylaxis or monitoring.
We present a first case report of reactivation of resolved HBV
(surface antibody [anti-HBs] negative, core-antibody [anti-HBc]
positive), in a patient on pazopanib, a multi-tyrosine kinase
inhibitor used in advanced renal cell carcinoma; a challenging case
for all involved.

The patient was a Chinese male who began treatment in
December 2015. He had undergone haemodialysis for over a year,
screened according to local guidelines for hepatitis B surface anti-
gen (HBsAg) 3 monthly and anti-HBs yearly (both undetected).
Anti-HBc was not checked pre-pazopanib. A quarterly dialysis
screen taken 8 weeks after starting pazopanib found low level
HBsAg. This coincided with an assay issue causing false positive
HBsAg results; significance of the result could have been missed but
his ethnicity and dialysis status led to urgent confirmatory tests that
showed low level HBV DNA. Testing of old stored samples showed
resolved infection, with no evidence of HBVr on his dialysis screen 4
weeks pre-pazopanib, and no samples since to time the reactivation
further. The patient had developed a transaminitis over the month
prior to HBVr diagnosis, with pazopanib stopped by his oncologist.
It is well known to increase transaminases; the patient was also
taking pravastatin, further increasing the risk [1]. It was fortunate
his routine dialysis HBV screen occurred at that time, since his liver
function improved after stopping pazopanib and HBVr may have
gone undetected.

HBVr in this patient had wider implications than just his health,
as he was dialysing in an open ward until the diagnosis, and sig-
nificant work required to follow up dialysis contacts. Fortunately
the reactivated virus remained at low levels and no secondary HBV
infections have occurred to date. Low level HBsAg is still detected
although viral load is now undetectable and liver function recov-
ered.

This case highlights the importance of HBV screening pre-
immunosuppression, the need for clinicians to be aware of the risks
of new therapies, and timely investigation and liaison between spe-
cialties in suspected adverse events. In Sheffield our oncologists
do not routinely screen pre-treatment, also experienced elsewhere
[2]. If past HBV was known, monthly screening would have been
advised by local guidelines, and HBVr may have been detected ear-
lier. Although pazopanib is not as high risk as some drugs, we are
now aware that most immunosuppressive therapies have some risk
of HBVr. With many new agents available, it is no longer just the
prescribers that need to be aware of their complications, although
focus on increasing screening by oncologists in particular, appears
internationally to be the first step to protect such patients, and
potentially others.
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Background: More than half of HCV-infected individuals are
unaware of their disease, leading to transmission and liver dis-
ease progression. Promoting HCV screening is a global priority, but
the conventional testing algorithm (serology followed by molecu-
lar confirmatory testing) does not facilitate the diagnosis of active
infection, especially in hard-to-reach populations at risk. Thus, the
use of alternative strategies is essential. HCV infection has emerged
as a sexually-transmitted infection (STI) among HIV-infected men
who have sex with men (MSM), but data in Spain on HIV-negative
MSM as well as male sex workers (MSW) and transsexual women
sex workers (TSW) is scarce.

Objectives: We aimed to set up a molecular assay able to
detect the HCV-RNA in dried blood spots (DBS), and to assess
its implementation and usefulness in comparison with antibody
point-of-care testing in a community-based counselling and test-
ing centre in Barcelona, in order to improve the early diagnosis of
active HCV infection among MSM, MSW and TSW.

Methodology: A duplex real-time RT-PCR assay for the detec-
tion of the HCV-RNA and an internal control in DBS was set
up, and its analytical and clinical performance was assessed. The
acceptability, feasibility, and yield of HCV testing at this centre
were assessed in comparison with OraQuick HCV Rapid Antibody
testover one year. Epidemiological and behavioural data related to
HCV infection were collected.

Results: The molecular assay showed a lower limit of detec-
tion of 541 IU/mL, and was precise and reproducible. DBS were
demonstrated to be stable at room temperature for at least 2
months. The assay was 100% sensitive and specific in comparison
with our frontline viral load assay (Abbott Molecular). Acceptabil-
ity of HCV testing was very high (95.4%) among the 631 individuals
approached. Four MSM were excluded as they had a previous HCV
diagnosis (0.64% self-reported seroprevalence), and another four
were underage. Among the 594 participants, 73.6% were MSM,
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10.2% MSW and 16.2% TSW. All rapid antibody tests were neg-
ative. Among the 653 DBS collected (59 individuals were tested
2–3 times), invalid results due to sample collection or nucleic acid
extraction were obtained in 26 cases (3.98%). HCV-positive results
were obtained in five individuals, who were asked to get a con-
firmatory test in venous blood; one did not answer, another was
negative upon DBS retesting (did not wish to have a venipunc-
ture) and the other three viral loads were undetectable. Thus, a
0.64% false-positivity rate was obtained, and confirmed to be due
to unspecific amplification. Focusing on sexual behaviours, 31.8%
reported condomless receptive anal intercourse with non-steady
partners, 41.3% group sex, and 58% the use of recreational drugs
before or during sex. Regarding STIs, 6% were HIV positive, gonor-
rhoea was especially prevalent in MSW (19.1%) and syphilis in both
MSW (20.7%) and TSW (23.9%).

Conclusions: HCV testing was easily implemented and well
accepted. Data suggests that regular HCV screening of HIV-negative
MSM is not justified. Nevertheless, given the observed high-risk
behaviours and the presence of other STIs, HCV spread among MSM,
MSW and TSW should be closely monitored. The molecular assay
showed a good performance in DBS, although a small number of
false-positive results was obtained in line with the very low HCV
prevalence observed. This assay is currently being evaluated in
higher prevalence groups, such as injection drug users.

http://dx.doi.org/10.1016/j.jcv.2016.08.146
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Clinical evaluation of the Aptima HBV Quant
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on Panther system
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Background: The Hologic Aptima HBV Quant assay (Aptima
HBV) is a new real-time transcription-mediated amplification
method for use in monitoring of HBV infection that runs on the fully
automated Panther system in random access. Here we describe vali-
dation studies of the assay compared to the Cobas AmpliPrep/Cobas
TaqMan HBV Quantitative Test, v2.0 (Roche HBV) in a clinical rou-
tine setting.

Methods: For method comparison 387 prospective (274) and
retrospective (113) clinical plasma samples from HBV infected
patients were tested side-by-side in Aptima HBV and Roche HBV
to analyze concordance on qualitative results as well as corre-
lation between quantitative results. Precision was demonstrated
by testing plasma dilutions of the AcroMetrix HBV High Control
(#960603, Thermo Fisher Scientific) in 3 different target concen-
trations, 500, 100, and 25 IU/ml, and tested in replicates of 21 each
with the respective assays. Repeatability across different genotypes
was demonstrated with the 1st WHO International Reference Panel
for Hepatitis B Virus Genotypes for NAAT-Based Assays (PEI code
5086/08), at a nominal target concentration of 1000 IU/ml, in three
replicates for each genotype. Linearity was assessed by prepar-
ing serial dilutions of 4 well characterized clinical samples (GT A,
GT C, GT D, GT E), with six dilution levels and target concentra-
tions at 7 log IU/ml, 6 log IU/ml, 5 log IU/ml, 4 log IU/ml, 3 log IU/ml,
2 log IU/ml. Five replicates of each dilution level were tested side-
by-side in the Aptima and Roche assays over 3 days, respectively.
Accuracy was tested based on a Qnostics HBV Evaluation Panel
(QNCM14-038-HBV).

Results: With prospective clinical samples (n = 274), inter-assay
agreement between Aptima HBV and Roche HBV for qualita-
tive results was substantial (79.9%). The concordance between
results for 123 prospective and 113 retrospective samples with
quantitative results in both assays was very high. Aptima HBV
reported slightly higher values by an average of just 0.02 and
0.03 log10 IU/mL, calculated according to Bland–Altman method,
respectively. Linear regression gave a Pearson r concordance cor-
relation coefficient of 0.96 (P < 0.0001) for prospective samples and
0.98 (P < 0.0001) for retrospective samples. Both assays showed
excellent linearity (r > 0.99) across four different serial dilutions of
clinical samples representing different genotypes (GT A, C, D, E),
with regression lines nearly parallel to the identity lines for both
assays. Precision was 0.19 log SD or lower across the dilutions lev-
els with the Acrometrix standard and comparable to Roche. The
Aptima HBV demonstrated excellent accuracy in the Qnostics HBV
EQA panel and proper genotype detection based on the PEI GT
panel, with Aptima result differing not greater than ±0.5 log IU/ml
from nominal target values based on Abbott RealTime HBV and the
comparator assay, Roche HBV, respectively.

Conclusion: The Aptima HBV demonstrated excellent precision,
linearity, and accuracy in all genotypes tested. Excellent concord-
ance was observed between Aptima HBV and Roche HBV when
testing clinical samples from patients on therapy. This study has
demonstrated that Aptima HBV meets the necessary requirements
for HBV viral load monitoring in a clinical routine setting.

http://dx.doi.org/10.1016/j.jcv.2016.08.147
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Background: Due to its high genomic variability, accurate HCV
genotyping and genotype 1 subtyping remains challenging as stud-
ies have reported limitations for sequencing, line probe and PCR
commercial assays. In a few cases, the RealTime HCV Genotype II
assay (GT II, Abbott Molecular) does not assign the genotype 1 sub-
types 1a or 1b (based on the NS5B region). Use of a second assay can
further characterize those ambiguous results in order to provide
clinicians with the required information for making treatment deci-
sions.

Aim: The performance of the new HCV Genotype Plus RUO assay
(GT Plus, Abbott Molecular) was evaluated in comparison with a ref-
erence method (sequencing and phylogenetic analysis of the NS5B
and core regions) in a set of specimens previously tested by the GT
II assay.

Methodology: The following plasma or extracted RNA speci-
mens previously tested by the GT II assay were studied (n = 66): (i)
45 genotype 1 specimens with no subtype assigned; (ii) 10 spec-
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imens identified as subtype 1a; (iii) 11 specimens identified as
subtype 1b. All specimens were tested with the GT Plus assay on
the m2000 RealTime System. This assay targets the core region to
specifically identify subtypes 1a and 1b as well as genotype 6 and is
designed to be used as a reflex test if the GT II assay fails to subtype
genotype 1 (based on the 5′UTR and NS5B regions). The reference
method (RT-PCR and sequencing of the core and NS5B regions fol-
lowed by phylogenetic analysis) was performed in 49 specimens
either without assigned subtype by the GT II assay, with discrepant
subtype assignment between the two Abbott assays or with a “not
detected” result by the GT Plus assay.

Results: Among those specimens without assigned subtype by
the GT II assay, the GT Plus assay was able to subtype 38 cases
(84.4%), while the other 7 cases (15.6%) were not detected. Among
those specimens identified as 1a by the GT II assay (n = 10), 9 (90%)
were concordantly identified by the GT Plus assay, while one spec-
imen was identified as having a mixed infection (1a + 1b). Among
those specimens identified as 1b by the GT II assay, 8 (72.7%) were
concordantly identified by the GT Plus assay, while three (27.3%)
were not detected. All viral loads were above the lower limit of
detection of the assay (range, 2.96–7.84 log(IU/mL)). Two speci-
mens corresponding to subtypes 1e (n = 1), and 1 g (n = 1) showed
“not detected” results in concordance with the GT Plus assay design.
Another 8 “not detected” specimens (8/66, 12.1%) were classified
as 1b. Among the rest of specimens, all subtype assignments by
the GT Plus assay were in agreement with HCV classification by the
reference method (NS5B and core regions, confirming the absence
of recombination events) except for one specimen (97.4%) where a
mixed subtype infection was detected by the former assay (1a + 1b)
that could not be evidenced by Sanger sequencing.

Conclusions: The GT Plus assay was able to subtype 84.4% of
the specimens not subtyped by the GT II assay and showed a good
agreement (97.4%) with the reference method for the identification
of 1a and 1b subtypes. Sequences generated in this study may help
to understand the reasons for not detected results among certain
1b isolates.

http://dx.doi.org/10.1016/j.jcv.2016.08.148
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Prevalence of hepatitis delta virus infection
among hepatitis b virus surface antigen positive
patients diagnosed in a Central Hospital in
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Background and aims: Hepatitis delta virus (HDV) is a single-
stranded, circular RNA virus that requires the hepatitis B surface
antigen (HBsAg) to infect. A dual HBV-HDV infection progresses
rapidly, and is associated with more complications: cirrhosis, end-
stage liver disease, and hepatocellular carcinoma when compared
with HBV monoinfection. HDV is transmitted by parenteral expo-
sure and the basis of the diagnosis is the presence of antibodies
against HDV (anti-HDV) and hepatitis B surface antigen (HBsAg) in
the serum of a patient with chronic liver disease. It is confirmed by
the presence of the HDV antigen.

The hepatitis D prevalence vary between geographic regions,
but it remains endemic in many regions of the globe. The Health
Care effective measures to control HBV infection have consistently
diminished the circulation of HDV in countries where they were
applied (vaccination + prevention). However, recent studies report
a rising prevalence of HDV infection attributed to immigration from
high prevalence areas and to local groups of intravenous drugs
users.

The aim of our study was to characterize hepatitis delta virus
infection prevalence among hepatitis B virus surface antigen posi-
tive patients diagnosed in a Central Hospital in Portugal in the last
5 years (2011–2015).

Results: From 2011 to 2015, our Laboratory followed 1998
patients with detected HBsAg (1158 male, 840 female, mean age
44.9 [2–94 years old]). We were requested to study 2071 patients
for HDV infection (1140 male, 931 female, mean age 47.8 [1
month–98 years old]).

86 patients tested positive for acute or previous HDV infection
(AgHVD and/or AcHVD IgM and/or AcHVD IgG positive): 61 male,
25 female, mean age 42.4 [19–72 years old]. These patients were
followed mainly in Clinical Services of Gastroenterology (45) and
Infectious Diseases (28).

We found 41 patients with acute HVD infection (2 patients
AgHVD positive; 1 patient AgHVD/HVD IgG positive; 1 patient
AgHVD/HVD IgM/HVD IgG positive; 3 patients HVD IgM positive;
34 patients HVD IgM/IgG positive) and 45 patients with previous
HVD infection (HVD IgG positive).

Conclusions: Precise rates of prevalence and risk factors must
be available to help clinicians decide who to screen. Because of the
more aggressive nature of HBV-HDV dual infection the diagnosis
and beginning of an adequate treatment regímen should not be
delayed.

http://dx.doi.org/10.1016/j.jcv.2016.08.149
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hepatitis C virus RNA quantification
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Background: Accurate detection and quantification of hepatitis
C virus (HCV) RNA is essential for treatment monitoring but also
for viral safety of blood and organ donation. Molecular diagnostics
platforms are evolving towards reduced and simplified handling
procedures such as the fully automated, random access DxN VERIS
MDx System (Beckman Coulter). The clinical performance of the
Veris HCV assay was evaluated in comparison with the RealTime
HCV assay (Abbott Molecular).

Materials and methods: The panel comprised 286 plasma spec-
imens from 146 HCV-positive patients, including 142 serial samples
from 25 patients (3–11 time-points/patient) on treatment moni-
toring of whom 20 achieved sustained virological response (SVR)
and 5 experienced relapse. Quantitative results were compared by
Bland–Altman method.

Results: Indeterminate Veris results (PCR inhibitors) were
obtained in 6 cases (2.1%). In the remaining 280 samples, all 54
Abbott undetectable results returned undetectable; from 46 sam-
ples with detectable HCV RNA below 12 UI/ml, 42 (91.3%) returned
not detected and 4 returned viral loads ranging from 1.32 to
1.73 log UI/ml; among 180 samples with Abbott results within the
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1.08–8 log UI/ml range, 10 (5.5%) with viral loads ranging from 1.18
to 1.87 log UI/ml were missed by the Veris assay and 1 with a
7.97 log UI/ml returned >8 log UI/ml. Quantification bias was calcu-
lated for the remaining 169 samples (67 gt1, 17 gt2, 33 gt3, 46 gt4,
2 gt5, and 4 gt6), the mean bias (Abbott–Veris) was 0.087 log UI/ml
(CI −0.894 to 1.068), with <0.5 log = “0” = “5-1” and =>1 log UI/ml
difference in 69.9%, 26.6% and 3.5% of cases, respectively. The max-
imal bias was observed for genotype 4 samples (0.572; CI −0.287 to
1.430), where an underestimation of viral load of 0.5–1.5 log UI/ml
was observed in 56.5% of cases. Regarding treatment monitoring,
HCV RNA remained detectable at low levels by the Abbott assay
1 to 3 time-points after Veris negativation in 17/20 patients who
achieved SVR; relapse was detected earlier by the Abbott assay in
2/5 cases.

Conclusions: Discordances in HCV RNA detection between the
Veris assay and the Abbott assay were observed for low viral loads,
with little or no impact on patient monitoring in the present study.
However, significant underestimation of genotype 4 samples raises
concerns and requires optimisation of assay design for this highly
variable genotype.

http://dx.doi.org/10.1016/j.jcv.2016.08.150
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Background: The molecular epidemiology studies of HCV are
useful to gain in-depth knowledge of timing and patterns of
viral spread. Analysis of laboratory testing sequence data can
give insights for prevention of virus spread. The objectives of the
current project were to characterize the genetic diversity and
transmission dynamics of HCV in Southern Sweden, as well as
identifying socio-demographic variables that are associated with
onward transmissions.

Methods: Partial HCV NS5B gene sequences (339 bp) were
available from routine clinical testing for genotyping of clinical
isolates. The sequences were collected between 2004 and 2015.
Sub-genotyping was based on similarity search using Los Alamos
HCV sequence database BLAST tool. Phylogenetic analysis using
maximum likelihood method (ML) was done based on Swedish and
reference sequences retrieved from GenBank using BLAST tool. ML
trees were reconstructed for determination of transmission clus-
ters representing domestic spread of HCV in Sweden. Analysis of
the transmission clusters was done using Cluster Picker software
with monophyletic Swedish clades defined as those having approx-
imate Likelihood Ratio Test SH like (aLRT-SH) support value of 0.90
and containing more than 70% Swedish sequences. Transmission
clusters with two sequences were defined as dyads, those contain-
ing between three and 14 sequences were defined as networks and
those having more than 14 sequences were defined as large clus-
ters. Estimation of the evolutionary rate and time to most recent

common ancestors (tMRCAs) of the large Swedish clusters were
determined using Bayesian approach in BEAST.

Results: A total of 3912 sequences with Open Reading Frames
(ORFs) were available for analysis. Genotyping revealed the fol-
lowing distribution: 1a (39%, n = 1513), 3a (38%, n = 1481), 2b (10%,
n = 390) and 1b (10%, n = 374). For sub-genotype 1a, 550 sequences
were part of 138 transmission clusters (36%). Those clusters were
classified as 83 dyads, 50 networks and five large clusters. Possi-
ble geographic origins of some clades that resulted in domestic
spread of sub-genotype 1a included: Cyprus, Greece, Ireland, Iran,
Netherlands and USA. For sub-genotype 3a, 698 sequences were
part of 142 transmission clusters (47%). Those clusters were clas-
sified as 73 dyads, 60 networks and nine large clusters. Possible
geographic origins of some clades that resulted in domestic spread
of sub-genotype 3a included: Canada, Spain, Brazil, Malaysia,
Switzerland, China, Uzbekistan, Iran and Netherlands. For sub-
genotype 2b, 178 sequences were part of transmission clusters
(46%). Those clusters were divided into 36 dyads, 21 networks and
one large cluster. For sub-genotype 1b, 43 sequences were part
of transmission clusters (11%) and were classified into 17 dyads
and two networks. The time to Most Recent Common Ancestor
(tMRCA) of the oldest sub-genotype 1a cluster dated back to 1967
(95% HPD: 1959–1975). The tMRCA of the oldest sub-genotype 3a
cluster dated back to 1969 (95% HPD: 1962–1976).

Conclusions: Four HCV sub-genotypes were prevalent in South-
ern Sweden between 2004 and 2015, with sub-genotypes 1a and
3a dominating the infections in terms of prevalence. The phylody-
namic approach unravelled patterns of viral spread and possible
geographic origins of HCV in Southern Sweden. Further studies
including association of socio-demographic variables to members
of clusters are underway and might be helpful in implementing
strategies for infection control.

http://dx.doi.org/10.1016/j.jcv.2016.08.151
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Introduction: The concept of zoonotic hepatitis E has emerged
with the discovery of animal strains of hepatitis E virus (HEV)
closely related to human HEV. Today, pigs are recognized as major
reservoirs and sources of HEV infection in humans. Different routes
of zoonotic HEV transmission have been recognized such as the
consumption of undercooked or raw meat from infected swine as
well as the contact with infected pigs. Many studies have reported
a high seroprevalence of anti-HEV in swine slaughterhouses work-
ers when compared with the general population, suggesting that
this professional group may be at higher risk for HEV infection.

Aims: The aim of this study was to investigate if there was
also an occupational risk of zoonotic HEV infection in Portuguese
swine slaughterhouse workers based on the differences of anti-HEV
seroprevalence rates between these professionals and the general

http://dx.doi.org/10.1016/j.jcv.2016.08.150
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.151&domain=pdf
http://dx.doi.org/10.1016/j.jcv.2016.08.151
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.152&domain=pdf


Abstracts / Journal of Clinical Virology 82S (2016) S1–S142 S77

Portuguese population. We also aimed to search for recent HEV
infection in slaughterhouse workers. This study was funded by EEA
grants and is part of HEPeCONTROL project (60DT2).

Materials and methods: A case–control study was conducted
among swine slaughterhouse workers in Portugal. Serum samples
(n = 114) were collected from swine workers of slaughterhouses
of the North and Centre of Portugal between September and
November 2015. Sera (n = 804) from the general population
matched by age, gender and region, obtained from anonymous vol-
unteers were used as controls. All samples were tested for anti-HEV
IgG and IgM antibodies by an enzyme immunoassay (recomWell
HEV IgG/IgM version 2015, Mikrogen, Germany) and retested by
immunodot assay (recomLine HEV IgG/IgM version 2015, Mikro-
gen, Germany) if positive for anti-HEV IgM. A chi-square test for
homogeneity of proportions was used to determine significant dif-
ferences in anti-HEV prevalence between study groups.

Results: Anti-HEV IgG was found in 30.7% (35/114) of workers
and in 19.9% (160/804) of general population. Differences between
these two groups showed to be statistically significant (p < 0.05).
Two workers presented only anti-HEV IgM without anti-HEV IgG
suggesting recent HEV infection.

Discussion: The results obtained in this study showed that
Portuguese swine slaughterhouses workers have higher HEV
seroprevalence than the general population. Therefore, these pro-
fessionals should be considered a specific risk group for HEV
infection and hygiene measures are highly recommended to reduce
their exposition to HEV. This study is the first in Portugal focusing
on the occupational risk of swine workers of slaughterhouses.

http://dx.doi.org/10.1016/j.jcv.2016.08.152
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Hepatitis C viral (HCV) RNA detection and quantitation are
of central importance for confirmatory diagnosis and monitor-
ing of chronically-infected HCV patients after infection and while
undergoing treatment. The new VERSANT® HCV RNA 2.0 (kPCR)
Assay* has been designed to support both of these applications
simultaneously on a single assay platform. Utilizing a dual tar-
get/dual amplicon assay design, the assay is intended to achieve
good sensitivity, specificity and standardization across diverse HCV
genotypes. The objective of this study is to assess the analytical
performance of the new VERSANT HCV RNA 2.0 (kPCR) Assay, and
to compare its quantitative performance to current CE-IVD HCV
viral load assays with clinical samples across all six major HCV
genotypes.

Analytical performance testing of the VERSANT HCV RNA 2.0
(kPCR) assay evaluated sensitivity, specificity, linearity, precision,
and accuracy. Linearity was also evaluated across each HCV geno-
type (1a, 1b, 2a, 2b, 3, 4, 5, 6). The estimated limit of detection
(PROBIT) was 7.44 IU/mL with a 95% CI of 5.4–10.23 IU/mL in plasma
and 8.84 IU/mL with 95% CI of 6.6–11.74 IU/mL in serum. Linearity
was evaluated across the test range (22–1,100,000 IU/mL) in both
serum and plasma. The log difference between the mean quanti-
tated value and the linearized quantitated value is within 0.12 log.
The calculated between lot %CV was less than 30 for both matri-

ces across the linear range. Likewise, the observed accuracy was
within 0.2 log of the target concentration. The VERSANT HCV RNA
2.0 (kPCR) assay exhibited a specificity of 100% in both matrices.
Linearity was evaluated over a range of 10–1,000,000 IU/mL for all
major HCV genotypes. The log difference between the mean quan-
titated value and the linearized quantitated value over this range
is within ±0.05 log.

A total of 236 HCV-positive samples across genotypes 1–6
were tested for viral load determination with the VERSANT HCV
RNA 2.0 (kPCR) Assay and two widely-used comparator assays.
Samples were evenly distributed across the common HCV geno-
types/subtypes (1a: 16; 1b: 14; 2: 9; 2a-c: 11; 2b: 25; 3: 48; 4:
33; 5: 47; 6: 33). Results from the VERSANT HCV RNA 2.0 (kPCR)
Assay were compared using statistical methods with matched sam-
ple test results from the Abbott Real-Time HCV Assay and the Roche
CAP/CTM 2.0 Assay. Overall, the average log difference was 0.18
log when comparing the VERSANT HCV RNA 2.0 (kPCR) Assay and
Abbott Real-Time HCV Assay, and −0.24 log when comparing the
VERSANT HCV RNA 2.0 (kPCR) Assay and Roche CAP/CTM 2.0 Assay.
When evaluated on a per genotype basis, the new VERSANT HCV
RNA 2.0 (kPCR) Assay testing results consistently laid between
the comparator methods, demonstrating how the Siemens assay
is well standardized with resulting quantitation between the rel-
ative quantitation extremes of the Roche CAP/CTM 2.0 Assay and
the Abbott Real-Time HCV Assay.

Overall these performance characteristics suggest the new VER-
SANT HCV RNA 2.0 (kPCR) Assay as a favorable alternative to current
HCV viral load assays.

*VERSANT HCV RNA 2.0 (kPCR) Assay under feasibility evalua-
tion. Not for sale and its future availability cannot be guaranteed.

VERSANT and all associated marks are trademarks of Siemens
Healthcare Diagnostics Inc. All other trademarks and brands are
the property of their respective owners. Product availability varies
by country. © 2016 Siemens Healthcare Diagnostics Inc. All rights
reserved.
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Hepatitis A and E among asymptomatic
pregnant women and acute hepatitis patients
from South Tunisia

Houcine Neffati 1,∗, Patricia Lebraud 2,
Corinne Hottelet 2, Anne-Marie Roque-Afonso 1

1 APHP, Paul Brousse Hospital, National Reference
Centre for HAV, France
2 APHP, Paul Brousse Hospital, Virology, France

Background: Hepatitis A and E viruses (HAV and HEV) are both
non enveloped viruses responsible for enterically transmitted hep-
atitis. Tunisia is reported to be a country of intermediate endemicity
for HAV (≥50% have immunity by age 15) [1] and of low sero-
prevalence for HEV (<10%) [2]. The aim of this study was to assess
hepatitis A and E markers among asymptomatic pregnant women
and patients with acute hepatitis in rural areas of South Tunisia.

Methods: Sera from 216 asymptomatic pregnant women under-
going routine gynecological screening and from 92 patients
with acute hepatitis were collected between October 2014
and November 2015 from the hospitals in Gabes, Medenine
and Tatouine town in South Tunisia. Total and IgM anti-HAV
immunoglobulins and anti-HEV IgG and IgM were investigated.
HAV IgM positive samples were subjected to in house RT-PCR tar-
geting 500 nt of the VP1/2A region and sequenced. Anti-HAV IgG
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avidity index was determined for HAV RNA negative samples. HEV
IgM positive samples and all samples from acute hepatitis patients
were assessed for HEV RNA by using a quantitative real-time RT-
PCR assay.

Results: Among asymptomatic pregnant women (mean age
32 ± 8), HAV seroprevalence was 98.61%, none presented anti-HAV
IgM and HEV seroprevalence was 5.09% and three (1.38%) presented
weakly reactive anti-HEV IgM without detectable HEV RNA. Among
acute hepatitis patients (mean age 18.5 ± 14), HEV seroprevalence
was 20.65%, none presented anti-HEV IgM. HAV seroprevalence
reached 95% by the age of 5 and HAV IgM was detected in 23
patients (25%) aged 11.7 ± 26.9. HAV RNA was negative high anti-
HAV avidity index demonstrating past infection in 3/22 available
samples. Detectable HAV RNA confirmed HAV infection in 19/22
available samples. Confirmed HAV cases represented 52%, 10%, and
7% of acute hepatitis in Gabes, Medenine and Tatouine, respec-
tively. Phylogenetic analysis identified genotype IA strains with a
1st cluster responsible for 10/13 cases in Gabes, a 2nd responsible
for 5/5 cases in Medenine, the remaining cases being associated
with unique strains.

Conclusion: The present study confirmed low HEV endemicity
and evidenced a high level of HAV circulation in South Tunisia
probably associated with inadequate wastewater treatment.
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Detection and genetic characterization of
imported hepatitis E virus genotype 1 of
probable Indian origin, Portugal, 2016
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Introduction: Until recently hepatitis E virus (HEV) infection
was thought to occur exclusively in developing countries but it is
now known that locally acquired HEV is common in industrialized
regions. Unlike genotypes 3 and 4 that circulate in industrialized
countries, genotypes 1 and 2 of developing countries produce more
severe disease and occur in the epidemic form with mortality rates
ranging from 0.2% to 4.0%. These HEV genotypes are considered
a serious public health problem and are known to cause an esti-
mated 20.1 million infections with 3.4 million acute cases annually
worldwide with an estimated 70,000 deaths. In the present work

we report the first case of HEV genotype 1 in Portugal associated to
a severe acute hepatitis in a patient that had returned from India.

Epidemiological and laboratory investigations: On January
2016, a 31-year-old Indian man was admitted to the Emergency
Unit of Centro Hospitalar de Lisboa Central, Lisboa, Portugal, with
clinical signs compatible with acute hepatitis. Upon admission he
reported to have resided in the North of India until coming to
Portugal 6 weeks earlier. Blood tests showed elevation of hepatic
enzymes supporting the presumptive diagnosis of an acute viral
hepatitis. Serum was tested for the hepatitis virus panel and was
negative for all viruses, however HEV markers were not searched
for. Instead, RT-qPCR detection for HEV RNA in sera using generic
primers/probe targeting the open reading frame (ORF) 2 region [1]
was performed confirming the presence of HEV RNA. HEV sequence
was characterized using a nested broad-spectrum reverse tran-
scription PCR with amplification within the ORF 1 [2] followed by
phylogenetic analysis.

Results: Genetic characterization indicated that the virus iso-
lated from this patient belonged to genotype 1, clustering with HEV
genotype 1 sequences from India and Nepal retrieved in 2013 and
2014. In particular, sequence identity matching with the isolated
virus showed that it shared the highest nucleotide identity (96.0%)
with sequences isolated in 2013 and 2014 in Jabalpur District, India,
and from an HEV outbreak in Nepal, 2014.

Discussion: In this case report we describe a patient presenting
an acute hepatitis E caused by HEV genotype 1 most likely acquired
during his stay in India. Our findings demonstrate the need to
implement and improve strategic HEV surveillance in countries
with substantial migration flows.
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Preliminary study of the prevalence of hepatitis
E virus infection in liver transplant recipients in
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Background: Hepatitis E virus (HEV) is classified within the
genus Hepevirus of the Hepeviridae family. HEV has caused a signif-
icant number of acute hepatitis outbreaks in developing countries
which have been associated with contaminated water transmis-
sion. In contrast, sporadic autochthonous infections in developed
countries have been mainly associated with zoonotic strains with
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likely major reservoirs in domestic pigs, wild boars and deer.
HEV infections have been associated with self-limiting hepatitis.
However, an increasing number of chronic infections have been
described in immunosuppressed individuals, such as organ trans-
plant recipients, in whom HEV infection can cause progressive liver
fibrosis, cirrhosis and subsequent liver failure, which is particularly
relevant for liver transplant recipients. The aim of this study was to
assess the prevalence of HEV infection in liver transplant recipients
in a Portuguese reference center for liver transplantation.

Methods: A total of 23 individuals (children and adults) trans-
planted between 2003 and 2015 was assessed for evidence of HEV
infection by testing post-transplant plasma samples for HEV RNA.
Additionally, previous and subsequent plasma samples were also
tested in all individuals with evidence of HEV infection to evalu-
ate the possibility of chronic infection (defined by persisting HEV
RNA in plasma for 6 months or more). Epidemiologic and clini-
cal data at the time of sample collection were recorded. Viral RNA
was extracted from plasma samples using the QIAamp Viral RNA
Mini Kit (Qiagen) and amplified by real time RT-PCR using an assay
targeting the ORF2/3 overlapping region (Ceeram).

Results: Median age at the time of liver transplant was 28 years
old and median time since transplantation to sample collection was
69 months. Median value of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) at the time of sample collection
was 54 U/L and 53 U/L, respectively. Overall, 8.7% (n = 2) of the indi-
viduals had evidence of post-transplant HEV infection. Of these, one
individual had detectable HEV RNA in plasma, between months 79
and 80 post-transplant, and median value of ALT and AST at the time
of positive samples was 198 U/L and 99 U/L, respectively. This indi-
vidual underwent antiviral therapy with ribavirin and successfully
cleared the virus. The other individual had detectable HEV RNA in
plasma 113 months after transplant, which persisted for 13 months,
and therefore, was considered as chronically infected. Median value
of ALT and AST at the time of positive samples was 68 U/L and 60 U/L,
respectively. A reduction in immunosuppression (tacrolimus) was
attempted to clear the virus, however, sustained viral clearance was
only achieved after antiviral therapy with ribavirin.

Conclusion: Although the overall prevalence of HEV infection
was relatively low (8.7%), the results of this study demonstrate that
liver transplant recipients in Portugal have a risk for HEV infection.
Supporting this evidence is the recently described high prevalence
of HEV in domestic pigs and wild boars in Portugal, which have
been described as the most likely sources of infection in developed
countries. Moreover, to our knowledge, this study describes the
first case of chronic HEV infection in liver transplant recipients in
Portugal. In conclusion, HEV screening should be considered in the
liver transplant setting, particularly in the differential diagnosis of
graft hepatitis of an unclear etiology.
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The frequency of occult HBV infection in
Eskisehir region of Turkey between 2001 and
2015

T. Us ∗, N. Kasifoglu, M. Aslan, Y. Akgun

Esksehir Osmangazi University, Faculty of Medicine,
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Occult HBV infection (OBI) is characterized by the detection of
HBV DNA in low levels in serum and peripheral blood mononuclear
cells and/or in the liver, in the absence of detectable hepatitis B sur-
face antigen (HBsAg). The prevalence of occult HBV infections varies

among patient populations tested. It depends on the prevalence of
HBV infection in populations, sensitivity of the assay employed in
routine serological or nucleic acid test screening and also the nature
of biological material tested.

In this study, we searched the presence of occult HBV infec-
tion in patients diagnosed as viral hepatitis B infection. A total of
16853 serum samples were tested for HBV DNA by Real-time PCR
technique and for serological viral markers (HBV, HCV and HDV)
by ELISA assay (AxSYM and Architect İ2000SR (Abbott) between
2001 and 2015. Alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) levels were investigated in the sera of HBV
DNA positive and HBsAg negative patients. We detected HBsAg
negativity in 105 (2.6%) of 4036 patients, of whom HBV DNA
was positive. The minimum and maximum DNA levels were as
1 × 101–1.7 × 108 copies/ml. Anti-HBc IgM was negative in all of
these 105 patients. Among 105 patients, 31 (29.5%) were positive
for only anti-HBc, 3 (2.8%) were positive for anti-HBs, 16 (15.2%)
were positive for both anti-HBs and anti-HBc in their sera. Thir-
teen (12.3%) of all patients were negative for serological markers
of HBV infection. Among 105 patients, five patients were anti-HCV
positive. All of the patients were negative for anti-HDV. Forty (38%)
and thirty-eight (36.1%) patients had abnormal ALT and AST levels;
respectively. Nineteen (18%) patients were immunocompromised
individuals.

Detection of HBV DNA with highly sensitive and specific PCR
techniques is important because OBI is usually associated with low
levels of HBV DNA. OBI should be carefully assessed in certain clin-
ical statements: HBV infection transmission (via blood transfusion
or solid organ transplantation), liver disease progression, hepato-
cellular carcinoma onset, and HBV reactivation.
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Anti-HAV IgG seroprevalence in Lisbon region
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Serological Survey 2015–2016
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Background: Data from developed countries have shown a
decrease in hepatitis A virus (HAV) incidence over time as a con-
sequence of economic and sanitation levels improvement. WHO
classifies Western European region, where Portugal is included, as
a low endemicity area for hepatitis A. The presence of immunoglob-
ulin G (IgG) antibodies to HAV in serum is a marker of past infection
or vaccine immunization and is used to assess seroprevalence.

The 3rd National Serological Survey 2015–2016 (NSS), funded
by Iceland, Liechtenstein and Norway through the EEA Grants,
was designed to study the immunity of Portugal’s residing popula-
tion for vaccine-preventable diseases. Although it has never been
included in the National Vaccination Programme, hepatitis A vac-
cine is available in Portugal since 1998.
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Aim: To present, as preliminary results of the NSS, the
seroprevalence of IgG antibodies to hepatitis A virus in a
population-based cross-sectional study of Lisbon region residents.

Materials and methods: Sample size was estimated based
on seroprevalence data from the previous NSS, sample has been
equally distributed by gender and assuming at least a precision of
5% and a design effect of 1.5. Serum samples from 304 participants,
153 of them females (50.3%), aged 15 years or more, resident in
NUTII area geographically corresponding to Lisbon region, were
tested for IgG antibodies to HAV (anti-HAV IgG), using ARCHI-
TECT HAVAb-IgGTM (Abbott), a chemiluminescent microparticle
immunoassay (CMIA). Study participant’s demographic data were
collect using a questionnaire and were registered in a database.
Statistical analysis was performed using the Chi-square test with a
significance level of 5%.

Results: Anti-HAV IgG antibodies were detected in 149 samples
representing an overall seroprevalence of 49.0% (CI 95%: 43.3–54.8).
Stratification by gender, age group and country of birth showed
no significant difference in seroprevalence distribution by sex
(male = 53.6% vs female = 44.4%; p = 0.136). By age group the sero-
prevalence ranged between 30.1% for 20–29 y/o age group to 87.5%
for ≥55 y/o age group (p < 0.001); a higher seroprevalence was
observed in individuals born outside WHO European region (n = 15;
12/15 born in African countries) – 80.0% vs 46.6% (p = 0.024).

Discussion and conclusion: Our results are in accordance with
previous NSS findings and other published studies from same geo-
graphical region. A high seroprevalence of anti-HAV IgG in older
individuals was expected and is explained by a more extended
period of virus exposure, including infancy and youth lived in a
period of higher hepatitis A incidence. Although tests to detect anti-
HVA IgG do not differentiate between post infection and vaccine
induced antibodies, vaccination rate is not expected to be high in
adults. Information concerning the low immunity rates at younger
ages and consequent susceptibility to HAV infection is of particular
relevance in times were travelling to highly endemic areas is more
frequent. In most of African countries HAV incidence is known to be
high which explains the findings for Africa born participants. Gen-
der similarity for HAV antibodies prevalence has been consistently
described showing a similar transmission pattern.

The NSS 2015–2016 is still ongoing and samples from further
regions and age groups are being collected and studied. At the end
this study will enable to establish Portugal’s resident population
immunity/susceptibility profile for HAV.
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Background: Direct acting antivirals have revolutionised treat-
ment opportunities for patients with hepatitis C virus (HCV)
infection. Accessing treatment requires timely diagnosis but preva-

lent laboratory testing algorithms in the United Kingdom require
two consecutive blood draws (1) serum for anti-HCV antibodies (2)
whole blood for HCV RNA. This 2-step process may increase attri-
tion rates in the clinical pathway for HCV-infected patients. At the
same time, recent advances in laboratory methods now enable RNA
extraction directly from serum making single-step testing on one
blood draw possible.

Objective: To compare 2-step versus single-step HCV testing
in terms of completion of testing algorithm and referral rates to
specialist services.

Design: Uncontrolled before and after study of patients tested
for HCV infection in primary care (December 2013 to April 2016).
From 1 March 2015 samples with a first detection of anti-HCV anti-
body were simultaneously tested for HCV RNA.

Results: The prevalence of anti-HCV antibody positivity was
similar throughout the study period (3.1% (141/4525) during 2-step
testing and 2.8% (115/4151) during single-step testing). Completion
of HCV testing for antibody positive samples with RNA confirma-
tion was 70% with 2-step testing while only a single specimen was
inhibitory in single-step testing. The overall proportion of patients
with detectable HCV RNA was 53% (112/213) of whom 13% (15/112)
were previously known diagnoses. For those with a first diagnosis of
active HCV infection, although there was no statistical difference in
referral rates to specialist services (88% (44/50) in single-step test-
ing versus 92% (43/47) in 2-step testing, P = 0.55) there was a trend
towards shorter time from first blood draw to specialist assessment
with single-step testing (median time 80 days (interquartile range,
IQR 63–116) versus 140 days (IQR 56–272), P = 0.06). In addition
there were fewer unnecessary referrals to specialist services for
patients with no evidence of active infection although this differ-
ence was not statistically significant (6% (3/53) in single step testing
versus 16% (7/43) in 2-step testing, P = 0.09).

Conclusions: Referral rates for specialist assessment and treat-
ment are high once diagnosis of active HCV infection is made.
However, 30% of HCV antibody-positive patients have unknown
infection status. This attrition rate from missed diagnoses is elim-
inated by single-step testing. Based on this quality improvement,
avoidance of repeat blood draws for patients and cost-savings from
unnecessary specialist assessment single-step HCV testing should
be standard of care in the HCV clinical pathway.
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HEPATITIS E – Reaction or unspecific reaction?
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Background: Hepatitis E (HEV) is not endemic in Denmark, yet a
substantial proportion of HEV patients have no travel history. Most
Danish HEV cases are serologically diagnosed. Especially among
elderly patients with competing diseases, the clinical interpreta-
tion can be difficult if a simultaneous fecal sample is PCR negative.
Reactivation among transplantation patients is well recognized
while possible recurrence among immunocompetent patients is
still debated [1,2].

Question: We want to identify if patients presently investigated
for HEV have encountered HEV earlier in life, and whether the cur-
rent reaction can be due to a reactivation of the virus? To answer
the question concerning reactivation, we will test a number of sam-
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ples previously taken from patients presently under investigation
for HEV antibodies.

Materials and methods: Some patients have blood samples
taken earlier in life for other routine diagnostics than HEV, and
therefore it is possible to compare the former and the present
sample, for determination of the HEV status of the patient, and to
conclude if it is a new infection or a reactivation.

We are planning to test approximately 20–30 patients all having
a present HEV sample and a sample taken earlier in life for other
reasons than HEV. All samples will be tested in three different com-
mercial HEV elisa assays, one from Wantai, one from Mikrogen and
one from DSI/Abia, and the results will be compared.

Clinical information is available for some patients and we will
try to retrieve it for the rest of the patients.

Conclusion: The project is ongoing, but the final data will be
ready for the conference.
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study comparing wild type and surface antigen
mutant viruses
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Introduction: The immunogenic region of the hepatitis B
surface antigen (HBsAg), the ‘a’ determinant, is formed from a
sequence of amino acids, which through disulphide bonding form
a three dimensional structure. Mutations in this coding region
can lead to amino acid substitutions resulting in a conformational
change in the protein, which may render it unrecognisable to
immunoglobulins.

By creating a construct containing the PreS1/PreS2/S region of
the hepatitis B virus (HBV) genome coding for the three envelope
proteins the effects of mutations in the S gene on the expression of
HBsAg from transfected cells can be investigated [1].

Materials and methods: Five HBV samples were investigated:
a wild type, two G145R HBsAg mutants, and two with T118K,
P120S and M133T, and M133T, P135L, G145R and V168A surface
mutations respectively. Nested PCR was used to obtain a 0.7x HBV
genome (0.7mer) construct containing the PreS1/PreS2/S coding
region.

The TOPO-TA cloning kit (ThermoFisher) was used to clone the
constructs prior to transferring them into a mammalian expression
vector.

Chemical transfection of HepG2 cells was performed with the
FuGENE® HD transfection system (Promega®) using both 0.5 �m
and 2.0 �m of DNA of the recombinant expression vector. Cells were
harvested 72 h post-transfection. Supernatant fluid and cell pellets
were collected. Cells grown on coverslips were fixed and labelled
for microscopy.

Enzyme-linked immunosorbent assay (ELISA) for HBsAg
(Murex) was used to detect HBsAg in cell pellets and supernatant
fluid. Coverslips were labelled with antibodies to HBsAg, golgi and
nuclear proteins for confocal microscopy.

Preliminary results: Using more DNA in the transfection
resulted in higher readouts from the ELISA.

For the 0.5 �m DNA transfections, two of the mutant viruses
demonstrated HBsAg secretion deficiency compared with wild type
virus. This occurred in one of the G145R HBV mutants and the con-
struct with T118K, P120S and M133T surface mutations, both of
which had higher HBsAg levels in the cell pellet than the super-
natant fluid. The two other viruses appeared to behave like wild
type virus. For the 2.0 �m DNA transfections, however, these differ-
ences in secretion were not reflected, with samples demonstrating
higher amounts of HBsAg in the cell pellet than the supernatant
fluid.

Immunofluorescence showed variation in surface antigen
labelling within the HepG2 cells. The cells transfected with one of
the G145R mutant viruses demonstrated greater labelling within
cells than those transfected with wild type and the other mutant
viruses.

Conclusions and further work: The preliminary results of this
pilot work indicate the presence of phenotypic differences between
hepatitis B viruses with surface gene mutations. These mutations
appear to have varying effects on the secretion of HBsAg from trans-
fected cells. However, it is difficult to characterise these differences
because of the contradictory results when higher amounts of DNA
are used for transfection. The reasons behind the discrepancy are
not clear and further work to look at the reproducibility of this
phenomenon is needed.

Further phenotyping work using a Luminex® bead based assay
looking at variations in specific epitopes of the HBsAg will be under-
taken.
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Comparison of immunoassays from three
chemiluminescent automated systems for the
detection of hepatitis B virus serological
markers

J. Lis-Tønder ∗, A. Løvig, G.T. Schouborg

Department of Clinical Microbiology, Lillebaelt
Hospital, Vejle, Denmark

Background: HBV infection is a serious global health problem.
More than 350 million people suffering from chronic infection what
results in 500,000 to 1.2 million deaths per year [1]. In Denmark the
disease is relatively rare – the prevalence in the adult population
estimated per 31st December 2007 was 0.24% [2]. Serological mark-
ers of hepatitis B virus (HBV) are used for laboratory diagnosis and
monitoring of HBV infection or immune status. Hepatitis B surface
antigen (HBsAg) is the hallmark of HBV infection and is the first
serological marker detectable in serum, while antibodies to HBsAg
(anti-HBs) can be formed following a hepatitis B infection or after
hepatitis B vaccination. Hepatitis B core antibodies (IgM and IgG)
are used to follow the progression of the infection from the acute
stage to recovery. Anti-HBc antibodies are sometimes present after
the disappearance of the HBsAg and before appearance of anti-HBs.
In these situations these antibodies serve as the primary marker
for infection. The hepatitis B e antigen is the marker of viral repli-
cation, and anti-HBe is a marker of immune response to HBeAg,
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and is usually associated with virus inactivation [3]. Thought hep-
atitis B virus infection stages are serologically clearly defined the
interpretation of results is not always easy in practice. E.g. anti-HBc
indicates usually exposure to HBV, but found in daily practice pro-
file such as: ‘anti-HBc only’ may mean false positive result. It is very
important to give clinicians as accurate results as possible, so they
can assess diseases stage and apply appropriate treatment. Aim of
this study was to compare the results obtained with ADVIA Cen-
taur XP (Siemens Healthcare Diagnostics, USA) chemiluminescence
immunoassays, currently used to determine hepatitis B serologi-
cal markers in our lab, with the results obtained with two other
automated platforms: LIAISON® XL (DiaSorin, Saluggia, Italy) and
Elecsys Cobas (Roche Diagnostics, Switzerland).

Materials and methods: Serum samples (patient samples and
quality specimen – UK, NEQAS) have been tasted for the qualitative
or quantitative detection of 6 hepatitis B virus serological mark-
ers with assays from three chemiluminescent automated systems
mentioned above.

Results: The correlation between the tests performed on
LIAISON® XL and ADVIA Centaur XP (patient samples) was: 100%
for HBsAg, 96.7% for anti-HBs, 100% for anti-HBcIgM, 98.4% for
anti-HBc-t, 100% for HBeAg and 95.3% for anti-HBe. The correla-
tion between the tests performed on Elecsys and ADVIA Centaur XP
(patient samples) was: 98.2% for HBsAg, 95.8% for anti-HBs, 97.7%
for anti-HBcIgM, 94% for anti-HBc, 99% for HBeAg and 96.6% for
anti-HBe. Weak positive ‘anti-HBc only’ results by the ADVIA Cen-
taur anti-HBc assay were negative by both LIASON XL and Elecsys
Anti-HBc assay. Results for all quality specimen were the same by
all platforms.

Conclusion: All three systems demonstrated assays suitable for
routine use.
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Comparative study of DxN VERIS molecular
diagnostics system and the COBAS
AmpliPrep/COBAS TaqMan platform for the
determination of viral load in Hepatitis C virus
infected patients
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Introduction: The ability to measure the hepatitis C virus viral
load in HCV infected patients has been available for several years on
molecular diagnostics platforms from a number of manufacturer’s.
Among these systems the COBAS AmpliPrep/COBAS TaqMan manu-
factured by Roche Diagnostics is widely used. The Beckman Coulter
DxN VERIS system is a more recent addition to the list of platforms
available for such assays. This aim of this study was to compare
the performance of the DxN VERIS system with that of the Roche
system for the accurate determination of HCV viral load in HCV
infected patients.

Methods: A total of 71 plasma samples of patients entering our
laboratory with the request for HCV viral load and HCV genotyping
were collected. Samples were analyzed in parallel with the COBAS
AmpliPrep/COBAS TaqMan system and the DxN VERIS system. The
HCV genotype was determined using the VERSANT HCV Genotype
Assay Kit (LIPA) SIEMENS.

Results: Of the71 samples tested 18 were positive and overall
there was a good correlation between the two techniques (r = 0.963)
for the parameter studied. The majority of the samples were deter-
mined to be HCV genotype 1, specifically 1a and 1b (n = 13), while
three were un-typed. Other genotypes identified included HCV
genotype 4a/4c/4d (n = 1) and 2a/2c (n = 1). Comparison of the VERIS
HCV assay and Roche HCV assay results for the HCV genotype 1
sample showed that there was a good correlation between meth-
ods. This was observed for both genotype 1a or 1b. However for
HCV genotype’s 2a/2c and 4a/4c/4d a difference was observed
between both methods (difference of −0.95 log cp/mL for 2a/2c and
−1.25 log cp/mL for 4a/4c/4d).

Conclusion: The results indicate that the HCV viral load results
generated on the DxN VERIS system were reproducible when com-
pared to the reference method (COBAS). This together with the
other features of the DxN VERIS system makes this device very use-
ful in the daily routine diagnosis and monitoring of HCV viral load.
The other features of the system include the ability to test samples
from primary tubes and a bi-directional interface linking the DxN
VERIS to the laboratory computer system (SIL). However, although
it seems a coincidence, we should consider whether HCV geno-
types 2 and 4 show discrepancies between the two techniques or
is it a chance. A statistically significant number of samples of these
genotypes should be tested to determine whether or not there is
a discrepancy between the two methods. If this is confirmed then
the cause should be determined.
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Apolipoprotein(a) inhibits hepatitis C virus
entry
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In the last two decades, the development of different cell-based
models has greatly contributed to improve the knowledge of HCV
life cycle. However, it is still impossible to grow primary HCV iso-
lates from each genotype in cell culture. This would open new
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perspectives to investigate viral determinants responsible for the
different natural course and treatment outcome of hepatitis C as
well as to develop a vaccine. In this study we hypothesized that
this hindrance could be due to the presence of inhibitory factors in
patient serum.

Combining polyethylene glycol precipitation, iodixanol gradi-
ent and size exclusion chromatography, we obtained a purified
fraction enriched in inhibitory factors from a pool of HCV seroneg-
ative serums. Mass spectrometry analysis of this fraction identified
apolipoprotein(a) (apo(a)) as a potential inhibitor of the early step
of HCV life cycle. Apo(a) consists of ten kringle IV-like domains
(KIV), one kringle V-like domain (KV) and a protease-like domain
that are homologous to plasminogen domains. Each of the ten KIV
domains is present in a single copy with the exception of KIV type
2 (KIV 2), which is encoded in a variable number of tandemly
repeated copies by the apo(a) gene, which gives rise to several
apo(a) size isoforms in the human population. In addition, in human
serum, apo(a) covalently links to the Apolipoprotein B component
of a low density lipoprotein via a disulfide bridge to form a lipopro-
tein(a).

The inhibitory effect of apo(a) on HCV entry was confirmed using
a recombinant virus derived from the JFH1 strain and supernatant
of cells transfected with plasmids expressing apo(a) as well as puri-
fied recombinant isoforms of apo(a). Our results also suggest that
the larger the protein is, the better the inhibition is. We are cur-
rently testing several deletion mutants of apo(a) to identify critical
domains for the inhibitory activity and to decipher the mechanism
of inhibition.

Altogether, our results identify apo(a) as an additional compo-
nent of the lipid metabolism modulating HCV infection.
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Method comparison of VIDAS® ANTI-HBS TOTAL
II with three equivalent assays in the 5–40 IU/L
range critical for HBV vaccine status
establishment
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Vaccine-induced protection from hepatitis B virus (HBV) infec-
tion is correlated with the presence of antibodies against HBs
antigen and individuals with a response ≥10 IU/L are considered
protected. Each anti-HBs assay detects parts of the polyclonal anti-
HBs response, depending on its capture phase design. Criteria
important for assay performance are equivalent recognition of HBV
subtypes ad/ay and metrological agreement at 10 UI/L cut-off. This
later is not easy to achieve and discrepancies between assays were
repeatedly reported. Around 10 UI/L, discrepant results can trans-
late into opposite clinical decisions regarding revaccination. We
have compared 4 anti-HBsT assays in order to determine the one
with the fewest discrepancies in the 0–40 IU/L range relevant for
revaccination decision.

99 samples of routine HBV vaccine follow-up were collected
from 3 laboratories in Grenoble area (CEA, CHU and Oriade Noviale).
The recruitment criterion was a first anti-HBs result between 0 and
40 IU/L from one of the VIDAS, Architect or Cobas assays. In addi-
tion to these, all samples were also tested with the Biorad assay to
generate 4 anti-HBsT results for each sample. For result interpreta-

tion, <10 IU/L was considered negative and ≥10 IU/L was positive.
Inter-assay qualitative agreements were defined as follows: total
agreement is 4/4 positive or negative results, partial agreement is
one discrepant result out of 4 and no agreement is 2 vs 2.

54/99 of anti-HBsT results were in total agreement and 35/99
were characterized by only one discrepant assay out of 4. The dis-
crepancies were the following: 4 for VIDAS with 2 relative false
positives and 2 relative false negatives, 7 for Architect with 2 rela-
tive false positives and 5 relative false negatives, 11 for Biorad, all
relative false negatives, 13 for Cobas with 9 relative false positives
and 2 relative false negatives. 10/99 of results were indeterminate
and showed no agreement (2 vs 2).

Among 4 assays, VIDAS anti-HBs Total II had the fewest dis-
crepancies around the 10 IU/L cut-off owing to excellent analytical
characteristics and enabled the most reliable decisions for HBV
revaccination.

http://dx.doi.org/10.1016/j.jcv.2016.08.165
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Study of HCV seroprevalence in adult
population in the Czech Republic
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Background: Last official HCV seroprevalence survey in the
Czech Republic (CZ) was performed by National Institute of Public
Health (NIPH) in 2001 with HCV prevalence determined only 0.2%.
Nevertheless chronic hepatitis C (VHC) is one of the frequent indica-
tion for liver transplantation in CZ (15.6%). According to the official
report of NIPH up to 1000 of VHC cases and 82% VHC of all chronic
hepatitis are reported annually in CZ (2015). The aim of our work
was to determine the seroprevalence of HCV in CZ adult popula-
tion, HCV viraemia and HCV genotype in HCV RNA positive persons
and analyze the results as to the risk factors (i.v. drug users, health
care workers) and estimate the number of persons with chronic
hepatitis C in CZ.

Materials and methods: The examined group included 3000
adult persons visiting in 02–09/2015 research centres of Hradec
Kralove, Brno, Ceske Budejovice, males in 48.83%, females in 51.17%,
age 18–90, median age 46 years. Anti-HCV antibodies were exam-
ined by 3rd generation test, CMIA (enzymatic immunoassay with
chemiluminiscent detection), on Architect i2000, Abbott, with
cut off S/CO <1 = negative (nonreactive); 1–2 = borderline reactive;
>2 = positive (reactive). Samples with borderline reactivity were
confirmed with immunoblot RIBA in NIPH. To determine viraemia
all anti-HCV reactive samples were examined by RT–PCR, in HCV
RNA positive samples genotypes were determined.

Results: Of 3000 samples 50 were determined anti-HCV pos-
itive, seroprevalence of 1.67% (2.39% in males, 0.98% in females).
12 borderline reactive samples were confirmed negative by RIBA.
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Overall prevalence of HCV RNA positivity was 0.93%, 1.5% in males
and 0.39% in females. Of all examined subjects 47 were i.v. drug
users, 51.06% of them were anti-HCV positive, 23.4% HCV RNA
positive. 0.88% of anti-HCV positivity was in the rest of examined
subjects (non-drug users) with 0.58% of HCV RNA positivity. HCV
genotypes were determined: 1a in 25%, 1b in 25%, 3a in 46% (4%
nondetermined).

Conclusion: Since 2001 HCV seroprevalence has increased
eightfold up to 1.67% with higher prevalence in males and in drug
users. Highest HCV seroprevalence and chronic VHC was deter-
mined in males in age group of 30–44 years. with the increase of 3a
genotype (31.1% vs 46%). Recounted to the total number of inhabi-
tants we can estimate there are more than 140,000 persons with
VHC anamnesis and more than 80,000 persons living with chronic
hepatitis C in the Czech Republic.

The study was supported by research grants of Gilead Sciences
and Long Term Organization Development Plan 1011, University of
Defence.
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The Syrian refugees crisis brings challenges to
the health authorities in Europe: Hepatitis A
Virus is a case in point

S. Ramia ∗, K. Kreidieh, N. Melhem

American University of Beirut, Lebanon

The ongoing three-year Syrian Civil war has left hundreds of
thousands killed or wounded in addition to the displacement of
more than 6.5 million Syrians throughout the world. According
to the United Nations High Commission on Refugees (UNHCR),
10% of the displaced Syrian refugees are seeking safety in Europe
where the majorities are concentrated in Serbia and Germany (57%)
compared to 31% in Sweden, Hungary, Austria, Netherlands and
Bulgaria, and 12% in the remaining 37 European Countries. This
influx of Syrian refugees to Europe presents the European health
authorities with a serious challenge as it carries with it the potential
of introducing infectious diseases that have been eradicated in the
continent. These diseases include poliomyelitis, measles, to men-
tion only a few. In contrast to the vaccine coverage against polio
and measles in Europe, the overwhelming majority of European
countries do not include HAV vaccine in their immunization calen-
dars. Moreover, the incidence rates of HAV infection in European
countries has declined since the mid-1990s to very low levels which
put susceptible populations at risk of acquiring HAV infection and
therefore the greater likelihood of outbreaks in these countries.
Consequently, there is a growing public health concern in high-
income countries, like most of the European countries, that many
adults remain susceptible to HAV infection and are thus at risk of
severe HAV symptoms and may be death. The impact/spread of
HAV outbreaks among refugees on the hosting European countries
is expected as was the case in other hosting countries such as
Lebanon, Jordan and Iraq. We believe that new policies regarding
HAV vaccination should be implemented in the European countries.
Since Western Europe, where most of the Syrian refugees are con-
centrated, has consistently shown a very low seroprevalence rate
of anti-HAV compared to low seroprevalence rates in Central and
Easter Europe, perhaps large-scale immunization programs among
children more than one year of age in East European countries
and vaccination campaigns targeting high-risk groups in the West-
European Countries are practical approaches at the present time.
This article sheds the light on an immediate action that has to be

taken by the European countries in order to control HAV infection
and to prevent any future HAV epidemics in the continent.
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Performance of the Aptima® HCV Quant Dx
Assay on the Panther® System
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Bryan Vinluan
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Background: The Aptima HCV Quant Dx Assay is a fully auto-
mated quantitative assay for use on the Panther® system. It is based
on real-time Transcription-Mediated Amplification (TMA) technol-
ogy. The assay measures and quantifies HCV in serum and plasma
samples. It can be used an aid in the diagnosis of HCV infection
and in the management of HCV infected patients undergoing HCV
antiviral drug therapy.

Methods: The Lower Limit of Detection (LoD) and Lower Limit
of Quantitation (LLOQ) of the assay were determined from dilu-
tions of the 2nd HCV WHO International Standard (NIBSC 96/798
genotype 1) and HCV positive clinical specimens diluted in HCV
negative human plasma and serum. Probit analysis was performed
to generate the 95% predicted detection limits. LLOQ was estab-
lished for each genotype by diluting clinical specimens and the
2nd HCV WHO International Standard (NIBSC 96/798 genotype 1)
in HCV negative human plasma and serum following CLSI EP17-
A guidelines. Specificity was determined using 200 fresh and 536
frozen HCV RNA negative clinical specimens including 370 plasma
specimens and 366 serum specimens. Linearity for genotypes 1–6
was demonstrated by diluting HCV transcript in buffer at concen-
trations ranging from 1.36 to 7.36 log IU/mL. Precision was tested
using a 10 member panel made by diluting HCV positive clinical
specimens or spiking armored RNA into HCV negative plasma and
serum. A method comparison was conducted against the Abbott
RealTime HCV Assay using 1058 (872 plasma, 186 serum) clinical
specimens from HCV infected patients.

Results: The 95% LoD was dependent on the HCV genotype and
was 5.1 IU/mL or lower for serum and 4.8 IU/mL or lower for plasma.
The LLOQ for the assay was 10 IU/mL for both serum and plasma.
Specificity was 100% with 95% confidence intervals of 99.6–100%
for serum and plasma data combined. The assay demonstrated good
linearity across the dynamic range for all genotypes. Precision was
0.17 log SD or lower across the range of the assay for both serum
and plasma. Aptima HCV Quant Dx assay viral load results for clin-
ical specimens were compared to those obtained using the Abbott
RealTime HCV Assay. A slope of 1.07, an intercept of 0.08 and an R2

of 0.97 were obtained.
Conclusion: The Aptima HCV Quant Dx Assay is highly sensitive

and specific. The assay gave comparable HCV viral load results when
compared to the Abbott RealTime HCV Assay. The performance of
the Aptima assay makes it an excellent candidate as an aid in the
diagnosis of HCV infection and in the management of HCV infected
patients undergoing HCV antiviral drug therapy.

http://dx.doi.org/10.1016/j.jcv.2016.08.168
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Detection of Q80K mutation in HCV NS3
protease gene in Hradec Kralove – Initial
experience
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Background: Combination of HCV high speed replication, low
accuracy and poor HCV polymerase correction result in formation
of highly variable viruses overall called “quasispecies” with a high
sequential diversity within different genotypes and subtypes. The
impact of mentioned situation is the accumulation of virus vari-
ants with mutations (originated in aminoacids substitution) with
the different grade of resistance to DAA (directly acting antivirals)
in naive patients, so called RAV (resistance associated amino acid
variants) [1,2].

Polymorphism Q80K in NS3 region belonging also to RAV occurs
most often in patients infected with HCV 1a genotype and is asso-
ciated with a decreased response to simeprevir therapy. Q80K
prevalence in these patients varies in different geographical con-
ditions. The study of Q80K prevalence in European population
presents the prevalence of 19.8% in patients with genotype 1a and
0.5% in genotype 1b % [4].

At present the patients infected with HCV genotype 1a are
examined for the presence of mutation in Q80K codon prior
to simeprevir therapy introduction. Further clinically significant
mutations described in codons 36, 43, 122, 138, 155, 156, 158, 168
are reported only in 1–2% of cases [1,3,5].

Materials and methods: Our laboratory of molecular biology
introduced the detection of mutations in the gene for protease NS3
in 2015 by means of sequence analysis. The primers design was per-
formed using Custom Primers – OligoPerfectTM Designer software.
The method was optimized for HCV genotype 1a.

Results: In the period of September 2015 to May 2016 the total
of 45 patients were examined, in 10 of them (22%) Q80K mutation
was detected.
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Introduction and aim: The frequency of hepatitis B infection
among health care workers is reported to be 3–8 times more than
the normal population, particularly among workers in emergency
service, surgery, intensive care unit and laboratory, who are fre-
quently exposed to the contaminated patient materials such as
blood and other body fluids [1]. In this multicentre study, we aimed
to determine the rates of hepatitis B vaccination in medical labo-
ratory workers in Turkey and aimed evaluate the precautions to be
taken on this special subject.

Materials and methods: Total number of 1359 medical labora-
tory workers from 28 medical centres representative of different
regions of Turkey was included in this study. A questionnaire was
designed to gather all the data on the subject planned to apply all
the medical laboratory workers.

Results: Total number of 1359 laboratory worker was included
in this study, and male to female ratio was 0.74 (578/781). Doc-
tors (n = 133), research assistants (n = 78), laboratory technicians
(n = 196), biologists (n = 750), students (n = 24), cleaning staff and
other workers (n = 161) were included in the study. We deter-
mined that HBV vaccine was applied to the 1118 laboratory workers
(82.3%) out of 1359. When anti-HBs titre levels of the vaccinated
participants were investigated, 715 (54.5%) of the vaccinated par-
ticipants stated that they had anti-HBS levels above 10 IU/mL, 116
(8.5%) of them told that their antibody levels were below 10 IU/mL
and 502 (36.9%) of them stated that they did not know their anti-
HBS titre levels. The results of statistical analysis revealed that
vaccination rates and occupation groups were correlated among
the laboratory staff (p < 0.05). However, there was no significant
difference between age groups and the duration in work with the
vaccination rate (p > 0.05). Anti HBs positivity was not correlated
with any of the groups (p > 0.05).

Discussion and conclusion: Health care professionals are
required to make immunization a professional habit to protect
themselves from health care associated infections in addition to
implantation of standard infection control procedures [2]. Present
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study is the first multicentre study to reflect the HBV vaccination
rates among laboratory workers across the entire country. Accord-
ing to the findings obtained from this study, it was understood that
approximately one third of the laboratory staff was vulnerable to
hepatitis B virus infections, which were protectable. As a result,
medical laboratory personnel possess the risk of acquiring hep-
atitis B infection, so that formation of awareness is necessary by
way of education. They should be tested and all staff seronegative
staff should be vaccinated. Periodic monitoring for anti-HBs levels
is also essential. This assessment is a necessity within the scope of
infection control measures, workersh́ealth and safety [3].

Keywords: Hepatitis B virus, Surveys and questionnaires, Labo-
ratory personnel, Vaccination
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Treatment of HIV and acute myeloid leukemia
by allogeneic CCR5-d32 blood stem cell
transplantation
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The Berlin patient is presumed to be the only person cured from
HIV-infection by hematopoietic stem cell transplantation (HSCT)
from a homozygous CCR5-d32 donor. Attempts to reproduce cure
by HSCT have failed because of either viral rebound or death due
to the underlying malignancy. We here report a patient alive, well
and negative for proviral DNA 900 days after HSCT.

A 41 year old HIV-infected male patient was diagnosed acute
myeloid leukemia (AML, inv16, CBF-MYH11) in 01/2011. Since
the diagnosis of HIV-infection in 10/2010 he had been treated
with TDF/FTC+ DRV (01/2011 VL 44 cop/mL; CD4+ 474 cells/�l). To
avoid interactions with chemotherapy DRV was switched to RAL
in 03/2011. He achieved CR of the AML after 1 induction course
(ICE) and received a 2nd induction and 3 consolidation courses
according to AML-SG 07/04. In 09/2012 AML relapsed and he was
treated with A-HAM and a 2nd cycle high-dose cytarabine. While
in 2nd CR he received unmodified peripheral blood stem cells from
a female 10/10 CCR5-d32 DKMS-donor after conditioning with flu-
darabine/treosulfan in 02/2013. Before transplant HIV resistance
analysis was performed and viral tropism was determined. There
were no significant resistance mutations and the coreceptor-usage
was predicted as R5-tropic (Sanger sequencing: FPR 44.5%; NGS:
0.14% X4 at 3.5% FPR; geno2pheno). The proviral DNA load was
29400 cop/mL and in the western blot all anticipated bands could

be detected. During transplant and until today the patient remained
on ART (since 06/2014 ABC/3TC/DTG) and the viral load remained
undetectable in plasma and liquor. He had a 2nd relapse of AML
in 06/2013 but re-entered molecular remission after a total of 8
courses of 5-azacytidine and 4 donor lymphocyte infusions. Con-
cerning HIV, all collected samples were negative for proviral DNA by
conventional and digital droplet PCR* in two different labs, namely
PBMCs (06/2014, 01/2015* and 02/2015), rectal biopsy (04/2015)
and bone marrow (08/2015*). Western blots from 06/2014 and
02/2015 showed incomplete patterns with fading bands.

Like in the Berlin patient, all tests from the Duesseldorf patient
so far suggest that HIV may have been eradicated and that he may
be the second individual cured from HIV by allogeneic CCR5-d32
HSCT. Further investigations will be performed before considering
the discontinuation of ART.
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Evaluation of the Aptima HIV-1 Quant Dx Assay
using plasma and dried blood spots
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HIV-1 RNA quantitation in plasma, or virus load testing, is
the primary method by which the response to antiretroviral
therapy is monitored. In the current study, we describe the ana-
lytical and clinical evaluation of the Aptima® HIV-1 Quant Dx
assay (Aptima) performed on the automated Panther® system.
Using HIV-1 subtype B, Aptima had a dynamic range extending
from 6.7 to 2.0 log10 copies/mL, the lower limit of 95% detec-
tion was <20 copies/mL, and within-laboratory precision at low
virus loads ranged from percent coefficient of variation (CV) of
8.13% at 1.7 log10 copies/mL to 3.59% at 3.0 log10 copies/mL. The
clinical performance of Aptima was compared to the COBAS®

AmpliPrep/COBAS® TaqMan® HIV-1 Test v2.0 (CAP/CTM) using
162 EDTA plasma samples collected from patients undergoing
HIV-1 monitoring. Overall agreement was 84.0% (136/162) with a
kappa statistic of 0.723 (Standard Error 0.047; 95% CI 0.630–0.815)
indicating substantial agreement. Using the 86 clinical sam-
ples quantifiable by both methods, Passing-Bablok regression
revealed a regression line of Y = 1.069X − 0.346 [95% CI of the slope
(1.003–1.139) and intercept (−0.666 to −0.074)] and Bland–Altman
analysis demonstrated a mean difference (Aptima-CAP/CTM) of
−0.075 log10 copies/mL (95% limits of agreement of −0.624 to
0.475), consistent with negative bias. Comparison of Aptima testing
on paired dried blood spot (DBS) and plasma specimens archived
from participants in the Peninsula AIDS Research Cohort Study
(PARC) demonstrated an overall agreement of 94.7% (90/95) when
1000 copies/mL was used as threshold. In conclusion, the Aptima
HIV-1 Quant Dx assay provides a suitable alternative for HIV-1
monitoring in plasma and DBS.
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Prospective evaluation of Cepheid Xpert HIV-1
Viral Load assay as a supplemental
confirmatory HIV-1 test in the routine clinical
laboratory setting
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Background: Confirmation of HIV infection is a multistage
procedure – in the case of reactive/indeterminate results of the
4th generation screening immunoassay, serum/plasma samples
are tested with a confirmatory antibody assay that differentiates
between HIV-1 and HIV-2. Recently it was recommended to resolve
nonreactive/indeterminate results of an anti-HIV confirmatory test
with a HIV-1 nucleic acid amplification test. The Cepheid Xpert HIV-
1 Viral Load (Xpert) is an in vitro diagnostic test designed for rapid
quantification of HIV-1 in human plasma and prediction of dis-
ease prognosis, taking into account the clinical presentation and
results from other tests. To the best of our knowledge, to date the
performance of the Xpert on human serum samples has not been
evaluated. The objective of the present study was to prospectively
evaluate whether the Xpert can be used off label as a rapid sup-
plemental assay for the same day confirmation of HIV-1 infection
and/or rapid resolution of HIV status in either serum or plasma
samples with reactive/indeterminate HIV screening test results and
indeterminate/negative HIV confirmatory test results.

Materials and methods: The present study included 67
prospectively collected blood samples from 50 consecutive anti-
HIV-1-positive individuals with clearly positive results of the
confirmatory Geenius HIV-1/2 assay (Geenius) in the initial
specimen and from 17 consecutive individuals with initially
unresolved HIV-1 status (reactive/indeterminate screening and
negative/indeterminate confirmatory Geenius results), out of
whom 15 turned to be HIV negative in the follow-up and 2 had
acute HIV-1 infection at the time of initial testing. The presence of
HIV-1 RNA in all initial samples (27 serum and 40 plasma samples)
was determined using Xpert, following the manufacturer’s instruc-
tions, and compared to the results obtained with Abbott RealTime
HIV-1 (Abbott RT).

Results: The presence of HIV-1 RNA was detected using both
Xpert and Abbott RT in initial blood samples of all 50 individuals
with clearly positive confirmatory Geenius results in initial speci-
mens and in both individuals with initially unresolved HIV-1 status,
who had acute HIV-1 infection at the time of initial testing. All 15
individuals with initially unresolved HIV-1 status, who turned to be
HIV negative in the follow-up, tested HIV-1 RNA negative in initial
blood samples using both Xpert and Abbott RT. In 17 HIV-1-positive
serum samples viral loads ranged from 3.33 to >7 log10 cp/ml
(mean 4.66 log10 cp/ml) and from 2.45 to >7 log10 cp/ml (mean
4.37 log10 cp/ml) using Xpert and Abbott RT, respectively, demon-
strating a good correlation between the two tests (Pearson r = 0.98,
R2 = 0.93), with an overall mean difference of 0.29 log10 cp/ml
(range −0.1 to 0.87). In 35 HIV-1 positive plasma samples viral loads
ranged from 1.75 to 6.53 log10 cp/mL (mean 5.07 log10 cp/ml) using
Xpert and from <1.6 to = “” 6 = “” 51 = “” log = “” sub = “” > 10 cp/mL
(mean 4.84 log10 cp/ml) using Abbott RT, demonstrating a good cor-
relation between the two tests (Pearson r = 0.96, R2 = 0.92), with an
overall mean difference of 0.23 log10 cp/ml (range −0.5 to 0.8).

Conclusions: According to results of the present study Xpert
can be used as a reliable supplemental molecular test for rapid
confirmation of HIV-1 infection and/or resolution of HIV status in

either serum or plasma samples with reactive/indeterminate HIV
screening test results and indeterminate/negative HIV confirma-
tory test results.
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Molecular characterization of HIV-1 in
HBV ± HDV/HCV co-infected HIV-1 positive
patients in Turkey
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Background and aims: Co-infection with either HBV ± HDV or
HCV in HIV-1 positive patients is not very common, but possible
since all these viruses share transmission routes and geographical
distribution. Interaction between these viruses generally ampli-
fies liver damage, increasing the risk of developing end-stage
liver disease and hepatocellular carcinoma. HIV/HCV co-infection
is associated with poorer response to antiviral therapy. The objec-
tives of this study were to determine the subtypes and the primary
ART resistance mutations of HIV-1 in HBV ± HDV/HCV co-infected
HIV-1 positive Turkish patients.

Materials and methods: We have 74 co-infections from eleven
different province of Turkey [Gender, M/F n; 65/9, Age, median
years (range); 39 (17–68), CD4+ T-cell count, median mm3 (range);
389 (3–1659), HIV-RNA load, median IU/ml (range); 5.62 + E5
(6.9 + E2–6.3 + E6), HIV acquisition route, n (%); heterosexual con-
tact; 38 (51), MSM; 30 (41), Bisexual contact; 2 (2.7), Injection drug
use; 4 (5.3), Co-infection status, n (%); HIV-1 + HBV; 56 (76), HIV-
1 + HBV + HDV; 3 (4), HIV-1 + HCV; 15 (20)]. HIV-1 subtypes and
CRFs were identified by phylogenetic analysis (neighbor – joining
method) via sequencing of HIV-1 pol gene (CLC Sequence Viewer
v7.5, Qiagen Aarhus A/S, Denmark). HIV-1 ART resistance muta-
tions were analyzed according to criteria by the WHO 2009 list of
surveillance drug resistance mutations.

Results: The molecular evidence in this study indicates subtype
B (51/74, 69%) and CRFs (17/74, 23%) of HIV-1 are most preva-
lent subtypes. CRFs of HIV-1, that are described in HBV ± HDV and
HCV co-infected patients mainly caused from South-East Asia, East
Asia and Central Africa (CRF 01 AE), West Africa, Central Africa and
Middle East/North Africa (MENA) (CRF 02 AG), South America (CRF
12 BF) and Spain (CRF 14 BG), respectively. HIV-1 ART resistance
mutations were detected in 12/59 (20%) and 3/15 (20%) HBV ± HDV
and HCV co-infected patients in HIV-1 positive Turkish patients,
respectively. However, genotype D/subtype D1(98%) in HBV and
type 1b (93%) in HCV infected patients were predominant genotype.
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Conclusions: HIV-1 molecular epidemiology studies in the
HBV ± HDV and HCV co-infected patients are important tools for
tracking transmission patterns and the spread of CRF and monitor-
ing of CRF subtypes of HIV-1 in globally scale may be important
in vaccine development against HIV. However, the high prevalence
of HIV-1 ART resistance mutations in such as patients suggested
that the resistance testing must be an integral part of the manage-
ment of HIV-1 infection and the choice of first – line therapy regime
should be guided by the results of genotypic resistance in Turkey
[1,2].
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Background: Human papillomaviruses have been established
as a risk factor for invasive carcinoma of the uterine cervix. HPV
DNA detection, provides an efficient method of screening. Detec-
tion of the HPV E6/E7 oncogene expression emerged as a promising
biomarker to determine the risk for the progression to high-grade
cervical lesions. In the present study, we aimed to determine the
genotypes of HPV DNA positive and mRNA negative samples from
our previous study.

Material and methods: HPV mRNA and DNA detection in
samples with abnormal cytology were evaluated in our previous
study. Cervical specimens were obtained at Hacettepe University
Hospital, Department of Obstetrics and Gynaecology via cervi-
cal brushes during January–October 2011. Real-time PCR (Heliosis
Human Papilloma Virus LC PCR Kit, Metis Biotechnology, Turkey)
and NASBA assay (NucliSENS EasyQ HPV v1.1, bioMerieux, France)
were performed to detect HPV DNA and E6/E7 mRNA, respec-
tively. In house PCR method was used for genotyping of HPV
type 18, 31, 33, 35, 39, 45 and detection of E6/7 gene with
PCR master mix (Promega Corporation, Madison, WI, USA), PGMY
(Metis Biotechnology, Turkey) and E6/E7 consensus primers (Heliks
Biotechnology, Turkey). The primer sequences were controlled in

BioEdit 3.0 programme comparing with HPV reference strains. Con-
firmation of the samples was done by ‘Line Probe Assay’ (INNO-LiPA
HPV Genotyping Extra Amp, Innogenetics, Belgium).

Results: Totally 81 women with abnormal cytology result con-
stituted the previous study group. HPV DNA was identified in 73
samples (90.1%) that comprise HPV-16 in 46 samples (63.1%), HPV
other than 16 in 15 samples (20.5%) and mixed HPV infections in 12
samples (16.4%). HPV E6/E7 mRNA expression was observed in 45
samples (55.6%). Towards these results, we tried to determine the
genotypes of 28 HPV mRNA negative-type 16 DNA positive samples
and 15 HPV DNA other than type 16 positive samples; totally 43
samples were tested. Among the 43 samples, 5(12%) samples were
detected positive with E6/E7 consensus primers. Four of them were
HPV-16 and 1 was HPV genotype other than 16. PCR with positive
controls which belongs to genotypes 18, 31, 33, 39 and 45 were
carried out. All positive controls worked except HPV-33. There-
fore, a new primer for HPV-33 (TIB MOLBIOL, Berlin, Germany)
was designed and used. However, it did not work again, although
it was tested in several PCR conditions. Beside this, all 43 samples
were negative for genotypes 18, 31, 35, 39 and 45. Therefore, con-
firmation of the samples was further done by using LiPA. Totally 12
samples were tested by LiPA. Genotypes detected by LiPA were in 8
cases different from that investigated by PCR (6, 11, 16, 43, 53, 62,
81, 89). Two samples were identified as HPV-33 and two others as
HPV-39 by LIPA. However, in none of these 4 samples, these HPV
genotypes could be detected by PCR. Because of the limited amount
of sample material we could not test all samples by LiPA.

Conclusion: As a result, depending on LiPA findings, it seems
that a number of samples investigated were detected negative by
PCR because they had genotypes other than genotypes 18, 31, 35, 39
and 45. Beside this, LiPA amplifies a 65-bp region, and its sensitivity
thus might be higher than our PCR method which amplifies 238-
bp and 455-bp long regions. Also the E6/E7 gene region is not as
conserved as the L1 gene region therefore it is possible to obtain
more negative results with E6/E7 PCR.
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Abstract no: 205
Presentation at ESCV 2016: Poster 136

Performance of the LIAISON® XL murex
recHTLV-I/II assay
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Background: There are two types of HTLV: HTLV-I and HTLV-II.
HTLV-I is associated with adult T-cell lymphoblastic leukemia and
B-cell chronic lymphocytic leukemia and a demyelinating disease
called HTLV-I associated myelopathy/Tropical spastic paraparesis
(HAM/TSP). It is estimated that 15–20 million people are currently
infected with human T-cell lymphotropic virus type 1 (HTLV-1)
worldwide. HTLV-II is less common and is associated with neo-
plasias of the CD8T lymphocytes. Transmission of both HTLV I and
II occurs through sexual contact, exposure to blood, transfusion of
infected cellular blood components and perinatally, probably by
breast feeding.

Aim: In this study, the performance of LIAISON® XL murex
recHTLV-I/II assay (DiaSorin, Saluggia, Italy) was compared to that
of ARCHITECT rHTLV-I/II (Abbott, Wiesbaden, Germany), used rou-
tinely in our laboratory.

Methods: During a 2 week period, all unselected serum sam-
ples (N = 663) submitted to the laboratory for HTLV testing were
examined by LIAISON® XL murex recHTLV-I/II assay. Samples that
were discordant were tested by INNO-LIA HTLV I/II Score (Fujirebio
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Europe N.V, Gent, Belgium) for confirmation. Sensitivity was evalu-
ated using 49 frozen HTLV-I positive serum specimens (confirmed
by Immunoblot INNO-LIA HTLV I/II Score).

Results: Among 663 routine samples, 658 samples were nega-
tive with ARCHITECT and LIAISON®. 5 and 3 samples were reactive
with ARCHITECT and LIAISON® respectively. The 2 discrepancies
samples (weakly reactive with ARCHITECT) were not confirmed by
immunoblot. LIAISON® XL and ARCHITECT rHTLV had an overall
agreement of 99.7% with 100% negative agreement.

The results are summarized in the following table.

LIAISON® XL murex recHTLV-I/II ARCHITECT rHTLV-I/II

Positive Negative Total

Positive 3 0 3
Negative 2 658 660
Total 5 658 663

In addition, all 49 positive HTLV-I samples were detected by
these 2 assays.

Conclusion: The HTLV assay performance of LIAISON® and
ARCHITECT were equivalent. LIAISON® XL murex recHTLV-I/II assay
demonstrated very good specificity and sensitivity. It was appropri-
ate for the large-scale screening of samples for HTLV-1/2 antibodies.

http://dx.doi.org/10.1016/j.jcv.2016.08.176

Abstract no: 210
Presentation at ESCV 2016: Poster 137
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Objective: Transfusion-transmitted infections, are the most
important complications in blood banking. Blood centers in Turkey
apply mandatory screening tests for HBsAg, anti-HCV, anti-HIV-1/2
and VDRL/RPR to blood donors. We aimed to evaluate the sero-
prevalence of HBV, HCV and HIV at healthy volunteer blood donor
who applied blood centre of Meram Medical Faculty of Necmettin
Erbakan University.

Material and methods: In this study, blood donor screening test
results between January 2013–April 2016 in Necmettin Erbakan
University Meram Medical Faculty Blood Center have been inves-
tigated retrospectively. Of all applicants evaluated in terms of
donor suitability and 79.099 healthy donors were screened. Sera
of blood donors were analyzed for HBsAg, anti-HCV and anti-HIV-
1/2 in the automated device by chemiluminescence microparticle
immunoassay principle. Autologous and repeated donations were
not included in the study. Results of donors were analyzed and
seropositivity rates were determined according to years.

Results: According to the screening test results, the rates of
seropositivity for HBsAg, anti-HCV, and, anti-HIV-1/2 were found
to be 2.81%, 0.82%, and 0.06% respectively (Table 1).

Conclusion: Transmission of various infectious agents often
including viruses to the recipients, is the most common complica-
tion of blood transfusion. These agents can cause asymptomatic,
acute, chronic and latent infections. Preparation of safe blood
for transfusion is done through detailed questioning of donors

Table 1
HBsAg, anti-HCV, and anti-HIV-1/2 seropositivity rates.

Years Positive HBsAg Positive anti-HCV Reactive anti-HIV-1/2

2013 2.3% 0.95% 0.02%
2014 2.9% 0.8% 0.11%
2015 3.05% 0.73% 0.06%
2016 3.2% 0.81% 0.01%
Total 2.81% 0.82% 0.06%

and screening tests. World Health Organization recommends that
screening all donated blood for transfusion-transmitted infections
like HBV, HCV, HIV and syphilis should be mandatory. In our study,
we determined the prevalence of HBV, HCV and HIV in Konya region
with these parameters. The ratios obtained in blood center are con-
sistent with similar studies conducted in Turkey.

Keywords: Blood donor; HCV; HIV; HBV; Seroprevalence
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Characterization of Epstein–Barr Virus LMP1
deletion variants by Next-Generation
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Lymphoma (French ANRS CO16 LYMPHOVIR
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Background: Among HIV+ patients, Epstein–Barr virus (EBV)
is associated with 80–100% of Hodgkin’s Lymphoma (HL) cases
and the viral oncogenic protein LMP1 (latent membrane protein
1) is regularly expressed in the tumoral Reed-Sternberg cells. Two
C-terminal deletion LMP1 variants (del30-LMP1 and del69-LMP1)
have been described in animal models to be more tumorigenic
than Wild-Type-LMP1 (WT-LMP1). This work aimed to character-
ize the LMP1 variant frequency with a next generation strategy
in HIV+/HL+ patients of the French prospective ANRS CO16 LYM-
PHOVIR cohort.

Methods: The cohort recruited 82 HIV+ patients with Hodgkin
Lymphoma (HIV+/HL+) between 2008 and 2015. Fifty-five whole
blood samples (WB), 45 oropharyngeal cells pellets (OC) and 19
tumor biopsies (paraffin-embedded) from these HIV+/HL+ patients
were available for analysis. Forty-seven HIV-positive patients with-
out lymphoma (HIV+/HL−) and 14 HIV-negative patients with HL
(HIV−/HL+) were recruited as control populations at the Grenoble
University Hospital and provided WB and OC samples. After total
DNA extraction, the C-terminal region of LMP1 (344 bp) surround-
ing the 30 bp and 69 bp deletions was amplified by nested-PCR and
sequenced by next-generation sequencing (GS Junior – Roche 454).
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Quality trimming and data analysis were performed with the AVA
software.

Results: LMP1 gene was successfully amplified and sequenced in
131 samples from 88 patients (i.e. LMP1 was detected in 35 (63.6%),
24 (51.1%) and 3 (21.4%) of the WB and 23 (51.1%), 35 (74.5%) and 6
(42.9%) of the OC for HIV+/HL+, HIV+/HL− and HIV−/HL+ patients,
respectively. The LMP1 gene from HIV+/HL+ patients could only be
amplified in 5 (26.3%) out of 19 tumor biopsies.

The frequency of WT-LMP1 and del30-LMP1 was not different
between the 3 groups of patients regardless the sample analysed.
The Del69-LMP1 variant was only detected in HIV+ patients. In
21.4% of cases (24 patients), the variant detected in the patient’s
WB and OC specimens was different.

In 4 out of 5 biopsies of HIV+/HL+ patients, only one LMP1 type
was detected (3 WT-LMP1 and 1 del30-LMP1). In the fifth biopsy
the del30-LMP1 variant was dominant, represented at 99% with
only 1% of WT-LMP1. For only two of these patients, we successfully
sequenced LMP1 in all biological compartments (WB, OC and tumor
biopsy). One patient presented the same del30-LMP1 variant in the
3 compartments. The second patient harbored only the WT-LMP1
in the tumor biopsy and both WT-LMP1 and del30-LMP1 in the 2
other compartments (60/40% and 50/50% WT-LMP1/del30-LMP1 in
WB and OC, respectively).

In 17 out of 131 samples (13%), the NGS technology allowed
to detect LMP1 variants with a sensitivity below 15% and as low
as 0.5%. Furthermore, in the sequenced LMP1-region, 85 sporadic
mutations were observed, 74 of which were non-silent. Among
these substitutions, 24 are located in the CTAR2 domain of LMP1.

Conclusion: Further analysis of tumor biopsy are needed (work
in progress) but this preliminary study showed the heterogeneity of
the LMP1 wild type or LMP1 variants detected with NGS technology
without clear differences in the frequency of LMP1 wild type versus
LMP1 variant among HL+ or HL− patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.178
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Assessment of laboratory performance in the
molecular detection of HIV through
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Various nucleic acid assays have been developed for diagnos-
tics and therapeutic monitoring of acute human immunodeficiency
virus (HIV) infection. Early detection of these acute viral infections
is vital and considering that these viruses have high replication
rates, early detection upon transmission is crucial. Viral monitor-
ing and early viral load may allow the infection to be halted before
clinical symptoms are apparent. Additionally changes in viral load
in the patient may indicate the need to modify treatment strategies
to prevent further disease progression.

The generation of reliable and reproducible test results is there-
fore of great importance in clinical settings. The development of
international standards has helped considerably in improving test
reproducibility within the laboratory, which in turn helps facil-
itate comparison of results across laboratories. External Quality
Assessment (EQA) schemes provide a valuable tool in support of
standardization. The design of these schemes allows comparison
across multiple laboratories using different molecular assays.

We report the first year’s results of recently launched interna-
tional EQA scheme focused on the nucleic acid detection of HIV.
Altogether 22 laboratories from 9 different European countries par-
ticipated in five HIV scheme rounds organized during 2015-2016.
Eleven different commercial assays were reported and most com-
mon methods were RealTime HIV-1 assay (Abbott) and COBAS
Ampliprep/COBAS Taqman HIV-1 assay (Roche). Method used for
pre-testing value determination performed by expert laboratory
was Cobas Ampliprep/COBAS TaqMan HIV-1 v2.0 (Roche) in each
round. Reported results were statistically evaluated and showed
a trend of excellent qualitative performance. All assays used in
laboratories indicated a high degree of specificity. EQA scheme
is suitable for qualitative and quantitative analyses. Results are
scored based on qualitative results, but laboratories report also
quantitative results, when applicable, and many laboratories also
reported copy number results. Overall precision in quantitative
determination has been fairly good. Interestingly, in quantitative
results notable differences compared to the pretested values were
observed in every round. As high as ten-fold difference in copy
number count were observed between participants and as com-
pared to the pretesting result. The results from this first year of the
scheme strengthen the importance of external quality assurance
programs for HIV nucleic acid quantification to ensure the quality
of testing and diagnostics.

http://dx.doi.org/10.1016/j.jcv.2016.08.179
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Though combined antiretroviral therapy (cART) in HIV-1 pos-
itive patients allows a massive suppression of viral replication,
many aspects of persistence and pathogenesis of infection are still
unknown. It has been reported that virus-induced cell killing is trig-
gered by viral integration. Infection by wild-type HIV-1, but not
an integrase-deficient mutant, induced the death of activated pri-
mary CD4 lymphocytes. Similarly, integrase inhibitors abolished
HIV-1-induced cell killing both in cell culture and in CD4+ T cells
from acutely infected subjects. The mechanism of killing during
viral integration involved the activation of DNA-dependent protein
kinase (DNA-PK), a central integrator of the DNA damage response,
which caused phosphorylation of p53 and histone H2AX.

The aim of the study was to evaluate if Inhibitor Integrase (INI)
containing regimen could affect mRNA expression profile of DNA
damage response genes involved, in HIV infected patients.

Forty PBMC samples from HIV+ patients (18 treatment naïve
and 22 treated with ART containing INI) and 10 sample from
healthy donors (HD) were collected; mRNA levels of FasR, XRCC1,
Lig III�, Parp-1, DNA PkI, DNA PkII were evaluate using Syber
Green Real time PCR (Agilent Technologies). All HIV treated patients
had undetectable viremia. Results were normalized using house-
keeping genes beta-actin (�CT). The fold-difference of expression
levels between three groups were measured comparing �CT val-

http://dx.doi.org/10.1016/j.jcv.2016.08.178
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.179&domain=pdf
http://dx.doi.org/10.1016/j.jcv.2016.08.179
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.180&domain=pdf


Abstracts / Journal of Clinical Virology 82S (2016) S1–S142 S91

ues. Differences between the groups were analyzed for statistical
significance using T-test.

A significantly higher expression of mRNA levels of XRCC1, DNA
PkI and FasR was detected in HIV infected individuals than in HD
(XRCC1: �CT naïve = 13.7; �CT INI-cART = 15.2 and �CT HD = −5.5;
p < 0.05. DNA Pk1: �CT naïve = 9.7; �CT INI-cART = 14.3 and �CT
HD = −2.2; p < 0.05; FasR: �CT naïve = 14.5; �CT INI-cART = 12.3
and �CT HD = −0.4; p < 0.05).

No significant differences in expression of DNA Pk II, Lig III�
and Parp-1 mRNA levels between treatment naïve patients, ART
containing INI treated patients and healthy donors were detected
(DNA Pk II: �CT naïve = 6.7; �CT INI-cART = 5.3; �CT HD = 11.14;
Lig III�: �CT naïve = 8.1; �CT INI-cART = 8.44; �CT HD = 13.08;
Parp-1: �CT naïve = 4.6; �CT INI-cART = 5.6; �CT HD 8.1; p > 0.05).

The expression levels of some DNA damage genes (XRCC1, FasR
and DNA PKI) are higher in HIV+ patients than in healthy donors. No
difference of DNA PK II, Parp-1 and Lig III alpha mRNA expression
levels were observed between HIV+ patients and HD. Interest-
ingly, no significant difference between naïve and INI-cART treated
patients was observed. This data suggests that a cellular damage
persist despite suppression of viral replication.

http://dx.doi.org/10.1016/j.jcv.2016.08.180
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Molecular studies on HSV: Replication rate,
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Introduction: In the last years genital herpes has emerged as
one of the most prevalent sexually transmitted infections. Herpes
simplex virus (HSV) is the most common cause of genital ulcer dis-
ease, with infections caused by both sub-types HSV-1 and HSV-2.
A better understanding of the virus replication cycle is relevant to
the pathogenesis of human diseases and is essential for the devel-
opment of antiviral chemotherapy.

Objectives: We aimed to shed some light on the HSV-1 and HSV-
2 infectious cycle, namely their capacity of infection, replication
rate and progeny, in three distinct cell lines (Vero, Vero E6 and
HeLa229). We also aimed to evaluate whether the concentration of
virus has any influence on the degree of the infection.

Methodology: Preliminary assays were performed in order
to understand which cellular concentration, viral load, nutrients’
availability and inoculation modus operandi (centrifugation versus
agitation) best mimic the HSV infection. Confluent cell monolayers
were infected with two HSV-2 and two HSV-1 at MOIs of 1:10, 1:1,
10:1 and 100:1. Inoculations were performed in parallel in two 24-
well plates, one for quantitative real-time PCR (kPCR) and one for
immunofluorescence assays, which were incubated for 30 h at 37 ◦C
and 5% CO2. At different times-points of infection (6, 12, 18, 24 and
30 h p.i.), the wells were scratched for kPCR and the slides were
stained with monoclonal antibodies. For kPCR assays, appropriate
standard curves were generated by serial diluting plasmids cloned
with HSV-1 and HSV-2 single copy genes.

Results and conclusions: Preliminary assays showed that,
regardless of the viral load, it takes approximately 23 h for the virus
to complete the infectious cycle taking into account that no replica-
tion is observed after this time point. Considering the comparison
between the two inoculation procedures (centrifugation versus agi-
tation), we only observed relevant differences for lower viral loads,

with centrifugation yielding more viral progeny. More specific data
regarding both the HSV-1 and HSV-2 replication capacity for differ-
ent MOIs are currently under evaluation.

http://dx.doi.org/10.1016/j.jcv.2016.08.181
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According to the UNAIDS (The Joint United Nations Programme
on HIV/AIDS), human immunodeficiency virus (HIV) infected 36.9
million people at the end of 2014, of whom 2.6 million were chil-
dren under 15 years of age. Vertical transmission is the main cause
of infection in children and while the associated risk has decreased
dramatically with the introduction of highly active antiretroviral
therapy (HAART), this transmission continues to occur. Although
it has been the subject of significant progress in recent years,
the access of pregnant women to therapy still remains difficult
in certain regions. Moreover, in some cases, the presence of viral
mutations associated with resistance is responsible for the failure
of the implemented prophylactic regimens and may consequently
lead to transmission of resistant viruses to newborns.

This study included a group of 34 multiparous women infected
with HIV-1, from whom a sample of peripheral blood was collected
within two days after delivery, between 1999 and 2008. The great
majority of the women had followed therapeutic regimens for pre-
vention of vertical transmission of HIV-1 during pregnancy. The
proviral DNA of 70 samples analyzed was extracted and purified
from peripheral blood mononuclear cells, being the amplification
of the protease coding region carried out by double nested PCR.
After nucleotide sequencing, the genetic characterization of the
viral strains by manual phylogenetic analysis was performed, along
with the characterization of resistance-associated mutations, as
well as other genetic polymorphisms, using the HIVdb program
(available at http://hivdb.stanford.edu/).

The study revealed a high genetic diversity of HIV-1 within
this population, with predominance of G (47.8%), C (14.9%), and B
(11.9%) subtypes, and also a high prevalence of unique recombinant
forms (16.4%). Non-B subtypes were responsible for the infection
in all women of African origin, and the B subtype was only found
in Portuguese women. Additionally, African women were the only
infected with subtype C. Considering the mutations associated with
resistance to protease inhibitors (PIs), two major mutations (D30N
and M46I) and seven minor mutations (L10I, L10V, L33F, G48E,
A71T, A71V, and T74S) were identified, in 19 of the sequences
studied. Of these, 16 were classified as non-B subtypes, but no
statistically significant association was found. Furthermore, most
of these mutations were detected in women whose prophylac-
tic regimens included PIs, which may have led to their selection.
The remaining genetic polymorphisms, not associated with anti-
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retroviral resistance, were mainly detected in non-B subtypes, with
some being classified as subtype “signatures”.

The identification of HIV-1 mutations associated with resistance
to PIs in women whose prophylactic regimens during pregnancy
included this class of drugs may have implications for the preven-
tion of vertical transmission, stressing the importance of mutation
surveillance.

http://dx.doi.org/10.1016/j.jcv.2016.08.182
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The Czech Republic (10.5 millions inhabitants) belongs to
countries with low prevalence of HIV. Since the year 1985 until
2015, 2620 HIV cases have been reported. Considerable continu-
ous increase of newly reported cases of HIV begun in the year 2002
(50 cases) and reached 266 cases in the year 2015. The predominat-
ing mode of transmission was sexual with prevailing homosexual
transmission. Proportion of HIV infected men who have sex with
men (MSM) continuously rose and reached 78% in 2015 while that
of heterosexual transmission decreased to 17%. Proportion of HIV
infected intravenous drug users was steadily low not exceeding 5%.
Over a long period, about half of the newly diagnosed HIV cases had
place of residence in Prague. The foreigners with long-term stay in
the Czech Republic comprise 20–30% of newly reported HIV cases.
About 15% of new cases were detected in acute stage, and another
15% were late presenters. Annual numbers of new AIDS cases var-
ied in the range 18–32 during the last decade. In about 2/3 of these
cases HIV infection was newly detected only at this stage. HIV infec-
tion in the Czech Republic, in spite of low overall prevalence, shows
an increasing trend due to growing incidence in the MSM. High-risk
behaviour of MSM is illustrated by steeply increasing occurrence of
early syphilis and lymphogranuloma venereum. Currently, the pro-
portion of MSM in newly diagnosed HIV cases in the Czech Republic
is among the highest in Europe.

Supported by the project for the conceptual development of
research organization VZ MZ 75010330 NIPH of the Ministry of
Health of the Czech Republic.
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Introduction: Genital Herpes is the major cause of genito-
ulcerative disease affecting a considerable number of individuals
worldwide and is a chronic, life-long viral infection caused by
both HSV1 or HSV2. Most cases of recurrent genital herpes are
caused by HSV2, being the leading cause of genital ulcer disease

in developing countries, but the proportion of anogenital herpetic
infections attributed to HSV1 are increasing, especially in young
women and MSM. The prevalence in the general population ranges
from 10% to 80% and depends on socio-economic factors. Seropos-
itivity rates are higher in women than in men and increase with
age. Reactivation and subclinical shedding is more frequent in gen-
ital infections caused by HSV2 than by HSV1, which reaffirm the
importance of laboratory confirmation of clinical diagnosis.

Aims: Retrospective study of the role of HSV1 and HSV2
infections in genital ulcerations from a population of a Sexually
Transmitted Diseases Outpatient Clinic, according to epidemiolog-
ical, laboratory and clinical data.

Methodology: 56 ulcer genital/urethral swabs from patients
suspected of HSV infection were sent to the National Institute of
Health (NIH), in Lisbon, between April 2015–April 2016. HSV1 and
HSV2 were determined by a quantitative commercial real-time PCR
kit, which targets a fragment of 162 bp of a region located in the US7
gene for HSV1 and a fragment of 177 bp of a region located in the
US2 gene for HSV2. The 56 swabs were also inoculated in Vero cell
cultures for determination of cytopathic effect.

Results: HSV infection in genital/urethral swabs were detected
in 30 (53.6%) of 56 samples. The symptoms of the positive cases
were genital ulcerations in vulva or penis and/or perineum and the
clinical diagnosis was genital herpes infection. In 7 of the 30 positive
cases (23.3%) HSV1 DNA was detected (2 man and 5 women with
age ranges between 17 and 27 years old); and in 23 of the 30 positive
cases (76.7%) HSV2 DNA was detected (18 man and 5 women, with
age ranges between 17 and 62 years old).

Five of the 7 HSV1 positive cases were primoinfections (71.4%)
and in the 23 HSV2 positive cases, 3 (13.0%) were primoinfections
and 8 (34.8%) were the first ulcer episode but not primoinfections.

HSV DNA viral load values varied between
21848–87474493 cop/ml in HSV1 cases and between
1177–31160846336 cop/ml in HSV2 cases. We did not find
direct correlation between viral load and primary vs recurrent
infection although the higher viral load was found in HSV2 first
episode cases. Cytopathic effect was observed in all positive
PCR cases. All positive cases were treated with valacyclovir and
resolved after treatment.

Comments: To identify HSV genital infections is important for
the specific treatment, for preventing the transmission of HSV to
partners, and to prevent the risk of acquiring and transmitting
HIV. In our study 53.6% cases were positive for HSV genital infec-
tion; because of social, demographic and migratory tendency, the
population at risk for STI continues to grow and experience an
increased burden of disease. We also observed in this population an
increasing proportion of HSV1 genital primoinfection, which is in
accordance to the literature. In the present study we confirmed the
usefulness of real-time PCR for HSV DNA detection in genital ulcer-
ations. Concerning the correlation of viral load with subtype, the
differences should be further evaluated with an increase number
of clinical cases.

http://dx.doi.org/10.1016/j.jcv.2016.08.184
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Introduction: Newly developed molecular technics has allowed
the description of hundreds human papillomavirus (HPV) sub-
types. These viruses are linked to mucosal and cutaneous lesions
and cause 4.8% of cancer worldwide. After integration in basal
squamous cells, HPV remains non-activated until production of
oncoproteins. The main HPV-induced cancers (cervix, penis, vulva,
vagina, anus and pharynx) are caused by different HPV subtypes
justifying an orientated HPV subtyping to detect High-risk (mainly
HPV-16 and 18) or Low risk HPVs. We report here an atypical case of
Vaginal Intra-epithelial Neoplasia (VaIN) linked to HHV6 and HPV4
co-infection.

Case report: In 2008, a 54 years-old woman presented during
a systematic cervical smear a Low grade Squamous Intraepithelial
Lesion (SIL). HPV screening of this sample remained negative using
routine technics which screen 16 of the most frequent HPV sub-
types (CLART HPV, Genomica, Spain). This patient was put under
surveillance to assess the evolution of the lesions. Four years later,
the lesions had developed to High grade – SIL (Cervical Intra epithe-
lial Neoplasia grade 2) and metrorrhagia shad appeared. After a
non-contributory colposcopy, the suspect area of the cervix was
resected and multiple Iodo-negative maculas in the vagina were
biopsied analysed and classified as VaIN grade 2 by pathologists. All
samples taken during the resection remained HPV-negative using
the routine screening test. A wide screening for papillomaviridae
and polyomaviridae was done on all samples to explain the dis-
cordance between clinical signs and HPV-negative screening test.
Twelve polyomaviridae and 101 HPV subtypes were tested but only
HPV4 was found with a significant viral load. All Herspesviridae
were also screened and a very high load of the HHV6 subtype A
was found in the samples. So the HHV6 and HPV4 co-infection was
hold liable for the VaIN. Six months later, the remaining lesions
were removed by laser techniques leading to the patient’s recov-
ery. The patient immunity was analysed (complete blood count,
protein electrophoresis, immunoglobulins dosage) but showed no
abnormalities.

Discussion: HPV4 is mostly associated to sun exposed skin can-
cer like basal cell carcinoma and most of the patients showing
these types of non-melanoma skin cancer are immunosuppressed
patients. After all, our patient did not present a systemic immun-
odepression. However, a local immunosuppression could be linked
to this clinical emergence of the neoplasia. Indeed, very high local
concentrations of HHV6, which target lymphocytes T helpers, may
induce severe and local immunosuppression which enhances the
oncogenic virus replication. Papillomaviridae represent a heteroge-
neous virus family, with more than 200 different subtypes and it is
assumed that most of them remain to be discovered. This case high-

lights the need for a global approach without a priori in the field
of virus-inducted cancers. New technologies like deep sequenc-
ing, Whole-Genome Sequencing or multiplex syndromic approach
could bring very precious data and help elucidate numerous com-
plicated cases as the one we described here.

http://dx.doi.org/10.1016/j.jcv.2016.08.185
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Objectives: A role for the magnitude of the inflammatory
response in clinical course and outcomes has been suggested in
patients with HIV. During acute pneumonia, migrating neutrophils
and alveolar macrophages secrete a myriad of chemotactic fac-
tors and pro-inflammatory cytokines that include reactive oxygen
species, IL-8, IL-2�, IL-6, IL-17, TNF� among others. We sought
to determine the inflammatory cytokine and gene expression sig-
natures associated with the pathogen (fungal, tuberculosis and
bacterial) among patients with advanced HIV, presenting with
pneumonia in Medellin, Colombia.

Methods: Patients admitted with pneumonia were enrolled
in the study. After informed consent, demographic, clinical and
laboratory information was collected. Individuals underwent
bronchoscopy and Bronchoalveolar Lavage (BAL) obtained when
deemed necessary by the clinical caregiver team. BALs were spun
down and supernatant used for multiplex cytokine/chemokine
bead arrays, measuring the concentrations of 19 cytokines and
chemokines. We adapted RNA-Seq techniques to measure gene
expression in BAL. We performed univariate, multivariate and
Principal Component Analysis (PCA) to identify proinflammatory
profiles that were correlated with fungal, tuberculosis and bacterial
pneumonia and we analysed the differentially expressed proin-
flammatory genes associated with the TB or Fungal infections.

Results: Among 57 patients with HIV, The most frequent
pathogens identified by traditional methods were: M. tuberculosis
(40.4%), Fungi (Pneumocystis jirovecii, Histoplasma, and Cryptococ-
cus) (42.2%), Bacteria (8.8%). Using PCA analysis we identified
distinct patterns of BAL cytokines associated with fungal infections
and Mycobacterium tuberculosis infection. We identified genes that
are over expressed among patients with TB as the causative agent
of pneumonia.

Conclusion: Distinct cytokine/chemokine and inflammatory
gene expression patterns are associated with the etiology of pneu-
monia among HIV infected individuals. These cytokine/chemokine
and inflammatory genes may be utilized as biomarkers for etiologi-
cal diagnosis. In addition, identifying the insight into the inflamma-
tory pathways associated with each pathogen may provide targets
for adjunct anti-inflammatory therapy to decrease lung injury.
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The Alere HIV Combo point-of-care test; Useful
in clinical practice?
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Introduction: The Alere® HIV-1/2 Ag/Ab Combo point-of-care-
test (POCT) is a commercially available 4th generation point-of-care
test for the diagnosis of HIV infection, which allows for detection of
acute infection. We evaluated the sensitivity in patients with acute
and chronic HIV-1 infection using 95 samples.

Methods: A validation of a point-of-care test using 95 serum
samples collected in 2008–2016 and that were stored at −80 ◦C.
Twenty-four samples were only p24 positive; 49 samples were
both antibody and p24 positive; 17 samples were only antibody
positive and 5 samples were HIV negative. The majority of the sam-
ples came from patients attending an outpatient clinic for sexually
transmitted diseases in Rotterdam, The Netherlands.

Results: The 90 HIV-1 positive samples were confirmed by the
LiasonXL Ag/ab combo assay or the Abbott Architect and West-
ern Blot (in case of antibody positivity), and by PCR or the VIDAS
quantitative HIV p24 assay in case of p24 positivity.

The overall sensitivity for diagnosing HIV infection of the Alere
test was 91% (82/90) and the specificity was 100% (5/5). Considering
the p24 only positive samples, the sensitivity of the Alere test was
63% (15/24). When both antibody and antigen testing were positive,
the sensitivity for picking up p24 with the Alere was 22% (11/49),
but the antibody component was positive in all samples (49/49).

Conclusion: In a laboratory setting, the Alere® test has an overall
sensitivity of 91% to pick up any type of HIV-1 infection. The sensi-
tivity for the diagnosis of acute infection lies between 22% and 63%.
We conclude that the test has improved detection of acute infec-
tion compared to previous 4G POCT. It performs relatively well in
detecting early acute HIV patients and may be beneficial as an initial
screening in patients with a recent exposure to HIV.

http://dx.doi.org/10.1016/j.jcv.2016.08.187
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Prevalence of human papilloma virus in
HIV-positive patients: A preliminary study
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Objectives: Human papilloma virus (HPV) is an oncogenic virus
and some types are the main cause of cervical cancer. HPV types
are divided into three main groups on the basis of their epidemi-
ological association with cervical and penile cancer. Fifteen HPV
types were classified as high-risk types (16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 68, 73, and 82); three were classified as probable
high-risk types (26, 53, and 66); and 11 were classified as low-risk
types (6, 11, 40, 42, 43, 44, 53, 54, 61, 70, and 72) [1,2]. Data on

Table 1
Human papillomavirus types in HIV-positive patients.

HPV type Infections with one
HPV type

HPV types Infections with
multiple HPV types

Female (n) Male (n) Female (n) Male (n)

6c 1 16a and 59a 1
16a 1 2 16a and others

(39a, 53b, 68a)
1

31a 1 1 16a and others
(31a, 40c, 59a,
66b)

1

35a 1 18a and others
(42c, 66b)

1

42c 1 18a and others
(6c, 35a, 40c,
42c, 53b, 66b,
68a)

1

45a 1 42c and 44c 1
54c 1 2 44c and 53b 1
56a 1 51a and others

(11c, 53b, 68a)
1

73a 1 52c and others
(11c, 40c, 54c)

1

61c and 66b 1
68a and others
(11c, 53b)

1

68a and others
(6c, 42c)

1

a High risk types.
b Probable high risk types.
c Low-risk types.

HPV prevalence among HIV-infected people in Turkey is limited. In
this study, we aimed to investigate HPV prevalence in HIV-positive
patients without symptoms of any sexually transmitted diseases.

Methods: Between September 2015 and April 2016, vaginal and
urethral swab specimens were self-collected from 80 [71 (88.8%)
male, 9 (11.2%) female] HIV positive patients. The age range of
patients is between 20 to 69 years (median: 34 years). Nucleic acid
was extracted (Ribospin vRD viral RNA/DNA Extraction Kit, GeneAll,
Seegene, South Korea) according to the manufacturer’s protocol.
Amplification of nucleic acid was performed using DPO primers
and Anyplex II HPV28 Detection kit (Seegene, South Korea). PCR
products were detected by real-time PCR on BioRad.

Results: Of the 80 patients, 26 (32.5%) were positive and
54 (67.5%) were negative for HPV. Human papilloma virus was
detected in 5 (5/9, 55.5%) female patients and 21 (21/71, 29.6%)
male patients. More than one human papillomavirus serotypes
were detected in 12 out of 26 positive patients. Overall, 21 different
serotypes were detected (Table 1). The most common HPV types in
patients were 16, 42, 53, 54 and 68. Of the 14 patients infected
with one HPV type, nine were high-risk and five were low-risk
types. Most of the patients with multiple HPV types were infected
with high-risk HPV types. Overall, 18 (69.2%) patients were found
to be infected with high-risk HPV types. HPV positive patients were
referred to the clinic for follow up.

Conclusion: HPV infection seems to be an important sexually
transmitted disease in HIV positive patients presenting to our hos-
pital and should be screened for even in asymptomatic patients.

Reference
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Intermittent HIV-1 low level viremia detection
(blips) using the Abbott RealTime HIV assay

J. Niubo ∗, J. Camara, A. Imaz, M.A. Dominguez

Hospital Universitari de Bellvitge

Background: The efficacy of highly active antiretroviral ther-
apy (HAART) is mainly monitored by the HIV RNA viral load (VL)
in plasma. Baseline low CD4+ and sustained low level VL (LLVL)
have a prognostic value for virologic failure. Moreover, persistent
LLVL during HAART is of great concern for potential emergence of
drug resistance. Conversely, intermittent detectable VL (“blips”) are
regarded as having low clinical impact and are no indication for
switching HAART. However, increased number and amplitude of
blips may lead to a rise in the economic costs of monitoring patients.
Aims of this study were to evaluate the rate of blips detection using
the Abbott RealTime HIV assay and to analyze their clinical impact.

Methods: VL results from the VIH unit of the Hospital Univer-
sitari de Bellvitge (Barcelona, Spain) during the period 2009–2011
were included in the analysis. A blip episode was defined as a single
quantified VL detection of 50–2000 copies/mL preceded and fol-
lowed by <50 copies/mL samples, obtained from patients that were
under HAART therapy and had more than 1 year follow-up. Ethical
approval for the study was obtained from the Ethical Committee of
the Hospital Universitari de Bellvitge.

Results: During the study period, 1600 patients met the inclu-
sion criteria that accounted for a total number of samples of 13123.
Median age of the study population was 43 (range 17–86) and 77.1%
were males. A total number of 142 blips were identified in the
study population: 1.08% of all samples tested, and an 8.88% of the
patients. The blip rate remained stable during the three year study
period: 1.12, 0.85 and 1.29 respectively for the percentage of all
samples tested and 3.42, 2.44 and 3.64 for the annual percentage
of all patients. The median VL of blips was 72.5 copies/mL (range
50–1849) and an 83.8% of the detected blips showed a VL below
200 copies/mL (range 78.9–88.2%). Only 23 blip episodes showed
rebound above 200 copies/mL and thus, required additional diag-
nostic testings.

Conclusions: The rate of blips, measured using the Abbott Real
Time HIV assay, was very low and remained stable during the study
period. The number of episodes requiring additional testing did
not have a relevant impact on the economic costs of HIV viremia
detection.

http://dx.doi.org/10.1016/j.jcv.2016.08.189
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Comparison of genotyping tropism test in
paired HIV-1 plasma RNA and proviral DNA
from Portuguese patients
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Background: The Human Immunodeficiency Virus type I (HIV-
I) infects the host cell, through a CD4 receptor that binds to the
gp120 glycoprotein and that requires contact with secondary core-

ceptors (chemokine receptors), CCR5 (R5) and/or CXCR4 (X4). The
viral tropism for HIV-1 is defined by the type of coreceptor used to
infect cell: R5, X4 or dual tropism.

Maraviroc (MVC) was the first R5 antagonist approved for the
treatment of patients. Viral coreceptor tropism determination is
mandatory when the use of CCR5 antagonists is considered. In
this context, in case a therapy change is necessary at undetectable
plasma viral load, tropism testing may need to be done on either
the proviral DNA or the latest plasma sample with sufficient viral
RNA; however, the experience with proviral DNA is still limited.

The aim of this study was to analyze the degree of genotyping
tropism test concordance between paired plasma HIV-1 RNA and
proviral DNA samples from Portuguese patients.

Materials and methods: In this study, we aimed to evaluating
the genotypically inferred tropism in paired plasma HIV-1 RNA and
proviral DNA samples from 244 HIV-1 Portuguese infected patients.

HIV-1 genotyping tropism test used was an in house test.
Viral RNA was extracted from 1.0 ml of plasma using a com-
mercial platform (NucliSENS easyMag, bioMérieux). Proviral DNA
was extracted using ZR Genomic DNA column kit. Viral RNA was
amplified by RT-PCR and proviral DNA by a PCR in the env gene.
Nested-PCR was performed in both cases to amplify the V3 region
of the env gene. Each PCR product was sequenced in triplicate.
Sequences were analyzed using the ChromasPro software. Tropism
was predicted using Geno2Pheno with a false positive rate (FPR)
cutoff of 15% for the plasma RNA and 20% for the proviral DNA.

Results: From the 244 samples studied we obtained an ampli-
fication rate of 71.3% (174 samples). From these 174 samples, we
were able to amplify both plasma RNA and proviral DNA in paired
samples from 58 patients (33.4%). In this group, plasma viral RNA
and proviral DNA tropism test were concordant in 91.4%. 64.2%
of them were R5 and 35.9% X4 in both samples. Only 5 patients
had discordant tropism between RNA and proviral DNA. X4 was
mostly found in proviral DNA (3/5) and R5 mostly found in plasma
RNA (3/5). In 116 patients (66.7%) of the cases, we were only able
to detect tropism either in plasma RNA or proviral DNA. 82 were
detected only in the proviral DNA being 36, X4 and 46, R5. 37 were
detected only in plasma RNA being 15, X4 and 22, R5. In 19 samples
with viral load <20 RNA copies/ml we found 12 samples R5 and 7
samples X4 in the proviral DNA.

Conclusions: This study showed a good concordance of the
tropism test between plasma RNA and proviral DNA (91.4%) in
paired samples as found by others. It seems that the determina-
tion of coreceptor can be done either in plasma RNA or in proviral
DNA. This test seems to be useful at any stage of the disease. Among
discordant samples, the presence of X4 is mainly found in proviral
DNA, but when the patients were suppressed, R5 is more frequent
in the proviral DNA than X4. This reinforce that prediction of viral
tropism using PBMC DNA is feasible, mainly for plasma suppressed
patients. Further studies are needed to determine the importance
of tropism testing in both compartments, plasma RNA and proviral
DNA.

http://dx.doi.org/10.1016/j.jcv.2016.08.190
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Case report: Unexpected cause of respiratory
failure 3 days after heart transplantation

K. Dierickx ∗, A. Vankeerberghen, A. Boel,
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Laboratory of Microbiology, OLVZ Aalst, Belgium

Respiratory syncytial virus is an RNA virus belonging to the
Paramyxoviridae and it is mostly found in young children. This
virus can also cause morbidity and mortality in immunocompro-
mised adults. Respiratory virus infection (RSV) is an important
complication in solid organ transplant patients but the longitudi-
nal monitoring of these infections has not been extensively studied.
Little has been described in literature regarding RSV pneumonia in
adult heart transplant patients.

Here we report an interesting case of a 56 year old female with
a history of non-ischemic cardiomyopathy starting in 2011. On
January the 3rd of 2015 she successfully underwent a heart trans-
plantation. Although there were no signs of respiratory disease at
the time of hospitalization she showed respiratory insufficiency
three days post-transplantation.

In the microbiology lab each respiratory sample is cultured and
when indicated screened for a panel of 22 targets detected in 8 in-
house RT-PCR multiplexes. This molecular panel covers the most
important pathogens of viral respiratory infections and atypical
bacterial pneumonia. The first respiratory sample of this patient
was a bronchial aspirate taken three days post transplantation. The
bacterial culture was negative but the sample tested positive for
RSV-A with a high viral load (Ct value of 23). Follow up samples 15
days and 35 days post-surgery were still RSV positive although with
decreasing viral load (Ct value of 25 and 28 respectively). Culture of
respiratory samples showed the presence of Staphylococcus aureus
only 10 days after surgery so RSV is most probably the primary
cause of the respiratory disease. RSV was still detectable 1 month
after transplantation which might be explained by the immunosup-
pressive treatment of the patient. The heart transplantation was
performed during the RSV season. Some days before the surgery
the lady had taken care of her young grandchildren so there indeed
was a potential risk of community-acquired transmission.

Conclusion: Without testing for viral pathogens no accurate
diagnosis for the respiratory failure of this patient could have been
made. Since screening of adult patients for viral pathogens is not
common practice at the IC-unit, this case illustrates the added value
of molecular screening when signs of respiratory failure arise in
adult immunocompromised patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.191
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Respiratory viruses in the intensive care unit:
More frequent than expected
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In the Laboratory of Microbiology of the OLV Hospital in Aalst
respiratory samples (n = 3500/year), received from multiple hos-
pitals spread all over Flanders, are analysed on a daily basis by
in house multiplex real time PCR for a panel of viral and bacte-
rial pathogens. The panel includes adenovirus, bocavirus, human

metapneumovirus (hMPV), respiratory syncytial virus (RSV), para-
influenzavirus (PIV) 1, 2, 3 and 4, Influenza virus A and B,
enterovirus, rhinovirus, coronaviruses, Bordetella pertussis & para-
pertussis, Mycoplasma pneumoniae and Chlamydia pneumoniae.

Before 2014, the majority of samples originated from children.
The severe influenza epidemic in the winter season 2014–2015
made clinicians aware that viral infections in adults are not that
innocent at all. Moreover, in the “Influenza season”, not only
Influenza circulated but also other viruses were cause of severe
disease. Correct identification of the pathogen is indispensable to
administer or withhold therapy. As a consequence, the request for
the real time PCR respiratory panel on samples from adult hospi-
talized patients increased.

In order to calculate the frequency of these pathogens in adult
critically ill patients, a retrospective study was performed for the
period September 2014 to May 2016 including patients transferred
to the coronary care unit (CCU) and the intensive care unit (ICU)
because of respiratory failure.

Respiratory panel results of samples, obtained in the window
from 3 days before to 5 days after transfer to the CCU and IC units,
were included. From the 126 samples, 44 samples were positive
(34.92%) with 41 samples (93.18%) positive for a viral pathogen and
3 samples (6.82%) positive for a bacterial pathogen (1 M. pneumo-
niae, 1 C. pneumoniae and 1 B. parapertussis). None of the samples
were positive for adenovirus or parainfluenzavirus.

As expected, Influenza A virus (n = 14) and Influenza B virus
(n = 8) were the most frequent and 1 patient had a co-infection of
both viruses. No other co-infection was found. Surprisingly, rhi-
novirus (n = 8) was found to be the third most frequent viral cause
of infection. hMPV and RSV are known to cause severe respiratory
problems in infants and RSV infections have also been observed in
the immunocompromised host. In our study, not only RSV (n = 5)
but also hMPV (n = 7) was found frequently and caused very severe
“Influenza-like” disease.

We can conclude that viral infections are a common cause of
respiratory problems in the intensive care unit and screening of
these patients might be an important clue in diagnosis and correct
treatment.

http://dx.doi.org/10.1016/j.jcv.2016.08.192
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Multidrug-resistant cytomegalovirus infection
in a pediatric stem cell transplantation patient
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Background: Cytomegalovirus (CMV), a member of the Her-
pesviridae family, is characterized by a lifelong latency in the host.
Clinical presentations of CMV infection are minimal in immuno-
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competent hosts but can lead to life-threatening conditions in
immunosuppressed patients.

We report a case of a fatal CMV infection in a 4-month old patient
with primary immunodeficiency and consecutive hematopoietic
stem cell transplantation.

Case report: A 4-month old girl was referred for fever, failure
to thrive and bloody diarrhea. Since she was a child of consan-
guineous parents, severe immunodeficiency was presumed. CMV
was detected in the blood (day −82) with a viral load of 3.77
10E6 copies/mL (in-house real-time PCR) and treatment with gan-
ciclovir was started. As the CMV viral load still increased, therapy
was switched to foscarnet (day −33) and patient received CMV-
specific immunoglobulins. Antiviral resistance testing (genotyping
the UL97 protein kinase, responsible for ganciclovir phosphoryla-
tion, and the UL 54 DNA polymerase) in a blood sample on day −19
revealed the presence of a mixed population of M460V-mutant and
wild-type virus in the UL97 protein kinase, known to confer resis-
tance to ganciclovir with susceptibility to foscarnet and cidofovir.
Despite treatment, patient deteriorated further and developed CMV
encephalitis with positivity of CMV PCR on cerebrospinal fluid (day
−14), which showed a similar resistance profile as previously ana-
lyzed blood samples and nasopharyngeal fluid (NPA) samples.

An allogeneic stem cell transplantation from a haploidentical
donor was performed, with both donor and acceptor being CMV IgG
positive (day 0). Because of progression of neurologic encephalitic
disturbances suggestive of central CMV infection, cidofovir was
added empirically to the foscarnet antiviral treatment. Antiviral
resistance testing of a blood sample on day +1 showed, in addi-
tion to a mixed population of M460V-mutant and wild-type virus
at the UL97 protein kinase, also the presence of a mixed popula-
tion of 981–982 deletion mutant and wild-type virus in the UL 54
DNA polymerase. This is known to confer resistance to ganciclovir,
foscarnet and cidofovir. On day +19, only the mixed population of
DNA polymerase mutant virus bearing the 981–982 deletion was
present in blood. Three days later, the mutant virus totally replaced
the wild-type in multiple blood, urine and NPA samples, indicating
a generalized multidrug-resistance CMV infection. On day +23, cid-
ofovir was stopped due to severe cytopenia and further increase of
viral load. Since respiratory and liver function deteriorated further
and the patient developed an uncontrollable sepsis, palliative care
was initiated and the patient deceased on day +36.

Conclusions: An immunosuppressed pediatric patient devel-
oped a multidrug-resistant CMV disease to currently approved
anti-CMV drugs. This case report highlights the importance of rapid
drug-resistance monitoring and indicates the urgent need for the
development of new anti-CMV drugs.

http://dx.doi.org/10.1016/j.jcv.2016.08.193
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Changing time line of CMV infection in
seropositive live donor Liver Transplant
recipients: A prospective study from a tertiary
care liver center
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Background: To study the incidence and timeline of CMV infec-
tions in seropositive live donor liver transplant (LTx) recipients and
correlate the risk of infection with pre-transplant CMV immunity.

Methods: A total of 155 consecutive LTx recipients from our
Institute, a tertiary care Liver Institute in Delhi, North India
were included from March 2010 to April 2012. Patients were not
on anti-CMV prophylaxis. Nine cases died during the follow-up,
and thus the final analysis included 146 patients. Pre-transplant
donor (D) and recipient (R) CMV IgG titers were estimated by
Chemiluminescence based immunoassay (Architect, Abbott). Post
transplant, follow up was done weekly for 1 month, and then
monthly up to one year. Median time of follow up was 299 (±126.7)
days. CMV DNA was quantitated in plasma samples using the
LightCycler® 480 II Real-Time PCR System (Roche Life Science, US).
CMV infection and disease were defined according to the standard
criteria. CMV DNA positivity in blood (DNAemia) was considered
as the evidence of CMV infection.

Results: Out of 146, 114 (78%) were males, 132 were adults and
14 were pediatric recipients. Pre-Tx 142 (97.3%) were D+R+ and
4(2.7%) were D−R+. Post-Tx CMV infection was seen in 54 (36.9%)
recipients. CMV disease was seen in 14 (9.5%) cases. Median CMV
viral load was 3.6 × 103 (IQR: 3.4 × 102–4.6 × 106) copies/ml. Signif-
icant viremia of ≥500 copies/ml was seen in 45 (29%) cases. CMV
infection was higher in pediatric patients 10 (71.4%) than adults
44 (33.3%) (p value = 0.004). Monthly incidence of CMV infection
post-Tx was: 32 (59.2%) in 1st, 13 (24%) in 2nd, 5 (9.2%) in 3rd, 2
(3.7%) in 4th, 1 (1.8%) each in 5th & 6th months. Rejection was seen
in 30 (19.5%) recipients and was higher when CMV infection was
also present 18 (32.7%) as compared to without CMV infection 12
(12%), p = 0.002. A total of 113 (77.4%) cases had pre-Tx IgG titers
of ≥250 AU/ml. Post-Tx CMV infection in titers <250 AU/mL and
≥250 AU/mL were 42.4% and 34.5%, respectively (p = 0.99). There
was no difference in the time of occurrence of CMV infection in
both the groups (<250 AU/mL vs ≥250 AU/mL).

Conclusions: Early CMV infections were seen mostly within 1st
month of post-transplant period in high seropositive population.
CMV infection does not correlate with pre-transplant CMV immu-
nity but may contribute in rejection of the transplanted organ.

http://dx.doi.org/10.1016/j.jcv.2016.08.194
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BK virus infections in renal transplant
recipients

N. Kasifoglu ∗, M. Aslan, A. Cifci, T. Us

Eskisehir Osmangazi University, Faculty of Medicine,
Department of Microbiology, Eskisehir, Turkey

The BK virus is a member of the polyomavirus family. Infec-
tions with BK virus are widespread with a seroprevalence of around
80% in the general population. Following an asymptomatic primary
infection, BK virus remains latent in healthy subjects. Reactivation
occurs in immunocompromised patients. BK virus is pathogenic
mainly among patients who have received a kidney transplant,
in whom the virus can cause specific tubulo-interstitial nephri-
tis and even result in graft failure among approximately 20–30%
of nephritic cases. The cornerstone of BK virus infection or BK
virus-associated nephropathy treatment is to decrease the immu-
nosuppressive regimen, which must then be offset with the risk
of rejection. BK Virus Nephropathy (BKVN) occurs in up to 10% of
renal transplant recipients (RRT) and can result in graft loss in up
to 50% of those affected.

In this study, we retrospectively analyzed the presence of BK
virus in plasma and urine samples of patients applied to the
Nephrology Clinic of our hospital between 2010–2015. BK virus
DNA was determined by real-time PCR using artus BK virus RG PCR
kit (Qiagen, Germany) on the Rotor-Gene system (Corbett Research,
Australia). The analytical sensitivity of the kit is 0.195 copies/�l
according to the user manual.

A total of 243 samples (urine and plasma) from 131 patients
(69 male, 62 female), ages ranging from 20 to 72 were enrolled.
BK virus DNA was detected in 56 (38.6%) urine samples and in
27 (13.1%) plasma samples. In 19 simultaneously sent urine and
plasma sample pairs of 13 patients, BK virus DNA was positive. The
minimum and maximum DNA levels of positive urine and plasma
samples were as 4–1.4 × 108 copies/ml and 6–5.3 × 104 copies/ml
respectively.

In conclusion quantitative viral load monitoring for BK virus
(BKV) in urine and plasma samples by real-time PCR is an important
tool in the management of polyomavirus associated nephropathy
in renal transplant patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.195
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The impact of viral respiratory infections in the
first year post-transplant period of pediatric
hematopoietic stem cell transplant (HSCT)
recipients
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Background: Infection caused by respiratory viruses (RV) is a
threat for hematopoietic stem cell transplant (HSCT) recipients.
RVs in HSCT patients with respiratory syndromes should be strictly
monitored in the pre-engraftment or early post-transplantation
period and in patients with acute or chronic GVHD. Due to the high
morbidity and mortality rates associated with RVs infections and
the lack of directed antiviral therapy for most of these infections,
prevention remains the mainstay for reducing their incidence and
controlling transmission in HCT recipients. This retrospective study
aimed to investigate the incidence and the duration of respiratory
episodes caused by viruses in pediatric HSCT recipients.

Material and methods: Patients who underwent allogeneic
or autologous HSCT at Pediatric Hematology–Oncology Unit, Fon-
dazione IRCCS Policlinico San Matteo, Pavia from January 2010 to
December 2014 were analyzed. Respiratory samples from patients
with respiratory syndromes were routinely tested using a panel
of RT-PCR and real-rime RT-PCR assays for 12 respiratory viruses
within the first year post-transplant.

Results: One hundred eighty-six HSCT recipients including 158
(84.9%) allogenic (80 MUD, 56 PMFD, 21 MFD, and 1 sibling) and 28
(15.1%) autologous transplants were evaluated. In 118/186 (63.4%)
patients at least one respiratory episode caused by viruses was
identified, while 68/186 (36.6%) patients were negative. Among
positive patients, 73/118 (61.9%) had a single viral respiratory
episode, while 45/118 (38.1%) had multiple episodes (29 with 2
episodes, 8 with 3, 8 with 4 and 1 with 6). In patients with mul-
tiple viral episodes, the first episode was observed significantly
earlier (median 17.5 days; range 1–349 days) than patients expe-
riencing a single viral episode (median 62 days; range 1–358 days;
p = 0.01). A total of 192 viral episodes, including 174 (90.6%) sin-
gle infections and 18 (9.4%) co-infections were observed. Among
episodes sustained by a single virus, HRVs were the most preva-
lent viruses with 54.0% followed by respiratory syncytial virus
(13.2%), human coronaviruses (9.2%), human parainfluenza viruses
(8.0%), influenza A (6.3%), adenovirus (6.3%), and influenza B (2.9%).
Twenty-seven episodes (14.0% of total) of prolonged infections
defined as viral shedding ≥30 days were observed. The median
duration of viral shedding was 64 days (range 30–159 days). In
18/27 (66.6%) patients, the onset of infection occurred during the
induction and before transplant engraftment (<30 days from TX).
In these patients, the duration of viral episodes was higher than
those observed in the remaining 9 patients, in which the onset
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of infections occurred after the engraftment (>30 days from TX)
(p = 0.02).

Conclusions: Among pediatric HSCT recipients, viral respiratory
infections in the post-transplant period are frequent and some-
times prolonged. Preventive measures must be tightened in this
population in order to reduce the derived morbidity and mortality.

http://dx.doi.org/10.1016/j.jcv.2016.08.196
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Normalizing ELISPOT to quantify human
cytomegalovirus (HCMV) and Epstein Barr-virus
(EBV) specific T-cell response in kidney
transplant recipients
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Background: Herpes virus infection or reactivation are major
complications in solid organ transplant recipients. Virus-specific
T-cell response is crucial to control infection.

Methods: HCMV and EBV specific CD4+ and CD8+ T-cell
response were investigated in 29 kidney transplant recipients by
a novel approach of enzyme-linked immunospot assay (ELISPOT).
Overlapping 15-mer peptide pools of HCMV proteins immediate
early IE-1, IE-2 and phosphoprotein pp65, and of EBV lytic (BZLF1
and BMRF1) and latent (EBNA1, EBNA3a, EBNA3b, EBNA3c, LMP1
and LMP2) proteins were used for stimulation of both CD4+ and
CD8+ HCMV-specific and EBV specific T-cells, respectively. Virolo-
gical and immunological monitoring were performed for one year
of follow-up.

Results: As for HCMV infection, 13/19 (68.4%) HCMV seropos-
itive recipients showed levels of HCMV replication <100,000
DNA copies/ml blood and did not required anti-viral treatment,
while 6/19 (31.6%) HCMV-seropositive patients were treated since
showing ≥100,000 HCMV DNA copies/ml blood. Patients with
spontaneous control of infection showed, at 120 days after trans-
plant, levels of HCMV specific CD4+ T-cells significantly higher
with respect to patients who needed treatment. HCMV specific
T-cell response to single HCMV proteins (pp-65, IE-1, IE-2) was
examined: pretransplant number of both CD4+ and CD8+ specific
T cells directed against IE-1 showed significantly higher level in
patients controlling infection and their level remained significantly
higher until 120 days. No difference was shown for pp-65 and
IE-2 between the two groups of patients. In addition, 5 HCMV-
seronegative recipients receiving organ from HCMV seropositive
donor (D+/R−), were examined: 4/5 developed a primary infec-
tion within one month from transplantation and required antiviral
treatment. HCMV-specific CD4+ T-cells remained significant lower
with respect to patients able to control infection until 120 days after
transplantation.

As for EBV infection, 3/29 (10.3%) EBV-seropositive patients
reaching levels of EBV ≥10,000 DNA copies/ml blood did not
showed EBV-specific T-cell response for the entire period consid-
ered. However, EBV-specific T-cell response was detected in only
8/20 (40%) patients examined at 1 year follow-up, regardless of the
presence of EBV DNA in blood.

Conclusions: Normalizing ELISPOT may be a simple and useful
tool to perform immunological monitoring in solid organ transplant
recipients and to detect herpes virus specific response. However,
while the importance of HCMV-specific T-cell response to control
HCMV infection is evident, further studies are required to better
define the role of EBV-specific T-cell response.

http://dx.doi.org/10.1016/j.jcv.2016.08.197
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BK polyomavirus-seroreactivity increases with
virus replication
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Background: BK polyomavirus (BKPyV) infection causes
nephropathy in 1–10% of kidney transplant recipients. This
condition results in graft-loss in up to 50% of cases unless immuno-
suppression is lowered. Specific antiviral treatment is not available.
In immunocompetent individuals, BKPyV resides latently in kidney
tubular epithelium after primary infection during childhood.

In order to predict which recipients will develop BKPyV
nephropathy, we recently analyzed a cohort of kidney donor-
recipient pairs prior to transplantation for several immunological
and virological parameters. That study showed a strong correla-
tion between the strength of BKPyV-seroreactivity measured in the
donor and BKPyV infection and nephropathy in the recipient [1].
We hypothesized that BKPyV-seroreactivity of the donors mirrors
the load of infectious virus in the transplanted kidney. To further
investigate the relation between BKPyV-seroreactivity and BKPyV-
replication, we analyzed the dynamics of BKPyV-seroreactivity in
individuals that did or did not experienced a detectable BKPyV
infection.

Methods: A group of 101 kidney transplant recipients
was analyzed for BKPyV-seroreactivity (VP1-antigen; Luminex
immunoassay) and for BKPyV viremia (viral load measured by
q-PCR). Serum and blood plasma samples were obtained before
transplantation and at 3-month intervals until 18 months after. As
controls 87 healthy blood donors were analyzed with a 12-month
interval. Descriptive statistics and mixed model analysis was used
to analyze the association between measured peak BKPyV-loads
and BKPyV-IgG seroreactivity.

Results: At baseline the overall BKPyV-seropositivity was high
in both transplant recipients (92%) and blood donors (99%). The
mean baseline BKPyV-IgG level in both groups was comparable.
In 85% of the kidney recipients, BKPyV viremia was detected at
some point during follow-up, with peak viral loads ranging from 10
to 579700 copies/ml, while no viremia was detected in the blood
donors. After a year, in the healthy blood donors, the mean level
of seroreactivity remained the same (p = 0.929). This was also the
case among kidney recipients without BKPyV viremia (p = 0.981).
Among kidney recipients that did develop viremia, however, a sta-
tistically significant increase in BKPyV-seroreactivity was observed
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(p < 0.001). Stratified analysis showed that the increase in BKPyV-
seroreactivity was correlated with the height of the peak viral load
measured after transplantation.

Conclusion: In kidney recipients that experience active BKPyV
infection, BKPyV-seroreactivity is correlated with BKPyV viremia
and dependent of the peak viral load. Based on our previous findings
showing that donor BKPyV-seroreactivity predicts BKPyV infec-
tion in recipients [1], we believe our current findings provide a
template to understand BKPyV infection in general, where BKPyV-
seroreactivity in an individual reflects primary BKPyV replication
in the past and the level of latent virus in the kidneys. In that way
BKPyV-seroreactivity in kidney donors can predict the amount of
latent, potentially infectious virus in the kidney allograft.

Reference

[1] Wunderink, et al., Am. J. Transplant. (2016).
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Frequent HHV6 DNA positivity in children with
severe burn injury
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Background: Burn injury harms human immunity at multi-
ple levels including decrease of cell mediated immunity and the
cytokine storm. Such conditions are well known trigger of her-
pesvirus reactivation. Aim of our study is to elucidate the frequency
and possible impact of herpesvirus reactivation in children with
severe burn injury.

Methods: Enrollment criteria: age under 10, severe burn injury
(grade II, >5% BSA), fever (day 3 after onset) and low inflammatory
parameters (CRP, PCT, normal WBC).

Enrolled children were tested for HSV, VZV, EBV, CMV and HHV6
DNA in blood by multiplex PCR (Seeplex Meningitis – V1, Seegene)
and real-time PCR (CMV HHV6,7,8 R-gene, Biomerieux). Tests for
anti HHV6 antibodies and avidity were performed by IIF and EIA
(IgM – Anti HHV6 IIFT IgM, Euroimmun, IF-VIDITEST anti-HHV-6
IgG, Vidia and IgG ELISA-VIDITEST anti-HHV-6 IgG, Vidia).

Results: Up to date we have enrolled 17 children. The mean
age of affected children was 2 (median 2, range from 1 to 7 years).
The most frequently detected virus was HHV6 (10/17), among these
twice in combination with CMV and EBV, once in combination with
EBV. All of them were HHV6 type B with viral load ranging from 91
to 2410 copies per ml of whole blood (median 323 cp/ml). Only one
HHV6 DNA positive child was negative for HHV6 IgG and IgM anti-
bodies (ELISA and IIF). Two children with HHV6 DNA were positive
for anti HHV6 IgM antibodies. The remaining 7 were IgM negative.
All patients positive for HHV6 IgG by EIA had high-avid antibod-
ies. History of exanthema subitum was known only in one child.
No rashes or cytopenias were observed during the hospitalization
period.

Conclusion: We have not observed any typical clinical signs
previously described for active HHV6 infection in immunocompro-
mised patients in our group. Our patients are of age close to time
of HHV6 primary infection. The presence of HHV6 DNA in blood
is probably a residue of HHV6 integration to the blood progenitor
cells during the primary infection, although none of the children
had recent primary infection due to the presence of high-avid anti-
bodies.

http://dx.doi.org/10.1016/j.jcv.2016.08.199
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BK polyomavirus infection activates the type I
interferon response in human fibroblasts,
depending on the cGAS-STING pathway
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BK polyomavirus (BKPyV) associated nephropathy is one of the
major causes of renal allograft dysfunction. Immunosuppressive
therapy favors viral reactivation and nephropathy can develop due
to local inflammation and insufficiency of the antiviral immune
response. Recent studies have focused on the BKPyV-specific T cell
responses, however how BKPyV is detected and whether it induces
an innate immune response remain mostly unknown.

Our aim was to investigate innate responses to BKPyV infection
in permissive cells and identify intracellular sensors involved in the
recognition of the virus.

Human foreskin fibroblastes (HFF) and human renal proxi-
mal epithelial cells (hRPTECs) were infected with BKPyV (Gardner
strain), and Chikungunya or IFNa as positive controls. IFNb, MxA,
IL1b and IL18 gene expression were measured by RT-qPCR, nor-
malized to GAPDH, and results expressed as fold induction over
mock-infected cells. At the protein level, MxA expression was mea-
sured using flow cytometry and IFN type I levels were measured
using a bioassay (HL116 cells) in the supernatant of infected and
control cells. We show that BKPyV infection activates MxA expres-
sion and type I IFN in HFF, but not in hRPTECs.

To identify intracellular receptors involved in the sensing of
BKPyV during infection of HFF, we transfected cells with different
siRNA targeting molecules known to be involved in the recogni-
tion of viral nucleic acids (IFI16, cGAS, DNA PK, STING, IRF3). Total
RNA was harvested at 3 and 6 dpi. Silencing was assessed by RT-
qPCR, normalized to GAPDH and plotted as fold induction over the
siSCR condition. We observed a significant inhibition of MxA and
IFN type I induction after six days post infection when cGAS, STING
and IRF3 were silenced, suggesting the involvement of this sensing
pathway in the recognition of BKPyV during viral multiplication in
permissive cells.

Moreover, BKPyV DNA replication was measured using in house
quantitative PCR with and without IFN�. DNA viral loads after three
and six days post infection were significantly lower in cells culti-
vated with IFN �, compared to untreated cells, showing that IFN�
restricts BKPyV replication in HFF and HRPTECs.

Altogether, our results show that BKPyV is restricted by IFN type
I. BKPyV infection in hRPTECs does not activate strongly the type
I interferon response, when this response is significant in HFF. In
HFF, this activation depends on the cGAS-STING-IRF3 pathway.

http://dx.doi.org/10.1016/j.jcv.2016.08.200
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Introduction: Human Cytomegalovirus (CMV)-associated com-
plications are often associated with high morbidity and mortality
in patients submitted to allogeneic hematopoietic stem cell
transplant (allo-HSCT) despite the improvement in the clinical
management of CMV infection either by viral monitoring or antivi-
ral prophylaxis. The reconstitution of antiviral cellular immunity
after allo-HSCT is crucial for the prevention of viral reactiva-
tions/infections and associated complications. In fact, antiviral
cell-mediated immunity specific to CMV is considered crucial for
the control of CMV replication, and therefore, monitoring the inter-
feron � (IFN-�) produced by CMV-specific T-cells may be useful as
a prognostic marker of CMV infection.

Aim: The aim of this study was to evaluate the levels of CMV-
specific IFN-� produced by CD4+ and CD8+ T-cells in patients
submitted to allo-HSCT and evaluate its utility in clinical manage-
ment of CMV.

Material and methods: We have selected five consecutive allo-
HSCT recipients considered of high risk for CMV infection. All
patients received stem cells from a HLA mismatched/unrelated
and CMV IgG seropositive positive donor; 4 patients were CMV-
seropositive (R+) and 1 CMV-seronegative (R−). All patients were
monitored for CMV infection using pp65 antigenemia or quantita-
tive real-time PCR. The monitoring of IFN-� levels produced by CMV
specific T-cells were evaluated weekly from day 60 post-transplant
in 3 consecutive evaluations using QuantiFERON-CMV® assay.

Results: The QuantiFERON-CMV assay revealed that 3 patients
had cellular immunity to CMV and 2 had no detectable immune
response (IFN-� levels <0.2 cut-off). During the follow-up period
two patients had CMV reactivation/viremia on the first 7 days of
follow-up (both D+/R+): one showed low levels (<1.0) and the
other was non-reactive for (<0.2) of CMV-specific IFN-�. Of the 3
patients who had no CMV reactivation, 1 was non-reactive and
2 presented high levels of CMV-specific IFN-�. Our preliminary
results showed that conditioning regimens might influence the
CMV-specific immune response: the 2 patients that underwent
reduced intensity regimen (RIC) were able to mount CMV-specific
immune response; while of the 3 patients submitted to myeloabla-
tive regimen (MA), 2 were non-reactive and 1 showed low levels of
CMV-specific IFN-� becoming non-reactive at the 3rd evaluation.

Conclusion: These are a preliminary results from a prospec-
tive study involving allo-HSCT patients from Portugal. The results
revealed that patients with high levels of cellular immune response
to CMV seems to have a lower risk of developing CMV reactivation
than those who do not have a detectable immune response or
with low levels of CMV-specific IFN-�. Our preliminary results also
showed that QuantiFERON-CMV test could be an important tool
in CMV monitoring after allo-HSCT. However a clinical cut-off for

QuantiFERON-CMV should be investigated to distinguish patients
with high or low risk for CMV-associated complications.

http://dx.doi.org/10.1016/j.jcv.2016.08.201
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Objectives: Chromosomal integration of HHV-6 is an interest-
ing biological phenomenon of distinct impact of Ci-HHV-6 carriers.
According to the published knowledge, Ci-HHV-6 genome is at least
partly transcribed with a pro-inflammatory impact documented
recently by increased risk of cardiac angina pectoris. The observed
frequency of Ci-HHV-6 in the population of the Czech Republic is
about 1%. Therefore we wanted to find out the frequency of Ci-
HHV-6 among the allogeneic haematopoietic stem cell transplant
(alloHSCT) recipients and its possible impact on the CMV infection.

Methods: Between January 2003 and June 2015, we tested for
presence of HHV-6 7857 samples from more than 37,000 whole
blood samples send for viral surveillance from 326 children and
652 adults after allogeneic HSCT. At least one sample was tested
pre- and one after HSCT after stem cell engraftment and recovery
of haematopoiesis was obtained in 839 donor/recipient combina-
tions and so we tested presence of HHV-6 both recipient and donor
haematopoiesis. DNA extraction was performed using Qiagen Blood
Mini Kits according to the manufacturer’s instructions and testing
was performed subsequently using RQ-PCR technology for HHV-6,
same as for CMV and EBV in the samples. In the recipients, Ci-
HHV-6 was confirmed by detection in the nails. Additional samples
from the patients, such as tissue, nails and other biological samples
(BALs, urine, CSF, etc.), were extracted by appropriate DNA extrac-
tion kits and tested in the same way. Viral quantity in the sample
was normalised to 100,000 human genome equivalents assessed
by quantification of human albumin gene.

Results: HHV-6 DNA was detected in 979 (11.5%) samples from
94 children (28.8%) and 100 adult (15.3%) patients after the HSCT
in 46 children and 25 adults before HSCT. From these, Ci-HHV-6
was confirmed in 4 patients (in recipient) and 7 donors (2 more
are suspected) as in engrafted post-transplant blood cells by long
lasting high HHV-6 positivity and viral/human DNA ratio about 1:1.
In 7 patients with Ci-HHV-6, we detected HHV-6A; in the rest HHV-
6B was detected. Two patients carrying Ci-HHV-6 before alloHSCT
and 4 transplanted from Ci-HHV-6 positive donor died from post-
transplant complications having tissue samples tested as well.

In one patient, multiple viral infections were observed including
EBV-LPD from donor Ci-HHV-6 positive cells. Patient subsequently
deceased without any GvHD due to relapse of the primary
leukaemia.

In total, CMV was detected in 644 patients (65.8%) from the
cohort and virostatic treatment was started in 350 (35.8%) of them.
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CMV resistance was detected in 20 patients (in 1, A594V was
detected before the HSCT). In two Ci-HHV-6 patients, ganciclovir
resistance (A594V and L595S) developed quickly after 39 and 53
days of treatment (126 and 186 days after HSCT) and so Ci-HHV-
6 positive recipient seems to be at higher risk of CMV resistance
development (p < .05).

Conclusions: As in our previous studies, we confirmed higher
frequency of Ci-HHV-6A in our cohort documenting presence and
quantity of HHV-6 DNA in the different biological materials and
tissues. Comparing to related CMV, HHV-6 was detected less fre-
quently. Impact of Ci-HHV-6 carriers on CMV infection seems to be
in Ci-HHV-6 positive recipient only among our patients.

Supported by grant of Internal Grant Agency of Ministry of
Health of Czech Republic NT/13691-4 and by the project for con-
ceptual development of research organization 00064203.
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Cytomegalovirus (CMV)-related disease is one of the most
frequent infectious complications after kidney transplantation
worldwide. Despite new therapeutic options, symptomatic CMV
infection still has a high mortality rate. In countries that CMV infec-
tion is common and more than 90% of general population is CMV
serology positive, PP65 antigenemia could be a good indicator of
recent CMV infection. In this study, the cytomegalovirus (CMV)
pp65 antigenemia assay was compared with detection of CMV IgG
in 50 kidney transplant patients. Antigenemia occurred only in
5 patients (10%) a median of 30 days (range, 14–74) after trans-
plant while all 50 kidney transplant recipients showed high level
of CMV IgG. one of 5 patients who presented with positive anti-
genemia developed fatal CMV pneumonia 10 days later. Thus, CMV
pp65 antigenemia may be useful in guiding antiviral treatment in
seropositive kidney transplant recipients.

http://dx.doi.org/10.1016/j.jcv.2016.08.203
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Replication of porcine cytomegalovirus in
mesenchymal stem cells derived from
miniature pig bone marrow and lung

I.O. Ouh, J. Lee, J.E. Yu, H. Kang, I.S. Cho, S.H. Cha ∗

Viral Disease Division, Animal and Plant Quarantine
Agency, Gimcheon 39660, Republic of Korea

Introduction: Porcine cytomegalovirus (PCMV) belongs to the
genus cytomegalovirus, subfamily Betaherpesvirinae, family Her-
pesviridae, and is an icosahedral virus with a double-stranded
linear DNA genome. The virus particle diameter is 150–200 nm.
PCMV is distributed globally, with reported cases in Germany,

Japan, Britain and the Unite States. Serologic survey on this virus has
been reported in 76.3% of pigs but virological survey of PCMV distri-
bution has been reported in a few papers in Korea. Cytomegalovirus
have as a common feature the capacity for long-term virus per-
sistence after primary infection, resulting in latency. PCMV grows
slowly in cell cultures, and produces intranuclear inclusions in giant
cells. In this study, mesenchymal stem cells (MSCs) isolated from
miniature pig lung and bone marrow were infected with porcine
cytomegalovirus (PCMV).

Materials and methods: Korea PCMV 47-3 strain was isolated
from peripheral blood mononuclear cells (PBMCs) of a 8-weeks-old
pig without obvious clinical symptoms. Miniature bone marrow
derived mesenchymal stem cells (mp-BMSCs) and miniature pig
lung derived mesenchymal stem cells (mp-LMSCs) were infected
with Korea PCMV strain 47-3, porcine cytomegalovirus (ATCC VR-
1499) and then 16 days’ cultured. This culture supernatants sam-
ples were screened by PCR amplification of DNA polymerase region.
Genomic DNA was extracted using DNeasy minikit (QIAGEN, USA).
The primer sets (sense: 5′-CCTATGTTGGCACTGATACTTGAC-3′,
anti-sense: 5′-CCCTGAAAATCACCGTCTGAGAGA-3′) were initially
used to amplify PCMV gene. Finally PCMV DNA was identified
by nested PCR (sense: 5′-ACGTGCAATGCGTTTTACGGCTTC-3′, anti-
sense: 5′-ACTTCTCTGACACGTATTCTCTAG-3′).

Results: Cytopathic changes of mp-BMSCs and mp-LMSCs were
observed 16 days post infection. Cultures with CPE were further
analyzed for the presence of PCMV DNA by PCR. Different of mes-
enchymal stem cell was effective mp-LMSCs better than mp-BMSCs
in PCMV replication.

Conclusions: In this study, MSCs isolated from miniature pig
lung and bone marrow were infected with PCMV. PCMV isolation
was effective mp-LMSCs better than mp-BMSCs in PCMV replica-
tion. We also provided evidence that these cells are susceptible to
PCMV infection. Pigs are similar to human in anatomy, physiol-
ogy and immunological responses, and thus may serve as a useful
large animal preclinical model to study potential cellular therapy
for human diseases. Therefore, mp-LMSCs and mp-BMSCs should
be tested for PCMV before transplantation to prevent virus trans-
mission to recipients [1,2].
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Monitoring of BK and JC polyomavirus viruria
and viremia in hematopoietic stem cell
transplant (HSCT) and renal transplant (RT)
recipients
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Background and objectives: Polyomaviruses are small, nonen-
veloped DNA viruses, which are widespread in nature. In
immunocompetent hosts, after primary infection the viruses
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remain in a latent form in the urogenital epithelial cells. Although
the association of JC virus (JCV) to viral nephropathy (PVAN) is
unclear, the role of BK virus (BKV) is well documented. In RT recip-
ients, reactivation of BKV is an important cause of kidney allograft
loss and the clinical manifestations range from asymptomatic repli-
cation in the urinary tract to complications such as ureteric stenosis,
transient impairment of renal function, PVAN and irreversible graft
failure. The classical sequence of disease is usually viruria, viremia
and then nephropathy but kidney transplantation guidelines rec-
ommend BKV testing of plasma, not urine, as the most effective
screening approach. In HSCT recipients, hemorrhagic cystitis (HC) is
the most common complication experienced by recipients infected
with BKV. Nevertheless, up to 80% of HSCT recipients are noted to
have BKV viruria but only 10 to 25% of all patients develop clinically
significant HC. The aim of this study was to assess the incidence of
BKV and JCV infections and the diagnostic sequence influence on
HSCT and RT recipients.

Methods: A long-term prospective study was conducted among
patients who received a HSCT or a RT in our institution, with posi-
tive urine sample for polyomavirus and with a blood sample taken
at the time of the urine sample, received in our laboratory between
November 2013 and September 2015. qPCR was used to detect
BKV and JCV DNA automatically extracted, with LightMix® Kit
on the Roche Diagnostics LightCycler® 2.0 Instrument. PVAN was
diagnosed by renal biopsy and demonstration with the immuno-
histochemical staining SV40T antigen.

Results: 43 patients were enrolled in the study, 27 male (62.8%),
mean age 50 years old (range 11–69); 15 RT and 28 HSCT. A
total of 147 samples (74 urine, 73 whole blood) were studied. The
median number of samples was 1.7 urine (1–6) and 1.5 blood (1–6)
per patient and the median time since transplantation to poly-
omavirus detection was 210.45 days (12–947). BKV or JCV viruria
was detected in: 6 (40%) and 8 (53.4%) patients respectively after
RT (1 patient presented both BKV and JCV, 6.7%); 17 (60.7%) and
10 (35.7%) patients after HSCT (4 patients, BKV and JCV, 14.3%).
Positive viremia was found in 3 patients (7%), 2 RT (1 BKV and 1
JCV) and 1 HSCT (BKV). Among RT patients, PVAN was diagnosed
in 2 patients, 1 BKV (viruria 95487 copies/ml, viremia nega-
tive) and 1 JCV (viruria >106 copies/ml, viremia 76900 copies/ml),
both without any other coinfection. 10 hematologic patients pre-
sented HC, 6 (>106 copies/ml) BKV viruria, 2 (>106 copies/ml) JCV
viruria, 1 (20000 copies/ml BKV and 37154 JCV viruria) and 1
(350000 copies/ml) BKV viremia and adenovirus viruria. 1 patient
with HC presented BKV viremia (9268 copies/ml).

Conclusions: Although a small number of PVAN were detected,
the presence of renal failure together with polyomavirus viruria
should be an indication of renal biopsy in order to rule out PVAN,
due to the absence of viremia in some cases. We also detected one
case of JCV PVAN, which should be taken into account. Regarding
the HC, viremia is not an essential factor.

http://dx.doi.org/10.1016/j.jcv.2016.08.205

Abstract no: 77
Presentation at ESCV 2016: Poster 166

Torque teno virus (TTV) in immunosuppressed
host: Performances studies of TTV R-Gene® kit
and donors and recipients kidney samples
genotyping
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Background: TTV are highly prevalent in the general popula-
tion and infections are characterized by lifelong viremia. These
viruses are so far not associated with clinical disease, but associ-
ation of viral load variation and immunosuppression has recently
been reported. Though, clarifying the role of TTV as a surrogate
marker and evaluating the interest of viral load follow up to monitor
patient immunity requires standardized PCR systems that accu-
rately detect, and quantify, all the human genotypes.

We thus developed the TTV R-gene® kit (ARGENE® range,
bioMérieux, France, available soon) for the detection and quantifi-
cation of TTV in whole blood and studied its performances as an
immunomodulation marker. TTV is also a virus with a high genetic
variability, and the TTV population of genotypes, their transmission
and their evolution in our patients may reflect the clinical condition
of immunosuppressed patients.

Methods: Analytical studies were performed on whole blood
dilutions of quantified TTV samples. The samples were extracted
by NucliSENS® easyMAG® (bioMerieux) and amplified by TTV R-
gene® kit with 10 �L of eluate and 15 �L of premix ready-to-use.

911 samples (from 42 kidney transplant recipients follow-up),
32 samples from donors were analyzed with the TTV R-gene®. 66
samples of kidneys donors and recipients (paired) were prepro-
cessed and extracted before RCA amplification and purification. The
libraries were prepared with Ion express library kit and sequenced
by Ion Proton high throughput sequencing technology (ion Torrent,
Life technologies).

Results:
LoD: The limit of detection in whole blood determined by Probit

analysis is 148 cp/mL of sample on whole blood.
Linearity: Linearity of the quantification results is demonstrated

over the range 2.1 × 10E + 3 to 4.1 × 10E + 10 cp/mL.
Specificity: All TTV genotypes were correctly detected and quan-

tified in whole blood samples with TTV R-gene®. The following
viruses were not detected with TTV R-gene® kit: animal TTV, CMV,
EBV, BK, Adenovirus, HSV1/2, VZV, HHV6/7/8 and B19.

Precision: The coefficient of total variability ranged between 2.6%
(upper limit) and 11.4% (lower limit).
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TTV viral load follow up: TTV was detected from 75% of donors
samples. Viral load ranged from 1.54 log to 5.59 in donors. In graft
recipients, the overall prevalence of TTV in blood was 95.2%. All TTV
positive patients raised their TTV load from an average of 5.34 log
to 8.89 in the first 75 days post transplantation.

Donors and recipient sample sequencing: the preliminary analy-
sis of the first sequencing chip (18 samples) showed the presence
of many TTV genotypes. On average, there are 2.1 million of
reads/sample.

Final sequencing results of all samples (genotypes and preva-
lence) will be presented with the goal to study the link between
detected TTV genotypes and others viruses. Biological and clinical
data will be correlated.

Conclusion: The high quality of the TTV R-gene® kit in terms
of analytical sensitivity, specificity, linearity and precision was
demonstrated. Due to a harmonized protocol and format, this kit
can be used in the same workflow that other R-gene® kits for trans-
planted patient monitoring potentially adding a tool to monitor the
patients immune status. The analysis of TTV genotypes present in
kidneys of donors and recipients by sequencing adds useful infor-
mation to increase our knowledge about the correlation of TTV viral
loads and immune status of immunosuppressed patients in order
to improve individual treatment.

http://dx.doi.org/10.1016/j.jcv.2016.08.206
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Rapid adenovirus typing method for species
identification
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Adenoviruses are characterized by a large variability, reflected
by their classification in species A to G. Certain species, e.g. A and
C, could be associated with increased clinical severity, especially
in immunocompromised hosts. Hexon sequencing represents the
most common method for Adenovirus typing. However, Adenovi-
rus capsid protein VI is characterized by significant interspecies
nucleotidic and gene size variability, which is conserved within a
given species and thus enables species differentiation.

Our group therefore designed a “pVI rapid typing method” to
obtain rapid and easy species assignment for Adenoviruses, thanks
to combined fusion temperature (Tm) and amplicon size analysis.
The method was established using plasmids encoding cloned pro-
tein VI genes from different Adenovirus species. In a second step,
the Typadeno study was started to compare the “pVI rapid method”
results to hexon Sanger sequencing results in 140 Adenovirus-
positive clinical samples.

In a subsample of 55 samples with results for both tests,
species A and C could be identified with a 100% positive predic-
tive value (95% confidence interval of respectively [39.76–100.00%]
and [83.89–100.00%]), thus confirming the potential value of this
simple typing method.

Our study is the first giving promising results for this new tech-
nique which would need to be confirmed in a larger assessment.

http://dx.doi.org/10.1016/j.jcv.2016.08.207
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Genotyping and full genome sequencing of
varicella–zoster viruses isolated from Korean
patients
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Varicella–zoster virus (VZV) is a causative agent for chickenpox
in primary infection and shingles after reactivation from latency.
Live attenuated vaccines have been developed based on Japanese
Oka strain and Korean MAV/06 strain. A number of complete or
near complete genomic DNA sequences have been determined for
genetic analyses. Recently, 3 clinical strains were isolated from
Korean patients and their genome sequences were completed
by high through-put sequencing technology. In this study it was
attempted to analyze the single nucleotide polymorphism (SNP) of
the VZV strains in order to understand the characteristics of Korean
clinical isolates. Phylogenetic analyses with 42 non-vaccine and
independent VZV strains including the 3 Korean strains YC01, YC02
and YC03 placed the 3 Korean strains to the clade 2 together with
pOka and LAX1. Comprehensive SNP analyses identified 87 sites
specific for each of the 5 VZV clades. Clade 2 could be further divided
into 2 subclades: subclade 2a including pOka, LAX1 and YC01, and
subclade 2b including YC02 and YC03. Subclade 2a and 2b differed
at 6 SNP sites. The subclade 2b strains YC02 and YC03 also shared
similar bootscanning pattern distinct from the bootscanning pat-
tern of the subclade 2a strains. The subclade 2 strains appeared to
descend earlier than the subclade 2 strains from the most recent
common ancestor of the clade 2.

http://dx.doi.org/10.1016/j.jcv.2016.08.208
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The distribution of enteroviruses isolated in
virology laboratory, Singapore General Hospital,
2008–2015

M.X.H. Tan ∗, K.Y. Puong, K.P. Chan

Department of Pathology, Singapore General
Hospital, Singapore

Introduction: A study on the distribution of enteroviruses
was conducted to get a better understanding of the epidemiol-
ogy of enteroviruses in Singapore. The data were from 2008–2015,
when Singapore experienced several hand, foot and mouth dis-
ease (HFMD) epidemics caused by various viruses predominating
in different years.
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Method: Laboratory data for patient samples sent for
enterovirus culture from 2008–2015, stored on the laboratory
information system (LIS), were retrieved and analysed. Laboratory
data comprised the test result, age, and gender of the patients.

Results: Out of 1890 samples comprising stool, rectal swabs,
throat swabs, oral ulcer swabs, autopsied heart and intestinal tis-
sues, 173 enterovirus isolates were obtained. There were 21 (28.8%)
isolates from patients aged <2 months, 101 (58.4%) isolates from
patients aged 2 months to <3 years, 31 (17.9%) isolates from patients
aged 3 to <7 years, 15 (8.7%) isolates from patients aged 7 to <15
years, and 5 (2.9%) isolates from patients 15 years and older. A male
predominance (65.9% male, 34.1% female) was observed. There
were 22 enterovirus serotypes identified. Majority (74%) of the iso-
lates were members of the species human enterovirus A, which
include the serotypes EV-71 (55, 33%), CV-A6 (31, 19%), CV-A10 (17,
10%), and CV-A16 (13, 8%), which are associated with HFMD. The
remaining (26%) were members of the species human enterovirus
B, which include E19 (9, 5%) and CV-B5 (8, 5%).

Out of 1269 cerebrospinal fluid (CSF) and autopsied brain tis-
sue examined, 16 enterovirus isolates were obtained from patients
aged 11 days to 40 years. There were 12 (75%) isolates from patients
aged <3 months. No gender predominance (50% male, 50% female)
was observed. There were 10 enterovirus serotypes identified. The
predominant serotype was CV-B5 with 5 isolates (31.3%).

Conclusion: The predominant serotypes isolated are those com-
monly associated with HFMD, due to the laboratory’s participation
in Singapore’s Ministry of Health HFMD surveillance programme.
Thus, unlike reports from Marseille and the United States where
HEV-B species account for the majority of isolates, this study
shows a predomination of HEV-A species. The largest number
of isolates was obtained from the age group eligible for enrol-
ment in infant/child care centres prior to entering pre-school (2
months to <3 years). This reinforces the importance of infec-
tion control in care centres with infants and young children to
minimise the spread of infectious diseases. Currently, Singapore’s
enterovirus surveillance only includes HFMD, poliovirus and
enteroviral encephalitis. It might be beneficial to conduct routine
surveillance of enteroviruses, similar to the National Enterovirus
Surveillance System (NESS) in the United States, to document dis-
ease associations, and provide samples of new viruses for study.

http://dx.doi.org/10.1016/j.jcv.2016.08.209
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Prevalence of enterovirus in patients with
meningitis: 2007–2015
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Objectives: Viruses are the major cause of the acute meningitis.
Nonpolio enteroviruses (%80–95) account for most of the aseptic
meningitis cases for which an etiologic agent is identified. The aim
of this study was to establish the prevalence of enteroviruses in
patients with aseptic meningitis in our region.

Methods: Between January 2007 and December 2015, cere-
brospinal fluid (CSF) specimens were collected from 576 [250

(43.4%) female, 376 (56.6%) male] paediatric and adult patients
who admitted with meningitis symptoms in Ege University Fac-
ulty of Medicine Hospital. The age range of patients is between
21 days to 90 years (median: 11 years). Of the 576 patients, 375
(65.1%) were paediatric, and 201 (34.9%) were adult patients. Shell
vial cell culture method was performed for all the specimens sent
to cell culture laboratory. After specimens were vortexed, three
shell vials were prepared for each patient [Human laryngeal car-
cinoma (HEp-2), embryonic rhabdomyosarcoma (RD), and African
green monkey kidney (Vero) cells line]. Each vial was inoculated
with 0.5 ml CSF for the recovery of enteroviruses. The vials were
centrifuged at 700 × g for 30 min at 25 ◦C and incubated at 37 ◦C
for 1 h. Supernatants were aspirated from each vial. Subsequently,
1 ml isolation medium containing Eagles MEM supplemented with
2% FCS and antibiotics was added to the vials containing HEp-2, RD,
and Vero cells. Then, the vials were incubated in moist chamber at
37 ◦C in a 5% CO2 atmosphere for 48 h. Coverslips were fixed and
stained with a fluorescein isothiocyanate (FITC) labelled polyclonal
antibody specific for enteroviruses (Pan-Enterovirus Blend, Chemi-
con International, USA) according to the manufacturer’s protocol.
The coverslips which had one or more fluorescing inclusions bodies
were considered as positive.

Results: In 576 patients, 35 (6.1%) patients were positive for
enteroviruses. Of the 35 patients (17 female, 18 male), 10 were
adult (median: 35 years) and 25 were paediatric (median: 8 years)
patients. All the patients that are enteroviruses positive had the
clinical diagnosis of aseptic meningitis except one patient who has
encephalopathy.

Conclusion: Most of patients (71.4%) which enterovirus has
been detected were paediatric patients. Aseptic meningitis was
the most common clinical diagnosis. The overall prevalence of
enteroviruses was 6.1% in our region.

http://dx.doi.org/10.1016/j.jcv.2016.08.210
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Controlling the quality of diagnostic PCR assays
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The aim of infectious disease diagnostics is the early detection
of infection to allow for the administration of appropriate ther-
apy. Quantitative real time PCR (qPCR) has revolutionised the fields
of pathogen detection by offering faster, more accurate and more
sensitive results than traditional methods. However qPCR is not
without problems, principally of assay performance.

It is essential that laboratories monitor the day-to-day per-
formance of an assay, specifically with respect to reproducibility
and repeatability, so that the laboratory may be confident that the
results generated by the assay lead to appropriate diagnoses. Fre-
quently laboratories do not run external standards which would
allow for easy performance monitoring. This is often due to the
unavailability of appropriate controls and an unavailability of a
means of monitoring assay results. NIBSC have sought to address
these issues in two ways.

First, NIBSC have produced a series of CE-marked multiplex
run control reagents for qPCR. These reagents are formulated with
intact viruses and therefore can be used as a whole process con-
trols. The concentrations of all of the analytes in the reagents are
set at a level designed to be challenging to an assay but to be con-
sistently detected as low positives. The controls are available freeze
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dried and calibrated where possible to the appropriate Interna-
tional Standard.

Second, NIBSC have developed a web based Results Reporting
System (RRS) to data monitor both serology and PCR reagents. The
system allows for real-time comparison of both intra- and inter-
laboratory results by provision of Levey–Jennings plots and indi-
cates when an assay is falling out of specification. By application of
Westgard Rules to the data, any deviations from the norm can be
quickly recognised and addressed.

Medical Diagnostic Laboratories who are audited against ISO
15189 are required to use “suitable reference material” and where
samples are tested at different laboratory sites there should be a
mechanism to “verify the comparability of results”. Use of the ref-
erence materials provided by NIBSC together with the RRS allow
a medical diagnostic laboratory to meet the requirements of ISO
15189.

http://dx.doi.org/10.1016/j.jcv.2016.08.211
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Herpes simplex virus 2 (HSV-2) is a prevalent sexually transmit-
ted infection responsible for recurrent genital lesions and may also
cause neonatal morbidity and mortality. The average prevalence is
around 11% but important regional variations exist, with the high-
est prevalence observed in sub-Saharan Africa (31.5%) [1]. HSV-2
generally exhibits low genomic variability. The maximum overall
divergence is only 0.4% and most open reading frames (ORF) exhibit
little, if any, variability [2]. Recently, we described an HSV-2 vari-
ant mainly found in sub-Saharan African individuals characterized
by highly divergence among UL30 gene (maximum divergence of
2.4%) [3]. In order to clarify the evolutionary history of this variant,
sequences of nearly complete genomes were obtained from 18 iso-
lates of HSV-2 variant recovered from distinct patients originating
from Africa.

Sequencing libraries were prepared using extracted DNA from
supernatants of infected cell cultures, then were subjected to
in-solution hybridization capture and sequenced on a MiSeq®

platform (Illumina) with a resulting average coverage of the
genome sequences about 75%. Whole genome sequence com-
parisons revealed unexpected diversity, with many sequences
exhibiting more than 0.7% pairwise divergence. Phylogenetic anal-
yses identified two main lineages: a previously unrecognized
African lineage, mostly comprising sequences originating from sub-
Saharan Africa, and a worldwide-spread lineage, even distributed in
sub-Saharan Africa. Recombination analyses performed thereafter
notably evidenced that members of both lineages could recom-
bine among themselves. Moreover, those analyses also showed that
interspecific recombination might have occurred between HSV-2
and HSV-1 ORF fragments, as evidenced for UL29 and UL30, and,
to a lesser extent, for UL15 and UL39. The recombination status at
these loci was used to investigate the relative timing of the recom-

bination events. While the recombination events in UL15 and UL39
appeared after the African and worldwide-spread lineages started
their diversification, the recombination events in UL29 and UL30
likely constituted the milestone of the worldwide-spread lineage
origin.

Those results highlight the potential African origin of HSV-2,
which is coherent with human species evolutionary history, and
assess, unlike to common belief, the occurrence of interspecies
HSV-2/HSV-1 recombination under natural conditions [4]. The
extended gene flow from HSV-1 into HSV-2 genomes may have
contributed to the rise of the worldwide-spread lineage. Further
investigations are now required in order to determine whether HSV
interspecific recombination is still an ongoing process and has any
clinical implications.
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Commutability and agreement of international
and secondary standards

M.K. van Genne ∗, R. de Boer, R. Poelman,
H.G.M. Niesters

University Medical Centre Groningen, The
Netherlands

Background: Quantitative testing of viral loads has become
an integral part of care for immunocompromised patients. Infor-
mation on the commutability of quantitative assays is currently
not available due to differences in methodology, chemistry and
equipment. The WHO international standards and secondary stan-
dards have been developed for only a few viruses associated with
these immunocompromised patients, aiming to improve informa-
tion on commutability and to standardise diagnostics between
laboratories. This study aims to investigate the commutability of
international standards, as well as to evaluate several secondary
standards.

Material/methods: WHO international standards as well as
commercially available secondary standards were compared using
real-time PCR as well as digital PCR technology. We investigated
the commutability of international standards and the agree-
ment between several secondary standards for the same targets.
Cytomegalovirus, Epstein–Barr virus, BK virus, Varicella Zoster
Virus, Hepatitis A virus, Herpes Simplex virus type 1 and 2 were
included.

Results: The international as well as secondary standards
indicated a high correlation and suitability to improve diag-
nostics. WHO international standards for Cytomegalovirus and
Epstein–Barr virus showed significantly. However, when no inter-
national standard is present for a target, the agreement between
secondary standards was significantly lower. The data collected
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were subsequently used to understand their value in those
instances where no standard was available.

Conclusions: The WHO international standards contribute to
the standardisation of quantitative diagnostics. However, this study
shows that they are currently not commutable. In some cases, a
secondary standard is available for viral targets which still lack
a primary and WHO accepted international standard; agreement
between suppliers is low however. In the absence of international
standards for a large number of (viral) targets, new strategies can
and must be used to improve this lack of standardisation. We
theorise that when optimal diagnostic assays are used, a target-
independent universal standard can be implemented.

http://dx.doi.org/10.1016/j.jcv.2016.08.213
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Half of family doctors do not use the flu vaccine

M. Altindis 1,∗, R. Karagoz 2, F.G. Aslan 1,
M.B. Inci 3,4, A.R. Atasoy 1, S. Altindis 4
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Sakarya, Turkey
2 Family Doctor, Turkey
3 Sakarya University, Faculty of Medicine,
Department of Public Health, Sakarya, Turkey
4 Sakarya University, Healthcare Management
School, Sakarya, Turkey

Questionnaires about Flu Vaccine on Primary Health Care Per-
sonnel Knowledge, Attitude and Behavior were administered to 180
Health Care Workers. 27.2% of respondents fever and headache,
arthralgia and 22.2% stated that the runny nose is the most obvi-
ous symptom of the flu. Flu a few times the last 3 years the rate
of 41.11% while the pass rate of only 23.88% who had once been
identified as influenza. Those who say I never pass rate is 13.33%.
The rate of influenza using the rest spend the last 3 years has been
seen as 77.22%. Participants in most patients with cough indoors
flu, with close contact with the patient and handshaking and kiss-
ing, stated that transmitted by close social contact. I place plenty
of fruits and vegetables to prevent the flu, herbal tea drink, as I
have stated Avoid contact with patients. “Did you make a flu vac-
cine in the past five years?” Is the question that is 49.44% of family
physicians ever make, the 27.22’s% and 23.33% for each year that
they stated that they only once. 63.33% of respondents think that
the only necessity of the vaccine in special cases, the 12.22% stated
he thought it was unnecessary. 30% of respondents stated that the
flu vaccine last 3 years even though the flu was built. The ratio
of non-believers that the vaccine is protective is determined as
35%. A participant recommended flu vaccine for health workers,
often those with the flu, the elderly, children, and with chronic ill-
ness. “Flu vaccine is given simultaneously with other vaccines” is
no question as to 71.11%, 13.88% gave the answer is yes.

http://dx.doi.org/10.1016/j.jcv.2016.08.214
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Prevalence of specific IgGs against the study
Rubella Virus in Sao Tome and Principe with
“Guthrie Cards”
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Introduction: Rubella it’s a contagious mild viral disease that
usually affects children. In pregnant woman, the fetal spread can
origin miscarriage or congenital rubella syndrome. São Tomé e
Príncipe is one of the countries where rubella vaccination is not
established. Some seroprevalence studies to other viruses have
used “Guthrie cards” (DBS), since they are easily collected, readily
stored and require minimum quantity of capillary blood.

Objective: Determination of rubella IgG seroprevalence in a São
Tomé e Príncipe population using DBS, validating previously this
method.

Material and methods: Population: DBS from 173 females and
143 males from São Tomé e Príncipe (ages between 2 and 35 years)
were collected between January and May of 2014.

- IgG extraction method: Elution of 32 mm2 DBS (1 h/600 rpm,
followed by 16 h/4 ◦C).

IgG determination: SERION ELISA classic Rubella Virus IgG.
Method validation: Sensitivity and specificity were evaluated using
the same ELISA technique in serum as reference.

Results: Method validation: Sensitivity: 89%; specificity: 100%.
Of the 316 analyzed samples we obtain 95 negative (<10 UI),

203 positive (>15 UI) and 18 borderline (10–15 UI). The IgG’s preva-
lence against rubella virus in São Tomé e Príncipe was 65%. The
prevalence was similar throughout the island.

Conclusions: In our study DBS showed compatible results with
the reference method, suggesting that they can be used for epidemi-
ologic surveillance in regions with limited laboratory resources. The
high rubella seroprevalence noticed in São Tomé e Príncipe also
suggests that natural infections are very common in this area and
can be responsible for serious clinical consequences (congenital
rubella syndrome) in this population.

http://dx.doi.org/10.1016/j.jcv.2016.08.215
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Investigation of HSV1 positivity of patients with
neurological symptoms by real time PCR
method
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Introduction: Herpes simplex virus type 1 (HSV-1) is a highly
infectious virus which is neurotropic and highly prevalent. The
majority of HSV-1 infections occur during childhood and infection
is never cleared, with lifelong potential for symptomatic or asymp-
tomatic viral shedding episodes. In rare cases, infection can lead
to more serious complications, such as encephalitis. Herpes sim-
plex encephalitis is the most common of the sporadically occurring
forms of viral encephalitis. The aim of this study was detection of
HSV-1 DNA in patients applying to our hospital with neurological
symptoms by real time PCR, retrospectively and investigation of
the association between HSV-1 and clinical characteristics.

Material and methods: Totally 152 patients (77 female, 75
male), between 0–82 years old, who applied to Department of
Neurology, Infectious Diseases and other clinics in Gazi University
Faculty of Medicine, Molecular Microbiology Laboratory between
April 2014–January 2016 were included in this study. DNAs were
extracted from blood and CSF samples that were sent to our lab-
oratory by spin-column method (High Pure Viral Nucleic Acid Kit,
Roche, Germany). Amplification was done by Real Time PCR method
(LightCycler® HSV1/2 Qual Kit, Roche, Germany) in Light Cycler 2.0
(Roche, Germany) device and the results were evaluated qualita-
tively. HSV-1 IgM and HSV-1 IgG antibody titres of the patients
were studied by ELISA (DIA. PRO, Milan, Italy).

Results: Totally 166 samples were composed of 83% (138/166)
CSF and 17% (28/166) blood. Sixty five percent (108/166) of the
samples were send from neurology and the others 13%, 10%, 8%
and 4%, paediatrics, infectious diseases clinics, intensive care units
and other clinics respectively. HSV-1 DNA was found positive for 6%
(10/166) of the samples while all samples were negative for HSV-2
DNA. Two of 7 positive CSF samples were belong to same patient
and the patient’s blood sample was also send to our laboratory at
the same time, hence 5% (8/152) of patients were HSV-1 DNA pos-
itive. HSV-1 IgM was positive for 1% (2/152) and HSV-1 IgG was
positive for 8% (12/152) of the patients. Three (37.5%) of positive
patients hospitalized at neurology clinics, 3 (37.5%) of them were
from various intensive care units, 1 (12.5%) was from paediatrics
and 1 (12.5%) was from paediatric infectious diseases clinics. Three
(37.5%) of positive patients were associated with Herpes simplex
encephalitis, the other positive patients had meningitis, Wilson
disease, Guillain Barre syndrome, multiple sclerosis and immuno-
deficiency (autoimmune haemolytic anaemia) diagnosis.

Conclusion: Real time PCR is a reliable and sensitive method
for early diagnosis of viral infections which are quite important
in central nervous system infections. The results are obtained in
a short time through this method and because of it is very sen-
sitive, low positive results can be detected. Thus early treatment
prevents sequels. There are studies about the association of HSV-1
and Multiple sclerosis, Guillain Barre Syndrome and other neuro-
logical disorders. Therefore, we consider that using real time PCR

method can be sensible for the patients with variable neurological
disorders like the patients with encephalitis suspicion.

http://dx.doi.org/10.1016/j.jcv.2016.08.216
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Chickenpox exposure in pregnancy – A
comparison of a qualitative and a quantitative
varicella zoster virus antibody assay and follow
up of patient outcome

Claire Williams ∗, Philip Rice

Specialist Virology Centre, Norfolk and Norwich
University Hospital, UK

Background: Public Health England recently issued new guid-
ance on how to best use tests for varicella zoster virus (VZV)
antibody when deciding who should receive VZ immunoglobulin
(VZIG) after exposure to VZV. Among pregnant women, testing
is restricted to those who do not have a history of chickenpox
as commercial antibody assays lack sensitivity. This includes one
of the most widely used, the qualitative VIDAS VZV IgG assay
(BioMérieux). When qualitative assays produce negative or equiv-
ocal results, the decision to recommend VZIG should now be based
upon the result of a quantitative antibody test. The level of VZV IgG
deemed protective has been set at 100 mIU/ml. As a result of this
guidance we decided to compare the clinical utility of a negative
VIDAS antibody result with the result of a new quantitative VZV IgG
assay (Alegria – Orgentec) when advising on VZIG administration.

Methods: The audit was of the outcomes of pregnant women,
exposed to chickenpox, who tested VZV IgG negative by VIDAS
between 2013 and 2015. Stored serum samples from these patients
were re-tested using the Alegria. This assay categorizes sam-
ples as follows: VZV IgG <50 mIU/ml (negative), 50–100 mIU/ml
(borderline) and >100 mIU/ml (positive). Information regarding
administration of VZIG, development of a rash and follow-up VZV
IgG results was collated for the patients.

Results: A total of 29 pregnant women were re-tested by Ale-
gria; 10 women had an antibody level of >100 mIU/ml, 10 had
borderline results (50–100 mIU/ml) and 9 had negative results
(<50 mIU/ml). Infection with VZV, defined as either development of
chickenpox or seroconversion, was seen in only 4/29 (14%) and was
confined to those with an antibody level <50 mIU/ml. On follow-
up of these 4 patients, 1 developed a typical chickenpox rash, 1
seroconverted by both VIDAS and Alegria assays, but 2 developed
only a borderline antibody response by Alegria and were still neg-
ative by VIDAS at follow-up. All four of the women with evidence
of VZV infection had been exposed to their own child with chick-
enpox. This contrasts with the other 5 women with an antibody
level <50 mIU/ml, with no evidence of virus transmission who were
exposed only during the 1–2 days before rash onset. The mean
time to administration of VZIG was the same in both groups (5.6
days vs 5.8 days). Of the 20 women who were either antibody
positive (n = 10) or borderline (n = 10) by Alegria, none developed
chickenpox. This included six with antibody positive and four with
borderline results who had elected not to receive VZIG because of
previous childhood exposures which had not resulted in chicken-
pox.

Conclusions: This study highlights the importance of test choice
when assessing VZV immune status, with 10/29 (34%) of our
patients negative by a qualitative assay, having antibody levels
>100 mIU/ml when tested by a quantitative assay. Secondly, given
that none of our patients with antibody levels of 50–100 mIU/ml
developed infection, even when VZIG was not administered, we
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propose that a VZV IgG level of 100 mIU/ml as a cut-off for immunity
is too high. Finally, of our antibody negative patients, all of those
exposed to the rash were infected, whilst none of those exposed
before the rash were. This provides evidence against the currently
held dogma that chickenpox is infectious pre-rash and certainly
demonstrates the need for further study on this topic.

http://dx.doi.org/10.1016/j.jcv.2016.08.217
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Low risk of wild poliovirus importation to
Germany via asylum seekers from polio-risk
countries: Results of stool screening and
serology, 2013–2015

K. Neubauer 1,∗, S. Böttcher 2, K. Beyrer 3,
A. Baillot 3, S. Diedrich 2

1 Secretary of the National Commission for Polio
Eradication in Germany, Robert Koch Institute,
Berlin, Germany
2 National Reference Centre for Poliomyelitis and
Enteroviruses, Robert Koch Institute, Berlin, Germany
3 Governmental Institute of Public Health of Lower
Saxony (NLGA), Hannover, Germany

Poliomyelitis is a highly infectious, vaccine-preventable disease
caused by poliovirus (PV) 1, 2, or 3 for which there is no cure.
While only one in about 200 infections results in typical acute flac-
cid paralysis, most infected people (>95%) have no or unspecific
symptoms. These persons may still shed virus, thus posing a risk to
unprotected contacts. Since the Global Polio Eradication Initiative
was launched in 1988, polio cases have decreased by over 99% to 74
reported cases in 2015 – an historical low. To date, polio remains
endemic in only two countries: Afghanistan and Pakistan. However,
polio can easily spread from these to other countries which are still
vulnerable to PV outbreaks due to vaccination gaps, weak health
systems, poor sanitation, insecurity, and refugee flows. Therefore,
the World Health Organization declared the international spread of
wild poliovirus a Public Health Emergency of International Concern
(PHEIC) in May 2014. In Germany, the number of asylum seek-
ers has increased since 2013, with the largest group coming from
Syria experiencing a wild PV outbreak at this time. In order to esti-
mate the risk of wild PV importation, a stool screening for PV was
initiated in asylum seekers from Syria. Furthermore, a seropreva-
lence study was performed testing sera of persons from polio-risk
countries.

(1) From November 2013 to April 2014, 118 refugee centres and
public health offices from all 16 German federal states were sending
stool samples for PV diagnostics to the National Reference Centre
for Poliomyelitis and Enteroviruses at RKI (NRZ PE) and three labs
of the German enterovirus laboratory network (LaNED). Samples
from 629 asymptomatic Syrians (71% aged <3 years) were tested
using molecular and virological methods. Of these, 92 (14.6%) were
enterovirus-positive. Vaccine-like PV strains were detected in 12
persons indicating a recent polio immunization (OPV). Wild PV
were not identified.

(2) From May to July 2015, 587 sera from asylum seekers from
Afghanistan, Iraq, Pakistan, Somalia, and Syria were examined for
PV neutralizing antibodies at the NRZ PE. The median of age in the
study group was 25 years (12–68 years). For all three PV types, the
following seroprevalence rates were found: PV1: 96.8%, PV2: 99.5%,
PV3: 91.5%. Independent from age and country of origin, protecting
antibodies were detected in at least 93% for PV1 and PV2 and 89%
for PV3 of asylum seekers examined.

Results of the stool screening indicated a low risk for wild PV
importation by asylum seekers. Due to OPV vaccination campaigns
implemented in Syria and neighbouring countries, the presence
of vaccine-like PV in asylum seekers was expected. Results of PV
antibody testing in asylum seekers from five polio-risk countries
demonstrated a high seroprevalence against all three PV types,
similar to the population living in Germany. Therefore, a general
screening for PV shedding or PV antibodies is not recommended. In
case of unknown vaccination status, asylum seekers should be vac-
cinated according to the existing recommendations of the German
Standing Committee on Vaccination, giving priority to children.

http://dx.doi.org/10.1016/j.jcv.2016.08.218
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National serological survey – Portugal
2015–2016: Study design
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R. Roquette 1, C. Cardoso 2, L. Brum 3

1 National Institute of Health, Dr. Ricardo Jorge,
Portugal
2 Clinical Laboratory, Dr. Joaquim Chaves, Portugal
3 Labco, Laboratory Network, Portugal

Background: The Portuguese National Vaccination Program
was implemented in 1965. During the last decade, the vaccine cov-
erage in Portugal was higher. However, there are local asymmetries
that may result in pockets of susceptible persons.

Other communicable diseases related to sexually transmitted
agents are considered a major problem in Public Health (PH), also
in Portugal, namely HCV, HIV, Syphilis and Chlamydia infections.

In Portugal, national serological surveys have been conducted on
irregular basis and the lack of essential epidemiological information
to support PH decisions has been considered a major concern. A
national serological survey is an effective way to fulfil these needs.

Aim: To describe the study design of the National Serological
Survey 2015–2016, an ongoing study to assess the prevalence of
antibodies regarding Vaccine Preventable Diseases (VPD) and other
infectious diseases, with major impact in Public Health.

Material and methods:
Type of study: A national cross-sectional study has been planned

with one time specific specimen collection per case. Participation
in the study is voluntary and comprises a signed informed consent
statement, answering a questionnaire and collection of biological
specimens.

Infectious agents studied: Samples collected will be tested to the
following agents: Bordetella pertussis, Haemophilus influenzae type
b, Corynebacterium diphtheriae, Clostridium tetani, HBV, Measles
virus, Mumps virus, Rubella virus and Poliovirus. Additionally are
tested for HCV, HIV, Treponema pallidum and Chlamydia trachomatis.

Estimated sample size: Prevalence data from the previous NSS
was used for VPD sample size estimation. Sample has been stratified
by 8 age groups (starting age = 2 y/o), equally distributed by gender
and assuming at least a precision of 5% and a design effect of 1.5.
To ensure regional representativeness of the population, estimated
sample size was set up to 4543 individuals.

Sample size for HCV, HIV and Syphilis antibodies prevalence
was set up to 2884 individuals (stratified in 5 age groups; start-
ing age = 18y/o) and for Chlamydia trachomatis detection in a total
of 1152 individuals (stratified in 2 age groups; starting age = 18y/o).
Sample size for these agents was calculated assuming 50% preva-
lence with 5% precision and considering a design effect of 1.5.
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Laboratory tests and data analysis: Poliovirus antibody detection
will be performed by neutralizing test. Specific antibody detec-
tion for the other agents is performed by immunoassay methods.
Chlamydia trachomatis detection in urine will be carried out by real
time PCR.

Data from questionnaires and test results is entered into a
RedCap database by double-input. The statistical analysis will be
descriptive.

Expected results: Determination of the prevalence for all infec-
tious agents enrolled in the current study, analysed by gender, age,
geographic distribution, and also regarding the socio-economic fac-
tors.

Expected outcomes: The expected outcomes are to improve the
knowledge on the immunity profile of the Portuguese population
concerning VPD and provide population-based health information
to support the evaluation of the current National Vaccination Pro-
gram and also the implementation of national guidelines regarding
the prevention of sexually transmitted infections.

Acknowledgments: This project is funded by Iceland, Liechten-
stein and Norway through the EEA Grants.
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Mobile phones of paediatric senior physicians
are highly contaminated with viral genomes of
several epidemic viruses during the winter
season
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Background: Mobiles phones (MP) routinely used by health
care professionals are potential reservoirs of nosocomial bacteria,
but few data are available concerning viruses. A first study per-
formed in our centre (Pillet et al., Clin Microbiol Infect 2016) that
recorded the contamination by viral genome at a single day showed
that rotavirus RNA can be detected on MP, notably in paediatric
emergency and paediatric departments.

Objectives: To correlate the circulation of epidemic viruses with
the contamination by RNA and DNA viruses on MP used by paedi-
atric senior physicians during all the winter season.

Study design: Ten digital enhanced cordless telephones (DECTs)
were selected and wiped each week from December 15 2015 to May
3 2016 with a 480CE e-swab (Copan, Brescia, Italy). The swabs,
placed in transport medium, were frozen at −80 ◦C before viro-
logical analysis. A volume of 200 �L of transport medium was
extracted by using the Specific B protocol on the NUCLISENS easy-
MAG instrument (bioMérieux, Marcy l’Etoile, France) under an
elution volume of 50 �L. Respiratory viruses (respiratory syncytial
virus (RSV) A et B, influenza A et B, adenovirus, metapneumovirus,
coronavirus 229E, NL63 and OC43, parainfluenza virus 1, 2, 3 and 4,
bocavirus, enterovirus and rhinovirus) and gastro-intestinal viruses
[norovirus GI and GII, rotavirus A, adenovirus F (serotype 40/41),
astrovirus and sapovirus] were detected by RT-qPCR by using

AnyplexTMII RV16 Detection kit and AllplexTM Gastrointestinal Full
Panel Assay (Seegene, Eurobio, Courtaboeuf, France) respectively,
according to the manufacturer’s instruction. A questionnaire was
filled-in by the professionals before and after the study in order to
record their behavioural pattern in the use of MP and the hygienic
measures that they apply to these devices.

Results: Among the 220 collected swabs, 110 (50%) were
positive for at least one viral genome. A total of 181 viruses
were identified. Multiples contaminations (up to 4 viruses)
were described on 53 swabs (48.2%). Adenovirus, bocavirus and
rotavirus, genomes were the most frequently detected on pro-
fessional MPs, with 71, 60 and 28 specimens found positive,
respectively. Adenovirus F, RSV-A, coronavirus OC43, coronavirus
NL63, rhinovirus and enterovirus genomes were less frequently
detected. The contamination of the MPs was correlated to the
viruses circulating the week before sampling. Half of the profes-
sionals declared to clean their phone at least once-a-week at the
beginning of the study and all increased the frequency of cleaning
at the end of the study.

Conclusions: These results suggest that professional MPs used
by paediatricians are the vectors of a large panel of epidemic viruses
that circulated during the period study and may participate to the
dissemination of viral outbreaks in paediatric settings. As MPs are
not considered as medical devices, no formal recommendations are
currently available concerning hygienic measures related to their
disinfection. Promotion of MP cleaning together with hand hygiene
surrounding the use of MPs is urgently needed.

http://dx.doi.org/10.1016/j.jcv.2016.08.220
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National serological survey – Portugal
2015–2016: Rubella seroprevalence in a
population-based sample of childbearing age
women resident in the North, Lisbon and
Algarve
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Background: In Portugal, three different strategies for preven-
tion of congenital rubella have been implemented. The first started
in 1982 with the immunization of adolescent girls (aged 11–13
years) and non-immune women. The second began in 1987 with a
single dose of measles, mumps and rubella vaccine (MMR) for boys
and girls aged 15 months, followed by the introduction in 1990 of
the two MMR doses at 15 months and 11–13 years respectively.

Presently, rubella vaccine is routinely available as MMR; the first
dose is given at 12 months and the second at 4–6 years of age.

Aim: Determination of rubella IgG seroprevalence in a repre-
sentative sample of women aged 20 to 44 years residents in three
territorial units (NUTII) of Portugal mainland.

Material and methods: Study population: The population-
based sample of women at childbearing age was collected in the
framework of the project National Serological Survey – Portugal
2015–2016 (project funded by Iceland, Liechtenstein and Norway
through the EEA Grants) and was calculated to be nationally repre-
sentative and corresponding to 42 women in the North and Lisbon
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NUTII regions and 43 in Algarve. In each NUTII the sample was
divided in 2 age groups: 20-29 years old and 30 to 44 years old.

Methods: Rubella specific IgG was detected in sera by enzyme-
linked fluorescent immunoassay (ELFA) using commercial kits
(VIDAS® RUB IgG ii). The positive limit for this method is 15 IU/mL
Sera with results between 10 and 14 IU/mL should be interpreted
as equivocal and as negative those with values below 10 IU/mL.

Statistical analysis consisted in the determination of absolute
and relative frequencies.

Results: Of the 127 women studied 98 (77.2%) are Portuguese
origin 18 (14.2%) were not born in this country, and 11(8.6%) did not
answer this question. From these 122 (96.1%) had IgG antibodies
(≥15 IU/mL) to rubella virus, 1 (0.8%) present an equivocal result
(10 IU/mL to 14 IU/mL) and 4 (3.1%) were negative (<10 IU/mL).

The distribution of the number of women with a positive result
by NUTII showed a percentage of 95.2% (n = 40) seropositive women
to North and Lisbon and 97.7% (n = 42) to Algarve.

The results were also analyzed by age group taking into account
the history of rubella vaccination in Portugal. The age group 20–29
years old correspond to women that must have been vaccinated
with two doses of MMR vaccine while women aged 30 to 44 years
old includes those who may have been immunised with MMR, those
who were vaccinated between 11 and 13 years old and those who
were naturally infected. This analysis showed that women aged 20
to 29 years old have a seroprevalence of 100% (33/33) to rubella
virus while the women aged 30 to 44 years old presented 94.7%
(89/94).

Discussion and conclusion: The results of this study showed a
high seroprevalence to rubella virus in women of childbearing age
and are similar to the results of the previous NSS 2000–2002. The
high seroprevalence found can be associated to values of vaccina-
tion coverage and effectiveness of rubella vaccine.

The NSS 2015–2016 is still ongoing and samples from others
regions and age groups are being collected and studied. A more
detailed analysis will be made after completion of the study. How-
ever despite these results, it is advisable that the knowledge of
rubella immune status before conception and possible vaccination
prior to pregnancy continues to be a recommended procedure in
order to prevent and eliminate congenital rubella.

http://dx.doi.org/10.1016/j.jcv.2016.08.221
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Automation of Luminex NxTAG respiratory
pathogen panel

Pierre van Aarle 1,∗, Matt Phillips 2,
Aaron Benfield 2

1 Luminex BV’s-Hertogenbosch, The Netherlands
2 Luminex Corporation, Austin, TX, USA

Background: Diagnostic laboratories more and more shift from
traditional testing methods to faster, more sensitive, and more cost-
effective molecular methods because there is a continuous desire
to maximize productivity, improve workflow, optimize staff time,
and reduce the time to deliver results back to healthcare providers.
The novel Luminex NxTAG Respiratory Pathogen Panel (RPP), which
was recently CE-IVD marked, is a qualitative nucleic acid multi-
plex test that provides simultaneous detection and identification
of 19 viruses and 3 atypical bacteria associated with respiratory
tract infections. It is a ready to use system requiring very little
hands-on time and is performed in a closed PCR vessel, reducing the
chances of contamination. Nucleic acid is simply added directly to
pre-plated lyophilized reagents for RT-PCR and bead hybridization.

In this study the extraction part was further automated on
the Hamilton Microlab STAR platform and compared to the semi-
automated easyMAG extraction as outlined in the package insert.
Assay performance, hands-on time and overall turnaround-time
was compared.

Material/methods: Contrived samples were created by sus-
pending American Type Culture Collection (ATCC) and Zeptometrix
control strains in Remel Micro Test M5 media, which were then
added to BD UVT to prepare a moderately positive sample for
extraction. A total of 6 replicates of each sample were extracted
across five Microlab STAR runs and subsequently tested using the
NxTAG Respiratory Pathogen Panel. The same samples extracted on
the easyMAG instrument and tested using NxTAG RPP were used
as the comparator method.

Results: Microlab STAR and easyMAG workflows were evalu-
ated for 24, 48, 72 and 96 sample batches. The Microlab STAR
reduced hands-on time by 30.22, 68.08, 103.95, and 141.81 min
respectively. While total assay time was slightly higher for the
Microlab STAR when running 24 samples compared to the easy-
MAG, actual hands-on time by the user was reduced by 31.22 min.
Total assay time and hands-on time were reduced when compar-
ing 48, 72 and 96 sample run sizes on the Microlab STAR to a single
easyMAG. Samples extracted by the Microlab STAR resulted in the
correct qualitative results for all replicates across multiple NxTAG
RPP assay runs.

Conclusions: The Microlab STAR provides a considerable reduc-
tion in total NxTAG Respiratory Pathogen Panel assay time as well
as hands-on time when >24 samples are run simultaneously and
only a single easyMAG instrument is available. In addition, no
changes to the NxTAG Respiratory Pathogen Panel assay’s accu-
racy and precision were found when comparing the Microlab STAR
extracted samples to traditional methods. Furthermore sample
barcode-scanning, digital sample tracking, internal control liquid
handling and direct pipetting from the original sample container
eliminates points of user interaction that can lead to incorrect result
generation and reporting.

http://dx.doi.org/10.1016/j.jcv.2016.08.222
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Comparison of viral and epidemiological
profiles among hospitalized children with
severe acute respiratory diseases in Beijing and
Shanghai

W. Tan 1,2,∗, Y. Zhao 1,2, R. Lu 1,2, N. Zhu 1,2

1 Key Laboratory of Medical Virology, Ministry of
Health, National Institute for Viral Disease Control
and Prevention, China
2 CDC, Beijing 102206, China

Objective: To character the viral and epidemiological profiles
among hospitalized children with severe acute respiratory diseases
(SARIs) in different areas of China.

Methods: Total 700 of NPA specimens, 259 from Beijing (North
of China) and 441 from Shanghai (South of China), were collected
from hospitalized children with acute respiratory diseases between
May 2008 and March 2014. Multiple respiratory viruses were
screened by validated PCR or real time RT-PCR and confirmed by
sequencing, including Flu A/B, ADV, RSV, PIC (RV/EV), PIV1-3, HCoV
(-OC43, HCoV-229E, HCoV-NL63, HCoV-HKU1), HBoV, hMPV. And
the demographic data and distribution of viral infections were also
analyzed.
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Results: Total 547 from 700 samples were detected as posi-
tive for viral infection 78.1% (547/700). Among them, PIC (RV/EV)
(34.0%) was the most detected, followed by RSV (28.3%), HBoV
(19.1%), HCoVs (10.7%), ADV (13.7%), Flu A/B (8.9%), PIV 1-3
(7.9%)and hMPV (5.0%). PIC (RV/EV) and RSV were the most dom-
inant etiological agents among hospitalized children with ARIs
in both city of China. The prevalence of RSV, HCoVs, hMPV and
co-infection was significant higher in Beijing than in Shanghai
(P < 0.05). Different age and seasonal distribution of various viral
infections between Beijing and Shanghai were also observed among
hospitalized children with SARIs.

Conclusions: Different viral and epidemiological profiles
existed between Beijing and Shanghai of China. The data provide
a better understanding of the role of location and climate in the
respiratory viral infection among hospitalized children with SARIs.

http://dx.doi.org/10.1016/j.jcv.2016.08.223

Abstract no: 150
Presentation at ESCV 2016: Poster 184

The “Snotbarometer”: Epidemiological data on
respiratory infections

A. Vankeerberghen ∗, K. Dierickx, A. Boel,
K. Van Vaerenbergh, H. De Beenhouwer

Laboratory of Microbiology, OLVZ Aalst, Belgium

Molecular detection of respiratory viruses was initiated in the
Laboratory of Microbiology of OLVZ Aalst, Belgium, in 2003 with the
detection of human metapneumovirus (hMPV) and respiratory syn-
cytial virus (RSV). Since then, a constant elaboration of the portfolio
was performed resulting in 8 multiplex in house real time PCR’s that
detect 22 respiratory pathogens including viruses (RSV, hMPV, ade-
novirus, bocavirus, para-influenzavirus (PIV) 1, 2, 3 and 4, Influenza
A and B, coronaviruses, enterovirus and rhinovirus) and atypical
bacteria (M. pneumoniae, C. pneumoniae, B. pertussis, parapertussis
and holmesii). Samples are mainly obtained from our hospital but
also from other hospitals from the Flanders region. On each respira-
tory sample for which molecular diagnostics for at least one of these
pathogens is requested, the complete PCR panel of 22 pathogens
is performed. This increases the accuracy of a specific diagnosis,
and it also results in “local” epidemiological data. These data are
translated into a graphic representation, called the “snotbarom-
eter”, which is made available for the hospital staff through the
intranet, and on the website of the hospital. The “snotbarometer”
consists of a weekly and a monthly report.

In the weekly report, the amount of positive samples for each
pathogen separately is depicted in a graph and updated weekly.
This presentation gives the physician an idea of the actually circu-
lating pathogens, of the amount of samples analysed in the lab, and
the percentage of samples positive for each pathogen.

In the monthly report a seasonal overview is given for the
pathogens with epidemiological data available for multiple years,
so one can start to extract the characteristic seasonal patterns.
Examples are RSV, influenza A and B, PIV1, PIV2, PIV3 and PIV4.
This year, Influenza B exceptionally preceded Influenza A which
prolonged the influenza season. For other pathogens like adeno-
virus, bocavirus and M. pneumoniae the seasonality is less clear
and one can observe a more fluctuating presence. Together, this
information is very useful to predict the upcoming viruses.

Conclusion: Regional epidemiological data are powerful since
they can give useful information to the physician, especially when
a weekly follow-up is available.

http://dx.doi.org/10.1016/j.jcv.2016.08.224
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Molecular characterization of human
parainfluenza virus type 3 (HPIV-3) among
hospitalized patients from central Israel

I. Jornist 1,∗, E. Mendelson 1, D. Ram 2, R. Azar 2,
M. Mandelboim 1, M. Hindiyeh 1

1 Chaim Sheba Medical Center & Tel-Aviv University,
Israel
2 Chaim Sheba Medical Center, Israel

Human parainfluenza virus 3 (HPIV-3) is an enveloped,
non-segmented, negative sense RNA virus that belongs to the
Paramyxoviridae family. HPIV-3 is a common cause of bronchiolitis
and pneumoniae in children less than 1 year of age and one of the
leading causes of acute lower respiratory tract infections in chil-
dren under five years of age. In Israel, the epidemiology of HPIV-3
infections is not well characterized.

In this study, epidemiology and molecular characterization
of HPIV-3 was performed on patient samples collected between
January 2012 and September 2015. Nasopharyngeal swabs
(N = 15,946) were collected from hospitalized patients presenting
with respiratory illness. Viral nucleic acid was extracted from
patient sample using NucliSENS® easyMAG® (bioMérieux, France)
and tested for the common human respiratory viruses (influenza
viruses A and B, hMPV, adenovirus, RSV and HPIV-3) using validated
real time PCR multiplex assays. Furthermore, molecular character-
ization of HPIV-3 complete HN gene (1722 bases) was performed
after sequencing the complete HN gene. The Bayesian Markov chain
Monte Carlo (MCMC) method was applied using a relaxed molec-
ular clock, as implemented in the BEAST program (version 1.7.5).
Trees were visualized and edited with the FigTree program (version
1.4.2) included in the BEAST software package.

Of the patient samples tested, 547 (3.43%) samples were pos-
itive for HPIV-3. Stratifying HPIV-3, by month revealed the virus
major activity was during the winter and spring seasons. Not only
that, but the majority of patients infected were children less than
1 year of age and elderly greater than 60 years of age. An increased
HPIV-3 activity was seen in patients hospitalized in the oncol-
ogy/transplants wards of the hospital. Of interest were patient’s
co-infections with HPIV-3 and other respiratory viruses. Of the 547
patient infected with HPIV-3, 99 (18.1%) patients were co-infected
with other human respiratory viruses. Of which, adenovirus (6.6%)
and RSV (6.4%) were the most common.

Molecular characterization of the complete HPIV-3 HN gene
from 50 different patients infected throughout the study period
revealed that the majority of the HPIV-3 strains circulating in Israel
belonged to the C1b and C3a clades. These HPIV-3 clades were
mainly seen in the America’s and Saudi Arabia. In addition, one
HPIV-3 isolate from the year 2012 did not match with any of the C1
clades, suggesting the possibility of being a new sub clade. HPIV-3
HN sequence analysis also revealed that the isolates characterized
from Israel did not acquire the substitutions T193I and I567V in
the HN gene suggesting that in patients with severe infection and
where Zanamivir treatment is warranted, this antiviral can be used
to help in managing the HPIV-3 infection.

This is the first comprehensive study that characterized HPIV-
3 infections in Israel. The high co-infection rate of HPIV-3 and
other common human patients mandates careful evaluation of the
clinical presentation of infected patients and their prognosis. In
addition, in depth evaluation of the clinical presentation of patients
infected with the different HPIV-3 clades should be entertained.

http://dx.doi.org/10.1016/j.jcv.2016.08.225
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Prevalence and genetic characterization of
enterovirus D68 among children with severe
acute respiratory infection in China

W. Tan 1,2,∗, Y. Wang 1,2, Y. Zhao 1,2, R. Lu 1,2

1 National Institute for Disease Control and
Prevention, China
2 CDC, Beijing 102206, China

To understand the prevalence and molecular typing of
enterovirus D68 among children with severe acute respiratory
infection (SARI) in Beijing and Shanghai, 385 respiratory samples
were collected from in Beijing during 2008–2010, and 441 respi-
ratory samples were collected in Shanghai city between 2013 and
2014. All the samples were used for the screening of EV-D68 by nest
RT-PCR and sequencing, then EV-D68-positive samples were used
for the complete genome sequencing through overlapping PCR.
All available EV-D68 full-length genomes collected from GenBank
were used for phylogenetic analysis and comparison of EV-D68
types prevalent in China and America. One (0.4%) from 385 respira-
tory samples in Beijing was positive for EV-D68, and 4 (0.9%)among
the 441 samples from Shanghai were positive for EV-D68. Phylo-
genetic analysis of full length genome indicated that the EV-D68
prevalent in Beijing (BJ24) belong to Clade A2 and Clade B2, differ-
ent from the American popular strains (Clade A1, Clade B1, Clade
B4 and Clade B5). Partial sequence analysis declared phylogenetic
conflict among different gene sequences. We concluded that the
prevalence rate of EV-D68 among SARI Children in Beijing and
Shanghai currently was lower (5/700; <1%), and the EV-D68 geno-
type prevalent in China and America belong to different clusters.
Partial sequence analysis indicated that intratypic recombinant
events may occur in EV-D68 prevalent in China.

http://dx.doi.org/10.1016/j.jcv.2016.08.226
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Replication and immune response in HAE of
HCoV-HKU1 isolate from a pediatric patient
with severe acute respiratory infection

N. Zhu ∗, R.J. Lu, W.J. Tan

National Institute for Viral Disease Control and
Prevention, Chinese Center for Disease Control and
Prevention, Beijing, China

Human coronavirus HKU1 (HCoV-HKU1), a fastidious cultured
�-coronavirus, was associated with acute respiratory infection
in the aged and children. Human airway epithelium cells (HAE)
provide the first line of defense in the respiratory tract and are
the main target of HCoV-HKU1. However, little attention has been
devoted to immune response of HAE induced by HCoV-HKU1,
maybe due to its fastidious culturing. Here, we isolated a novel
strain of HCoV-HKU1 (BJ-01) from a pediatric patient with severe
acute respiratory infection (SARI) and propagated on HAE. This
stain of virus owned the typical morphology of coronavirus with
the diameter of 120–130 nm. The genome HCoV-HKU1 BJ-01 is
conserved during serially passage on HAE cells. Comparing viral
genome of the early passage (P3, Gene accession No KT779555)
with that of late passage (P9, Gene accession No KT779556), there
were only two amino acid substitutions on ORF1b (T2346C) and S
(G23216T) glycoprotein. We further investigate how the immune

response in HAE to HCoV-HKU1 infection using Quantibody®

Human Cytokine Antibody Arrays (RayBiotech, Inc.). We found
31 cytokines increased and 55 cytokines decreased more than
2 folds in the 640 detected cytokines. These cytokines can be
divided into different groups: Chemokines (CCL4, CCL13, CCL15,
CCL16, CCL24, CCL26, CXCL13, XCL1), Hematopoietins (IL23R, TSLP,
PRL, GHR), PDGF family (PDGFC, KITLG), IL-10 family (IL20RA),
IL-1 family (IL1R1), TNF family (SF11B, LTA, SF1B), TGF-� fam-
ily (BMP7, BMPR1B), which mainly affect Chemokine/NF-KAPPA
B/PI3K-AKT/JAK-STAT signaling pathway on HAE cells. This work
was the first report on immune response in HAE of a novel HCoV-
HKU1 strain (HCoV-HKU1 BJ01) from a pediatric patient with SARI.

http://dx.doi.org/10.1016/j.jcv.2016.08.227
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Development of an external quality assessment
panel for the molecular detection of respiratory
viruses

E. Elenoglou ∗, F. Kartal, B. Kele, H. Seyedzadeh,
P. Jovanovic, S. Rughooputh, C. Walton

Public Health England, United Kingdom

Background: Respiratory virus infections occur commonly and
are responsible for a significant amount of morbidity worldwide. In
the developed world respiratory viruses are responsible for a con-
siderable amount of morbidity which has a significant economic
impact. Mortality rates however are low. In contrast, in develop-
ing countries, viruses are responsible for approximately 20–30% of
respiratory deaths in children. The spectrum of disease ranges from
upper respiratory tract infections such as common colds to infec-
tions of the lower respiratory tract manifesting as bronchiolitis or
pneumonia.

Respiratory Syncytial Virus (RSV) is the most common cause of
lower respiratory tract infection in infants and children worldwide.
Most frequent types of influenza viruses that affect individuals are
Influenza A and B, however rhinoviruses are the common cause of
coughs and colds during winter with a peak season in the UK to be
between January and March.

The elderly and infant population tend to be the most suscep-
tible to these viral illnesses. The availability of an External Quality
Assessment (EQA) panel for the Molecular Detection of Respiratory
viruses is crucial for providing objective evidence in the quality of
testing with a request.

Materials and methods: A pilot distribution, containing 9 speci-
mens was sent out to 23 participants. Three simulated throat swabs
and six simulated freeze-dried nasopharyngeal aspirate material
(Specimen numbers were 3642–3650) were dispatched for testing
for respiratory pathogens using molecular methods. The swab spec-
imens were distributed in a Phosphate Buffer Solution (PBS) based
solution with a different cell line added in each of them. The freeze
dried specimens were distributed in a sucrose based matrix. Sim-
ulated specimens were positive for Parainfluenza virus type one
(PIV-1), Adenovirus type 2 (AdV-2) and Influenza B (FluB).

Results: Out of 23 participants, 21 returned their results. Only
one laboratory detected PIV-1 in specimen 3642. PIV-1 was cor-
rectly reported for specimen 3643 mainly by those laboratories
who have used in-house real-time multiplex/single target PCR
assays. RespiFinder was the only commercially available multiplex
real-time assay that was able to detect PIV-1 in specimen 3643.

Adenovirus type 2 was successfully detected for specimens
3644, 3645 and 3649 by all those laboratories tested 100% for
adenoviruses. Performance was excellent for Flu-B with 100% of

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.226&domain=pdf
http://dx.doi.org/10.1016/j.jcv.2016.08.226
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.227&domain=pdf
http://dx.doi.org/10.1016/j.jcv.2016.08.227
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.228&domain=pdf


S114 Abstracts / Journal of Clinical Virology 82S (2016) S1–S142

participants reporting the correct virus for specimen 3646, 3647
and 3650. A new pilot is due to be sent out in June 2016 and it will
contain 6 freeze–dried samples with the same matrix as previously
used.

Conclusion: This study established that there is a need in offer-
ing a scheme for the molecular detection of the most important
Respiratory Viruses. The new scheme is expected to be available
from April 2017 and is available for laboratories that performing
molecular testing for respiratory pathogens.

http://dx.doi.org/10.1016/j.jcv.2016.08.228
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Genotyping and epidemiology analysis of
human rhinovirus among children with severe
acute respiratory infection in Shanghai, China
2013–2014

R.J. Lu ∗, N. Zhu, W.J. Tan

National Institute for Viral Disease Control and
Prevention, Chinese Center for Disease Control and
Prevention, Beijing, China

Background: Human rhinovirus (HRV) belongs to the
Enterovirus genus and Picornaviridae family, which has been
classified into three species, HRV-A to HRV-C. HRV is a common
cause of mild acute respiratory infection (ARI) in children. How-
ever, in recent years, HRV has been identified as an etiological agent
of severe acute respiratory infection (SARI) C such as pneumonia,
bronchiolitis and asthma, especially HRV-C discovered in 2006. In
China, HRV species, epidemiological data and clinical profiles are
limited on HRV infection in children with SARI.

Objectives: To investigate the epidemiological characteristics,
clinical features and genotype diversity of human rhinoviruses
from children with severe acute respiratory infections.

Study design: 441 nasopharyngeal aspirates were collected
from children with SARI in Shanghai from 2013 to 2014. Nested
RT-PCR was employed for preliminary HRV detection and phyloge-
netic analysis on VP4/VP2 region was used to further characterize
the viruses. The clinical and epidemiological characteristics of the
patients with HRV infection were analyzed.

Results: HRV was detected in 132 (29.9%) of the 441 specimens:
HRV-A in 70 (56%), HRV-B in 10 (7.6%), HRV-C in 31 (23.5%) and
HRV untyped in 21 (18.9%). HRV-A to HRV-C detections peaked
in September, August and October, corresponding with autumn,
respectively. A higher detection frequency of HRV-A and HRV-C
occurred in the <5 years age groups. Cough, fever and wheezing
were the most common symptoms and pneumonia was the most
common diagnosis in patients with HRV infection. Overall there
were no significant differences in the clinical symptom and diag-
nosis between the patients infected with HRV-A and HRV-C. HRV-C
is recently discovered species and may be associated with SARI,
asthma and wheezing. Phylogenetic analysis showed that HRV-C
strains in present study belonged to C3, C6, C13, C15, C16, C18, C24,
C27, C30, C37 and C39 genotypes especially, and C6, C16 and C24
were the most frequently genotypes, which were different from the
reports from Japan, Paraguay and Hong Kong China. In addition, 53
(40.2%) HRV positive patients were co-infected with other respira-
tory viruses, among which the most HRV-associated co-infections
involved human bocavirus (HBoV), adenovirus (ADV) and human
parainfluenza virus (PIV).

Conclusion: Our study showed that HRV was frequently present
in children with SARI in Shanghai, China. The clinical symptom and
diagnosis of patients infected with HRV-A were similar with HRV-C

species. 11genotypes for HRV-C were found and C6, C16 and C24
genotypes were the most common.

http://dx.doi.org/10.1016/j.jcv.2016.08.229
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RSV surveillance in Sweden – How can we
improve it?

Heli Harvala 1,∗, AnnaSara Carnahan 2,
Mia Brytting 2

1 Public Health Agency of Sweden and ECDC, Sweden
2 Public Health Agency of Sweden, Sweden

Introduction: National RSV surveillance in Sweden aims to
guide clinicians through the RSV season and help them to opti-
mize the timing of RSV immunoprophylaxis, in order to prevent
serious cases of RSV among infants. Estimating the burden of RSV
infection will likely become an important aim of surveillance as
vaccines approach the commercial market. We evaluated how RSV
diagnostics is currently performed in Sweden and the usefulness of
RSV surveillance to clinicians.

Methods: Clinical microbiology laboratories (n = 24) and clinics
(n = 5) are invited to report all laboratory-confirmed RSV infections
to the Public Health Agency of Sweden. These data are analysed
and results published weekly. The first questionnaire on methods
was sent to all reporting units, and the second on usefulness of
RSV surveillance to readers of the weekly report. Swedish Quality
Control Program (EQUALIS) data on the performance of laboratory
testing were also analysed.

Results: 23 laboratories and four clinics responded to the first
questionnaire, and 77 readers to the second. All except two labora-
tories use commercial and/or in-house PCR (15 and 7 laboratories,
respectively). RSV PCR is also performed in seven clinical chem-
istry laboratories; none participate in EQUALIS or RSV surveillance.
Chromatographic antigen detection (referred as near-patient test,
NPT) was reported to be used by three laboratories and eight clinics;
three of these clinics do not currently participate RSV surveillance.
NPT-results obtained only in two laboratories and one clinic are
confirmed by another assay. RSV-NPT sensitivity was 0.23 based
EQUALIS panel 2015. Reporting took 15 min/week (4–60 min); nine
laboratories found it time-consuming. Most clinical readers use the
published RSV data (38/45), either to guide timing of RSV immuno-
prophylaxis (n = 14), as staff information (n = 10) or for hospital
preparedness (n = 14).

Discussion: RSV surveillance data is widely used by clinicians,
but a need for a faster reporting platform was identified. Further-
more, the importance of confirming RSV-NPT results should be
highlighted. Clinical chemistry laboratories and clinics perform-
ing RSV-NPT will be encouraged to participate in EQUALIS and RSV
surveillance. These measures will improve Swedish RSV surveil-
lance and awareness of RSV in the pre-vaccination era.

http://dx.doi.org/10.1016/j.jcv.2016.08.230
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Microarray-based molecular detection of viral
pathogens associated with respiratory
infections

Muhammet Guzel Kurtoglu ∗, Oya Akkaya,
Ayse Ruveyda Ugur

Konya and Traditional and Research Hospital, Turkey

Objective: Acute respiratory infections are one of the most
common infectious diseases. Clinical course of acute respiratory
infections in young children and the elderly may be serious and
life-threatening. It has been emphasized that 20–60% of etiologic
agents are viruses. Respiratory syncytial virus (RSV) is the most
common viral pathogen in children. On the other hand, influenza
virus is the most commonly identified agent in adults. The aim of
this study is to identify the viral pathogens in hospitalized patients
with respiratory tract infection by using multiplex PCR method.

Methods: Nasopharyngeal swab samples obtained from hos-
pitalized patients with acute respiratory infections were enrolled
between January 2013 and December 2015. The identification of
influenza virus type A and B, human rhinovirus (HRV), respira-
tory syncytial virus A and B (RSV A-B), parainfluenza virus type
1, 2, 3, and 4, adenovirus, bocavirus, human coronavirus, human
enterovirus and human metapneumovirus (HMPV) in nasopha-
ryngeal samples was investigated by using CLART®Pneumovir kit
based on clinical array technology (Genomica, Spain).

Results: Of the 1290 patients included, 1110 (86%) were chil-
dren and 180 (14%) were adults. The number of samples in which
only one virus was identified was 600. In additional 150 specimens,
co-infections of multiple viruses were detected. The total of positive
samples was 750 (58%). The majority of these positive specimens
were children’s samples (694 versus 56). RSV was the most com-
mon viral agent (35%) followed by HRV (13%), and influenza (10%).
The rate of co-existence of viral pathogens was 20%. The multiplex
pcr results were shown in Table 1.

Conclusion: While RSV was the most common viral pathogen
detected inrespiratory infections, other emerging agents, such as
human metapneumovirus, bocavirus, and HRV were detected in
considerably high rates, suggesting these emerging agents should
not be underestimated in the etiology of respiratory infections. In
conclusion, in this study, it was shown that microarray-based mul-
tiplex PCR method is an easy, rapid, and sensitive diagnostic tool
for diagnosis of viral respiratory infections and that utility of this
method makes it essential among routine diagnostic tools in clinical
microbiology laboratories.

http://dx.doi.org/10.1016/j.jcv.2016.08.231

Table 1
Distribution of respiratory virusus in positive samples.

Viral agents % (n)

RSV 35 (266)
HRV 13 (94)
Influenza type A–B 10 (78)
Bocavirus 6 (45)
Parainfluenza virus 6 (44)
Metapneumovirus 5 (35)
Adenovirus 4 (30)
Enterovirus 0.7 (6)
Coronavirus 0.3 (2)
Co-existence 20 (150)

Total 100 (750)
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Detection of influenza viruses from patients in
university hospital
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Objective: Influenza epidemics occur almost every winter and
are associated with considerable morbidity, mortality and econom-
ical lost. All age groups are susceptible, but increasing age, certain
chronic medical conditions, immundeficiency, pregnancy increase
the risk of complications and death. Influenzae A and B are responsi-
ble for annual epidemics. Quick diagnosis of influenza by laboratory
methods are important for treatment of flu and prevention of epi-
demics.

The aim of this study is to detect prevalence of influenza virus
and its subtypes in patients who admitted to University Hospital in
Konya province with flu like symptoms.

Material and methods: Nasal swap samples of patients with
flu like symptoms who admitted to various clinics in Necmet-
tin Erbakan University Meram Medical Faculty in Konya; Turkey
between January 1, 2013 and May 25, 2016 were tested for
Influenza A and Influenza B by CLART® PneumoVir (Genomica,
Madrid, Spain) micraarray method and Seeplex® RV12 ACE Detec-
tion multiplex PCR (Seegene, S. Korea).

Results: Results of total 2041 samples are analyzed retrospec-
tively. 258 (12.6%) samples were positive for influenza virus. 97
(4.7%) were found to be positive for influenza A and 161 (7.8%) for
influenza B.

Conclusion: Influenza B was found to be the predominant sub-
type in patients who admitted to hospital with flu-like symptoms
in Konya province. In our study January to March were the months
with the highest percentage of testing positive for influenza virus
infection. Influenza virus can be detected from respiratory sam-
ples with high sensitivity by molecular methods such as microarray
method and multiplex PCR. Observing seasonal activity and epi-
demic strains and starting early treatment and taking isolation
measures are important for preventing rapid spread and progres-
sion of virus and has critical role for public health.

http://dx.doi.org/10.1016/j.jcv.2016.08.232
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An overview of human parainfluenza virus 1-4
infections in northeastern Slovenia based on
molecular detection

Barbara Blažič ∗, Darja Duh, Nika Volmajer,
Mojca Cimerman

National Laboratory of Health, Environment and
Food, Slovenia

Introduction: Human Parainfluenza viruses (HPIVs) are one of
the most common causes of upper and lower respiratory tract ill-
nesses, and an important cause of hospitalizations among children
under 5 years old. There are currently no published data on HPIV
infections in Slovenia.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcv.2016.08.231&domain=pdf
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Methods: In this retrospective study we examined a total of
2637 samples (nasopharyngeal, nose and throat swabs). They were
taken from patients with symptoms of respiratory infection admit-
ted to University Medical Centre Maribor during the years of 2014
and 2015. HPIV RNAs were detected with a commercial automated
multiplex PCR system (FilmArray, Biofire).

Results: Out of 2637 samples, 173 (6.56%) tested positive for
HPIVs. Nearly half of the HPIV-positive patients were infected
with HPIV-3 (49.71%, 86), followed by HPIV-4 (21.39%, 37), HPIV-1
(16.76%, 29) and HPIV-2 (15.03%, 26), respectively. Most frequently
identified type was HPIV-3, with regular activity throughout 2014
and 2015, including a substantial increase in both autumn-winter
seasons with peaks in November of 2014 and 2015. It was also the
predominant HPIV type represented in summer months of both
years alongside minute occurrences of type 2 and 4. An apparent
outbreak of HPIV-4 infections starting in summer, and progressing
in autumn of 2015 with a peak in September, was observed. At
the same time, HPIV-3 and HPIV-2 were in decline. Also, type 1
and 3 started to increase as HPIV-4 decreased. Type 2 was com-
pletely absent in spring 2014 but had a slight peak in October 2014
and was subsequently present in smaller numbers for the rest of
2015. The median age of HPIV-tested patients was 5, and ranged
from less than a year to 96 years old. The majority (82.08%, 142)
of infected patients were children under the age of 5. Among the
elderly (>65 years old) 12.75% (13/102) tested positive for one of
HPIVs, the oldest being 87 years old. The male to female ratio of
patients infected with HPIV was 1:1. HPIV was detected as the
only cause of infection in 60.11% (107) of cases and 5 of them
tested positive for two types of HPIV. In forty-eight (26.97%) HPIV-
positive samples one co-infection with other respiratory pathogen
was detected, 18 (10.11%) had two co-infections and 5 (2.81%)
had three or more co-infections. The prevalent (50.00%) pathogen
of co-infection was rhinovirus, followed by adenovirus in 18.00%,
enterovirus in 12.00% and respiratory syncytial virus in 10.00% of
samples. Coronavirus (HKU1 and OC43), Mycoplasma pneumoniae,
human metapneumovirus and Bordetella pertussis accounted for the
remaining 10.00%.

Conclusions: Overall, the analysed data suggests HPIV-3 as the
most prevalent type of HPIV infections in NE Slovenia. Both HPIV-2
and HPIV-3 showed continual presence in the studied 2-year period
with the latter greatly outnumbered the former. A similar bien-
nial distribution pattern for HPIV-1 and HPIV-4 was noted, which
could mean that they tend to occur in odd-numbered years. We also
observed an epidemic of HPIV-4 which is rarely reported in liter-
ature. From previously published reports it appears that seasonal
trends vary in different parts of the world and that the distribu-
tion of HPIV types is also affected by environmental conditions.
Additional data from following years is needed for a more clear
understanding of HPIV seasonal trends and interactions between
all four types in NE Slovenia.

http://dx.doi.org/10.1016/j.jcv.2016.08.233
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Seasonality of respiratory syncytial virus
infection in the EU/EEA, 2010–2016
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Pasi Penttinen 1, on behalf of the European
Influenza Surveillance Network2

1 European Centre for Disease Prevention and
Control (ECDC), Sweden
2 The European Influenza Surveillance Network,
Sweden

Background: Respiratory syncytial virus (RSV) is considered
the most common pathogen causing severe lower respiratory tract
infections among infants and children. RSV vaccine candidates are
in development and the World Health Organization is prepar-
ing global RSV surveillance to estimate the impact of future RSV
vaccines. One of the surveillance objectives is to monitor RSV
seasonality and intensity. A subset of EU/EEA Member States (MS)
are already testing clinical specimens for influenza and RSV as part
of their routine influenza surveillance. In this study, we are describ-
ing the seasonality of RSV infection in these countries.

Methods: We performed a retrospective descriptive study of
laboratory-confirmed RSV detections reported weekly through the
European Influenza Surveillance Network based on influenza-like
illness (ILI) or acute respiratory infection case definitions between
weeks 40/2010 and 14/2016. We compared findings between sys-
tematically sampled primary-care-based sentinel specimens tested
according to a standard protocol and convenience sampled primary
and hospital-care-based non-sentinel specimens. We also studied
the correlation between the median week of peak RSV detections
and the latitude of each reporting country’s capital by Pearson’s cor-
relation. RSV seasons were defined as the number of weeks when
detections exceeded 5% of total detections per season per country.

Results: Seventeen MS reported RSV detections during the study
period: seven MS reported 4399 sentinel detections and fifteen
MS reported 156,698 non-sentinel detections. Two MS contributed
60% of sentinel and 61% of non-sentinel detections. Seasonality was
observed within both surveillance systems. The median length of
RSV season estimated based on sentinel and non-sentinel surveil-
lance was 11 (with country range 6–28) and 10 (range 6–18)
weeks, respectively. The median peak week for sentinel detec-
tions was week 6 (range 48–18), and for non-sentinel detections
week 5 (range 49–17). RSV was detected by non-sentinel surveil-
lance throughout the year but in sentinel system only during weeks
45–13 with consistent reporting. RSV detections peaked later with
increasing latitude (r = 0.41 for sentinel and 0.46 for non-sentinel).

Conclusions: RSV detections in 17EU/EEA MS followed a sea-
sonal pattern, peaking regularly early February and lasting around
10 weeks. Our data confirm the moderate correlation between
the timing of the epidemic peak and increasing latitude that has
been shown earlier. Our study suggests that RSV seasonality can be
assessed through both sentinel and non-sentinel influenza surveil-
lance systems but more sensitively in the latter one. Overall, the
number of sentinel RSV detections were vastly lower compared to
non-sentinel specimens which is a reflection of different surveil-
lance systems and number of participating countries. We do not
have RSV-specific denominator data and can therefore not calculate
proportions. Further limitations of the data include that large detec-
tion volumes originate from only two MS. Despite the limitations,
this study supports the use of influenza surveillance systems for
monitoring RSV seasonality with consideration to adjust the ILI case
definition to establish an RSV-specific surveillance system. Further-

http://dx.doi.org/10.1016/j.jcv.2016.08.233
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more, for monitoring of intensity, RSV-specific denominators are
needed.

http://dx.doi.org/10.1016/j.jcv.2016.08.234
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Herpes Simplex 1-2 in broncho alveolar fluid: A
5 years retrospective study

Catherine Mengelle 1,∗, Jacques Izopet 1,2,
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Jean-Michel Mansuy 1

1 Department of Virology, Toulouse University
Hospital, Toulouse, France
2 Department of Physiopathology, Toulouse Purpan,
Unité Inserm U563, Toulouse, France

Aim: Respiratory viruses are very often detected in pneumo-
nia thanks to uniplex and multiplex real-time PCR techniques.
Moreover viruses that are not primilarly the cause of respiratory
infections may also be detected such as HSV 1-2, varicella zoster
virus and cytomegalovirus.

The aim of our study was to analyze the prevalence of other
respiratory infections among broncho-alveolar lavages (BAL) posi-
tive for HSV 1-2. The clinical outcome of patients according to the
anti HSV 1-2 treatment was also analyzed.

Material and methods: Data from hospitalized patients
suffering from serious respiratory symptoms and whose broncho-
alveolar lavages were positive for HSV 1-2 by an in-house real-time
PCR were analyzed.

Nucleic acids (NA) had been extracted with the MagNA Pure
96 DNA and Viral NA Small Volume kit® on the MagNA Pure 96TM

instrument (Roche Molecular Diagnostics, Meylan, France).
Samples had been tested for 16 respiratory viruses (influenza

A and B, parainfluenza 1–4, respiratory syncytial viruses A and
B, human metapneumovirus, coronaviruses 229E, OC43 and NL63,
rhinoviruses, enteroviruses, bocaviruses and adenoviruses) with a
multiplex RT-PCR (AnyplexTM II RV16 Detection®, Seegene) on the
CFX96TM Real-Time System (Biorad diagnostics).

NA had also been tested for cytomegalovirus, varicella zoster
virus employing a monoplex in-house PCR on the Light Cycler or the
Light Cycler 480TM (Roche Molecular Diagnostics, Meylan, France).

Data were analyzed on StataTM software (StataCorp, Texas)
using the exact Fisher test.

Results: Between 2011 and 2015, 122 (73 males) patients
attending an intensive care unit in the Toulouse University Hos-
pital were selected with a HSV 1-2 positive result (mean age 62;
24–86). 119 samples were HSV-1 and three were HSV-2.

117 had been tested with the AnyplexTM II RV16 Detection
Seegene®. All the viruses of the panel had been detected except
parainfluenza 1, 2 and 4, human metapneumovirus and bocavirus;
Influenza viruses were the most detected (n = 13), followed by rhi-
novirus (n = 6), respiratory syncytial virus (n = 5) and adenovirus
(n = 4). 117 samples had been tested for cytomegalovirus (26 posi-
tive), and 90 for varicella zoster virus (negative).

28 among the 78 samples that tested positive for HSV 1-2
during the winter season (November to April) were also positive
for another respiratory virus. During the summer season (May to
October) 44 samples tested positive for HSV 1-2 with only 4 in
coinfection (p < 0.005).

The mortality rate did not differ between the HSV 1-2 positive
patients treated with acyclovir or valacyclovir (n = 57) and those
who were not (p = ns).

Conclusions: Our results indicate that HSV 1-2 infection is
frequent among patients hospitalized in intensive care unit. Dur-
ing the winter season this infection is linked to other respiratory
viruses.

The apparent clinical inefficiency of anti HSV 1-2 treatment indi-
cates that the presence of the virus is more a witness of a clinically
poor condition rather than a cause of it.

http://dx.doi.org/10.1016/j.jcv.2016.08.235
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Three years (2013–2016) of human respiratory
syncytial virus surveillance at a tertiary hospital
in Catalonia, Spain
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Hospital Universitari Vall d’Hebron, Universitat
Autònoma de Barcelona, Spain

Background: Human respiratory syncytial virus (HRSV) is the
most common respiratory pathogen and the main cause of lower
respiratory tract infections among infants and young children. Its
genome is a lineal single-stranded negative-sense RNA of approx-
imately 15 kb that contains 10 genes encoding 11 proteins. The G
glycoprotein in the viral envelope plays an essential role in the virus
attachment. Antigenic and genetic differences in this protein lead
classify HRSV into two different groups, HRSV-A and HRSV-B. Fur-
thermore, based on the hypervariable region 2 (HVR-2) located in
the C-terminal domain of the G protein several genotypes have
been described. Selection pressure drives G protein to continu-
ously evolve, resulting in the likely replacement of predominant
genotype season by season. In the present study the epidemiology
of HRSV viruses detected in respiratory specimens from patients
attended at the Hospital Universitari Vall d’Hebron in Barcelona
(Spain) during three consecutive years (from 2013 to 2016) has
been described.

Material and methods: From October 2013 (week 40) to March
2016 (week 20) respiratory specimens from patients were collected
for laboratory confirmation of respiratory virus infection using
immunochromatography (Binax Now RSV Card, Allere Scarbor-
ough Inc, USA), immunofluorescence (D3 Ultra 8TM DFA Respiratory
Virus Screening & Identification Kit, Diagnostic HYBRIDS, USA) or
real-time multiplex RT-PCR (Anyplex II RV16 Detection Kit, See-
gene, Korea) assays. A nucleoprotein-specific real time RT-PCR was
performed to determine HRSV group. In addition, phylogenetic
analyses and molecular characterizations were carried out using
MEGAv5.2 software based on the HVR-2 sequence from a repre-
senting sampling of HRSV per week.

Results: A total of 16552 specimens were collected, of which
1324 (8.3%) were positive for HRSV. The virus showed a seasonal
pattern of circulation, previous to influenza annual epidemics, with
a maximum detection rates in the weeks 52 or 53 in all three
seasons. Viruses belonging to both HRSV groups were detected:
HRSV-A (662; 50%), HRSV-B (579, 44%), HRSV-A/B co-infection (8;
<1%), and 75 (6%) remained unsubtyped. There was an alterna-
tion in the predominance of HRSV group by season; while HRSV-B
was predominant during the first two seasons, HRSV-A became it
during the third. Based on HVR-2 phylogenetic analyses, HRSV-A
viruses belonged to ON1 genotype (153; 99%), but 2 (1%) to NA1.

http://dx.doi.org/10.1016/j.jcv.2016.08.234
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In addition, HRSV-B viruses belonged to BA9 (153; 83%), BA10 (9;
5%) and an undefined BA (1; 1%). Nevertheless, 21 (11%) sequences
from 2014 to 2015 season, closely related to the BA9 genotype,
clustered together with a bootstrap value of 100% showing a p-
distance between members of 0.006 and an average divergence
within group of 0.004. Therefore, according to the criterion used
by Venter et al. (J Gen Virol 2001; 82 (9): 2117-24), they might
belong to a novel genotype (purposed name as BA13 in this study).
However, viruses belonging to this new genotype were not found
during the subsequent 2015–2016 season.

Discussion and conclusions: Co-circulation of both HRSV
groups has been reported during the three seasons. An alterna-
tion of the predominant HRSV group was shown during these three
consecutive seasons. Although several genotypes were reported,
the most of viruses belong to ON1 (HRSV-A) and BA9 (HRSV-B).
The present study reports recent valuable data about the genetic
diversity of circulating HRSV in the Southern Europe.

http://dx.doi.org/10.1016/j.jcv.2016.08.236
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Evaluation of interferon lambda 4 nucleotide
polymorphism in infants suffering from
bronchiolitis
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1 Department of Molecular Medicine, Sapienza
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The clinical spectrum of respiratory syncytial virus (RSV)-
associated bronchiolitis in infants is variable, ranging from a mild
disease to a severe respiratory distress causing hospitalization. It
is acquired that immune response and genetic heterogeneity of
the host, together with well-known viral risk factors, contribute
to RSV disease severity. Recent studies showed the importance of
interferon (IFN) Lambda in the protection against RSV and other
respiratory viruses. Our previous studies in bronchiolitis patients
demonstrated higher mRNA levels of IFN Lambdas and of IFN-
stimulated genes in RSV-positive infants than in infants with HRV
infection.

Recently, it was shown that the novel ss469415590 SNP is
more strongly associated with spontaneous HCV clearance and
treatment-induced response than the IFN-lambda 3/IL28B SNP
rs12979860. The ss469415590 SNP is a di-nucleotide mutant
(TT > �G) located in the region upstream IL28B gene; the unfavor-
able �G allele is a frameshift variant creating the gene encoding a
functional protein designated IFN-lambda 4 (IFNL4).

Given the importance of the IFN lambda in respiratory infec-
tions, we sought to evaluate whether IFNL4 SNP could be associated
with bronchiolitis severity. Hence, infants admitted to the Paedi-
atric Department of Umberto I University Hospital, with a clinical
diagnosis of bronchiolitis, were tested for ss469415590 SNP. Bron-
chiolitis severity was assessed with a score, based on respiratory
rate, arterial oxygen saturation, presence of retractions and ability
to feed (score range 0–8). For each sample, detection of 14 major
respiratory viruses was performed and 122 samples positive only
to RSV were selected for this preliminary study. DNA for the haplo-
type analysis was obtained from a buccal swab, when available or
from archivial cell pellets from respiratory samples. TT/�G geno-
typing was performed with the “StepOne Real-Time PCR System”

method, using primers specific for the amplification of the polymor-
phic sequence and two TaqMan-MGB probes specific for each allele
(Express program and Genotyping assay service Applied Biosystem).

The presence of at least one �G allele (homo- or heterozygous)
was significantly associated with overall disease severity (severity
score 5–8), and related clinical parameters (but not with length
of hospital stay, age or weight at hospital admission, weight at
birth or gestational age, number of blood cells). Our previous study
showed that infants carrying IL28B rs12979860 TT allele, that is in
strong/moderate linkage disequilibrium with the IFNL4 �G allele,
had lower age at hospital admission, but did not suffer from a more
severe bronchiolitis course. However, that study did not examine
determinants of bronchiolitis severity in the RSV-infected children
separately, because of a smaller number of samples.

The present data suggest the importance of detecting IFNL4 SNPs
in a larger group of infants affected with bronchiolitis. Further stud-
ies are needed also to understand the protective or detrimental
effects of IFNL4 production during respiratory virus infections.

http://dx.doi.org/10.1016/j.jcv.2016.08.237
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Patterns of respiratory pathogen nasal
colonization in the first year of life in healthy
infants and infants with cystic fibrosis
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Introduction and study aims: Respiratory infections are known
to play a major role in morbidity and mortality, especially in early
childhood and infancy. A number of studies have investigated
pathogen colonization in otherwise healthy infants using PCR anal-
ysis of nasal swab material as an established diagnostic method.
However, little is known about pathogen colonization in infants
with chronic respiratory diseases like cystic fibrosis (CF). The aims
of our study were: (1) to investigate feasibility and quality of
parental collected nasal swab material for respiratory diagnostics;
(2) to analyze possible differences in viral and atypical pathogen
(Chlamydophila pnumoniae, Mycoplasma pneumoniae) colonization
in healthy infants compared to infants with CF.

Methods: 31 infants with CF and 32 unselected healthy infants
were included in this prospective longitudinal study spanning
the first year of life. Biweekly nasal FLOQSwabsTM (n = 1398)
placed in UTM-RTTM (Copan, Italia) were collected by parents after

http://dx.doi.org/10.1016/j.jcv.2016.08.236
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instruction by study nurses. Nucleic acids were extracted from
400 �l of sample using NucliSENS easyMAG (bioMérieux, Marcy
l’Etoile, France). RNA and DNA were eluted in 110 �l and ana-
lyzed by real-time PCR using a combination of 7 duplex Respiratory
Multi Well System r-geneTM assays (influenza A/B, RSV/hMPV,
Rhino&EV/cell control, ADV/HBoV, HCoV/HPIV1-4, Chla/Myco and
PeV) (Argene/bioMerieux,Marcy l’Etoile, France), according to the
manufacturer’s instructions. Sample quality was evaluated using a
HPRT1 cellular gene control (CC) assay (included in the Rhino&EV
assay) that evaluated the quantity of human epithelial cells present
in the sample.

Results: CC was positive in 93% of the samples (1294/1398) and
among those, 98% and 87% were positive in healthy and CF infant
groups, respectively. Semiquantitative analysis of positive CCs and
virus positive samples did not differ between the two groups. Anal-
yses of the CT values (with and without inclusion of low quality
swabs) did not demonstrate any differences between both study
groups. Rates of viral colonization were similar in healthy and CF
infants (43% and 42%, respectively), however there were clear dif-
ferences in PIV colonization (11% and 6%, respectively; p = 0.038)
and bocavirus colonization (6% and 23%, respectively; p < 0.001).
HRV was the most frequent virus identified in healthy and CF
infants (57% and 46%, respectively).

Conclusion: This study demonstrated that parental collection
of nasal swabs from healthy and CF infants provided easy and
adequate material for testing. Although the number of low qual-
ity swabs was slightly higher in the CF group, sensitivity analysis
showed that this did not bias the results. Possible reasons for lower
quality may be more careful swabbing by parents of infants with
CF or viscous mucus in the nose. Interestingly, while viral coloniza-
tion in general was similar in healthy and CF infants, there were
clear differences in viral species, a finding of importance for future
treatment options and understanding disease development.

http://dx.doi.org/10.1016/j.jcv.2016.08.238
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Background and objective: Rhinoviruses (RV) are major
causative agents of acute respiratory tract infections in children
and adults. Rhinoviruses can be divided into three species (RV-A,
RV-B, and RV-C) including many different viral types on the basis
of their genetic characteristics. The objective of the study was to
determine the distribution of RV species in respiratory infections
between January 2014 and 2016 in Aydın, Turkey, and to investigate
the relationship between the RV species and clinical symptoms.

Material and methods: Between January 2014 and 2016, a total
127 nasopharyngeal swabs samples were collected from patients
submitted to Adnan Menderes University Hospital in Aydın, Turkey.
The screening of respiratory viruses (HAdV, FLUAV, FLUBV, RV,

HCoV- 229E/NL63, HCoV-OC43, HMPV, HPIV-1, HPIV-2, HPIV-3,
HPIV-4, HEV, HRSVA, HRSV-B and HBoV) was performed with two
commercial multiplex PCR-based method (Anyplex II RV16, Seegene,
South Korea and FTD Respiratory pathogens 21 plus, Luxemburg).
The RV-positive samples were sequenced in the VP4/VP2 regions.

Results: Of the 127 samples, 96 (75.5%) were positive (50 chil-
dren, 46 adults). The median age for children was 24 months
(6.19–72) and the mean age for adults was 57.63 ± 15.68. From
a total of 96 rhinovirus-positive samples, 65 (33 children and
32 adults) were sequenced in the VP4/VP2 regions. Twenty-eight
(43.07%) samples were identified as RV-A and 7 (10.76%) as RV-B,
and 28 (43.07%) samples belonging to the RV-C species. EV-D68
was detected in only one adult patient.

Conclusion: To our information, this is the first study about
RV genotyping in children and adult patients in Turkey. We have
detected RV-A and RV-C being the most prevalent species, and HRV-
B trailing behind No significant relationship between the RV species
and clinical symptoms was observed.

http://dx.doi.org/10.1016/j.jcv.2016.08.239
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A cost-efficient solution: Reagent comparison
guide for neuraminidase inhibition assay
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Background: The neuraminidase (NA) inhibitors (NAIs) encom-
pass three FDA-approved compounds: oseltamivir (Tamiflu®),
zanamivir (Relenza®) and peramivir (Rapivab®); along with lan-
inamivir (Inavir®) approved in Japan [Takashita et al., 2015]. The
potential for emergence and spread of NAI-resistant viruses and
the limited therapeutic options available reinforce the importance
of NAI susceptibility surveillance [Okomo-Adhiambo et al., 2014].

Phenotypic profiling of influenza virus (IV) susceptibility to
NAIs tested by neuraminidase inhibition assay (NIA) has been the
recommended methodology to use, allowing to determine the con-
centration of NAI required to inhibit 50% of the virus NA activity
(IC50) [WHO, 2012]. The central reagents used in this assay, specif-
ically the MUNANA substrate and the antiviral drug can be obtained
from multiples pharmaceutical companies at a different price. Con-
sequently, there is the need of practical guidance regarding the
chosen reagent suppliers, which may have an effective outcome
on the reported inter-laboratory results. In this context, the evalu-
ation of available reagents is essential to determine the efficacy of
the alternative sources for MUNANA and NAIs and possibly provide
a cost-efficient alternative solution.

This study aimed to compare available alternative reagents for
NA activity assay (NAA) and NIA and to assess the phenotypic sus-
ceptibility profiles of IV from different (sub)types to the new NAIs
laninamivir and peramivir.

Methods: Twelve IV were selected for study: 6 virus isolates
from a reference panel (isirv-Antiviral Group); and 6 clinical speci-
mens positive for influenza virus. Phenotypic assay was performed
using an in-house MUNANA-based IC50 fluorescence assay [HPA,
2006].

http://dx.doi.org/10.1016/j.jcv.2016.08.238
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NAA was performed using the MUNANA substrate obtained
from both Biosynth AG and Sigma-Aldrich companies. The NIA was
conducted for both MUNANA brands to assess the susceptibilities
of all IV to oseltamivir and zanamivir.

Additionally, NIA was performed for each IV strain with alter-
native sources of NAIs: oseltamivir – F. Hoffmann-La Roche Ltd vs.
oseltamivir – Sequoia Research Products Ltd (SRP); zanamivir –
GlaxoSmithKline vs. zanamivir – SRP; laninamivir – Daiichi Sankyo
vs. laninamivir – SRP and peramivir – BioCryst Pharmaceuticals.

Statistical analyses were performed by one-way analysis of vari-
ance (ANOVA) followed by Tukey’s Honestly Significant Difference
post-hoc test (˛ = 0.05) using R.

Results: No statistically significant difference was established
for the IC50 means of each pair of commercially available reagents.

MUNANA from both companies performed similarly in deter-
mining NA activity of the selected IV and exhibited the same profile
in determining the IC50 mean values for oseltamivir and zanamivir.

IC50 values of the selected IV determined for oseltamivir,
zanamivir and laninamivir exhibited the same potency for the dif-
ferent sources of NAIs.

Conclusions: MUNANA substrate compound and NAIs previ-
ously available from a single supplier can now be purchased from
other chemical companies and at a significantly low price. Given
the limited resources of research and public health funding, prefer-
ence for alternative suppliers might be translated into cost savings
or low bureaucratic nuisance. This strategy may maximize funding
resources and allow researchers to divert more funds to targeted
research goals. Laboratories are encouraged to consider these cost-
efficient alternative suppliers as a reliable solution.

http://dx.doi.org/10.1016/j.jcv.2016.08.240
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Evaluation of point of care testing platform
(ePLEX) for respiratory viral diagnosis

Daniel Guerendiain ∗, Laura MacKenzie,
K.E. Templeton

NHS Lothian, Royal Infirmary of Edinburgh, UK

Background: There is an increasing demand on laboratories to
deliver respiratory viral diagnosis by molecular methods. Different
strategies are explored which include – point of care testing which
is simple, requires minimal hands on time, is fast and can be done
in ward areas and not in centralised laboratories. Tests considered
need to be shown to have good performance.

GenMark Diagnostics Inc. (Carlsbad, USA) has developed a respi-
ratory panel assay (RP) for the ePlex system detecting 26 microbes,
including 22 virus and 4 (atypical) bacteria in 90 min.

The RP cartridge contains all reagents required to run the RP
Panel assay. Lysis and nucleic acid extraction, PCR amplification
and hybridization-based electrochemical detection occur inside the
cartridge, reducing the hands-on-time to less than 1 min per sam-
ple.

The objective of this study was to compare and study the per-
formance of the new GenMark ePlex assay against the in house
real-time PCR, a lab developed test (LDT).

Material and methods: 81 nasopharyngeal swabs samples
(NPS) in UTM were previously tested by an in-house Real Time PCR.
Samples selected contained the following respiratory pathogens:
respiratory syncytial virus, influenza A, influenza B, rhinovirus,
enterovirus, bocavirus, coronaviruses, metapneumovirus, parain-
fluenza viruses, Bordetella pertussis and Mycoplasma pneumoniae
32.1% samples were co-infected, even with 4 different organisms.

Samples selected were less than 4 months old with only one
freeze/thaw cycle. Ct values ranging from 17.11 to 40.39 mean
24.74.

200 �l of each NPS sample was added to the ePlex Sample Buffer
device, transferred to the RP cartridge and then inserted on the
ePlex device.

Agreement between the original LDT results and the results
obtained with the ePlex assay was assessed as detected or not
detected.

Additionally 5 successive 1:10 dilutions were performed for 7
different specimens: RSV, influenza A H1N1, influenza B, rhinovirus,
bocavirus, Mycoplasma pneumoniae and Bordetella pertussis. Dilu-
tions were tested on both assays to identify and compare the lower
limit of detection to the LDT.

Results: Total concordance was observed in 91.73% of cases.
Only 10 discrepancies were identified. 7 organisms were detected
by the ePlex assay and missed by the LDT and 3 organisms were pos-
itive detected by the LDT and negative by the ePlex. Discrepancies
were repeated in both assays showing same results.

Total concordance was observed in 80% of dilutions. 1 dilution
10−4 RSV sample was detected by the ePlex and resulted negative
for the LDT. As well 6 samples (10−3–10−5 dilutions) were positive
for the LDT and negative for the ePlex assay. B. pertussis did not
detect the 2 lower dilutions as a different target gene was in use in
ePlex assay.

Conclusion: The preliminary evaluation on a small sample set
show a very good agreement across a range of pathogens with the
GenMark compares in house real-time PCR. The assay was also
found to be very simple and easy to perform and would be suitable
for a hospital ward or outpatient environment.

http://dx.doi.org/10.1016/j.jcv.2016.08.241
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Single genetic clades of EV-D68 strains in 2010,
2013, and 2015 in Osaka City, Japan
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D. Kanbayashi 1, Y. Hirai 1, U. Kohdera 2,
M. Togawa 3, K. Amo 3, M. Shiomi 4, T. Nishigaki 5,
T. Kageyama 6, H. Kubo 1

1 Osaka City Institute of Public Health and
Environmental Sciences, Japan
2 Nakano Children’s Hospital, Japan
3 Osaka City General Hospital, Japan
4 Aizenbashi Hospital, Japan
5 Osaka Police Hospital, Japan
6 Influenza Virus Research Center, National Institute
of Infectious Diseases, Japan

Background: Detection of Enterovirus D68 (EV-D68), a cause
of acute respiratory tract infection (ARTI), was rarely reported
before the early 2000s. Molecular analyses have demonstrated that
recently detected EV-D68 strains are of three major genetic clades.
We previously reported the emergence of EV-D68 in children with
ARTI in Osaka City, Japan in 2010.

Objectives: This study surveyed EV-D68 among children with
ARTI since its first endemic period in 2010 and conducted molecular
analyses of the detected viral genome sequences.

Methods: During November 2010–December 2015, 2215 respi-
ratory clinical specimens were obtained from children (<10 years
old) with ARTI. Specimens from patients diagnosed with influenza
were excluded. Real-time RT-PCR was used to detect enteroviruses.
Viral protein 4 (VP4) or VP1 genes were sequenced to identify EV-
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D68. To analyze and compare the EV-D68 endemics in 2010, 2013,
and 2015 in Osaka City, complete or nearly complete viral genome
sequences were determined. Then phylogenetic analyses were con-
ducted.

Results: Enteroviruses were detected in 119 (5.4%) samples.
Specimens positive for EV-D68 were 18 (0.8%, 18/2215): 4 in 2013
(2.8%, 4/142), 1 in 2014 (0.4%, 1/232), and 13 in 2015 (1.9%, 13/675).
All EV-D68 strains, except for one strain in 2014, were detected
during summer–autumn. About 94% of EV-D68-positive patients
had lower respiratory tract infections such as bronchitis, asthmatic
bronchitis, and pneumonia. Phylogenetic analyses using available
VP1 sequences revealed that EV-D68 strains detected in Osaka City
in 2010, 2013, and 2015 belong to distinct clusters: Clades C, A, and
B, respectively. Genetic clades were named according to an earlier
report [Tokarz et al., J Gen Virol., 2012]. Complete or nearly com-
plete genome sequence determination revealed that Osaka strains
of Clades A, B, and C commonly have deletion corresponding to
nucleic acid positions 681–704 in the 5′ untranslated region (UTR)
of the prototype Fermon strain. Both Clades B and C have additional
deleted regions in the 716–727 nt position.

Conclusions: Re-emergence of EV-D68 was observed mainly
in 2013 and 2015 since its first endemic period in 2010 in Osaka
City. Although some specific deleted nucleotide sequence regions
were observed in 5′ UTR among three genetic clades compared
with the prototype strain, their functional differences and impor-
tance remain unclear. Genetic differences between EV-D68 strains
in 2010, 2013, and 2015 might contribute to the resurgence of EV-
D68 every few years in the limited geographic region.

http://dx.doi.org/10.1016/j.jcv.2016.08.242
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Influenza surveillance during 2015/2016 season
in Portugal

R. Guiomar 1,∗, P. Pechirra 1, P. Cristóvão 1,
I. Costa 1, P. Conde 1, S. Pereira da Silva 2,
B. Nunes 2, A. Rodrigues 2

1 National Influenza and Other Respiratory Viruses
Reference Laboratory, Infectious Diseases
Department, National Institute of Health Dr. Ricardo
Jorge, Lisbon, Portugal
2 Epidemiology Department, National Institute of
Health Dr. Ricardo Jorge, Lisbon, Portugal

Background: The National Influenza Surveillance Program
ensures influenza epidemiological surveillance, integrating clin-
ical and laboratory data. The clinical component describes the
transmissibility over time, the virological component detects and
characterizes influenza virus in circulation. Data is generated
through 2 sentinel surveillance structures, the General Prac-
titioner’s Sentinel Network (since 1990) and the Network of
Emergency Units (since 1999). Here we provide the evaluation of
2015/2016 influenza season in Portugal.

Methods: Influenza-Like illness (ILI) cases were reported to the
National Influenza Reference Laboratory and to the Epidemiology
Department of the National Institute of Health, in the context of
the National Influenza Surveillance Program, from week 39/2015
through week 20/2016. The intensity and duration of the epi-
demic period were described based on the weekly ILI incidence
rates. Nasopharyngeal swabs were collected for influenza and other
respiratory viruses (RV: respiratory syncytial virus, adenovirus, rhi-
novirus, metapneumovirus, coronavirus, parainfluenza virus) for
diagnosis and characterization. The detection of influenza and RV

was performed by multiplex real-time RT-PCR. Influenza virus iso-
lation, antigenic analysis (hemagglutination inhibition assay) and
genetic characterization (HA1 gene segment) were performed.

Results: During 2015/2016 season the influenza activity was
low and the epidemic period occurred between week 1/2016 and
9/2016 with a maximum of 59.4 ILI cases per 105 inhabitants in
week 3/2016. No impact on mortality from all causes was observed
in any age group. 1097 nasopharyngeal swabs were tested for
influenza and other respiratory viruses, influenza was detected in
444 (41%) and others respiratory viruses were found in 265 (24%).
The influenza A(H1)pdm09 was predominant (91% of flu confirmed
cases). Influenza B/Victoria was identified sporadically (7% of flu
cases) in late season. A(H1)pdm09 were predominantly detected
in adults aged 15–64. Other respiratory viruses were detected in
influenza negative cases, being rhinovirus (101; 38%) and coro-
navirus (78; 29%) found in higher frequencies. The antigenic and
genetic analysis of circulating influenza A(H1)pdm09 showed simi-
larity with vaccine strain. The majority of influenza B virus belonged
to Victoria lineage and clade 1A, dissimilar from 2015/16 vac-
cine strain. Although few A(H3) viruses in circulation, almost all
were similar to strain recommended for next season, 2016/2017,
influenza vaccine. None of the 420 A(H1)pdm09 viruses analysed
showed the H275Y substitution, correlated to high reduced suscep-
tibility to oseltamivir.

Conclusions: Influenza activity during 2015/2016 flu season
was low, that can be linked with a higher influenza activity in
last season and exceptional climatic conditions during the win-
ter (higher temperature than usual). A(H1pdm)09 viruses were
dominant, although in co-circulation with influenza B/Victoria. Sit-
uation that contrasts with European influenza picture, that showed
a late peak of influenza B/Victoria. Influenza A(H1)pdm09 detec-
tions reached the highest percentage in adults (15–64 years old).
Most influenza detected viruses were similar to the 2015/2016 vac-
cine strains, although circulating influenza B/Victoria were from a
different lineage comparing with vaccine strain. Observed mortal-
ity from all causes was within expected values during study period.

http://dx.doi.org/10.1016/j.jcv.2016.08.243
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Molecular characterization of respiratory
syncytial virus during 2015–2016 season in
Portugal
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Background: Respiratory syncytial virus (RSV) is one of the most
frequent and important respiratory viral agent that causes respira-
tory infection complications in younger children and elderly. RSV
has an autumn/winter seasonality. Genetic diversity in both of RSV
A and B subtypes increased in last years with the spread of new
genotypes. This study aims to describe the genetic variability of
RSV during 2015/2016 season in Portugal and correlate the circu-
lating genotypes with detected ones in previous seasons. Will also
be evaluated the association between genotype, clinical diagnosis
and age.

Methods: During 2015/2016 winter season, between
November/2015 and February/2016, 45 RSV were genetically
characterized. RSV positive respiratory samples were collected in
two settings: children under 5 years old diagnosed by hospital
laboratories from the Portuguese Laboratory Network for the Diag-
nosis of Influenza Infection, and all age Influenza-like illness (ILI)
patients reported by primary care health services and diagnosed
by the National Influenza Reference Laboratory. All samples were
irreversibly anonymized. Demographic and clinical data were
collected. RSV detection was performed by real-time PCR and
other biomolecular methods. RSV genotype was assigned by the
nucleotide sequence of the hypervariable C-terminal region of the
G protein gene and the phylogenetic analysis was performed in
MEGA 6.0.

Results: From 45 RSV genetically characterized, 31 (69%) were
reported by hospitals, patients age ranged from newborn to 4 years
old. From these, 25 (81%; 25/31) patients were hospitalized, being
the bronchiolitis the most frequent diagnosis. While 14 (31%) RSV
cases came from primary care health services, patients age ranged
from 3 to 83 and all had a clinical diagnosis of ILI. Were included
patients from both genders in equal proportions.

RSV A and B co-circulated during 2015/2016 season. Were
genetically characterized 21 (47%) RSV A and 24 (53%) RSV B. 90%
(19/21) of RSV A clustered in ON1 genotype, the others 2 clustered
with NA1 genotype. All RSV B present a BA-like genotype, 70%
(17/24) were similar to BA9 and 30% (7/24) clustered with BA10
genotype.

Conclusions: During 2015/2016 season was observed a co-
circulation of RSVA and RSVB. In present study ON1genotype was
predominant in circulation among RSVA, this was also detected
as the major RSVA genotype at the global level. Only two RSVA
belonged to NA1 genotype. In Portugal, NA1 was in circulation dur-
ing 2010–2012 period. Undetected since 2012, it seems to reappear
during 2015/2016 season. All RSVB characterized belonged to BA
genotypes, the majority clustered within BA9 genotype. BA10 geno-
type was also identified in circulation at low frequency. BA9 and
BA10 were being found in co-circulation since 2011/2012. No asso-
ciation was found between age, clinical diagnosis and RSVA and
B genotypes. RSV has an important impact in children in high-risk
groups highlighting the need of a continuous RSV surveillance each
winter.

http://dx.doi.org/10.1016/j.jcv.2016.08.244
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Circulating enterovirus genotypes in Norway,
2014–2015: A reason for concern?
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Background: Enteroviruses (EV) are small single-stranded RNA
viruses belonging to the Picornaviridae family, and are responsible
for a wide variety of human infections ranging from mild respira-
tory illnesses to severe neurological diseases with central nervous
system involvement. In Norway, typing of enterovirus is performed
both at the Virology Department of the Norwegian Institute of
Public Health (NIPH) which is the National/WHO Reference Lab-
oratory for Polio/Enterovirus receiving samples from all regions of
the country and at St. Olav’s Hospital. Following an alarming detec-
tion of EV-D68 infections in young children presenting with acute
flaccid paralysis (AFP) in Norway in 2014, the aim of this study was
to monitor the circulating EV genotypes obtained from the available
data collected from 2014 and 2015, in Norway.

Methods: We performed a retrospective descriptive study on
EV cases with clinical information dating from 2014 to 2015 by
analysing the distribution of isolates identified by serotyping using
neutralisation with monovalent antisera at NIPH; or identified by
Sanger sequencing at St. Olav’s Hospital. Statistical analysis was
performed using STATA software, with significance at p < 0.05.

Results: In general, the majority of EV positives was verified
among male (ranging from 52–56%) children below 2 years of age.
The analysis performed on NIPH data revealed that 23/132 (17.4%)
and 36/101 (35.5%) of samples were EV positive in 2014 and 2015,
respectively, of which 18/23 (78.3%) and 34/36 (94.4%) were typed.
The overall typing analysis for both years showed a predominance
of echo 18 and echo 30, with a threefold increase of Coxsackie B5
from 2014 to 2015. For St. Olav’s 2015 data, we verified that, from
a total of 1183 samples, 146 (12.3%) were EV positive, from which
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Coxsackie A6 (20%), EV71 (4.8%) and echo 3 (3.4%) were the most
commonly detected. Analysis of clinical data showed a significant
association between hand-foot-mouth disease (HFMD) and geno-
types EV71 (risk ratio, rr13.6; Confidence interval, CI 5.4–33.9) and
Coxsackie A6 (rr29.4; CI 17.7–48.8). In 2014, Coxsackie A16 was
found in stool samples from one AFP case and EV-D68 was found
in respiratory specimens from two AFP cases.

Conclusion: This study shows the seasonal fluctuation in circu-
lating EV genotypes from one year to the next, verified in prevalence
switches mainly between Coxsackievirus and echovirus genotypes.
In addition to the well-known association between HFMD and
EV71, we detected an association between Coxsackie A6 and HFMD,
which has of late also been observed in other countries. These find-
ings highlight the importance of continued EV surveillance in order
to establish the virulence of circulating and upcoming EV genotypes
and appropriately guide specific Public Health recommendations.

http://dx.doi.org/10.1016/j.jcv.2016.08.245
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Different epidemiological characteristics of
respiratory virus infections in children and
adults

Christiane Prifert ∗, Benedikt Weissbrich

Institute of Virology, University of Wuerzburg,
Germany

Acute respiratory tract infections (RTI) are mostly caused by
viruses and are a leading cause of morbidity and mortality espe-
cially in young children, the elderly, and in immunocompromised
patients. We analyzed epidemiological characteristics of RTI in a
university hospital setting in the winter seasons 2015 and 2016.

Diagnostics of respiratory viruses was performed prospec-
tively with the multiplex PCR “FTD Respiratory Pathogens 21”
(Fast-track Diagnostics). This kit allows detection of influenza
A and B virus (Flu A and B), respiratory syncytial virus
(RSV), metapneumovirus (MPV), adenovirus (AdV), coronaviruses
(CoV) 229E/OC43/NL63/HKU1, parainfluenzaviruses (PIV) 1-4, rhi-
novirus, enterovirus, parechovirus and bocavirus (BoV). Results of
respiratory virus testing were analyzed of all samples received from
the hospital of the University of Würzburg, Germany, during the
period January 2015 to April 2016. For data analysis, the study
period was subdivided into first season (January 2015 to June 2015)
and second season (July 2015 to April 2016).

During the study period, 4136 respiratory samples from 2905
patients at the university hospital Würzburg were tested for the
presence of respiratory viruses by multiplex PCR, 2948 in the first
season and 1188 in the second season. The median age of the
patients was 50.3 years (range 0.01–98.3). Of the 2905 patients
1139 (39.2%) were children. The male versus female ratio was
1.34:1. The overall positivity rate was 37.8% in the first season,
47.1% in the second season, and 40.4% during the whole study
period. The positivity rate in children was significantly higher than
in adults (61.4% versus 29.5%). Similarly, the rate of double virus
detections was significantly higher in children than in adults (17.8%
versus 6.5%). Detection of three or more viruses in one sample was
only observed in children (4.6%). In both seasons the leading virus
detected in respiratory samples was rhinovirus with 27.9% and
25.4%, respectively, of all positive samples. Rhinovirus was followed
by Flu A (21.7%), RSV (15.8%), and PIV (12.9%) during the first sea-
son and by RSV (18.8%), CoV (17.4%), Flu A (14.7%), and MPV (12.7%)
during the second season.

The virus distributions in both seasons were considerably dif-
ferent between children and adults.

In summary, comparison of results of respiratory virus diag-
nostics in children and adult populations shows substantial
differences, which demonstrates the need and usefulness of multi-
plex PCR for broad spectrum detection of respiratory viruses.

http://dx.doi.org/10.1016/j.jcv.2016.08.246
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Presence of human bocavirus 1 and other viral
co-infections in hospitalized children with
lower respiratory tract infection in Latvia
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Background: Acute respiratory tract infection (ARTI), espe-
cially lower respiratory tract infection (LRTI), is the common
cause of illness and hospitalization in children worldwide. How-
ever, in many cases the etiological agent of disease is unknown.
The viruses primarily associated with respiratory tract infections
in children are respiratory syncytial viruses, influenza viruses,
parainfluenza viruses, adenoviruses, coronaviruses, rhinoviruses
and enteroviruses. In recent years the role of several new respi-
ratory viruses in respiratory tract diseases have been reported,
including human metapneumovirus, four coronaviruses (SARS-
CoV, HCoV-NL63, HCoV-HKU1, MERS-CoV) and human bocavirus
1 (HBoV1). The aim of this study was to determine the presence
of HBoV1 and 18 other respiratory viruses in nasopharyngeal aspi-
rates (NPAs) from hospitalized children with LRTI in Latvia.

Material and methods: Forty four children (28 male and 16
female) aged one to 50 months who were hospitalized in Chil-
dren’s Clinical University Hospital and fulfilled WHO LRTI criteria
plus had fever (T ≥ 380 ◦C) were enrolled in this study. In all
cases the etiological agent of the disease was not revealed using
standard routine clinical methods. NPAs from all patients were
obtained on admission and DNA from NPAs was extracted using
phenol-chloroform method. All 44 DNA samples were tested for
HBoV1 and 18 other respiratory viruses (influenza viruses A, A-H1,
A-H1pdm09, A-H3 and B, respiratory syncytial viruses A and B, ade-
novirus, enterovirus, parainfluenza viruses 1–4, metapneumovirus,
rhinovirus, coronaviruses NL63, 229E and OC43) using multiplex
real-time PCR method.

Results: Among 44 patients with LRTI, 29 (65.9%) were posi-
tive for HBoV1 which was the most frequently detected virus in
patients. However, only HBoV1 genomic sequence without any
analysed coinfection was detected in two out of 29 (6.9%) patients.
Respiratory syncytial virus A was found in 23 out of 44 (52.3%) DNA
samples and it was the most common co-infection. Other respira-
tory viruses detected were: adenovirus in 14 (31.8%), rhinovirus
in 9 (20.5%), respiratory syncytial virus B in 7 (15.9%), metapneu-
movirus in 3 (6.8%), parainfluenza virus 3 in 2 (4.5%), coronavirus
229E in 2 (4.5%), (enterovirus in 1, influenza A virus in 1, influenza
B virus in 1), coronavirus OC43 in 1 and coronavirus NL63 in 1
patient with LRTI. In 13 cases presence of more than two respi-
ratory pathogens were found and in two cases, none of the tested
respiratory viruses were detected.
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Conclusion: HBoV1 DNA is frequently found in NPAs from chil-
dren with LRTI in Latvia. Although very often HBoV1 infection
is accompanied by co-infections with other respiratory viruses,
however there are LRTI cases when HBoV1 is the only pathogen
detected, indicating its possible role in etiology of the disease.

http://dx.doi.org/10.1016/j.jcv.2016.08.247
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Molecular epidemiology of circulating human
coronaviruses in children at a tertiary hospital
in Catalonia (Spain) from 2014 to 2016
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Pilar Alcubilla, Carlos Rodrigo, Tomàs Pumarola,
Andrés Antón
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Barcelona, Barcelona, Spain

Background: Human Coronaviruses (HCoVs) are single-
stranded, positive-sense RNA viruses. Four HCoVs species (229E,
OC43, NL63 and HKU1) are currently associated with asymptomatic
or mild upper-respiratory tract infections (URTI) in general popu-
lation, but severe acute respiratory infection (SARI) may occur in
patients with high risk of infection, such as immunocompromised
patients. The main aim of this study was to describe the seasona-
lity and genetic diversity of HCoVs, and the clinical features related
to HCoVs infection, in paediatric patients attended in our hospital
from 2014 to 2016.

Methods: From October 2014 (week 40) to May 2016 (week 20)
respiratory specimens were collected from paediatric patients who
were attended at the emergency care unit, outpatient departments
or admitted to Hospital Universitari Vall d’Hebron (Barcelona,
Spain) for diagnosis of respiratory viruses by Anyplex II RV16
Detection Kit (Seegene, Korea), that is only able to detect HCoV-
229E, HCoV-OC43 and HCoV-NL63, in addition to other respiratory
viruses. Partial RNA-dependent RNA polymerase gene (RdRp) was
sequenced from laboratory – confirmed HCoVs specimens for sub-
sequent phylogenetic analysis in order to confirm the routine
diagnostic PCR results. In addition, partial coding sequence of the
spike (S) glycoprotein was sequenced to identify the different HCoV
genotypes. Clinical and epidemiological features of HCoV infected
cases were retrospectively reviewed from medical records.

Results: A total of 6661 specimens from 3900 patients were
received at our laboratory, of which 117 (2%) from 96 patients were
positive for HCoVs (11 for HCoV-229E, 12%; 33 for HCoV-NL63, 34%
and 52 for HCoV-OC43, 54%). But, phylogenetic analysis of 61 par-
tial RdRp sequences revealed that viruses were belonging to the
four species (6 HCoV-229E, 9%; 15 HCoV-NL63, 25%; 22 HCoV-
OC43, 36%; and 18 HCoV-HKU1, 30%). HCoVs circulated throughout
the year, but highest number of detections were shown in autumn
months. Based on phylogenetic analysis of 69 S sequences: HCoV-
NL63 (32) fell into two clusters (16 A, 50%; 16 B, 50%); HCoV-OC43
sequences (19) in two clusters (5 B, 26%; 14 C, 74%); and HCoV-
HKU1 (18) mainly in other two (16 A, 90%; 1 B, 5%), but one (5%)
out of known genetic subgroups.

HCoV was more often found in respiratory samples of children
with URTI: 58% had URTI, of which 21% were associated with lower
respiratory tract infection (LRTI); 20.5% of patients had LRTI with-
out URTI; and, 21.5% were asymptomatic. HCoV-HKU1 (20%) and

HCoV-OC43 (29%) URTIs were less associated with LRTI than HCoV-
229E (50%) and HCoV-NL63 (40%). Most of children admitted with
HCoV LRTI required supplemental oxygen (11 out of 17 hospitalised
patients), but only 2 required it for more than 4 days. HCoV-229E
was related with more oxygen requirements, and HCoV-OC43 with
longer hospitalization stays. Only one case was admitted to Paedi-
atric Intensive Care Unit. No fatal cases due to HCoV infection were
reported.

Conclusions: Simultaneous circulation of the several HCoVs
species was shown from 2014 to 2016. Phylogenetic analysis
revealed the circulation of viruses belonging to different genetic
subgroups. Despite seasonal infection by these four HCoV species
is usually related to mild–respiratory disease, little differences in
the clinical features per specie were shown. Virological surveil-
lance must be done to detect changes on the virological and clinical
features related to circulating viruses.

http://dx.doi.org/10.1016/j.jcv.2016.08.248
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No substantial circulation of enterovirus D68 in
patients with severe respiratory disease in
South-eastern Spain (Valencian Community)
during the 2015–2016 influenza season
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F. Xavier López-Labrador 1,4, for the Valencia
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1 Virology Laboratory, Genomics and Health Area,
Fundación para el Fomento de la Investigación
Sanitaria y Biomédica de la Comunitat Valenciana
(FISABIO)-Public Health, Valencia, Spain
2 Vaccines Research Area, Fundación para el Fomento
de la Investigación Sanitaria y Biomédica de la
Comunitat Valenciana (FISABIO)-Public Health,
Valencia, Spain
3 Centro de Salud Pública de Castellón, Castellón,
Spain
4 Consorcio de Investigación Biomédica de
Epidemiología y Salud Públic, Valencia, Spain

Background: Enterovirus-D68 (EV-D68) was associated with
severe respiratory disease in North America and other geographical
regions during the fall of 2014.

Methods: We compared the detection rates of EV-D68 in the
2014-2015 influenza season with that of the 2015-2016 sea-
son in samples collected in a prospective surveillance scheme
for all hospitalizations due to respiratory disease in our region
(Valencian Community, South-eastern Spain). Combined nasopha-
ryngeal and nasal (children <14 yr. old) or nasopharyngeal and
pharyngeal swabs are analyzed in a single laboratory at FISABIO-
Public Health for 16 respiratory viruses by multiplex real-time
RT-PCR, including rhinovirus/enterovirus as a single target. All
samples positive for rhinovirus/enterovirus were retested with a
rhinovirus/enterovirus discriminative real-time RT-PCR, and those
enterovirus positive for EV-D68 specific detection as a single target.

Results: In the 2014–2015 season, between November 15th and
March 31st, 372 of 4472 (8.32%) samples were rhino/enterovirus
positive, of which 66 (17.75%) were identified as enterovirus, and
15 (4.03%) confirmed as EV-D68. In the 2015–2016 season, between
November 15th and April 30th, 201 of 2700 (7.45%) samples were
rhino/enterovirus positive, of which 42 (20.82%) were identified as
enterovirus, and only one (0.50%) confirmed as EV-D68.
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Conclusion: Based on testing results, and in contrast with the
2014–2015 influenza season, the circulation of EV-D68 in South-
eastern Spain (Valencian Community) in cases of severe respiratory
disease during the 2015–2016 season was almost absent. Further
studies are needed to determine if these low detection rates have
also decreased in other geographical regions.

http://dx.doi.org/10.1016/j.jcv.2016.08.249
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Genetic variability of human
metapneumovirus A strain circulating in
Catalonia during the 2014–2015 and 2015–2016
seasons: A 180-nucleotide G gene duplication
reported
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María Gema Codina, María del Carmen Martín,
Francisco Fuentes, Rosario Saiz, Pilar Alcubilla,
Carlos Rodrigo, Tomàs Pumarola, Andrés Antón

Hospital Universitari Vall d’Hebron, Vall d’Hebron
Research Institute, Universitat Autònoma de
Barcelona, Barcelona, Spain

Background: Human Metapneumovirus (HMPV) causes respi-
ratory tract infections (RTI) in children. HMPV is an enveloped
single-stranded negative-sense RNA virus. It usually shows a
seasonality pattern, mainly in spring and winter months. Fusion
(F) and glycosylate (G) proteins, the two major envelope proteins
of the virus, evolve by selective immune pressure. HMPV is divided
into two genotypes (HMPV-A and -B), into 4 subgenotypes (A1, A2,
B1 and B2), and also into two lineages (A2a and A2b). The aim of this
study was to describe the molecular epidemiology and diversity of
HMPV, and the clinical features related to infection, in paediatric
population attended at a tertiary university hospital in Barcelona
from 2014 to 2016.

Material and methods: Respiratory specimens from paediatric
patients with suspicion of RTI attended at Emergency Care Unit
or outpatient departments, or admitted to Hospital Universitari
Vall d’Hebron (Barcelona, Spain) were collected from October 2014
(week 40) to May 2016 (week 20) for virological diagnosis. All
samples were laboratory-confirmed for HMPV by immunofluores-
cence or by real-time multiplex RT-PCR assays. Both complete G
and partial F coding sequences from HMPV viruses were sequenced
to perform phylogenetic analyses and molecular characterisations
with MEGA v5.2. Clinical and epidemiological features of HMPV
infected cases were retrospectively reviewed from medical records.

Results: A total of 6658 specimens from 4488 paediatric patients
were collected, of which 128 (2%) samples from 121 (3%) patients
were laboratory-confirmed for HMPV. Based on phylogenetic anal-
ysis of G or F sequences, 59 (49%) viruses belonged to HMPV-A
and 54 (45%) to HMPV-B genotypes; the remaining 8 viruses (6%)
could not be sequenced. Weekly distribution of HMPV detections
showed a higher circulation from February to April. Although both
HMPV genotypes simultaneously co-circulated, HMPV-B was pre-
dominant in the 2014–2015 season while HMPV-A was in the
2015–2016 season. Regarding the HMPV-A phylogenetic analysis,
52 (88%) belonged to A2b lineage and 7 (12%) to A2a. In addi-
tion, molecular characterisation of A2b sequences revealed that 9
sequences (2014–2015, 2; 2015–2016, 7) had a 180-nucleotide (60
amino acids) duplication in the G protein.

Overall, HMPV caused lower respiratory tract infections (LRTI)
in 74% of children, more frequently for genotypes A2b (87%) and B2

(81%). 85% of patients required hospitalisation (median: 8.3 days).
Children with B1 LRTIs, compared with other genotypes, had longer
hospital stays (median: 8.8 days) and longer supplementary oxygen
requirements (median: 4.6 days), but one required mechanical ven-
tilation (MV). 6 children with A2b LRTI and 3 with B2 LRTI required
MV. No fatal cases due to HPMV infection were reported. Most chil-
dren with A2b with 180-nt duplication had LRTI (67%), who all
required hospitalization (3 with supplementary oxygen, and one
with MV).

Conclusions: Recent and valuable data on regards on seasona-
lity, genetic diversity and clinical features of circulating HMPV in
Catalonia (Spain) is reported. A 180-nucleotide duplication within
HMPV G protein is first described here to our knowledge. The fact
that the number of viruses with this 180-nt duplication increased
during the last season suggests that it may become predominant in
the future. In addition, further studies are needed to know if this
variant causes different disease severity.

http://dx.doi.org/10.1016/j.jcv.2016.08.250
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Respiratory viruses in patients with acute
respiratory infections in the pediatric and
adults intensive care units
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1 Akdeniz University Faculty of Medicine,
Department of Medical Microbiology, Antalya,
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2 Akdeniz University Faculty of Medicine,
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Antalya, Turkey
3 Akdeniz University Faculty of Medicine,
Department of Pediatri, Antalya, Turkey

Background: Severe Acute Respiratory Infections (ARI) that
requires intensive care unit (ICU) admission is associated with high
morbidity and mortality. Patients with severe ARI admitted to the
ICU, are usually monitored a standard approach consisting of bacte-
rial culture and testing. The importance of viruses in severe ARI has
been apparent with new viral detection techniques in recent years.
The aim of this study was to investigate the prevalance of respira-
tory viruses in patients with severe ARI who required admission to
a medical ICU during the 2015–2016 winter season.

Methods: Between September 2015 and April 2016, nasopha-
ryngeal swab samples were collected from 70 children (36 female
and 34 male) and 18 adults (6 female and 12 male) with ARI in Pedi-
atric and Adult Intensive Care Units of Akdeniz University Hospital.
Samples were investigated by multiplex PCR (Verigene Respiratory
Pathogens Flex Test; RP Flex; Nanosphere, Northbrook) for Adenovi-
rus, Metapneumovirus, Influenza (INF) A, (subtype AH1 and AH3),
INF B, Parainfluenza 1,2,3 and 4, Rhinovirus, RSV A and B, Bordetella
sp.

Results: The median age was 1 year (range: 1 day–84 year) of
the patients. Positive samples were found between October 2015
and March 2016 and most frequently positivity rates were detected
in January (50%), February (73.7%) and March (50%). The chronic
diseases were common in the positive patients (51.3%) such as car-
diac diseases, chronic pulmonary disease, diabetes mellitus. About
47.7% of patients were positive for at least one viral pathogen. Single
viral pathogen occurred in 73.8%, viral coinfections were found in
26.2% of positive patients. Influenza viruses were the most common
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Table 1
Demographic and clinical characteristics of 42 ICU patients with ARI and positive
for viral pathogen.

Characteristics Children
(n = 28) (%)

Adult (n = 14)
(%)

Total (n = 42)
(%)

Male 13 (46.4) 10 (71.4) 23 (54.8)
Female 15 (53.6) 4 (28.6) 19 (45.2)
Age, median (range) 49.5 day (4

day–15.4 year)
52.7 year
(23–84 year)

1.33 year (4
day–84 year)

Pneumonia 7 (25.0) 5 (35.7) 12 (28.6)
Respiratory failure 12 (42.8) 8 (57.1) 20 (47.6)
Bronchiolitis 5 (17.8) 0a 5 (11.9)
Other 4 (14.3) 1a 5 (11.9)
Oxygen support 15 (53.6) 12 (85.7) 27 (64.3)
Mechanical ventilation 4 (14.3) 9 (64.3) 13 (30.9)
Mortality rates 2 (7.1) 4 (28.6) 6 (35.7)
INF viruses 9 (32.1) 12 (85.7) 21 (50.0)

INF A/H1 3 (10.7) 8 (57.1) 11 (26.2)
INF A/H3 2 (7.1) 1a 4 (9.5)
INF A 1a 1a 2 (4.8)
INF B 3 (10.7) 2 (14.3) 7 (16.6)

Rhinovirus 9 (32.1) 5 (35.7) 14 (33.3)
RSV 9 (32.1) 4 (28.6) 13 (30.9)
Parainfluenza virus 1, 3 3 (10.7) 1a 4 (9.5)
Adenovirus 2 (7.1) 1a 3 (7.1)
Metapneumovirus 1a 0 1a

Viral coinfections 5 (17.8) 6 (42.8) 11 (26.2)

a Not calculated.

viral pathogens (50.0%), especially among adults (85.7%). In chil-
dren, influenza viruses, RSV and rhinovirus (32.1%) were detected
frequently (Table 1).

Conclusion: Respiratory viruses are significant causes of severe
ARI in adults and young children during the winter season. Early
recognition of viral pathogens in ARI etiology is important in order
to diagnosis and management of severe ARI in ICUs.

http://dx.doi.org/10.1016/j.jcv.2016.08.251
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Identification of mutations in surface
glycoprotein genes of human respiratory
syncytial virus in children treated with
palivizumab
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Background: Palivizumab is a respiratory syncitial virus (RSV)-
neutralizing monoclonal antibody clinically used for the prevention
of severe RSV infections in high-risk infants, preterm infants and
infants with hemodynamically significant heart disease or chronic
lung disease. Palivizumab acts by blocking the fusion step of virus
replication. Mutants resistant to palivizumab were isolated in vitro
and also in children with RSV infection while receiving palivizumab.
The mutations reported are situated on the fusion protein (amino
acids 262–276), in the liaison site of the palivizumab. It seems

that mutations out of the liaison site do not confer resistance
to palivizumab. The gene coding for the attachement glycopro-
tein (G gene) was rarely sequenced. The aim of this study was
to analyze the complete F and G genes sequences coding the sur-
face glycoproteins of RSV isolates collected from patients receiving
palivizumab.

Material and methods: RSV isolates were obtained from
nasopharyngeal swabs of high-risk infants treated with
palivizumab at the University Hospital of Caen between October
2011 and April 2016 and having presented a RSV-breakthrough
during the treatment or in the six months after. RSV controls were
obtained from infants who did not receive palivizumab. Viral ARN
was extracted using Qiasymphony DSP Virus/Pathogen Mini kit®.
The group typing of hRSV, A or B, was completed using real time
RT-PCR. The amplification and sequencing of the complete F and
G genes were performed using One-Step RT-PCR kit® (Qiagen,
Hilden, Germany) and specific primers and protocols. The analysis
and comparison of the obtained sequences with reference strains
and control sequences were performed with BioEdit® software.
Phylogenetic tree were constructed by the neighbor-joining
method in MEGA 6.0® software.

Results: Among the 273 infants treated with palivizumab during
the period of the study, 15 (8.4%) have presented a RSV infection
during their treatment or in the six months after. Seven RSV/A and
8 RSV/B were identified by real-time PCR. The amplification and
sequencing of the F and G genes were successfully undertaken.

For the RSV/A analysis, phylogenetic trees were constructed
using 6 RSV/A detected, one control RSV/A and 42 reference
sequences. The hRSV/A isolated in 2014 or after were identified in
the ON1 cluster. When they were detected in 2011 they clustered
with the GA2 genotype. None RSV/A was detected between 2011
and 2014.

The analysis of complete F genes alignments of hRSV/A shows
several mutations out of the liaison site of palivizumab. We found
one mutation in the liaison site, the N276S mutation. This was
previously described as a mutation conferring partial resistance to
palivizumab in vitro and in vivo. This mutation was also identified
in the viruses collected from the control population.

Conclusion: This study allowed us to characterize mutations of
RSV in case of palivizumab treatment failure.

http://dx.doi.org/10.1016/j.jcv.2016.08.252
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The use of in vitro human airway epithelia for
the development of novel antivirals
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The human airway epithelium occupy a central position in
the pathogenesis of respiratory viruses. As the first line of
defense against microorganisms, epithelia cells reacts through
mucus secretion, mucociliary clearance, activation and release of
chemokines, cytokines, lipids, growth factors, proteases, etc.

Viral respiratory infections are the most frequent etiologies of
acute illnesses worldwide and cause mild to severe diseases such as
common cold, bronchiolitis and pneumonia. A comparative study
was carried out on the infectivity and replication of the most
frequent human respiratory viruses using standardized in vitro
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reconstituted human airway epithelia (MucilAirTM). Differentiated
tissues were infected in parallel with clinically relevant strains of
rhinovirus (A16, A49, A55, B48, C8, C15), respiratory enterovirus
(EV68), influenza virus (H3N2) and corona virus (OC43). For each
virus, replication kinetics, cell tropism, impact of the virus on tissue
integrity and cilia function were assessed.

Development and use of anti-viral drugs are one of the priorities
for major pharmaceutical companies. As proof-of-concept for drug
screening, the efficacy of Rupintruvir and Oseltamivir were tested
in MucilAirTM. Rupintruvir efficiently inhibited the replication of
HRV-A16 and HRV-C15 in a dose and time dependent manner (up
to 99% inhibition). Interestingly, (i) Oseltamivir reduced the replica-
tion of H1N1 and H3N2 and restored the impaired barrier function
monitored by Trans-Epithelial Electrical Resistance and (ii) Rupin-
tivir restored the mucociliary clearance impaired by EV68 (7 �m/s
for the Mock up to 40 �m/s for the Rupintrivir treatment at 50 nM
at 96 h post innoculation).

These results demonstrated that MucilAirTM is a robust, reliable
and relevant tool for antiviral drug development.

http://dx.doi.org/10.1016/j.jcv.2016.08.253
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Study on immunological characteristics of
monoclonal antibodies produced against the
Kazakhstan isolates of influenza A(H1N1) virus
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The main economic and social damage resulting from infec-
tious diseases throughout the world is caused by acute respiratory
viral infections and influenza. In recent years, the epidemic pro-
cess is characterized by co-circulation of influenza virus subtypes
A(H1N1), A(H3N2) and type B. In determining the etiology of
viral infection serological analysis is one of the fundamental com-
ponents. Monoclonal antibodies (MAbs) permit to dramatically
increase the specificity and sensitivity of diagnostic techniques
for the detection of viral antigens. Immunological characteristics
of MAbs produced against the Kazakhstan isolates of influenza
A(H1N1) virus were studied with immunofluorescence, HAI and
microneutralization assays. Immunofluorescence testing revealed
that MAbs are specific against homologous and related antigens,
and identified them in the form of distinct granular fluorescence
before the conjugate dilutions of 1:80–1:160. It was found that
MAbs in HAI assay revealed a wide range of responses and in high
titres (1:160–1:10240) inhibited the hemagglutinating activity of
the homologous and related reference and Kazakhstan influenza
viruses and did not react with the heterologous A(H3N2) and type
B viruses. In microneutralization assay MAbs neutralized influenza
A(H1N1) viruses and did not react with influenza viruses A(H3N2)
and type B. Thereby, the similar spectra of MAb reactivity against
A/H1N1 viruses indicate the presence of antigenic determinants
in the HA composition of all the investigated viruses, that allows
to recommend the resulting MAbs for differentiation of A(H1N1)
viruses from the seasonal A(H3N2) and type B strains.

http://dx.doi.org/10.1016/j.jcv.2016.08.254
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the area of Korea from 2013 to 2015
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Introduction: Porcine reproductive and respiratory syndrome
virus (PRRSV) is rapidly gaining importance as one of the most
economically significant diseases in swine worldwide. PRRSV is an
enveloped positive single-stranded RNA virus that can be divided
into two different genotypes, the European genotype (type 1) and
the North American genotype (type 2). The genome of PRRSV is
approximately 15 kb in length and contains at least 20 open read-
ing frames (ORFs). ORF5, encoding GP5, is one of the most variable
regions of the PRRSV genome, and often used to examine genetic
diversity and monitor evolution of PRRSV. In this study, the recent
isolates in the field were evaluated for genetic variation based on
ORF5 nucleotide and amino acid sequence.

Materials and methods: Lung and serum samples were col-
lected from 541 pig farms in nationwide where clinical symptoms
had been observed in 2013–2015. Total RNA was extracted from
serum and lung using an RNeasy mini Kit (QIAGEN) according to
the manufacturer’s protocol. To obtain sequences of the complete
ORF5, reverse transcriptase-polymerase chain reaction (RT-PCR)
was carried out using the One Step RT-PCR Kit (QIAGEN) and PRRSV
primer sets derived from sequences of the ORF4-6 of the LV and
VR-2332 strain, respectively. Multiple sequence alignments and
phylogenetic trees were carried out using CLC Main Workbench
7.0.3 and Mega 6 program. Bootstrap values were calculated on
1000 replicates of the alignments to assess the confidence limits of
the branching.

Results: To more totally understand the genetic diversity and
characteristics of PRRSV in the area of Korea, we analyzed the open
reading frame (ORF) 5 sequences of 323 (type 1) and 269 (type 2) of
PRRSV from 2013 to 2015. The results showed that both types 1 and
2 have been circulating in Korea pig farms and that the regional rate
of infection was more prevalent in Gyeongsangnam-do province
in Korea. Type 1 PRRSVs from Korea are clustered in subtype 1,
subgroup A, B, and C. Type 2 PRRSVs are classified in lineage 1, 4,
5 and new Korea subgroup A, B. Recently, the genetics of type 2
PRRSVs in Korea have become unique regional characteristics in
Gyeongsangnam-do. Recently, the genetics of PRRSVs in Asia have
become more diverse. Although the genetics of type 2 PRRSV in
Korea have unique regional characteristics in Gyeongsangnam-do,
the genetics of PRRSV in Asia have become more diverse.

Conclusions: This study of PRRSV in different geographical areas
should be performed regularly to monitor field isolates. This would
provide annual genetic information for PRRS control and vaccine
selection and/or renewal [1,2].
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Cluster of severe influenza infections in a
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Background: Influenza season 2015–2016 was characterized
as severe influenza season with an increased incidence of ICU
hospitalizations and fatalities at a younger mean age. Influenza
A(H1N1)pdm09 predominated in Greece and the rest of Europe.

Methods: Laboratory influenza surveillance is performed at
the National Influenza Centre for N Greece. RNA from pharyngeal
and/or bronchial aspirates was extracted using the Qiamp RNA
mini kit according to the manufacturer’s instructions. Real-time
RT-PCR was used for the detection and typing of influenza viruses,
according to the CDC guidelines. RT-PCR was performed for the
amplification of the viral haemaglutinin (HA), followed by Sanger
Sequencing, as previously described by Melidou et al., 2015.

Conclusion: 104 patients admitted in ICU had a mean age of 55.9
years, while a total of 41 influenza related fatalities were reported
at a mean age of 55.9 years. Interestingly, 30% of them reported
no other underlying medical conditions. A cluster of influenza
A(H1N1)pdm09 infections was observed during week 5/2016 in the
Fire Department of N. Greece. One of the patients, aged 43, who was
an otherwise healthy individual, suffered from ARDS and pneumo-
nia and was eventually deceased, while a colleague of his, aged 44
and an otherwise healthy individual as well, was treated for ARDS
in the ICU for one month. He had endotracheal intubation, timely
administered oseltamivir and eventually recovered. Genetic analy-
sis of the isolated influenza viruses revealed that the HA gene of the
viruses belonged to the 6B.1 genetic group, and possessed no varia-
tions in antigenic or potential N-linked glycosylation sites, to which
increased pathogenicity could be attributed. HA viruses also did not
possess the D222G variation, previously associated with increased
pathogenicity of influenza A(H1N1)pdm09 viruses. While genetic
analysis of the whole viral genomes is pending, the importance
of the work environment cannot be overlooked. Individuals with
smoke-related activities/employment, that might affect their respi-
ratory health, should be included in the high risk groups, strongly
urged to vaccinate annually against influenza viruses and to timely
use oseltamivir in the case of a suspected respiratory tract infection.
The importance of employment reporting during national surveil-
lance of influenza is highlighted.

http://dx.doi.org/10.1016/j.jcv.2016.08.256

Abstract no: 61
Presentation at ESCV 2016: Poster 217

Prevalence of influenza virus types A and B in
patients with acute respiratory infection:
2002–2015
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Objectives: In this study, we aimed to investigate the preva-
lence of influenza viruses in patients with the upper and lower
respiratory tract infections of outpatient or inpatient monitoring
who admitted to Ege University Medical Faculty Hospital.

Methods: Respiratory tract specimens were collected from 6665
patients [2911 (43.7%) outpatients and 3754 (56.3%) inpatients]
with upper and lower respiratory tract infections between January
2002 and September 2015. The age range of patients [4983 (74.8%)
pediatric and 1682 (25.2%) adult patients] is between five days to
94 years (median: 4 years). All specimens were tested by two or
three assays [Direct fluorescent antibody (DFA), shell vial cell cul-
ture (SVCC), and multiplex PCR (mPCR)]. All specimens were tested
by both DFA by using fluorescein isothiocynate labelled polyclonal
antibody pool (Respiratory Screen Kit, Light Diagnostics, Chemicon
International, USA) with cytospin and SVCC from 2002 to 2015. Iso-
lation of influenza virus type A and B (INF-A, INF-B) were done by
shell vial assay using MDCK cell line. Coverslips were stained with a
fluorescein isothiocynate labelled monoclonal antibody specific for
INF-A and INF-B (Light Diagnostics, Chemicon International, USA)
according to the manufacturer’s protocol. Three different mPCR kits
(Respiratuvar RealAccurateTM, PathoFinder, Netherlands, Seeplex
RV15 ACE Detection, and Annyplex II RV16 Detection, Seegene,
South Korea) were used between 2007 and 2015.

Results: Of the 6665 specimens tested, 706 (10.6%) were found
positive for INF-A and INF-B. In the 706 influenza virus positive
specimens, 618 (87.5%) were INF-A and 88 (12.5%) were INF-B. In
the group of 2911 outpatients, 404 (13.9%, INF-A 12.9%, INF-B %1.3)
of them were positive, in the group of 3754 inpatients, 302 (8.0%,
INF-A %6.7, INF-B %1.3) of them were positive for INF-A and INF-B.
476 (9.6%) patients were positive in the pediatric group and 230
(13.7%) patients were positive in the adult group for INF-A and INF-
B. Influenza virus activity was started in October and it continued
until the end of April in our region, it was observed that the peak
was November–December–January period.

Conclusion: Influenza viruses were identified approximately
11% of patients with acute respiratory tract infection. Influenza
viruses were detected more frequently in adult patients than
pediatric patients. When the activity of influenza A and B virus com-
pared; INF-A was found positive at higher rates. INF-A was isolated
from more outpatients than inpatients. Influenza virus activity was
observed most frequently in February in our region.

http://dx.doi.org/10.1016/j.jcv.2016.08.257
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Surveillance of a severe A(H1N1)pdm09
dominated influenza season in N. Greece,
2015–2016
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Objects of the research: The objective was the epidemiological
and virological analysis of a severe influenza A(H1N1)pdm09-
dominated season, 2015–2016 in N. Greece.

Materials and methods: 686 pharyngeal swabs/washes from
patients with influenza-like-illness were tested up to week
17. Influenza viruses were typed and their haemaglutinin was
sequenced. (CDC and WHO protocols). All of the samples were non-
sentinel, mostly originating from outpatient and inpatient hospital
clinics.

Results: 246 samples were positive for influenza. A and B
viruses were detected in 220 and 24 samples respectively. B
viruses appeared during the first and the last weeks of the sea-
son. Out of the A viruses, 206 were H1N1pdm09 and 8 were
H3N2. Molecular analysis of B viruses revealed that B-Victoria
lineage viruses dominated this season. A(H1N1)pdm09 viruses
were A/California/7/2009(H1N1)pdm09-like, but with accumulat-
ing variations at antigenic and other HA sites, that designated them
into two distinct phylogenetic clades, 6B.1 and 6B.2.

Samples ranged between 0 and 86 years of age, with an aver-
age 40.6 years. Sixty-seven ICU patients had an average age of 54.5
years and in all of them A(H1N1)pdm09 was detected and most suf-
fered from underlying medical conditions, were obese or pregnant.
Most common complications were ARDS and pneumonia. In total,
39 fatalities have been reported in northern Greece. All of them
were attributed to A(H1N1)pdm09. Interestingly, 6 of the dece-
dents did not suffer from any underlying medical condition, 10 of
those were obese (26.%) and 25 were suffering from cardiological
problems (64%). Complications and underlying medical conditions
are mentioned in detail in Table 1.

Conclusions: Compared to the findings from previous studies
from Greece, it seems that it was a severe A(H1N1)pdm09-
dominated influenza season. This subtype seems to cause more
severe influenza illness, in a younger age group, more often caus-
ing hospitalization to otherwise healthy individuals. Circulating
strains are increasingly more divergent. Our findings confirmed
the genetic instability of influenza type A(H1N1)pdm09 viruses and
highlighted the importance of continuous surveillance for the effec-
tive management of viral epidemics. Variation observed in Greek
and also in European B viruses prompted WHO to change the B
vaccine component to B/Victoria.

http://dx.doi.org/10.1016/j.jcv.2016.08.258
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Enhancement of respiratory virus isolation
from specimens using centrifugation and
interferon inhibitors

HanSaem Lee ∗, A.-Reum Kim, Woo-Jung Park,
Sung Han Park, You-Jin Kim, Jeong-Gu Nam,
Sung Soon Kim

Korea Institute of Health, Republic of Korea

Virus isolation from clinical specimens is inevitable to identify
the etiological agent and to investigate the epidemiological analy-
sis. In addition, the viruses isolated are used as important sources
in the fields from the basic research to the bioindustry, includ-
ing therapeutics, and vaccines. However, the respiratory viruses
in clinical specimens are not easily isolated in cell cultures. Thus,
methods to speed or enhance virus isolation are urgently required.
Many previous reports have proved that centrifugation during
virus inoculation to cells increased virus yields and speeded the
virus detection time. Recently, interferon inhibitors treatment has
also been used to enhance virus infection by blocking the expres-
sion of interferons, modulators inhibiting virus replication in cells.
We used interferon inhibitors with centrifuged cultures for the
detection of metapneumovirus, human respiratory syncytial virus,
and Middle East respiratory syndrome coronavirus. Combination
of centrifugation and interferon inhibitor treatment significantly
increased the virus replication and viruses detected earlier than the
routine method. We also test and compare the virus isolation rates
between the centrifugation/interferon inhibitor treatment culture
and the mock-treated culture.

http://dx.doi.org/10.1016/j.jcv.2016.08.259
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Molecular characterisation of human
coronaviruses from patients with respiratory
disease in Slovenia
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Background: Coronaviruses (CoVs) are the largest enveloped
single-strand RNA viruses and belong to the Coronaviridae family
in the Nidovirales order and are divided into four genera named
Alphacoronaviruses, Betacoronaviruses (divided into the four clades
A to D), Deltacoronaviruses and Gammacoronaviruses, based on the
phylogenetic distance of highly conserved domains. Until now six
human coronaviruses have been identified and HCoV-OC43 is the
most common human coronavirus and has high genetically diver-
sity. Five genotypes of HCoV-OC43 (A to E) have been identified
and genotype D has been dominant from 2004 to 2012. Until now
only 90 complete genome sequences of HCoV-OC43 were available
in GenBank. In this study, we investigate of the presence of differ-
ent genotypes among HCoVs strains and comparison their potential
similarity.

Methods: Patients hospitalized with acute respiratory tract
infections were included in the study. All nasopharyngeal swabs
were sent to the laboratory of the Institute of Microbiology
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and Immunology, Faculty of Medicine, University of Ljubljana,
for the routine detection of respiratory viruses, including respi-
ratory syncytial virus (RSV), human rhinoviruses (hRV), human
metapneumovirus (hMPV), human coronaviruses (HCoVs), human
bocavirus (HBoV), adenoviruses (AdV), parainfluenza virus (PIV)
and influenza viruses A and B (Flu A-B) by real-time RT-PCR. HCoVs
positive samples with high viral load (low Ct value) and those
negative for all other respiratory viruses were include into fur-
ther testing by amplifying a 440-bp-long fragment of the highly
conserved polymerase gene.

Results: From December 2013 to February 2016, a total 16686
nasopharyngeal swabs from patients with acute respiratory tract
infections were enrolled in the study. From these 976 (5.8%) were
positive for HCoVs and 523 (58.6%) were negative for RSV, hRV,
hMPV, HCoVs, HBoV, AdV, PIV, Flu A and FluB by real-time RT-
PCR. From 523 HCoVs positive sample 129 were further tested
for all HCoVs species, including 47 HCoV-HKU1, 44 HCoV-OC43,
24 HCoV-NL63, 11 HCoV-229E, 1 HCoV-HKU1/HCoV-229E and
1 HCoV-NL63/HCoV-229E. Only HCoVs positive samples (HCoV-
HKU1 and HCoV-OC43) with high viral load (Ct-value less than
30) were include into further testing. To characterize the over-
all diversity of coronavirus sequences, 65 sequences have been
included in phylogenetic analysis; 31 sequences of HCoV-OC43 and
34 sequences of HCoV-HKU1.

Conclusions: Among four circulating HCoVs, HCoV-HKU1 and
HCoV-OC43 seem to show the highest prevalence and incidence in
hospitalized patients. The phylogenetic analysis shows that Slove-
nian human coronavirus strains from this study belong to the
four clusters, two grouping HCoV-OC43 and two HCoV-HKU1. The
present study draws genetically diversity of human coronaviruses
in Slovenian hospitalized patients.

http://dx.doi.org/10.1016/j.jcv.2016.08.260
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Background: Respiratory tract infections (RTI) are the most
common acute problems in primary health care. RTIs are mainly
of viral origin. The epidemiology of respiratory viruses in primary
health care settings is scarcely reported, as diagnostic tests for RTIs
are sporadically used by general practitioners (GP). Rapid, sensi-
tive and specific identification of viral RTIs might assist diagnostic
interpretation and potentially prevent inappropriate use of antibi-
otics.

Aim: To increase our insight in the epidemiology of viral RTIs
in primary health care; to evaluate the feasibility and diagnos-
tic accuracy of a new rapid test for respiratory viruses (mariPOC®

test system, ArcDia International, Turku, Finland) in primary health
care.

Methods: Patients with RTI symptoms presenting to a primary
healthcare practice in the neighborhood of the Academic Medical
Center (AMC) Amsterdam were asked to complete a small question-
naire about his/her symptoms and undergo nasopharyngeal swab
sampling. The swab was immediately tested at the point-of-care
with the automated mariPOC® test. The mariPOC® test is a simple to
perform test for the detection of nine respiratory viruses (influenza
A and B, parainfluenza type 1, 2 and 3 viruses, respiratory syncy-
tial virus (RSV), human adenovirus, human bocavirus, and human
metapneumovirus) and Streptococcus pneumoniae, with prelimi-
nary results ready within 20 min and final results within 2 h. The
remaining sample solution was transferred on the same day to the
Laboratory of Clinical Virology at the AMC for reference testing with
multiplex PCR. Clinical and epidemiological data were collected
including age, gender, underlying illness, presenting symptoms,
time from onset of symptoms and detected viruses. The sensitivity
and specificity of the mariPOC® as compared to PCR was calculated.
The clinical feasibility of the mariPOC® test was evaluated using a
questionnaire for the study participants and GPs.

Results: From November 11 2015 till March 30 2016 a total of
371 patients (59.3% female, median age 45 years) were included.
One or more respiratory viruses were detected by PCR in 43.4%
(n = 161) of the collected nasopharyngeal swabs. Rhinovirus (RV)
was the most frequently detected virus with a prevalence of 11.9%.
When reporting samples with Ct up to 40 as positive findings in PCR,
the sensitivity and specificity of the mariPOC® test were respec-
tively for influenza A virus (n = 24), 54.2% and 98.9%; for influenza
B virus (n = 18), 72.2% and 99.5% and for RSV (n = 12), 50.0% and
100%. In samples with higher viral load (i.e. Ct-value < 30) sensi-
tivity for influenza A, influenza B and RSV was 85.7%, 78.6%, and
87.5%, respectively. The availability of a diagnostic test for respira-
tory viruses in primary healthcare was appreciated by both patients
and GPs.

Conclusion: Respiratory viruses are frequent causes of RTIs in
primary health care. Acute infections with high viral loads were
accurately detected by the mariPOC test and for these infections a
rapid test would be a helpful tool for GPs. Both doctors and patients
were positive about the availability of a rapid test in primary health
care. The development of a rapid test for rhinovirus would be valu-
able as rhinovirus was the most frequently detected virus.

http://dx.doi.org/10.1016/j.jcv.2016.08.261
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False-negative detection of respiratory syncytial
virus as an example that regular update of
RT-PCR is required for reliable molecular
detection of respiratory viruses

Els Wessels ∗, Roel Nijhuis, Jutte de Vries,
Eric Claas

Leiden University Medical Center, The Netherlands

Objectives: A respiratory sample that was RT-PCR adenovirus
positive and negative for other tested respiratory viruses was cul-
tured for adenovirus serotyping in December 2013. Surprisingly,
shell vial culture was positive for respiratory syncytial virus (RSV).

Methods: In June 2013 an update of the RT-PCR that was used
to detect respiratory viruses was started [1]. The update included
the following steps: updating alignments of every target with
sequences retrieved from GenBank, amplification and sequence
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analysis of primer and probe regions from positive clinical materi-
als, selection and validation of new, updated primers and probes.

Results: Analysis of sequences obtained from GenBank and
clinical materials showed that primer and probe sequences for
detection of influenza (Flu) A virus, parainfluenza virus (PIV) 1,
human rhinovirus (HRV) and human coronaviruses (HCoV) 229E,
NL63, and HKU-1 still showed a 100% match to the circulating virus
genomes. However, primer and/or probe sequences for detection
of Flu B, RSV, PIV2, PIV3, PIV4, human metapneumovirus (HMPV),
and HCoV OC43 required some adjustment. The RSV assay, that
detects both RSV-A and RSV-B, consisted of two sense primers,
one antisense primer and two probes. All sequences obtained from
RSV positive clinical isolates from 2013 contained a mismatch to
both probe sequences. This mismatch was also observed in two
sequences from GenBank (both from The Netherlands, 2012) but
not in other L gene sequences from GenBank. Validation of adapted
RSV probes was ongoing at the moment that a RSV RT-PCR neg-
ative sample resulted in a RSV positive culture. The cultured RSV
strain was negative in the diagnostic RT-PCR, but positive in the
updated RSV RT-PCR that was validated at that moment. However,
the relative fluorescent unit (RFU) signal of the RSV strain was lower
than that of positive control material and sequence analysis of the
strain showed a mismatch with the new probe. This additional mis-
match was not observed in sequences obtained from GenBank, but
in January and February 2014 several clinical samples tested in our
setting showed RSV signals with low RFU and turned out to have
the same mismatch. Therefore, a new update of the RSV RT-PCR was
started. Another target of the RT-PCR was considered, but align-
ment of over 100 whole genomes of RSV showed that the current
target region in the L gene remained the target of choice. The two
relatively short taqman probes were replaced by a longer taqman
probe that should be able to better tolerate mismatches. The new
RSV assay will be used next RSV season.

Conclusion: Due to the high mutation frequency in RNA viruses,
regular update of RT-PCR assays is mandatory for reliable molecular
detection of respiratory viruses.

Reference

[1] Templeton et al., Rapid and sensitive method using multiplex real-time PCR for
diagnosis of infections by influenza A and influenza B viruses, respiratory
syncytial virus, and parainfluenza viruses 1, 2, 3, and 4.
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Genetic characterization of human respiratory
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France during two winter seasons

F. Boulouard 1,2,∗, A. Luthon 1,2, J. Hamel 1,2,3,
J. Brouard 2,4, V. Gajdos 5, A. Vabret 1,2,3,
J. Dina 1,2,3

1 CHU de Caen, Department of Virology, Caen
F-14000, France
2 Université Caen Normandie, Medical School, Caen
F-14000, France
3 National Reference Center for Measles and
Respiratory Paramyxovirus, France
4 CHU de Caen, Department of Pediatrics, Caen
F-14000, France
5 Hôpitaux de Paris (APHP), Department of
Pediatrics, Hôpital Antoine Béclère and Université
Paris 11, Clamart, France

Background: Worldwide, the human respiratory virus (hRSV)
genetic characterization takes a significant place and highlights the
importance to monitor the circulation of different genotypes and/or
the emergence of new variants. These can affect the susceptibility
to the current or future treatments of hRSV infection. There is no
information to date regarding the molecular epidemiology of hRSV
in France. The aim of this study was to investigate the genetic diver-
sity of group A and B hRSV isolates, obtained from children under
1 year old, during two recent consecutive epidemic periods.

Material and methods: Nasopharyngeal swabs or aspirates
obtained from children included in a study who evaluate the
efficacy of the use of salt solution 3% in the management of non-
complicated bronchiolitis, the “GUERANDE” study, were analyzed.
The samples were collected in hospital centers in France who
participate to the study during two winter seasons, 2012–2013
and 2013–2014. Viral ARN was extracted using Qiasymphony DSP
Virus/Pathogen Mini kit®. All samples were tested by a real time
RT-PCR for the detection and group typing of the hRSV A/B. The
amplification and sequencing of the second variable region (HRV-2)
of the G gene were performed using One-step RT-PCR kit (Qia-
gen, Hilden, Germany) and specific primers and protocols. The
sequences obtained and reference sequences for different geno-
types were analyzed with BioEdit® software and phylogenetic tree
were constructed by the neighbor-joining method in MEGA7 soft-
ware.

Results: A total of 719 samples were included in the
“GUERANDE” study. These samples were collected from children
under 1 year old consulting for a non-complicated bronchi-
olitis in 24 hospital centers distributed in 12 different French
regions. The hRSV group typing identified 375(52.16%) hRSV-A,
247(34.35%) hRSV-B, as well as 14(1.95%) hRSV-A/B co-detections
and 83(11.54%) were negatives for hRSV detection. The ampli-
fication and sequencing of the HRV-2 G gene were successfully
undertaken for 228(60%) of the 375 hRSV-A and 215(87%) of the
247 hRSV-B.

The analyzed sequences of hRSV-A fell within different clusters
genotypes, corresponding to ON1 in the majority of cases, but also
NA1 and GA2. The ON1 identified sequences were closely related to
GA2. The sequences that had been sampled in different epidemics
dose not formed distinct clusters.

The phylogenetic analysis of hRSV-B sequences allows the iden-
tification of 3 genotypes, BA-9, BA-10 and BA-C. A distinct BA-9
cluster was observed for the sequences sampled in Toulouse.
This cluster was confirmed by different phylogenetic analysis. The

http://dx.doi.org/10.1016/j.jcv.2016.08.262
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BA-C genotype was identified for only 3 sequences sampled in
Paris. Concerning the hRSV-B group, in France, the 2012–2013 and
2013–2014 epidemics are homogeneous. The genotypes BA-9 and
BA-10 are mainly identified with a predominance of the BA-9 geno-
type in all regions.

Conclusion: The molecular characteristics of hRSV were deter-
mined for the first time in France. The present study describes the
genetic diversity of recent circulating strains and contributes with
data regarding the respiratory syncytial virus. Subgroup A and B of
hRSV were co-circulating with a predominance of ON1 genotype
for the hRSV-A and BA-9 genotype for the hRSV-B.

http://dx.doi.org/10.1016/j.jcv.2016.08.263
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Measles virus-specific IgG and neutralizing
antibodies in South Korean
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H.J. Kang, H.D. Jung, Y.J. Kim, J.G. Nam, S.S. Kim

Division of Respiratory Viruses, Center for Infectious
Diseases, Korea National Institute of Health, Republic
of Korea

Measles is a highly contagious viral disease and causes fever,
runny nose, cough and a rash all over the body. Also complica-
tions will lead to potentially life-threatening. South Korea declared
nation-wide measles elimination in 2006 and verified as measles
elimination by the WHO in March 2014. Measles control has a high
priority in many countries, and it is important that questions about
the possible vaccine failures and waning immunity be addressed
so that the strategy to eliminate measles may be evaluated and
strengthened.

We investigated measles virus-specific IgG titer and neutraliz-
ing antibodies for assessing immunogenicity of measles vaccination
in the vaccinated population aged 4–25 years old in Korea. Measles
virus-specific IgG antibodies levels were measured using com-
mercial enzyme-linked immunosorbent assay (ELISA) kits and
neutralizing antibodies were determined using plaque reduction
neutralization test (PRNT) with Vero/hSLAM cell and Edmonston
strain.

In this study, South Korea population’s measles immunity is high
because of immunization program recommending 2 doses of vac-
cines after 1997. However measles specific IgG antibody levels and
neutralizing antibody levels declined in middle- and high school
years. Our data may provide information on measles occurred in
vaccinated population.

Acknowledgement: This study was supported by intramural
research fund of NIH Korea; No. 2014-ND47002-00.
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Antiviral effect of hydroxyurea on B19V
replication

F. Bonvicini ∗, A.M. Giudice, G. Bua, I. Conti,
E. Manaresi, G. Gallinella

University of Bologna, Italy

Parvovirus B19 (B19V) is a human ssDNA virus with a strict
tropism towards erythroid progenitor cells in bone marrow. In sub-
jects with underlying haematological disorders or with immune
system deficits, the viral-induced arrest of erythropoiesis can
lead to severe clinical manifestations requiring hospitalization and
supportive treatments. No specific antiviral drugs are presently
available for B19V treatment, although recent research showed a
specific antiviral activity for the acyclic nucleotide analogue cido-
fovir. In the search of additional antiviral compounds, hydroxyurea
(HU), an S-phase specific inhibitor of DNA synthesis, was evaluated
for its possible inhibitory effect towards B19V.

UT7/EpoS1 cell line and peripheral blood mononuclear cells
(PBMC)-derived EPCs were infected with B19V, and the activity of
HU in the inhibition of B19V replication, expressed as EC50, was
assessed by qPCR evaluation of nucleic acids accumulation. Cellu-
lar growth, viability and proliferation in the presence of HU was
determined in both systems and expressed as CC50 values. To char-
acterize the EPCs system, cells were analysed by flow cytometry
to evaluate the expression of the specific erythroid markers CD36,
CD71 and CD235a, following B19V infection and with or without
HU.

B19V replication was inhibited by HU in a dose-dependent man-
ner yielding EC50 values of 139 �M and 175 �M for UT7/EpoS1
and EPCs, respectively. In both systems, the inhibitory effects on
cellular replication yielded CC50 values of 457 �M and 491 �M
respectively. Flow cytometry analysis indicated that both HU (in
the range of the EC50 value) and B19V blocked EPCs differentiation
along the erythroid lineage, without additive effects.

HU is an approved drug for the therapy of sickle cell dis-
ease (SCD). Interestingly, recent data indicate that HU therapy
minimizes symptoms of worsened anemia during B19V-induced
transient aplastic crisis (TAC) in children with SCD. Our present
study provides evidence of an antiviral activity of HU against B19V
and lends experimental support for the observed attenuation of
clinical symptoms during TAC episodes caused by B19V infection
in the SCD population in the context of HU therapy.

http://dx.doi.org/10.1016/j.jcv.2016.08.265
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A modern sub-lingual immunotherapy for
neutralization of EBV

G. Glady

EBMA, France

EBV is probably the most spread virus within the human race,
because about 90% of the general adult population are carriers of it.

The biological diagnosis is at present codified very well and
allows to detect easily the “healthy carriers”, those which are nor-
mally immunized.

It turns out nevertheless, that those are not necessarily the most
numerous, and that there is a large number of patients disturbed
by the presence of the virus, and which are going to develop or a
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persistent primary infection or a reactivation, with a lot of different
clinical symptoms.

It is well known, that the favourite location of EBV is repre-
sented by B-cells on one hand, but also by epithelial and particularly
oropharyngeal cells, on the other.

So we developed an immunotherapy administered by sublin-
gual way, as it is already the case in allergy treatment, allowing a
close and immediate contact between the virus and the molecular
complex for its neutralization.

Besides clinical observation two biological parameters allow us
to measure the impact of our treatment – the evolution of the viral
serology on one side, – the extent of the virus load on the other
side.

In both cases we observe very often an improvement of one
and/or the other.

http://dx.doi.org/10.1016/j.jcv.2016.08.266
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Evaluation of the antiviral activity of an
aqueous extract from Solidago virgaurea
against Herpes simplex virus type 2

A.R. Mendes 1,∗, S. Lopo 2, L. Ascensão 1, P.L. Fale 3,
M.L. Serralheiro 3, M.F. Caeiro 1

1 Centro de Estudos do Ambiente e do Mar Lisboa,
Faculdade de Ciencias, Universidade de Lisboa,
1749-016 Lisboa, Portugal
2 Department of Infectious Diseases, National
Institute of Health-Lisbon, Portugal
3 Centro de Quimica e Bioquimica, Faculdade de
Ciencias, Universidade de Lisboa, Campo Grande,
1749-016 Lisboa, Portugal

Herpes simplex virus type 2 (HSV-2) is widely distributed
through the human population, infecting more than 500 million
people globally [1]. Although typically causing mild diseases this
virus may be responsible for severe infections, mainly in immuno-
compromised patients. Currently, there is a number of systemic
antiviral agents against herpesvirus, the most commonly used
being acyclovir and related drugs. However, long term treatments
with these drugs may result in the development of resistance,
especially in immunocompromised patients, which leads to a con-
tinuous search for new and better therapeutic alternatives [2].
According to the World Health Organization plants are the best
sources for obtaining a wide variety of drugs [3]. So, in the last
decades many pharmacological and chemical studies have focused
on medicinal plants to the discovery of new natural antiviral com-
pounds.

In the current study the anti-herpetic action of an aqueous
extract, obtained by decoction from stems/leaves of Solidago vir-
gaurea L. (Asteraceae) was evaluated. Experiments were made in
Vero E6 cell cultures infected with HSV-2 and treated with the
plant extract at different non-cytotoxic concentrations. Infected
non-treated cells were used as controls. Extract cytotoxicity against
Vero E6 cells was assessed by the MTT test. The virucidal effect of
the extract, evaluated by comparison of the titers of virus parti-
cles incubated in contact or in the absence of the extract, proved
null. Anti-herpetic activity was investigated by two types of exper-
iments: (1) treatment of infected cells during virus production
revealed a mean yield reduction of 94% relatively to non-treated
and an IC50 of 35.1 �g/mL; (2) treatment of infected cells dur-
ing virus titration shown a slighter inhibition, but significant size
differences between virus plaques formed in treated and control

conditions (smaller in treatment conditions). To a further evalu-
ation of the mechanisms that mediate the inhibitory effect of the
extract, a kinetic of the first 7 h of infection was performed with and
without treatment, to assess possible differences in viral DNA syn-
thesis. DNA samples from infected cells were subjected to PCR with
primers that target the viral DNA polymerase gene and PCR prod-
ucts were visualized in agarose gels. Preliminary results showed
the expected amplicon both in treated and non-treated conditions.
Amplification of viral DNA appears to start after 4 h of infection but,
during the period assayed, only increases under the non-treated
conditions. This result is consistent with the low inhibition induced
by the extract when it is added later than 4 h post-infection. Our
results suggest that S. virgaurea aqueous extract inhibits HSV-2
replication cycle, if added in the early phase of the infection, possi-
bly by interfering with the viral DNA synthesis.
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Agreement and Compete 2020.
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Ex vivo expansion of human cytomegalovirus
specific T cells for adoptive transfer therapy of
patients after hematopoietic stem cell
transplantation – Optimization of cultivation
conditions

Sarka Nemeckova ∗, Jitka Krystofova, Jan Musil,
Petr Hainz

Department of Immunology, Institute of Hematology
and Blood Transfusion, Prague, Czech Republic

Ex vivo expanded virus specific memory donor T cells can be
used in allogeneic hematopoietic stem cell transplantation recipi-
ents for prevention of severe disease caused by infections such as
HCMV, EBV, ADV, BKV, etc. Phenotype and functional properties
of T cell lines are influenced by cultivation conditions. We com-
pared properties of HCMV specific T cells expanded in RPMI 1640
or Cellgro medium with or without addition of 5% human serum
(HS), cell growth factors IL4, IL7, IL21 and HCMV derived peptide
pools. Expanded cells were characterized by flow cytometry. Func-
tional HCMV T cell response specific for viral antigens pp65, IE1,
US3, UL55 was measured by ELISPOT IFN-gamma.

Cultivation in RPMI 1640, 5% human AB serum (CTL medium) for
13 days gave highest T cell expansion rate (4×) and favoured CD4+
T cells against CD8+ T cells. Supplementation with high concentra-
tion of IL4 (1666 U/ml) increased expansion rate and IFN-gamma
response in comparison with 1000 lower concentration. The expan-
sion rate was slower in serum free Cellgro medium (expansion by
1.8× at day 15) but the latter favoured CD8+ Tcells against CD4+
Tcells. Cultivation in the CellGro medium resulted in high yields of
Streptamer HLA B07-RPHERNGFTVL (pp65) positive CD8+ T cells
which expanded 120× in comparison with day 0 whereas in CTL
medium they expanded 30× only. Phenotype of HCMV Strep+ T
cells resembled the phenotype of effector memory T cells (CCR7−,
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CD27+, CD45RA−, CD45RO+, PD1−, CD57−). Expansion rate of func-
tional T cells measured by ELISPOT IFN-gamma response was in
range 8× to 120× for individual CMV antigens. In the next step,
we shall determine cytolytic response against peptide pulsed or
virus infected targets and allogeneic reactivity of antiviral T cells
expanded in different media. The results will be shown at the meet-
ing.

The work was supported by grant NV15-34498A from AZV,
Czech Republic.
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False-negative parvovirus B 19 serology in
pregnancy. Do we need PCR testing to detect or
exclude infection?

Barlinn Regine 1,∗, H. Rollag 2, L. Trogstad 1,
P. Magnus 3, K. Vainio 1, S. Dudman 1
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Health, Norwegian Institute of Public Health, Oslo,
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Norwegian Institute of Public Health, Oslo, Norway

Aim: The aim of the study was to investigate the parvovirus
B19 (B19) seroprevalence, new infection and vertical transmission
during pregnancy.

Material and methods: Serum samples and questionnaires
from 1349 randomly selected pregnant women were included.
The samples were randomly selected from a Norwegian Mother
and Child Cohort Study (MoBa) that includes 114,000 children and
95,000 mothers recruited from all over Norway from 1999 to 2008.
Sera collected around week 17–18 (sample K1) were analysed for
B19 IgM and IgG using an enzyme linked immunosorbent assay
(Virion/Serion, Würzburg). All samples with IgG positive and IgM
negative results in K1 were classified as immune and no further
tests were done. IgG and IgM negative samples in K1 or samples
with an IgG equivocal result or IgM equivocal or positive result
were also analysed for B19 IgG and IgM on the sample taken at birth
(sample K2). Mothers with a seroconversion or with IgM equivocal
or positive results in K1 or K2 or with IgG equivocal results in K1
or K2 were tested with an in-house real-time B19 PCR. In addition,
corresponding umbilical cord blood samples were also analysed
with B19 PCR.

Results: Mean age at delivery was 30.4 years and 40.2% was 29
year or younger. Mean gestational age at delivery was 39.7 weeks
and 47.1% was nulliparous. Of the 1349 women 61.7% were B19
IgG positive and IgM negative and 36% were both IgG and IgM neg-
ative. Among the initially seronegative women 6,8% seroconverted.
However, 2,3% had a more inconclusive serological profile including
either IgM or IgG equivocal results or IgM positive in K1and/or K2.
K1 and K2 samples from these 31 women with inconclusive sero-
logical profile and from the 33 women who seroconverted were
subjected to B19 PCR. Sixteen (51.6%) with inconclusive serological
profile and eighteen (54.6%) of those who seroconverted had virus
detectable by PCR either in K1 or K2 or both. Vertical infection was
seen in ten (15.6%) of these 64 children. Among the 16 women with
inconclusive serological profiles and a positive B19 PCR at week 17-
18, seven women were still seronegative also with an alternative
B19 IgG assay (Biotrin, Dublin) in the second sample taken at birth
(K2).

Conclusion: In this cohort of pregnant women a high incidence
(2.5%) of viremic parvovirus B 19 infections was recorded, result-
ing in 26.5% of the children becoming infected. In almost half of
the women with an inconclusive serological profile combined with
positive PCR in K1, IgG was negative at birth (K2). In pregnancy
parvovirus B19 PCR is thus recommended since serology is often
not sufficient to detect or exclude infection.

http://dx.doi.org/10.1016/j.jcv.2016.08.269
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Human cytomegalovirus (HCMV) genotyping in
congenital infection

F. Ferreira ∗, M.J. Chasqueira, P. Paixão

NOVA Medical School/Faculdade de Ciências
Médicas, Portugal

Background: Human cytomegalovirus (HCMV) is the main con-
genital infection agent, affecting about 0.2–2.2% of all newborns.
This pathogen exhibits extensive genetic variability mainly in struc-
tural genes encoding envelope glycoproteins. The most relevant is
the HCMV glycoprotein B (gB), encoded by the UL55 gene, an impor-
tant target of the immune system of the human host. On the basis
of sequence variation of this gene, the virus can be classified at least
into 4 gB genotypes (types 1–4).

Objectives: The aim of this study was to determine the
genotypes for UL55, present on samples from congenital and/or
perinatal infection cases in Portugal.

Study design: HCMV gB genotyping was performed on 36
HCMV-positive urine samples and 20 amniotic fluid (LA) sam-
ples, collected from 2009 to 2016, by real time PCR. To confirm
the results, sequencing techniques (Sanger and Next-Generation
Sequencing) were performed.

Results: 35 urine samples could be assigned a gB genotype, in
29 was detected a single genotype (13 gB1; 7 gB2; 6 gB4; 3 gB3),
and in 6 mixed (>1) genotypes. Of the 19 LA samples, 17 had a sin-
gle genotype (5 gB1; 5 gB2; 5 gB3; 2 gB4), and in 2 were detected
mixed genotypes. No amplification was obtained in the other 2
samples (1 urine and 1 LA). Sequencing techniques did not confirm
the presence of mixed infections.

Conclusions: gB1 seems to be the most common genotype in
congenital infection in Portugal, consistent with that described in
the literature. Also we corroborate the notion that all genotypes
can be involved in this type of infection. Mixed infections should
be subjected to further analysis, given the apparent contradiction
between PCR and sequencing results.

http://dx.doi.org/10.1016/j.jcv.2016.08.270
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Practical experience in laboratory diagnosis of
congenital CMV infection over a period of 8
years in Slovakia

K. Kollárová ∗, D. Hučková

Medirex Inc, Canada

Primary and/or secondary cytomegalovirus infection of
pregnant women can lead to congenital (cCMV) or peri-/postnatal
infection. Serological screening of women before or during preg-
nancy for CMV specific antibodies is not usually performed in
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Slovakia and there are no data available on the incidence or the
long-term outcomes of congenital CMV infections.

For a period of eight years (from April 2008 to April 2016),
we retrospectively determined the number of amniotic fluids and
dried blood spots (DBSs) analysed for the presence of CMV DNA
in our laboratory, as well as the number of cCMV symptomatic
neonates born during this time period. In total, 58 amniotic flu-
ids, 23 DBSs and samples from 182 newborns (0–14 days old) with
clinical symptoms were analyzed for the presence/viral load of CMV
DNA by nested end-point PCR and/or quantitative real-time PCR.
CMV DNA was detected in 3 amniotic fluids (2.5 × 103; 1.6 × 105

and 3.9 × 107 IU/ml, respectively), 7 DBSs, and in samples from 18
neonates (whole blood, urine or both).

In the period under review; 84,909 women were examined
for syphilis as a part of compulsory screening for infectious dis-
eases in pregnancy. The relatively low number of investigations
for cCMV infections demonstrates the lack of awareness about the
risks associated with primary and/or non-primary CMV infections
in pregnant women.

http://dx.doi.org/10.1016/j.jcv.2016.08.271
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Study of enterovirus and parechovirus
infections in young children in Spain over a
3-year period
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Introduction: Human enteroviruses (EVs) and more recently
parechoviruses (HPeVs) have been recognized as important viral
causes of neurological and systemic infections in children. Our aim
was to investigate the epidemiology of EV and HPeV infections
and their clinical association in young children over a 3-year study
period in Spain.

Patients and methods: Prospective and multicentre study
(Grant AES PI12-00904) performed in children <3 years of age
admitted in 12 Spanish hospitals during 2013-2015. EV and HPeV
infections were investigated in cerebrospinal fluids, sera or throat
swabs from patients with fever without source (FWS), suspicion
of clinical sepsis, meningitis or encephalitis. Clinical data and
informed consent were recorded. EV and HPeV detection and geno-

typing in clinical samples was performed by RT-PCR and further
sequencing.

Results: A total of 786 patients were included in the study. The
mean age of the children was 5.2 + 9.1 months and 46% of them
were neonates (<1 month). Male/female rate was 1.5. Of the 786
samples analysed, 420 (53%) were EV-positive and 45 (6%) were
HPeV-positive. 27 different EV types (5 EV species A and 22 EV
species B) were identified while all but 3 HPeV were type 3. Overall
the 4 types detected most frequently were echovirus (E)-16 (10%),
HPeV-3 (9%), E-6 (8%) and E-18 (6%). All HPeV-infected children
were <2 months, being their mean age significantly lower than in
EV-infected patients (1.7 + 4.9 vs. 5.9 + 10.1 months, p = 0.008). The
highest incidence of EV infections was between April and July each
year, with another small peak in autumn. HPeV-3 circulation was
also higher in spring and early summer, but it seems to be bian-
nual. Clinically, EV infections were associated with meningitis (29%
vs. 0%, p = 0.001), pleocytosis (40% vs. 4%, p = 0.0006) and higher
leucocytes (10200 + 5000 vs. 7200 + 3800 cells/mm3, p = 0.005) in
blood. HPeV infections were associated with irritability (50% vs.
20%, p = 0.001), clinical sepsis (33% vs. 6%, p = 0.0001), antibiotic
treatment (100% vs. 70%, p = 0.002), and PICU admission (30% vs.
9%, p = 0.003). Both groups had similar proportion of fever symp-
toms (93% vs. 100%) and exanthema (18% vs. 14%). Only 2 patients
had sequelae (1 EV and 1 HPeV-positive).

Conclusions: Significant differences in clinical and epidemi-
ological data were observed between EV and HPeV infections.
Different EV types were associated with meningitis (with pleo-
cytosis and leukocytosis) in young children while HPeV type 3
caused more frequently clinical sepsis exclusively in infants less
than 2 months of age. Initially the process seems to be more severe
in HPeV-infected children, maybe due to the shorter age of the
patients, although prognosis is good in general. EVs and HPeVs
should be included in the routine screening of samples from young
children with neurological or systemic infections to improve their
clinical management, preventing unnecessary treatment and pro-
longed hospitalization.

http://dx.doi.org/10.1016/j.jcv.2016.08.272
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Evaluation of viral etiology in central nervous
system infections for seven years
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S. Taner 3

1 Ege University Faculty of Medicine, Dept of Medical
Microbiology, Izmir, Turkey
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The serious diseases of the central nervous system (CNS),
encephalitis and meningitis, has a high fatality and sequele rate
especially if it is not diagnosed and treated. Molecular methods of
detection, especially PCR, are the tool of choice for viral diagnosis in
CNS infections. In this study, viral etiological agents were evaluated
in CNS infections suspected with viral etiology in total of routine
3778 tests, done from cerebrospinal fluid (CSF) samples.

Materials and methods: Cerebrospinal fluid samples of patients
suspected of viral CNS infections that were admitted to our
laboratory between 1.1.2009 and 31.12.2015 for HSV1, HSV2,
VZV, EBV, CMV, HHV6 and enterovirus (EV) were evaluated.
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Table 1
Nucleic acid test positive CSF samples.

Viruses n Positive (n) Positivity (%)

HSV 1 1333 24* 1.80
HSV 2 1333 1 0.08
CMV 580 19 3.28
EBV 506 22* 4.35
VZV 216 1* 0.46
HHV6 478 5* 1.05
EV 178 6 3.37

Table 2
Dual etiologic agents detected by nucleic acid test in CSF samples.

Viruses n

HSV1 + EBV 3
HSV1 + HHV 6 1
EBV + VZV 1
EBV + HHV 6 1

Only 487 CSF samples were evaluated for EV by viral isolation
(1.1.2009–1.5.2015.) and the remaining 3291 nucleic acid tests
(NAT’s) were done from CSF samples by real time PCR for the other
viruses. Two tests, VZV and EV were done for the last one and five
years respectively.

Results: Nucleic acid test positive CSF samples for all of the
viruses are shown in Table 1. Dual infections/etiologic agents
detected are shown in Table 2. Enterovirus was isolated in 30
(6.20%) of 487 CSF samples by viral culture.

When positives were evaluated viral etiology NAT positive sam-
ples were from 44.4% female and 55.6% male patients. Positive
samples came mainly from Pediatric, Neurology and Infectious dis-
eases clinics as expected. The high number of positive results were
found in samples admitted during December (35.3%), July (12.9%)
and November (10.6%). Patient age of positive samples 80% over 18
years.

Conclusion: Positive NAT results obtained in this study with a
total of 14.39% are as other reported results world wide being <20%
when routine diagnosis is done for all CNS infections. Higher pos-
itivity rates are reported for HSV and EV, when only encephalitis
or meningitis cases are investigated. Finland’s VZV rate of 29% in
CNS infections was not observed in this (0.46%) and many other
reported studies. Nine of our 19 CMV DNA positive patients were
immunosuppressed patients as expected in CMV encephalitis. Dual
infections are predominantly seen with EBV and HHV6, that can
show a probable cause of encephalitis because of its latency in
blood cells/nervous system and ability to reactivate as well as acute
infection. Although NAT diagnostic sensitivity for HHV-6 is higher
than 95%, positive predictive value is 30% for immunocompetent
patients. A wide spectrum approach including other herpes viruses,
adenovirus, influenza virüs, arboviruses (like WNV), measles virus,
etc., bacteria, fungi, protosoa and helmints with tecniques like
microarrays, and multiplexed methods, standardized, quality con-
trolled tests, using increased automation, quantitative approach,
supported with evidence based clinical algorithms will improve
microbiological definite diagnosis for CNS infections.

http://dx.doi.org/10.1016/j.jcv.2016.08.273
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CSF: Is it possible to exclude viral infection by
cell count, protein or glucose measurement

C. Lim ∗, M. Turra, T. Sadlon, S. McKessar, M. Qiao,
G. Higgins

SA Pathology, Adelaide, Australia

Background: CSF samples are usually submitted for microscopy
and bacterial culture but a decision on further testing for the pres-
ence of viruses may depend on the presence or absence of elevated
white cell counts in the sample. Normal values for total white cells
(WCC) in CSF are given as 0–5 in adults, ≤10 in children and ≤20
in neonates. However many studies have reported detecting viral
nucleic acid even when cells are absent from the CSF. Further CSF
glucose and protein levels may not be reliable predictors of under-
lying infection nor whether it is viral or bacterial. We undertook
a retrospective review of CSF samples submitted for virological
testing.

Methods: CSF samples (N = 3928) submitted for virological test-
ing in the period from 1/7/2012 to 31/8/2015 were reviewed. All
samples were tested by PCR for Herpes simplex virus type 1 (HSV
1), HSV 2, Varicella zoster virus (VZV) and enterovirus, 1644 by
PCR for Streptoccoccus pneumoniae (Spn), 1451 by PCR for Neisseria
meningititis (Nmen) and 577 by latex agglutination for cryptococcal
antigen. CSF cell counts, glucose and protein levels were extracted
from the records if performed.

Results: Of the 3928 CSF samples, enterovirus was detected
in 312 (7.9%), VZV in 77 (2.0%) HSV 1 27 (0.7%), HSV 2 29 (0.7%)
and in the smaller subsets Spn in 32 (1.9%) and Nmen 36 (2.5%).
Mean WCCs were higher in HSV 2 compared to HSV 1 infections
and mean protein levels were higher in HSV 2 and VZV than in
enterovirus infections. No cells were present in 13.4%, 11.8%, 15%,
8.3% and ≤10 cells were present in 32.6%, 17.6%, 30%, 8.3% of sam-
ples from patients with detectable enterovirus, VZV, HSV 1 and HSV
2 infections respectively.

Conclusion: Neither a cell count within the “normal range” nor
absence of a pleocytosis are able to exclude the presence of viral
nucleic acid within the CSF of patients. Protein and glucose lev-
els are not reliable in excluding viral infections. All samples from
patients with suspected meningitis should be tested for the pres-
ence of viral nucleic acid irrespective of cell counts.

http://dx.doi.org/10.1016/j.jcv.2016.08.274

Abstract no: 223
Presentation at ESCV 2016: Poster 235

Congenital rubella syndrome in a country with
high vaccination coverage – Portugal

P. Palminha ∗, E. Vinagre, C. Ribeiro, T. Lourenço,
C. Roque

National Institute of Health, Dr. Ricardo Jorge,
Portugal

Introduction: The teratogenic properties of rubella virus have
been discovered in Australia in 1941 by Gregg who associated the
occurrence of rubella during pregnancy with the presence of con-
genital cataracts. A newborn with congenital rubella syndrome may
present major or minor malformations or be asymptomatic at birth
and later develop clinical manifestations. The introduction of the
rubella vaccine in the Portuguese National Vaccination Plan origi-
nated a decrease in the number of reported rubella and congenital
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rubella cases. Between 1995 and 2008 no cases of congenital rubella
were reported in Portugal.

Aim: Evaluation of laboratory results of “probable congenital
rubella cases” received for laboratory confirmation at the Por-
tuguese National Health Institute (INSA) between 2009 and 2015.

Material and methods:
Study population: Between 2009 and 2015, a total of 71 children

were considered as “probable congenital rubella” cases, and the
respective biological specimens were sent to INSA for laboratory
confirmation.

Methods:
Laboratory confirmation was performed by RT-PCR for rubella

virus RNA detection, and by rubella specific IgM detection.
Results: Seventy-one children were studied between 2009 and

2015. The mothers of 68 children had Portuguese nationality; 2
were from Eastern European countries and 1 from Cape Verde.
Seventy children were newborns, and one was 7 months old.

Rubella RNA detection was carried out in several biological prod-
ucts (urine, oropharyngeal exudate and oral fluid) of the 71 children
considered as “probable congenital rubella” cases; 68 of these were
asymptomatic whose mothers had a rubella positive IgM test at
delivery, despite lacking any evidence of a previous rubella infec-
tion. The remaining 3 cases evidenced symptoms fulfilling clinic
case definition. Two of the mothers reported rash during pregnancy.

The rubella virus RNA was detected in the 3 symptomatic
patients, in 2009, 2010 and 2015, respectively and 2 of these
patients also presented a positive rubella IgM test. The remaining
68 cases showed a negative IgM test.

The 2009 congenital rubella case was a boy born in Lisbon from
an unvaccinated Portuguese mother who was suspected of rubella
at 12 weeks of pregnancy.

The 2010 congenital rubella case was a 7 months old child, born
and living in Cape Verde. The mother did not mention any kind of
rash illness during pregnancy or rubella vaccination.

The 2015 congenital rubella case was a girl born in Lisbon from a
Portuguese mother living in Luanda who reported a rubella history
during the first trimester of pregnancy.

Discussion: During the last seven years, three cases of congeni-
tal rubella were notified in Portugal, two of whom presented major
malformations and one minor.

As to be expected, two of the congenital rubella cases were
observed in newborns from symptomatic unvaccinated women.

The 3 SCR cases identified, two were imported from Africa and
one was autochthon.

Conclusion: Despite the high vaccination coverage rates
Portugal one autochthonous congenital rubella case was notified
in 2009 following a 13 years gap. This evidences that rubella pre-
vention and active surveillance cannot be minimized. It is essential
to ensure that all women at child bearing age become aware of
their rubella immune status and get (re)vaccinated whenever nec-
essary. Vaccination is, to date, the only method available to prevent
congenital rubella.

http://dx.doi.org/10.1016/j.jcv.2016.08.275
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Herpes simplex virus DNA results of
cerebrospinal fluid samples by real-time PCR

N. Kasifoğlu ∗, M. Aslan, G. Durmaz, T. Us

Eskisehir Osmangazi University, Faculty of Medicine,
Department of Microbiology, Eskisehir, Turkey

Central nervous system (CNS) infections require a rapid diag-
nosis and treatment approach due to their potential of rapid
progression and the possibility of permanent neurological damage.
Herpes simplex virus (HSV) is one of the most common causative
microorganisms of acute sporadic viral encephalitis. In diagnosis of
CNS infections, the detection of HSV DNA in cerebrospinal fluid by
polymerase chain reaction (PCR) is the gold standard method.

In this study, HSV DNA real-time PCR results of cerebrospinal
fluid samples (CSF) sent to our microbiology laboratory from
patients with prediagnosis of viral CNS infection between 2008-
2015 were evaluated retrospectively.

A total of 176 cerebrospinal fluid samples sent to Microbiol-
ogy Laboratory of Eskisehir Osmangazi University Medical Faculty
between 2008 and 2015 were evaluated. After DNA isolation from
these samples, HSV 1/2 DNA presence was evaluated with real-time
PCR technique by using Artus HSV1/2 RG PCR (Qiagen, Germany)
kits on Rotor-Gene system (Corbett Research 6000, Australia). The
analytical sensitivity of the kit for HSV1 and HSV2; 120 copies/ml
and 160 copies/ml, respectively. Ninety three (52.8%) patients were
male and 83 (47.2%) were female, ages ranging from 1 to 74 (median
age 36) years. HSV1 DNA was detected by nucleic acid testing in
9 of the 176 patients (5.1%). Five of the 9 HSV1 positive patients
were females. Four of the positive patients were from Infection dis-
ease department, three of them from Neurology and two were from
Anesthesia department.

Even though CNS infections are not rare, the incidence is
not clearly established. The early diagnosis of HSV infections is
extremely important in central nervous system (CNS) infections
due to HSV, as specific antiviral treatment dramatically reduces
the mortality. The etiology is unknown in many cases; the develop-
ment of molecular techniques such as real-time PCR has increased
the detection rate of viral agents.

http://dx.doi.org/10.1016/j.jcv.2016.08.276
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DNA detection of herpetic viruses in dried blood
spots in children with autism spectrum
disorders
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3 Department of Medical Translational Science –
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Introduction and aims: Autism spectrum disorders (ASD) are
neurodevelopmental disorders without a definitive etiology in
most cases. The aim of this study was to evaluate the possible
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presence of viruses at birth in children with ASD and in healthy
controls.

Materials and methods: The genomes of Cytomegalovirus
(CMV), Epstein Barr virus, Herpes simplex virus, Herpesvirus 6-8
and Varicella Zoster virus were investigated in dried blood spots
collected at birth from 82 children, 38 with ASD and 44 healthy
controls. Extracted DNA was amplified using specific nested-PCR
for each herpetic virus.

Results: Cytomegalovirus was the only virus found with a preva-
lence of congenital CMV infection of 5.3% (2/38) in ASD cases and
0% (0/44) in controls.

Conclusions: The rate of congenital CMV infection was about
10-fold higher in ASD patients than in the Italian general population
and this result underlines the importance of the retrospective diag-
nosis by using DBS-test. Only investigating a wider ASD population
it will be possible to determine the real burden of Cytomegalovirus
in the evolution of neurodevelopmental disorders.

http://dx.doi.org/10.1016/j.jcv.2016.08.277
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Aberrant expression of miR-21, miR-376c
miR-145 and their target host genes in Merkel
cell polyomavirus-positive non-small cell lung
cancer
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Anastasios Koutsopoulos 1, Eleni Lagoudaki 1,
Chara Koutoulaki 1, George Pitsidianakis 1,
Demetrios A. Spandidos 1, Nikolaos M. Siafakas 1,
Katerina M. Antoniou 1, George Sourvinos 3

1 University of Crete, Heraklion, Crete 71110, Greece
2 Laboratory of Cellular and Molecular
Pneumonology, Medical School, University of Crete,
Heraklion, Crete 71110, Greece
3 Laboratory of Clinical Virology, Medical School,
University of Crete, Heraklion, Crete 71110, Greece

Merkel Cell Polyoma Virus (MCPyV) has already been associ-
ated with non-small cell lung cancer (NSCLC). In this study, we
evaluated expression profiles of miR-21, miR-145, miR-146a, miR-
155, miR-302c, miR-367 and miR-376c in MCPyV +ve and MCPyV
−ve paraffin-embedded NSCLC tissue samples as well as in MCPyV
+ve and MCPyV −ve samples from “healthy” lung tissue. Signifi-
cant differences were found only in the levels of miR-21, miR-376c
and miR-145 in the MCPyV +ve samples compared to the MCPyV
−ve tumour samples. Overall, miR-21 and miR-376c expression
was higher in tumour compared to healthy tissue samples; how-
ever, miR-21 and miR-376c expression was higher in MCPyV +ve
compared to MCPyV −ve tumour samples. The expression of tar-
get genes of miR-21(Pten, Bcl-2, Daxx, Pkr, Timp3), miR-376c (Grb2,
Alk7, Mmp9) and miR-145 (Oct-4, Sox2, Fascin1) and their associated
pathways (Braf, Akt-1, Akt-2, Bax, Hif1a, p53) was altered between
MCPyV +ve tumor samples and their corresponding controls. miR-
145 was downregulated in MCPyV +ve compared to MCPyV −ve
tumour samples and the corresponding controls. These results
show a novel association between miR-21, miR-376c and miR-145
and their host genes with the presence of MCPyV, suggesting a
mechanism of virus-specific microRNA signature in NSCLC.

http://dx.doi.org/10.1016/j.jcv.2016.08.278
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Establishment and characterization of an
in vitro model of human Polyomavirus BK
(BKV) infected prostate normal cells
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1 Biomedical, Surgical and Dental Sciences,
University of Milano, Milano, Italy
2 Biomedical Sciences for Health, University of
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3 School of Medicine and Surgery, University of
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Introduction: Prostate cancer (PCa) is one of the most common
male neoplasm in the Western word, being the most commonly
diagnosed non-skin cancer and the second leading cause of cancer
death. Various potential risk factors exist for the initial triggering
events, including exposure to infectious agents, such as the human
Polyomavirus BK (BKV). BKV is a good candidate as risk factor of
PCa because it naturally infects the human reno-urinary tract, it
establishes latency, and encodes oncoproteins that interfere with
tumor suppressors pathways, thus altering the normal progression
of cell cycle. The aim of the study is to establish an in vitro model
of infection and to investigate the possible co-factorial role of BKV
in PCa onset and progression.

Materials and methods: To investigate the potential rela-
tionship between BKV infection and PCa, an vitro model
was established using the normal epithelial prostate cell line
RWPE-1. The titration of the viral load was performed by
means of BKV specific-quantitative real time PCR (qPCR) and
droplet digital PCR (ddPCR). 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay was performed at
different time points to evaluate the effect of BKV infection on
the growth of RWPE-1 cells. The expression profiles of a panel of
48 cytokines/chemokines were analyzed to identify differences in
their kinetics in infected and uninfected cells by multiplex assay.
To assess whether BKV infection was able to modify the cells
morphology, ultrastructural analysis and analysis of epithelial-
mesenchymal transition (EMT) markers in BKV infected, uninfected
and cleared cells were conducted.

Preliminary results: RWPE-1 cell line was found to be both
susceptible and permissive to BKV infection, reaching a peak of
infection after 3 days (3.9 × 106 copies/mL) and the infection lasted
for 14 days. The infected cells showed an higher rate of prolifer-
ation than the uninfected cells ranging from +37% to +18%. The
expression of IL-6, -9 -18 and TNF-� was higher in the infected
cells than in the uninfected. Regarding the EMT markers, E-cadherin
was expressed in some uninfected RWPE-1 at cell boundaries and
upon BKV infection, E-cadherin expression was mainly located in
the cytoplasm and in the perinuclear region. Moreover, after infec-
tion some big multinucleated cells could be detected. This pattern
was maintained also after 30 days post infection.

Conclusions: The RWPE-1 cell line could be used as a model of
BKV infection. The viral infection induces molecular and morpho-
logical changes in the cells, but the possible cancer progression due
to the virus needs to be still elucidated.

http://dx.doi.org/10.1016/j.jcv.2016.08.279
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Acute exudative tonsillopharyngitis;
Epstein-Barr virus, Herpesvirus and Adenovirus

B. Elmas 1,∗, M. Koroglu 2, H.A. Terzi 2, F.G. Aslan 2,
E. Menekse 1, M. Kosecik 1, M. Altindis 2

1 Sakarya University, Training and Research
Hospital, Department of Pediatrics, Sakarya, Turkey
2 Sakarya University, Training and Research
Hospital, Department of Medical Microbiology,
Sakarya, Turkey

Background: Exudative tonsillopharyngitis (ExTP) is a com-
mon illness that requires a careful clinical assessment in order
to identify underlying etiology and to avoid morbidity and mor-
tality. As a clinical symptom include fever, lymphadenopathy,
trismus, dysphagia, pooling of saliva, pharyngeal congestion, ery-
thematous uvula, soft palate erythema, and bilaterally enlarged
tonsils covered with white exudates. Tonsillar exudate culture
confirmed group A streptococcal (GAS) tonsillitis. Differential
diagnosis includes Epstein-Barr virus (EBV), adenovirus, Fusobac-
teria, Arcanobacterium hemolyticum, Corynebacterium diphtheriae,
C. ulcerans, Francisella tularensis, Yersinia enterocolitica, and Neis-
seria gonorrhoea. Epstein-Barr virus, the most common cause of
pseudomembranous tonsillitis, causes tonsillitis with or without
infectious mononucleosis. The tonsils can be severely enlarged
which are covered with an extensive necrotic, greyish-white mem-
branous exudate. In this study, we aimed to analyse the presence
of EBV, Adenovirus and Herpesvirus type- 1(HSV-1) in ExTP.

Material and method: Molecular diagnosis was performed for
EBV, Adeno and HSV 1 detection with swab samples from tonsil-
lar membranous exudate of 51 paediatric patients with Exudative
tonsillopharyngitis after GAS ruled out (21 men and 30 women,
ages between 2 and 16 years) and at the same time, monospot test
was performed. DNA extraction from swap samples was carried out
from tonsillar membranous exudate, using the Magnesia® Extrac-
tion Kit by using the Nucleic Acid Extraction robot (Magnesia®

2448)(Anatolia Geneworks). Bosphore® EBV DNA, ADENO and HSV
type 1 Quantification Kits were used for EBV DNA, ADENO and HSV
type 1 PCR by Montania® 4896 RT PCR platform (Anatolia).

Results: The frequency of positive EBV DNA cases in the ton-
sillar membranous exudate in swap samples were 21.5% (11/51).
Monospot test was only one of the positive cases in EBV DNA pos-
itive. On the side a case of adenovirus, the HSV-1 was detected in
two cases.

Conclusions: A meticulous clinical examination would differ-
entiate between the 2 most common causes; Streptococcus and
EBV. Adeno and HSV were determined as less causative agents.
Streptococcal tonsillitis can be successfully treated with suitable
antibiotics. Acyclovir, ganciclovir, and foscarnet have been shown
to inhibit EBV DNA polymerase enzyme.

http://dx.doi.org/10.1016/j.jcv.2016.08.280
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Epilepsy patients show reactivation of the HHV6
infection
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M. Murovska 1

1 A. Kirchenstein institute of microbiology and
virology, Riga Stradins university, Latvia
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3 MTC, Karolinska Institute, Sweden

Background: The human herpes virus 6 (HHV6) is ubiquitous,
lymphotropic, immunomodulating, and potentially pathogenic for
the neural system beta-herpes virus. HHV6 is associated with such
diseases, as multiple sclerosis, mesial temporal lobe epilepsy, and
myalgic encephalomyelitis/chronic fatigue syndrome. HHV6 family
consists of two different viruses, A and B.

Materials and methods: 53 patients with clinically diagnosed
epilepsy and 104 age and gender matched apparently healthy indi-
viduals were enrolled in this study. A patient cohort consisted
of 66% of females and 34% of males; the mean age was 49 ± 17
years. Presence of HHV-6 viral DNA was analysed, using nested
PCR; viral loads was determined by Real-time PCR; HHV-6 variant-
specificity was analysed, using restriction endonuclease analysis;
U89/90 mRNA presence was detected by RT-PCR; the early (p41)
and late (gB) antigens expression was studied by immunofluores-
cent analysis; levels of TNF-alpha, and presence of HHV-6 specific
IgG class antibodies in peripheral blood were examined by ELISA.
The GraphPad Prism software (version 6.0) was used for statistical
analysis.

Results: The rate of HHV-6 seroprevalence (presence of HHV-6
specific IgG class antibodies in the blood plasma) was similar for the
epilepsy patients and healthy individuals (42 out of 53, or 79.2% and
76 out of 104, or 73.1%, respectively). Noteworthy, the HHV-6 DNA
in peripheral blood was detected with the significantly higher fre-
quency in patients, compared with the healthy persons (13 out of
53, or 24.5% and 10 out of 104, or 9.6%, respectively, p = 0.017). Out
of 13 patients, 11 were carrying HHV6B, and only 2 were infected
with HHV6A. In all healthy individuals the HHV6B was detected.
Furthermore, the significantly higher HHV-6 load (>10 copies/106

cells) was detected in patients compared with the healthy indi-
viduals (median values were 1574.0 and 131.85 copies/106 cells,
respectively). The U89/90 mRNA was found in 10 out of 13 patients.
The mononuclear cells of the peripheral blood showed the p41 sig-
nal in 54.5% of patients, and 45.5% of patients were positive for gB
antigens.

The TNF-alpha levels were significantly higher in plasma of
patients with an active viral infection (40.09 ± 11.13 pg/ml), in
comparison with latently infected patients (18.81 ± 2.52 pg/ml,
p = 0.014) and with non-infected individuals (7.71 ± 3.07 pg/ml,
p = 0.0001).

Conclusions: The significantly high frequency of HHV6 pres-
ence, the high viral load, expression of the early and late viral
antigens, and high levels of pro-inflammatory TNF-alpha allow us
to propose that HHV6 infection plays an important role in the devel-
opment of epilepsy.

http://dx.doi.org/10.1016/j.jcv.2016.08.281
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High frequency of JC human polyomavirus in
Portuguese wastewaters: A possible source for
human infection
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Introduction: JC polyomavirus (JCV) is ubiquitous among the
human population worldwide. Primary infection, typically asymp-
tomatic, normally occurs during childhood and is followed by a
lifelong persistent infection. JCV is excreted in the urine of nearly
half of the infected individuals, without any associated clinical
symptom. Under situations of severe immunosuppression, JCV may
reactivate and induces a rare but fatal demyelinating disease of the
central nervous system known as Progressive Multifocal Leukoen-
cephalopathy (PML). Despite several hypothesis have been raised,
the main mode of transmission remains unknown. The high fre-
quency of urinary excretion of JCV lead several authors to evaluate
its presence in sewage wastewater systems, though, to date no data
have been reported for Portuguese wastewaters. In this order, the
present study represents the first comprehensive assessment of
JCV in Portuguese wastewaters along with its removal efficiency
by wastewater treatment plants (WWTPs), in order to add further
information for a possible way of JCV transmission to occur.

Materials and methods: Fifteen WWTP distributed all across
Portugal and serving 26.3% of the National population were selected
for the present study. Two pairs of influent (WWI) (untreated)
and effluent (WWE) (treated) samples, were collected from each
WWTP, in September and December 2013, making a total of 60
wastewater samples. Viruses were concentrated by ultracentrifu-
gation as previously described [1], and detection and quantification
of JCV DNA in wastewater samples was obtained by a quantitative
real-time PCR protocol using a set of four amplification primers and
two internal TaqMan probes, previously described [2].

Results: JCV genome was detected in 14 (93%) of the 15 eval-
uated WWTP, in at least one of the collected samples. Ninety per
cent of the tested influent samples revealed detectable JCV DNA,
at relatively high concentrations (mean = 5.48 ± 0.74 log10 GC/L).
The treatment of wastewater was able to completely remove JCV
genome from 14 (52%) of the 27 initial positive assessed WWI sam-
ples. In the remaining 13 initially positive WWI samples, despite
no complete removal was accomplished, a decrease in JCV concen-
tration was observed in the majority of cases.

Discussion: The ubiquity of JCV infection, claims for a common
route of transmission, particularly when seroepidemiological sur-
veys point to childhood as the age for first infection to occur. The
present study reveals the consistent detection of JCV genome in
sewage from the different regions of Portugal. Moreover, nearly
half of the WWTP were not able to completely remove the virus,
which, by this manner will end up incorporating treated sewage
and be distributed to the surrounding environment. Such viruses
may finally contaminate food and water, which may act as vehicles
for JCV transmission through oral route.

Reference

[1] A. Rafique, S.C. Jiang, Genetic diversity of human polyomavirus JCPyV in
Southern California wastewater, J. Water Health (2008), http://dx.doi.org/10.
2166/wh.2008.067.

[2] C.F. Ryschkewitsch, P.N. Jensen, E.O. Major, Multiplex qPCR assay for ultra
sensitive detection of JCV DNA with simultaneous identification of genotypes
that discriminates non-virulent from virulent variants, J. Clin. Virol. 57 (2013)
243–248, http://dx.doi.org/10.1016/j.jcv.2013.03.009.

http://dx.doi.org/10.1016/j.jcv.2016.08.282

Abstract no: 282
Presentation at ESCV 2016: Poster 243

An unusual course of parvovirus B19 infection,
strongly suggestive of virus reactivation
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Because of its highly efficient replication in erythroid progenitor
cells, parvovirus B19 (B19V) causes an interruption of the red cell
production which may result in a more or less severe anemia. After
primary infection and elimination of viremia, viral DNA persists
at low levels in multiple tissues, probably for life. It is not clear
whether the persisting virus is able to reactivate.

We present a case of severe B19V infection in a patient with
spherocytosis that was followed by a further episode of severe
anemia with B19V viremia three years later. Nearly full-length
nucleotide sequencing of the B19V genomes detected in blood
during primary infection and after three years revealed complete
identity of the genomes. Although not apodictically proven, this
case demonstrates that, in rare instances, recurrence of B19V infec-
tion might be possible.

http://dx.doi.org/10.1016/j.jcv.2016.08.283
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Parvovirus B19: Its real disease associations

A.C.M. Kroes

Leiden University Medical Center, The Netherlands

Parvovirus B19 (B19V or primate erythroparvovirus 1, ssDNA)
is dependent on actively profilerating erythroid precursor cells for
its replication. This particular tropism is determined by the lack of
a viral DNA polymerase and by a receptor expressed on eythroid
cells, globoside. In addition to the childhood disease erythema
infectiosum, as an immunopathological consequence of infection,
all relevant pathology brought about by B19V is explained by the
property of wiping out erythrocyte precursor cells. A severe break-
down of red cell synthesis or aplastic crisis occurs in cases lacking
recruitment from a resting population, like in sickle cell anemia
and in expanding fetal erythropoiesis. In the fetus, this anemia
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presents as fetal hydrops, without fetal blood transfusion often
causing intrauterine death. A temporary arrest of erythropoiesis
occurs in all infected individuals, leading to disappearance of retic-
ulocytes. This is usually too short in duration to lead to a decline of
hemoglobin levels.

The initial phase of B19V infection is characterized by a brisk
viremic peak of an exceptional magnitude, amounting to 1012 viral
particles/ml or more. This viremia is likely the result of massive
replication in the bone marrow. Several studies have found evi-
dence of B19V DNA persisting in a wide array of tissues. This has
enabled historical analysis of viral genotypes in skeletal remains.
Viral persistence in tissues not known to support viral replication
could be understood by less specific uptake processes during the
viremic peak and subsequent cellular persistence of DNA, which is
not actively degraded.

Independently from these observations in the last decades
some additional pathological associations of B19V infection were
described. These associations were based on the detection of
viral DNA in affected tissues or on the occurrence of viral DNA
in blood. The most frequently reported additional association of
B19V infection concerns a role in various cardiac disorders, mainly
myocarditis and cardiomyopathy. As these findings were described
in prestigious cardiology journals, B19V was included among the
possible causes of myocarditis. From a virological point of view,
this association is difficult to interpret. There is no clear evidence
of viral protein expression or an immune response and there are
no epidemiological clues of infection, like concomitantly occurring
erythema infectiosum. In addition, the nature of cardiac disorders
presumably brought about by B19V appears rather variable.

For these reasons, several authors assumed that passive release
of B19V DNA of any damaged tissue harboring persisting virus could
well be an explanation for the findings. Still, confusion on the pos-
sible role of B19V in a number of disorders remains. Recently, in the
Sanquin/LUMC research group it was found that simple enzymatic
treatment of B19V DNA positive blood samples provided evidence
of the existence of two different states: stable, compatible with
protected viral particles or vulnerable, possibly consisting of naked
DNA. If confirmed, this would enable differentiation of the B19V
DNA findings into those directly related to viral replication and
those possibly emerging from passive tissue release. This is essen-
tial to determine the real disease associations of this infection. In
this way, the case of B19V underlines the importance of a plausi-
ble pathogenesis before assuming a causal role, solely based on the
finding of viral nucleic acid.

http://dx.doi.org/10.1016/j.jcv.2016.08.284
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Occurrence, phase and status of human
parvovirus B19 infection in patients with
myalgic encephalomyelitis/chronic fatigue
syndrome

Santa Rasa 1,∗, Svetlana Chapenko 1,
Angelika Krumina 2, Zane Zazerska 1,
Modra Murovska 1

1 A. Kirchenstein Institute of Microbiology and
Virology, Rı̄ga Stradiņš University, Latvia
2 Department of Infectology and Dermatology, Rı̄ga
Stradiņš University, Latvia

Introduction: Myalgic encephalomyelitis/chronic fatigue syn-
drome (ME/CFS) is chronic, multifactorial disease with unexplained
etiology. Human parvovirus B19 (B19) is immunomodulating

single-stranded DNA virus belonging to Erythrovirus genus, Par-
voviridae family, Parvovirinae subfamily and is considered as
possible pathogen in development of ME/CFS [1,2]. The aim of this
study was to estimate frequency and activity phase of B19 infec-
tion, viral load, status of infection and clinical symptoms in patients
with ME/CFS.

Materials and methods: 200 patients (65% female and 35%
male, mean age 38 ± 12 years) with according to CDC criteria diag-
nosed ME/CFS and 104 age and gender matched apparently healthy
individuals were enrolled in this study. Presence of B19 specific IgM
and IgG class antibodies were analysed by recomWell and recom-
Line Parvovirus B19 IgM and IgG kits (Mikrogen Diagnostik). B19
NS1 gene sequence was detected with nested PCR and viral load
was estimated by Parvovirus B19 Real-TM Quant (Sacace Biotech-
nologies) real-time PCR kit.

Results: B19-specific IgG class antibodies were found in 140/200
(70%) patients with ME/CFS and in 60/89 (67.4%) analysed appar-
ently healthy individuals. None of control individuals, though
16/200 (8%) patients with ME/CFS had IgM class antibodies
(p = 0.0038). Persistent B19 infection in latent phase had 24/200
(12%) patients and 8/104 (7.7%) apparently healthy individuals,
whereas in active phase – 34/200 (17%) ME/CFS patients and
2/104 (1.9%) control individuals (p < 0.0001). Elevated viral load was
detected in 20/58 ME/CFS patients and in none of 10 apparently
healthy individuals with B19 infection (p = 0.0276). B19 viral load
varied from <10 copies to median 1044 (IQR 3180-503.6) copies/106

cells.
Analysing B19 specific antibody reaction patterns, results show

that 29.3% of patients had infection status after infection (months),
30.7% – past infection (months to years), 12% had status infection
long ago, 6.7% – after infection (weeks to months) and one patient
had acute infection status. Such typical ME/CFS clinical symptoms
as impaired memory, subfebrility, lymphadenopathy and multi-
joint pain was observed more often in patients with persistent B19
infection in active than in latent phase. In 93.3% of patients onset of
symptoms has occurred 8.3 ± 1.7 months ago and in 6.7% of patients
symptoms had started before 2.4 ± 0.5 years.

Conclusions: Results demonstrate finding of human parvovirus
B19 persistent infection in active phase significantly more frequent
and with higher B19 load among patients with ME/CFS than appar-
ently healthy individuals indicating on implication of B19 infection
in pathogenesis of ME/CFS. Therefore markers of active B19 infec-
tion could be used as one of biomarkers in ME/CFS diagnostics.

Association of persistent B19 infection in active phase with part
of typical ME/CFS clinical symptoms shows possible B19 involve-
ment in disease development and reactivation of B19 may be a risk
factor for ME/CFS.B19 infection statuses and onset of symptoms
allow suggesting the feasible role of B19 infection as a trigger factor
for ME/CFS.
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EBV and numerous associated diseases

G. Glady

European Bioimmun(g)en Medicine Association
(EBMA), France

EBV is probably the most spread virus within the human race,
because about 90% of the general adult population are carriers of it.

The biological diagnosis is at present codified very well and
allows to detect easily the “healthy carriers”, those which are nor-
mally immunized.

It turns out nevertheless, that those are not necessarily the most
numerous, and that there is a large number of patients disturbed
by the presence of the virus, and which are going to develop or a
persistent primary infection or a so-called reactivation.

In both cases aforesaid it is not any more question about some
process of infectious nature, but about various disturbances affect-
ing the immune system of some different way in continuation of
the interactions with the virus.

The purpose of this to-day presentation is going to show exactly
to what extent the EBV is capable, by using the immunitary
resources of the patient to favor the development of a large number
of diverse pathological disorders, which are involved in the genesis
of a set of diseases being responsible of often very different noso-
logical frames, and whose evolution will be favorably influenced by
EBV neutralization.

This last one can be realized by applying a therapy with an epi-
genetic modulation by means of micro-RNAs, those of the virus but
of the host-cell too, used within the framework of a sub-lingual
immunotherapy.

http://dx.doi.org/10.1016/j.jcv.2016.08.286

Abstract no: 8
Presentation at ESCV 2016: Poster 247

Investigation of malignancy associated with
EBV (Epstein-barr virus) in paediatric patients
with liver transplant
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1 Gazi University Faculty of Medicine, Department of
Medical Microbiology, Ankara, Turkey
2 Gazi University Faculty of Medicine, Department of
Pediatric Gastroenterology, Ankara, Turkey
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Public Health, Ankara, Turkey

Background: The aim of this retrospective study was investi-
gation of malignancy associated with EBV (Epstein-Barr Virus) and

viral load by real-time polymerase chain reaction (Real-Time PCR)
in paediatric patients with liver transplant.

Material and methods: Thirty-two paediatric patients that
applied from Gazi University Faculty of Medicine, Department of
Paediatric Gastroenterology who were liver transplant between
March 2014 and January 2016. EBV VCA IgM, VCA IgG, EBNA IgM,
EBNA IgG ve EA IgG antibodies were investigated by Enzyme-Linked
Immunosorbent Assay (ELISA) (DIA PRO Milano, Italy) method in
clinical samples of patients that required of serological analyses.
Serological profiles of patients were determined and EBV DNA was
investigated quantitatively by Real-Time PCR. DNAs were extracted
by “Spin-Column” method (High Pure Viral Nucleic Acid Kit, Roche,
Germany). Isolated DNAs were amplified by Real-Time PCR method
in LightCycler 2.0 (Roche, Germany) device and the results were
evaluated quantitatively.

Results: In our study 18 females (%56.3), 14 males (%43.7) pae-
diatric patients ages between 1 and 18 years were investigated.
EBV DNA was positive for %15.6 (5/32) of patients by Real-Time PCR
method. EBV DNA and VCA IgM positivity was not detected simulta-
neously. The patients that EBV DNA detected were diagnosed with
Biliary atresia, Progressive familial intrahepaticcholestasis (PFIC),
Wilson, Chronic liver failure and all patients had liver transplanta-
tion. There was no rejection in EBV-positive patients and Burkitt’s
lymphoma developed in one positive patient (1/5). ALT, AST, GGT
values were within normal limits in EBV DNA positive patients. EBV
DNA positive patients were treated with acyclovir, ganciclovir or val
ganciclovir without changing immunosuppressive therapy. One of
the EBV positive five patients, have not participated in the treat-
ment process and have not applied again to hospital; one patient
died due to Burkitt’s lymphoma; for the remaining three patients,
it was observed that the process was continuing with therapy and
recurrent infections. It is revealed that the most common symp-
toms are fever, vomiting, diarrhea and tonsillitis in EBV positive
patients. EBV DNA was found ≥104 copies/ml for the 80% (4/5) of
the studied samples and 20% (1/5) had ≥105 copies/ml.

Conclusion: EBV infection is a high risk factor in immuno-
suppressive patients especially transplantation patients, EBV was
important for these patients’ follow-up and prognosis. Monitor-
ing EBV DNA levels closely with Real-Time PCR methods is helpful
for evaluating the changes in the clinical course and early diagno-
sis. The patient, who was diagnosed with Burkitt’s lymphoma, had
high viral load (≥105 copies/ml); therefore, in immunosuppress-
ive patients that were detected high levels of EBV DNA, Burkitt’s
lymphoma disease should be considered.
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