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Outline

+ Enteric viruses — clinical
features and enhanced
detection using real-time
nucleic acid amplification tests

+ Epidemiology of viral
gastroenteritis outbreaks in
Alberta — the known and
uncharted territories

¢ Characterization of norovirus
strains — missing link to
outbreaks burden?

¢ What is in the horizon?

PROVLAHE

Background

+ Viral gastroenteritis is a very common illness and
causes significant morbidity and mortality and
remains as one of the top 10 cause of death in
low-income countries

+ The viruses commonly associated with
gastroenteritis are known as “enteric viruses”,
including:
= RNA virus:

norovirus, rotavirus, astrovirus and sapovirus
= DNA virus:
adenovirus 40 and 41
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Real time RT-PCR for enteric viruses

+ Areal time RT-PCR assay was developed and
implemented for Norovirus testing in GIO in 2004
(Pang et al. 2005 JCV)

+ A multiple-target real time PCR panel (mtrt-PCR)
was developed and validated for all five enteric

viruses
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Enteric virus & GIO

+ Norovirus is the most common cause of non-
bacterial gastroenteritis outbreaks (G1O) with
worldwide epidemics reported since 1995
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+ The role of other enteric viruses in GIO are not
as well known and there were only occasional
reports on their incidence

PROVLEE




FORT LAUDERDALE, FI - More than 700 passengers
and crew were stricken with Norovirus during the 16-day
trans-Atlantic voyage. POSTED: 10:33 am EST November 19, 2006
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Outbreak Investigations
in Alberta

+ Provincial Public Health Laboratory in Alberta
works in partnership with Public Health
Investigators to investigate all types of
outbreaks

+ Every outbreak is assigned an El# and the
microbiologist/virologist acts as the
laboratory point person and the external
investigator can use the El# to track
laboratory results of the submitted samples
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Gastroenteritis Outbreaks
in Alberta

+ Since 1999, conventional RT-PCR was used to
identify norovirus. In March 2004, a highly
sensitive and specific real-time RT-PCR assay
that can differentiate norovirus genogroup | and
genogroup Il was implemented (pang et al. 2005 Jcv)

+ Samples from suspected norovirus outbreaks
can be directed for:

= Routine GIO protocol with set-up of enteric bacterial
cultures pending norovirus testing result

OR
= Norovirus detection only
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Samples from suspected
norovirus GIO .
Norovirus
Norov GIO Testing
lorovirus
real-time RT-PCR Procedure
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Real Time reporting
of results to public
health investigators
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The Settings of GIO in Alberta
(1999-2008)
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Named suspected agents in GIO in Alberta
(1999-2008)
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Norovirus Outbreaks in Alberta

+ From 1999 to 2008, samples from 1,650
(71%) GIO were submitted for norovirus
testing, and one or more samples from
1,171 GIO tested positive for norovirus
(71%)

* The highest incidence of NGO occurred in
the winter with a pattern of high epidemic
activity every two years.
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Seasonal & annual variation of norovirus
outbreaks (2002-2008)
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Norovirus & outbreak settings in Alberta
1999 to 2008
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Enhanced enteric virus testing for GIO
tested negative for norovirus
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Enhanced enteric viral testing for G1O
tested negative for norovirus
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Enhanced enteric viral testing for GIO
tested negative for norovirus
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*

Public health investigators are very good in identifying
which Gl outbreaks are caused by viruses

*

Norovirus is the most common cause of GIO and up to
71% outbreaks were caused by norovirus in the last 9
years in Alberta

+ With enhanced testing for enteric viruses other than
norovirus in noro-negative GIO, etiological agents were
identified in 29% of GIO with enhancement

*

Both rotavirus and sapovirus play an important role in
GIO in Alberta

PROVLAHE

Genetic Analysis of Norovirus
Strains from Outbreaks in Alberta

What is the mechanism behind the
seasonal and annual variation of
norovirus outbreak?
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Background and objective

+ Recent studies reported that genetic variants
of norovirus capsid Gl1.4 have rapidly evolved
to novel epidemic strains causing up to 80% of
all norovirus GIO in US and Europe, but there
is no molecular epidemiology data available to
describe the trend in Alberta.

¢ This study is to identify the genetic drift of
Gll.4 and the new variants associated with
epidemic norovirus outbreaks in the last 8
years in Alberta.
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Annual Variation of Norovirus Outbreaks
0 (July 2000 to June 2008)
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Norovirus classification
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Gll.4 Variants

*

Methods

At least one positive specimen from each

confirmed norovirus outbreak was sequenced.

+ The targeted regions for sequencing are: region
B (polymerase gene), region E and region D

(capsid gene).

+ The sequence data were compared with
reference sequences of the genotypes GI1.1 to
16 in GenBank using the multiple alignments
(BioNumerics software v5.1).

+ Archived sequences of Gll.4 were aligned with
the reference strains of Gll.4 variants 1996,
2002, 2004, 2006a, 2006b and 2008.
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Reference Gll.1 to
GlI.16 strains
used in this study
for phylogenetic
analysis of
norovirus from
GIO in Alberta

*Zhang et al. Virology, 2006
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“Gll genotypes Name of strain Accession number
in GeneBank

Gll.1 Hawaii/71/US Uo7611

Gll.2 Ina/02/JP AB195225
Gll.2 Snowmount/76/US U75682

GIl.3 Oberhausen455/01/DE AF539440
GIl.3 Toronro24/91/CA 102030

Gll.4 Lordsdale/93/K X86557

Gll.4 Bristol virus/94/UK X76716

Gll.5 Hillingdon/94/u AJ277607
Gll.5 Hokkaido133/03/ AB212306
Gll.6 Seacroft/90/UK AJ277620
GIL.7 Leeds/90/UK AJ277608
Gllg Amsterdam/98/NL AF195848
Gll.9 Virginia207/97/us AY038599
GIl.10 Erfurt-546/00/DE AF427118
Gll.11 Sw918/97/JP AB074893
Gll.12 Wortley/90/UK AJ277618
GIl.13 Fayetteville/98/US AY113106
Gll.14 M7/99/US AY130761
Gll.15 J23/99/US AY130762




Reference G11.4 Variants Used in the Alberta Study

*Gll.4 Name of strain Accession number Causing epidemic NOG

Variants in GeneBank worldwide
1996 DenHaag015/00-NL AB303923 Before 2001
1996 Grimsby AJ004864 Before 2001
2002 Farmington Hills/02/US AY502023 2002-2003
2002 Haarlem457/2003-NL AB303933 2002-2003
2004 0317/04/NL AY883096 2004-2005
2004 Hunter 284E/040/AU DQO078794 2004-2005
2006a Terneuzen70/06-NL EF126964 2006-2007
2006a Yerseke38/06/NL EF126963 2006-2007
2006b Nijmegen115/06/NL EF126966 2006-2007
2006b Minerva/06/UA Not available 2006-2007
2008 Apeldoorn317/07/NL AB445395 ?

“Personal communication from the Food-borne Viruses in Europe (FBVE) and
Centers for Disease Control and Prevention (CDC) in US Network
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Results

+ Among 1,047 norovirus outbreaks, 684
were successfully sequenced as various Gl
genotypes (65.3%); 612 were
characterized as Gl11.4 (89.5%).

+ There were variant lineages in the Gll.4
genotype and the emergence of new
variants were associated with high
incidence and epidemic norovirus
outbreaks.
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Results of Sequence Analysis in
Norovirus Outbreaks in Alberta
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Gll:4 18 2 68 10 146 41 251 75
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Norovirus Gll:4 Variants in Gl Outbreaks
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Conclusions

+ Gl1.4 was the predominant genotype found in
norovirus GIO from 2000 to 2008 with a shift in
capsid sequence over time.

+ New Gl1.4 variants were associated with
epidemic norovirus outbreaks.

* Sequence data provides valuable information for
identifying new emerging variants of norovirus
and is imperative for the prediction of norovirus
GIO burden
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Future Horizon

*

Study the evolution and dynamic changes of
norovirus Gll.4 variants and outbreak burden

*

Determine the relationship between host
susceptibility and immunity with the antigenic
predominance of circulating norovirus in GIO

*

Investigate herd immunity and the evolution
of Gll.4 strains to better predict future
epidemics
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