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Caliciviridae S _
HIDIAIAR = apovirus

6l

Simmonds P, Mucleic Acids Res, 2008

From: Bioinformatic and functional analysis of RNA secondary structure elements among different genera of human and animal
caliciviruses. Nucleic Acids Res. 2008;36(8):2530-2546. doi:10.1093/nar/gkn096
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FIG 1 Classification of noroviruses into 7 genogroups (GI to GVII) based on amino acid sequence divers
y tree, capsid [ 5

across the world
GIV.2 viruses, which infet g
infect cows and sheep, GIV.2 infects canines, GV.1 and G fect mice and rats ctively, and GV and GVII infect 3l
responsible for the majority of norovirus infections worldwide. The scale bar reflects the number of amino acid substitutions per site.

Vinje J, J Clin Microbiol, 2015

y in the complete VP1 capsid protein. To build the
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Figure 1. Shamatic representation of the location of the genomic regions of norovirus
used for genotyping.

<= ORF1 RdRp

] Shell domain I P1 ’ P2 domain ‘ P1 ‘
aal 225 279 405 aa530

ORF: Open reading frame;
RdRp: RNA-dependent RNA polymerase
aa: Amino acid position

Modified from Siebenga JJ, J Infect Dis, 2009
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Norovirus in England
“WINTER VOMITTING DISEASE”
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Figure 4. Daily norovirus laboratory reports (grey circles) and predicted values (red line) from full model including temperature,
relative humidity, immunity, new variants and autoregressive terms and other confounders.
doiz10.1371/50urnal pone 000567 1.g004
Lopman BA, PLoS One, 2009
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Figure 2. Changes In the genetic populations of norovirus

region, 2002-2007. Based on sequencing renls from the Heahi Frotection Agl-nty Enteric Virus Unt structured strain survelliance (1= 1378
viruses sequenced from 2002 to 2007). Straims were aszigned 1o a variant group according to conserved nucleotides 3¢ pasitions 18 (A or G), 26 (G, A

i

genotype & varlants based on sequancing of the capsid

or€)and 43 A o G) of . Varants were
1 was not detected in UK based samples, 50 s excluded from this figure.
doi:10.1371fjournal.pone. 0006671 9002

1] Variants rculating 1< 10% are not shown. Note:
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Lopman BA, Plos One, 2009
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Children’s Hospital in Lima, 1995-1997
Human Caliciviruses a5 a Canse CASE-CONTROL STUDY

of Severe Gastroenteritis
in Peruvian Children

Umesh D. Parashar,' Jin-Fen Li,' Rosa Cama,” Mark DeZalia,'
Stephan $. Monroe,' David N. Taylor.? Dante Figueroa,’
Robert H. Gilman,* and Roger |. Glass'

'R
an

Table 2. Human il ipti
chain reaction (RT-PCR) and liguid hybridization assay [LHA) test-

;f‘ ing of fecal samples from 233 case patients with gastroenteritis
and 248 control subjects, Lima, Peru, 1995-1997.
Mo. (%} of children
Case patients  Control subjects
Test, result in = 233) in = 248} [
RT-PCR®
Positive 30 (13} 1208
Meagative 203 (BT} 236 (95} .00z
LHA-GI®
Positive 13 8k Q (D}
MNegative 220 (95} 248 (1001 <.001
LHA-GII®
Positive 62 (27} 13 (8
Megative 171 (73} 235 (95} =001
RTFCR
Positive 17407 16 ( 6
Megative 216 (93} 232 (94} 71
Ary RTPCR or LHA
Positive 81 (35} 32 (13)
MNegative 152 (65} 216G (B7} =001
ding Mord31, Mond32, Mond3d, and
5

72, and GIF3 clusters.
L GIVZ, G, GIVS. and GING.7

of and
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Norovirus was found
35% of hospitalized
children with
diarrhea, compared
to 13 % of children
with other disease.

Parashar UD. J Infect Dis, 2004
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Percant of diarrheal episedes positive for
norovirus

NOROVIRUS IN PERUVIAN AMAZON IQUITOS -
Community-based case-control Study

NOROVIRUS HIGHLY PREVALENT CAUSE OF
ENDEMIC ACUTE DIARRHEA IN CHILDREN IN THE
PERUVIAN AMAZON

Pablo Pefiatarg Yori MPHLE Kelloes Schwah, PhD,?

Robert H Gilman, MD,* Sharon Nappier, PhD, 7

Dnie! fg'n'{r_\'rl.'rrg': Portacarvero, BS Y Robert E. Black, MD, MPH ¥
Waribel Paredes Olortegui, B8S.F Evic R. Hail, PRD.§

Christine Moe, PRD,Y Juan Leon, PhD)| Vita A, Cama, PRD,||

and Margaret Kosek, MDY
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= Norovirus was
detected in
21.3% of diarrhea
stool samples
(n=263) and
8.0% (n=75) in
samples without
diarrhea (p<0.01).

Yori PP, Pediactr Infect Dis J 2009
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Passive surveillance v.s. Active
surveillance in infectious disease
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Burden of Norovirus in the United States

Estimated Lifetime
Risk of Norovirus

Annual Estimates of
Norovirus llinesses
and Associated
Qutcomes

%570-800*7“%]‘_’ e > 1in 5,000-7,000

ﬁ?"] 6—7AAN 75§)\ BJ'bI: 56,000-71,000 > 1in 50-70

Hospitalizations

HABANBENKEZS o0a00cmergency — s

Department Visits

#1807 Ah K& 22 i m—) 112

19-21 Million ) 5 times

Total Norovirus llinesses

Estimates of the annual number of illnesses and associated outcomes for norovirus disease in the U.S., across all age groups.
Lifetime risks of disease are based on a life expectancy of 79 years of age.

Burden of Norovirus lliness in the U.S./ Norovirus lllness https.//www.cdc.gov/norovirus/trends-outbreaks/burden-US.html
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Peruvian Birth Cohort Study
2007-2010, Lima, Peru

Lima Shanty Town —San Juan de Miraflores
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* RT-real-time PCR was used for the screening

HEDLIA L RE 23

Results

* 291 children participated
* 4,978 child-months followed
* 2 year followed (n = 189)

NV infection
n= 607

Gl GII GI&GII

n= 140 (23%) n= 460 (76%) n= 7(1%
Dlarrhea Dlarrhea Dlarrhea
n =60 n=211 n=4

* RT-real-time PCR was used for the screening
HEDLIAJLRE 24
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% positive norovirus
20
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Yposilive sepoine

10
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Age in months

| nondiarhea [N diarhea ]
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age in mont

Non-diarrhea I disrrhes

Saito M, Clin Infect Dis 2014 Sanchez G, Clin Infect Dis, 2017
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Genogroup | Genogroup Il
Genotype n % Genotype Variant n %

Gl.2 6 1.7 Gll.2 2 0.6
Gl.3 10 2.8 Gll.3 27 7.7
Gl.4 5 14 Gll.4 2006b 77 219
GL.5 14 4.0 Gll.4 2007 52 14.8
Gl.7 18 5.1 Gll.4 2008 11 3.1
Gl.8 10 2.8 Gll.4 2010 1 0.3
GlI.5 4 1.1
Gll.6 53 15.1
—DN3aAZI1=F4IZ éﬁ& Gll.7 1 0.3
AILADSEEL TS, GII.9 6 1.7
Gll.12 9 2.6
Gll.14 13 3.7
Gll.15 1 0.3
Gll.17 23 6.6
*Genotyping by partial capsid region Gll.22 1 0.3
Undefined 7 2.0

Saito M, Clin Infect Dis 2014 HEDLIA VAR 26
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NV infection
up to 12 months

80 | 1st infection 809 [75-85]

2nd infection 38% [32-45]
B
/
7
3rd infection P oo
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— N
0 / S b
, o T 2% (18]
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NV —associated diarrhea
up to 24 months
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2nd diarrhea 34% [28-41)

drddiarhea  )S_-< 3

4th diarrhea._ < 14% [10-20)
L

Age in months) 0 ﬁ 1’2 - 7!! o 24
Age in months)
Saito M, Clin Infect Dis 2014
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Figure 2. Vesikari Scores for Diarrheal Disease Severity in Consecutive Rota-

virus Infections.
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61/65 (94%)

Gl.1=>Gl1 (n=3)

14

147/151 (97%)

Gl.5=>Gl.5 (n=1)

Gll.4=> Gll.4 (n=7)
-same variant (n=2)*
-different variant (n=5)

Gll.6 => GII.6 (n=1)*

18
(GI.ADEEEI n = 4)

* Observed frequency of repeat infection was significant lower than that expected by chance
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Table 1. Changes in Hazard Ratios of Sequential Norovirus Infection by Number of Previous Infections

Hazard Ratio (95% CI} for Subsequent Event”

Na. of Sequential Incidence per
No. of Previous Infections Episodes 100 Child-mo? Adjusted PValue
Previous norovirus infection
0 197 1248 Ref
1 86 12.04 0.74 (.57-95} 020
=7 27 11.07 0.58 (.38-.90) .014
Morovirus diarrhea
i 66 417 Ref
1 38 5.32 0.7 [.563-1.18) 2566
=2 9 369 0.44(.18-1.10) 079
Previous Gll infection
0 184 10.97 Ret
1 60 8.30 0.55(41-74) <001
=2 ] 4.32 0.23{.11-48) <001
Previous Gll diarrhea
0 67 398 Ref
1 26 3.60 0.55(.34-87) m
22 2 1.44 0.18(.05-68) 012
HEDLIA IV RE 30
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Analysis of shedding Period
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* RT-real-time PCR was used for the screening
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Morovirus
Genotype 0y
al 74%TI0HLILED
| HIlH— ¢ YA LZKEREFOHH
Gla 4 | aE | n=22
e . -
\‘ PR AR AR !
G177 [ —I.—{ n=s
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Duration of excretion (days)
30 days
Figure 3.  Durafion of norovirus shedding by real-time reverse transcrip-
tion polymerase chain reaction in 46 randomly selected infection episodes.
The boxes represent 25th percentile, median, and 75th percentile, and the
whiskers show the minimum and maximum duration of shedding in days
Abbreviations: Gl, genogroup |; GII, genogroup 1.
BEDLYIAILRE Saito M, Clin Infect Dis;2014
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