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2010/11~2013/14>—RX v

Table 1. Norovirus detection from children 0-15 years of age with
infectious gastroenteritis in Japan, 2010/11-2013/14 seasons

R R R MRS — R * Season® e
Virus 2010/11 2011/12 2012/13 2013/14 =F
Norovirus genogroup unknown 164 83 16 17 280
Norovirus genogroup I 33 122 161 64 380
Norovirus genogroup II 2,118 1,481 1,766 1,491 6,846
Sapovirus genogroup unknown 159 161 245 174 739 5]
Sapovirus genogroup 1 65 104 106 67 342 #
Sapovirus genogroup II 36 50 28 27 141 Eid
Sapovirus genogroup II1 - 2 1 - 3 N
Sapovirus genogroup IV 1 2 10 2 15 =
Sapovirus genogroup V 6 1 - 1 8 4
Norovirus®i&{z 7% (F8) Genotype of Norovirus 2
Norovirus GI not typed 23 54 96 49 222 §
Norovirus GI/1 - 4 - . 4 @
Norovirus GI/2 - 1 1 6 8 5
Norovirus GI/3 2 1 - - 3 *é
Norovirus GI/4 - 32 16 3 51 =
Norovirus G1/6 1 12 38 3 54 3
Norovirus GI/7 4 2 2 - 8 -
Norovirus GI/8 1 3 2 6
Norovirus GI/9 1 - - - 1
Norovirus GI/11 - - 2 1 3
Norovirus GI/12 - 2 3 1 6
Norovirus GI/13 1 - 1 - 2
Norovirus GI/14 - 11 - 1 12
Norovirus GII not typed 1,281 968 1,043 1,027 4,319
Norovirus GII/1 - 1 - - 1
Norovirus GII/2 110 57 53 20 240
Norovirus GII/3 453 25 18 56 552
Norovirus GIl/4 187 305 558 217 1,267
Norovirus GI1/6 4 21 19 116 160
Norovirus GI1/7 5 4 8 4 21
Norovirus GII/11 - - 1 - 1
Norovirus GI11/12 20 21 1 - 42
Norovirus GII/13 58 77 50 38 223
Norovirus GII/14 - 2 3 11 16
Norovirus GII/17 - - - 2 2
Norovirus GIl/others - - 2 - 2

*9H ~FE]H *Detection from specimens collected during September

through August in the following year

FHIREEETORSE FRMAHRIIER: 201456 5 11ERERSH)
(Infectious Agents Surveillance Report: Data based on the reports of
individual case of pathogen detection, as of June 11, 2014)
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4. JLSTBEBIEGRL a9 4 LR Bl iR,
2010/11~2013/143— R v
Figure 4. Outbreak scale of norovirus food poisoning,
2010/11-2013/14 seasons, Japan

201011
[] 201112
B 201213
2013/14

10 20 30 40 50 60 70 80 80 100 110 120
HF#  Outbreaks
B EERL, 20 144R IR (2014476 A 2 HBTEREE)
{Statistics of Food Poisoning in Japan, Ministry of Health, Labour

and Welfare: Data for 2014 is based on the provisional reports
received before June 2, 2014)

2. 2074V A BRERFE AT O HETE RGBT & TSR, 2010/11~2013/14>— X >
Table 2. Norovirus outbreak settings, 2010/11-2013/14 seasons, Japan

. .
=X Season

GO E /A EHETE! Major genotype of GII

e B PT Suspected place of At [Route of infection l ]
RGBT infection 2010 2011 2012 2013|Total{ & A—A K 2010/113—A> 2011/12-2013/14>— X~
N1 /12 18 N4 Food P-to-P ND [1U/2 TI/3 II/4 II/6 IV/1211/131/2 1I/3 1l/4 11/6 11/1211/13
EZ Home 13 17 5 il s6f 16 13 774 1 - 4 - - 1 - - 4 - - -
hRATE Restaurant 102 125 130 48| 4051326 12 67 5 5 14 3 2 5 1 59 3 6 6
e Banquet 11 16 10 18 55[ 38 g 9 - - 2 - - 4 1 - 9 1 1 -
ST LBREE Hotel 28 22 25 8 83 s5 7 211 3 2 3 1 - 2 - - 18 1 1 1
k- RN Welfare facility 25 17 37 19) 98 2 82 14 1 2 5 - 2 1 2 - 84 2 1 1
# AR—L" Nursing home for 63 94 141 61} 359 7 308 44| 2 1 4 - - | 2 -176 - - -
the elderly
E Hospital 9 10 14 8l 41| 4 2 8 - - 7 - - 4 1 - 16 - - -
INEERE Primary school 88 40 66 45| 239 2 189 48[ 17 21 1 - 2 7/ 16 1 21 2 9 8
B Junior high school - 3 6 3l 12| 4 5 38 - - - L A
itz High school 3 3 1 3l 1] 1 7 2 - 1 1 - - 0 -3 - - -
K#E University/college 3 - 1 - 4 1 2 1 - 1 1 - L B
REH Nursery school 171 80 89 112 452 6 399 47| 12 57 31 1 13] 13 8 8 24 13 14
SHEER Kindergarten 21 15 25 17| 78 5 59 14 2 10 - - 20 5 - 20 2 4 7
SRR Workplace 4 5 13 3] 250 24 CO | I | -l - 5 - - -
el Dormitory 5 4 5 21 18] 7 5 4 -1 T - 1 - - -
EHRY 7 Domestic tour 1 1 4 - 6 5 1 - - - - - - - - - 2 - - -
Foft Others 12 20 20 14] 66/ 26 21 190 1 - 4 - 2 1f 4 - 20 2 2 3
REQ-SE#%L  Unknown 89 97 223 155 564|171 109 284 - 1 - - 1 1] 3 - 18 6 1 1
&t Total 648 569 815 517|2,549] 700 1,256 593| 44 101 116 1 11 30| 54 10 500 61 38 41
Aoy Foodborne 141 194 256 108 700
A= NMEFEDEEV Person-to-person 355 212 394 295(1,256
i Not determined 152 163 165 113 593

*EAPRIRS, PR ST, PR~ X ALY EIR ~F4ESHA  Norovirus outbreaks during September through August in the following year

Wl B AT B O TEF AR R

N DB RS R HIER - 2014476 A 9 A BITERE D

(Infectious Agents Surveillance Report: Data hased on the reports of outbreak summary as of June 9, 2014 from PHIs)
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537, NoV T2 MET 32 0i0ix, ORFIB XU
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VBETENE L Y, FICHSRS/NRII L 8 A
FRNC X BTAPRELRTWVWI L RERBL TV,
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Season 1 2 4 6 7 8 11 12 13 14 2 3 4 5 6 7 11 12 13 14 15 16
2010/11 i -2 - 3 2 1 - - - 21 18 33 - - 2 2 2 1 - -
2011/12 - - - 4 1 1t 1t - - 5 2 4 38 - 31 - 3 9 1 - 1
2012/13 - -1 3 2 - 2 1 2 3 8 - & 2 6 - 1 - 5 - 1 1
2013/14 - 11 5 - - - - -1 - 1 7% - 23 - - - 3 2 - -
Total I 1 4 12 6 3 4 1 2 9 31 23 233 2 32 3 1 5 19 4 1 2
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HEMERRE & D ISR S NDERFEDIZ E A L3 GIL/4
THY, TRTCDERBCGIMADPRRITLELED
N3, TN, ZOWMTBFLW., a4 L AGI/4
Sydney 2012H#RICE 2 b DTH -/ & EEEND
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SK primer CHIEZ 12 N/SHEER82 bpic L » T
GlI/AHE#Z ERICFRET 2 &1k, ¥/ AAICE
AR BERENH 2 L, HkHOER
Brbhwl tholEfichrtBbns, Lk
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% Minerva 2006b, New Orleans 2009, Sydney 20121
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b, 2010, 2011 £ 12 Minerva 2006b & New Orleans
2009 IZHABLL 7277 A OV ADSRAT L 7223, 20124E L DARE
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SE R
1) Prasad BV, et al., Science 286: 287-290, 1999
2) Debbink K, et al., J Infect Dis 208: 1877-1887, 2013
3) Lindesmith LC, et al., J Virol 87: 2803-2813, 2013
4) Eden JS, et al., J Virol 87: 6270-6282, 2013
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Tw3?, NoVid, BISEHEOBEFRHOY A LR
7b§?'?Z-E'5'E>7’J7"Ci£ , MUEBLLEHRTH S Z LR
BanTwaP, ZoFEIE, FREEERETS L
EZ 505 VPIEHOKE () &2, B P2 s

(protruding 2 domain) 2T 2 EHAIC T IV BE

GL1 Norwalk /1968/US

N
O
g
g
§
8
&
O
3
&

El1a. NoV GISEKkVPIEEFAFREIE (MCMCE, unrooted)

EMEBICELB I BB IToNBD, Lo,
NoV OFUFEDE(LI BT 2R ETH Iix, VPIE
EFOEMLEBREZNBITNNHEE RS, X5, B
%%@%?@?%ﬁ%i%f%%kubﬂ%%ﬁﬁ
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hﬁoée’<ﬂﬁﬁﬁ®%%ﬁmﬁ§u]ﬂwmﬂ
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H (= . 3¢5 ]
VP12 R U CESGRET Capsid /S TEO BB ESRETE Corsid N/SBEOBBEI £IBETE
GREFERER
Genotype Accession Strain name Genotype Accession Strain name Genotype Accession Sirain name
number  number number number number number
GI.1  MB7661 Norwalk/68/US* GI/1 MB7661 Norwalk/68/US* GI/1 MB7661 Norwalk/68/US*
GI.2 107418 Southampton/91/UK* G1/2 L07418 Southampton/91/UK* GI/2 107418 Southampton/91/UK*
GI/3 U04469 DesertShield/90/US GI/3 V04469 DesertShield/30/US
GI.3  U04469 Desertshield/90/uUs GI/11 ABO58547 SaitamaKUSGI/99/Jp GI/4 AB042808 Chiba407/87/JP*
= GI/14 AB112100 SaitamaT25GI/01/JP GI/S AJ277614 Musgrove/89/UK
o GI.4 AB042808 Chiba407/87/Jp* GI/4 2B042808 Chiba407/87/Jp* GI/6 AF093797 Hesse(BS5)/98/GE*
o GI/S AJ277614 Musgrove/89/UK GI/7 AJ277609 Winchester/94/UK
g GI.5 AJ277614 Husgrove/89/UK G1/9 AB039774  SaitamaszuG1/99/Jp* |  G1/8 2B081723 WUG1/00 /TP
o GI/6 AF093797 Hesse (BS5)/98/GE* GI/9 AB039774  SaitamaSzUG1/993/JP*
$| ©I.6 AF093797  Hesse(BS5)/98/GE* c1/8 28081723 WUG1/00/3P* GI/10 AF538679 Boxer/01/US**
GI.7 AJ277609 Winchester/94/UK GI/7 AJ277609 Winchestexr/94/UK GI/11 AB058547 SaitamaKU8GI/99/JP
GI.8 AFS538679 Boxer/01/US*+* GI/10 AF538679 Boxer/01/US** GI/12 BB058525  SaitamaKul9aGi/00/JP
GI.9 H0637267 Vancouver730/2004/CA GI/13 2B112132  SaitamaT35aG1/01/JP GI/13 AB112132  SaitamaT35aGI/01/JP
GI/14 AB112100 SaitamaT25GI/01/3P
GII.1  U07611 Hawaii* GII/1 U07611 Hawaii* GII/1 U07611 Hawaii*
GII.2  X81879 Melksham GII/2 X81879 Melksham GII/2 X81879 Melksham
GII.3  U02030 Tronto GII/3 AB067542 SaitamaU201* GII/3 AB067542 SaitamaU201*
GII.4 X76716 Bristol GII/4 XB6557 Loxdsdale/93/UK* GII/4 X86557 Lordsdale/93/UK*
GII.5 AJ277607 Hillingdon/90/UK GII/5 AJ277607 Billingdon/90/UK GII/S AJ277607 Hillingdon/90/UK
GII.6 AJ277620 Seacroft/90/UK GII/6 2AB039776 SaitamaU3* GII/6 AB039776 Saitamali3*
GII.7 AJ277608 Leeds/90/UK GII/7 AJ277608 Leeds/90/UK GII/7 AJ277608 Leeds/90/UK
GII.B AF195848 Amsterdam GII/8 AB067543 SaitamaUz5* GII/8 AB067543 Saitamal25%
-1 611.9 av038599 VA97207/97 GII/9 AY054299 IdahoFalls GII/9 AY054299 IdahoFalls
HIGIT,10 AF427118 Erfurt/546/00/DE GII/10 AY237415 Mc37* GII/10 AY237415 Mc37*
S GeII.11 AB074893 SwNoV/5w918/97/Jp GIT/11 AB112221 SaitamaT29GII
S| eIT.12 AJ277618 Wortley/90/UK GIr/12 AB039775 Saitamayl* GII/12 AB039775 SaitamaUl*
21 GII.13 AY113106  Fayettevil/98/US** 6II/14 AB078334 Kashiwad? GII/13 AY130761 M7/99/US
5| GII.14 Av130761 M7/99/Us** GII/13 AY130761 M7/93/US GII/14 AB078334 Rashiwad7
©|GI1.15 Av¥130762 J23/1999/US** Q1r/19 EF630529 Hokkaido299 GII/15 AB0S58582 SaitamaRuU80aGIX
cres GII/15 AB058582 SaitamaKus0aGII GII/16 AB112260 SaitamaTS3GII
GII.16 AY502010 Triffin/1995/US e1/12 ABO58525  SaitamakUlsael/o0/Jdp| cII/17 AF195847 Alphatron*s#
GII.17 AY502003 CSE1/2002/US €II/11 AB112221 SaitamaT29GII GII/18 AB083780 akita-Yuri
GII.18 AYB23304 SwNoV/OHQW101/2003/US GII/19 EF630529 Hokkaido299
GII.19 AY823306 SwNoV/OHQW170/2003/US
GII.20 EU373815 Luckenwalde591/2002/DE
GII.21 AY675554 IF1998/2003/IR GIT/16 AB112260 SaitamaT53GII
GII.22 AB083780 YURI/JP GII/18 AB0B3780 akita-Yuri

*Full-length genome sequence

**Unpublished
GV

g2, BROBEHROSER

Proposed epidemic variant name

GenBank no. *

Us95_96 AJ004864  *x
Farmington_Hills_2002 AYA85642  wxk
Asia_2003 AB220921 sk

Hunter_2004
Yerseke_2006a
Den Haag_2006b
NewOrleans_2009
Sydney 2012

AY883096  **
EF126963  #*
EF126965  **

GU445325
JX459908

sk
%k

ZE

PROBERFEESEL, NoV SC.ILDEEFRESHELILOERTFCRLE

1) Kapikian AZ, et al., J Virol 10 (5): 1075-1081,

1972

2) Dolin R, et al.,

1982

J Infect Dis 146 (2): 184-189,

3) Jiang X, et al., Science 250 (4987): 1580-1583,

1990

* GenBank accession number of the first submitted capsid
sequence of this variant
** Capsid sequence
k% Complete genome
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4) Lambden PR, et al., Science 259 (5094): 516-519,
1993

5) Ball JM, et al., Arch Virol Suppl 12: 243-249,
1996

6) Katayama K, et al., Virology 299 (2): 225, 2002
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7o, SERERERU T IcEN, BEMOREA L AEHRR
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Lkl Mgtk pETE2AFTLTEY, £#H
TN HEMEGTERA, £, HEZMBIL WD
ENHBIL 2270, Tk TEREE W2 H28H ICAE
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T, REIOAERS L, FETilRE I N Tk,
2000~20134EDRAMT, DV 7 A L= TICBIFBHRL
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L1160 (19%) DEEIF, FRLA - RITEETEREL (B
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<THE TOPIC OF THIS MONTH>
Epidemiology of Norovirus in Japan, 2010/11-2013/14 seasons
Figure 1. Weekly number of reported cases of infectious gastroenteritis per sentinel clinic and detection of norovirus, rotavirus and sapovirus,
2010/11-2013/14 seasons, Japan
(Infcctmus Agents Surveillance Report: as of June 26, 2014) — Infectious gastruententls cases reporced from pediatric sentinels ®
(National Epi Sur ious Disoases: as of June 24, 2014)
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Norovirus (NoV) is an RNA virus with 5 genogroups GI-GV, among which GI and GII cause human infection. GI genogroup
contains at least 9 genotypes and GII genogroup is composed of 22 genotypes (see p. 173 of this issue). Persons infected with
norovirus shed large quantities of virus in stool and vomit; virus is present in patients’ stool for 10-21 days (occasionally for >1
month) after disappearance of clinical signs and symptoms (TASR 31: 319-320, 2010). NoV causes food poisonings. Person-to-
person transmission occurs through contact (often via contaminated fingers) or inhalation of droplets of fresh vomit or dried-up
vomitus (IASR 28: 84, 2007 & 29:196, 2008).

1. Notification of infectious gastroenteritis reported under the National Epidemiological Surveillance of Infectious
Diseases (NESID) and detection/isolation of NoV: Infectious gastroenteritis that includes NoV infection is reported from
approximately 3,000 pediatric sentinels in Japan (http:/www.nih.gojp/niid/images/iasr/35/409/de4091.pdf). Each year, the number
of infectious gastroenteritis cases increase towards the end of the calendar year forming a sharp peak at week 49 to 51, with
approximately 18 cases reported per sentinel per week; after a temporary decline, NoV activity increases again, forming a broad
arch shaped curve, from week 5 to 25 of the next year (Fig. 1; http:/www.nih.go.jp/miid/en/10/2096-weeklygraph/1647-04gastro.
html).

Prefectural and municipal public health institutes (PHIs) report isolation/detection of causative agents of infectious gastro-
enteritis, including NoV, to NESID using a case-based reporting form (IASR 31: 75-76,2010). Among the reported pathogens, NoV
is the most commonly reported, followed by rotavirus and sapovirus. NoV is dominant from November/December and continues
to be reported through May, although rotavirus becomes more common from February (Fig. 1) (IASR 35: 63-64, 2014).

Among pathogens reported to NESID as causative agents of sporadic cases of infectious gastroenteritis, NoV occupies about
one third of the pathogens detected from children 3 years old or younger (Fig. 2). With increase in age, the proportion of NoV
increases.

NoV detected during the 2010/11-2013/14 seasons was mostly of GII type (Fig. 1 & https:/nesid3g.mhlw.go.jp/Byogentai/Pdf/
datalle.pdf). Among NoVs detected from infectious gastroenteritis patients 0-15 years of age, GII/4 was dominant in the 2006/07-
2009/10 seasons but GII/3 became the most frequent (50%) in the 2010/11 season (Table 1 in p. 163 of this issue & IASR 31: 312-
314, 2010). Since the 2011/12 season, GII/4 once again became more dominant, and made up nearly 80% of the NoV detected
during the 2012/13 season; many of the outbreaks during this season were due to the GII/4 variant (Sydney 2012) (see p. 165, 167,
168 & 169 of this issue and IASR 33: 333-334 & 334-335, 2012), which was epidemic abroad (IASR 34; 45-49, 2013).

2. NoV detected from outbreak cases: Information of pathogen detection in food poisonings, complaints attributed to
foods, as well as outbreaks of gastroenteritis due to person-to-person transmission are reported from PHIs as outbreak events.

(Continued on page 162")
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Figure 2. Distribution of viruses and bacteria detected from sporadic Figure 3. Number of reported norovirus outbreaks by suspected route of
infectious gastroenteritis, by age, 2011-2014 infection, September 2010- June 2014, Japan
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(Infectious Agents Surveillance Report: as of June 3, 2014) (Infectious Agents Surveillance Report: s of June 26, 2014)

During the 2010/11-2013/14 seasons, 517-815 outbreaks were reported annually (Table 2 in p.163 of this issue). November
and December were high seasons (Fig. 3). Among outbreaks with known genotype information, GII/3 was the most common
during the 2010/11 season, while GI1/4 became dominant since the 2011/12 season.

For the 2010/11-2013/14 seasons, foods were responsible for 700 outbreaks, person-to-person for 1,256 and 593 outbreaks
were of unknown cause. The place most frequently suspected as the source of infection was nursery schools, followed by restaurants,
nursing homes for the elderly, and primary schools. Person-to-person transmission was frequent in nursery and primary schools
and nursing homes for the elderly. Foodborne infection was most frequently attributed to restaurants (Table 2 in p. 163 of this
issue).

During the 2010/11 season, foods were suspected in 141 of the 648 outbreaks. Person-to-person transmission was most
common and suspected for 355 outbreaks, accounting for more than half of the outbreaks; frequently suspected locations were
nursery schools, restaurants and primary schools. GII/3 was frequently found in nursery and primary schools while nursing homes
for the elderly was more associated with GII/4.

For the 2011/12-2013/14 seasons, person-to-person transmission was suspected for 212, 394, and 295 outbreaks in each respective
season. During the 2012/13 season, nursing homes for the elderly were suspected for 141 outbreaks. GII/4 was dominant and
responsible for 500 outbreaks; among them, 176 and 86 outbreaks occurred in nursing homes for the elderly and nursery schools,
respectively, where person-to-person transmission is suspected as the main route of infection. There were 59 outbreaks associated
with restaurants.

3. Statistics of Food Poisoning: Statistics for food poisoning managed by the Ministry of Health, Labour and Welfare
(MHLW) contains data on NoV-related events (IASR 32: 352-353, 2011, http://idsc.nih.go.jp/iasr/32/382/tpc382.html). The number
of NoV-related events was 293 (8,086 patients) in 2010/11, 317 (10,969 patients) in 2011/12, 437 (19,709 patients) in 2012/13, and
228 (8,903 patients) in 2013/14 (as of June 2, 2014). In the 2012/13 season, the number of patients per outbreak exceeded 500 in
three events (2,035, 1,442 and 526, respectively). In the 2013/14 season, there was a large-scale outbreak involving 8,027 persons,
causing food poisoning in 1,271 persons (see p. 164 of this issue).

During the 2010/11-2013/14 seasons, the most frequent number of patients per event was 17-32 (327 events) followed by 9-16
(310 events) and 33-64 (226 events). The place most frequently suspected as the source infection was restaurants (906 events),
followed by hotels (111 events) and caterers (85 events).

4, Preventive measures and challenges: In order to improve and promote prevention of norovirus infection, MHLW
issues a public notice every season (in November 20, 2013 for the 2013/14 season) (http:/www.mhlw.go.jp/topics/syckuchu/
d1/131120_1.pdf). For NoV prevention, attention should be paid to trends in infectious gastroenteritis and NoV detection informa-
tion.

Infection control including hand washing, proper clothing and use of gloves in food handling areas and other standard
hygienic measures should be implemented (IASR 33: 137-138 & 334-335, 2012). Health condition of food handlers should be
monitored and maintained through implementation of regular health checks (IASR 34: 265-266, 2013). These measures should
be maintained throughout the year as NoV activity is continuous. For rapidly identifying the cause of food poisoning and for
preventing further spread, standardized methods for detecting virus from foods need to be established.

Development of NoV vaccine is identified as a high priority for the MHLW’s master plan for immunization (MHLW, notification
number 121, 2014; see http:/www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryowkenkowkekkaku-kansenshou/kihonteki_
keikaku/index.html). Effective vaccine development requires comprehensive information, such as pathogen information obtained
through NESID, knowledge on antigen variability and mutation/evolution of the major antigen determinant gene(s) (see p. 170 of
this issue), and computational prediction of virus evolution (see p. 171 of this issue).

The statistics in this report are based on 1) the data concerning patients and laboratory findings obtained by the National Epidemiological
Surveillance of Infectious Diseases undertaken in compliance with the Law Concerning the Prevention of Infectious Diseases and Medical Care for
Patients of Infections, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and public
health institutes (PHIs), the Department of Food Safety, the Ministry of Health, Labour and Welfare, and quarantine stations, have provided the
above data.
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