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Outbreaks of Gastroenteritis by Norovirus in 2003, 2004 and their Genotype Analysis

Tsutomu Tamura, Kaori Watanabe, Chika Hirokawa, Kanako Watanabe and Makoto Nishikawa

Outstanding epidemics of viral gastroenteritis occurred in Niigata prefecture in 2003-2004 winter. The highest number
of outpatients to sentinel pediatrics clinics was 304 in average in a week, while 16.7 in Japan by national surveillance
study on infectious disease. Thirty four mass outbreaks were also reported in a season. Geographical study in
chronological order revealed gastroenteritis epidemics spread from some foci to all over the prefecture within 5 weeks
since outpatient average reached 5.

Lordsdale typed Norovirus was detected mainly from pediatrics patients and adults from outbreak cases, while other
genotypes were also detected but sporadically. It is notable that Snowmountain typed Norovirus were observed as
dominant type only in Sado island where 40 km distant from mainland. Some outbreaks occurred preceding to pediatrics
outpatients began to increase. This findings shows Norovirus outbreak amplifies sporadic cases to epidemics.

Keywords : Norovirus, gastroenteritis, epidemics, genotype, geographical study
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Figl Infectious gastoenteritis patients reported per sentinel weekly during 2000 to 2004 in Niigata prefecture.
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Weeks 37 [ 38 [ 30 [ 40 [ 41 [ 42 | 43 | ¢4 | 45 | 46 | 47 | 48
Niigata Prefect. 20| 21| 22] 20| 24| 19] 35| 33| 46] 73] 109] 126 i
Sado A 10 A 15] 65 @ﬂs 80] 65k 140\130] 80[ 60| 100 .
Murakami 07 13] 03] o7 20| 27| o7fs0| 100] 33] 63] 63
Shibata 13] 08 12| 15] o5 os5] o7] 10| 40| 28] 23] e5] s3] oo 197
Niigata 19] 36 15| 37| zoBfk34] 76 32| 48] s59[ 102] 104 187 [NNETINNLY
Niitsu 78| 48] 18| 50| 94| 52| oo| 14| 14| 1
Maki 15] 10| 18] 18| 33 23] 30| 23] 105] us 170
Samo |\ 18] 24| 14| 10|\ 18] 10| 18| 28M 32|\ 82 116
Nagaoka 18] 08\ 18] 12| o7|A 12] 15| 15 |[MAao [N 130
Kashiwazaki 23 30 2.3 10 17 27 27 20 20 47 170
Koide 0.7 13
Muikamachi 07| 03] 10] 03] o3 13] 13 3] 43
Tookamachi 05
Jyouetsu 12| 33| 25| 28| 27| 23| 42| 7ol 50| 10| 137
Ttoigawa 30 50| 40| 10] 17 | 30| 10] 40
T | 2 ] 3 |4 ] 5 6] 7 8 9 101 |12]138]14] 15 | 16] 17 18] 19] 2|20 2|2 |2 Wecks
77| 72| 69| 64| 56| 71| 61| 6¢ 70| 105] 67| 63| 48] 49| Niigata Prefect.
30 [lizo] 120] 100k 60[A1s] 40 m 55] 80] 50| 65] 35J\ 15 Sado
63 5.7 B 23 1.0 23 2.3 0.7 17 10 0.7 0.3 0.3 Murakami
40| 60 33| 42| 43| 3 28] 33| 38| 25| 42| 35 Shibata
76| 75 56| 80| 65 85| 139| 84| 72| 51| 52 Niigata
198] 192 196| 178] 140 172 198 * 124] 166] 172 Niitsu
75 [y 50 65| 88| 55 113 73| 80| 53| e8| 28] 43 Maki
; 28| 26| 3 16 ?2.4 20] 28102 56| 3 K 54|V 88 0] e8] 26] 44 Sanjo
62] 75| sspr WM 6o as| 47|\ 70| 57N 25 NesA 2| o[ 122] 75|f us] 160] 93]§ 45] 63| 50| so| 18| 23 Nagaoka
87| 13| 87| 13| 153] 107] 103] 00| 90| 73] 120] 97| 153] 180 127] 160 103] 137] 123] 87| Kashiwazaki
00| 10| oo| 03] o3 07| 13| s3] 83| 13] 20| 30 03 Koide
23| 40| 47| 40| 43] 60| 53| 47| 40| 27| Ye| 47| 67| 67 40| 37| 50| 30| 23]\ 27| Muikamachi
103k 20[ 453 20[ 15| 15| 10[ 20| 30| 25[ o05] 20| 25] 25 35| 15 10| 15| 15|  Tookamachi
Jeso| 1259 03] 72| e8] 50| 33| 100[ 107] ns[f122] 153] 183] 103 100 155] 103] 100] 58] 60 Jyouetsu
95| 95| 35| 30| 35| 25| 50| 25| 35] 45| 05| 40 65| 15 so [l o[ 55| so0[ 30 Toigawa

Fig. 2 =1 Average number of outpatient with gastroenteritis in

week in 2003 to 24th week in 2004.
Pediatric samples : A :Norovirus positve, ¥ :Rotavirus positive, € :Adenovirus positive, A :Viruses are not
detected.
Outbreak cases ¥ :Outbreak of gastroenteritis caused by Norovirus by person to person infection, ¥ :

Foodborne outbreak of gastroenteritis caused by Norovirus.

Weeks 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 52 | 53 0~5
Niigata Prefect. 20 24 19 25 31 29 32 59 89 136] 175} 208 | 106 Niigata Prefect. 5~10
Sado AN Q5] 20] 15] 15] o5\ 0]\ 05] 45]A 65] 50| 20| 100] 80| 25 Sado 10~15
Murakami 0.7 1.3 1.0 03 37 30 1.0 37 1.3 2.0 4.0 Murakami 15~20
Shibata 07| 15| 83| 22| 32| 32| 18| 27| W fo| 122] 78] 58 Shibata 20~25
Niigata 07] 58| A22[ 33| 44| 41| 44|@ 55] 104f h178| 192] 189] 87 Niigata 25~30
Niitsu 54| 52| 32| 54| 64| 80 44| 52| 100] 132 160 Niitsu 30~35
Maki 28] 18] 18| 15| 30| 18] 25| 55| 93] 120 3 Maki 35~
Sanjo 0| 10| 28] os| 22] 12] 20| 20| sa[k o6 [fjkfIN 164 Sanjo
Nagaoka 17| 17|\ 20| 28] 23 ”_’AG.S 195 85 Nagaoka
Kashiwazaki 23] 30| 27| 30| 57 s7] 33| 103 100 143|  Kashiwazaki
Koide W Koide
Muikamachi |\ 30| 10| 07| 13] 17| 20| o3[ 33[ 37| 33] 43 33| Muikamachi
Tookamachi 1.0 20 15 35 45 50 Tookamachi
Jyouetsu 08 15 1.0 15 25 27 47 42 67| 102| 192 125 Jyouetsu
Itoigawa 10 05 10| 130 55 10 20| 115 95 6.0 85 65| 160 85 Ttoigawa

pediatric clinics in Niigata prefecture during 37th

Fig. 2 — 2 Average number of outpatient with gastroenteritis in pediatric clinics in Niigata prefecture during 40th
week to 53th week in 2004.
See remarks on marks in Fig. 2 — 1.
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Table 1  Detection of viruses from pediatric patients

Total patients

G A
of Norovirus roup. Adenovirus Other virus * Not detected
L Rotavirus
gastroenteritis
September 2003 ~ May 2005 102 40 6 2 14 45
September 2004 ~ December 2004 43 20 0 3 4 16

% Parecho virus, Coxackie virus, Polio virus, Echo virus

Table 2 Outbreaks of gastroenteritis due to Norovirus

September 2003 September 2004
~ May 2004 ~ December 2004
Person to person infection 22 2
Kindergarten 4
Elementary and junior high school 5
Nursing home 13
Hospital 1
Other 1
Foodborne infection ( include suspected case) 12 2
Shellfish related infection 4

Others
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Fig. 3 Phylogenic analysis and genotyping of 63 strains of Norovirus. These strains are divided A ~ I of 10 clusters.
Accession number of reference strains to DDBJ database are as follows; MC37 99 Thai (AY237415), VietnamO26
(AF504671), SaitamaU1 97 jp (AB039775), Hawaii (U07611), Erfurt007/2000/DE (AF312518), Lordsdale (X86557),
Camberwell (AF145896), Oxford/B5S19/2002/UK (AY588019), SmowMountain (U70059), Arg320 (AF090817),
Paris/Island/2003/USA (AY652979), Merksham (X81879), OTH25 (123830), Mexico (U22498), StrainYuri
(AB009876), SaitamaUl7 (AB039779), SZUG1 (AB039774), BS5 98Ge (AF093797), Southampton (L07418),
Norwalk virus (M87661), Nor KY89 (1.23828). Accession number of other strains is sited in Table 3.
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Table 3 Distribution of genotyped Norovirus detected from outbreak and pediatric case from 40th week in 2003 to

21th week in 2004.

Genotype
phyl?)éenic Related strain in DDB] database Weekly 40141142 45/46|47|48|4950/5152( 1|23 [4|5(6|7 8|9 [10[11{12(13[14|15/16|17|18|19|2021
analysis
. Outbreak case 1
Not classified —
Pediatric case 2 1 1 1 1 1|1 1
. Outbreak case 12 3121 1/1(2 1 1 1 1/1|2
A SaitamaUl (AB039775) —
Pediatric case |1 112 213|2 1|1
A |SaitamaUl (AB039775) / Snow | Outbreak case 1
- Mountain virus (AY134748) Pediatric case |1 1 1
5 B 0C00018/2000/JP (AF315815) Pediatric case 213 1
é' Outbreak case 1 1
a C Lelystad_Nh/2002/NL (AY766266) .
Pediatric case 1
D Cts4C-2000-jp (AB046339) Outbreak case 1
E Sagunt/364/2001/Sp (HCA487794) | Pediatric case 1
F T1-96-] (AB020558) Outbreak case 1
G Kahoku 2002 (AB088386) Outbreak case 1
Outbreak case 1
H Uppsala/IV11029/2002/SE (A]626567) —
Pediatric case 1
Outbreak case 1 1
I SRSV-KY-89/89/] (1.23828) —
Pediatric case 1111
Group A Rotavirus Pediatric case 1 2|1 1|1
Enteric Adenovirus Pediatric case 1




PrB WL B AL AIF LT AR 55 20 % 2005 65

B X IZHRE LT, 4538, 46 BTOEBRIB I A
PRERIE, RIEHIXICREL T, ALTHRITPE—27 22
5 XD RV, =15 v AMK, EHE RS
YA R

FHX DE R D720 TR AR A B ) K L 72y — X
VHRIITI, ABRBESEREL L TH =AM 5 v AWK, £
FE B R A S SRz h, 1082513 ARBEE
EADC, G H IMEARED 094 VAR -4
YARENEGREATHRIEN, 2, B TAL VAL
438, 11 Ak s /.

4 % £

2003-2004 ¥ — R Y HIHIC BT B B /NI gk E
RKOFATIZ, ©—27KROERD 20 BEBSEEHED 16.1
REL LMY, BART30 %22, MESEMDY L
TROKERTATE oz, T2, WATE, BRASEICA
ISR L7, oMM, 2aw A VA HESES
DY —=RAF VAP OmIL MBI NI-Z &5,
NREG I BIG R OWAT ARG SR LA FE AR/
O AVATHAEEZBN T, P—AXAVHNIT/ B
TANAZ LB EHEBEFHS 4B ELIEL, Ao
A BT, mEnE, HEEICEFT S AT b RS
I,

B E B A ORITE 2 a4V A EN E R D 7
O, BHHIBEERE a4V APKE SN —X
47 2 AR OERE B EER 2 BERQTHICLZ. oh
W&, EEBEERIEAE B RORITINCEE L T
o2 LRSI N, WATOMENICL LR LTz
EDHIBH L7z, AT B A BIGEOERIEEIR, H
BCTORREEZ LA XS, BITOWKREREZ>TWD
EEzZ oI, WATHM OB TOHEMEB O 5 E T BT,
IR BT B HATOWKREZIHIT 2 7-DICEE L EZ N
7z.

My—=Xr&d, =2 il oG E B %o T,
BAKOEmd ) BERN S 2 BA72H25 5 M T
Y= 27 L, BARICABICHITASIER L. F72, &
ek BIGRASHATT RN — A 5 ¥ 2ARMEHh s/ ay
ANWADPBHENLZ 0D, INSRIBESE LHATT
TEHR % PR i i S5 LR FR Bt L, SEEI A L AT O
Bk % & B ENRH B E b,

20032004 ¥ — A B E Nz 2 B 4V A DR
T BB o R, A M C 5 8 L 7z, Lordsdale %,
SaitamaUl 97 Jp BRIZIE WA, ¥ — X VT O AT A
V=7 b E&0, V=X oz @E L i
Hansz, ZoZehs, BN 2003-2004 ¥ — X > O
O FEMRIZ, Lordsdale ROMTH B 2 Lhbiro 7z,

Lordsdale B> 2 o £ )V 212 X 5 BB £0OFATIZ, H
AT Iritani 5%, Y TIE Lopman 5%, Vipond 57
PHRELTED, ZOROEGMED RN &b,

A1 T Lordsdale 52 A MREFEOWATAIG E A W, ki

X Tix 47 ¥ F#EB OGBS A Snow
Mountain #RICHEFE T, AREEEIXE L 5 A REEDSY —
NA T ¥ AR LG KB OWAED S S 7.
W ZMEZ 0 205, AL EEEBX TRETT254 7
WRL 725D EEZ SN,

B 2004-2005 ¥ — A v opilicib Iz a4 L X
O Az T B Hu/Cl14/2002/ AU #R 2 i #% @ E B BE T,
2003-2004 ¥ — X V\ZIBERICHAIT L7 ABRBEE 138 e o
TV ERS, V=XV o THRITRPSRZ {0 L
=iz

NBO RGBS OWATIE, ¥ — X Vi o —gEEo
Y— 27 20T 5 28wt e ¥ — X v oIS i
ITINC T o s, B EEGEN ZERTEAGE R it > & —
T3, SEOEGMEE L0 BEREBOHR L 7 4 VA
OB EREEL, Y- A vBllofgiza sy v 1L
ADOKHRIICE B L TWAZ 25, OO EHE%
BEFIANVAIICLEDDEELZLTWAES,

20032004 ¥ — X vEiflix, AMBEEO 2o A VA% E
RE LSRR STRITVRI 5728 FEZ 5NN
V=X BT, A BREEDHREL L TR S 2zl v
KOPDBZFRDO /a4 VAR ¥4V EH
DB BERART A N AH 10 HEFEICE i sz 2 &
o, ST ANVADPNIRGRTEZREI L TS0
EHEME N LAL, REFBPD LN ENS, 20
£ BBROMHD I, 514 S SIS E ER, 77—
YOEBMPLETHLLEEDNS.

$72, VA NI SNV — RS T Y AR LA
TTHTEND, 5HEDICE L OTHIRELEZ A
EXGRE LI RLLETHLEEZD.

5 ¥ & &

Y= AVIROO, BEAEE B ROWRATOMHERIC B W
TH /09 A NVAIZE B EMBBEEHIFEL TS
D, INDPHIBORITE S SRS A ENICR D &%
AbN5.

R e — A T ARG OMERE & IR O(EE,
T AV A K BRI BIEROTAT L ERFEEO I
RO BbDEEZLNS.

2003 4ER (50 ) ZEMH 720 R 304 EEERL
72 E S s e D F R W ERIE, Lordsdale #oo /b
TANAZEBEDTHo72. Y= AyHISsE L%
B 26 34 o5 5, 30 4T Lordsdale B/ 1
7AWV ARG LT\wie.

V=R VHEIHITIE, 129h520IEAEOY A T ay
ANWADE L DY —XA 5 v 2K, HFE W 5600
SR S nzAs, =AU EHITIE, ¥ — X VHTITR
TL72BD a4 VAo, HloRo 7 a4 v AR
054 VAR S

ARERIX T, REERLLEO a4V AL B
THH Y, FATT 5B HIE 2 2B S/,



66 PrB WL B AL AIF LT AR 55 20 % 2005

AWFZEIE, PR B R b AR f A B2 R o — A
D—EE L TITo 7.

i 23
KRG % D 51272 ) THRE 7272072, HEREK
AR RO, ENEASEMT T AR e v 7 — R
= ViR O EEhicH L, SCICEHPL LFET
X [73

1) W B B ERSAERE, 117, 251 (2003).

2) W E, PR, ORI /E, ER HET W
M Bk LA BB R A FE T AR, 19, 70 (2004)

3) Kageyama T. et al. :]. Clin. Microbiol., 42, 2988 (2004).

4) Kumar S., Tamura K. and Nei M. : Briefings in
Bioinformatics, 5, 150 (2004).

5) Iritani N, et al. : J.Clin.Microbiol., 41, 1756 (2003).

6) Lopman B. et al. : Lancet, 363, 682 (2004).

7) Vipond L B. et al. : J. Clin. Virol., 30, 243 (2004).

8) A R, 24 321 (2003).



