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Risk factors of infectious diarrhea caused by Norovirus

by matched case-control study in Shanghai, China
DUAN Shenggang, SONG Xia, LU Donglei, LIU Hong
(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract; Objective

This study aimed to identify the risk factors of infectious diarrhea caused by Norovirus, and

propose recommendations to protect susceptible population. Methods Using a matched case-control approach, cases from

sentinel hospitals in Shanghai and controls were matched with gender, age and residential location. Questionnaire included

social and economic status, medical history, outgoing history, diet and drinking water in the past 3 days and family health

habits. Results 130 pairs of cases and controls were enrolled. The multivariable regression analysis showed that domestic

ravel (OR: 8.94, 95% CI. 1.18-67.48),

sea shell consumption ( OR. 6.04, 95% ClI.

1.23-29.76 ), pork

consumption (OR: 0.32, 95%CI. 0.12-0.89) and illegal restaurants/ mobile stalls eating (OR: 4.93, 95%CI. 1.01-

24.17) were associated with infectious diarrhea caused by Norovirus. Conclusion It is important to educate the public to

cook seafood thoroughly and prevent cross-contamination. It is also important not to eat at illegal restaurants/mobile stalls

and to pay special attention to personal hygiene and dietary hygiene when travelling. The authorities should strengthen the

health supervision of irregular and mobile stalls.

Key words: Norovirus; case-control study; risk factors; infectious diarrhea
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Table 3 Univariable analysis of risk factors associated with Norovirus infection in Shanghai, China, 2016-2017
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Table 4 Multivariable analysis of risk factors associated with Norovirus infection in Shanghai, China, 2016-2017

AL SLil{d B Waldx? {i OR E (95%CI) P4
i AT 2.19 4.51 8.94(1.18~67.48) 0. 034
7K DL 1.80 4.89 6.04(1.23~29.76) 0. 027
W -1.13 4.77 0.32(0.12~0.89) 0.029
EIES -1.00 4.84 0.37(0.15~0.90) 0.028
4E 1F B4 1R /T 3h e 5 R 1. 60 3.87 4.93(1.01~24.17) 0. 049

R AHEAFAEGe 2 S
3 itig

A RIE ST I, U K DL 2 28 TN B A A 7
K 1 KB £, 2000—2010 45 [8] Bk 33 4434 1
T TE D] & B IR PE S T, 22 1] 15 Bk Bl A 7
T5 YL U2 e, B 66. 7% L HA I ¥
FALAT e A8) R £ v 0 1 9 e i T 2K ] R A
P W 4 BARIE 0T L T e 3R U L X i ok D
HR U I R TS e AR R Y R TR 2R
BB B AR T R O R S Y (49 K T2
A T S O 0 T R IS G R T et
AEAIE T £ I 7K D02 51 0 2 R e IR T i
EEERHE,

RHFSE IR B A A 5 o R R e v I S
Kt I MG BHFFE 45 5 S CHEN 25 JF J2 (1 9
I RAIFSE 28 AR S L, (ELR , 2 I A T 9T e
TUE £ P 5% P TT L AT o 7 JRR e M Y 2k
(9 IR , 3 T B S A2 PR oA D% PR o A, G
TR S £ B 9 R R R A, R TR 24 I
F 51 1 R R AR

I I HUAE R /3 3h P A5 0 £ T AR LA B
FETETE 22 IR, 4 T A B 08 2 5 G 158 4% 1 I L 3 1
W5 A R R AR T S e N T AT
AR AR TE AR KL, R R B E AR &R
15 Y | A I ) R R A O B R A, R R L R

R B TS G U AR T IR U2 O o B
TR R IR TS 1) A A XU

AHETE R, K BLBE R AT S A A VA R TR
PP TS A AR R FE I I &K o B8 IR AT A £E I I
R REE 2 7 Y IR N 2R A A A R | S R
7 38 b AR 17 S R RN B 2 LN R Bl R
R M 75, G U 0 7 B L 2 2 B s O
U RAT H I 504 3 i 0 S0 4 B 8 A R L B
P VR T AR IE LR OE B0 3h e, A B
02 G I A A v o 7 R R R B KU 5 R
TR iR 55 R, ML 9 G 5 0y 22 °F B IR0 A0 B
AW RE 0t 2 AR, S0 T R R A 7 B N

TE AR
A AR RTE LW DA MR AEE & 2R

TF AL 4 ¥F B B A 68 BT 58 L84, 545 21 T I AR X 9 T
37 4 ) s S L D T 7 A A e B e T B 4 o
oL (BRIAT DB BB 42 ) s A B DX T 425 o
R AR RT3 )

S 2% 3k
[ 1] MAYO M A. A summary of taxonomic changes recently approved
by ICTV [J]. Arch Viml, 2002, 147(8): 1655-1666.

[2] ESTES M K, PRASAD B V, ATMAR R L. Noroviruses
everywhere: has something changed? [ J]. Curr Pin Infect Dis,
2006, 19(5) . 467-474.

VINJE J. Advances in laboratory methods for detection and typing

of Norovirus[ J]. J Clin Microbiol, 2015, 53(2) :373-381.



R AR AR

—216— CHINESE JOURNAL OF FOOD HYGIENE 2019 4F45 31 &5 3 M)

[4] TSE H, LAU S K, CHAN W M, et al. Complete genome (171 T3, 2, skl R S5, ) N Tl v dn o R g v 8 I R R
sequences of novel canine Noroviruses in Hong Kong[ J]. J Virol, S P AE [T A R B R 4 &, 2016, 20 (11):
2012,86(17) :9531-9532. 1135-1138.

[5] VEGA E, BARCLAY L, GREGORICUS N, et al. Novel [18] VERHOEF L, KOOPMANS M, VAN PELT W, et al. The
surveillance network for Norovirus gastroenteritis outbreaks, estimated disease burden of Norovirus in the Netherlands [ ] ].
United States[ J]. Emerg Infect Dis, 2011,17(8) :1389-1395. Epidemiol Infect,2013,141(3) : 496-506.

[ 6] HALL A J, VINJE J, LOPMAN B. Updated Norovirus outbreak [19] LE GUYADER F S, ATMAR R L, LE PENDU J. Transmission
management and disease prevention guidelines [ J]. MMWR of viruses though shellfish: when specific ligands come into play
Recomm Rep, 2011,60(3) :1-18. [J]. Curr Opin Virol, 2012, 2(1): 103-110.

(7] BEWER, LR N W aE ()], SOk T, 2014,17(2) [20] LOPMAN B, ZAMBON M, BROWN D W. The evolution of
4-6. Norovirus, the “gastric flu” [ J]. PLoS Med, 2008, 5(2) : e42.

[ 8] #hiG, BAREAR. WU EIE S AT R Ao e [T, IR [21] LINDESMITH L C, DONALDSON E F, LOBUE A D, et al.
ZFEPE i 2014 ,42(4) :414-416,424. Mechanisms of GII-4 Norovirus persistence in human populations

[ 9] RE.XISL. WA H R RATH F PSR L], BTy eE [J]. PLoS Med, 2008, 5(2) :e31.

2, 2017,29(4) :261-266. [22] ERIN D, YUANMEI M, ANASTASIA P, et al. Internalization

[10] VERHOEF L, HEWITT J, BARCLAY L, et al. Norovirus and dissemination of human Norovirus and animal caliciviruses in
genotype profiles associated with foodborne transmission, 1999- hydroponically grown Romaine lettuce [ J ]. Appl Environ
2012[ J]. Emerg Infect Dis, 2015, 21(4) :592-599. Microbiol, 2012,78(17) : 6143-6152.

[11] ROBERT L A, MARY K E. The epidemiologic and clinical [23] FUKUDA S, TAKAO S, SHIGEMOTO N, et al. Transition of
importance of Norovirus infection [ J]. Gastroenterol Clin North genotypes associated with Norovirus gastroenteritis outbreaks in a
Am, 2006, 35(2) :275-2901. limited area of Japan, Hiroshima Prefecture, during eight

[12] FERREIRA M S, XAVIER M P, FUMIAN T M, et al. Acute epidemic seasons[ J]. Arch Virol, 2010, 155(1): 111-115.
gastroenteritis cases as sociated with noroviruses infection in the [24] MA L P. Risk Assessment and relationship with histo-blood group
state of Rio de Janeiro [ J]. J Med Virot, 2008, 80 (2): antigens of noroviruses in shellfish [ D ]. Shanghai; Shanghai
338-344. Ocean University, 2013.

[13] LOPMAN B A, REACHER M H, VAN DUIJNHOVEN Y, et al. [25] ALFANO-SOBSEY E, SWEAT D, HALL A, et al. Norovirus
Viral gastroenteritis outbreaks in Europe, 1995-2000[ J]. Emerg outbreak associated with undercooked oysters and secondary
Infect Dis, 2003,9(1) : 90-96. household transmission [ J]. Epidemiol Infect, 2011, 140(2) :

[14] JOHNSTON C P, QIU H, TICEHURST J R, et al. Outbreak 276-282.
management and implications of a nosocomial Norovirus outbreak [26] CHENY, YAN W X, DAI' Y, et al. Risk factors for sporadic
[J]. Clin Infect Dis, 2007, 45(5) : 534-540. Vibrio parahaemolyticus gastroenteritis in east China: a matched

[15] HAMANO M, KUZUYA M, FUJI R, et al. Epidemiology of case-control study [ J]. Epidemiol Infect, 2015, 143 (1) .
acute gastroenteritis outbreaks caused by noroviruses in Okayama 1020-1028.

Japan[J]. J Med Virol, 2005, 77(2) : 282-289. [27]  FBJEAREKIE, % 154, %2013 1 2015 4E R i g A&

[16] BRPEW,Bh4AF, P 550, 5. bl v s 2 2 g vk IR TS 9% TR O BT PR B[] S F BT BE 2, 2016, 23 (12) ¢

JATCAE A [T b & TR IR AR, 2017, 29(6)
676-679.

1523-1526.

IR
A 2019 55 31 A% L H 6 TEHHH A A0 (1 5l 2Bk Ol & fo s & & B 5 847 i 3g A4
EWHERREBNSTFHRBEEIN) — P, F o E LB A B,

4 EE



