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Fig. 1 Contents of questionnaire

NameO 0000000000 O graded O classO O [T maled femaled

O If you have brothers or sisters, please write here their names and gradesJ 00000000

Question 1[0 Did you eat the lunch bread?
O0YesUODOOODOODOONo

Question 200 Did you have gastroenteric symptom?

O0YesDOOOOODODOOONo

If your answer is* Yes”, Please answer to following questions.
What symptom did you have?0 check all that apply and fill in each parenthesis(
Diarrheal] O O times[] Vomitingd O O times[] nauseal] abdominal painC feverd O 0O O O

How long had such symptoms lasted?
000000days

Question 300 What blood group] ABOO do you have?

OoooooAdOBOOAB

Question 40 Did anyone have gastroenteric symptom in your family within 3 days after the

outbreak occurred?
O0YesUOOODODOODOODOONo
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Table 1 Relation between eating the bread
and symptomatic illness

Eating Not eating Total

Symptomatic 399 9 408
Asymptomatic 207 107 314

Total 606 116 722
p O 0.05

Data are number of schoolchildren.
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Table 200 Distribution of ABO histo-blood group types and symptomatic
illness among schoolchildren who ate the breadd N O 5350

ABOtype Number of Number of Prevalence
0 Number of symptomatic asymptomatic rate
schoolchildrend schoolchildren schoolchildren 0 %0
00 1950 125 70 64.1
Al 1870 133 54 7118
BO 10601 69 37 65.1
ABO 470 26 21 5530
Total 353 182 66.0

50 PO Zo O 0.025
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Table 3 Distribution of ABO histo-blood group types and symptoms among symptomatic

schoolchildren who ate the breadd N 0 3530

ABOtype )
O Number of Diarrhea Vomiting Nausea Abdoarir:]mal Fever
schoolchildren( P
00 1250 6601 52.801 1020J 81.60 710 56.80 7200 56.7CF 7000 56.000
Al 1330 710 5340 11701 88.00J 710 5340 8001 60.201 6801 51.10
BO 690 460 66.70 570 8250 380 55.10 530 76.8F 360 52.20
ABO 260 130 50.00 2000 76.90 140 53.80 170 6540 110 42.30
Total 19601 55.500 29607 83.90 19401 55.000 222016290 18500 52.40J

U0 PO ZoO O 0.025

Data are number of symptomatic schoolchildren % per blood group typel]

Table 4 Distribution of ABO histo-blood group types and mean + standard
deviation of diarrhea, vomiting, fever, and median duration of illness among
symptomatic schoolchildren who ate the breadd N O 3530

ABOtype . - Duration of
O Number of Slt?r::ehseg S/(;Tmlte?mg Fever0 O O illness
schoolchildrenO 0 daysO
OO 1250 483+ 68701 496+ 522 3810+ 0.72 263+ 14903
ONDO 1190
AD 1330 397+ 518 590+ 521 3797+ 0.66 250+ 167
ONO 1250
BO 6901 522+ 57102 482 3803+ 0.96 263+ 130
ONO 620
ABO 260J 254+ 190012 453 3809+ 0.56 213+ 09703
ONDO 230
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Table 50 Distribution of presumptive prevalence
rate of person-to-person transmission in house-
hold of each schoolchildren

ABOtype

Not Prevalence
0 Number of Occurred
household occurred rate] %[
o0 124000 49 75 39501
Al 1330 55 78 41402
BO 690 23 46 333
ABO 260 5 21 192012

U120 PO ZoD O 0.025
500 unknown for one case
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Fig. 2 Phylogenetic tree of the nucleotide sequences of the first 276bp region of No-
rovirus capsid gene. The tree was generated by the neighbor-joining method. Boot-
strap values were given for each node. GeneBank accession numbers are as fol-
lowsd Hu/NV/Manchester/1995/UK] X865601] Hu/NV/Winchester/1994/UKI AJ
27760910 Hu/NV/Stavanger,/1995/NOC AF14570910 Hu/NV/Desert Shield 395/
1990/U$] U04469000 Hu/NV/Southampton,/1991/UKJ L07418000 Hu/NV/Norwalk/
1968/US] M87661C10 Hu/NV,/Chiba 407/1987/JP1 AB022679L10 Hu/NV/Musgrove/
1989/UKI AJ277614L1] Hu/NV/Sindlesham,/1995/UK] AJ277615(11 Hu/NV,/Hesse/
1997/DEO AF09379700 Hu/NV/Virginia387,/1998/USO AY 03860000 Hu/NV/
Lordsdale/1993/UK] X86557[10] Hu/NV/Leeds/1990/UK] AJ277608(10 Hu/NV/VA
97207/1997/US] AY038599[11 Hu/NV/Amsterdam,/1998/NI0 AF195848[11Hu/NV/
Alphatron/1998/NI0 AF195847C10 Hu/NV/Miami/292/1994/US] AF414410(10 Hu/
NV/Mexico/1989/MX1 U2249800 Hu/NV/Chitta/1996/JF1 AB03275800 Hu/NV/
Hawaii/1971/US) U076111JHu/NV/Snow Mountain 1/1976/US U7568210Hu/NV/
Erfurt/546,/2000/DE] AF427118[10 Hu/NV/MOH,/1999/HW AF397156[10 Hu/NV/
Hokkaido/133/2003/JP00 AB212306[L]
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Relationship between ABO Histo-blood Group Type and an Outbreak of Norovirus
Gastroenteritis among Primary and Junior High School StudentsO
Results of Questionnaire-based Study

Masahiro MIYOSHI, Shima YOSHIZUMI, Chiaki SATO, Toyo OKUI,
Hiroshi OGAWA & Hiroshi HONMA
Hokkaido Institute of Public Health

Noroviruses are common causative agents of epidemic gastroenteritis in humans. Recent studies
showed that human susceptibility to noroviruses was associated with ABO histo-blood group type. It
was also observed that various degrees of susceptibility were exhibited by different norovirus
strains. In January 2003, an outbreak of acute gastroenteritis including 661 affected primary and jun-
ior high school students occurred through lunch bread contaminated with norovirus in Hokkaido, Ja-
pan. To clarify the relationship between ABO histo-blood group type and the norovirus infection, we
performed a written questionnaire to schoolchildren about the consumption of the bread, onset of
symptoms and person-to-person transmission in their household. Questionnaires were returned from
722 schoolchildren response rate, 65. 800 [J of whom 55. 300 suffered gastroenteritis. As a result of
this survey, it was found that schoolchildren with blood group type AQ 71. 10 0O 133/1870 were more
susceptible to the norovirus infection, whereas, schoolchildren with blood group type ABO 55. 30 O
26/470 were less affected PO Z,0 O 0. 0250 In addition, the presumptive prevalence rate of person-
to-person transmission in each household indicated that schoolchildren with blood group type AB

0 19.20 0 5/260 had a lower risk of infection than those with blood group type A or OO0 A0 41.40 0
55/133 OO 39. 50, 49/12& unknown for one case[d P1 Z,[TJ 0. 0250 Our findings suggested that per-
sons with blood group type AB were less affected by the norovirus infection in this outbreak.
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