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<HREEEH 1> BEHIEARFREOQMFNRIMERER, 201845

Clinical manifestation of EHEC cases in Japan, according to bacterial serotype, 2018
(ER R BN ES : 20194 3 HOORB LML

%Y Serotype

BERAER® Clinical manifestation® i3 .
6)

THD EEik?  BRD T . B EEEEY  EEY  HUS” B ET Coses
SHEFESL Total 36 688 408 1,169 533 728 1,068 N 1 31 25 2,140 100.0
0167:HT:VTI - T - P) N 3 1 B - B B 3 0.1
0167:HTVT2 5 97 73 207 49 161 197 - - 8 k] 360 168
O157:HT:VTI&VTZ 2 118 138 417 89 315 418 . - 10 0 614 287
O167:H17: VTI&VTZ - - 1 1 1 1 1 - - - - 1 0.0
- 3 1 5 - 3 5 . - - - 8 0.4
1 7 7 14 4 13 12 B - 1 2 26 12
2 21 2 54 11 a0 51 - - - - a7 4.1
- - - - - 1 1 - - - - 1 0.0
- 1 - - - - - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
2 - 1 5 1 3 4 - - - - 7 0.3
- 18 4 10 4 1 13 - - - - k] 15
- 26 7 20 8 16 20 - - - - 48 22
O167:HNT:VT Other - 3 4 4 2 4 3 - 1 4 3 8 04
0167 /44T Subtotal 12 296 248 739 169 560 738 - 1 7 18 1198 560
026 HITVTL 1 148 76 215 20 64 49 - B C N 16 194
11VT2 - § 2 2 1 2 2 - - 1 1 8 0.4
1LVTI&VT2 - 2 1 3 2 2 3 - - - - 5 0.2
- 1 - - - - - - - - 1 0.0
VT1 - 11 4 18 2 2 13 - - - 34 18
26:HNT:VT1 1 24 4 9 1 3 9 - - - - 47 2.2
026/} Subtotal 14 192 87 347 %6 73 176 - - T 1 511 __ 239
C121:HI9:VTZ 2 14 26 56 12 41 51 B B T 1 79 37
0121:H-VT2 - - 1 1 - - 2 - - - - 2 01
0121:HUT:VTZ - . - 2 1 1 2 - - - - 2 0.1
OI2LHNT:VT2 - 1 - 2 - - 1 - - 1 - 4 0.2
0121/4F Sublotal 2 18 27 61 13 22 56 - - ) 1 87 )
108 HEVTL B 8 it 23 7 10 20 E B T - 46 2.1
O103:H2VTI&VT2 - - 1 1 - 2 2 - - 1 1 2 0.1
0103:H2 - 1 - - - - - - - - - 1 0.0
0103:HE:VT1 - 1 1 3 - 1 3 - - - - [ 0.3
0103:HIL:VTI - 1 - 4 1 3 4 - - - 6 0.3
0103.1125:VT1 - - - 1 - - 1 - - - - 1 0.0
: - - 1 1 1 1 1 - - 1 1 1 0.0
- 2 - 2 - - 1 - - - - 4 02
- 1 1 3 - 1 3 - - . 1 4 0.2
O103:HNT:VT1 - 1 - 1 - - - - - - - 3 0.1
B1031'8F Subtotal - P 15 39 8 36 - - 3 3 74 35
O111:HEVTL B B z 1 B 2 2 B B B B 2 0.1
O111:H8: v‘n&vm - - 1 - - 1 1 - - - . 1 0.0
1 16 14 26 10 20 - - - - 48 22
1 3 2 9 - 6 7 - - - - 13 06
g - - 1 1 - 1 1 - - - - 2 0.1
O L:HNT: VTI&VTZ - 2 - 1 - - 1 - - - - 3 0.1
O111/5F Subtotal 2 20 20 38 [ 70 EE) - N N - [ 32
OT4BHT: VTl B T - - - B v T T B T i 0.0
1 2 - 4 1 2 3 - - - - 9 0.4
- 7 4 12 2 7 13 - - 1 1 22 10
O4B:HNT:VTS - - 1 2 1 2 4 - - - - 4 0.2
014572t Subtotal 1 10 5 18 1 11 22 - N T 1 36 17
1H7-VTL - 1 B B B B E E B N - T 0.0
- 1 - - - - - - - - - 1 0.0
- 5 1 - - - - - - - 8 0.4
- 1 - - - - - - - - - 1 0.0
- 8 - . - - - - - - 9 04
09L:H- VT]&VTZ - 2 - . - - - - - - 2 0.1
091:HUT:VT] - 3 - - - - - - - - - 3 0.1
091/:F Sublotal - 21 1 - - - p) - N - - 56 12
O1I5HIOVTL B 11 - T 1 - 1 - T N N 0] 06
OSHIOVTIEVTS - - - - - 1 N - - - - 1 0.0
O1IBAEE Subtoml N ii - 1 1 1 1 N - - - 13 0.6
HEVT) B z - B B B B - B B B 2 0.1
- - - 1 - - 1 - - - - 1 0.0
- a - - - - - - - - B 3 01
- - - 1 - - - - - - - 1 0.0
- 2 - - - - - - - - - 2 01
- 1 - - - - - - - - - 1 0.0
0128/) B} subtotal - 8 - ) - - 1 - - - - 10, a5
O1:H20:VT1 B 1 T - - B - T = ~ e 1 0.0
3 - - - 1 1 1 1 - . - - 1 0.0
5 - 1 - 1 1 1 1 - - - - 2 0.1
08:H34:VT2 - - - - - - - - - - - 1 0.0
O8:H19:VT2 - 8 - - - - - - - . 8 0.4
08:H19:VT1&VT2 - 1 - - - - - - - 1 0.0
O8:H49:VT1&VT2 - 1 - - - - - - - - - 1 0.0
O8:HUT:VT2 - 1 - - - - - - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- 1 B - - - - - - - - 1 0.0
- 1 . - - - - - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
028nc:HUT:VT2 - 1 - - - - - - - - - 1 0.0
O43:H2VT1 - 1 . - - - - - - - - 1 0.0
OB5HI2VTL - 2 - - - - - - - - - 2 0.1
O085:HNTVTL - - 1 - - 1 1 - - B - 1 0.0
063:H6:VT2 - 1 - - - - - - - - - 1 0.0
066:H26:VT1 - 1 - - - - - - - B - 1 0.0
O7LH2:VTL . - - 1 - - - - - - 1 0.0
074:H42:VT1&VT2 - 1 - - - - - - - - - 1 0.0
O74:HUT:VT1 . 1 - - - - - - - - - 1 0.0
O74:HUT:VT2 - 1 - - - - - - - - - 1 0.0
O76:H19:VT1 - 2 - - - - - - - - - ) 0.1
- 1 - - - - - - . - - 1 0.0
] - - - - 1 - - B - - - 1 0.0
O78:H-VT1&VT2 - 1 - - - - - - - - - 1 0.0
OB0:HNT:VT2 - - - 1 - - - . - 1 1 1 0.0
O86a:H27:VT1 - - - - - - 1 - - - - 1 0.0
088:HB:VT1 - 1 - - - - - - - - - 1 0.0
0104:H10: wz - 1 - - - - - R - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- 4 - - - - - - - - - 4 0.2
- - 1 1 - - 1 - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- . - - - - 1 - - - - 1 0.0
0118:H16: V'l‘l B - 1 2 - - 1 - - - - 2 0.1
0126:H20:VT2 - 1 - - - - - - - - - 1 0.0
0136:HI6VTL - 1 - - - - - - - B - 1 0.0
:H21 - 2 - - - - - - - B - 2 01
- 3 - - - - - - . - 3 01
- 1 - - - - - - - - - 1 0.0
- - - 1 - - 1 - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- - - 1 - - - - - - - 1 00
- 1 - - - - - - - - - 1 0.0
0166:H26:VT1 - 1 - - - - - - - - - 1 0.0
0165:H25:VT2 - - 1 - B 1 - - - - 1 0.0
0165:H-VT1&VTZ - 1 - - - - - - . - - 1 0.0
0166:H28:VT1 - 4 - . - B - - - - - 4 02
OIESHUTVTZ - - - 1 - . 1 - - - 1 0.0
] - 1 - E - B - - - - - 1 0.0
- 1 - - - - - - - - - 1 0.0
- 1 - 1 - - - - - - - 2 6.1
O181:HIGVT2 - 1 - - - - - - - - R 1 6.0
O183:HIB:VT2 - - - - R R R R R - 1 0.0
0185:HT:VT2 - 2 - - - - - - - - - 2 0.1
28 - X 17

() 3
UT: Untypable, NT: Not typed, 22l L OB RAGRE S 17 e AL

WHGERTHD S0 [REGER] oREIZL S

*Includes cases for whom two or more symploms were reported, Lno dam 2)no symptoms, d)fever, 4)diorrhea,
| pai

&)nausea/vomiting, 6)blaody diarrhen, 7

ic uremic synd 1X)renal failure

{Infectious Agents Surveillance System: Data based on reports from pubhn health institues received before 20 March 2019)
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<PREREEN 2> BEHMEKEEICLSRPESRESM), 201845

NERE  EARN REN EEN IASR

No. St4ih BAEBH MERY B
1 EER 4H 208  ERMoAFE R RE 8 4 0
2 HiBR 4A25H  FEOSREORLS) fRECE 2 2 0
3 FER 5A1H R (EfRitoL) fRENE 352 18 0
4 Jeipd 5238  FRE(EZRLEOEE) HEM 22 6 0
5 HER 5H25H  ¥vFa E NN 31 10 0 EB4R—T
6  MENE 68 TH  AHUERHORE) RN 16 5 0 EheR—v
7 WMEMNE 6A11R  AHUER#KtORE) RS 2 1 0 &FBeR—Y
8  UCHTHE 6A26H  MERfLftom RERE 51 20 0
9 hhbit 7H 28 HERAER fREE 107 2 0
10 BE#E 7H 4H  ERRGOHAE BRED 94 34 0
11 ERE 7TH1H  EREO/E kKI5 149 7 0
12 KEKF 7TH28H A UEREOEH) RAJE 5 3 0
13 RHER 7TH23H  HEEEINRELMBRF SN 8= RATE 148 9 0
14 KERFF TH24H  FHUEREORE) fRERE 2 1 0
15 KM 7248 AFH(UEREOCEH(FELr2IBIUFOE KRS 11 4 0
O BEET))
16 FMER 7H31H  Akvwd S 11 4 0
17 HEE#E 88 280  JERRitofE BN 1,776 194 0
18 WHNE 8H 3H  AH(ER#toRH) R 6 3 0 FyenR-v
19 HEE 88 3H AFH(ER#tOBRE) fRESE 385 60 0
20  #WEMLL 88 SH  ABI(NiHEoRN RETE 8 4 0
21 WEHR S8ALIE  RUIONBB O BRATE 14 9 0
22 RIFE 8A22H  ER#toAF SRATE 2 2 0  FHER—V
23 ERR 8H24H EREORFH k&S 8 4 0 KEFNR—Y
24 HEH 8H265H  ERftogFH fRARE 9 5 0
25 HEE 8H28H  ERHORH SRAESE 19 4 0
26 FKE 8H31H #ftoaH piidic 46 16 0
27 AR 98 2B FHERRH{OEZ) fR&TE 6 3 0
28  FHEE 98290 FAH(ER#OAS) KATE 220 5 0
29 BHE 9A20H  MiftRftoRH RETE 107 4 0
30 HFH 108 9B  MEFRRMto&R AR 14 8 0
31 FME  10H218 AHUERMtoRH) SR rE 2 2 0
82 ZHEE 108318 AFHER#toRHE) i cor 5 3 0

B4 - ArPHEHFER [ FRa04F (20184F) AR S £ 0 IhEiE,
http:/fwww.mhlw.go jp/stf/seisakunitsuite/bunya/kenkou_iryou/shokuhin/syokuchu/04.html

<HSEERSEIER >

BER HEE, FRESLTEBEMSHESH
R—OBEFEOBE HIMEXEBE 0157 : HT Ic &
ZBPE - BREERIEOWVT

I FUsic
2018 (EERL30) ££5 B25H L, BEE, HRAR, &
BRE IOEERCHE I N BT HM M AIBHE 0157
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<THE TOPIC OF THIS MONTH>
Enterohemorrhagic Escherichia coli (EHEC) infection, as of March 2019, Japan

Enterohemorrhagic Escherichia coli (EHEC) produces
Verotoxin/Shiga toxin (VI/Stx) and/or possesses VT-encoding
genes. The main signs/symptoms of EHEC infections are abdominal
pain, watery diarrhea, and bloody diarrhea. Fever (>38°C) and/
or vomiting are occasionally observed. VIproducing EHEC can
cause hemolytic uremic syndrome (HUS), which involves
thrombocytopenia, hemolytic anemia, and acute renal failure;
complications such as encephalopathy may occur, with potentially
fatal outcomes.

In Japan, EHEC infections are classified as a category III
notifiable infectious disease under the Infectious Diseases Control
Law. When a physician diagnoses EHEC infection, he/she must
immediately notify a local public health center (PHC) regarding
the case (http://www.nih.go.jp/miid/images/iasr/37/435/de4351.pdf).
The information collected by the PHC is then reported to the
National Epidemiological Surveillance of Infectious Diseases
(NESID) system. When an EHEC infection is classified as food
poisoning by a physician or the director of the PHC, the local government investigates the incident and submits a report to the
Ministry of Health, Labour and Welfare (MHLW) in compliance with the Food Sanitation Law. Prefectural and municipal public
health institutes (PHIs) perform isolation/identification of EHEC, serotyping of the isolate, and typing of the VT (the VT or the VT
gene), and report the laboratory results to NESID (see p.73 of this issue). The Department of Bacteriology I of the National Institute
of Infectious Diseases (NIID) conducts confirmatory tests upon request, and conducts molecular epidemiologic analysis of EHEC using
multiple-locus variable-number tandem-repeat analysis (MLVA) and pulsed-field gel electrophoresis (PFGE) (see p.81 of this issue).
The results of the analyses are fed back to the PHI and, when necessary, to local governments through the National Epidemiological
Surveillance of Foodborne Disease (NESFD) system.

Cases notified under the NESID system: In 2018, a total of 3,852 cases of EHEC infection were reported. Among them, 2,581
were symptomatic, and 1,271 were asymptomatic (asymptomatic cases are detected during active epidemiologic investigations or
routine stool specimen screening of food handlers) (Table 1). Consistent with yearly trends, the number of reports peaked in summer
(Fig. 1). Reports from 8 prefectures, including Tokyo, Kanagawa, Saitama, Chiba, Osaka, Hokkaido, Fukuoka, and Aichi, accounted

Figure 1. Weekly number of notified EHEC infection cases, week 1 of 2014 to
week 52 of 2018, Japan
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Pigure 3. Age distribution of notified EHEC infection cases,

Table 1. Notified cases of EHEC infection Figure 2. Notification rate of EHEC infection

Year of dianosis No. notified (Nt(:; oft. @ by prefecture, 2018, Japan 2018, Japan
symptomatic 600 100
[Jan 1- Dec 31] cases™ cases) All ages 0-4 years of age Proportion of symptomatic cases
Notified cases Notified cases A [0 8
2009 3,879 (2,602) (67) ; 5009} | gt lso &
2010 4,135 (2,719) (66) per 100,000 population perwn,mgn pofpulrmnn ot e
’ (No. of prefectures) (No. of prefectures) P k=]
2011 3,939 (2,659) (68) f— £ 400 [ g
2012 3,770 (2,363) (63) = = soin 8 Leo 5
2013 4,045 @.624) (65) 5 o) & 00 50 g
2014 4,156 (2,839) (68) - <.0-(10) - 32.0-(6) g . &
2015 3,568 (2,338) (66) = ool e
2016 3,647 (2,246) (62) “ . 30
2017 3,904 (2,608) (67) 20 &
1004} 3
2018 3,862 (2,581) (67) 0 &
2019%* 213 (132) (62) £
0 o0
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(National Epidemiological Surveillance of Infectious Diseases:
(National Epidemiological Surveillance of Infectious Diseases: as of 20 March 2019)

as of 20 March 2019)

(1) (Continued on page 72)



IASR Vol.40 No.5 (May 2019) 2 (72")
(THE TOPIC OF THIS MONTH-Continued)

Table 2. Outbreaks of EHEC infection in 2018 (Data based on reports from public health institutes received before 20 March 2019)
No.of

Prefecture . Suspected route . No. of No.of o Familial
No or City Period of infection  Setting of outbreak  Serotype VT type symptomatic cases consumers /ffiri‘ifd infection®
1 OsakaC, May 18-Jun4 Person to person  Nursery school  026:H11 VT1 52 . e 56/319  Yes(13)
2 Kanagawa P, Jun 20-Sep 11 Person to person  Nursery school = 0268:HNT  VT1 11 .. 34/261  Yes(12)
Hyogo P. Jul 23-Aug 16 . . 7 146 13/36 N.D.
3 Himeji C, Jul 25-Aug 15 Foodborne’ Restaurant O15TH7/H- VT1&VT2 9 4 4/9 No
4 MiyazakiP. Jul 23-Aug 24 Person to person _ Nursery school  026:H11 VT1 12 2. 14/40 Yes(7)
5 NagasakiP. Aug3-9 Person to person  Nursery school  026:H11 VT1 35 e 11/162  Yes(10)
6 NaganoP. Aug 4-Sep 18 Person to person  Nursery sehool  026:H11 VT1 18 =t 29/260  Yes(9)
7. IbarakiP. Aug 8-Sep 6 Person to person __Nursery school _ 026:H11 VT1 35 Lt 11/98 Yes(4)
8 . Koshigaya C. Aug 16-Sep 14 Person to person __ Nurgery school  026:H11 VIl 15 e 28/198 _ Yes(1l)
9 GunmaP. Aug 29-Sep 18 Unknown Nursery school ~ 026:H11 VT1 13 s 21/195  Yes(6)
10 Fukui P. Sep 27-Oct 13 Foodborne Restaurant 0157:HT VT1&VT2 12 107 13/28 N.D.
11  Himeji C. Oct 15-Nov1l Unknown Nursery school  0157:HY7 VT1&VT2 25 s 10/60 Yes(1)
Outbreaks with 10 or more EHEC-positive cases, P.: Prefecture, C.:City, N.D.: Nodata, * « « : Not applicable because person to person infection was suspected.

*Becondary transmission within a family. The numbers in parentheses refer to infections from secondary transmission.
**undercooked hamburger steak

for 51% of all notified cases, including asymptomatic cases. The annual number of notified cases per 100,000 population was highest
in Gunma Prefecture (6.1), followed by Akita (5.6), Iwate (5.3), Yamagata (5.3), Ishikawa (5.2), Fukui (5.0), and Nagano (5.0) Prefectures
(Fig. 2 in p. 71). The notification rate per 100,000 population among 0-4-year-olds was highest in Miyazaki Prefecture (41.3), followed
by Kagoshima (33.8), Nagano (33.8), Shimane (33.3), Gunma (32.4) Prefectures (Fig. 2 in p. 71). The proportion of symptomatic cases
was high among the <30-year-old and =70 -year-old age groups, which is consistent with findings from previous years (Fig. 3 in p. 71).

EHEC was isolated from 47 of 69 HUS cases (2.7% of symptomatic cases). The O-serogroup was 0157 in 33 cases, and the toxin
type was VT2 (VT2 alone or VT'1 & VT2) in 40 cases. Among the symptomatic cases, HUS was most frequent in 0-4-year-olds (6.5%)
(see p.82 of this issue). At the time of notification, only one case was fatal.

EHEC isolated by PHIs: In 2018, PHIs reported 2,140 isolations of EHEC (Table in p. 78 of this issue). This figure was
considerably lower than the number of notified cases of EHEC infection (Table 1 in p. 71). The discrepancy was due to the isolates
from the clinieal setting or commercial laboratories being sent to PHIs upon request on an as-needed basis. The most frequently
detected O-serogroup was 0157 (56%), followed by 026 (24%) and 0121 (4%) (Table in p.73 of this issue). In 2018, 63% and 85% of
0157 isolates were VT'1 & VT2-positive and VI 2-positive, respectively, whereas 97% of 026 isolates were VT1-positive and 100% of
0121 isolates were VT2-positive. The main clinical signs/symptoms among the 1,198 cases in which 0157 was isolated were diarrhea
(62%), abdominal pain (61%), bloody diarrhea (47%), and fever (21%).

Outbreaks: Among the EHEC outbreaks reported by PHIs to NESID in 2018, 11 involved =10 EHEC-positive cases. Nine were
due to person-to-person transmission at nursery schools (Table 2). Under the Food Sanitation Law, 32 EHEC-related food poisoning
outbreaks involving a total of 456 cases, including EHEC isolation-negative cases, were reported (see p.74 of this issue) (17 outbreaks
involving 156 cases in 2015, 14 outbreaks involving 252 cases in 2016, and 17 outbreaks involving 156 cases in 2017 (see p.74 of this
issue)). The main EHEC outbreaks in 2018 were as follows: (i) an 0157 outbreak at a nursing home in Saitama Prefecture in May (10
cases; see p.74 of this issue); (ii) an O157 outbreak due to the consumption of undercooked hamburger steak in Hyogo Prefecture in
July (9 cases; Table 2); (iii) an outbreak at a restaurant in Tokyo in August (194 cases; see p.74 of this issue); (iv) an outbreak at a
restaurant in Shizuoka Prefecture in August (60 cases; see p.74 of this issue); (v) an 0121 outbreak at hamburger chain restaurants,
in Nagano Prefecture in August (see p. 78 of this issue). In addition to these, it has become clear that strains exhibiting the same
MLVA type among sporadic cases of unknown epidemiologic association were isolated from a wide area (see p.81 of this issue). The
MHLW is engaged in unifying the genotyping method (MLVA method), and promoting coordination and cooperation among relevant
organizations in order to strengthen responses to outbreaks (see p.83 of this issue).

Prevention and measures to be implemented: In response to food poisoning events caused by raw beef, the MHLW revised
the standards for beef sold for raw consumption (MHLW notice No. 321, October 2011). Furthermore, upon the detection of EHEC
0157 from the inner section of cattle liver, the MHLW banned the sale of beef liver for raw consumption (notice No. 404 in July 2012).
In 2012, in response to O157-based food poisoning outbreaks attributed to contaminated pickles, the MHLW revised the hygiene code
for processing pickles (food safety inspection notice 1012, No. 1, October 2012). In addition, the Ministry of Agriculture, Forestry and
Fisheries is working on risk management to take necessary measures in advance from production to consumption in order to improve
food safety, and is promoting sanitation management at the production stage to improve the production and supply of safe vegetables
(see p.85 of this issue).

As EHEC can cause infection at bacterial counts as low as ~100, it can easily spread from infected persons to uninfected persons
either through direct contact or indirectly through food or food products. EHEC-associated food poisoning events attributed to
restaurants also occurred in 2018 (see p.74 of this issue). To prevent EHEC infections, it is essential to observe the principles of proper
food hygiene and continue risk communication activities aimed at reducing the consumption of raw or undercooked meat. Furthermore,
EHEC outbreaks continue to occur in large numbers in nursery schools (Table 2). To prevent such outbréaks, appropriate hygienic
practices, such as routine hand washing and hygiene management at children’s swimming pools, should be implemented (“Infection
Control Guidelines for Nurseries” revised in 2018). When a case of EHEC infection is detected within a household or care facility, the
relevant PHC should ensure that appropriate measures are strictly implemented to prevent further transmission.

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 Act on the Prevention of Infectious Diseases and Medical Care for Patients
with Infectious Diseases, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and
public health institutes (PHIs), the Department of Environmental Health and Food Safety, the Ministry of Health, Labour and Welfare, and
quarantine stations, have provided the above data.
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