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1. FEERBREREY - BARROASEDEITONT

Ck SEREREY  OTVA (2008 48 8 AL T LA E G ST

+ CORFMEMMEEE S NABRED L < RASNE LOMER (BbEky) 12K
EF A RRELRMTARE. FOEEREDSD BREECERREIZ D W T ORE:
BEMEES L < i R s -ENOSHARESFH O < 12 (12 1%). BEIRY
FOMTHRGZOFEREBEMTSNTRS, THE BWRAD Me b—k b BRIERE
REDEHTHD ) DU NVABNRESEHAEIABNTH 2. BEFHEORPEE
TkBE, MELEIEERRETOREHALLTHF (R BECREDHH D
BD 44, 0%) NEO Ry FICHETSNTND, TR 15 EEHFIE 4% &R EGE< 128
HLI, T, BHIZBLTE. KREICHF24 D UL RBY1 IV AOTRELRIZRF T2
BIATHERT S AER @ 553, COMIZFEEERELTETSNTVSbOR
it 2O IR OSBRI ERD & UL TRAOKRNMBRERSR, 1HOEFEPLOMOR
AEOLREREMTAR. TOENCHSY, R, FU—OBRBETFELREbH 5.

2. BRME EORBAIONT

+ WEREAENO, ARGELIIKRERBELRELGIEELME REE. BHEK
itk EAHERERE) I2onT: '

AU NARIET 5/ 0710V A1R. FRROEFITBT DIMETESRIEER
£, BRFF., EHREFHADVSFORERFFEEE L TAERREE2SDTVS (Evans et
al, 1998, Ministry of Health, Labour and Welfare, Japan. 1999-2001, Koopmans et al,
2002). / A N RAKITEOMC BRI NS Z ik DD TG LR TR

BABAL. BRABIERCTIEMHEISNTVNS, EERLHTNMTANADOERIZLDE

PTET 20N O WAOKETHY (Kapikian et al, 1996}, ZHAURM - 48EE
SRR IR EORERMEBEER S, YA NANENASHTREALINIENS,
PR ORMORE A SIBE LI STz, SEN S WRICE S 2B 51 B35
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BRADEEESNEL TS, THTMAT, TV AOBBHENRELIR D, b
DBESE - BEE (85C. | HOMEMNKIE), Kkl QH3 TRD) AEHEE - NITiCE5Y
A WADFEI AU L AFTREF— bR &N ARE LOMERELRT
HETCHREAERDES. '

t BIEEIINDSHRIROFR
O EZHEAD GHRICEDSVREOHDZAL)
7 O ) ABEYE RBRAETHESHRIZS < RICHEEEUTHERRET (W 3

7 H) THEKTHIEMHEINTND, Tk It Hik2RALTWTHRRLLBHN

LRREOMENSSKRONIRE, BEREOFIENREENRIATHS, B5S
EO A FHESBRASBICHEETAS L EA NS, Lo T, BEOEREDICL
Th, BEATREAONRZOUA VAR LU TRSNNSDEER D, —REETIN
ABREE LT, MR, BBEEAFETLTOIENLDBRRLEEEREETHY X
IMBNEELSND,

O ARBUBERBRELER, KR 8, SHRCBY 3. LoESDELEL

AR, /RO NAREOBESEFIEL <ML, KEEMREESR (AR Ik
B, 1991 fEiTi 161 #:THor=bOt. 2001, 2002, 2003 4£17HE 888. 1,290, I, 855
fr&/zoTW5S (National Institute of Infectious Diseases and Toberculosis and
Infectious Diseases Control Division, Ministry of Health, Labour and Wel fare, 2002a).
REORDEKINTE S ST 2001, 2002, 2003 fEicid4ERT 269, 268, 278 fhD ) o4
NANEEEEL ST BAMENRELTED, 7,335, 7 961, 10, 603 BAREGL 7= L&
AShB, DU, HERMESRIFHRENRE SN %D 8.3, 6. 1. 5. T LS, T,
A NVARERE EONERAREDS S, %M/ OTA NABRRTH oI ENHREX
nTw3, b h-b MR L SEAREDHFEOL S ITRESNSEN, TLE okt
B2 IRED & T AEFEELEIN,

BRI A & L TREEY— R T Y ARG TN B0 1998412 469, 354 B o /.
TRICHL T, RRBHIHCES LFE 41, 550 OMEMC L3 ATEREOREND Y,
ZORS 23 ANTL AARRPREER S, Tk, SHATEOERIRERER
5. U4 NABEDERED U%H/ DIANARLEbOEEEINE. BECPRRBE

. UETFERBICE DOV ADEFN S ORNRIITE 80% LHEXNTVS, 0

HBMRELRRERETDE, /DU L AOBRREGBRICED 5851, 2001 £T
#10.5% (52 61,831 A) i3,

7 054 IV ABRIE RSB OBRE T A L TERTREREOREERI L
Z ERRHEROBEL 5 0. FRERKHETIIVAERS OHE (2, 863) OFNEE
2 TWBH, 1,923 HoRiHAS D (RHRETOREIE 40%),
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KED 1995 £75 1996 FOBREEBAOREREY — 15 RickBE, /0T
A VAT & B EFRAERGE 680 4 (SERRAETO 43%) . BEK 22, 699 A&7z THD.
HERTINERTO L. BERTHHEREINTNS (Evans et al, 1998), 7AY
HTHE. 1997 55 1908 4 6 BOMIT (00 NS SN SEBE R FRA R 96%
(88/90) 7%/ T VABHT, T >4 Titihk TR RI ASE S N HIERD
E£RRED 30%A8) D'§4JPX ¥ kﬂb‘th%tﬁﬁ%éﬂ'cwé (Koopmans et al,

£ 2002),

BHEBEICIIFAENS . KITHHBE NS, BREKICE. %Eﬂ%éﬁﬁ‘*ﬁ AR
HEMRIESIC. |ERORMNA 11 HIZBED 4 BITR—X 51 AR5 (National
Institute of Infectious Diseases and Tuberculosis and Infectious Diseases Control
Division, Ministry of Health, Labour and Welfare, 2002a,b). BMfED & ZBFFD/
O NV ABRRGED. H5]. F6HH. MEANORERRFICET TSN,

EEOEFBREBRREDOY—RT I ARED &, AHREEBREVRBANDOKES
E2EDHDH, TN BN S M IBADOEARE I D W TITHERAREN D2 ZEITE
FELWI E &, ERMESHBEWHEMRSS-DIZ. ZOSBBICBITAEH#BBOZ
DEBELDZENKESEEL TSI EEISNTNS (Dedran et al, 1998). FHEDH
Hizkid, BHBFCHECHARRONSMN, BEESHERTOAOBERS (Vital

" statistics of Japan, Miristry of Health Labour and Welfare, Japan)ickd &, oA

VAR ENTIR. BB TREEILN. TRITRERETEAE L TBHEOT
BY., FNSIREESSEINTVARNOT. TOXRITH SN TN, :

O FRBENORBI L DEIRER
REMDBHERIZED - ik, TH. BROZOTHS, RREESERTF /Y
A VAREDMD T N AEBRI LU THTHDEET, TOMICHN. WIH. /XK
iR, BRI SRS TENS D, RELTORRMI I U5 8 BT, L
DEERTE 1~ 2 BRI 5, SR FEMUCYOVAERBOEREE (BRSO
BORRA. L h-t MESCE DY DVREFRLINE), SBREORERE
BELDRIEST 3.
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EREREL., ERRBUER B EORIERLICERT 3,

O BFER

NI TECHORER >0 FHEIGE N AMSERITE LA 12 HE TS
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BIER, Et#hb*ﬂfﬁ RASERRIERBIINEHATSS,

O ﬁ%&ﬁﬁ@ﬁﬁ&%&ﬁ&
B A S BE, REQKKIZE2HNEFOREDTHELEES S EECDJ:.-_Z:?#%L
B 5§ERZN,

O EE_L Lk ii ik LU e OERE :
) 04 VABRICH T 5 ERHDEOH B EANI R RARE lif;h RO DFHERER
L L TOBBHRENE—BRTH S,

O EM&ERORPZEORS _ |

) 094 VA BRREF O EEENEF OBRREREHNEEOY— A TV R « T
FMBIRTER VD, SHOLEAFOATZORSITROARY, XEORE T/
OV Ak BB ORDITR, 1995-1996 £ ORICEE X7z 680 oBFRES
215 3. 1%) FROF ORRBIEEED). 6074 (89.3%) BRA-ABREFASNT
VA5 (CDPH 1095-1996, UK. 7z, —O|EIBIF5AHENEDNAEEHEN 341 HO
6. 2% % ) OANADE B SOMNED TS, KETHE 1997 £51 5 1998 £ 6 HOMIIZ

ODC W DIRE OB o 7= NLY R4 O R 47% (24/6 D AEPH TH - 7= (Koopmans
et al, 2002).
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2000 EEQRPEKFHZE S &, EMIZAD 10 HAIZHL 34 A (G55 43,307 A) Faly:

CHIrREL. C0O55EEMENYE L 5%0NO 19. 6% (8, 080/41, 202) At oA

WAL DBET, 7 RYRED 35, 1% ICR<BEFREREL TS, FRTERSPR
Biz3A. BEXRMMOEMIISD. HIERSESE, BREIUAEIEONTS
— &0k § RATEREWE Lo TH5, 004 EORE T, BRERNS, BHO
HEMA L UTRADBER (43.4%, 11, MI A) ZHLTWS, FEERIIEL T, 5
BEELARITY. S—F YY), BE K—F4. REARSMEESNTHBM
HEAEETRN, BITEBELELS T, BERAeYIL. —KEOERTIFa7zmE
TORANb> & OAFREEED TSN 2003 £TR I/ 4RECHDL, —F.

ARREEICED )OIV ADRREL L SEEMNIL TV, EEENERDO
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WCHENRIL. RENERTSZZE05, ARMOEFIIREI ST, LER
ETHERAGRALGEINTND T EHEN,

200045 1 A ~20034F 10 Az, BAMHERETH S BB ERAT SRR g >y
—CEESNEEERETHELTO ) OV VARBEED S B, EERERENER
TNTV 287 HORIEA 154 £ (53, 6%), HELAORE 45 B S5 & BEMNE
&éhf:%a’)ii 69. 3%z 5 (IASR Vol. 24 No. 12 (No, 286), 2003).

O £HAHHORLMELIFE 5
EHORE S NEATHOBEIIIATBHINC LD &2 IEH, ST VA2

MOFERE U TET oM 4 E01H 5 i RELERIRRL, 1500 iR 2B L TW S,

TANABEEE FNBHOE. FXHOLTOMATEY, # B0 E>TVS,
ATEOBEANNSORAERB L, DAKDS PREO S N — T BETEORES
EERSTHAIERSNEREINTNS, ERFITI. KERVALS 2, HHLESD
ARERTECTHS (Vol. 20 No. 11 No. 237, 1999). LAL, ESHOBE & k8 L0
B 5. RENOMBRBEORTBITIT O R 5 A TRES SN TR AR
B COBRMERIIARERBRLTNS LR—EITEVWYAZERTELRN,

O Wt / MRILEFIOBBELHE |

RITOMEES BT LR S RAREAB L URHDE E A-ABRORFINEL
A EFRT THR LI DD TRE SN DO REH L TN BICET LD, 1
REAOHICLEHEEES ZLIBL Y, AELAYROMERSTBABREN 50
) B N ARMFIIRRERIIRD SRAS 2 ENB S RETHTS D, . &
RRERCREASBRE L > &7 —h 5 OWENE ZhTHRWED, #HREObOINE
HTHB RN, —F, APBHEH THIECETCORELRSATRO, —A¥
FIRLEERENENE XS KoL bO0, KBRS,

O SHREEEHN S OFEENT—F

- ki, RTEOREEEESRE,

¢ FHROBEEBHENA NI Pb L BEESR
O EFRBIUEFENEZZYE - ARE

ERREUTORIRED LT3R, ERARMRSE ¥ —ERITL 5 & 1995
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AS7 D OREESEIL 15, 895 M. He—HEHL 0B 370, 387 HEUEX SHEHD 10
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O EFRBBICL3MESMHE (disability adjusted life year: DALY) €ofi
EHR 5 OEEE<, BAOREMAE LTI, 7AUAKEIYINERS DEEER
BEEE I~ ERVICERTAEZ25nTWS (Koopmans et al , 2002),
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t URZTRVASMCHEES L. REEEABOENRRORKY

ARBOAFRERNOAEERETHESRTHRRAIN TS, FHER (NRA ?)IXF
NESL OB THRAET S T EHHRDS. ERBETIE. SEOHMCENPEYER
25 ORBEAAFOBARBITRS, ThEOHEAEEL THEL TWD & Lh0%
FIZ BB HFOEROEEEOMD ECOMBERICRBM B LNLN, T, £ROE
ML, BEERHOABEROATRDLNTED, UNACHL THEENBRESN
TWizW, BBRETEAIDBIRVAVE 2T a e LTHETFTWS, Yyia -7
P FEROBERIE. HFOEAD EERACHEGRICHD Z EXMSHTED, KOITHED
HAEDENA T a Y ELTHEAT3HE. IF0OREEREOWMEMONT A %%
B 5T EMBETHD,

+ BAESOMENFILLEITEELEASEREADL. LENSHERETOEKA

B (—KEZEE. NTEE 708 - #X. B - 5F BERE) ot
1. FHTOER: SEBROWKDOBELRE

2. HFORMENGE : AR OWKOBRAS, ¥R, B, HBED SNYET
BLEZSNTWS, RHEOBREBRIIEERERTHI EHEFINTNS, ThEEE
LT, Twia - 7Y MRORBRENT A NABEORRICAE M55, FiEN
ZRAANEO YA NARDT S C LR MM, 20 BEEE THELCRETERL,
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EORFEELAENEENTOND L L&, i, FHTANSNIKOMAL AN
COBRRTRESRIIMET 5 b L bEEAER LR,

4. B ERAYF—ULTBEUNG AR, BERICHTEERECRD BNRTR
FHEER, Oy b AEEEREOR—LONAEENBRETHS. By y—Ir
FicBL T, FREIEABREL., BITEEROBRER X IREHRICTIRER
BISHENS S, : |

5. AAEE (LAY, F—FULY, HHL). RERRBEVNEE  AELT
REITBIIDMOBODFRE., ARREEHS OREBENEELER L5,

t YZZKELTRENSh TS 2, ARTRARKOERE,. NI, HEZHRED

NBEYZIBEELTEDRIZILTYAZRREL., RRERERETH
1. E#EROEBAD ./ O N A X5EROED. BERICIFBIUTRRNHER
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2. KIBTFEEOHEHES. FEDEELHHCHI S MEBICSEBRINTHST
BEAEZ5NS, ' :

3. ﬁﬁﬁi@fiiﬁﬂf%ﬁ?ﬁﬁ#itﬂsﬁi HEDHHLLBFETDENT WA DO -
AREEEROREENHE D, BL2OAFD LB RERNOTI N ABE, FREECE
WTHEENDSD,

4. PERRICHTHESRN BN OEECEEARE S FELTW S TEENS 5,

-~ *'EEZ?CDU'XD?*:‘/'){)' FOZROBHEEHINEICOWTORTZEDEN : REDE

EENMTIC T 52580 B8, 8570V 550835 (VIFIREEAL
) PARAREE OIS A o

HEOCHFORESHIIARMGERITETE, KBEK BAARENIC - TERS
NTNB, —WOEEERBED /0T NAOBEOMMIIHL T, MEOEEERH
FEOHA RIA LRED HFOY > T 22 C RI-PR ki Tt & iz o R BT I
HERATREOHEEE> TOBM, H Ty OREE, RLESIUCHARED
TOEMEIREINTHARN, . /0T ZEFAOHRENR S BRRICRD,
EREHROWAREDT - TR b, BHERSESIENTEY—RI52Z ¥
ZFHBHMLENTVAEW. IFRFACESETOLEECID I VXBRIZHTSHD,
BOXOHEEREOH, BEREBOICTIRENORNNVETH D, TR TILH
ETHHEOWKE EOH S ERNTENOEIEID 2, EHENSS & ST EFHR,
RN E ECITEMSBRENEOTENDS 2RENITITIREITH D,

H ¥ OERICHT AERICETERER—BES. BRI LDTbh TR, S0
EHOHMEES S L, BEETOEIAREAROATBNERELABLIBET
fFo Tz, EEHBER. /O71LACETS WA %A 25—y b ETABL,
ERANOBR, FEMHEFD TS, |

4. ZOMOYRYTOT 74 NEE
+ BERERAICB T 2RFHOFHEBE OB
E$$T%$LTL‘5¢ :

} UEAS, L INTRROBEAORE CREH. BHAR) :

HERAFOEAIEL TRATOHROMERTHHH, REE CRENETETORE
EAEEMES "C%f:.iﬁﬁﬂ@iﬁtl:@#h\ ENEOERADY 7 bMERHEDE EDBIT,
—ERALFIERARNENB LS AR TETHS, 4. CORGHMABEED
N, EEOZIESTUANAOEESHEES S LEDNS,

+ ZTOFBEY AT ICET S RAOELE
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EEOTAIILLVBEINEEE 0/ 0T WA L BEARECBHANS, B
RIZEEHICAFIIRBREINIABEOLRL I Z4MOBRROBREBAALTWE LS
ASNBM, EOBEORBIZED. EOBRERRVERININIVTOHREIFRE
LTws. £HONFOERBRUVESAEZELEAEHR—BNRZDOTHD, il

NV AV OREIRELZ ALV THBCERINTWEW, —BREAMIELT, R

DY A7 REAITS U IEMIHELAE T, HROTHRREESLL. RETD
BT IO —ATHEMFHEL TWS O TRAVA EEL NS,

C 4 Codex WHEUARRIAY b « HAYVARRIT B Lk D, DEEEDITES

b, EXBEEE: . .

 EBOURAZDAE S ERESTIETERRICRT LD, BRRRSREFHE
BEREOWEEMS Z EMRMES. A4 ¥ ACH T ERIEBETY 2 &k,
EDYAZOEWERICHL T, BREREISECTRREROFREZEXD I &M
Hsks, BIE, BEREORKICAZZEROITRESITODD, B et 2k

BROWHFERAO, FESRREGE, BELAROZITERT B LK HHHLEE

N5 Elc kB, BB AT MIkEnEEZ oD, AR, MOBITERRD
6 U< HECHOWES X SIRMEEORTRICINS EH ETHAZ N, e Aics
WA THEILIEHREHORLEEE. FOoRMIILDRERBHEHEREHLETIZE
MTED, FEDOREICHEMIC 100 £FORBELERU T, SHORPHFBEROHM
TN K BEEEEERD D & (BPHFHAELEICH LASHOBBABELL T, &S
RIS 1 42 1400 FEOEHRERND T LHEADS (Abe et al, 2000,

5. DNAPTERAZMOBEREVAS Ty -~OHBIEE

t YR TOT 74 ETE, BMEMEN AT RARA Y METER P v —lOLE
LT BHROBAE TS IFN. BRTILE - REOREAGENTRRE L THY
THENMCHTEEME, HELTVB YR TEIAAY Mck> TROTWBERITH
LT, BRTHEETELREBIY. ThREROERICEDLD KRBRLABZHMIDN
Tokd: .

BHRBERIHDN S, HFOEAETTHRNREETOERY, FERIYSMIELT
VWEEREFEHOS BRI EEDTVS I LIIHLNTH S, 2hizk B VAT,
BT T TVAERERF—F LD, Uy da - 77 MIRICH S hOREE R
BT EI LR TESTRENFERINTHS. LA L. TOHROBERTINTSY,

izFbhTWABAPSERT CONMOEROERS, EERIEOLEERDH{LE

OLBRBRFNBETHD, HERENCHET20ITE. MEMFNIRAZT A
Y EREFARTH D, SBIT, BEOL S RNV CLETHREREDQOYATDORES
HERMICHEISRINTE ST, REEROMLIZE > TUM VASRERE I N5k
Kok bbb, —HROBLLHED., EEE. HEENHMSHLNWEEORED
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FERHTETNS, BEMEHYASTELAAY FORENS AT DRSS ORE,
B, A AR EEYOBMLRDBVNIET N A RI1 L TEHKR
HOIHOXE EARUAOERIZ LS/ DU A BEOEBIBEOHEL EAHTS
T, IRENHFTED, £ TARESIZBHBR UM NARENRE ITAHRIZD
WTHRERNICEENTES,

UL, BEBRIZELNED / A VAR, FALES TORBRR. BRHR,
EBRTOWR, BB TOZORNKOZIT 2EBSER28MTHA LR ITHED
KENIRETH 5.

t RIUAZ TRAAY MABETHH L EAMBINLLLT, RF—Tr—AH57
Ty P =AM SN OEESER R EHET HEE
7 0U4 VAL BHOERBBERBEC, KAREICHIT DBIHEH & FHEOAD
BABFOY AT AT HICEBEEN TSN ? .
LIBTET R AL "3 OB EDEOHEE,
1) hFo+a7amBERoES
2) EREE. BRAROES. HENOENONRENSOEEOEE S LU
3) WREASIZL BHEFHORS
4) HWEEIZTv>a - 7Y MIMERTIZLOHEME
5) FAMEBICBIT B YA NABENRE LTS T & DA

6. BECAFIRHIERE. FRLUTWAARBIUIR

+ ZOBRE - BARRKOEIEDEIINT S, BFEOREREMOVRAI7EAAX O

7L | _ '
Dirn, BEHNEHFBRROARICEDELETRAVHOO, BMREL VERES) X
T RARAY FOBRBIZHESZY A7 OBRMBENFL I TS (Buropean Commission,
2002),

¥ URZTEAAY FPEETTIIEOTD. UAITRIA L FEHZRETHEOM

 OEELEPHENHRPT— 5 OFE

BECAAR LNUL I BEUEROKACEL TR ARDY X7 EHHLES.
HEENESARLBAS Ty - 7U MMMEERCE 260 LELBNS,

¥ Codex 1ML, URI TR )l/l\@ﬁ'fﬁ'./x&ﬁiﬁk’é‘zv@}\.&_zjf*ﬁﬁ (P&
e, EEMER. EAMRERE) LHEE .
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' _ AR EDRINTR '
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(a8, mRE)

RS TR (R4
iy EXSRREEWRA-———RRFHEFER (lE, FH)
i %28 Greg Paoli. David Vose

“Opinion on veterinarymeasures relating to public health on Norwalk-like viruses”
adopted on 30-31 January 2002 by European Commission, Health & Consumer Protection
Directorate—General. ' '

t URITEVALFETS LTCHELRVESERORNDEFERR :

DB BT IR ) 01 LR REASISRSHRE VO TEEOE RN FR
MEL) OBED UL RAFEICIOWTORRNHRROTE

2) L7, BREOERNYAINARES AT L RT-POR ITEERIET, T<TO DA
ERET HHIT, FELYAILAERO DN 2 HED THRIT )

3) RSN (GRE. HB. BERAKE. 7520 hORES) OERBRNHE—-INT
B59, BENFEMY _

4) £AREOROFERMO FL—ANY I DY AFANFRE NyF. Ov hOE
WOBHLIN TR, UEBHORREHIT TS, BREEO EOBLH S OWH
MRENBNE)

5) EHREROBECKBERTANARPTRTHD. ZOVAIVACETDD-RA—T
AE & ASTFELRN

6) /YU IARETEAGEOERNDIZV INTURY « I N—TOFEOHED

- EHTEH). '

7)) EGAE, FEFE HEREO/nUSNACHTAHMRORERR
8) Y—RASZLIANED/ OV NABEREOTRE HTFOBREY—RAFAT
REREEBROPRFENTHRSTNILD. REBFH)

7. BEXR

Abe et al. (2000) The presumption of clinical symptoms due to causative organisms
(bacteria and SRSV) from reparation for the damage by food poisoning in Japan. 4%
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Dedman et al. {1998) Surveillance of small round structured virus (SRSV) infection in
England and Wales, 1990-5. Epidemiol Infect 121(1): 139-149.

_ European Commissien, Health & Consumer Protection Directorate-General. (2002)

Opinion on veterinary measures relating to public health on Norwalk-like viruses.
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RISK PROFILE FOR ENTEROHEMORRAGIC E. COLI INCLUDING THE
IDENTIFICATION OF THE COMMODITIES OF CONCERN, INCLUDING SPROUTS,
GROUND BEEF AND PORK

(Prepared by the United States, with the assistance of Australia, Austria, Canada, China, France,
Gennany, Japan, Netherlands and the European Union)

BACKGROUND .

At its 34th session, the Committee confirmed that enterohemorrhagic Escherichia coli remained as
a priority item of work for the Codex Committee on Food Hygiene (CCFH). The CCFH therefore
agreed to have the United States prepare a risk profile with the assistance of Austria, Australia,
Canada, China, France, Germany, Japan and the European Commission for enterohemorrhagic
Escherichia coli that would include identification of the commodities of concern, including sprouts,
ground beef and pork (ALINORM 03/13, para.86). i

ScorE

This Discussion Paper will provide an overview of (1) the completed risk profile which can be

found in its entirety in Appendix A, (2) existing international giudance documents and codes of

practice that are likely to mitigate the occurance of human. enterohemorrhagic Escherichia coli -
(EHEC) infection and (3) suggested risk management activities for consideration by CCFH. Note

that this discussion papér was crafted after the risk proﬁle in the appendix was prepared and

borrows text extenswely from the appendix.
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RISk PROFILE FOR RISK MANAGEMENT OF ENTEROHEMORRHAGIC ESCHERICHI4A COLI IN
VARIOUS COMMODITIES OF CONCERN

The findamental risk management issue of concern, as determined in this risk profile, is that of
managing the colonization of cattle herds by E. coli O157:H7 and, consequently, of managing the
manure that can ultimately contaminate food products. This singular but broad issue greatly
impacts the likelihood of human foodbome illness from EHEC. In the case of produce, good
agricultural practices (GAPs), good manufacturing practices (GMPs) and appropriate retail and
consumer behaviour in handling food can reduce the impact of EHEC on public health. Foods of
bovine origin, also commonly implicated in cases of human infection from EHEC, can become
contaminated with animal manure at slaughter or, in the case of dairy products, durmg milk
collection. The following is an overview of the information discussed in greater detail in the risk
profile (Appendlx D).

1. Pathogen-food commodity combination(s) of concern

1.1 ‘ Pathogen of cdncern

Enterohemorrhagic Escherichia coli (EHEC) were first identified as human pathogens in 1982,
when E. coli strains of a previously uncommon serotype, O157:H7, were implicated in two
outbreaks of hemorrhagic colitis (bloody diarrhea) in the United States (U.S.). Since then,
outbreaks of this new pathogen have become a serious public health problem throughout many
regions of the world (Schlundt 2001; Clarke et al. 2002). Also in the 1990s, EHEC strains of other
serogroups such as 026, 0103, and O111.were increasingly linked to human illness as illustrated by

surveillance data from Japan (Table 1) and as stated in a WHO report (WHO 1998) (along with

serotype O145); however, most clinical laboratories do not routinely screen for non-O157 EHEC,
because of the lack of a biochemical marker (Mead 1998) and consequently there is little
surveillance conducted for these EHEC infections. While E. coli O157:H7 are easily differentiated
biochemically from other enteric £. coli because they ferment sorbitol slowly, diagnostic methods
for identifying non-0157 EHEC are not widely available in most laboratories; consequently infections
caused by these pathogens are often not confirmed. Recently, new methods for the detection of 0103,
0111, 026 and 0145 serogroups have been developed; these advances may facilitate the collection of
‘more data regarding the prevalence and significance of these serotypes as it pertains to human
foodborne illness (Cudjoe 2001). Mead (1999) has estimated that the incidence of non-O157 EHEC
is between 20% and 50% that of E. coli O157:H7 infection. Because E. coli 0157: H7 is currently
the single most important EHEC serotype in relation to public health and because of the current
paucity of epidemiologic data for non-O157 EHEC, this risk profile will emphasize E. coli
0157 H7. .

1.1.1 Key attributes of the pathogen including thermal stablhgx, acid resistance and wvirulence

characteristics. _
A number of factors have a significant influence on the survival and growth of E. coli O157:H7 in
food, including temperature, pH, salt, and water activity (Meng and Doyle 1998). Studies on the
thermal sensitivity of E. coli O157:H7 in ground beef have revealed that the pathogen has no
unusual resistance to heat and that heating ground beef sufficiently to kill typical strains of
Salmonella spp. will also kill E. coli O157:H7. The optimal temperature for growth of E. coli

0157:H7 is approximately 37°C (98.6°F), and the organism will not grow at temperatures below -

8°C to 10°C (46°F to 50°F) or above 44°C to 45°C (Doyle and Schoeni 1984; Buchanan and Doyle
1997). E. coli O157:H7 survives freezing, with some decline in concentration (Ansay et al. 1999).
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E. coli O157:H7 has been reported to be more acid resistant than other E. coli. Acid resistance -
enhances the survival of E. coli O157:H7 in mildly acidic foods and may explain its ability to
survive passage through the stomach and cauise infection at low doses.

Table 1: Serotypes of human EHEC isolates from 1999-2000 in Japan*

Serotype | 1999 Cases (% of total) 2000 Cases (% of total)
0157 1394 (72.1) 1158 (69.9)
026 346 (17.9) - 377 (22.8)
0111 81 (42) 42 (2.5)
Al other 112 (5.8) 79 (4.8)

* http://idsc.nih po.jp/iasr/22/256/graph/t2563.gif
Please refer to appendix A for a discussion of virulence characteristics associated with EHEC.

1.2 Description _of the food or foed product and/or condition of its use with which foodbore
illness due to this pathogen has been associated.

In order to choose the most appropriate product to consider in this risk profile, the frequency with
which various products were implicated in causing E. coli 0157:H7 infection was considered. To
accomplish this, available studies of sporadic cases of E. coli O157:H7 infection and outbreak
investigation reports were evaluated. Food vehicles implicated most frequently are raw or
inadequately cooked foods of bovine origin, especially undercooked ground or minced beef and
unpasteurized milk; however, an increasing number of outbreaks are associated with the
consumption of raw or minimally processed fruits and vegetables.

Due to their relevance to human cases of E. coli 0157:H7 infection, ground beef and green leafy
vegetables contaminated by E coli O157:H7 from bovine faeces are the focus of this risk profile.
Commodities worthy of future consideration include raw milk products, unpasteurized cider and
sprouted seeds. : .

1.2.1 Foods of bovine origin .

Beef was cited as the source of 46% of the foodborne outbreaks with a known vehicle of
transmission in the U.S. between 1993-1999. Other products of bovine origin that have been
implicated in a number of outbreaks of E. coli O157:H7 infection include raw and improperly
pasteurised cow's milk as demonstrated by a.0104:H21 outbreak from contaminated milk (Feng et al.
2001). Effective pasteurisation eliminates pathogens from milk, including E. coli O157:H7.

1.2.2 Foods of non-bovine origin

Fruits and vegetables contaminated with E. coli O157:H7 have accounted for a growing number of
recognised outbreaks (Table 3). Examples of vegetables, fruits, and sprouts that have been implicated
in foodborne outbreaks of E. coli O157:H7 infection include fresh potatoes (Morgan 1988), lettuce
(Ackers et al. 1998, Mermin et al. 1997, Hilborn et al..1999), radish (Michino et al 1998), alfalfa
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sprouts (Breuer et al. 2001, MMWR 1997a) and cantaloupe (Del Rosario and Beuchat 1995). Asa
whole, leafy green vegetables were cited as the source of 26% of the foodborne outbreaks with a
known vehicle of transmission in the U.S. between 1998-99. Contamination of vegetables may
occur in several ways, however, the use of manure or water contaminated with fecal matier is one
possible route (Solomon et al. 2002; Wachtel et al. 2002; Solomon et al. 2002b). In a number of the
instances cited above, manure from nearby cattle lots was suspected to be the original source of E.

coli O157:H7 (Ackers et al. 1998; Hilborn et al 1999). Similarly, in an accidental release of
tertiary-treated sewage that had not been treated with chlorine, cabbage plants were found to have
E. coli strains (not containing stx1, stx2 or eae genes) associated with the plant roots when control
fields did not (Wachtel et al. 2002). Another means of contamination of these products is cross-
contamination in the retail, or consumer kitchen between contaminated meat products and produce.

Current data based on both outbreaks and sporadic infections indicate that consumption of ground
beef is still the single most important source of foodborne E. coli 0157:H7 illness; however, leafy
green vegetables are the second most significant cause of human foodborne illness cases of E. coli
0157:H7 as they are subject to contamination and they are eaten raw.

Table 2: Food Vehicles Implicated in Qutbreaks of E. coli 0157;H7, U.S8., 1998-1999

Vehicle 1998 1999 Total
Ground beef/hamburger 10 9- 19
Roast Beef 0 ) 2
Combined green leafy vegetables 4 7 9
Salad ‘ I 1 2
Coleslaw - 2 1 3
Lettuce 1 3 4
Milk . 2 0 2
Other (none greater than one total) 5 5 10
' Total 21 21 42

Sources: CDC 1999b; CDC 2001c.

2. Description of the public health problem
2.1 Characteristics of the disease

Following ingestion of E. coli 0157:H7, the human response ranges from asymptomatic infection to
death. The incubation period from the time of ingestion to the first symptoms ranges from one to
eight days. Typically the illness begins with abdominal cramps and nonbloody diarthea that can,
but does not necessarily, progress to bloody diarrhea within two to three days (Griffin 1995, Mead
1998). Usually 70% or more of symptomatic patients will develop bloody diarrhea; however, as
many as 95% have been observed in other studies (Ostroff 1989; Bell 1994). More severe
manifestations of E. coli O157:H7 mfectlon include hemorrhagic colitis (grossly bloody diarrhea),
hemolytic uremic syndrome (HUS)' and occasionally thrombotic thrombocytopenic purpura (TTP)

! a combination of renal failure, low platelet counts and hemolytic anemia
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2.1.1 Susceptible populations ' .

The incidence of E. coli O157:H7 infection varies by age group, with the highest incidence of
reported cases occurring in children. In addition to children, elderly are known to be susceptible to

* E. coli O157:H7 infection. While these populations are more susceptible to illness, peopIe of all

ages can suffer infection from E. coli 0157:H7.

2.1.2 Annual incidence rate in humans including regional or seasonal variations.in incidence or
severity - -

During 1994-2000, the number of reported cases of E. coli 0157:H7 in the U.S. increased more
than two-fold from 1,420 (0.8/100,000 people) in 1994 to 4410 (approximately 1.6/100,000 people)
in 2000 (CDC 1999, CDC 2001) (Figure 1). :

Figure 1.. Number of reported cases of E. coli O157:H7 infection, U.S. (1994-2000),* England and
Wales (1994-2000),” and Japan (1996-2000);° *provisional data are presented from 1999 and 2000 for
the US.
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Number of Cases of E. coli 0157
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Year

&) CDC, NNDSS; Cases include suspeet and confirmed human isolations.

. = b} PHLS Lahoratory of Enteric Pathogens; Cases include only isolates (obtained from stool samp]es) that are submitted to
PHLS from laboratories in England and Wales. They are confirmed, serotyped, phage typed and VT typed at PHLS.

¢) Ministry of Health and Welfare, National Epidemiological Surveillance of Infectious Diseases; Cases are restricted to those
with stool samples that have been cultare confirmed and include all 0157 serotypes. .

In Belgium 97% of HUS cases in 2000 were associated with E. coli O157:H7 infection (Pierard
1997) Siegler (1994) found that HUS causes chronic renal sequelae, usually mild, in 51% of
survivors (48% of all cases) however, Elliot (2001) has observed significantly lower renal failure
statistics in Australia.

Between 1997 and 1999 at FoodNet sites located within the U.S., the overall incidence of HUS
among children younger than 15 years of age was 0.7 per 100,000; this is similar to the frequency
observed in other nations such as Austria (0.65 per 100,000) and Australia (0.64 per 100,000)
(Elliot 2001). For children younger than 5, the incidence was 1.4 and 1.35 per 100,000 in the U.S.

Page 71



CX/FH 03/5-Add4 : ‘ page6

and Australia respectively (CDC 2000b). In a nationwide study of 83 patients with HUS inthe U.S.,
46 (55.4%) were younger than 5 years old and an additional 27 (32.5%) were 5 to 17 years old
(Banatvala et al. 2001). Similarly, analyses of HUS incidence in Belgium found the majority
(35/46) of HUS cases were in children (Pierard 1997).

The overall findings of this study demonstrated that the burden of illness from HUS is comparable
between Australia, North America and Europe. Similarly, examples cited above suggest the
strength of the association between HUS cases and E. coli infection is similar in various parts of the
world. The correlation may be less strong between 0157 infection and HUS in Australia since the
0157 incidence is very low, yet the incidence of HUS appears similar to that of other countries.
These facts imply that there may not be any variance in the severity of illness experienced upon
infection amoﬁg the countries reviewed. .

It is worth noting that the severity of illness has been shown to vary between sporadic cases and
those associated with outbreaks. Between 3 and 7% of sporadic cases of E. coli O157:H7 infection
will progress to HUS whereas, 20% or more of outbreak associated cases do (Mead 1998).

3. Food production, processing, distribution and consumption

3.1 Source of contamination

EHEC strains including E. coli 0157:H7, have been isolated from the faeces or gastrointestinal tract
of cattle, sheep, horses, pigs, turkeys, dogs, and a variety of wild animal species (Kudva 1996; Rice
and Rice and Hancock 1995; Hancock et al.1998b; Heuvelink 1999); Consequently, foods
associated either directly or indirectly -with animals (meat or dairy products) or animal waste
products (for instance as fertilizer) are frequently implicated as vehicles of transmission for human
illness. Epidemiological studies have found that cattle manure is the primary source of most human
_ E. coli 0157:H7 infections. In fact, E. coli O157:H7 has been described as “ubiquitous” in dairy
and beef cattle and is present at least occasionally on most farms or feedlots (Hancock et al. 1998a;
Hancock et al. 2001).

Many of the risk factors that are thought to influence E. coli O157:H7 prevalence and their levels in
cattle apply to whole herds rather than to individual cattle. Therefore, mitigation strategies for
reduction of E. coli O157:H7 in agricultural settings typically target herd-level risk factors for E.
coli 0157:H7 control. The type of herd does appear to have an affect on the prevalence of E. coli:
herds of feedlot cattle such as steers and heifers are more likely to have colonized animals than
breeding herds, which are comprised of cows and bulls. Additionally, when a feedlot herd is
positive it is likely to have significantly more colonized animals than breeding cattle herds (USDA,
2001). Limited evidence suggests that dairy and cow-calf herds are similar to each other with
respect to E. coli O157:H7 prevalence (Lagreid et al. 1999; Sargeant et al. 2000). An increased
seasonal incidence of E. coli O157:H7 infections in cattle and human populations has been
demonstrated in the warm months (Hancock et al. 1997a, 1997b; Griffin 1998; Van Donkersgoed et
al. 1997, Heuvelink 1998). The roles that water, including treated or untreated sewage used to
irrigate animal feed, and feed itself play in colonizing herds may prove to be critical to on farm
management strategies and should be considered (Anderson et al. 2001, Hancock et al. 2001,
LeJeune et al. 2001).
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3.2.1 Characteristics of the commodities

3.2.1 Leafy Green Vegetables

Leafy green vegetables grown low to the ground are a recognized.cause of E. coli O157:H7
outbreaks. Contamination of vegetables may occur in several ways, however, the use of manure or
water contaminated with fecal matter is one possible route (Solomon et al. 2002; Wachtel et al.
2002; Solomon et al. 2002b). When contaminated, the fact that this produce is minimally processed
and consumed raw increases the likelihood of E. coli O157:H7 infection. The source of E. coli
0157:H7 contaminated manure can be, and frequently is, of bovine origin. Mitigation strategies
that control . coli O157:H7 on farm will likely lower the level of contamination of produce.

322 Beef

Meat becomes contaminated with E. coli O157:H7 when beef carcasses come into contact with
faeces and/or contaminated hides during the slaughter process (Elder et al. 2000). A determination
of the quantitative association between the incoming status of cattle and the outgoing status of
harvested meat is critical in an exposure assessment. This quantitative correlation between pre-
harvest and post-harvest contamination is best predicted using fecal E. coli O157:H7 prevalence
data (Elder et al. 2000).

3.3 'Retail and Consumer Behaviour

The food preparation industry as well as consumer choices and behaviours have a large influence on
the probability of contracting an E. coli O157:H7 infection. Specifically, inadequately cooked beef
(in particular ground or minced products) is correlated to infection as previously discussed. Cooking
these products to an internal temperature of >68 °C has been shown to be an adequate precaution;

however, consumers continue to choose undercooked beef products.” Similarly, awareness of and

+ precautions against cross-contamination between raw meat products and either cooked foods or raw

vegetables would limit the likelihood of infection.” Consumer behavior that can limit illness from
vegetables contaminated at the farm is likely limited to thoroughly cleaning produce, in particular

- commodities to be consumed raw. In the case of sprouted seeds and some fruits and vegetables-

(Solomon et al. 2002), which have been shown to integrate the bacteria, washing may not be a
sufficient intervention.

3.4 _Interventions -

A Canadian risk assessment was published that predicted the reductlon in illnesses expected from various
mitigation scenarios for ground beef (Table 4) (Cassin et al. 1998). These mitigations included achievement
of maximum temperature control during storage, preslaughter screening of cattle faeces and cooking at
appropriate temperatures. Based on the Cassin approach, an Australian risk assessment also modeled
risk mitigation scenarios including hot water decontamination of carcasses, irradiation of frozen
boxed beef, preslaughter reduction in faecal concentrations, retail temperature control and consumer
education about good cooking practlces (Lammerdmg et al. 1999; P Vanderlinde, personal
communication).

Due to the impact on-farm cattle colonization can have on other commodities such as leafy green
vegetables, interventions that control E. coli O157:H7 in ]1ve animals are also of great interest.

% http://www.fsis.usda. gov/oa/news/1998/colorpr htm
* http:/fwww.fsis.usda. gov/oa/pubs/keep apart.htm
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These include the impact of employing probiotic (Zhao et al. 1998) bacterial flora in cattle, the
impact of various feeding regimens (Cray et al. 1998), the result of different compostmg protocols
(Lung et al. 2001) and the impact of various irrigation methods.

EXisTING CODEX DOCUMENTS RELEVANT TQO THE CONTROL OF ENTEROHEMORRHAGIC
ESCHERICHIA COLI IN VARIOUS COMMODITIES OF CONCERN

- The Risk Management strategies for reducing human iliness from enterohemorrhagic Escherichia
coli associated with the consumption of leafy green vegetables and beef are described individually
below.

1. Leafy Green Vegetables

Contamination of commodities derived from fresh produce (e.g., sprouted seeds and prepared
lettuce) is usually a consequence of (1) irrigation practices, (2) inadequate cleaning (3) cleaning
with contaminated water, (4) non-hygienic farm workers or (5) cross. contamination from other
produéts. We suggest existing international guidance directed toward the production of these
products (Draft Code of Hygienic Practice for Fresh Fruits and Vegetables, ALINORM 03/30,
Appendix II), is sufficient for addressing the majority of the problems cited above when
appropriately implemented. However, this document does not effectively address methods
specifically - targeting the reduction of human illness from EHEC associated with cross
contamination incliding from agricultural environments. Additionally, educational efforts may be
most effective for reducing human illness from EHEC associated with cross contamination during
food preparation.

2. Beef

Contamination of ground beef is usually a consequence of faecal contamination that occurs at or is
not adequately removed during slaughter. Current international guidance directed toward the
production of hygienic meat includes the Proposed General Principles of Meat Hyglene (under
" development) and Proposed Draft Code of Hygienic Practice for Fresh Meat® (under development).
These documents include useful approaches for minimizing contamination of beef such as
implementation of HACCP and good plant sanitation. Additionally, they provide some guidance on
the importance of

e Feedstuffs in minimizing cattle colonization and potential impact of sub-therapeutic
antibiotic use. (Footnote 2, Paragraphs 24, 25 and 27)

e Maintenance of animal hyglene throughout transport. (Footnote 2, Paragraphs 17, 30
and 40) _

e Development of rigorous record keeping systems both on-farm and in-plant to

facilitate animal identification and traceback. (Footnote 2, Paragraphs 16, 38 and 46)

* Ensuring only clean and healthy animals are presented for slaughter through ante-
-mortem inspections and other means determined useful to the establishment.
(Footnote 2, Paragraphs 34, 38 and 40)

Based on the review of existing Codex risk management guidance information pertinent to the
control of EHEC in foods, it appears appropriate for the Committee to consider developing a

* Alinorm 03/16: Appendix Il
* Alinorm 03/16: Appendix I
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separate guidance document on methods for minimizing EHEC infection associatéd with the
consumption of foods contaminated with E. coli O157:H7 from bovine faecal material. This can
best be accomplished after the Committee is further informed by a complete risk assessment. We
therefore recommend that a risk assessment be conducted to consider EHEC illnesses associated
with the consumption of ground beef and leafy green vegetables.

RiSK ASSESSMENT NEEDS AND QUESTIONS FOR THE RISK ASSESSORS

We propose the development of a farm-to-table risk assessment for ground beef and leafy green
vegetables. Development of an on-farm module that could be used in combination with other
modules for risk assessments of E. coli O157:H7 infection associated with either ground beef or

leafy green vegetables should be considered.

1. On-farm mitigation strategies that should be investigated by risk assessors for their -
possible impact on human fliness include:
+ The effect of probiotics [http:/www.amif org/ProbioticsReport042302.pdf]

¢ The effect of antimicrobials including bacteriophage
¢ The effect of specific feeding regimens (Cray et al. 1998)
¢ The effect of specific cbmposting regimens (Lung et al. 2001)

e Theeffect of distance and water management practices on coutammatlon of
downstream and downwind crops by bovine faeces.

e Strategies investigated in' Jordan,et al. 1999 A simulation model for studying the role
of pre-slaughter effects on the exposure of beef carcasses to human microbial hazards.
Prev. Vet. Med., 41: 37-54 and Jordan et al. 1999. Pre-slaughter control of Escherichia
coli 0157 in beef cattle: a simulation study. Prey. Vet. Med., 41: 55-74.

2. Other mitigations (discussed in further detail in the appended risk profile) that should be

evaluated in the risk assessment include:

¢ Temperature control for preventing the growth in foods of pathogenic micro- .
organisms, specifically E. coli 0157:H7, while in transit and during storage.

e Measures to minimize fecal shedding of E. coli O157:H7 in ammals presented for
slaughter.

e Measures to minimize contamination of carcasses at slaughter
e Measures to minimize consumer exposure to contaminated products
s Retail Codes / Consumer educatlon

¢ Measures to minimize contamination of food products in international trade.

AVAILABLE INFORMATION
A number of countries have evalvated the risk associated with foodborne E. coli O157. These

“assessments are listed in Table 3. Specifically, Canada has analyzed the risk associated with E. coli

0157:H7 infection from consuming ground beef hamburgers (Cassin 1998), sprouts (personal
communication with Health Canada, January 2002) and juices (personal communication with
Health Canada, January 2002) since each of these commodities have contributed to outbreaks or
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sporadic incidents of illness in that nation. An academic group in Canada has also assessed risk
- factors associated with on-farm E. coli O157 prevalence in cattle (Jordan 1999a, 1999b). The
Netherlands chose to investigate steak tartare as the vehicle of transmission in their risk assessment
because: (1) a steak tartare is thicker than a hamburger, therefore the risk of insufficient heating of
the center is larger, (2) people tend to accept a partially raw tartare but do not accept a partially raw
“hamburger, (3) tartare is sometimes consumed raw (e.g., a tartare roll in snack bars). Steak tartare
was chosen after also considering consumption levels. The U.S. has developed a farm-to-table risk
assessment for E. coli O157:H7 in ground beef in addition to a comparative risk assessment for E.
coli O157:H7 in tenderized and non-tenderized steaks. Due to the smaller contribution 0157
serotypes make to human illness in Australia, that country has developed one risk assessment for
0157:STEC and another for all STEC in ground beef production and in fermented meat.
FAO/WHO may find many of these risk assessments useful in the development of a risk assessment for
Codex. Further evaluation of each is necessary.

Table 3: Risk assessments for E. coli O157:H7

Nation Topic Reference

Australia Ground Beef' Lammerding 1999

Australia STEC in Ground Beef* Lammerding 1999

Canada Ground Beef Hamburgers B Cassin 1998

Canada Seeds/Beans and Sprouted Seeds/Beans™ Personal Communication with Health Canada

Canada Unpasteurized Fruit Juice/Cider* Personal Communication with Health Canada

Canada Pre-harvest Husbandry Practices Jordan 1999ab

Iretand Beef/Beef Products www.science.nlst.ac.ul/food/E coli Risk
Assess..hitm ‘

Netherlands | Raw Fermented Products www.research teagasc.ie/vteceurope/S+Gprog

' /hoornstrasg html

Netherlands | Steak Tartare RIVM report 257851003/2001

U.s. Ground Beef® www. fsis.usda.gov/OPPDE/rdad/FRPubs/00-
023NReport.pdf -

Us. Tenderized vs. Non-tenderized Beef Steaks Personal Communication with USDA

'ANZFA Food Standard Code 1.6.1 sets Microbiclogical limits for total generic E. ¢oli in a varety of foods.-

http:/fwww.anzfa. gov.an/foodstandardscodecontents/standardl 6/index.cfin.  Additionally, dairy products must be produced from
pasteurized milk.

gubsequent policy and management documents include “Consultation/Policy Document: A Dialogue on Developing a Risk
Management Strategy for Sprouted Sceds and Beans™.

3Sul:)seqx;ent policy and management documents include “Code of Practice for the Hygienic Production of Sprouted Seeds™

“*Subsequent policy and management documents include “Code of Practice for the Production and Distribution of Unpasteurized
Appte and Other Fruit Juice/Cider in Canada™

The U.S.has a microbiological criteria equivalent to 2 zero-tolerance for E. coli O157:H7 in raw ground beef

DATA GAPS

Several data gaps have been identified based on currently available risk assessments for E. coli .

0157:H7, including:
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o Information describing the human health impact of E. coli 0157 in less developed nations.

o Commodities likely to be associzited with E. coli 0157 foodborne illness in less developed
nations.

. Data regarding the exposure dose of E. coli O157:H7 likely to cause illness in susceptible
populations.

. Frequency and severity of illness among children ages 0 to l5 from E. coli O157:H7 that
become ill from consuming ground beef d in raw produce.

e Industry and consumer practices for various methods of cooking ground beef (e.g., grill vs.
fry). -

e Survival of E. coli O157:H7 on produce as a result of contamination by water or organic
fertilizer.

e Information describing the critical contamination levels of meat products that may lead to
cross contamination of uncooked produce.

¢ Information on the percentage of fiesh leafy vegetables contaminated by bovine faeces
containing E. coli O157:H7 as opposed to feral animal faeces, or human faeces

¢ Quantify the heat resistance (e.g., D and z values) of the individual strains of E. coli
0157:H7 used in the Sporing (1999) study. Individual strains should be identified and
characterized.

e Information on the maximum density of E. coli 0157:H7 organisms in ground beef servings
as a result of matrix effects, competitive microflora in ground beef, and environmental
conditions {e.g., pH, water activity). -

¢ Predictive microbiological data on the increase and decrease in the number of E. coli

0157:H7 organisms in ground beef under various storage and preparation COIldlthIlS along

with frequencies of occurrence of these storage and preparation conditions.

Data on cross-contamination of E. coli O157:H7 between carcasses during carcass splitting.

Time-temperature data (quantitative) for chillers in slaughter establishments.

Marketing data on the proportion of beef ground at slaughter versus at retail,

Data on retail and consumer storage, cooking, and consumption (frequency and serving size)

patterns by type of ground beef meal (e.g., grilled hamburger in .Tuly and baked meat loaf in

October).

o Descriptive epidemiologic information about sporadic cases of E. coli O157:H7 iliness,
including the month of disease onset, age, sex, hospitalizations, summary of clinical
manifestations including severe disease manifestations, and food vehicles involved (if -
known).

* Additional case-control studies of sporadic E. coli O157:H7 cases to calculate etiologic
fraction attributable to ground beef. .

RECOMMENDATIONS

1. Commission a farm-to-table risk assessment for ground beef and leafy green vegetables with
‘an on-farm module that could be used to clearly answer questions related to the impact various

manure control strategies would have on cases of human illness from E. coli 0157:H7 associated
with the consumption of either ground beef or leafy green vegetables.

Page 77



CX/FH 03/5-Add.4 ' : page 12

2. After evaluating the outputs from the above risk assessment, the Committee reevaluate
existing Codex food codes and guidance documents to consider whether any existing food codes or
guidance documents should be amended or if annexes should be developed for them specific to the
control of E. coli 0157:H7. This would require a through review of these documents and of the risk
assessment. These documents may include: )

s The Draft Code of Hygienic Practice for Fresh Fruits and Vegetables, ALINORM 03/13,
Appendix II; _

e The Proposed General Principles of Meat Hygiene® (under development), and;

o The Proposed Draft Code of Hygienic Practice for Fresh Meat’ (under development).

3. Consider, after evaluating the outputs of the above risk assessment and the findings resulting
from recommendation 2, the need to develop a separate guidance document on measures for
minimizing EHEC infection associated with the consumption of foods contaminated with E. coli
0157:H7 from bovine faecal material.

4. Encourage research- efforts be undertaken to address the data gdps listed previously in the
paper in order to develop more informed and appropriate risk management guidance. -

¢ ALINORM 03/16: Appendix I
7 ALINORM 03/16: Appendix III
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