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(1) FHFEFHOKERHNDOBE

i EFEEBHNIURYEHHEDESH
[Z A b] e ERKEER 2 Y R 7 5
(Semi-quantitative seafood safety risk assessment)
[2%#] : Sumner J, Ross T
[H#] : International Journal of Food Microbiology, 77 (2002), 55— 59

i FEMUXVEEMOER
(i) EEMY A7 FHEOEFD
[Z A b]  BIILAOCHHBORICEBIT LT LVERTRED Y A
7wl
(Risk Assessments of Sa/monella in Eggs and Broiler Chickens)

[ EhkgE] . FAO/WHO
[Hi#] : Microbiological Risk Assessment Series 2. 2002

(i) EEMY A7 FHHOEF@
[ A b))V, ZH—=VORETHESNIIBRORBEICL L H
B a XY H—EGE K OV VB R T REGUED U A 7 il

(Risk Assessment of campylobacteriosis and Salmonellosis
Linked to Chicken Meals Prepared in Households in Dakar,
Senegal)

[Z%# ] : Pouillot R, Garin B, Ravaonindrina N, Diop K, Mahery
Ratsitorahina M, Ramanantsoa D, Rocourt J

[ i8] : Risk Analysis, Vol. 32, No. 10, 2012

(i) EEMHY 27 MmO EFIG)
[# 14 bV]) : ZAEH® Bloody clam FTOBKE T Y A0 U 27 FAlD 7= 8
DEBHETY 7

(Quantitative modeling for risk assessment of Vibrio

parahaemolyticus in bloody clams in southern Thailand)

94




O 0 N O G =~ W N =

W W W W W W W NN DN NN DN NN NN DY = = === = = =
(o N R’ N\l e RN eI R e S S LI \C B = No e o\ e ) N &) I -GV S =)

2022582608 FE86EIMEM - VM ILAEMFAESEHN
EH 3

[Z%] : Yamamoto A, Iwahori J, Vuddhakul V, Charernjiratragul W, Vose

D. Osaka K, Shigematsu M, Toyofuku H, Yamamoto S, Mitsuaki
Nishibuchi M, Kasuga F
[HH] : International Journal of Food Microbiology 124 (2008) 70-78

(iv) E&EHY 27 IO 46]@

[#A4 b]) —RAFEEBBICBT2RABTHTOI oy Z—Dar b
— VBT 2 EHROEFT LN Bz —
(Update and review of control for Campylobacter in broiler at

primary production)
[ShE A ) - BN B 22 2 pER] (EFSA)
[Higf] . EFSA Journal. 2020. 18(4): 6090

(v) &R A7 5kl (Eimi) U A 7 GHiliEp]) &

[Z A bV BADT a2 =50 B DRI R T T A
D7 —RF ==V DRREAT—IITB T ENAEBOEED
i

(State of Knowledge Relating to the Contamination of Broilers

with Ca(pylobacter and Assessment of the Impact of

Interventions at Different Stages of the Food Chain in

France )
[FEhitgRd] : 7 7 V AR MERETEGE AL 2T (ANSES: Agence nationale

de s écurité sanitaire de 'alimentation, de 'environnement et

du travail) .

[H#] : Collective Expert Appraisal Report; Anses: Fougéres, France,

2018:1-81

(vi) EERY R 7 Gl FFI6

[#A4 Fv]: BEMETONAZTHMET 272D ORHBEO I L Ea /Ny X —
DEBIED Y AV FHlET /v

(A quantitative microbial risk assessment model of

Campylobacter in broiler chickens: Evaluating processing

interventions.)
[335] : Dogan OB, Clarke J, Mattos F, Wang B (University of Nebraska-
Lincoln, U.S.A.)
[H#1] : Food Control 2019; 100: 97-110
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(vi) EEMY R 7 FlEHD

[ A4 bA]  AOFEBAOTIFRNNIZI T L GG BEE LI N v a
INJ B —JEYE A — A N TZ U TITEBITHIAD T U AT
A BT D7D EERY A7 3O H

(Human campylobacteriosis related to cross-contamination

during handling of raw chicken meat: Application of

quantitative risk assessment to guide intervention scenarios

analysis in the Australian context)
[Z] : Habib I, Coles J, Fallows M, Goodchild S
[ ] : International Journal of Food Microbiology 2020; 332(2):108775

i VRAOBTEOH L VHHERZAVEEN ) X J FHDEH

[ A4 b BREEFTES AW - VA NVAGEHEE AB8HARN (FA)
(23T 2 R i R AR B M M VB R T B,

[FhEtBd ] - MBI R 2 eE B

[/AZER] - 2011 4 8 A

v BREEFRENE SFHMZELT S EEH Y X S FEH]

[ A4 b]: B ZETER  BATOI  EaNgF— Vv a=/a]
[EhatkBd] - NN EM T ETE S
[AZREF] : 2009 £ 6 A

(2) FHEEHMD—F
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(1) KRGIOWME
i FEFEEBHNIURYEHHEDESH
[Z A b] : EEEAKERMZEY A7 5
(Semi-quantitative seafood safety risk assessment)
[2%#] : Sumner J, Ross T
[Hi#4] : International Journal of Food Microbiology, 77 (2002), 55— 59

(#iZ])

A=A LTIV TOMEF—2IZ LD, FEai) A 7Moo —# L LT, 10
DOUFFEN (3 —7—F) B A2 T — R/ OBEFIZOVWT,  “Risk
Ranger” &\ 95 UV R V3l — &AL, VA7 Z7 %7 (LUF TRR) &7
5o) BMERR LTz, 2OV —LidEdHEY—F (A7 Ly Kv—h) Y7 o=
THEATHY, VAIHEOEREZRIET D, VAT 0006 100 DEETE
SN, 01XV ARV EERL, 100 1T TR TORFICBFHEO N — %
Gl L HRBERT L, 20T UoF U IESWTC, A=A T U T DY —T—FR
X350V A7 7TV —IZHhEIhT,

T 78 32 RO Y — R OMARITIE, KEBFE FExtY 27 =24),
HasOaORY U X ZHE (RR=25), HZEIEIiomEflfa (RR=28) OR
YU XAH, FEMFOFER (RR=31), {EHRINTWRWERO B (RR
=31)., WA SN-FHEHE = EOMNME (—RA—A 7V 7OER) (RR
=31), BIOEFHINTAKIEONAL A x> (RR=31) BEEhiz, kid
DONTHONY— R OMEEDL, A=A TV TIZBWTEFFEOFHNIX
RLEK S AL TR,

TR T 32~48 O Y — R OMERTIZIE., SN ok
Y A (Vibrio parahaemolyticus) (RR=37). i Sz v ® = L J H (Vibrio
cholerae) (RR=37), Bl —7— KoY 257U 7 (RR=39), Aa7n

F o183 (RR=40), 515 ® Vibrio vulnificus (RR =41), —#&xH2 4 —A
FZUTDONIBITLY AT 7/ (RR = 45), BZMEMN (GEE ., a5
(RR=45) LIFFIIEEZMEDOmEWWER_(HIV BB F | BAEE) (RR=47)
\Z31F % Listeria monocytogenes, JEMEDEVVIHELE DR HFHHEF = B H
DOIENHE (RR=48) N Eniz, 2O T3V —DIFEAETXTONY—

183 A7 v hx T (scombrotoxin) [, H/ E} (scombroid) OFAEMETHZ LI
L VAT HEPFEIL. Scombroid fish poisoning L FEFIL, B XX I V& EHRKY)
BHoBHeE LTINS ZEbH D, S EBMWOKEABEGNZEICET LI A7 7o
ZrANT—h (RS (EEWE) 2021412 H 5 0 HHHR)
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R/ OFMAEEIX, A=A ST UV 7 TORPHBEOFRENRE SN T,

TURUTN A8 A DY — R OMERITIE, BEZZ T3 Wik
(o TR Y 7)) TOWREID TOLHT T (RR = 60). 754 S i=/KkiE
HROBEEDO T A LA (RR = 67), filfHl SAL TV WKIBIZE T 26 s tad

Z (RR=72) WEFEN, ZOAT7T Y —TIFHBEIZEENDI VA NVALEY

FHRERAANT Y TORKOBFEHIRTEILEL TWDH AT IHhERE BEXR
72 (>100 D) BRBORBRAENRE STV,

(#&%)

Risk Ranger (Excel # HH\Wc A7 Ly R —MET V) AW EERRY
A7 RHBORERITLL T ORD L FB Y 7288, FXHY 27 D7 6 3%t ) 2 7 Tl
105D Y 27 DEWE RS, 1 3 (Table2) [T T X 912, ~P— F/ALE
i) & PG4 (Selected population) % U A7 Z)& U T > 7 415 (Risk
ranking) L7z (0=U A7 7 L. 100=4E1),

&13. YRS XY

Table 2
Risk rankings of hazard/product pairings of significance for the Australian seafood industry

Hazard/product pairing Selected population Risk ranking
Ciguatera in reef fish General Australian population 45
Ciguatera in reef fish Recreational fishers, Queensland 60
Scombrotoxicosis General Australian population 40
Algal biotoxin in shellfish-controlled waters General Australian population 31
Algal biotoxin—during an algal bloom Recreational gatherers 72
Mercury in predaceous fish General Australian population 24
Viruses in oysters—contaminated waters General Australian population 67
Viruses in oysters—uncontaminated waters General Australian population 31
V. parahaemolyticus in cooked prawns General Australian population 37
V. cholerae in cooked prawns General Australian population 37
V. vulnificus in oysters General Australian population 41
L. monocytogenes in cold-smoked seafoods General Australian population 39
L. monocytogenes in cold-smoked seafoods Susceptible (aged, pregnant, etc.) 45
L. monocytogenes in cold-smoked seafoods Extremely susceptible (AIDS, cancer) 47
C. botulinum in canned fish General Australian population 25
C. botulinum in vacuum packed smoked fish General Australian population 28
Parasites in sushi/sashimi General Australian population 31
Enteric bacteria in imported cooked shrimp General Australian population 31
Enteric bacteria in imported cooked shrimp Susceptible (aged, pregnant, etc.) 48

(Sumner J, Ross T (2002) 755 f,)

€t
ZDYRATEERHTOFET LY I, BBENRY AT ZHET H &
NA[REL 720 . U R EBE BNV — R OMAE OISO T, K
IV R 7 G 2 AT 5 REBENEALZ DT H N TE D, £72, XA LY
—|Z “what if” >V FICHIETE, VAZEHRF L OBEEEICE > THET
boHEEZLND,
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i EFEMY R EHEDEHI
(i) EEMY AT FHEOEFHDO
[ A4 bA]  BIEOCHARBRT A 7 )RICBT L2V LVERXTEHO U A
i
(Risk Assessments of Sa/monella in Eggs and Broiler Chickens)
[ EhtitBI] - FAO/WHO

[ B8] : Microbiological Risk Assessment Series 2. 2002

(#iZ)

FAO/WHO %, IHEE & A RE MBS BSOM G206 BINR OCWABIZ I T

L2V NERTRED Y A7 FHINRLHMAFZOMEL RO NI LD, 5

IR CAHBORIZBT 2P VERTRBEO Y AV G 21T > 7, AREFHIE,
- BB XOCRASROBRIZBIT A LVERXTBEO U X 7 FMIZ BT % BILE
(2000 4F241F) AFrREAR IEWRICEIT 2 CEAERT 52 &, MBEIZTES
WZKHLT D7 DICBEATTELT —FDEIRARREL, EOLHI R %
bR IER LRV EHEICTSZ &

« YRV EHMEORFAA & BT VB EAERST D Z &,

-V 27l AE L, FRINE L ORHABOBAOY LT R 7 EE B 5 RS
IZXHLT B2 DV DD Y 27 ER (M A) HEOEEZ T 52 &

FHME L, VA EBEREOERREO T L2 EREEMT I DL L

T Y — RORE, A~ — FOFrPEREN, (X < FEEHl ML Y 27 DOHE LS |

J A7 FHID 4 DD BRE A& Bl 24T o 7,

ZOTBIIECAABICB T2V LERTDOY A7 3HMEE] Tk, X—4KR7T
Y owT AR, BAORFTHRE (ENORTHEFHICBW CERER
DHEECEXF BT — %) DT —FEHWT, LLTFDOK 19 1IR3 &l
FROMERL S AL72,

723, FAO/WHO Tid., DX 9 ¥/ T %O MR FEED 8K
BIfRIC DWW TR, M2 BIESFE LRV E WS AL Z T AN RE
EEHH LTV,

T T, JiD Y 27 5HHIZE > TR T 5,

T. N\Y— FOHMEE

AAROERFEHNET —ZICHKSE, HERKISHBROER ER SN, LB
(Upper bounder). FFR ( lower bounder), 2.5/X—t %A/, 95 /X—+F
VHEA I RO ESA REINTWS, HFHE (Expected value) DO_X—Z KT
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VUETID e, BAEIZ0.1324,
51.45 ThH o1,

Probability of lliness

0.0 T r T T T T T T ’
0 1 2 3 4 5 6 7 8 9 10
Log Dose

19, YIILERTDHAERIGHER
XX 19 O &G AR ORI IR (Log Dose) . I BIEMER 2R LT 5, i
1L E2S _EBR. 95 persentile. expected value, 2.5 persentile, X N FIRDIAIZR L TH 5,
@ EPHREE RIS T —F TUE~PRECERETET VIS Y TTE->TH
2o

(Microbiological Risk Assessment Series 2. (2002) 7>55[H,)

4. ([FLEFHE
I @A CARE GRINRY) 2rbitdE (GP by —, ME, fi%. 8BS,
/INGERE) S DICEHEGREHE L EIIN LIS ToM L% OFEHEZE T VL L, &

B TORTF TR LT —F&2A 7y LT
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&3
EE FEE— $ARE+
[ EE+ B -
FelT +
Eid— 4

FLONEES CGPEL O, ma © R TeR
SRETEARE ME. L EFh. &
GERATAT £ SRESEE. B
SERIENR = i SEEEE
EEH . g AT cEEEE
. B ﬁﬁlﬁﬂ-;’-ﬁi HEE
I

1 E
F =R

FREMNLE
GEEHE
20. &£ (BINEH). @ (P2 2—. BE. himg. ERIE. MEE) &
VFIRE - HEFTORBEZNITISZ TOMIRDAE - HEEZTORBETIL
(Microbiological Risk Assessment Series 2. (2002) 75 51H, 1ERK, )

. URYDHE

AW — RRREREMN & 13 < BRI 2 flA G, VR OHEEIT - IR, 5
BEDIGYLRN 5 % T INDORE R O] L IR E D > F U A3 redued GREER < |
FEHMOENY T U A) THRHIELS 0.00002% M A2 1 T HElH- 0 BE
2 44) T IRFETG Ye 3203 50% T IFOLRE H ORER] L IR D 2 F U 423 elevated

GRENE LS, REHBOEWS T U A) TR EL 0.00045% &2 100
FHEHT-0 B 4.5 L) ThoT-, VA7 OEALITEREOIBEYRIZIZIEEE L,
N—=2F A TRIESATERE 5% 05 25% (5f%) TU Z 2713 0.00002%7)> 5
0.00012% L 1FIE 5 5 L5, 5% 5 50% (10 f%) T, U A 7% 0.00002%70> 5
0.00024% & 1F1F 10 fiz L5 LT,

72 14 (Table 5.1) TiE, BINEOREOHHFE (Flock prevalence) % 5%.
25%. 50% & L7-Wf, KM & EBIREZRICEB N LT VA Z2RET D
ERARTHNE (5% DARER) TIFREHKS 100 HlEH7Z Y BH 0.2 4 (Time-
temperature scenarios @ Reduced D #54y : 0.00002%) . & THIE (50% D
HIE) TR 100 FEIHT7-0D BE 4.5 4 (Time-temperature scenarios
Elevated M4y : 0.00045%) & 725,
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£ 14 PRRFERE
Table 5.1. Predicted probabilities of illness per egg serving based on different flock
prevalence settings and different egg storage time and temperature scenarios.
Flock prevalence Time-temperature scenarios
Reduced Baseline Elevated
5% 0.00002% 0.00002% 0.00004%
25% 0.00009% 0.00012% 0.00022%
50% 0.00017% 0.00024% 0.00045%

(Microbiological Risk Assessment Series 2. (2002) 755 H,)

%50t 0 SE (Salmonella Enteritidis) 239F27-9 1, 10 % 100 A & i
L7zgit, YRR 5% D84, IIOPIMIESA 1, 10, 100 TR TH-T
Lo 1 EOBEYN - DY 27 1E1 THEETY 24 T o7, ERER 25%
& 50% TITHIEE DB =, PIIEES 1205 100 EIZHE R D & B
B S0 OV A7 1T 1 TARIOBESETD ., 8405 10 AN 5, 413

A 1log B L TH, YD U X7 OZEALIT 1 log Kifi ThH -7,

2. 56-06
o5 RESY
W55,
szE% 0% 508 —
i
-9
B 1.5E-06 —
e
u
4 1.0E-06 —
N
T
5.0E-07 -
0.0E+00 1 .
1 10 100
EEBBHOYILERSEH

21. BFRINNOEHREBHOFLEE L FKEEEORBR,
KIGYINF D SE ORENRIIS =0 1, 10, F7/2IL 100 lHEfE LTz T D, BEHGFYRET
& DOBRERE BTV OREYEHERO TR, 3 ODBREDIHYR 2 FE Lz, INORE R &5
FEIIR—RAT A U AR EIRE,

X[X 21 (Figh.6) Tid, MEMOETFITIN L EN 720 YO S, Enteritidis Dz, #
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75 ZNIGBEDTEYL A 5%, 25%. 50% & L7-FFOfER AR L TW5, Ml 3R EMESR T,

BEFEECL =D DY A7 ZERL TV 5D,

(Microbiological Risk Assessment Series 2. (2002) 2551 H, 1Ek,)
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(i) EEMY A7 FHMOEF@
[Z A bA]: e Ty, ZH—VOFETHESNIZENORFICL DN
BN B —ERYYE K O LB R T EYME D U R 7 FEAT

(Risk Assessment of campylobacteriosis and Salmonellosis
Linked to Chicken Meals Prepared in Households in Dakar,
Senegal)

[®% ] : Pouillot R, Garin B, Ravaonindrina N, Diop K, Mahery
Ratsitorahina M, Ramanantsoa D, Rocourt J

[ 8] : Risk Analysis, Vol. 32, No. 10, 2012

(2]

TRANOSE N —VOFET, WS NEFBRORFIEES 59 L E% 7
RUH > E RSy 5 —BRIED Y A7 £ BT D101, FERIRHAENFH
Y A2 FHIET A Lz, 70T, S0 — i CIRA L1800 B O
DANEIT L 5 5, BRIEAD DT £ COMM LIEED 7 7 7 7 A
Vo REOF 2 F K 5 R EHEE QBB L O I & FHE OF0
RO BT & BHOE R &, 2 OBFED 100 I BRI IUE S L 7 — 4 &
AL THESE S,

BAZTERITMET 2 & BRIAFET D~ TOMIE 1SR TIPS
%, TRELFE A O b 5\ I AP ULHIE OF % /1 LI AEYIL, 6
VB COIREIROEEBUC SR8 > 7o, F 7, BB COERMRE Oz
TR TREOE LVIN PRS N, TR DO RS I — L DR

IZRBIT D ey F—EYE K OVE 7o 3 v R 7 EGYE I B L e,
BRENT-MEHRE )V A7 2F L PP 2 813, BAELHEEICB O THBREO
BYRREWOT 2 L, NEF v T TOMBEREAEMNRICIVERTE 5, BX
TN DR EARE O AERE it 2 BR2OMNEENH 5,
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(ET.L770—F]
T O (Stage 0 : BEANFE) O AmMET HEISNAHET) OB
T, 625D AT v 7 (DRSS, QU O FRE~DHE, @FEETD

B, @, ONEAZORE, @RE) THESh TV,

| |
Stage D Erage 1 I Sagel | Erage 3 I Stage d Srage 5
i
Dewn the gl inckde ATE?
i (""_LH‘\ VesA4TE
mm
Bacterial I ke Bacterial
| (v |
!
Lt

§
Bamanct: &1 |
whshed §
) —
n
]

S8 T2
Washing :

Fig. L. Model disgram of the quantitalive exposure sssessment for Campylabacter and Safmonsila in Dakar howseholds.

K 22. (Fig. 1) FHA—ILDRETOAVEQANI Z—RUSILERSEED
EEMECEFMOETILA

(Pouillot R et al. (2012)2>5 5| H,)

(#52£]
OWIHTEG G 3A7
HEu Ny F— o BEOIFEYRITEIZ 100% T, MEIER AT ERS 7
B7=0 . FHN3-0.281 logio T SD 7 2.66 logio TH o 7=,
PILEXRT - 727 Vi zeroinflated XEEMR A TH o 7=, EDIHYLR
1$78.0% & HEE SN T2 15U SN T- 58 T O E BT BT 7047 T, 3 1.91 logio
CFU/% > 7T, SD X 1.151logio CFU/Y > 7L EHEE STz,

Q@IRSE LR D7 a7 7 A )V K ONNED Zh 5
Fig. 2 I CTHBIZE I N, 4 >OMBINREEH EIREDO T 0 7 7 A )V &R
LTW5B, MEGHERTO AT v 7' T b bLIBA O B INEVE TORFFIX
W< CEY): 4 BERE 17 43, SD: 1 FE[ 52 43) . T O], FBRIT=RIE CHRE
STz (FE 29.3 C; Table I, FEHRIZRMEGHEE R 7 » 7 OFEH & £
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Moz (CF¥) 75°C ; Table II), MEGHEL A7 » 7' CTldk, BRI A L7=itdk

EAR/AVAR Lf:?}%'lﬁ? 138D TiE < 2ftE) 93 CTh o7z, T OB O EiRNEAOFE

HAEDHIC LD BERAICITME TR T ¥ 107 logl0, HHfET 3x104
log10 @iﬂ&/ﬂixﬁ%ﬁ%x bz, MAITRITEEE <, L LEHIZIE 2 K
ML LT, ZOBOFEERE IR LT 35 CTh o7z, ki, MEL, M
BRIOWRE AT v TIIEFEILIAATYERHD | 65 z%%9H#W36\iTTC%

STz, MEE OBRIIETERE F 72 XA HE CHRE SND Z &3 <, TR
THRAKEEIX 17.5 °C, FHREIX 32CThH -7,
(Table IT IZBIZZENT= 12 FHHOT—H 2 F L O TRLTWS,)

Temperature (°C)
40 80 80 100 120
1 1 1

20

Time (h)

Fig. 2. Four examples of time-temperature profiles. Note the generally high temperature of storage and the extremely high temperature of
zooking.

K23 (Fig 2) Tl&., AX@WXITHEITD 12 HDHWEICE T 5 .5E KR U
KM 4 5y THEA] 726 TR £ COREMRGE (Bl : Time (h) &R (fithh -
Temperature (°C)) %KL T\ 5%, (Pouillot R et al. (2012)7>55[H,)

& 15. (Table I) 72BN 4R T—LDEFEOFEHERPHRIE

Mean of the Median of the
Stage 72 Records 72 Records
Precooking Duration 4 hours 17 minutes 4 hours 21 minutes
Average temperature (°C) 293 29.7
5D temperature® (°C) 278 2.56
Cooking Duration 51 minutes 51 minutes Table II. Time-Temperature Profiles
Average temperature (°C) 75 78 Observed from Chicken Purchase in the
SD temperature (°C) 14.0 14.3 Market to Consumption, 72 Records,
]_.Og]_g reduction 107 3 % 104 Dakar (Senegal)
Cooling Duration 17 minutes 12 minutes
Average temperature (°C) 35 35
SD temperature (°C) 4.0 3.5
Storage Duration (minutes) 3 hours 40 minutes 3 hours 30 minutes
Average temperature (°C) 30 30
SD temperature (°C) 1.14 0.8

2The SD refers to the standard deviation of the varying temperature during the considered
period.
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# 15 (Table II.) TiX, KFWLIZHIT D 72 HlD 4 27— 550 (CBHERAKE
[i : Precooking . EFEFF : Cooking. AIEER] : Cooling, MR R OLRE FER]
Storage) DEJE, HREZTRL TV,

(Pouillot R et al. (2012)2>5 51 F,)

QEBANEEICHEY HREE

BAORBFICEET HFE TIE, BT TR 2 01525 R 215 O rTREME A Fa T
SNz, BlZIX, 55 AOFHEEANERNZME LTz & HE LTV, 9 AN
FERBNCE 2T A 752 EE LY AL L Z EnZenemZ L, 36 N
T, B ADBBEFRTZET . 5 ADEAITH D EFEIZE Lo, MEOHI% TOR
EDOREE 2 EHEAH S E oz,

# 16 (Table I Tid, Aa TRl S/ 72 N5 OB O H (T
THERMEF0EZE, BMiEx v F L TOREBYICE LT, HEE O BhE A
REMEICEEL T, MO HEOAKICE L CoEME . BRI AEENRTRENT
W5,
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(Table II1) : "X TEHESINT= 72 ADDBEADEEICEHET 5ERM

‘Table 11L Selected Results of the Questionnaire on Meal Preparation Completed by 72 Volunteers, Dakar, Senegal

Questions on Potential Cross-Contamination in the Kitchen

Was the raw chicken in contact with uncooked or ready-to-eat food during
its transport from the market to the house, or during its storage?

Does the meal include uncooked, or already cooked and not recooked
(ready-to-eat, RTE) food?

If yes: what is the order of preparation of the food items?

Does the cook wash her hands before preparing the meal or touching the chicken?

Does the cook use a hand cloth while preparing the meal?

If yes, what is the state of the cloth?

Is the chicken cut before cooking?

If yes, is the material (knife, board) cleaned before use?

Is the material (knife, board) cleaned after use?

Is uncooked or RTE food placed on the cutting board after the chicken is cut?
After the cooking step, is the chicken put on the cutting board?

After cooking, is the chicken placed on a dish?

After cooking, is the chicken in contact with uncooked food while stored?

Questions to Investigate Potential Bacterial Growth
In the kitchen, do you have a freezer?

In the kitchen, do you have a refrigerator?

How did you store the chicken at home, before its preparation?

How did you store the chicken at home, after its preparation?

Questions to Investigate Consumption
How many people will share this meal?

Yes 2
No 70
Yes 44
No 28
Chicken, then RTE 33
RTE, then chicken 8
Simultaneous 3
No 29
Yes 43
Yes 26
No 46
Very clean 0
Clean 6
Rather dirty 14
Dirty 5
Really dirty 1
Yes 55
No 17
No 13
Rinsed 31
Washed, without detergent 4
‘Washed, with detergent [
No 9
Rinsed 36
Washed, without detergent 5
‘Washed, with detergent 5
Yes 14
No 58
Yes? 18
No 54
The same as before cooking, washed 9
The same as before cooking, not washed 13
Another dish 48
Yes 6
No 66
Yes 35
No 37
Yes 13
No® 39
Ambient temperature 62
Refrigerated 2
Frozen 9
Ambient temperature 61
Refrigerated 1
3 1

4 10

5 12

6 6

7 9

8 13

9 10

=0 11

2 Among the 18 people who answered “Yes,” six did not cut the chicken before cooking. Among the 12 who cut the chicken before cooking,
four did not clean the board between these two confacts, six rinsed it, one washed it without a detergent, and one washed it with a detergent.

bTwenty-four individuals had neither freezer nor refrigerator.
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@Y AR FHEET IV
BFEOTE DO RN R K O 2 DIEBOBEDOTLD DT — N F == TT
JLDNERTRIT R 5 12 R OB C o BLE ) DR S v,

7. #HERELTOTOERETIL
HEANDOFK NS S>ORH 0 (F, FHERE (RTE) ,E7eik, & T &OUL)
WEZ LN, ET/WVIK2 2 (Figl) [ZRLT7Z6 DOEMETHER L 7=,

4. I EFFEETIL

FUTANAOY 2 I L— g D, T4% (95%CL: 4-82) D IR NN B ALER S,
IZBWTH U Ea Ry X — 2R EN TS EHEE S vz, BB, 7 Lo
HYE, ERRIT100% T, HHUTESREL L2 LD, vYaIb—Ya L
B LZ25%D LIRITEBEDR e ThoT-, BT OEE (LAAEER) 1FIEFIC
NRTYFRNPRE L, FEHHRT.51og10 CFU (95%CI: 6.1-8.3), H1 {2315 log10
CFU (95%CIL: 0.8-1.9)Tdh o7z, W r "y &2 — 3 RKHH T L 27z
O, FHERFOBEBITEARE LR CERE L, Sy F U TEI v Er AT X —iF
BHOEFHIERL 2 BDIIBAIT L. (F. 22K, B XOF 1 7), Fig. 3
TINOLOBITOREZRLELOTHD, HELEBFOHERRILI%
(95%CI: 3-7) . %) %1% 3.4 log10CFU/serving (95%CI: 1.6-5.4 logl0
CFU/serving) T -7z, (Table IVEH).
FERFITOWNTIE, FHEE LI BFDOIGYEIL21% (95%CI: 15-26) | FHJH
$0135.1 logio CFU/serving (95%CI: 4.4-6.1 logio CFU/serving) TH-7-, (£
WwDF 1 8 (Table V) &)
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— Chicken
--- RTE
=== Hand
-=--  Board
——- Knife
“ 4 —— Dish

Chicken

Stage

Fig. 3. Changes in the mean of the logyp (number of bacteria + 1) on objects and food at the end of each stage (see Fig. 1 for definition of
the stages). Top panel: Campylobacter; Bottom panel: Salnonella.

24, #EEH(X Figl TRENf= Stage 0 (BEMEEE) M5 Stage 6 GHE - B2
B) D55 1~5NDRAT—CORTFR
KD HEMR D 2 WVITHITFREAOF, H. W RTE) ,F724K, T KOO
BHeB A R LTV D,

(Pouillot R et al. (2012)2>5 5] H,)

17 (Table IV) (21X, Campylobacter | 2154 S-S 2 FHFL L /- B 4 2
BLIEKO, MEROIX BEFER, WESNDIBYOHERFOARE, I HIZE
D% DFEIED W RENE D EIHE - AEEIR MG « /I L, R - 95% LR
i+ 95% FIREIC DUV TREHL
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Table IV. Outputs of a Quantitative Risk Assessment of Campylobacteriosis Following Ingestion of a Serving of a Chicken Meal in Dakar
Households (Senegal)

Quantiles

Output Mean 5D 50% 75% 97.5%
Dose (CFU/serving)

Estimate 2,624 160,933 0 0 6

Lower limit 95% CIL 39 1.473 0 0 1

Upper limit 95%CI 251465 20,409,503 0 0 49
Prevalence at Consumption

Estimate 0.047 0.212 0 0 1.000

Lower limit 95% CI 0.030 0.172 0 0 1.000

Upper limit 95% CI 0.070 0.255 0 0 1.000
Probability of Infection

Estimate 0.033 0.177 0 0 1.000

Lower limit 95% CI 0.019 0.137 0 0 0.000

Upper limit 95%CI 0.052 0.221 0 0 1.000
Probability of Illness (Children)

Estimate 0.031 0.171 0 0 0.999

Lower limit 95% CI 0.015 0.110 0 0 0.000

Upper limit 95%CI 0.051 0.219 0 0 1.000
Probability of Illness (Adults)

Estimate 0.015 0.118 0 0 1.79 x 10-7

Lower limit 95% CI 0.007 0.081 0 0 0.000

Upper limit 95%CI 0.029 0.166 0 0 1.000

(Pouillot R et al. (2012)2> 554, )

. DRI DHIE

Hr ey Z— YL 27 ONYWEIE 3.83% (95%CI: 1.9-5.2) S HEE S 7=,

FHEDOIFR Y A 71X 3.1% (95%CL: 1.5-5.1) . A NIT it X k<
1.5% T o7 (95%CI: 0.70-2.9) (Table IV),

PILERT: BEOREHORGL) 27 OHEENEEIT 16% (95%CL: 1.5-25) T,

FIRY AT OHEEFEEIE 13% (95%CIL: 0.4-25) TdHh -7z, BB u N7 X —JF
., TNHDY A7 D5ARIEE D T skewed TH o 77,
Fio. HEMISET VIR E RARHEEENH D720, 215 OHEE I AR MEFEN
KEWV, PLEXTBEIZOWTYH, Hren "y Z—LERE, 50% LI EOE
ANDV A7 ZEr Thole, RERL, BRFEPICHALEX T2 EERL TV
WnHTHD, (F18 TableV).

# 18 (Table V) TlE. Salmonella \ZiE SN BAXHE L BHr WA
LD, BEFREOIF BEREHE. MEIN L BYOEBROFHE, S HIZZED

& DIENE D FTRENE D P - PEAERAEAE - S0 (G EICBE U, FARAE - 95% LFR{E -

95% T [RABIZ DT ERa,
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£18. FH-IOREICETLBANEBEEHOGILERSOHEEEFE

Table V. Outputs of a Quantitative Risk Assessment of Salmonellosis Following Ingestion of a Serving of a Chicken Meal in Dakar

Households (Senegal)
Quantiles
Output Mean SD 50% 75% 97.5%
Dose (CFU/serving)
Estimate 119,614 4.94 % 10° 0 0.000 31,507
Lower limit 95%CI 22,794 598 x 10° 0 0.000 9,672
Upper limit 95%CI 1,353,948 1.16 % 10° 0 2.000 98,592
Prevalence at Consumption
Estimate 0.205 0.404 0 0.000 1
Lower limit 95%CI 0.151 0.358 0 0.000 1
Upper limit 95%CI 0.263 0.440 0 1.000 1
Probability of Infection
Estimate 0.161 0.360 0 0.000 1.000
Lower limit 95%CI 0.015 0117 0 0.000 0.000
Upper limit 95%CI 0.248 0432 0 0.134 1.000
Probability of Iliness
Estimate 0.125 0318 0 0.000 1.000
Lower limit 95%CI 0.004 0.057 0 0.000 0.000
Upper limit 95%CI 0.248 0432 0 0.010 1.000
(Pouillot R et al. (2012)7> 55| H,)
:I:t
I STAEE

BSWBIGIZB T 2 EEHNEA U A 7 KIS R8O b vz (Fig. 4), 2
log10 HIT (B%iZ 99%HIE) (2 XL 0 BEEKE 121 6T 2 LN TE D LHEE
STz, 51logl0 HIETH U AT Z5ERITHBRT A IZIIR 0 ThHLEZ BN
oo BT COWHERNRDET MG, %@iﬁw%z7@mfikiﬁ/tu
NI B —EGIED IV A7 B L LT TOITIIAR T3 ThD Z ENREIN
7-(X 2 5 @ alternatives #4 and #5), U A7 %(ﬂi 53RN 22 1R IINELR 14
IZBWT, £k, BT ARIMAEZEZX 5 Z &I N R o A e A !
L ThD LEEZ Bz (alternative #6), ! ii%iﬁﬁi JAUE, BIREns
FE K DN 27 IZH BT E 2B 2 MIFTThAH D, L75>L\ ZDA N
7 MIFHELELIVRELS AL, 207 a2 2B 513 BB W TREG
YuNEEREEE R LTS EEZ BN,
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0.06
0.05
@
3 o Fig, 4. Mean risk (95%CI) of
= campylobacteriosis for children (top
S o003 » " panel) and salmonellosis for adults and
£ children (bottom panel) for children,
£ 002 following the ingestion of a serving of a
L)
g } chicken meal in Dakar households
(Senegal), according to the baseline
0.01 * ¥ model and the alternative models: Alt#1:
reduction in the prevalence of
0 L contaminated chickens by a factor of two;
Baseline Alt4l Altd2 A3  Althé  AItHS  ARHG  Alth7 Alt#2: 2 logyo reduction in bacterial load
at slaughter; Alt#3: 5 log,, reduction in
bacterial load at slaughter; Alt#4: the
0.3 cooks wash the various objects (with a
detergent) each time they attended to
0.25 wash or rinse them in the baseline model;
Alt#5: the cooks systematically washed
y = the various objects (knife, board, dishes,
g and hands) during stage 2; Alt#6: the
= cooks changed the knife, board, and dish
E 0.15 between stages 1 and 3 and washed their
£ " hands with a detergent; Alt#7: products
S o1 are stored in a refrigerator before and
L] after cooking.
2
N
0 .

Baseline Alt#l Alt#2 Alt¥3  Ala Altds  Alte Alti7

K25 (Fig. 4.)

TEFEOAEONT A —BRE. FE: AAETFROVILERS BRRE
[CBET RETH XY (95 %iEHERRE) ORT

AT PHRAE Y A7 | HERITIEET L TRLTWVD,

b 2 R—=AT A VBT IVORER,
Alt#] :: (ER SN BOIERREFD SED L L SOOI RO A%
BHED,
Alt#2 . L SORFOHIE & 2log10 b L 72 HF,
Alt#3 : & S OFFOMEE & 5logl0 J8id L 72 FF,
Alt#4 : FHERAD, XR—=RA T A VET I THENRT T EEIC, SEIFER L0
BeAl T - 72 F,
Alt#5 : A7 —V 2128V T, FRELANE T, 2ol B8, FREFRRNIC
e o 7= HF,
Alt#6 : FHFAN AT =V 1 L AT —V 3 DB TET., £/, Bisi a5 LG
FITTF 2o =i,
ALHT - BHEEY . FRERRT & FRERMZ (SRR TR S AUT- I,

(Pouillot R et al. (2012)2>5 5[4, )
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(B%]

HWOEEOH a2 —bPLEXTBEOEVEREEN T v F 1T
AND REFREEZ T ZEDASDBEG L EFEOENY A T2/ 5 T
WD ZEDRRBRI NI, BB BRHEMERF O AEDOUEIC LY X —iZ
BIA I rea sy —EYE & YT R T EGEDRFAM 25T 2 &2
TEDHLEEZILNT, BRMWRESR o Eans Z— Lt LERTBHEIC
B35, EROEHEZSDDIVLENSHDH, WHO @ “Five keys to safer food” ™
KO ThHh O TN Ay —DIlH S aIa = —va Y — R
BiFE ST, BRI ICBIT 2B BB OfE, K OME A~ OFIE TOFA %
LT DT ODEBMOY A7 EHRK NI A7 a3 a=—3 a2 — LRERK
SNHRETH D,
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(iii) EEA Y R 7 Gl O 5
[# A4 Fv]: Z A D Bloody clam HOBAE T U AD U R 7D 7~

DEERMNET VT
(Quantitative modeling for risk assessment of Vibrio

parahaemolyticus in bloody clams in southern Thailand)
[£%#] : Yamamoto A, Iwahori J, Vuddhakul V, Charernjiratragul W, Vose
D, Osaka K, Shigematsu M, Toyofuku H, Yamamoto S, Mitsuaki
Nishibuchi M, Kasuga F
[ H#h] : International Journal of Food Microbiology 124 (2008) 70—78

(#Z]

4 A M CHE STz Bloody clam: 7 4 51 A (Anadara granosa, LA T [BC]

EH,) IR ABARE T ADY X7 FMERER SN, O TIE, B
B OVNFERE, 2L CZo7riEADRTH BC HOREMEEE T U 40
IGRRLWEAHMEE LT, £7o, BCORBRE T ) A LRRMERRE T ) 4%
Wi % k% B2 Lie, BC O LBGHIOMRIT, MBHDA >4 Ea
—LBBBEIC L VEE L, N—F KT Y U ARRISEFAAER LT, K
[E FDA |2 X o THRES RS RO R\ ST X — 2 — O HEE J7 1k % i
U CRIERMER A HEE LT, 2O OMBEOBIIE K OB TEI T — % 13, TS
NEBRETLZ LIk THOEn, I 2L — 3Tk, BC ZHE L.
R ET VALY BRET ) A RRERIR S R 5.6x104 /AMAE & H#E
E SNz, BESHICED ., BC Z I Lo AN A7 2w 5+
RERTH D Z EARBS i, ZOBFRIEIRS 7 — &I & ERHH_(H
Ko 5 A) K BBARER Y X 7 FZS £ O K 5 (ST A T OIREIC 7
BIEVHEF L LTRIOLEZ LR,
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3 FIHARERT =2 HX2 6 (Figl) IR LIEETADERINT,

Fracton of
pathogenic cells | ==, { Harvest
Growth rate [*remnnn e MimeTemperature |
: = " Prevalence |
: | Number of cells [*-= i
: (mw' Concentration |
e [Time/Temperature |
Fraction of

undercooking

Frevalence
oncentration

ime/Temperature |

E E E grassianes 0
¥ ¥ v % Consumption Quantity|
Dose of pathogenic Frequency

cells in a meal

Llilillllllill-llllllllllllllllll-lI-lllilll-li-llllli-l-l-i-ll

Fig. L Schematic representation of the model framework for production- th-cons ump-
tion risk assessment of V. parahgemolyticus in bloody clams. Modeled parameters are

4 written in double-lined squares.
K26 HAEICHEFTOVRIFHEETILIL—LT—Y
6 (Yamamoto A et al. (2008) 725 5]1H.,)
35
30
i 25
[ =
a
E 20
B
T 15
e
E
=]
= 10
5
D 1 I 1 I L | I
1] 2 4 & B 10 12 14 16 18 20 214
Frequency of bloody clam consumption (limes/year)
7 Fig. 3. Distribution of frequency of bloody clam consumption per year.
8 (Yamamoto A et al. (2008) 7>55]H.,)
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27. FEOBCOERDEED

HEA DA Z Ea—0b FHOBCOBRE DI MG L (X27),
ficuh « A%k, e - £ O BC MR A RT,

X =03 X ==3.12
5% 5%
0.6
Mean = 1.504882

05} T
Z 04}
b= |
g
= 03¢
[+
=
]
T 02p |

0.1

0 I
0 2 4 [ 8

Log.; pathogenic Vp consumed per meal

Fig. 5. Distribution of pathogenic V. parahaemolyticus (Loge cells)in a simulated bloody clam meal after improper cooking
28 (Fig. 5. ) toniZmBishF sl giel s /e BCEELORIFNE V p

DI
AN  ARHBEEE . B - B S P RE NS S vz BC BHEEORENE Vp O% (F

RIBSE- ¢/ X))

(Yamamoto A et al. (2008) 7>55|H,)
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0.0030

FractTOH

FraciTRH

0.0025

Load at reail Mean

0,0020 — Load al retall

Stdev

Bactanal growth

0.0015 factor k Mean

------- Bacteral growth
factar k Stdev

0.0010 Max tre

= e = Consumer index

Probability of iliness/person/yearimproper cooking

0.0005
— = FracMotCooked
e Boolstrap selection
0.0000 T : T T
0 20% 405 60% 80% 100%

Fercentile of uncertain parameters
K29. (Fig. 6.) R/ HF—R (BRESH)
fithh © R4 OMEVCHELCO 1M 1 N Y720 OFRIEMERE, Ml RiEREMERO -k ¥
A v
- FractTDH: 4 Vp 1o tdh+k 7 UV A4 (Vp) OFlE
* FractTRH: 42 Vp IZ &8 % trh+Vp OFIA
- Load at retail Mean (/NEEMETOEL WHMHE) : /INTEEBETO A Vp OSFEHJRFE,
- Bacterial growth factor k Mean GHIEAHEAEK 1 k “EIME) : Vp O FEFHE D FEfHE,
- Bacterial growth factor k Stdev (HiE#%E[K 1 k Stdev) : Vp OHGFEE L DIEHER 2,
* Max tre : /N7ED» B FE TIRELT % % T ORFR O R RE,
- Consumer index (HEFFE) : A L X Ea—ZZ T AOTING ., FROT YU OBLELEE
R, 1HOEFFETHRET L7 4V OEEEZET ML LTz D AR,
« FracNotCooked: 7 U BlEROIMEGHER DS AR +43 72 NDOFI G,
- Bootstrap selection : KE FDAIC X A7 — FZ F T v I RO AREVEICIGE U B-R TV
BGRE T VDT h— 2 HEEE DR,

(Yamamoto A et al. (2008) 7>& 5[ H,)

[(#ER)
VIalb—varE7 I, BCOBEIZEIVBRET U A THRRIZR DR
DI 5.6%x104, OF VD 14 AH 10,000 AM47-0 6 ARFRIET D & HEE
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L7,

JRIESATICE D & K617 &L 912, &Y BC Z RNl S & v
ZENV AT IR EEL D2, i\ T BC DEMHERER TH Y | MLOfERE
BUTY A7 ICHBIZRE L2\ EREIES I,

fimm & LT, ZOET VORI TEEMIL, 7 00 OHEE Tk, RiEsE
12T A =2 DWW D Ze St AEM— AH72D 0.003 2352 L3
BV 2O, TNULEREL 22 LTV ENI EDTEST,

AMFETIE, WS ODDERRT XY v TRHD2D JHGRET U A DR
JEYU 27 Zeab/NiHiid 2 rTREMENR H H Z EIZHOWVWTEKR LTV, F72, AGHM

TliE, 7= FF=—v%2B LT BC ICBIDMEICHT LT =22 L% I

BL AV FPOBRHICHEAZES, HOWHE, RE, IR OBRE SZ— |2

B4 21780 L MR T — 2 INETZMNEHICER LTS,
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(iv) E&EHY 27 Tl OSE6@

[#A ) —WRAEEERBEICBIT RAEYO T a7 X —pay br
— VICET A WMOEHF LN B 2 —

(Update and review of control for Campylobacter in broiler at

primary production)

[Shuifa] - BN A 2 2r%B (EFSA)
[H#] . EFSA Journal. 2020. 18(4): 6090

GIED!
EFSA 7 2020 4£ 3 A 18 HIZAER LERFERE [ —KRAEEICB T 2R HE
DH L EaRg Z—1IxT 2EHA T = /@E%ﬁ&(ﬁva‘;~(ﬁﬁ L)] Tix

2011 FED B v ra Ny 2 — |29 5 EFSA O E R E (EFSA:Scientific Opinion
on Campylobacter in broiler meat production: control options and

performance objectives and/or targets at different stages of the food chain.

EFSA Journal 2011; 9(4): 2105) I22W T, X W EEORSFHIT — & 2 L

THF L,
@m%@@K@ﬁTéEUT@A@ﬁyemﬂﬁ&—ﬁ%r@Wﬂ)zﬁ@
WA RO RN Z—DIGRR O T ADTZDOIT, B TOEERD
F 7T a o REeEHOFESEE (NOFHEE Populatlon Attributable
Fractions (PAF) 4) ZHWCHE L, £/, EBETROD v vr oy 22—
FEZRTFTEEEIZNADTEDDOET ) 77 Fa—FRNEHESN, & 5ICREX
BRO L B 2 —NThbiviz, AFEERBEICEBITS 6 D OFHE (2 ha—)) 7
Y WTFTCOI &vH,) LT, OFAEMZLHEIE, O - lEEHE, Q%
~OERANEYOEH, OEKKDFEE, OWEEBE DI, ©F v 778 UKKZRIZD

WTRHA SN PAF #TIc L5 &, Zhvn 6 2D CO DFENENZEBIIZERH
T5HZ L TEMRTE DMLY X7 OBIBILNRY OB TH D & HEE I LT,
FTRTOH CO DY A7 DEFXBOMERKE WD, FrED U A7 ZHIlTE
35 CO OAREMEIZIZ, RERAHEFMEDNFED b,

FH SINIZET VO RIT, 2011 £ EFSA 0ERECHHAINZET VL
D HEREOHEEDMED > 7o, AAFROE O a7 2 —RE % 3-1og10 I8
HIFELZEITEY, AABORITERT L ADHN »Er T &2 —EYuUEDOFE

14 52V 27 BRIZEDIFLEICHOWT, REOT TV AIZLY, ZOF BN L
A BT D EMOEN IBEEE O EIED Z &, (M. WHO: Metrics:

Population Attributable Fraction (PAF). Health statistics and information systems.

https://www.who.int/healthinfo/global burden disease/metrics pafl/en/
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*H72 BU TO Y A 7K, DRETOER TIX90% Z# 2 5 L HEE I Tz
DIZx L, ZDOFET LTI 58% DI & HEE Sz,

BMZ O % 5| & H UEKT 5 515 (Expert Knowledge Elicitation) %, &
FIERFHLMCEAZ T THRAE L, T MEEEZMML T, CO %2 T v
T A7 EHA LT,

BRI CO DY 27 B O FIfEIFEFEXHARESEELTND
oD NIRRT o7 0 U 7 F o Hefd 27% (90% OEHEXH (PD) 4-74%) 5
fAkkRs ORI 24% (90%PI 4-60% ) ;[F V& DL 11 18% (90%PI 5-65%) 5
IO+ 723 a2 T T A% v 72 REAT 5 16% (90%PI 5-45%) ;727K
DERIKZ AR & T D Fa7KEEDEH 16% (90%PI1 4-53%) . B K ~DIEEAID
W 14% (90%PI 3-36%) fEERI72RT=E 12% (90%PI 3-50%) ;PIHH D%
LI E THE 7% (90%PI11-18%), CO OMAGLEDOEEEENT S
ZEIETERN ST, GHL DB X SN HEEME I AR LT | B
T HREFEMED LU E o T2,

B, U A7 EEERND Y R 7 G~ DA & £ oRIE O BEF L L
T, PUTICE# 2,

(VRO EFMIZH T HEEEH L DFER]

AU A7 SRS DFEITR D BV,

R 1 : BIEO 2011 4FOE RELIE, CO ICOW T EARTT LWEAER T v
ANESNTZD, ETNEOH e a Ry X RYSENRD ORI Y A 7 (K
NRIT 2

2 : —WAEE L)L TEIR L7 CODADH B r T X JEYE 2 /) S
5 ETCOMPICETHT X 0E?

13 : @R L7= CO DFLE K OKR S ?

4 : CO AT NFIL?

(7 7o —FDE]

CO DRIT 2 >OERRDET Y 7T Fu—F 2O THEE

()& BHERSE~E SN D WD B a Ry Z—ERiZ2 T iF %5 CO
OEGETFOI Ny Z—EEE NP5 COET I T
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3 0. Population Attributable Fractions (PAF) ST FEXICKZEHDFE
ZNEEBDI-HDNT AEE DT

(EFSA (2020) »551H,)
AREE EOREHTET DDAV ET VT AT v T 2E£ LTV D,
2 (HM)  BEHEYREE T 5 Z LIC L HAREE EOR (EBHEHOOERE L AR
BEEDOY AT L OMIZHH] LTZBIRR H 5 & AE)
3 (R BBETOREKE T 52 LIk AR E LODREHTE (BIBOREEE %
WHBOROEIRE & BEf T 2 BRET L)
1 EFE ) A7 KR H5 D7z PAF (N DR ERIESY) 08T F5
4 BENOFRREAREELOY 27 L OMICHHI LEBRRH 5 EIRET D
5 : &S (DR) €7V

PAF iIoWCid, UIFO X ICHRLTEX, #HEFTHZ L L,

o Y TOEHOERODHIREBIIBI DI EanNs X —DEEDY AT TR
B, A Xtk PAF \CEHT 5 Z LN TE 5,

® PAF ®oE®% (WHO):H S U A7 HEHRIC L HIESBHWT, REOVT U AITLY
ZDIEL B LT E12 361 2O AT BFCROBWAEIG D Z &

o L LUAZHRF~DZELBENMED Y OHEAENRIEL BICE TR~ & icie & 24
BT DEEE I CROKT
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o T ZTIF MEMOLNIIEIER] LT, BENBEICh ErNy X —NEE LI
LR,

o REUOEMNFELT, VAJRTFEEIETE 5L DT % PAF f#HTIcHEH L7,

® PAFfH : VAV RF~DBBENS L RoTc LIRBEOBMERN M L TR 2 &
LEIN

® CO DZWRIIARKS U A7 E LTHRIL: b LEZDOAT v a N EU FOTRTOMRE
BeEMShzE Lz, ARBOHOREIZE > TBEDAON L E RN 4 —f&
GUIE DI AR ORI 2B R E L TR L
» RRR =1— Incut/Inceur

® CODTrxr7IXHEMFEIZLLHFHDOHT (Expert Knowledge Elicitation
(EKE) )% AWz, ATREMED & 2 0 R OFHMIC ES < Bp 2 v 7 o X L B#T 2K
e 2t 2 B I AN T L7z,

31. EEFREBORXLED) RV EREME

Addditien of dsistectants o draking water — -

Rederemce
Apoading drinker s thad alow sSandisg waier E = &ligin (2014

#~ Borckhag (2016}

#= Bouwinet 2004 _1
Bouswene g (2004K_Z
Chorsdhurg 2012
Effactive rodent contnod Ellis-fearsan (2003
Hangsan (2010)
Lengstad (2008}
Lyngsiad {2H0d3_1
Lenostad (208 _7
Weleesd] (2008)
Wclonesd] (ZODE] T
Welezisad] (20DE)_2
= Matme (20000
= Natre {2000 e

Contro’ measure

Ermplcy Teas and wedl-trained sisfl

4444444

EENIC MGG S AL ENDAnce of brodker Rouses -l & Relegierpeten Q104
I * = = Tomal (29}

B AREMAE in close prowmity of breiler houses

1 ' '
kDD .S 0.50 ors
PAF podnt estimate and 95% confidence inlerval for different control optiens

(EFSA (2020) 7>55]1H,)

fithh : PAF 4TI R0 . EETENRESNIZ 6 DDTET L A& T2TD 6 FIR LT,
HTET VAT LIZ 95%(F X & PAF O mfEEEZRILL T D,
i - PAF i
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DA D Reference 1TEIREH & i L OFBITHZ 1T,

DIHFEEEOHOKIRN, 172 DKDAE T 2 BOKLERE O 2388 2 | 1D RAI 72T - lEHOE
BN, i A D LB S NI A X v 7 O, E&EADORENREIR, L0 v
EOEBICENMNFIE LN E D 62D COIZDWT, PAF O SHEE KO 95%(5 FEHIX
MER LTz, WO 5% EHXEAMmRD TREL, EO COMNEFLIDRENTHD L F
TIEEA o7,

Vaccinationqd =

Feed and water additivesq{ =

Discontinued thinning - — I

Employing few and well-trained staff 4

Option

Avoiding drinkers that allow standing waterq ——

Addition of disinfectants to drinking waterq4 —— I

Hygienic ante-room at broiler house entranceq ——

Designated tools per broiler houseq = —

0 20 40 60 80
Relative risk reduction (%)

Figure 6: Results of step 2 of the ranking and uncertainty analysis. The horizontal axis is the relative
risk reduction for each control option, assessed by expert judgement and expressed as %
relative risk reduction in EU campylobacteriosis cases if the control option was implemented
by all EU broller producers. For each control option, the horizontal line shows the 95%
probability interval for the estimated risk reduction (P2.5 and P97.5), the box shows the
interquartile range (P25 and P75) and the vertical line shows the median (P50). The control
options are ordered by the medians, but this should not be interpreted as a ranking due to
the large degree of overlap bebween options

(EFSA (2020) 7>581H,)

32. HMIRVIEBHNR

SOV E T A DN BWIEFERME. Ry 7 AE 26% & T5% %R LT=, U7 F ik
U 2R K Z <, WITEDEN R ORI, 5] & OFEIE &N TV, KX A
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FEWERDH LD, ZOEEET X T L TELZDREITIERWNE LTINS,

Mt OEH : PAF O COBESTOBEBOA T Y a v OMPE T %0 7 L AR
Fricks T, B 1B TR0 6, IROEMTEKE OFET8HEICH T4 v a v
ERLHL TWD, REGIROHFIENRRKE NS OZ EHHEHE L T D,

R AR U 2 ZRHER A R LTV D,

FE RIGH#R

U T HIVIRET IVIHER T, ZUIHREEORW S B r g X —DFkE.
L VEDIZKIENH TWARIEEER S S —F, BOT v N T v 77 —4
S5 < HERSHBITEE 2 HEEM & B 2 54, ZOERETIIREOHER
LR s AN GAT N
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Table A.1: The model parameter values for the models used are given below. For details, see
Teunis et al. (2018)

Fint Pitins
a B r 1 Constant
Classic model 0.145 7.59 0.33
Median Challenge model 0.44 0.51 0.06 D.88
Median Outbreak model 0.38 0.51 0.76 0.0092

For this opinion, the default choice for the DR model remains the ‘classic model, for best
comparison with the 2011 opinion. In the uncertainty analysis, a random choice is made between the

Campy DRs

1 10 100 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000
Fxact dose (cfu)

= Challenge Classic e Cuthreak

13
14 R33. Teunis 5 (2018)ARMEBLf- REFAERCHBETIVICERALEZEE
15 TIDEFKWNS A—42RUVAERICHE
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A - FEAEMESR, e - 1F < B

JRF% . ‘median challenge model (F¥ L > UET /VOHRAE) . FHif : classic model (7 7
THNIRET V) B median outbreak model (7 R LA ZET LD HIHAH)
(EFSA (2020) 7»65]H,)

(ERICxd 5 EZ]
FER 1T O 2011 FFO B RELEE, COIZOWTEARBI LWEEH— T v
ANESNTZD, EEENBICE DI e a "y R YER/D ORI Y 2 7
ERGEIE SN/ A

ESIOBE, FH, Mol &, BRI NTEBK L ORIOHBHEO L OEFHEL A3,
WHBHEA~O o va Xy 2 —OEFEDOERER Y AR THDH E VI BIMO
T TR EBRMET D8 LWEEAY 2011 48 EFSA B R EURICAFR ST
77

DGR EZIE TS E D00, BGEETD CO OMROHEEZFD 7
WIZ, PAF Z VN5 Z & I2 k> T, B LWEFARIL S LTt S 7z,

ANFTERMRICHESE, AEBEREIZBIT S 6 5O CO (DA ZRHTE, @
T o EHEH, OQFE~DRAHYOERE, OHKOEE, OWXE DI, ©®

B TR UBROKERICEE 4 % PAF M 24T o 2R, 246D 62D C O Z {5

(AT 5 Z LIS L o TER S NG DY 27 OIREEIG OFE)IE, 22720
DEEGETH D EHEE SN, T XTDCODEAWEEXEIL, FrED U X

KB RN T D ERREDORMEFEELRH D Z L2 REB L TWD , BIZIE, &
*“@ﬁﬂﬁ@ﬁMkaCO@%EWH)Xﬁ@ﬁﬁ%Q@$ﬂi\ﬂif
X7 3ODRIZED &L 5 %(95% C10.6-8.2) ~ 32% (95% CI 6.0-54.9) ™
Ml CThH-o7z,

2011 FELIEICHE O NIZERO L E 2 —I2 L0, EBRLLVOFEICEY . B
DOEBEFOEENR (log ) &, fEHRINY), KMy OT, Xty
JF U THRETH D EHEIN TV D, LL, 74—V RIFZETOH LW R
ITES TV R0,

%%@wmﬁyeuﬂﬁ&—@iﬁkﬁ&#yfw@iﬁ@%%’%Té%

ICARINTET —4, HEEBEMOET VORE N T VX R UHTZIZAE
éﬂﬁ%iﬁm%TW £V, WHBOEREOERZ T2 AL DET

Vo 77 7a—F 2 BHTH5Z LRTEZ, ZUZLb, 2011 FOERETH
WEET VL DHEITIRLS RoTe, BEREFROL L Er AT X —% 2-log /D
SHAUL, Y R 715 42%  (HFRAE) (95% CI 11-75%) T35 & HEE ST,
(2011 FFOHEE TIL 4 IR ETH*T U 2 7 {KEZIR 76-98% Th-o7-,) B
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FErhDOE$ % 3-log Y SHIIEEU TO Y 27 1% 58% (95% CI 16—-89%) K8
TE D EHEES Nz, (2011 FFOERETIT 4 MBETHXT Y 2 7 1% 90% K
T EHEES)

FER 2 —RAEFEL L TEIRLIZCONBAD T B a7 2 JEYE 2 i &
HHETCOMBRICETHT 71389 D,

EU O3 _XTOPHBEGICE s TERSNELED 20 D2 fe—1 4

v a (CO)DBNEEFBAEDE L~ EBEIC VL, T SnzfZh=es
YADET VT NOELNIRESR, UL B2 — (2011 EFSA 0ERLEZH
te) LOHEMZEORERIZ L > THERA RISz, 2 BREOFEMZFIZ L 5 ko
fiiHH  (two-step expert knowledge elicitation ) 1BFEIZ K - THEE S L7,
WD 8H>D CO 1TD72< &h 10% DA v B r T FJRYUE DI AR O %
BERL T B MERITAR U &R U7z 2R 72 - B O B ERINE] . BHER D284
M, 794 27 U= LIBENPL OB ROPERR, IR EITHE SR,
FOERE R OO Y A X, B/EH, HBOMKE & OEE DO FEHES.
ZOMD 12 COIE 10% DA > v N7 B EYYE DR AR ORI & ER T 5
MERILm W & L7 BBEAY O OFAENRATE, BEOEBIC OB M
fFAEL72NZ & m ISR S T2 [RE O EE Z & 5, BKIZTEEAI O TN,
7o OIKRIN T E DEOKREE DO 28T 5 . R0 HE. & 2T 5 Himd 5]
T, HslEoRiE BEEICHEESNIZEREZMR EE ORIy,
NPT VFT 77— KU T F o,

12DFR LT COMND, TET V ADE N OEBI 2 FE T REMEICE S X
8 ODCOxHERDLFMD I DITZEIR L7,

EKE 1#F2 CHWr &7z 8 5D CO DA% Y A 7 KEEI GO FIfEIT; U7 F
MEFD 27% (90% Probability interval (PI) 4-74%); filfh K OMROK U E
JAM 24% (90% PI 4-60%); 51X D iksy 18% (90% PI 5-65%); = 12 Filf#
ENT-REBDOUEFE ZTE D Z LD 16% (90% PI 5-45%); 7= /KMNTE DK
w2 T D T LM 15% (90% PI 4-53%); SKICIHBAIZ RN 325 2 &5 14%
(90% PI 3-36%):%5+ AV 1 OFARZ2RTED 12% (90% PI 3-50%); B
fRESNI-EEEZHEH 52 &5 7% (90% PI 1-18%). & L UREhi,

A& 30 I L 72 C O OF s K OVR UEA] D,

%IJA#_T'; .

0 W ONDOFRIIRFICHHATEDZ & B, FHENY T, AR~
D),
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HOMFEDOUE B, A AkF= VT 1158,
L0 RVWAEREO B (Bl Fol&ohik) £
LRI 03 2 227 2 e (. BOK O, SREHISIN).

RAIZIE

BENEE (B, BIEE T 5 720 ORISR 72 28 5 )3 4 35),

2y hr—OxRM Bl BEITHESEFO L#MZRA L TWRNnoT, i
MR OB MR AT D Z L ZFHIT )

FAEE 7o XK OB X 2 WHAFE OMEIER O (BILEIN 23 B R
B (K, R, Bew) $258).

il 40 CO ZAlABEDETARITL 5D

BEDEIIEE N D B a Ny X —OFE~ORAKR NGOG < 1=
DIZEWIRDBHHZ ENTHEEIND,

ARy Z—=RNFEIZEET DI A7 ER/NITHDITE,. N
X2 U T ICEET TR TOEHIEE 25520 E ) L il b7
AY

Kx DEBIEBONFIZEET D ARMIEMNEO LV RE W=, BBLE)
EAE DRI REEET D EIETERY, CODOHIZIFMmd CO D
RERIETOILOLHDL L, WHUDHEELH D,

L CO DEAICEMR LR WEEAICIE, BHEREEEAZERICLTZ2o0
CO ZHAGOLED Z ENRENEEL LT-LT b LIV,
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(v) EERD X7 5l (fEimi) U 2 7 FHlEs]) ©

[5 4 b ) B 2 RNy 5 =5 BT 5 MO EHR T T %
DT — RF ==V ORRDAT— BT DB OHBD
R

(State of Knowledge Relating to the Contamination of Broilers

with Ca(pylobacter and Assessment of the Impact of

Interventions at Different Stages of the Food Chain in

France )
[EMtgBEd) - 7 7 A B MR @f 42 2T (ANSES: Agence nationale

de s écurité sanitaire de 'alimentation, de ’environnement et

du travail) .
[H#] : Collective Expert Appraisal Report; Anses: Fougéres, France,
2018:1-81

(#iZ])
EFSAQ0114F)DFHIIZ L2 & RO A v a3 T 2 —YE D 50~80%1.,
R L L COBANGTE L D LS, ANSESIE7 7 R EHE - RPEN T
% - MEA B iR (Direction generale de’alimentation: DGAL) 726, A D
N enNg Z—RGIED U A 7 Gl R OF & AREFIC BT & ATEERE @ﬁ
B OB T 2l 2 K S 7z, DGAL OFERIE. WA OFE A Y
BIAhEanRg H— hObT@ﬁﬁ@Eﬁ&Uﬁ/th?§~@m’ﬂ
TLHVRAIEHOLED OO R Th o7, ANSES IZE W EMFICL LT —
%/&&w~7ﬁ XiE S, 2017 4 3 A ~2018 4F 6 H £ TIZ 13 FISH O
SERT b,

2011 4= EFSA O E RELIFIC/NFR éﬂt’ﬂ%lﬁ’]é&ﬂﬁ%ﬂléﬁk L. REAPEE
BEOREOL TV TEFER L, 7T L AEBT D8N REO R FEIREC
B 238 (MEeERHE) LU, 77V AERAEAEEEMNE (Ktude
Individuelle Nationale des Consommations Alimentaries : INCA)IZ L 52 f
T2 ENRA L, £1c. 7 7V RAENOD ¥ r N T 2 —RYYED BE RO
— AT A U EHEF Lz, 77— FFx2— L OFKEBEICBIT AR RN AFEE &
PR U7z, BHME T L DRk EFTIL, z‘7 B CHSE ST B SR 26 DNFT D
E#EET /L (CARMAL £7)V) (2, (RELE MR LRE G 7 7 A DIHE B

15 CARMA (Campylobacter Risk Management and Assessment) &%, 47 V F[ET
NIRRT (RIVM) 47 U ZIZBIT2AHEOBRASEHREDO I o Easxy
2 WG A ET 5007 a Y = kO,
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DERET NV ZMAPAN T, EREY 27 5l 2 Fht L7z,

(UREHEETIL)
BRAHE R (I y ) KOHERIGOHE 51T CARMA £ 7 /L% v,
BT ICTRBRTORE &, HEEIZE D TRHEOEY 2 — I BINE N,

1. No model -
— ¥ waldmg
[ 1 efesihering
Processing i BV iRsETaln
ashrayg
) beTling
2 = CARMA model |
| breast cap
Cutting [ double filet
) filex
) L J
3 - New modules added to CARMA .
modeal Storage
4 - New modules added to CARMA } v
madel {Poisson af al. 2015) Uonisumer
Preparstiom
T
5 — CARMA maodel s Ingestion |
ke pespaise

R34. D25 ADET@EETIL

KHBEINDHHBAD T0%MN 7 7 L AFET 97% N7 7 L A TRIESNTWND Z &b,
7T UADETIVINE 2 BT,
KR : CARMA €5 /v
FERED B ICHHBERTORE & HEEIZL D FTAOEY 2 — /LB
(ANSES (2018) »551f,)

[ 2R ]
1. TRINDDRZZERT DO AHF (B5KOESAIY)
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F£19. EBRUBENBIETOLFIA, TOMHE., Tt AFE
Table 6: Examples of potential interventions to achieve expected effect
E,::g:;r the Scenaric | Parameter Effect of intervention Potential intervention
Indoor flock only :
Ala Brevalence =10% (70-10 = 60% +  Fly screen or
pravalence interflocks) +  Stop thinning or
# Slaughter age
. -30% (T0-30 = 40% Indoor flock only :
P:Lrgjzﬂun Al Prevalsnce pravalence interflocks) +  Fly screen
P AZ Concentration | - 0.5 lag + accination or
Al Concentration | - 1log « Phage application of
- + chemical and biclogical
Ad Concentration | - 1,5 log substances addad to fead
AL Concentration | - 2,5 log or drinking water
QOptimizing the main parameters
- {temperature, duration, air velocity)
Slaughter B4 Chilling -1log but very dependent of the initial
Campyiobacter contamination

2. BETONAIZED) RV ERSR
IR OVEYEE T0% 5 60%, 45%IZ FIFHZ & T, U A7
FNEN 14%, 43%KT 25 = E3HEE Sz, BIBEF OEE % 0.5,1,1.5 K&
M 25log & T2 2 &MTEIUL. U AZIZENEN., 46, T1. 85, 93 %IE
BT 252 ERHEE SN, BEMOBEYEEEZ 70%0°5 60%I2 Fif, £7-EHE
HFOREEE 0.5log FIFHHAUX, UARAZIE53% Fnnsd EHEEINT,

R B T

#=20.

RIETDNRNAIZE D) RV EBSE

Table 7: Effect of interventions at the farm

(ANSES (2018) 7 58(/H.,)

Phase Scenario Variable Reduction Nr cases Risk reduction (%)
Baselina 272030
Ala Pravalence intefflocks [From 70 to 607% 233 040 14
Alb Prevalence interflocks. |From 70 to 40% 155 960 43
A2 Concantration (.5 decimal reduction 148 560 46
Primary Ad Conceniration 1 decimal reducton {7 800 i1
production  |Ad Conceniration 1.5 decimal reductions 41 760 &5
AS Concantration 2 5 decimal reductions 18 T80 a3
Prevalence interflocks |From 70 to 60%
e concantration 05DR 126570 53
HEHTONACLS Y A2 EBHRA TV ATEL T, U 227 QAR LT
Do

(ANSES (2018) 75 3[H.)

3. BERUESRWHERETONAIZES ) RV ERME
BB
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BT, BN TR COBNEY ORI EZ 10%E0K, PR H RO BN A O IR
& 10%K, o0 F U AHEMTIE, VAZIE3N54% LN TFRLAR
W ENEE SN, D BHITFET llog Wk & FiF 5 Z LN TE L,
UAZILT6% FD35 Z & HEE STz, WP TR TORNEM ORI E 10%{K
W, PSR OB EY ORI E 10%E W H TR CHE% % 1 log Fif
HAUE, VA7 I1F 18%I S D & HEE STz,

THE A B
TANTOHEEADFHEG B 2@ 95 2 & T, 85% D Y A7 K, FD
et & B B oW 2 682 2 L T, 87%D Y A7 R HEE ST,

& 21 (Table 8) BEEMEBERETONAIZLS ) RV EEME

& 22 (Table 9) HEBRETOMNAICES YRV EBHE

Table 8: Effect of the interventions at the slaughter stage

Phass Scenaric Operation Reduction Hr cases Risk reduction [%a)
Baseline 272 530
B1 Scalding 1 decimal reduction 264 560 3
B2 Plucking/defeathenng |Probabiity of leakage reduced by 109 261 470/ 4
B3 Evisceration Probabiity of leakage reduced by 10°%9 264 520 3
Shaughter  [B4 Chilling 1 decimal reduction 66 570 76
Plucking / defeathering | Probahility of leakage reduced by 10
BS Evisceration Probabiity of leakage reduced by 10°%] 60 030 78
Chilling 1 decimal reduction

At this, stage, only the intervention at chilling results in a risk reduction of 76%. The other interventions
tested show a risk reduction lawer than 5%,

7.53.3 Interventions at the consumer stage
Table 9: Effect of interventions at the consumer stage

‘Phaze Scenario Operation Compliance MNr cases Risk reduction (%)
Baseline 272 930
Cia Hand wershing 100% 270 260 1

Consurmer  [C1b Chesning ol ulsnsils 100%: 40 080 B
C2 Cla+ Cib 35 G ar

Tha mrsseilan af ssass sssbamlnatlan thensh s slaanlns af fhe shamalls balfs haasd bard alaba) asesses

(ANSES (2018) 758(/H.,)

€t

77 U AORABRRLICEEND D B a T Z—DARILIZ OV TIE, 2008 4
DI —B Y /NORX—ZAT A4 VIHELRIZEALEF LT —F BAERI TN
MNofe, LML, 7= RFRFz—rOFEMTOIEIERIMAN 2010 F-LIkK,
R TEATINTWe, 2 E T, WHBAESS CHRHA IS DI+ 70k
WRH VRO THD Z ERFEHENTZH - ATEE R, BGERITR
RALBESS COREENRIFICB T2 N DEHO O DOFEFERBRNA R E L TEH
0. Ak EERAMEE EEMICEHET 5 Z ST TE R o7,
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ZOVEETREM LT CARMA (KBET VI, MEIEY 2 — L EHEE 7 =— X
A TR, WS OO T A0 EE2HE TE T,

JEGTIE FEOREICE D L BT MTERET OEEE FIF 5 AR D
MR THAZ L E2RE LT, LENR- T, 728 213, UV F B F H F6E
72 UL, AREAEZRET D DIZIEF IR TH D ATRetEn H 5., Bl 213,
T F BRI DEREYT O e u Ny X —FEE 1.5 1 og OHIEE K
T, U R & 85% W D EHEE Sz,

- BB TIE, SR, B OELENEY ORI E 10%H 1, Pl
HEFOHILE NED ORI E 10%HIE T, FxXTY 2 271% 3% XiE 4% DI
D ULELNRY, ZHUSK L, WMAITTENIEF TR T, 1llog OEHIL T
T, XY A7 % 6% T 5 2 LR HEE ST,

HEE T = — AT, FEVOLTIEHAEMSY A7 1% L TR 6RWA, T
NTOWEEEPHEREZ WYY T HZ LIk, VAT % 85%IRWTE
BHEHEE ST,
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(vi) EEMY R FFEEHIG
[#A4 Fv]: BEAETONANEZFTMET 2720 0RHEO N v Ea Ny X —
DEBMAY ) 2 7 FH €T L

(A quantitative microbial risk assessment model of

Campylobacter in broiler chickens: Evaluating processing
interventions.)
[335] : Dogan OB, Clarke J, Mattos F, Wang B (University of Nebraska-
Lincoln, U.S.A.)
[(H#] : Food Control 2019; 100: 97-110

(#iZ])

ey Z— BT A NREAE Y A7 AT A 7201, MR, FEL
AL BEMZRMAED Y X 7 3HIE T VRER S, 7 /VIZARABO R
BN AEF TOXREOHB I AT LEDNN—=LE=LOTHY, ZOHFEDOH
PITIRA DL & ZVUCBEET DB E DR RET D720, BRSLEEIZ
BIANMAEBEOENEEZFTMT L ThoT-, N—AT A ET ML, — K
W72 EEEIBATICH D& . BT VOIS ERFED 12D DI /NR DN AIZ L > THE
iz,
ETNVORGBEBERANRIA=FEZREL, 7= FFo— Il HER
BHARA U NERET DO, ESIREmI N, IKHFEOD vErany
A —IEB L OVEEE DO B ua Ry Z—EYED Y A 7 # KT 5720, &
JSSALBE TR RTRE 2R N AFEE OB IOV T, v U A8 & VT Rk
L7z BB U 2 7 HEEE L, 4ERM 10 T AHTZ0 DA B ra Ry B —YuE
DFEFIE L TR S, ITAREOAIMEIL, X—RA T4 L L, ST AHEE
DEIESNTZHED T e a "y X —FYGE ) 27 OMXEILE LTRSS
7oo BT NVTIE, XR—=RZXT A& LT, 4 100,000 A24720 274 (95%CI :
0 —561) OIEFIOFAENHE SN, HEEORMEZRICET 28T & BEL
HIGTOEEIT, AABOEEZFRNE T2 eany X —~DE FE x5
ST 720D RELRDLHEBEERERND 1 D Thotz, T U AHHofERT
3, ALFERBL A (AR & 7213 EHE) N A7 HEEE 2 KIBICHIRCE 5 2 &
DRI NTZ, ZOET T, BIEORBFEOMEITF 713N AHE O FH i
IZE BV RTDOENIZONT, VAIR—RADOERREEITO VA7 EH
FDRDDT L— LU —7 i35 2 LRI S,

[(ET /L7780 —F]
WHEDOEENSBREFE TOV T I Fo— BTy axs 22—k

134



2022582608 FE86EIMEM - VM ILAEMFAESEHN

&H 3

TTRET ML E Tz, 7 WIE DES K OV BB ~Oilaek, 1) & S0, (il)
B . (B EAED 4 HS>DOFY 2 — /WIS T TER I, BAOKRE
WS- ea Ny F—FHERIGET VEMAGDS, A0 107
AN&HT= 0 OFEBBERAELDHEE SN, MENRETVIITRIOELY TH
%, WAOKHET, b, QBEGROEBUEG~OmE, ()&, (i)
BIBARE ., G LRE) TRLE4ODEY 2—LE, —FEFOEY 2—/L
(HEGET V) IZH 0 TER LZET VIS E . 10 F AN ORIESR
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16
17
18
19

A TR,

B, AR TIE, EBRICIE, BRITARREIC THE b L<IE TaE] RAF
ENDZEICRDTED, TOEBOHNICOWVWT S, /NE UTHEE (FEE)
TORLFEDOTE RS L2k e LT, £l

XIS LTSN T A —H 2

—
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i E LT,

Goncentration in Flock prevalence Within flock

feces ‘ prevalence

i !
!
Module 1 Module 3

Pre —Harvest & Transport

Gold storage

h 4

Scalding

i

Picking

Post-picking —
intervention

Evisceration

1

Post-evisceration
intervention

Washing

Pre-chilling —
intervention

intervention

Chiling
Module 2
Post-chilling ——» Processing

Cross-
Contamination

Inactivation kinetics
v

<

Thermal
inactivation

Time & Temperature
«-—
Module 4
Preparation & Gonsumption

Dose

Dose-response
mode |

< # of servings per
Person per year

100,000 peaple

Module 5
Hazard Characterization

Probability of

il lness
-~

\

Final risk estimate
(# of cases/100, 000 person-years)

K35. AABICETRH EOQNIEA—DEEN I RVTMDE-HDEFZE

TJL

(Dogan et al . 2019 7551, &2 L TEAL,)
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(#5£]
DR—RXSAVETI

BELFICBIT D INTEY 22—/ CIEAR 2L BLE R IE, BET. AR L

DOPLFL, SN2 L ONIESGH . PTG, KOs L oAKm ) bRk LTz,
ZOEMETONA 10 ALY OER T a8 g B —RYUEBREHIT 274 (95%
CI: 0 - 561) L HEE ST,
BB THBE TR DR OTG YL I A E TIZEE O 4-log B (BL%E 6
to 2logio CFU/carcass ) & . WEMRE FITEINIT 1-log DOIHYARENHEE S 1
7o FIERRDAE DGR DAL T HBILE S, BRBLEEY 2 — /L TEB LZ 45%
N 26% (TR 5D EHEE ST,

Prevalence and Concentration Changes

I
8
=
L
(L .
F - — -
= -
o =

0 -
H e e mEmemEEEER . L a==TT" -
-—— -
-
------
0o
Farm Iraresport Exteriar Scakding Frcking Evscemban ‘Washing Cralling Sinrmgs kg
Processing Step
an
-_-____,_———_- -,
.

e . - =
£ 40 i ma = g =
2 S
= -,
[T -
4 ~.
= L
5 i .
g OO

10 T T T

Faim Trafsguit Extesdian Scalfing Piackirsg LRI ()] hing ki i I k
Processing Step
Units; === Premkeno Conceniraton | log,y CFUg feces) -=.=  Concentrabon | log, CFUcacass)

K36 (Figure 3) . WABOHBFI—22BLTOALEONYE—DF
K?,ﬁiﬁ‘qﬂj’]ﬂﬁ\ TL—x UTNENRN—FB XA & 95 R—F L XA )LDA KX —I)L %

E Sy IS

BB EReR . T E4k (logio CFU/unit)
ROt - R (OS—® o b)) M B (Khw) 20REL (G) IR DR,
TR - % (logio CFU/unit) . ##h : 235 (i) 2 OREE (G 128 2888,
TROF5(Cooking) 372V DX, fEAVINS <, KUZRE RN 20,

(Doganetal. (2019 7265[/H.)
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ERalin

Z

MBFHEOREN S Y A7 2 TP HR T, T XTOEE I WHBE
BN S 4L TV LR (Teook>89.7°C), 1 AEM D A1 10 5 AN Y720 o BEHIE
0.12 NZE TR L, 2T X TORHB MR A3 (Teook<45.2°C) D,
1TAEROAND 10 5 ANYS7=0 OBEEIL 8437 AN THINT 5 L HEE S =,
B IS AR M O EE Y 2 — )V DRE AT CEEE AR /T A — & [Tk b o5 Y
FDOZEAL(ORtrans), N THEAEH ORE(CI), BITHE (ewlp), BHEM DGR
(Pflock) K QMg o 02 b(LCtrans) Th - 7o, fLOEY 2 —/L & g L
T, B RO E Y o — W3 &B 72 U A 712880130 70, BB~ D
Wk LG R LR Ol i & LR S E 5720, kRO A% O E#E
(broiler welfare) D FTEIZEETT RETHHEEZ BN,

Tornado Chart for Inputs Ranked by Effect on Output Mean

S

X I
w g
~ @

0.12

Teook=

LCeuis= 12.88 1540.91
LCscara= 1.60 1453 47
L Cpick= 0.88 1306.81
Tdose = 0.00 1214 58
ORscaia= 39.64 0913.46
Plreeze™ 800 I 544 78
OR arrg= 5572 I 63175
LCepin= 30.64 543 26
ORchin= 15899 660.05
ORyasn= 169.47 64591
o ORpic- 159.24 53248
D ORtans= 166.70 52223
5 Cri= 62.89 [l 380.47
= toook™ 218.85 Il 501.73 . outs i
> éDig.umy- 214 92 [l 425 42 nput increasing
= cvis ™ 268.12 W 430.16 ,
a Fufp= 274 12 417 30 . Input decreasing
£ ] 27377l 416.91
Priock= 171.00 | 279.52
frefrg - 217.15 [ 308.28
LCyasn= 236.33 318.96

s
frefrg= 239.70 § 303.74

reeze =
ORfreeze - 26550 {283 .38
LCtans= 27063

27917

Vrip= 274 16,274 27
Vitute = 274191274 25
Floose = 27421127423

Baseline = 274.22
T L} L] L] 1 1 1 L] 1
0 1000 2000 3000 4000 5000 6000 7000 8000
Number of cases per 100,000 person—years

273 16[305,42

37 HERMREICBNT, ERKREWEHENLNIT S M r— RF vy — R &2 HNT,
FERPE T OREFR A R LTz,

fith 3 U R 2N SEH R, Al 10 5 AN 4720 OFRFEIEAE

M DR (E72H D)

* Teook : Cooking temperature, (Ecosure, 2008)

* LCevis : Concentration change during evisceration

* LCscald : Concentration change during scalding

* LCyick : Concentration change during picking

* ORrefrg : Prevalence change during refrigerated storage

- ORtrans Change in prevalence due to transport

+ Cf1 Concentration in feces
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* teook : Cooking time
* ORevis : Prevalence change during evisceration

- rwip Transmission rate

+ Pflock Between-flock prevalence

* tireeze : Frozen storage time (retail + consumer)
* ORfreeze : Prevalence change during frozen storage

- LCtrans Change in concentration due to transport

* Vailute : Volume of fluid assumed to dilute loosely
(Doganetal. (2019 7 65[H,)

@ F VU AfEHT
- H—oO AREICET L U A
PR oD 7 a7 1 (KedEEE) 72265 OFEOIRRL; EHESC, BH%TF 7 —
W EN o #% B Al (cetylpyridinium chloride (CPC), acidified sodium
chlorite(ASC), trisodium phosphate (TSP) & " peroxy acetic acid (PAA)) @
fiEA (EEUXRE) 1T, & U R ZIRB RN H 5 &t iz,
BRLE2—KOAZTF U ASR-MAIZE W T, 20 ORilx DT U A5y
M4 FEhi L7z,
UTFTD#E2 312200 F VA %RT,
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Table 7
Analysis of single intervention scenarios,

EScenario Mean Risk Q5% CI Intervention
Estimate Efficacy (%)
Bazdline F4.2170 o 561 6843
L Soft scalding 5029806 118.5666 BET 3946 Mot effective”
2, Scalding with 34.1030 o T6.BRED B7.56
additives
3. Picking with L4113 [V 3.0667 o.62
cloacal plugging
4. Air chilling 635.9007 135.8658 11359360 Not effectve”
5. Immersion 1444037 0F 3267208 47.34
chilling with
chlarine
6. Spray wash 2RB.3403 [ SBR2175 Nat effective”
7. MAP subgroup - 1717150 o- 471.2256 37.38
Air
B. MAP subgroup — T24.1413 167.3816 12809010 Mot effective”
CO2:02 N2
9, MAP subgroup — 167.6932 [V 458 6016 38.85
100 Os
10, MAP subgroup - L7194 - 4.8781 09,37
100 COy
11. MAP subgroup - 18565260 10020800 27109710 Mot effective”
Vacuum
12. Processing aids — Spray — CPC
Post-evisceration 0.0010 o- 0.0021 100.00°
Post-chilling 0.0005 [V 0.0012 100.00°
13. Processing aids — Spray — ASC
Post-evisceration 01382 i 0.3068 9095
Post-chilling 10,0244 o 238147 06,34
14. Processing aids — Spray — TSP
Post-evisceration 31.0066 o 90,1887 BR.69
Poat-chilling 91,7926 o 2605013 66,53
15. Processing aids — Spray - PAA
Post-evisceration 07757 [ 2.1455 oo72
Post-chilling 0.7361 [ 2.1049 o733
16. Processing aids — Imm ersion — ASC
Post-picking 00009 [ 0.0020 100.00°
Post-evisceration 00017 00000 00034 1040.00"
Post-chilling 0.0869 - 0.2548 99.97
17. Processing aids — Imm ersion — TSP
Post-picking 13844 o 3.4133 09,50
Post-evisceration 199036 L0968 38.7103 9274
Post-chilling 241.3876 0F 5210552 1197
18. Processing aids — Immersion — PAA
Post-picking 01707 [ 0.4882 00,04
Post-evisceration 344327 [ 1018219 EB7.44
Post-chilling 0.7361 o° 21049 o973
19, Rapid Cooling -  155.1844 [V 4335357 43,41

Ny immerdon
20. Rapid Cooling - Spray
Pre-chilling 216.2317 [ 5316919 21.15
Post-chilling 174.6423 o 4766162 3631

[Not effectivea] DFERIZY A7 BINTHENRD SRRV E DL RT, FEIC b &
TV A ERTE,. BiEE DR E R L TV 5,
@Risk Y 7 b = 7 OHFEIZ L D EHEXE D FIRNR~A T AR5
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[0 L THEELL,
(Doganetal. (2019 2265[H.)
HEEONNFEEICET DT U A
%< DRRB A DI CPC A7 L—, PAA 27/ L —, ASC 12i&E7-
X PAA RIEIC K- TiEk STz,
Soft scalding + air chilling 721F TIZZRATIZ72 <, U A7 XM %,
Fz24. 22 DHEEON AFEEIZET LS F UA D

Analysis of sulriple innernntion sommaeio

Somaris bisun Rk Fytimale 05 1 Imarvention Efficssy (%)
I. Soh sealdiag = CPCspray A000S ¥ Lol 2 100, 0

2. Softscplding + ASC spoy Lty 1e] n 1 4807 FThH

3. Solt scalding & TS qpray . T it AL E4T0

4. Solt sealilng = PAA spewy 2 E4EE o BIES FEDE

&, Soft sepldnmg + ASL Immeraon dAHeE n [Leadl ] B,

6. Sofl scalding & TSP immersion R ] o 158 6063 E£AD

7. Gol sealding = PAA immecion Q04S o LI6 08

8. Alr chilling + CPC spray 0000z o LI06 00, 0

9. &ir chilling & AST spray 4 I6RET i e aEas

1. #ir chilling + TSP spray 1562175 o 455 2R0T 4281

11 Adr chilling + PAS spray .H%E o 1168435 5558

11 far chilling & AST immersion 0oy 1] DGR 100, "

13. A chilling + TSP issmerdon 45000 126 0407 BOZROT3 N offeaive
14, Mar chilling + PA&S Immersdon 0.5508 o 1L>9%3 3.80

15 Soft scalding & Air chilisg TITALL6 236 054% L3177 Mot aifective’
16. Soft sesbding + Alr chilliag + OPC spmy Q0003 o 06 100 00"

17. 5oft sepdding + Alr chilling + ASC spray 16.1523 o HIGT0 410

L8 Soft scalding « Alr chiling + TSP spray 1608526 o ATLTETY IR06

1%, Soft seabding = Alr chiliag + PAA spiy 107 2004 o 3154751 &001

20. Soft seelding + Afr chiling + ASC immersion 01714 o 050062 M

20 Soft sealding & Air clilisg + TSP immanicn IR1 4510 o FIT2a3 3282

213 Soft secbiing + Alr chiling + PAA immersion 18,4000 i 41100 9339

BEIZ Ta] 2T CWOAEATNIE. BiEEZ LD R EZ R L T 5, [Not effectived | DFE

ATV A7 M THRPBO SN RNSDERT, @Risk V7 MU =7 OFHIZ K H{EH

XHED FRB~ A F R o7 5E81F [0 & LTHRELLT,

(Doganetal. (2019) »»551H,)

22 DFAEDOED LTV Ao EFE L, 2o DfRE2 R Uiz, XM
D FRN~AF Aol /81F T0) L LTERELE,
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(vi) EEMU R FlEHD

[ A4 bA]  AOFEROEITNFITI T 5 EZGYRIZEE LI A0 e a
NG B —JRYLSE . F— A N T U TINIEIT HIAD T U AT
A RTHIODERENY A7 3O H

(Human campylobacteriosis related to cross-contamination

during handling of raw chicken meat: Application of

quantitative risk assessment to guide intervention scenarios

analysis in the Australian context)
[225] : Habib I, Coles J, Fallows M, Goodchild S
[ H#h] : International Journal of Food Microbiology 2020; 332(2):108775

(#iZ])

ZOWEIE, AOBAOTY HWNZEB T L a4 5 U X7
fili & & PRS2 IR T D IO D BB R —RAT A T —H EERT 5 HIT
iTbiviz,

AOBARLE (n=315) (X, A —A FZ7 U7 (WA) OKETH/S—RIZH 5/
FEA—R—w—lry bn b 1 4ER] (2016 4036 2017 &) IClEA SN, B
vaRs B —EET, TRTOY TV TEBERKIEIC L > TRESNEN, 3
YN D 58.T% (185/315) Tld, HEMERZRITIEICHE > T, EEEBHE L MAE
O CHEEEZEH L TRENMThNT,
EBERHERZHHT D L, o7 Ld 23.8% (75/315) b A a7 X —
AN S 7= 08 WG (~1g) 2 L7256 o 7 v d 53.7% (100/186)
T RN BB 5T, IR Ay Z—0EEIE. BAES EED
76.2%73<1 logio = 1 =—JE K H{Z (CFU) /g TiHEgEn, 7o 18.7%
23>2 1log10CFU/ g THHRINTWDH I L EZH LT o7, B L7z 315 OF
W 7V e r Ny 2 —E BT 1.821ogio CFU / g (HHE#E(R 7 (SD)
2.26 logio CFU / g) Th o7z, REDTHRALNO OBEBERIKIEICL DD
yeanRy 2 —pEEORREMEIT, KERHWEREEELY bAERICE o
(v XH[OR] 4.4; p <0.0001), H v u "y Z—OFEBUTFERSICEEE L
TUW= (1.94 logio CFU / g [+SD2.26logio CFU / gl) . T ERE & 52 & AN T fii
HEDOHBOMEMERIZIESNT, hrEany X —HIWn DO E R AH)
N oT-, CUHEHRERMEIZ. Habib & ® 2019 ED iR T4, Habib I, Coles
J, Fallows M, Goodchild S: A baseline quantitative survey of Campylobacter

spp. on retail chichken portions and carcasses in metropolitan Perth, western
Australia. Foodborne Pathogens and Disease 2019; 16(3): 180-186)
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[(ETF)IL7 TB—F]
COETNTIEHREF RIS D B u Ny X — K IYEDRIELFE L T
5, M3 8DEIHIIWA (A=A TVT) TOHELEINHBAN AL 2250

THZ HICRZFEL RSN TV L<ATRAME Lz, BAEMIZIE, BHBHRON B

N7 Z =R Y T ZIfE DD X 2 U U ~AGEH R E NSV — FTD

5% 2 A RIS Tz, RIS IE YRR -G 7 X B | )b en

Sy B —RRIEE ST 5 U A BRI LT

Fig. 1. The conceptual framework of the QMEA model of Campilobaceer spp. related to cross-
contamunation durng handling of fresh chicken meat

RETAIL

- Prevalence of Campylobacter i retail fresh chicken meat in WA (P )
- Mumber of Campplobacter in retail fresh chicken meat in WA (N )

- Senving size of chicken consumed by Australian adults | W sesing)

- Mumber of Campylobacter in a fresh chicken meat sering (N seeing)

L |

CONSUMER HANDLING AND MEAL PREPARATION

P el H SErving
"\I‘I .\r.l
Chicken serving
< T
F Trancier rats to curtaoss
(==t ] .
Probablltty of --- - Surfaces
E-sontaminatisn
o T2
! . neter rate to foods

Salad serving

F .= The prevalence of £alad vegetable contamination
C 2 The level of contamination on salads In CFU per square centimater
C 4 The expasure level per salad (2.g., clcumber slices) saning [CFU)

¥

HAZARD CHARACTERIZATION

Dose-response relations hip:

- The probability of illness per Campylebacter dose in a salad [P &)

- The probability of illness per a contaminated serving of salad cross-
contaminated after handling of fresh chicken meat (P iprsiser = P o P )

Relatve risk reductions: (1 — intersenton modelbase model)
Effect of intervention-based hypothetical fargets on P wdskses after
impl=mentation of the control measure and before (baseline model)

38. £EHBANIRLVDEIDREFTLEICES MRAETIL

(Habib et al.  (2020) 2>68[.)
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FREFRPIZIB N T, AOHBRANORZEFRINTCH Ry I X EBETH 2 &
2D e u Ry 2 —ONERIEREL TS 2700, EEAYY R 7 5
(QMRA) % ki L 7=,

FHIET VIZE, A=A N7 U T EECHRBIEE S 40D AR &R L OS5 A
Hknh o vua sy Z—EBET —4% (2016-17 £, /X—ATHNO/NEE 5
A L7z 815 itk (J5Y1L 53.7%)) ZAEH L7,

FIEHERDO /T A —2 L LT, ADBANDL T T X ~DREBYR, ST XD
vEa T Z—DiEYE L)L B BT T VI IA AT,
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01298 L0 L3RS

0.05  0.10 D15 0.20 025 030 035 040 045

Prevalence of contaminated salad vegetables

M39. EH (A): REFRELEYSTOERDEE (1og, CFU/1 B) K%

fitEh - ATRETE

(%), 1 FRE ENIKEESRE)

40. TR B) : REFBFELIEYSIDRAICEDHFREES Mt - ATAEM

(%) . t&%

HICKDBRLER (AT EFHER)

(Habib et al.  (2020) 2>58[/H.)
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FRENZHTH 1 U0 DOH B any 2 —HEYEBEE T 2.76 logio
CFU/ —vt' > 7 (SD=1.501og10) . 7 ¥ OFHEGEIE1T 22.4% ThH 5 & HE
EShT-,

Fig. 3. Cumulative ascending distribution for the log probabihity of illness predicted for Campylobacrer
consumed in a serving of cross-contamunated salad after handling of fresh chicken meat

5.77 243
. %0
100 %
80%
&
= 60% -
=
=
=
£ do%
20%
0%

-6 14 12 10 -8 ﬁ 4 -.2 0
Log Probability ol illness
B40. REFLEICEDHVERNY I —RBLEDRBERAERE
et - FEIERER (%) , 1l : MENDORIEHER (T <IFEHERDPEm 72 Y 0 THRIE)
(Habib et al.  (2020) »>551H,)

FEREBA ORI L2 7 X DORFEF R L - T, PRINLDGYTTITX 1 &
W= D FBIEMESRIT 1014 ~103 ORI AA L, L 7.0x104 (90%15 $H X [H]
+4.7x103) EHEE 72, FIEMER 50%1% 104 L HEE S v7-,
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Fig. & Ralative n:k reduction in the probability of illness (campylobactencss) per 3 serving of cross-
contymurated salad after handling of fresh chicken meat The different scenano: reflect the effect of
intervention-based kypothetical targets on P 0. after inplementanon of the control measare and
before (baselime model)

28

22
» 18 18
=
' 14
10 9
| I 3
, ]

RP 1ty RPI0%; RPN RALOE; RALL; RS0LS: 8D, RSLEk SD, 1 Hygiene 5%

Relative risk reduction (%s)
I

104 pILTY It Mean log, Meanlog. 1 0% logunit log umit
prévalence  prevalence  prevalence 0.5logunil  log wsit lower lower
reduction  reduction  reduction lower bower

Scenariohypothetical target
X41. HTABESFUF
W EM BN AREDOL TV AL DI Ny B —RYRE DR B RAE R DI
T R - AR EIRIER DR R (%) ORE S, il KFETA8 SO F U A (il
Z )

=

(Habib et al.  (2020) 2581H.)

- RP10% : RP (Reduction of the prevalence of Campylobacterin retail fresh chicken meat
BN O e a Ny Z =5z 10% K FEE53 T U A

* RP20% : [F] EZ 20% KT =52 F VA

- RP30% : [A] E% 0% T sH52F VA

- RMO0.5 : RM (Reduction of the mean log concentration of Campylobacter in retail fresh
chicken meat) HiflREBAID N v BNy X —DSFHEYEE 4 0.5log B SEH LT U A4

*BRM1.0: A k% 1.0logll bS5+ U A

- RS0.5 : RS (Reduction by a change in the standard deviation) HilRFERDO I Ea
U Z— DGR O R4 0.5 log b S LT VA

*RS1.0: [l & 1.0 log b &5 F VA

A Ge Ze 3O Al T B B B DO R EYe a 5% S ¥ 5TV A
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