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61

OLHXF*

#£2 NMABEOME (Overall summary of effects of interventions)

WHERTICBIT S e a "y 2 —KEizh 5 £ 7 Ak Z FROCER
EREBRE T DA
AL A2 ) T ¢ 21 Hi# : 20.0%—7.7% BERNEY«%E (BFP) Yes Gibbens et al., 2001
28 Hifn : 32.0%—12.0% BFP
35 Hiiit : 44.0%—30.8% BFP
42 Hifin : 70.8%—38.5% BFP
AH— R 0.40 (0.15, 1.09) p=0.06 [Zxtiid 2% BARE A E
T VA
TIAART Y= 21 A : 11.4%—5.8% H#EMHIRESE (BFP) Yes Hald et al., 2007
28 Hifin : 28.6%—5.8% BFP
35 Hiiit : 45.56%—17.7% BFP
Hifir A i CE AT L= k-factor €7 VICHE A (21 Hil :
0.47, 28 Hifin : 0.15, 35 Hin : 0.10)
#k % (thinning) O ik BFP #E OR=1.74 Yes EFSA, 2010a
[ElRtR% 0.5521 % €7 /VIZ i H
AT F s BFP #£E OR=1.98/10 H#4/n Yes EFSA, 2010a
[BlJF£R%K 0.06742 % €7 /LI
U7 F o BIBENEYH T 2 logio 8 No de Zoete et al., 2007
NI TV SENEY T T 5.1-5.9 logio B No Svetoch et al., 2008
NI TIVFT7 7 =G BIBENEYH T 3 logio I8 No Wagenaar et al., 2005
A& DR K ~D RN BIHENEYH T 0.5-2 logro B/ No Chaveerach et al., 2004
[RNYSIILY) hE7e L No Hilmarsson et al., 2006

Solis de los Santos et al.,
2010
Skanseng et al., 2010




G — BSIRS OIEERE TON A

03

Fa R o> kT KRz IS - 70 M1 A No
JL—h+« FU—=FA b Jl—hsa X=X b2V 7.5 logio b No Berrang et al., 2004a
7 L— hEHIHTZY 5.5 log D Allen et al., 2008a
7 L — b5 40-60%80 Slader et al., 2002
BISAEC DA A
& WA YR OB Ik #({F 0.9 logio CFU B/ No Boysen and Rosenquist,
2009
ER LG YR L AR D e PR LB HAFEH 1.75 logio CFU 8/ No Kemp et al., 2001
PettE D PAZE (Cloacal plugging)  #{#1 0.53-1.7 logi0o CFU 84> No Musgrove et al., 1997
Berrang et al., 2001
Buhr et al., 2003
Scheduled slaughter (Bt F U 2 7 AR G IEIZK T Yes (E#2A91213E  Hofshagen et al., 2008.
(25 U T BRAR BRSO I BAAL B 4 oD T VITHL A IA £ EFSA, 2010a
U A 7 AKALEE 2 i) T NRN—=RXT A
fE. 100% DA%
BT % % HEE
T HRERITEER)
Logistic slaughter (B3~ FOR1  IEFITOT 0722 % No Havelaar et al., 2007
WZE2ME N T2 JLER)
BEAHZOT AN
EARDAL I
g (2%) 0.47 logio /> (EARONM - SMUOEEEH (IOBW) ) Yes Bolder, 2007
0.74 logio /Y (BEFE S 7= 2 &) Riedel et al., 2009
RS R Y ¥ 4(1200 mg/) 1.26- 1.75 logio 8V (IOBW 1% (ZM%%) Yes Bashor et al., 2004
1.75 logio J&> (IOBW £ I(ZME %) Kemp et al., 2001
0.5 logio %A 7 /v (I0BW #(Z1&7%) Bolder, 2007

0.5-1 logio (1000 ppm TPE5FE) Corry et al., 2008
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—{k 3 (50-100 mg/l) 0.49 logio Jdi”v: (IOBW H1, 4.25 ppm) No Bolder, 2007
0.99-1.21 logio J82> (50 F7-1% 100 ppm, 2 L&Y | Hff) Hong et al., 2008
Vo=~ A 1.03 logio ) ("E%%) Yes Bashor et al., 2004
(10-12%, pH 12) 1.2 logio J&> (50C TR LEED ) Slavik et al., 1994
DR L (200CTIRLED) Whyte et al., 2001b
0.5 logio 87V (12% CMEFE) Corry et al., 2008
et AE A (RK) 1.07 logio J8» No Kim et al., 2005
W R FotE & ARDY 43% I8/ No Bauermeister et al., 2008a
EARO Y BRIV 7
0 H T O i AL 0.91-1.44 logio J8i» Yes Sandberg et al., 2005
Georgsson et al., 2006a
Rosenquist et al., 2006
3 JE FH] D 1y LR 1.77-2.18 log1o 80 Yes Sandberg et al., 2005
Georgsson et al., 2006a
BRIk 1.25 log1o 870 Yes Corry et al., 2006
TG AR R 6 logio Jdi Yes Farkas, 1998 or expert
opinion
SN B 6 logio 84> Yes Whyte et al., 2006
FREHHALEE (Crust-freezing) 0.42 log1o /) No Boysen and Rosenquist,
2009
ER 0.46 log1o 8/ ) No Whyte et al., 2003
R E I (Steam ultrasound) 1.3-2.51 logio I8V No Boysen and Rosenquist,

2009




(LLK:1E Appendices C. Intervention analysis using CAMO X v 5| H)

<ET OG>
Future Commissioned “Dose Response “
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ot reduction
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Figure 5: Modelling approach used to estimate risk reductions due to interventions during primary
production and slaughtering

<EEBEONA A X2 U T DR >
9 BABHEIS T 26430 7 O HIC X 2 MxHg e MEGIHHEEIRREZN R (F 4)

Table 9:  Effect of biosecurity in all the indoor flocks in the C4 on the relative reduction in human
cases

Future state Simple exp/Beta-Poisson/Classic+ Simple exp Simple exp
Indoor and outdoor flocks Indoor flocks Outdoor flocks
24% (Current state, median) 0.00% 0.00% 0.00%
30% (median) 1.29% 1.37% 0.00%
40% (median) 3.44% 3.66% 0.00%
50% (median) 5.59% 5.94% 0.00%
60% (median) 7.74% 8.23% 0.00%
70% (median) 9.89% 10.51% 0.00%
80% (median) 12.03% 12.80% 0.00%
90% (median) 14.18% 15.09% 0.00%
100% (median) 16.33% 17.37% 0.00%
100% (lower 95% CTI) 0.00% 0.00% 0.00%
100% (upper 95% CTI) 36.53% 38.85% 0.00%

<HAPEBRBEQ T TA A7 ) — D>

° 3OT—H &L, 50 AROMEHZREZHEET LT,

® Haldetal. (2007) OF—ZIZHSE, HAFHEO A TEADT L7z k-factor L OME H 5
100%IZE 5 £ TOEERE LT,

® HEFTORR, 7IA X7 V= OEMIZEY B M S5 Y 22713 60.07%4 LT,
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< APEEE@H L E  (thinning) OHIE>
# 10 : Pk E APk L7286 OMX e MEFIFEIEREZI R (E1~4)

Table 10: Effect of stopping thinning indoor flocks (future state 0%) on the relative reduction in
human cases for consumers of broiler meat from flocks coming from different production systems

Country Indoor and outdoor flocks Indoor flocks Outdoor flocks
Cl1 1.79% 1.79% 0.00%
C2 25.22% 35.71% 0.00%
c3 12.60% 12.63% 0.00%
C4 25.07% 26.67% 0.00%

<AEPEBEFE@ AT F fin D IR >

50%

45% -

404 -

35% -

30% -

25% -

Risk reduction

20% -

15% -

10% -

5% -

b

58 56 54 52 S0 48 46 44 42 40 38 36 34 32 30 26
Reduction of maxiumum age at slaughter of indoor flocks

Figure 4: Effect of reducing the slaughter of indoor flocks on the relative reduction in human cases
(at country level) for consumers of broiler meat from flocks coming from different production systems

4 T H i 2 IR L7256 O & MEGIFEIREER (1 ~4)
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< ETE BRSO E N AR DRI >

#£ 11 : HEBNEMICEIT D Campylobacter % 1,2,3,6 logio i S ¥ 72354 O MEFHFEIR
Jh & (classic+ DR model)

# 12 : [Al £ (simple exponential DR model)

7% 13 : [l (Beta-Poisson DR model)

Table 11: Effect of 1. 2. 3 and 6 log; reduction of Campylobacter in caecal contents of broilers.
both for indoor and outdoor flocks. using the classic + DR model on the relative reduction in human
cases

Red. caecal counts 1 logyy 2 log)p 3 logyy 6 logyp
Red. carcass 1 0.64 2 1.28 3 1.92 6 3.84
Country Cl 83.21% 67.72% 97.51% 90.06% 99.70% 97.06% 100.00% 99.95%

C2 66.56% 48.59% 91.94% 76.76% 98.61% 90.85% 100.00% 99.75%
67.04% 49.36% 91.68% 76.96% 98.39% 90.62% 100.00% 99.67%
C4 65.52% 47.83% 91.01% 75.63% 98.26% 89.88% 100.00% 99.65%

Table 12: Effect of 1. 2. 3 and 6 log;, reduction of Campylobacter in caecal contents of broilers.
both for indoor and outdoor flocks, using the simple exponential DR model on the relative reduction in
human cases

Red. caecal counts 1 logjp 2 log)y 3 logyp 6 logyg
Red. carcass 1 0.64 2 1.28 3 1.92 6 3.84
Country Cl 33.98% 21.75% 67.96% 43.49% 94.57% 65.25% 99.99% 99.07%

C2  21.18% 13.56% 42.36% 27.12% 63.31% 40.67% 99.30% 79.56%
23.75% 15.20% 47.34% 30.39% 69.58% 45.48% 99.34% 84.65%
C4  2292% 14.68% 45.64% 29.32% 67.17% 43.85% 99.13% 82.35%

Table 13: Effect of 1. 2. 3 and 6 log;o reduction of Campylobacter in caecal contents of broilers.
both for indoor and outdoor flocks. using the Beta-Poisson DR model on the relative reduction in
human cases

Red. caecal counts 1 logy, 2 logyy 3 logyy 6 log;p
Red. carcass 1 0.64 2 1.28 3 1.92 6 3.84
Country C2 16.11% 9.72% 37.50% 21.56% 62.28% 35.61% 99.43% 80.87%

C3 20.59% 12.55% 45.72% 27.29% 70.54% 43.63% 99.46% 86.13%
Cl 38.49% 23.57% 76.41% 50.19% 95.84% 74.04% 99.99% 99.29%
C4 19.22% 11.71% 42.87% 25.48% 67.18% 40.88% 99.29% 83.55%
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< B RSB BE© A TR 7 >

14 . BBAERS CHEAEZ1T - 72855 O b MEFIHEIKHEZI S (classic + DR model)
# 15 : [Al £ (simple exponential DR model)

7% 16 : [l (Beta-Poisson DR model)

Table 14: Effect of decontamination treatments in slaughter-house on the relative reduction in
human cases in the four study countries. using the Classic + DR model

Treatment (1:;?:: d) C1 C2 c3 Cc4

Irradiation/cooking 6.00 100.00% 100.00%  100.00%  100.00%
Short term freezing: Rosenquist ef al. (2006) 1.44 92.59% 81.35% 81.40% 80.22%
Short term freezing: Sandberg ef al. (2005) 0.99 82.90% 66.14% 66.63% 65.10%
Short term freezing: Georgsson et al. (2006) 0.91 80.17% 62.62% 63.19% 61.63%
Long term freezing: Sandberg erf ai. (2005) 2.18 98.30% 93.98% 93.69% 93.16%
Long term freezing: Georgsson ef al. (2006) 1.77 96.05% 88.47% 88.30% 87.43%
Lactic acid: Bolder (2007) 0.47 55.72% 37.56% 38.36% 37.01%
Hot water: Corry ef al. (2006) 1.25 89.49% 75.81% 76.04% 74.68%
Acidified sodium chlorite: Kemp (2001) 1.75 95.90% 88.12% 87.96% 87.07%
Acidified sodium chlorite: Bashor ef al. (2004) 1.26 89.68% 76.13% 76.35% 75.00%
Trisodium phosphate: Bashor ef al. (2004) 1.03 84.11% 67.80% 68.25% 66.74%

Table 15: Effect of decontamination treatments in slaughter-house on the relative reduction in
human cases in the four study countries. using the Simple exponential DR model®

Treatment (10];?:: d) C1 C2 c3 C4

Irradiation/cooking 6.00 99.99% 99.30% 99.34% 99.13%
Short term freezing: Rosenquist ef al. (2006) 1.44 48.93% 30.51% 34.18% 32.97%
Short term freezing: Sandberg ef al. (2005) 0.99 33.64% 20.97% 23.51% 22.69%
Short term freezing: Georgsson ef al. (2006) 0.91 30.92% 19.28% 21.61% 20.86%
Long term freezing: Sandberg ef al. (2005) 2.18 74.08% 46.16% 51.52% 49.66%
Long term freezing: Georgsson ef al. (2006) 1.77 60.15% 37.49% 41.96% 40.46%
Lactic acid: Bolder (2007) 0.47 15.80% 9.85% 11.05% 10.66%
Hot water: Corry ef al. (2006) 1.25 42.48% 26.48% 29.68% 28.64%
Acidified sodium chlorite: Kemp (2001) 1.75 59.47% 37.07% 41.49% 40.01%
Acidified sodium chlorite: Bashor ef al. (2004) 1.26 42.81% 26.69% 29.92% 28.86%
Trisodium phosphate: Bashor ef al. (2004) 1.03 35.00% 21.82% 24.46% 23.61%

(a): Reductions are same for indoor and outdoor flocks
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Table 16: Effect of decontamination treatments in slaughter-house on the relative reduction in
human cases in the four study countries. using the Beta-Poisson DR model

Effect

Treatment (logy, red) C1 Cc2 C3 C4

Irradiation/cooking 6.00 99.99% 99.43% 99.46% 99.29%
Short term freezing: Rosenquist ef al. (2006) 1.44 56.54% 24.88% 31.27% 29.21%
Short term freezing: Sandberg ef al. (2005) 0.99 38.11% 15.92% 20.36% 19.00%
Short term freezing: Georgsson ef al. (2006) 0.91 34.87% 14.44% 18.52% 17.28%
Long term freezing: Sandberg ef al. (2005) 2.18 81.34% 41.85% 50.41% 47.37%
Long term freezing: Georgsson ef al. (2006) 1.77 69.09% 32.13% 39.72% 37.17%
Lactic acid: Bolder (2007) 0.47 16.84% 6.86% 8.89% 8.30%
Hot water: Corry et al. (2006) 1.25 48.83% 20.96% 26.56% 24.79%
Acidified sodium chlorite: Kemp (2001) 1.75 68.42% 31.68% 32.20% 36.68%
Acidified sodium chlorite: Bashor ef al. (2004) 1.26 49.29% 21.16% 26.80% 25.02%
Trisodium phosphate: Bashor ef al. (2004) 1.03 39.57% 16.67% 21.29% 19.87%

< B JSUBRELME®D Scheduled Slaughter >

7 17 : Scheduled Slaughter (PCR & HW\ofitt) 30 L7356 O v MEGFHHBUR 5
(classic+ DR model)

7 18 : Scheduled Slaughter (55#%iL%ZHWoft) %38 L7256 O v NEGI RN
(classic+ DR model)

7 19:Scheduled Slaughter (PCR & HW 72 g ) 2 50 L 723556 O &b MEGHFEBUKEENE (simple

exponential DR model)

7 20 : Scheduled Slaughter (5572 iLz MW o) %5380 L7256 O v NERIEEURIE)

(simple exponential DR model)

Table 17: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter), using PCR as detection test (assumed sensitivity=75%) using the Classic + DR
model

Cl C2 C3 C4

Prevalence 3.28% 30.27% 19.19% 75.81%
%Flocks to which intervention is applied with scheduled slaughter 22.70% 2.46% 14.39%  56.86%
Irradiation/heat Risk reduction if applied to all flocks 100.00% 100.00% 100.00% 100.00%
treatment Risk reduction with scheduled slaughter 75.00%  75.00%  75.00%  75.00%
Short term Risk reduction if applied to all flocks 82.90%  66.14%  66.63%  65.10%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 62.18%  49.61%  49.97%  48.83%
Ijongv L Risk reduction if applied to all flocks 98.30%  93.98%  93.69%  93.16%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 73.73%  70.49%  70.27%  69.87%
Lactic acid: Bolder Risk reduction if applied to all flocks 55.72%  37.56%  38.36%  37.01%
(2007) Risk reduction with scheduled slaughter 41.79% 28.17% 28.77% 27.76%

26



Table 18: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using culture as detection test (assumed sensitivity=48%) using the Classic +

DR model
Cl C2 C3 c4

Prevalence 3.28% 30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter 14.53% 1.58% 9.21% 36.39%
Irradiation/heat Risk reduction if applied to all flocks 100.00% 100.00% 100.00% 100.00%
treatment Risk reduction with scheduled slaughter 48.00%  48.00%  48.00%  48.00%
Short term Risk reduction if applied to all flocks 82.90%  66.14%  66.63%  65.10%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 39.79%  31.75% 31.98% 31.25%
Long term Risk reduction if applied to all flocks 08.30%  93.98%  93.69%  93.16%
freezing: Sandberg
et al. (2005) Risk reduction with scheduled slaughter 47.18%  45.11%  44.97%  44.72%
Lactic acid- Bolder Risk reduction if applied to all flocks 55.72%  37.56%  38.36%  37.01%
(2007) Risk reduction with scheduled slaughter 26.75% 18.03% 18.41% 17.76%

Table 19: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using PCR as detection test (assumed sensitivity=75%) using the simple

exponential DR model

Cl1 C2 c3 c4

Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter  22.70%  2.46%  14.39% 56.86%
Irradiation/heat Risk reduction if applied to all flocks 99.99% 99.30% 99.34%  99.13%
treatment Risk reduction with scheduled slaughter 74.99% 74.48% 74.51% 74.35%
Short term freezing: Risk reduction if applied to all flocks 33.64% 20.97% 23.51% 22.69%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 25.23% 15.73% 17.63% 17.02%
Long term freezing: Risk reduction if applied to all flocks 74.08% 46.16% 51.52% 49.66%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 55.56% 34.62% 38.64% 37.25%
Lactic acid: Bolder Risk reduction if applied to all flocks 15.80% 9.85% 11.05% 10.66%
(2007) Risk reduction with scheduled slaughter 11.85% 7.39% 8.29% 8.00%

Table 20: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using culture as detection test (assumed sensitivity=48%) using the simple

exponential DR model

Cl1 C2 c3 c4
Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter  14.53%  1.58% 9.21%  36.39%
Irradiation/heat Risk reduction if applied to all flocks 99.99% 99.30% 99.34% 99.13%
treatment Risk reduction with scheduled slaughter  48.00% 47.66% 47.68% 47.58%
isk ion i i < % 2 ) 9 0 22 699
Short term freezing: Risk reduction if applied to all flocks 33.64% 20.97% 23.51% 22.69%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 16.15% 10.07% 11.28% 10.89%
Long term freezing: Risk reduction if applied to all flocks 74.08% 46.16% 51.52%  49.66%
Sandberg ef al. (2005) | Risk reduction with scheduled slaughter 35.56% 22.16% 24.73% 23.84%
Lactic acid: Bolder Risk reduction if applied to all flocks 15.80% 9.85% 11.05% 10.66%
(2007) Risk reduction with scheduled slaughter 7.58% 4.73% 5.30% 5.12%
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7 21 : Scheduled Slaughter (PCR & HW\oftt) % 30 L7256 O v MEGHFHBUR ) 5

(Beta-Poisson DR model)

# 22 : Scheduled Slaughter (3F#iEZHWZH) %% LcHE 0 v MEGHAERREE R

(Beta-Poisson DR model)

Table 21:

Risk reduction obtained when selected interventions are applied to positive flocks

(scheduled slaughter). using PCR as detection test (assumed sensitivity=75%) using the Beta-Poisson

DR model

Irradiation/heat
treatment

Short term freezing:
Sandberg ef al. (2005)

Long term freezing:
Sandberg ef al. (2005)

Lactic acid: Bolder

Cl1 c2 C3 Cc4
Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter  22.70%  2.46%  14.39% 56.86%
Risk reduction if applied to all flocks 99.99% 99.43% 99.46%  99.29%
Risk reduction with scheduled slaughter 74.99% 74.57% 74.60% 74.47%
Risk reduction if applied to all flocks 38.11% 15.92% 20.36% 19.00%
Risk reduction with scheduled slaughter 28.58% 11.94% 15.27% 14.25%
Risk reduction if applied to all flocks 81.34% 41.85% 50.41% 47.37%
Risk reduction with scheduled slaughter 61.01% 31.39% 37.81% 35.53%
Risk reduction if applied to all flocks 16.84%  6.86% 8.89% 8.30%
Risk reduction with scheduled slaughter 12.63%  5.15% 6.67% 6.23%

(2007)

Table 22: Risk reduction obtained when selected interventions are applied to positive flocks
(scheduled slaughter). using culture as detection test (assumed sensitivity=48%) using the Beta-

Poisson DR model

Irradiation/heat
treatment

Short term freezing:
Sandberg ef al. (2005)

Long term freezing:
Sandberg ef al. (2005)

Lactic acid: Bolder
(2007)

Cl Cc2 Cc3 Cc4
Prevalence 3.28%  30.27% 19.19% 75.81%
%pFlocks to which intervention is applied with scheduled slaughter 14.53%  1.58% 9.21%  36.39%
Risk reduction if applied to all flocks 99.99% 99.43% 99.46%  99.29%
Risk reduction with scheduled slaughter 48.00% 47.73% 47.74% 47.66%
Risk reduction if applied to all flocks 38.11% 15.92% 20.36% 19.00%
Risk reduction with scheduled slaughter 18.29%  7.64%  9.77% 9.12%
Risk reduction if applied to all flocks 81.34% 41.85% 50.41% 47.37%
Risk reduction with scheduled slaughter 39.04% 20.09% 24.20% 22.74%
Risk reduction if applied to all flocks 16.84%  6.86% 8.89% 8.30%
Risk reduction with scheduled slaughter 8.08% 3.29% 4.27% 3.98%
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Scientific Opinion on the public health hazards to be covered by inspection of meat (poultry)
EFSA Panel on Biological Hazards (BIOHAZ) EFSA Journal 2012; 10(6):2741
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HAZARD: RISK RELATED
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POST-CARCASS CHILL

N |

A 4
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ATTRIBUTION TO|
POULTRY HIGH?

YES NO.

e e S

PREVALENCE IN
[CARCASSES HIGH?

NO, YES

the carcasses.

! Risk of infection through handling, preparation or consumption of poultry meat.
2 Current controls: any hazard-specific control measures implemented at farm and/or slaughterhouse level before chilling of

Figure 1: Flowchart providing risk ranking of different hazards
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Table 5:  Risk ranking of hazards according to the categorisation in Figure 1

Hazard Notification rate in Severity Severity (DALYS) Source Prevalence in Risk category

humans (% deaths) attribution carcasses

Criterion (High: > 10/100 000) Highin more than one High: > 100 DALYs per See Table 4 High: > 5%

year= 0.1 % 1 000 cases

Campylobacter spp. High Low Low High High High

(including C. jejuni, C.

coli and C. lari)

C. difficile Not available (Expert opinion) High Not available Unknown Not available Unknown, expected
to be low — not
considered further

E. coli (toxicoinfectious Low High High Low Low Low — not

strains including VTEC) considered further

ESBL/AmpC (E. coli) N/A (Expert opinion based N/A High Not available at Medium to high

on hospitalisation rates) EU level
High
ESBL/AmpC N/A (Expert opinion) Low N/A High Not available at Low to Medium
(Salmonella) EU level (low
proportion of
resistant  isolates
using flock data;
see Annex D)

Salmonella spp. (non- High Low Low Highl High High

typhoidal)

Y. enterocolitica Low Low Low Low Not available Low — not
considered further

T. gondii Low High High Low Not available Low —not

considered further

! As shown in Table 4, the attribution estimates vary greatly between MSs, which is considered to be a reflection of the effectiveness of implemented control programmes including for how long
the control efforts have been in place.
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Farm ‘
. Parent flock /. Targets, if
Farm audits: . appropriate
Management
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data
Production flock ¢ Targets, if
. appropriate

T~

\

f\

/ Higher risk \ i Lower risk
Q:y flocks
* *7
Abattoir
Higher risk lines Lower risk lines Risk categorisation |I

v v

Slaughter of higher Slaughter of lower
risk batches HE|c® risk batches
|

- . HACCP . .

Im provement/ n verification, E. coli Ffrocess
technology/ testing and Hygiene

Car ca?s (le?con- auditing Criteria

tamination
Y \ ‘ ) y 4
Carcass Carcass l HEI*= | ~ Targets
Diverted for pathogen Can be used for fresh
reducing processing chilled products

* . . . . .
Other ways of balancingrisk categories of batches or abattoirs are also possible

Figure 2: Main elements of a food safety assurance system for the principal public health hazards
related to poultry meat. HEL harmonised epidemiological indicators for Salmonella (s).
Campylobacter (c) or ESBL-/AmpC-carrying E. coli (e).

2 BWAICREE L7 B NREAENT — FOTD OBMERIRGEY AT LD FEHFE
HEL: #/v % 7(s), #rEm7 42—, £7i% ESBL/AmpC & 477 % KIEi(e) D 7= O
S N
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THE GLOBAL VIEW OF CAMPYLOBACTERIOSIS REPORT
OF EXPERT CONSULTATION WHO (2012)
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B a BRI BB FIRICE S HRIC L o T, ORI L DERE 2 e —Lv3 52
LB TED,

BIZOWTIX, KAl (precharvest) F 7213 % (post-harvest) @ Hilal d I A T,
Campylobacter FEYIZE D & N OERN G & Z SN ORI T D Lo BIEEZERK
TERWVWEZZ LD, BGROMIR THIZIT 2 KB DSBS 7 ADNE %)
Th b,

B en g Z—IEDOEFE, @PTEE LR~ PEAREE TERRD LEDbND, o2 LT
BRI b L KITT,

EIBRZE Alfd - REJIBA% % v U —27 & L T?® GFN (Global Foodborne Infections Network)
%, A% LV R, IV MERGERSWERGEL HEE S 5 HEREER 2 H - T <, ATREZR
51X, GFN X FERG (Foodborne Disease Epidemiology Reference Group) @ kX 9 7afthd[H
By FU— 2 SEHEE L S ROBIFIZET 5 AHEMERHI BT 2 e B A HEEE L T <
REThHD,

<HELE>

AT, WHO IZ%F L, Campylobacter DERZ RS, £ FEL M ESE 5720124
BT U v a AN T, HEOHERFEHREZIER LT,
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THE JOINT GOVERNMENT AND INDUSTRY TARGET TO REDUCE CAMPYLOBACTER
IN UK PRODUCED CHICKENS BY 2015 FSA (2010)

Oy

<HE - HEY>
Campylobacter 134 ¥ U AORFEHIFINE & L T EERBAEM TH D, FSA MNilEIZE
B L7z U A7 530 Clid, & RO Campylobacter &4 DI KDV A7 b2 5T DIFHERTH
D, 7= RFz— DR TAF—=RRRBEL, FHRE L TRLTIC Campylobacter 3 EAT
% EfERST b inT,
EFSA 3% L7z EU X—X 7 A ¥ —~A (2008) (ZLD &, AF U AD Campylobacter
B9 EU S L0 bE<, 7uA 7=y FORER (EHNEY) X 75%., 7nA 7
— L RDOBYR (REV T N) X 86% ThHoT-, £, 7 uA T — KD Campylobacter
WREIZ ST, 2 700 42%78 100 CFU/g LLF. 27% & 1,000 CFU/g UL EAYE £ T
VT2,
ARLETIE, AX) RAERNTEEINLIHBRICEBIT S Campylobacter Z K S 5720, B
L FEERNDEE LT 2015 £ E TR LT 2 & BIRZ BT T\ 5,

<FBWH D Campylobacter [KIE.D 7= ¢ A FE >
A BRI, (YR TR VERIBECRETHZ L & Lin, ZhUT, SiRECIHERINTH
INARAEE Pl b A VAT Th D & DIATHIERERITE SN TN D, BHBAI O Fofk B
(WEI%) 2BV, mREBLEBRORS 2O T L2 AEL LT,
1594 100 CFU/g LLF. 100-1,000 CFU/g, 1,000 CFU/g LA LD 3 7 v—TF12551F, €=
2 7 ET D, 2008 AT 11,000 CFU/g LLE] 28 27% THh D DIZx L, 2015 4F
FTIIEINE 10%ETHZ L2 HIEE LT,

<HEZREDTZODTET A >

Codex T & » THSR SN BERE T LI L D U A 7 KIBBREOHERHS RIS & | HUE A4
BE UTe, BEVERYZIN T TR (Ve PBBE . M%) (T & D & ARVE YR BE ~ DR K Uk <
I NE Ffi L7235 G ORBICHOWTE, %8, =2V 7 - §i&, =% A— | - A=
TG T —2ENE LT, T— X KOTT I L DHEE R RITIIATEEZEE N T 5720,
BT & FEE L. BTV ORRA K OMEHEME 2 70 L=,

TS K DHEFHFER A E 2 72 L #ERTREZR, BLEROT ¥ LY 7R BEEICET
DT 4 ANy arEEL, BKEEERE L, 2k, BEREICHTZ-> T, MAILE
LaAMIBRELERNST, 5%, BRAMNDIREEN T 27200+ T =22 ANFT5H2 L
MTELBRICHRF T2 & & L,
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<T—=RF =BT D EERERA L F>

BSOS 5 BRI ORAAERS (hHI%) ICAEEZHRE L, hoBRpE (ApEBR.
/NFEBEMESE) I BAERRET DA & ORI « KR O ik & Fhii L7 BT, BRSO KB
WCEEAES ZEE LT,

RSB O BB BAER ET 5 Z & ORI & LTE, BRSLEIGIZIT 2 ADO Ky %
BETE LR E, BHRICBT OB L VDN LT 4 — RNy 7325 2 LS ATRER AN
b, iz, YTV T RHIEG ORI A N THDLIRERA L Nelhote, IBHIT,
EURX—=2F A U —~A (2008) I[ZXDEFEEDOENN—ATA T =R HGENLI LD
FIRTHD, REEPICBITLIEERELAHTHLEBEZXONDLN, R—=RATA T =N
Bohenizd, SEITE BB O BB BAE A B T,

< B D T2 DI ANFE L D>
(—RAEPEERRE) 5 ~D Campylobacter 1R A% ToO DA A% 2 U 7 1 Diffl, 2011
FNDFTT 7 5 HUE (the Red Tractor Farm Assurance Poultry Standards - Broiler and
Poussin) 2MifT S5, ET M K DHFHCIE AFEBRBEOM ALY | 2013 4 F TITIG %
B 11,000 CFU/g UL b OIEOEIEH 27%—19% F TR TE % & OFERN™ S L,

Campylobacter enumeration

<100 cfu/g 100-1,000 cfu/g
Baseline™ 42% 31%
Model estimates 58% 23%
(2013)
2013 Expected Expected
Expected progress improvement improvement

(B BAVELEERE) JRJEIR LU BN D TR A o b 255 T & 5 A BB A AT
— VORI, KY — /IR PR ET CAICESEHEI N H DT, the British Poultry
Council (BPC) DAL= A 2 T4 TT 7 AL, EHHIZF M Z1T72 > T 5,
NAF X2 VT 4 Ok FAEREDOHE, LER~OIBIRINEIZOWTIL, BifE EU Ok
BEBRELTHEHATEDEOICLES LT 28ERH L0, REEORTHM (2015 FFT)
ICHIESNDDENIARATH D, /o, HEE O S MAFEROZAEITHET 204 6T
L CHEf ST D,

BB TONADL 1L, 2014 FLREICEASND LEZZ b DI, FAEFHOML
(2 K DVH YL BRI B3 2 BAE A2 12014 ELIRE 0.5 logio CFU/g (R L% ELTZ, ET /v
IZ L DHEEHTIE, RBALEE COM ALY, 2013 A F CTITVHYLRE 11,000 CFU/g UL k|
DIBOEIED 27%—>10% F TR TE 5 L OFRBPHE LT,
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Campylobacter enumeration

<100 cfu/g 100-1,000 cfu/g
Baseline 42% 31%
2013 Expected Expected
Expected progress improvement improvement

Target reviewed 2013
2015 target reset as appropriate

Model estimates

(2015) 68% 22%
Target 2015
Expected Expected
improvement improvement

UNFREERE) R—=RA T A VNEFRORRIZE Y . /B BEEITERE L T2V, MAP £l
2N Campylobacter D5 L~V I S & DR A2 FFORREMR H D Z LRI LTV
B BHBR—ATA T =2 PELNTSGAIL, /NIRRT O B E T 5,

<HEEOE=%Y 7>
1594 100 CFU/g LT, 100-1,000 CFU/g, 1,000 CFU/g LA LD 3 7 v—F 25051, E=
2V T EERT D,
FEERICLDZBESMT 07 7 LN FSA REBEANTEOE=FV 777 ALY
T—HENE L, FRBEDE=XV T HIT,

<HLEBNT B —FE~DEE >
£ B PR %~ O Campylobacter BB BERWEMGIET 5720, S EO BAERER SN
2B GO N ORBSCEICOWTHEER G5 2 LIZR#ETH D, BUEATFT TR &G E
TR OGN T —Z IS D TH D20, BEEOEmWVHEHERIIG O NN EEZ L
N5, £lo, w7 2 —EDREIEIZE O D HBA DTG LR ORY 2 —Lip L
IZONTOFWML AR LTV D,

<HEDREL>
2013 WA O BEERR LA E 2. 2015 FREEO BEAREO LE L AT 5,
SBATFARERT — 2 PN 256, TNOLEETADA Ty b7 —2 E L TUEHL, BIZ
D B L& FEhid 5,
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<ETNOHEE (EEER) >

o FREEMIG YR R O IENTG Yu B 2 HETE

o FEIENTEYRIZ OV TIL, CARMA model (47 v # TR ENZY A
THEE L7,

RHIET V) A A

Hasthe batch been

thinned priorto
slaughter?

Is the batch colonised

atslaughter?

What proportion of

the batchis colonised
atslaughter?

Batch has beenthinned

63.4% of batches thinned previously UK data from a
baseline survey on the prevalence of Campylobacter in
broiler batches and of Campylobacter and Salmonella on
broiler carcasses inthe EU, 2008

|

Batch has not been

thinned

36.6% of batches not thinned previously UK data from a
baseline survey on the prevalence

of Campylobacter in broiler batches and of
Campylobacter and Salmonella on broiler carcasses in

the EU, 2008

)G

First thin day
28-33

days post thin -
slaughter

Age of batch at slaughter between 28 and 64 days, most likely 42 days.

p calculated from 75.3% batches positive at slaughter (10 pooled caeca)

UK data from a baseline survey on the prevalence of Campylobacter in broiler
batches and of Campylobacter and Salmonella on broiler carcasses in the EU, 2008
Minimum age 21 days before colonisation B15025: A critical review of
interventions and strategies (both biosecurity and non-biosecurity) to reduce
Campylobacter on the poultry farm

Thinning can take place over a number of days, however the group agreed that the

main increased risk occurred on first day of thin.

[ days1-21 ][ days 22 -slaughter ]

Age of batch at slaughter between 28 and 64 days, most
likely 42 days.

p calculated from 75.3% batches positive at slaughter (10
pooled caeca)

UKdata from a baseline survey on the prevalence of
Campylobacter in broiler batches and of Campylobacter
and Salmonella on broiler carcasses in the EU, 2008

Batch colonised

Spread of Campylobacter through flock
following initial colonisation

=

00%

80%

60% II

40%

20% Jl
0%

0 5 10 15 20 25 30 35 40 45 50 55 60
Days after initial

Percentage batch
contaminated

Spread through a flock follows a logistic curve. Method and parameters as used in

Batch not colonised

Nobirdsin the batch are colonised

the CARMA model.

Slaughterhouse
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<ETINOMEE (BSUBLEME) >
o KFETHR (PEVE. WIS, BHE) NE(RICBITFA v a sy ¥ —EHcE 2 A8 5H
TELT.

e Codex IT L VEEEL S LT- Web X— 2D Y — /L|IZHEHL L 7-FHEIC LD . =5 Wb EIT- 7,

FromFarm

In Slaughterhouse

Bird not colonised

Countonbird is zero

Bird colonised Previous batch

Whatis the colonised

Campylobacter count
enteringslaughter?

Initial count mean 8.22 log, st. dev0.59 Using prevalence fromon
log farmprocess

Towards risk-based control of Campylobacter: using /
epidemiological and bacteriological approaches — 020613

¢ Bird becomes contaminated

Pre evisceration firstcounton
carcase mean4.2 log, st.dev.0.4
log lowerthan caeca

Pre evisceration count on carcase 1 log
lowerthan carcase from previous batch

Countonbird is zero

Atchill, count 1 log lower on carcasses with
negative caeca than carcasses with positive

Relationship between ceacal count and count on bird. caeca
Rosenquist (2006), neck skin samples from 4 batches in Towards risk-based control of Campylobacter:
idemiological and bacteriological
Mﬂ( using epis
¢ approaches—0Z0613

Postevisceration increase mean
0.5 log, st. dev. 0.01log

Rosenquist (2006) from 2 flocks in one plant

neck skin samples

Afterinside outside wash decrease
mean 0.8 log, st. dev. 0.05 log

MO01039 Reducing Campylobacter cross contamination

during processing

)
v

After chill decrease mean 0.9 log, st. Bird still negative

dev.0.26 log

54.6% of batches with negative caeca were
positive at chill
UK data from a baseline survey on the prevalence
of Campylobacter in broiler batches and of
Campylobacter and Salmonella on broiler
carcasses inthe EU, 2008

Rosenquist (2006) from 2 flocks in one plant where air
chill used
_—
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o RBFEMNAZFEM LG DY R 7 KN E

Post Chill
Intervention <100 100 - 1,000 >1,000
Model Baseline 39% 33% 28%
On farm - risk of contamination reduced by
50% per day 56% 24% 20%
On farm - risk of contamination reduced by
25% per day 45% 30% 25%
C
% Slaughterhouse - electrolysed water 81% 16% 3%
% Slaughterhouse - lactic acid 78% 18% 4%
% Slaughterhouse - hot water 67% 23% 10%
o) Slaughterhouse - Steam 71% 19% 10%
" On farm + electrolysed water 86% 12% 2%
.§ On farm + lactic acid 84% 13% 3%
[ =
o 2 | Onfarm + hot water 66% 27% 7%
[0]
E € | Onfarm + steam 79% 14% 7%

Intervention <100 100-1,000 >1,000
Model Baseline 39% 33% 28%
Representative slaughterhouse intervention 55% 30% 15%
On farm risk reduced by 50% plus ’

slaughterhouse intervention 68% 22% 10%
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Prevalence and enumeration of Campylobacter and E. coli on chicken carcasses and portions

at retail sale MPI Technical Paper No: 2015/32

Oy

<Fx - HHY>
2010 9 H~2011 4 8 AT T, /e HABRRW GBAreh &, LRED) o eErnsy
% —J@&E (Campylobacter spp.) DGR L{EYMRE Z R T 572D DORE LT 72,

<FEE >
il % DY TNZIBNTH e u T Z—REOIGRIRE L | E.coli DIGYLRE Zid LTz,
99 D Lk & 476 DI, GEFBT5 DY U FANED b, WMONERIZ. FRR (52) |
el (71) . HHA (82) . FPH (40) . KA LERLERAAN (122) | ERLERLD
HN (106) . Zofh (3) Tholz,
574 7LD 5L, 456 (79.4%) fHTH v B u\y 2 —BEOIFIENHER Sz, Wil
B UERLL LA (86.8%) HTFPA (61.5%) ORI CTH-7-, LEOKRHEIT 78.8%
Thoi,
Bkt o 7 D% A%, EENGHT GRALEI : 50 CFUMF > 7L, LK 200 CFU/Y > 7 )L)
ORHRALL T TH o7z, BBIERITE o 720y, YR IER 0 E -T2,
PR 720 m & LT, 72 9A A M F v —F (71.1%) B/X—~ A hv » J—2Z (79.2%) X
F—27 7K (88.5%) L0 bikhroTo,
FHINZR I RN X —DFEE LT, BN, BEOLICHATEN» T, kb EmWE
Xtk (88.2%) T, %4 (71.4%) XV bE»-oTz,
Fo TR A e r T X —RE L E.coli DRI HEBII R S e o7,
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#1

NERERBR O e n Ry B —FEOFNRITEGE & 95% (5 X H

Poultry | No. (% positive, | No. (% positive. | No. (% positive, | No. (% positive. | No. (% positive, | No. (% positive. | No. (% positive,
sample | CI) C. jejuni only | CI) C. coli only | CI) C. jejuni and | CI) non C. jejuni | CI) total C. jejuni | CI) total C. coli | CI) total
(number C. coli or C. coli Campylobacter
tested) campylobacters
Breast 48 (67.6, 55.5-78.2) 0 (0.0, 0.0-5.1) 5(7.0.2.3-15.7) 1(1.4,0-7.6) 53 (74.6, 62.9-84.2) 5(7.0.2.3-15.7) 54 (76.1, 64.5-85.4)
(@))
SB 76 (62.8. 53.6-71.4) 8 (6.6.2.9-12.6) 13 (10.7. 5.8-17.7) 2(1.7.0.2-2.5) 89 (73.6,64.8-81.2) | 21 (17.4.11.1-25.3) | 99 (81.8, 73.8-88.2)
Breast
(12179
Nibbles | 31(77.5.61.5-89.2) | 2 (5.0.0.60-16.9) 1(2.5,0.1-13.2) 0 (0.0, 0.0-8.8) 32(80.0, 64.4-90.9) 3(7.5.1.6-20.4) 34 (85.0,70.2-94.3)
(40)
Thigh 55 (67.1, 55.8-77.1) 5(6.0.2.0-13.5) 4(4.8,1.3-11.9) 0 (0.0, 0.0-4.3) 59 (72.0.60.9-81.3) | 9(10.8,5.1-19.6) | 64 (78.0,67.5-86.4)
(82)
SB thigh | 71(66.7.56.8-75.8) | 10 (9.4.4.6-16.7) 11 (10.4,5.3-17.8) 0 (0.0, 0.0-3.4) 82 (77.4.68.2-84.9) | 21(19.8,12.7-28.7) | 92 (86.7, 78.6-92.5)
(106)
Wing 30 (57.7.43.2-71.3) 0 (0.0, 0.0-6.8) 2(3.8.0.5-13.2) 0 (0.0, 0.0-6.8) 32(61.5.47.0-74.7) 2(3.8.0.5-13.2) 32(61.5.47.0-74.7)
(52)
Other 3(100.0, 29.2-100.0) 0 (0, 0-70.8) 0(0,0-70.8) 0 (0, 0-70.8) 3(100.0, 29.2-100) 0 (0, 0-70.8) 3(100.0, 29.2-100.0)
(3)
Whole 62 (62.6. 52.3-72.1) 7(7.1,2.9-14.2) 9(9.2,4.3-16.7) 0 (0.0, 0.0-3.7) 71(71.7,61.8-80.3) | 16(16.3,9.6-25.2) | 78 (78.8.69.4-86.4)
99
All 376 (65.5,61.5-69.4) | 32 (5.6,3.8-7.8) 45 (7.8, 5.8-10.3) 3(0.5.0.1-1.5) 421 (73.3,69.5-76.9) | 77 (13.4,10.7-16.5) | 456 (79.4,75.9-82.7)
(574%)

SB = skinless and boneless, * A p: b test for Campylob was not perf d on a single SB Breast sample.

72

/NS

DA Ery Z—@E OB RGYER & 95 %[5 HHIX ]

Sample No. (% No. (% No. (% No. (% No. (% No. (% No. (%
source (n positive, CI) C. | positive, CI) C. | positive, CI) C. | positive, CI) positive, CI) positive, CI) positive, CI)
tested) Jjejuni only coli only Jejuni and C. non C. jejuni or | total C. jejuni total C. coli total
coli C. coli Campylobacter
campylobacters
Portions
Auckland 108 (68.8. 60.9- 11(7.0,3.5-12.2) | 20(12.7.8.0-19.0) | 0(0.0,0.0-2.3) 128 (81.5, 74.6- 31(19.7,13.8- 139 (88.5. 82.5-
(157 75.9) 87.3) 26.8) 93.1)
Palmerston 106 (66.7. 58.8- 6(3.8.1.4-8.0) 11 (6.9, 3.5-12.0) 3(1.9,0.4-5.4) 117 (73.6. 66.0- | 17 (10.7.6.4-16.6) | 126(79.2.72.1-
North (159) 73.9) 80.3) 85.3)
Christchurch 100 (62.9, 54.9- 8 (5.0.2.29.6) 5 (3.1, 1.0-7.1) 0(0.0. 0.0-2.3) 105 (66.0. 58.1- 13 (8.1, 4.4-13.5) 113 (71.1, 63.4-
(159) 70.4) 73.4) 78.0)
Whole Chicken carcasses

Auckland (34) |  25(73.5,55.6- 2(59.0.7-19.7) | 4(11.8,3.3-27.5) | 0(0.0,0.0-10.3) 29 (85.3, 68.9- 6(17.6. 6.8-34.5) 31(91.2,76.3-

87.1) 95.0) 98.1)
Palmerston 17 (53.1,34.7- 1(3.1.0.1-16.2) | 4(12.5.3.5-29.0) | 0(0.0,0.0-10.9) 21 (65.6. 46.8- 5 (15.6, 5.3-32.8) 22 (68.8, 50.0-
North (32) 70.9) 81.4) 83.9)
Christchurch 20 (60.6, 42.1- 4(12.5,3.5-29.0) 1(3.1,0.1-16.2) 0 (0.0, 0.0-10.9) 21(63.6.45.1- 5(15.6, 5.3-32.8) 25 (75.8, 57.7-
(33) 77.1) 79.6) 88.9)

SB = skinless and boneless

#3

INFRAABRO S e a Ny 2 —REOZEHIBITEYEE & 95%[F FEH X [H]

Sample No. (% positive, | No. (% positive, | No. (% positive, | No. (% positive, | No. (% positive. | No. (% positive, | No. (% positive,
source (n CI) C. jegjuni only | CI) C. coli only | CI) C. jejuni and | CI)non C. jejuni | CI) total C. jejuni | CI) total C. coli | CI) total
tested) C. coli or C. coli Campylobacter
campylobacters
Portions
Spring (120) 68 (56.7. 47.3- 3(2.5,0.5-7.1) 19 (15.8.9.8-23.6) 0 (0.0, 0.0-3.0) 87(72.5. 63.6- 22(18.3.11.9- 90 (75.0. 66.3-
65.7) 80.3) 26.4) 82.5)
Summer 70 (70.0. 60.0- 2(2.0,0.2-7.0) 11 (10.9. 5.6-18.7) 0 (0.0, 0.0-3.6) 81(81.0,71.9- 13 (12.9. 7.0-21.0) 83 (83.0. 74.2-
(100) 78.8) 88.2) 89.8)
Autumn 108 (79.4, 71.6- 9(6.6,3.1-12.2) 3(2.2,0.5-6.3) 0 (0.0, 0.0-2.7) 111 (81.6. 74.1- 12(8.8.4.6-14.9) 120 (88.2. 81.6-
(136) 85.9) 87.7) 93.1)
Winter (119) 68 (57.1,47.7- 11 (9.2,4.7-15.9) 3(2.5,05-7.2) 3(2.5:05.7.2) 71 (59.7. 50.3- 14 (11.8. 6.6-19.0) 85(71.4,62.4-
66.2) 68.6) 79.3)
Whole Birds
Spring (24) 13 (54.2,.32.8- 1(4.2,0.1-21.1) 4(16.7.4.7-37.4) 0 (0.0, 0.0-14.2) 17 (70.8. 48.9- 5(20.8.7.1-42.2) 18 (75.0. 52.3-
74.4) 87.4) 90.2)
Summer (22) 13 (59.1. 36.4- 2(9.5.1.2-30.4) 3(14.3,3.0-36.3) 0 (0.0, 0.0-16.1) 16 (72.7.49.8- 5(23.8.8.2-47.2) 18 (81.8. 59.7-
79.3) 89.3) 94.8)
Autumn (30) 24 (80.0.61.4- 2(6.7.0.8-22.1) 1(33.0.1-17.2) 0(0.0.0.0-11.6) 25(83.3,65.3- 3(10.0, 2.1-26.5) 27(90.0, 73.5-
92.3) 94.4) 97.9)
Winter (25) 14 (56.0, 34.9- 2(8.0.1.0-26.0) 1(4.0.0.1-20.4) 0 (0.0, 0.0-13.7) 15 (60.0, 38.7- 3(12.0,2.5-31.2) 17 (68.0. 46.5-
75.6) 78.9) 85.1)

SB = skinless and boneless
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Scientific Opinion on Norovirus (NoV) in oysters: methods, limits and control options.

EFSA Journal 2012;10(1):2500

OZER
<#x - HEY>
TANT 2 RO FSA 1L, AW AP — RO T, EFSA 23%/L (BIOHAZ /3% /1) 12
LLF oOF#AE R, (Scientific Opinion) % 4 X 5 KM@ L 7=,
s AXIZBITLH/ v AA (NoV) Ot & ERLDTTiELE LT?D RT-qPCR Offi
e NoV GI XO'GII OFFFETE 720U A7 % RT-qPCR IZ L » Tt LIHEZIZIR -T2 &D
PR
o INHERZIZ T F D NoV Bzl b3 720 DIEHMED & 2 4L iE

<l & HERE >

O RT-qPCR OFHIZHWT
“HE DD D PCR-—ADRINIFIEIIFET 5, BIfE, ZAHF O NoV B Az >\ T
OIEMERED LN TR, THRIBITEIND,
NoV GI X' GIL D 729121, L W IRED RWSEHENSLETH D,
NoV Ottt & EEAL D72 DIZIE, MU MERIETFE GEE L AMT A a5 Ty) THISE S
L7z CEN O FEZ WD DR RS Th D,
F 7z, BIOHAZ /"L & LCiE, PCRICED I FH D NoV Ol & & kN OEEEE & D o BiE
IZONWTEBLRDHMRAEIT D Z & A H#HET 5,

© NoV O HRFUZ DN T
NoV 1%, {EMEM: (Ecoli A% X — K) Z#SFLIZAZFEO I —u v S HilkiZ B0V T
RT-qPCR IZ X » CEBEICHRIT S D,
NoV IFEEGPEN @, BEREATIRIE T NAR T 7 ¢ TICERER S B HEUGIZ S < SRR
1% 0.1 (103NoV =2t —) /5 0.7 (108NoV =2t —) ThH-7=, —Ji. RT-qPCR % A\ 7=
I, NoV DR R/MEITE B AL TV e,
T—ANARINTNDET 7 N7 LA 7 HEFINL, & hOER] & BLET 5 7 %D NoV R
%, 1g®H720 100 2 B —K3ii2n6 1 Ha e —Ll EE T, BAVMEL &5 Z LRI,
AT RIS Lo THINT 223, BiSOABIKR O/ ORHEC HIRFET D,
BRMED T A NV ARIF DL, PCR ICK VRSN EWRTANVAT ) ha B — DD
DOERIT—E TIE < | 8 EOMI b RN ST TH b ORF 2 BRI L - T
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bbb, b2, BN PCRICE VR ENTY /) Lo —0iT it NoV ki1 & Bl
LAWAREM G 55, DE V., ZOFIEIZY 27 OME#ER AR REZIRT 572 LN S
ZENRTERY, IXFD NoV OFFFE LNV EEBETHEE, KL~V TIHEY S I F DK
YU 27 1%, RT-qPCR Z W% L KFHl S5 FIREENR H D L) Z ENEETH D,
Fifi 22 DEGIRIE 2T e MEYEd 5 NoV GL, GII OFENITENAH D ICHLBEDL LT, Zh
ZINOBAGTEEO A ELOSBHRIZET B+ e MR 22\, Liod o T, MAEMFENESR 15 B
IZIZ NoV (GI & GII) ORETEZDLDONEUTHD,

EU OENEN: (Ecoli A% X — R) [IZAB LTINS D /2 A VABEDERENT —X
(2010 41 H~3 A, 3 »E) X, 100, 200, 500, 1,000, 10,000 NoV ® PCR = v"—%i%
B & L7236 OBERIT, 2121 33.6 - 88.9%. 24.4 - 83.3%. 10.0 - 72.2%. 7.7 - 44.4%.
£720120-11.1% Th- T,

NoV EREZBESFT 5 Z &3, i TODXFOBEREREZS L IHEEORYR) 27 % T 5,
FIRfEZ XD T2 e, HBREEZRETHZ LITRD,

LU, BUE, flixe ORUEM 2 FRE L CARBAENA V37 NOERLEZTDHZ LIXTE e,
PCR = #2335 < 1 FH1 D NoV DAY EHEIL HACCP X— A D 7' 1 & ARLFNADMFE
SRREICIIHL D, BIHFEESZOMD AT — 7 RV F—IC, [AINHFFRTE T, IRNHFFRT
ERVON, A 2= —TarTHIENTED,

F7o. BHXFD NoV OAEWEEREIL, JiBE¥EE L/ EEE L O TAEETY 7D U 27 EH
AWETHZOOBMOERTEL LT, ERTTHHTELZTHA I,

@ ULHERL (2T 2% D NoV Bz 5§ 72 DFHEMED & 2 ALEIZ SN T

BUEORGMEB TlE, #hRa07 NoV TR ez, ¥k (AN T#t (depuration) &
AR (relaying) ) §56Z2 &L T05,

ATk & B ARG EIE, NoV &I (G LiFRCKIR) Ot Sz 7 et Rc LB T
Db LRV, LrL, RONTET—F TLPAFTERVORIIRTH 2,
BULIRCEEIZ LA NRBLENRH 20 b LIV WA, HEBITIIZ I AN 5 &K
T O REAIIR AR AERIZEMTBRI N TW WD D X2 IS L Th D,
A% D NoV OEBHEIL, W OAEERE e FOEEIZHERINRNE DT L,
FAFIIH Y SN HIR D D OUFEZEHIR 95 2 L THh D, Tz T, EHLIh7- CEN
DIFHEIZ X 5T NoV 25 772 OB EH 72 G b B OB s LI 2 b 5 = L Th 5.
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Number of genome copies of total NoV (GI+Gll)/g
100% -
T 90% THI  B B o Bl ERBEBREBEREBRE B
-
2 A E EEE N EEBNGB A § I S B EEESE
= 80% - ND
e A B B EEEREESBEBR HE B H B EEEBE =R S
LE. 70% - w100
S A R ERRERN _f | B B | A AR B BB EENRNER 100-200
S 60% - l ——
§ 50% - moEm e Em R m E m EeEE EEE B =B = uil S
g i R B RN BR L L L L | wwooo1000
g 40% 1 10000
‘S i B B EEBR H B B EEEENRN
o 30% -
%D | — |— — _— |— — —
é 20% -
g 1% 1 |” I LB 5
0% — - T —
o [=a) 2] o (==} (=) o o o o -
@ < @ Q@ by 5 ol Ty 10 i M
s 2 8 &8 &8 & 3 2 8 & 8
X3 TTUADHFOY T IET DH NoV DFARN
# 1 HifEHlZk17 5 NoV {47 — % (2000 4 LARE D SCHR)
Country Shellfish No. samples No. of positive Method Reference
samples
USA Oysters 45 9 (20%) RT-PCR and hybridization (Costantini et al.. 2006)
Japan Oysters 191 17 (9%) rRT-PCR. typing and sequencing (Nishida et al.. 2003)
Japan Oysters 483 33(6.8) rRT-PCR. typing and sequencing (Nishida et al.. 2007)
UK Oysters 146 83 (56.8) 1RT-PCR (Lowther et al.. 2008)
Ireland  Oysters 119 37 (31%) 1RT-PCR (only NoV GII) (Flannery et al.. 2009)
France  Oysters 78 11 (14%) rRT-PCR Ifremer 2009°
Dutch Mussels (local) 21 1(16.6%) Nested RT-PCR (Boxman et al.. 2006)
Spain Clams, cockles. 24 11 (45.8%) 1RT-PCR (Vilarino et al.. 2009)
mussels
Ttaly Mussels, clams 120 10 (8%) RT-PCR (Suffredini et al., 2008)

* 2

INFRIZBIT 2 Hov s D NoV YT — 4 (2000 H LU D 3CHEk)

Country  Shellfish No. No. of positive Method Reference
samples samples
Switzerland Oysters (imported) 87 8(9.4%) RT-PCR capsid (GI) pol (GII) (Beuret et al.. 2003)
Hong Kong Oysters (imported) 507 53 (10.5%) RT-PCR and sequencing (Cheng et al.. 2005)
Oysters 66 39 (59%) 1RT-PCR (Lowther et al., 2010)
Dutch Mussels (imported) 21 6 (28%) Nested RT-PCR (Boxman et al., 2006)
Ttaly Clams, mussels, 116 14 (12.1%) Nested RT-PCR (NoV GII) (Terio et al., 2010)
oysters and sequencing
USA Gulf oysters 380 15 (3.9%) 1RT-PCR (Depaola et al., 2010)
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Quantitative risk profile for viruses in foods

RIVM report 330371008/2013

Oy

<Hx - BW>
“HEDO ARPFRTANA KHO EBFFRT ANV AfERMT O 0 A VADEET
—ZIZEAT DL B 2 —,
INBOMREDELIT, TU T A ZICB L TEI3MFaaE S LT, MEORBE 21X
THE BB FE mL 2 Y Tl e’ 20,
ERMR Y AT FMEIT ) 2DDOT —H PNRENTODHHETVETH 72,
TANADEG N — NDA T =R LN 2 Evn, LFORS BN 7 A VA % E R
) A7 Fa7r A LOxgE LTEE LT,
1) KPP TARFRTANAZERET D A,
2) IEENERFR T A NVAEYT 5 2 & TH RS NDIKA,
3) BALDiE - LB E T I AE 2R A (R S VTTEEHIK) IC R o TRz /vy
A NV AITIHY S5 AR
FROML— N TRBEHRT DR BREOR T ANV A ZRGE LTW5D,

<TE>
(BRFEITIEICB T DRt a L)

<fiiam & HELE >

(LLFTIE, 832D RBUANADI B, /B TAIVADKIZONWTEHEL TS, )

ARER S OTETER 7275 Yt ST K T 2 TERDEAWE, BRAEMBMRFT T 2K D &
KO e oA NVAZADREIEGFT D, ENHWOHIRICHIZD | £ L TED XD ITHEMEN
AENEMEEESEICL > TEET D, £z, EBKD ) o T A LV AREIIDRVIELOEN
b, —HHRLOTHD, TOH, TONY =— 3 UEBYNEHE T 52 ENEET
HY | WS AT L& D TRMRPEIEN U A VAT EOREEFEIICERSND D, K& 72
P TN A ADOT — 2RI D> THEDDLZEBRMLETH D,

BRENTZ ) B UANVADEYY A71X, /— U+ — 7 VA NAES HERIGET VEH
WCHEET D Z & TE 2% (Teunis et al., 2008) , ZDET /L TIL, BYZx D MEIC
DNWTIE EFOREENZE I TWD, Fio. BISHRSE MR UYL - iRICxT 5% Kk
R EOME L EE SN D,
NoV J&Ys 285 U7 i, Ml 281542 (Wyatt et al., 1974) . £/, B HE
FTATTEDOEB DN HEREFEAIHNAL OO FFEDRIED NDMDOE L0 DT % %
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BARDAFEENENZ ERRENTWD, ZOL I RBEFHEIL, WEH O NoV EYx+
DRSERUG, LTid o Thofiy7e U A 7 #HEEICR B2 RIT LGS,

Z O, ARERSEA~DO T AN ARBEOEERGYR L LT, FOHEENLRML~ #HENDLF
ZE LT B A~DOEMIZ L DERB DD, UVANVAN R F—hblL vy MIBLEIAIT,
MEVETZIZEFEMICR R TH D Z EN/RSIN TV S (Bidawid et al, 2004; Berhaelen et al.,
2013a) . FREOGAF—/L (Hilkr) 7O OERISONTE, BEHIE B ERANCHE ST
BY. URZFHEIZFIHARETH 5,

OFHEXF*
» Human
|
! ¥
Vomit Faeces
L d
\ 4 \
Hands Untreated Treated
‘ wastewater wastewater
Y »
Utensils g \
o Irrigation
g Reconstituted Surface
/'y 5 pesticides water
y \ A J
Rinsing < Fresh Internalization Arable ' Iigation
> —  splash ~ Reconsti
water produce dispersal land -

X1 NoV TiHYL S~ AREA S, O E8 e BB
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#£10 0 UAREIINREEY AL ZADOERE SIS A HETERBE S KO
95% 15X [H] (CI)

Table 10 Estimated transfer fractions and 95% confidence interval (CI) from or
to fresh produce for norovirus or its surrogates

Time of % transfer
Virus' Measure Donor Recipient drying® contact (95% CI) Reference
FCV Infectivity Finger Lettuce 20 min 10s 18 (7-29) (Bidawid et al., 2004)
FCV Infectivity Lettuce  Finger 20 min 10s 14 (7-21) (Bidawid et al., 2004)
FCV Infectivity Steel Lettuce (dry) 0 min i5s 7 (NR) (D'Souza et al., 2006)
FCV Infectivity Steel Lettuce (dry) 60 min i5s 4 (NR) (D'Souza et al., 2006)
FCV Infectivity Steel Lettuce (wet) 0 min i5s 5 (NR) (D'Souza et al., 2006)
FCV Infectivity Steel Lettuce (wet) 60 min i5s 0.2 (NR) (D'Souza et al., 2006)
MNV  Infectivity Glove Lettuce 2h 5s 9 (4-15)"" (Verhaelen et al., 2013a)
MNV  Infectivity Lettuce  Glove 2h 5s 5 (3-8)" (Verhaelen et al., 2013a)
MNV  Genomes Glove Lettuce 2h Ss 19 (12-29)"  (Verhaelen et al., 2013a)
MNV  Genomes Lettuce Glove 2h 5s 22 (16-30)""  (Verhaelen et al., 2013a)
MNV  Infectivity Glove Raspberry 2h 5s 1(0.3-10)"  (Verhaelen et al., 2013a)
MNV  Infectivity Raspberry Glove 2h 5s 6 (<0.1-12)"" (Verhaelen et al., 2013a)
MNV  Genomes Glove Raspberry 2h 5s 0.1(0.02-0.2)" (Verhaelen et al., 2013a)
MNV  Genomes Raspberry Glove 2h 5s 11 (6-16)"" (Verhaelen et al., 2013a)
NoVl Genomes Glove Lettuce 2h 5s 4 (3-7)" (Verhaelen et al., 2013a)
NoVi Genomes Lettuce Glove 2h 5s 23 (18-30)""  (Verhaelen et al., 2013a)
NoVl Genomes Glove Raspberry 2h 5s 0.2(0.06-0.5)" (Verhaelen et al., 2013a)
NoVi Genomes Raspberry Glove 2h 5s 16 (9-24)""  (Verhaelen et al., 2013a)
NoV2 Genomes Glove Lettuce 2h 5s 6 (3-10)"" (Verhaelen et al., 2013a)
NoV2 Genomes Lettuce Glove 2h 5s 27 (17-39)""  (Verhaelen et al., 2013a)
NoV2 Genomes Glove Raspberry 2h 5s 0.1 (0.02-1)"" (Verhaelen et al., 2013a)
NoV2 Genomes Raspberry Glove 2h 5s 17 (7-27)""  (Verhaelen et al., 2013a)
* FCV: feline calicivirus; MNV: murine norovirus; NoV1: norovirus genogroup 1; NoV2:

norovirus genogroup 2; * of donors; ¥ NR: not reported; ** preliminary results
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11 BRES A NVARORET A )V AO BRI 20198 (11 3T

Table 11 Studies on the natural persistence of foodborne viruses and their

surrogates
Virus Matrix Conditions Reference
MNV-1, FCV Buffer, stainless steel 1. pH 2-10 (Cannon et al.,
2.56 °C, 63 °C, 72 °C 2006)
3. organic solvents: Freon,
chloroform, vertrel
4. 4 °C stainless steel (7d,
wet and dry)
FCV, CaCV Buffer pH 2, 37 °C, 30 min (Duizer et al.,
2004)
NoV GI, Stainless steel, formica, 1. Room temperature, 7d (D'Souza et al.,
NoV RNA, FCV ceramic 2006)
FCV Lettuce, strawberry, ham, 1.4 °C, 7d (Mattison et al.,

NoV GI/II, FCV,
HAV, RV

MNV-1

MS2

FCV

FCV, E-coli, MS2

E-coli, Shigella,
Salmonella
enterica,
Clostridium
perfringens,
HAV, FCV, PRDI
HAV

Poliovirus

NoV GI/II,
mNoV, HAdV

stainless steel

Blueberry, raspberry,
strawberry, basil, parsley

Spinach, onions

Strawberry lettuce,
tomato, parsley and
more

Medium, cover slip (dried
state)

Lettuce, cabbage

Cantaloupe, Lettuce, Bell
Peppers

Stainless Steel

Lettuce, green onion,
cabbage, raspberries,
frozen strawberries

Gloves, raspberries,
strawberries, lettuce

2. Room temperature, 7d
20 °C for 2, 30, 90 days

21 °C, 6 months

4,8, 22 °C, 7 days

1.4, 20, 37 °C suspension
2.4, 20, 37 °C dried state
4 oC, 25 °C, 37 °C for

21 days

Light exposure, humidity,
22-24 °C, 14 days

1. Humidity (25%, 55%,
80%),

2. Temperature (5 °C,
20 °C, 35 °C)

4 °C for 15 days

4°C, 10°C, 21°C for 1, 3
and 7 days

2007)

(Butot et al.,
2008)

(Baert et al.,
2008)
(Dawson et al.,
2005)

(Doultree et al.,
1999)

(Allwood et al.,
2004)

(Stine et al.,
2005)

(Mbithi et al.,
1991)

(Kurdziel et al.,
2001)

(Verhaelen et
al., 2012)
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TENACITY (RESISTANCE) OF NOROVIRUSES IN STRAWBERRY COMPOTE BfR
OPINION BfR (2012)

Oy

<HEE>
20129 H9H, "WV », TIUTFrINT ok Ry TNV, Ta—
U 27 OTEFRIN O 2 7o AR B Viiiak ©. KA VIR D i KB O & L ko 5%
FAL, 11,000 AL EOFHERLHH S THRICIEM-ORER & 2 LT,
18— | 2y AR SRR R ONE RN BURIC K D FFIEIC K o T IR R ORI E B X, A4
MDA F T2 L CGERIINTZ ENRBR I, BEOFRER. / 2 U A LV ARHIDRE TH
S TR R STz,
RA YRR Y 27 FMFZEET (BfR) 1%, 70 M7 LA ZICBMR LB FRERGIC BV T, Bk
RIFETI L SN A F BT D/ v A )V ZADOAFRM, IEUEIZOWTREE L 7=,
b b UANVADEFRNMEZOW T, MRS X7 LORIMD =D& G ORE D T X
TIEEAEHONTWZ2WA, BIEOH A LUL, A2 T, ICHREI N T3
BHRZ AT U7 B ORI mn EHER S 0 5,

<FEATf x5 >
2012 4 9 A FAICIL, BET 2 8IMIc b7 < &b 10 ORAR LFHEG b7 F— M &k s
T2 AL & ShHER TR I DIEFI D AE LTz,
INHOTH— NI, FFED/Ny T+ RMEN T2 WHREA FTINLELNTE
0. v = k3 yRFFEATIE. 26 A F TR OEE L MEE A E S TRIORES] & ORI, #
SRR BE N R D AR LTV D,
1 AU EOBEZ M LI YZEMRETRIL, R VICBWTHERRKKRTH -7,
BEIER L7=fEE O 5 B Onid, R L CA F2CWHEE M Z 72720 TH Y . 2 DOFHELY;
X, A F TEERUTNEL 72 L~ Te, & HFMBG ClL. Mo F T &2 wbhE &b B 2 g
SET KO ERE T, S5 2~3 g T ),
HEMAFFRICER L TOARWFHEETIX, 13EAENHLTERE T, F I 24 L Tz,
TS OIMESLE A FULETDIREEN & D < HUVNTE L2 NE BT - Ty,

<A R >
b b/ mrUA A% 30 53, 60CHEAL TH VA N ALERICNEHEES 5 Z &3 TET, 3
B pH2.7 12 B LTh, ANEMALT 52 LT TE R0y,
MR A F 30, FEILCBERIZR T2 /) v U A VR 208583, LT, /roA
MV A& pHABIZTIPED & V) | 70 C &8 2 DI FEHIPH T, INEMRFRITITF L RG22 9
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ZEDRFOT = DRI AT ENTE S,

A FIOFOLEBOIREA 90 CHIZ /2 D F TMEE 2L T0°CHE TORKRHIED, A V2%
FERICNEHELT 2D L= FIETH D Ko IcBbind, L, REDOWHIRA T35 WhiE
L72KICAN TOHEEEC, o0 HHMENTIIA T NMFET D/ B U A VA E BRI RENE
b4 22 LBRTERN,

<ARHL >
JRUANVAE, BV TANAR ) ey NVAROIET L R —TR oA VATHD,
WS OMDBIEFHENFEL. ZDO ) LOFIFEROFE T NEREOS TR OEIETH D,
B TA NI K DREGE, THRIM RN 2R E T2 B IR EZ 5 ST ReiERH v |
i JE 2 BARIT R,
JRYLSEBRTIE, 10~100 fHD 7 A )V AR - D/ NERETH D 2 L 2 HEE Sz,
J A VAR 1R X2 PRI 0.5 TH DD, BIEICE DM 0.1 (103K 1)
25 0.7 (107HL7) & XV EERECRE LG EIC EF9 5 (Teunis et al., 2008)
Tt & R AN TORERISEFROENIZE L TIXH DT> T Ru,
PEIEE L b2, 1 Z T L7V Rk 1010 OUA VAR 2T 2 (Atmar et al.,
2008) .
J A VA THE - DERIRIC Ko TIERET 5,
JRYLH LT 5 2 LI ko T, EIE RSN RAEOERE A L CHENICEET D
ZERDH D,
BYE T, KIEE —fEICKRED /v U A VA E PRI 5,
J B A VA, HYENTHEK & OB X o TREGHFIZIRAT D REMEDR & 5,
ANHIEISAOE b B DA )V ZADIRREITBE S AFE LRV,
ARY — %, BETROBRABEET a7 A L ARBALTWADRREMENH Y . R 2ok
R/ 1 A NVAEGE DY OM ORI, £, BYE I L D IESTEFI ) vy A LR
B S ND ATRetED & 5,
WY =D W LREPICIRINE N DIERENTKEN LT, P/ oA LA
WIS L5 ATREMED B D
B IANVAPNRAN LA F T DRADOFREIC OV TEHE SN TRV, T AR
—IZ X DI RDIEBNIZE R E ST (Ponka et al., 1999; Falkenhorst et al., 2005;
Cotterelle et al., 2005) .
U A NVADEGTE, MIEE S AT AOKINC IV RET HZ LN TERNWeH, B bR
T A INVADEFREIZOWNTIHIZE A EHBILTNZRN,
J v ANV ADORNEMAGIX, 60°CT 30 3 DMEATIIA+3THDHZ PRI TV (Dolin
etal., 1972) .
J a7 ANVAOAEFRMEIZEIT 2 Rikid, BT A v A0 48 U THEMIZE LTV D,
X3V A NA (FCV) KOA X B Y A% (CaCV) 1%, T0CT 1 7MME+ % &
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¥ 3log DA NANEYT D (Duizer et al., 2004; Doultree et al., 1999) .

FCV O X /A LA (MNV) (X, 72°CT 15 BEIINEE Tk, 1log il LW b dhn

RIEG ) OE T LAV &7y (Cannon et al., 2006)

FCV % 70°CT 5 pfIMET 5, /i3 1 oMblg e 5 L. 7.5 log DU A NVAREDT 2
(Cannon et al., 2006)

MNV % 80°CT 2.5 i S5 &, 6.5log KiE7T 5 (Baert et al., 2008a)

pH ORI KT D b 0 A )L ZADREZPEIZONT HITE A LML TR,

37°CT 30 0fll pH2 12 & & S BA. R A /LA FCV KT CaCV iZ 5 log DI&YL S D5

VWE T 2773 (Duizer et al., 2004) 728, fRET A /LA MNV OGO TIX 1 log A
(Cannon et al., 2006) .

bR/ rUA VAL 3RO pH2.7TICE 5 LTHENEE(L LW &226 MNV 75 pH fER{

BRORBUANALLTRVELTWDEEZHND,

AF BT DHE b a A )V AOAEFEMICET A8 LV,

T ARY — ¥ 22— VIZIRIME N7 MNV Z W 7298 (Baert et al., 2008b) TiX, 65°C T 30

FORIALER U 7=, YL TI1X 1.86 log IKF L, 75°CT 15 MRIMET 5 &, 2.81log K T L 7=,
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[/ eoA R GHiliE 04]
RISK MANAGEMENT OF NOROVIRUS IN OYSTERS
OPINION BY THE FOOD SAFETY AUTHORITY OF IRELAND SCIENTIFIC COMMITTEE

FSAI (2013)

Oy

< HBHHy>
TANT v RRGZERR (FSAD) OBZEEERICE D Z0FEAEDOHIIL, FIH ATHE /e H
Z WIRELC L. ﬁm$%%&ojxa£ﬁ%«@ HUCAESLOfEma 8 &, 2L T, /1Y
ANV ANIERENT T F LB L2 KN BB 2072012, U A7 IZHD Rz vl hE
WZT5Z2ETHD,

< E>
b h/a AV ARG TN S BRI R R LB L TR I —r v X TIR RS
I 2 P D RYYE D 9 BIEFITEWEIG Z HD T\ 5,
WS DNDHFD XD R K EOHEENILT., ZOFEFEDRETHESL, / n U LRI
YT 5 alaetE 2 £ A9 (UK Centre for Environment, 2011; European Food Safety
Authority, 2011) .
BRI 72 B OB Tl {HRE B OZRITITRA D & 5,
RSN FOERUL, /0 VA NVAERIZE DT U M7 LA I RAECEEL TWD5,
2 ANVATEGEDIZ & A EDIEFNE, fORGREE (EEAND A~ OB L 28
DIFGe a8 L TR A B A~) IZBE L T2 (Hall et al., 2013)
NREEOBLEDN G HYSNTZAFRIZL D/ 0 U A NV AEGLY 27 O, 7 r oA LA
G DR BN TARBN R IFCEDRETH D,
BIfE, EU BLHICIE, AR IREM) O A pEX I 2 KRG L~ UWZE U Cotad 2 2 &n
FORSINTEY, b FNOEEEEZ BN E U TAET D A EIKENY) ORI 7R EED B3
EHHATVND
EU ofiiE TR, BEO VA NV AEBEIFELRWA, BRWEHO XL a v A VA %R
BSEDLREDY 227 B3 5720, BAFEEH L, FriZBAl (EC) Nol78 / 2002 D 14 5
DO—EAFIZEE LT, BMMOLZENEZEHTIREND 5,

<HHFD ) BTANAOR & ER>
Iy A NNAFEG LSOV DR ORI, EENRRESD Y X T T AT D,
2012 -, FMNE L ZZ 2R (EFSA) @A 5E (European Food Safety Authority, 2012) T
T, AFD/ aTANAERD Y XY 2 ERT D7D OBERFUEDOEAZHELRE L T D,
FEREL AT LTI/ B VA NVARERERT HZEITELERAETH L0, BRiH O/ L
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'L, BUUEB OO IO O3 FEIC L > TIThbilTnb, Zhvb Ok, FER
SO L0 L ST d (CENISO/TS 15216-1, 2013; CEN ISO /TS 152162,
2013) , MHEEVEGR Y A 7 —BEgHE (RT-qPCR) 1322 9 L7z hiED 1 5 Th
P

I A VAL, WREERE 1ghblmV oA NVRT ) har— (cpg) TEIND,
I IANAD G K ONGIL OIRELEHAIZERT DI ENARETH LD, VAV EHOHR
TERMBIYEZ BT 2BR121%, 2 2OfEZIET 2 Z &Y Th 5 (EFSA, 2012)
SFFHTFEICE > TR SN 1 71 LA RNA 2NERGME D A L2 L1 & AHEBE$ 2 &P
1. HEKIGBEAGEH STV AIZH b b3 KR E L TARIEE TH 5 (Lowther et al.,
2010) ,

Lowther et al. (2010) TiX, / 7 VA /L APRRMEIN 2,000cpg % 5 EIRREFHIET DY RV
N, T N7 LA 271201 1,000cpg LLEDENBEURL TWD Z ERHLMIEN TV D,
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