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FIFERBICEEDLANILEBZLGWNES

" EE—
Fi = it (Dose-Response) B iR

m BRZHEADAZEXRELT-D-R curve
B I ARTOIVATYTZERBBICOERICIEELTRE

m B 5 TL. monocytogenes N EJETE SR KIEZE1075
CFU/serving&{R &

m “conservative” HHERIEETIL

m r-value [ 5.85 x 1012

m JRATUZEDRHREERZFE T HLRIE :
P=1—¢e(5.85 x 10-2) (31.6g X n)
n [£1g Hi=Y® L. monocytogenes D E £

s BAEEnDHIEERATHIEIZEY, 0.04 (1 CFU/25 g)
an%: 1000 CFU/g DREITH ., YRTYTRED FAEEES
SE.
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Table 5.1 Probability of illness per serving for the susceptible population estimated for different levels of

Listena monocytogenes at the time of consumption and the estimated number of cases per year in the
United States of America if all RTE meals were contaminated at that level.

Lovel  Dose®  LoBeftnl PLobebliOl Relatge et
1 -
(CFUIg) (CFU) servieg) serving o of cases®
<0.04 1 0 7.39x 10" 1 0.54
0.1 3 05 1.85x 10" 25 1
1 32 15 1.85x10™ 25 12
10 316 25 1.85 x 10® 250 118
100 3160 35 1.85x 10°® 2500 1185
1000 31600 45 1.85x 107 25000 11 850

NoTes: (1) Serving size of 31.6 g. (2) Using the risk from a dose of 1 CFU as reference. (3) A total of 6.41 x 10

Servings per year assumed.

1,000 CFU/gDBEZEL N IJLORTEZE 10,0008 food chainlZ[XnFELZ&ITL
B)RYIE. 107 CFUIgDBEELANIILDORTE1RZHRT S ETHERESNDS
9
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Table 5.2 Predicted distribution of levels of Listena monocytogenes occurring in RTE foods.

Level of L. monocytogenes in a food at
consumption (CFU/g)

Number of servings at the specified dose

<0.04
01

6.18 x 10"
1.22x10°
5.84 x 10°
278 x10°
1.32x 10°

6.23x 107
294 x 107
1.39x 10
3.88 x 10°
8.55 x 10°

1.18x108
servings

641 x 10"

Source: FDA/FSIS, 2001.

10




"
FEINDURTUTES

Table 6: Predicted annual number of listeriosis cases when the level of L. m was assurmed not to
exceed a specified maximum value and the levels in L m in the food are distributed as indicated in
Table 5. (Serving size of 31.69.)

Level MeximumDose  Percentage of servings  Estimated nurmber of

(cfurg) (cfu) when meximumlevel  listeriosis cases per
year

04 1 100 05
0.1 3 3.6 05
1 32 1.7 0.7
10 316 0.8 1.6
100 3160 04 57
1000 31,600 0.2 254

FAO/WHO Risk assessment of Listeria monocytogenes in ready-to-eat foods

11
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Table 7. Hypothetical “what-if” scenario demonstrating the effect that the proportion of “defective”
servings has on the number of predicted cases of foodborne listeriosis.

Assumed percentage of Predicted number of listeriosis cases”
“Defective” servings'" Initial standard of 0.04 CFU/g Initial standard of 100 CFU/g
0 05 S.7
0.00001 1.7 6.9
0.0001 123 174
0.001 119 124
0.01 1185 1191
0.018 2133 2133
0.1 11837 11848
1 117300 117 363

NoTes: (1) For the purposes of this scenario, all defective servings were assumed to contain 10° CFU/qg. (2) For the

purposes of this scenario, an r-value of 5.85 x 107 was employed and a standard serving size of 31.6 g was
assumed. In the case of the 100 CFU/g calculations, the defective servings were assumed to be proportionally
distributed according to the number of servings within each cell concentration bin.

FAO/WHO Risk assessment of Listeria monocytogenes in ready-to-eat foods "

_6_
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Food Categories

m Seafood

O Smoked Seafood m Dairy Products

O Fresh Soft Cheese
0O Raw Seafood :
. O Soft Unripened Cheese
O Preserved Fish :
O Soft Ripened Cheese
0O Cooked RTE Crustaceans :
Prod O Semi Soft Cheese
m Froduce O Hard Cheese
O Fruit O Processed Cheese
O Vegetables O Pasteurized Milk
m Meats O Unpasteurized Milk
O Frankfurters, Reheated O High Fat and Other Dairy
O Frankfurters, Not Reheated Products
O Dry/Semi-dry Fermented O Cultured Milk Products
Sausages O Ice Cream and Other
O Deli Meats Frozen Dairy Products
O Pate and Meat Spreads m Deli-type Salads

[ | _ Summary Table 1. Relative Risk Ranking and Predicted Median Cases of Listeriosis for the Total United
States Population on a per Serving and per Annum Basis

Relative Predicted Median Cases of Listeriosis for 23 Food Categories
Risk Per Serving Basis® | Per AmmumBasis’ |
_Ranking . Food - Cases : Food . Cases
1 | Deli Meats i 7x10% E = Deli Meats | 15087
Frankfurters, not S| = :
_ 2 ' | reheated 6.5x10 2 P.‘astefmze.d lfimd.M?li_: . 90.8
o i Tnd -'._5, High Fat and Other Dairy
| 5 (PrcamdMeatSpreads | 30T 2 iproduets . %4
4 z Eﬁ'ﬁfs‘“‘“"’d S 7.1x10° Frankfurters, not reheated | 30.5
' 5 ] - Smoked Seafood 6.2x10° Soft Unripened Cheese 7.7
6 Stk eyt 5.1x10° | # | Pté and Meat Spreads 338
" Crustaceans =4 " IR— e
| High Fat and Other : s 21 : ' A
7 ] 'é . | Dairy hucts 2.7x10 ; | I'Inpalstefnjlze'd Flfud'l\-.*hlllk | 31
8 é Z | Soft Unripened Cheese 1.8x10° | = C.OOked Ready-to-Eat 28
] Crustaceans |
9 Pasteunized Flud Milk 1.0x10” Smoked Seafood 1.3
U _Fresh Soft Cheese i L7x10 Fruits ) o 09
L Frankfurters. reheated 6.3x10™" Frankfurters, reheated 0.4
13 ] | Preserved Fish 23x107" Vegetables 0.2
13 . Raw Seafood . 2.0x10" £ oyl s oy B <0.1
P R SSmEapest oo oE . )
14| [ Fruits ; _19x10™ [ FreshSoftCheese | <01
Dry/Senu-dry -11 = -
o 15' | % | Fermented Sausages 1.7x10 % E‘femz-.so_ﬁ_Ch.eese. - <0.1
16| ‘;‘ Semi-soft Cheese 6.5x10™° ‘; Soft Ripened Cheese <0.1
_ 17| Z i SoftRipened Cheese 51x10"| 2 |DelitypeSalads |  <01]
1 | Vegetables 2.8x107° | Raw Seafood <0.1
19 Deli-type Salads 5.6x10™ Preserved Fish <0.1
5 Ice Cream and Other 14 Ice Cream and Other ;
20 4.9x10 : <0.1
e Frozen Dairy Products Frozen Dairy Products
) Processed Cheese 4.2x10™ { ProcessedCheese =~ | <0.1)]
22 ] { Cultured Milk Products : 3.2x10™" | Cultured Milk Products . <0.1 |
23 | Hard Cheese | asxi0™ | Hard Cheese [T <01

“Food categories were classified as high nisk (=5 cases per billion servings), moderate nisk (<5 but =1 case per Dillion servings),
and low nisk (<1 case per billion servings) 8
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(not-reheated) (heated)
" J
f
FRIOFRHSNDIATITERSE
A Y V4
-2XREFRDOKRE
4.00
s 3.00 [
Ly
E 100 | |
2 .
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Decreased Risk per Annum

Clusters A and B Clusters C and D Cluster E

Very High Risk High Risk Moderate Risk
{Clusters 1-A, 1.B) (Clusters 1.C, 1.D) (Cluster 1.E)
Deli Meats Pété and Meat Spreads No food categories Cluster 1
Frankfurters (not reheated) Unpasteurized Fluid Milk
Smoked Seafood
-
(Clusters 2.A. 2.B) (Clusters 2.C, 2.D) (Cluster 2.E)
High Fat and Other Dairy Cooked RTE Crustaceans No food categories Cluster 2
Products
2 |  Pasteurized Fiuid Mik
‘T | Soft Unripened Cheese
[-]
7]
H Moderate Risk Moderate Risk Low Risk
o H (Clusters 3-C, 3-D)
® Deli-type Salads
e No food categories Dry/Semi-dry Fermented Preserved Fish
= Sausages Raw Seafood
§ ;wq(ms e Eated) Cluster 3
e Fruits
2 Semi-soft Cheese
o Soft Ripened Cheese
Vegetables
Moderate Risk Low Risk
(Clusters 4-A. 4.B) {Clusters 4-C, 4-0)
No food categories No food categories
Cluster 4
19
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> 2003 FSIS Listeria risk assessment
- IEHASBEFTOHERGHN) XYL I*'I\j "é*

. FDA& FSISH ERk L f=Listeria
monocytogenes M) A FFHHET JLIZEK
s AMT IDDED a—IILEHARAATL

- HEPDELDOREREERTHEITKY,
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Source: http://lwww.fsis.usda.gov/PDF/Lm_Deli_Risk_Assess_Final_2003.pdf
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Median prediction
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*Proposed mandatory testing

the number of monthly food

contact surface samples per

line for large, small, and very
small plants.:

4 tests/line/month (K L 15)

2 tgsts/line/month (/N T35)
1t st/Iine/month(’@lJ\Iif%)l—

Number of annual lives saved among elderly:

N v Q > >
v » hy & G
W L & o N
& A ¥

“PR” represents post-

progessing
interyention/control

& \
&

&

Scenario

post-lethality interventions;
antimicrobial agent/processes

* Proposed testing for Listeria monocytogenes (66 FR 12589; 2001) 23
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FSIS Comparative Listeria monocytogenes
Risk Assessment (2010)

s AEEBEHT)V—S—bELNFIETRAIART ST
—S—FDERBIZKDIRTUTIED )R D% LB
* 2003 FDA/FSIS Listeria monocytogenes 1) X

HEMEETILIZ. ROBMT—2% AN

v NFPA Data (Gombas, 2003), AMI ;B & & D ER L (
consumer behavior) 7—%4 (2003)

v NAFSS Data (Draughon, 2006), RTI;HZ & D Bk
data (2006)

Source: http://www.fsis.usda.gov/PDF/Comparative_RA_Lm_Report.pdf
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Higher Prevalence in Retail-sliced Product

Retail ! 0.70% ! 4.2%
Prepackaged ! 0.55% ! 0.19%
noverall j 28 / 4600 . 54 /4599

1.3% 1.4% 1.4% 1.5%
Retail
n=12/929 n=10/731 n=12/841 n=15/1017
0.0% 0.0% 0.5% 0.2%
Pre-
packaged n=0/1071 n=0/629 n=4 /844 n=2/978

Source: National Food Processors Association (Gombas, 2003); National Alliance for Food
Safety and Security (USDA/ARS Funded; Lead: Ann Draughon, 2006)
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"gesults of the 2010 Comparative Listeria monocytogenes

Risk Assessment; Attributable Listeriosis Cases and Deaths

e | 265]

Note: T —S—FDERICEDIRATI7EERUREDE L
£ 83%I&, INEETARAIA RS- B MmEREMSENEOHLND. 2
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Table 9. Estimated mean number of deaths per year from L. monocytogenes in deli meat among three populations stratified by age and
four deli meat categories using the storage time that differed between prepackaged and retail-sliced product.

Deli Meat Category Elderly Intermediate Age Neonatal All Age Groups
(95% CI) (95% CI) (95% CI) (95% CI)
Prepackaged with growth 8.1 19 0.5 105
inhibitor (7.9.8.3) (1.9.2.0) (0.5,0.5) (10.3,10.8)
Prepackaged without growth 18.1 44 1.1 236
inhibitor (17.7, 18.6) (4.3.4.5) (1.1,1.1) (23.0,24.2)
Retail-sliced with growth 204 49 13 26.5
inhibitor (19.9, 20.9) (4.7.5.0) 1.2.1.3) (25.9,27.2)
Retail-sliced without growth 108.2 254 6.7 1403
inhibitor (106.4. 109.9) (25.0,25.8) (6.7, 6.8) (138.1, 142.6)
Subtotal: Prepackaged 26.2 6.3 1.6 341
(25.7,26.8) (6.2.6.4) (1.6.1.6) (334.34.9)
Subtotal: Retail-sliced 128.6 303 8.0 166.9
(126.7. 130.5) (29.9,30.7) (7.9.8.1) (164.5. 169.3)
Subtotal: With growth inhibitor 285 6.8 18 37.1
(27.9,29.1) (6.6.6.9) (1.7, 1.8) (36.3,37.8)
Subtotal: Without growth 126.3 208 78 163.9
inhibitor (124.4.128.1) (29.4,30.3) (7.7,7.9) (161.6. 166.3)
Total 1548 36.6 9.6 201.0
(152.7. 156.9) (36.2.37.1) (9.5.9.7) (198.4. 203.6)
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eat foods and the related risk for human illness (2007)
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m Ascertain the impact on public health of
current practices and potential interventions
that reduce or prevent Listeria
monocytogenes contamination in ready-to-
eat food sliced, prepared and/or packaged in
retail facilities
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New: Interagency Retail Listeria
monocytogenes Risk Assessment
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monocytogenes Risk Assessment
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Interagency Retail Listeria
monocytogenes Risk Assessment

m Scope
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environment!
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Assessment-Which Sites? Which Events?
== 3
INGIE TOHERER -
1. FH1108F  F%kL HMEOKRE F
2. FREDITS
3. r—X&HIT5 REFL r—X-F&
4. HISIFWMYHT
5. r—X%xFAH 5B REFL F—Z-F&
6. HIS5IFZRATAY—ITEL TEFE
7. HYS5IER5MRT 5B DT5H. REFE 1st slice — F4&
8. HYI52F TV aAlZDED
9. FIZEE.EXZED REFL F—F&
10. RETICET
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NROEBEDOERBIZHT H7TA—F (RFE)

i%gﬁhgg\%nﬂnﬂmoo cfulg FTHBLIGEEDARBELD (Y

/\ :

O BIELEVRSOMNIERREL100 cfu/glZRET S

BIEY AHMELLBVERT, R/ —PhV U 2—ZRKAlsE5?

0 BRORZAY—EETIVIMES BRE. HBEOF—F—8IZ. X5
A9 —%:ERT D

INEEDRIETFREFEAT 51/ U0E?

0 FREERTDHEEE100%ERE

éﬁaz)rg—wéw B. BlIhBEE<T (6 REDOVEELRITHESF

0 #TE. BhBFEOERE

BEICADIER SMIEMEWG). BURLVT—X, BOAYF /AR 2R

RIEMEEER S (T2T ALABH LIS B HENRELIND)?

0 HEERRICEMTIREEEET S
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Assessment-EDFIAZEETILIET S5

niBET SR MmELGUVE
EZ{GX%»( H—& X519
OEMDASAY—%FFETILIZIEE
L.&SE. HEBEDA—F—
(2. RS —%EIRT 5.

s FARE: AQBALKES Ml
REFU—DRETHLEE
NBIZTBLATIRDESR
OMDBRIUTHIDREFTEMN

BEIDARNVINDHEREZEET D
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Assessment-“ Virtual” Deli -

s EDOTEARLEEMNTRDST=8 food code
FETLTOWEWIEFETIVIET B2 ET
m 5l FRDOFEH
ODFEERICRBE TSV, FREBFAL. XBLLTHA
[XESHL, (R—ADETIL)
FREEFEALLGIMRET. URIZFHEL, ARE
S EOEILEHTET S
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"
Interagency Collaboration Underway for
Listeria monocytogenes Risk Assessment

in Ready-to-Eat Foods® HfEl#E R

/N CTOREFTLEETILIXEIRATRE,
TH,. T2 DTLKILE

m EFILICKY . BB F)AETRAITE,
EALmEIEHOMEMN T EEEZFHIBIT S
Y EIZHS
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R
1. %olglex M5 DERBIZx% 9 2JEMRA®Listeria monocytogenes

2.  FDA/FSIS Quantitative Assessment of the Relative Risk to
Public Health from Foodborne Listeria monocytogenes Among
Selected Categories of Ready-to-Eat Foods (Sep 2003)

3.  FSIS Risk Assessment for Listeria monocytogenes in Deli
Meat (May 2003)

4.  FSIS Comparative Risk Assessment for Listeria
monocytogenes in Ready-to-eat Meat and Poultry Deli Meats
(May 2010)

5. FSIS/FDA Interagency Collaboration Underway for Listeria
monocytogenes Risk Assessment in Ready-to-Eat Foods

6. EFSA Request for updating the former SCVPH opinion on
Listeria monocytogenes risk related to ready-to-eat foods and
scientific advice on different levels of Listeria monocytogenes
i(n rea()jy-to-eat foods and the related risk for human iliness

2007
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" JA
ToR2: RTEBmHFDELTSHLARJILDLM (25 ghF#RH,
100cfu/g RUZFNALUEBWLLAR)IL) LEETHENDERI RS
[TDOWTERIFEMEBTRNARERETD
AR (microbiological criteria: MC) M#E A FRTEMNERIIEWLW RV THAHI LE
REET B=ODUKODHHIVRIEBFHD1DIZT TN,
m MCIELMOL AL (BRERFZ25 grh R F 1= (d< 100 cfu/g ) ZHIHT 52 LICRIDT
HAH.
n BLDYRTITIEBREFILMDIBIEE X T HRTET, hD100 cfu/gaELIBASHLA
ILDLMITELEENTOARTEOEREIZELS

m CodexDRTEFDLMDMCIZET A XEFLmMDIBIEAHEHRTER f D E Lk HARR (
shelf life) @B CTERR SR 1ZREL-. COREEERGREZEL GERAT SIS
FY NAVRIVERIRTERRDBEEZFHIT 2MELNGL, LHAL. COMCZEEKE]
FROEOYITEWREICERAT L BLWW R THT-EL T, @M TR E (
unsatisfactory) LR FESN LA EEMEN H D,

m 0T, CodexXETRESINTLDE31 DDA T avik, BEENHENAINYIVE
ZHBAIGWIEEZEMETEDELOIEH T, ERBARZEL T100 cfu/gZaifF B9 5&E005%
D, LMDIBIEEZXZIF T HRTERMIZEST, RN EKRHAREZEL T100 cfu/gZiEZ b
M BAGVDIEVDLRNILDOHEESZL > TFRTAOILIEFRARETHS, #>T. CDF
TavE#EATAHILIE100 cfulg ZCASBMEBR BT HAREM LRI AfERELT -
HIMELNGN, DREFELEDA2/IRIELL00 cfu/gEBRHLARIVIZELET HH
[ JZ’J'CJQQE%)'C&ZD’)O 47
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QlLl

48




m Codexd)Listeria monocytogenes

DEMFRIE DB
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" A (%)
Codex® Listeria monocytogenes M A ¥ iR1E

u 1ﬁ$¢@%ﬁ$§ﬁ§2‘gﬁt' B

O %%%E:hﬂ BFETL. mono_a/togenes FHEERICFERSE, M OHFLE
tLARTE Hygienic Practice (GHP)/ZT

:E)é—c I &EMIT, Y):J:&*)?h%)ﬁnn

m ﬁ%ﬁi%iﬁ#ﬁfa\ w7 R &
NLMHEFELZLRTER F (pH 4.4K5%E, Aw < 0.92,%)
s WEYFRE n=5, c=0, m=100cfu/g. 1ISO11290-2;%T
2)Lﬁfn§*‘)i%§|§'¢éRTEﬁuﬂn (EkHABENI(Z0.5log/gll L DIEEMN B ES

AR

= AR n=5, c=0, m=0.04cfu/g. 1SO11290-135T
3)FEINDTFTITO—F

o EERTAEREEERL, N ORESNELALOEIELMESZLRTE

n tH 75\1 L LD, b
sifd 1 (Va mmm%@%%?ﬁéimf AEREERATESEZZOZ

RTE (Ready-to-eatB & : A E A B )

—RI.EBRAOEBRDEN. VAT 7EEORBALEEZSS(CTSI LR MRICERB A RELA R A CALEE | I
T.RBE.MBAXETZOMDOAETRHEINI-TATOE R,

Xiﬁ*ﬁd)ﬁﬁﬁli BERT @A) IO SRFERRET

K=t T LY, c=RF A TEHEEB B m=MEMERE
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