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Scaling Factor

Conversion Factor

Dose (Loghe cfu)

Model selected: Exponential Figure IV-2. Listeria monocytogenes Dose vs. Mortality in Mice

Scaling Factor Uncertainty associated with
(Mortality: Intermediate-Age) Scaling Factors

(Mice = Human)

Tahle IV-9, Model-Dependence of the Listeria monocytegenes Dose-Response Scaling
Factor Ranges for the Three Subpopulations

% Dose-Response Scaling Factor
B Subpopulation (Logyy cfu)
E Median | 5" Percentile 95™ Percentile
Intermediate-Age 12.8 11.1 159
‘ < e ‘ Neonatal® 9.0 79 11.6
10 15 Elderly 114 10.1 143

An adjustment to account for total perinatal deaths (prenatal and neonatal) is desenibed in
the risk characterization section.

Log Dose (log CFU)
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Estimated Mortality Rate

in Human

Median Mootabity Rate pér Serving”

Neonatal®

For Intermediate-Age group;
If dose = 1000 CFU, then 95% CI spans 81 orders of magnitude
If dose = 1000,000 CFU, then 95% CI spans 42 orders of magnitude 7

Estimated P(ill) in Human

Mortality Ratio (Median)
Median P (lliness) per serving

Dose Log dose

(CFU) | (log CFU) Intermediate Age EIderIy
N R BT
o [ o imeon |
T

FAO/WHO D-R for Lm

pridemiology based
m # of servings at 5 dose levels

From FDA Exposure Assessment

m Assumption of maximum dose level
7.5, 8.5, 9.5, and 10.5 log,,
= Model: Exponential

P =1-exp "N (Estimation of r-values)

Conversion Fac

(lliness : Mortality Ratio)

Table IV-11. Reported and National Annual Projections for Severe Listeriosis, Based of FoodNet
Reports

Natioual Projected Annual” FoodNet Reparted
Sub- 4 Year Total Dless: Mortality
Population Cases of Deatlis Cases of Deaths ativ®
i i Listeriosis’

Neonatal

Intermediate

Elderly 1159
TOTAL 2078

" Adjusted cases and deaths for the total
. I cases and deatt

deaths p are calculared by multiplying the death for neanaral by 2 4 to
account for abarnans st reporied i FoodNet sarvellance reports. See descripnion of the neonatal dose-
tespomse curve belaw

Estimated P(ill) in Human

P (lliness) per serving

—m— Intermediate-Age
—e— Neonatal
—a— Bderly

Log Dose (Log CFU/serving)

FAO/WHO D-R for Lm
_|_

Data Inputs a

Susceptible Population 17.5 5 - 20%
(%)

Listeriosis in susceptible 83 % 80 — 98 %
population (%)

Total # of listeriosis in 251 8
the US



Estimation of r-values
(Single Maximum-dose derived)

Exposure Data used for D-R

Total
Consumption

P=1—-exp—""N

(Servings) <ig 1E3-1E6g
[Smoked Seafood 2.05E+08 7064%  14.29%
Raw Seafood 1.82E+08 9207%  6.66%  121%  0.07% 0.00% 1.000)
Preserved Fish 1.05E+08 84.77%  10.42%  3.89% 0.49% 0.04% 0.996 el I n (1 — P) / N
(Cooked RTE Shellfish 5.52E+08 9450%  401%  128%  0.20% 0.05% 1.000)

117E+11 9111%  7.23%  154%  0.07% 0.00% 1.000)

5.03E+10 8137%  1849%  0.13%  0.00% 0.00% 1.000 P = # of listeriosis in the US / total # of servings at given dose
Soft mold-ripened 2.44E+08 9281%  321%  3.34%  0.67% 0.01% 1.000)
Goat/Sheep etc cheese 2.55E+08 92.18% 6.24%  1.48% 0.07% 0.00% 1.000) N = Assumed max log dose
Fresh soft Cheese 1.34E+08 80.72%  320%  431%  251% 019% 0.999)
Heated and Processed 182E+10 9820%  171%  008%  0.01% 0.00% 1.000) .
Aged Cheese 1.38E+10 98.07% 182%  0.03% 0.00% 0.00% 0.999 Example:
Pastuerized Milk 8.72E+10 99.20% 074%  0.05% 0.00% 0.00% 1.000} N (dose) =8 |(;,g10
Raw Milk 4.36E+08 9187%  7.56%  055%  0.01% 0.00% 1.000) AR .
\ce Cream 1.49E+10 99.08% 053%  0.02% 0.00% 0.00% 0.996 # of listeriosis in the US (susceptible pop) = 2090 (2518 x 0.83)
emosowy D s L oow o o pond i Total # of servings at max dose of 8 logyy = 5.23 X 10°
Dry/Semi-Dry 1.79E+09 90.27% 6.83%  2.40% 0.10% 0.00% 0.996| P = 2090 / 5.23 x 10° = 0.0004
Deli Meats 207E+10 9066%  540%  329%  0.70% 0.12% 1.002]
Pate 118E+08 9152%  401%  2.87%  106% 0.22% 0.997]
Deli Salads, Non 5.63E+09 86.30%  877% _ 3.98% __ 0.80% 0.03% 0.999 s r=-1In (1-0.0004) /1 x 108 = 4 x 1012
[Total servings 3. 66E+1-1 =I

Estimated r-values FAO/WHO D-R for Lm
_|_

Total # of r

servings (S_Max dose-
derived)

e |
i :

P (listeriosis)

Other Lm Dose-Response Distribution of Lm in RTE
?LChen et al. (2003)*

—Anchoring Approach using

= Epidemiological data from CDC (MD & CA,
2000-2001)

53 cases x 2 (multiplier) = 106 cases
mFood Survey data (MD&CA, 2000-2001)

— Model: Exponential

L. moneptogenes concentration fix

2 year survey in MD and CA: total 577 positive samples
Beta (0.29, 2.68, -1.69, 6.1)
urnal of Food Protection, 60:918-922 Gamm 33, 2.96, -1.7)
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Comparison of r-values Epidemiological Data for Lm

+

= Outbreak could occur at very low doses
me.g. Frankfurters: < 0.3 cfu/g

(Chen et al., 2003)

gii?;rz S = Surveillance data: underestimated
Sweden = Multiplier for Lm: 2 (Mead et al., 1999)
(Lindgvist and Westoo, 2000)

FAO/WHO: r = 2.61 x 1013 ~ 8.37 x 1012

Outbreaks for Listeriosis FDA/FSIS DR model
vs. Outbreaks

Location, Year
(Reference)
LA County, 1985 Mexican-style soft 82%4b | 14x10't0 NA® NA - 8 9 10 11 12 13
Linnan et al., 1988 cheese 5x10°
{ ) 750 1.E+00)
Switzerland, 1983-87 Softsmear-ripened | 75%4b | 1x10°to 1x10° NA NA -
(Bulactal, 1095)

Serotyp | Contamination Amount No.ll
e

Food Source Level (cfulg) Consumed !

Attack Rate

1E01
1L, MO, WI, 1994 Chocolate milk 120 | 1x10° (cfuimL) 45/60

(Dalton et al., 1997) (median)
italy, 1993 Cream cheese 12b 460 18/39

(Salaminaet al., 1996) pry—, 7 ey

Rice Salad ® NA 18/39

1.E02

1.E03

Finland, 1998-99 Butter © NA 1.E-04

(Lyytik tal.,
ikainen et a LEOS

lliness per serving

Multistate, 1998-99 Frankfurters NA
(CDC, 1998b) q 1.E-06

“NA = Notavailale
Ricesalad implicaed by epidemiology: p<0.001 1.E07
©One sample contained 11,400 cfulg

Source: FDA/CFSAN and USDA/FSIS (2003) Quantitative Assessment of Relative Risk to Public Log Dose (Log CFU/serving)

Health from Foodborne Listeria monocytogenes Among Selected Categories of Ready-to-Eat Foods 2t

(http://www.foodsafety.qov/~dms/imr2-a9.html)

Summary

_|_

_-'—Both FDA/FSIS and FAO/WHO RA used
an anchoring approach to predict dose-
response for Lm.

m FDA/FSIS RA was used for risk ranking
of RTE foods — no end-point effect

Points for discussion

m FAO/WHO dose-response estimates: not
consistent with other estimates




Validation of the US D-R Other Lm D-R approaches
_|_ (Infection in Mice and Guinea Pigs)

m |If the results are similar

— Increase the credibility of the D-Rs

m If the results are different

P (infecton)

— Different host-susceptibility ?

# 10401 (Mice)
A F5817 (Mice)

— Difference in Lm strain? 1- 12433 (Guinea Pigs)

— Flawed anchoring approach? : s 0 12

Log Dose (CFU)

Adjustment for Humans Conversion Factor
(Infection)

ﬁnfection => lliness = Death
m P (death | infection) : dose-dependent

af L.

o
o

o
IS

P (Infection)

w0
110
[
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Conclusion Acknowledgement

fLarge uncertainty associated with Lm D-R —i_

= No human D-R data available. Using animal ]
D-R data to extrapolate to humans Eric Ebel

= Incongruity between outbreak data and the FSIS/OPHS/RARD

dose-response models _
. . . I Fort Collins, CO
= International interest in establishing

acceptable Lm levels at consumption
suggests the need for highly credible D-R
estimates a
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Thank you !

Suggestions/Comments?

or, Questions?

Linear Regression

Log (-log(CF))

Log Dose

log {-log (CF)} =K x log (Dose) + m;

K=-0.345, m =-1.869 =

Log Cumulative Frequency (CF)

log CF for Total # of Serving

for total # of servings

A -

Log Dose levels

Cumulative Frequency of
total # of servings

CF for total #serving

Log Dosel




