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Produce a mathematical model to predict
the estimated incidence of illness incurred
by consumers of raw oysters containing
pathogenic Vp

Provide FDA with information that will
assist the agency with the review of
current programs relating to regulatory
and guidance issues for Vpin raw
molluscan shellfish to ensure that such
programs protect the public health




Assess human exposure to pathogenic Vp
via consumption of raw oysters

Determine the relationship between levels
of I/p in raw oysters and iliness

Estimate the number and severity of
sporadic cases of illness associated with the
level of Vp consumed by healthy and
Immune compromised subpopulations




Evaluate the potential effectiveness of
preventive and intervention strategies

Evaluate the effectiveness of FDA'’s
previous guideline of no more than
10,000 Vp/g In raw oysters

Provide a tool to evaluate criteria for Vp
for opening and closing shellfish waters
for commercial harvesting




Risk Assessment Process

Pathogenic Vp in raw molluscan shellfish

Determination of the likelihood of ingesting
Vp by eating raw molluscan shellfish
harboring the organism

Relationship of the levels of I/p ingested
with the frequency and magnitude of iliness

Integration of hazard characterization and
exposure assessment to determine the risk
of iliness




Risk Assessment Approach
Exposure Assessment
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Pathogenesis was based on the
presence of the most characterized
virulence factor of the organism,
thermostable direct hemolysin (TDH)

Equal virulence was assumed for all
pathogenic Vp

All Vpin oysters, regardless of
pathogenicity, have similar growth and
survival rates

Lag time to growth of Vp In oysters
after harvest is negligible 7\




The growth rate of V/pin oysters is
approximately 1/4 of the growth rate
observed in laboratory experimentation

The growth rate of V/p drops uniformly
down to zero during the period of initial
refrigeration following harvest

Oyster landings and consumption data
were used to estimate the ilinesses
attributable to the region where oysters
originated




Maximum likelihood estimates (MLE) of the Beta-
Poisson, Gompertz, and Probit dose-response curves
based on pooled data from human feeding studies of V.
parahaemolyticus (Vp)

* Sanyal et al 1974 (117)
W Ajso 1963 (2)
® Takikawa 1958 (126)
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Uncertainty distribution of infectious dose of V.
parahaemolyticus corresponding to 10-3 risk for Beta-
Poisson, Gompertz, and Probit dose response models

B Beta Poisson
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Case Series Statistics (CDC data)

107 oyster-related culture-confirmed V.
parahaemolyticus cases (sporadic- and outbreak-
related) occurring during 1997 and 1998 in the

Gulf Coast States :

5 septicemia
1 death

Of cases with available information:
»23 of 79 (29%0) cases occurred in individuals with
underlying chronic conditions
»27 of 90 (30%) gastroenteritis cases were
hospitalized

»3 of 4 (75%) septicemia cases had an underlying
chronic condition




FDA



Sporadic llinesses predicted by the
V. parahaemolyticus Risk

Assessment
Region/ Fall Winter Spring Summer
Season
Gulf 400 25 1,200 3,000
Coast
Mid- ND ND 10 12
Atlantic
Pacific ND ND 15 50
NW
Atlantic ND ND 12 30
N=
ND - Not determinable \\
|ermDs§®

C_F S



Distribution of probable number of cases of V.
parahaemolyticus-associated cases of septicemia
occurring per year (all seasons and regions)
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Log Vp in the
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Time
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temperature
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illness

=
)
c
£
S
»
o
S
»
o
=
>
S
o
»
—
o
=3
c
@
o
=
=
O
bo
S
S
o
S
o

Effect of intervention measures on reducing the predicted risk of V. parahaemolyticus
ilinesses from Gulf Coast summer harvest: no mitigation (); freezing (0); heat
treatment (0J; rapid cooling (&).
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Density (log Vp/g)

VS

--@- |ISSC/FDA retail data

O model predictions
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Enterobacter sakazakill and other
microorganisms in powdered
Infant formula

FAO/WHO
MRA Series No. 6



What are the factors that contribute to the microbial food
safety risks associated with powdered infant formula and
what is their relative importance?

What are potential interventions that could mitigate
these risks, and what is the relative efficacy of those
Interventions?

What key scientific knowledge and/or data are needed to
reduce the uncertainty associated with the estimates of
risks and the estimates of the relative effectiveness of
identified risk control options?

What are potential consequences associated with the
identified risk control options if implemented?
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PIF: Powdered Infant
Formula

PE: Contamination from
the preparation
environment

PC: Contamination from
the infant formula

TTC: Time to consumption

E. Sakazakii S. enterica
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