resentation to
August 11, 2004
Las Vegas, NV



p in raw finfish (Japan olera in
warm water shrimp for export

= 4 drafting group meetings and 2 expert
consultations

= Peer review and publication in 2004



» Risk characterization



ound, gastroenteritis, primary septicemia
= Preexisting chronic illness

" 50% fatality rate

= Raw Gult Coast oysters



= Shell storage prevents cross contamination

= Raw consumption eliminates cook
variability and uncertainty



= Availability of V. parahaemolyticus Risk
Assessment on raw oysters



= Assumptions — grounded by related data

= Conduct risk characterization of Vv in raw
oysters

= Evaluate targeted mitigation levels for risk
reduction for Vv iliness



Regional, seasonal & yearly variation
HARVEST

Water temperature

POST-HARVEST
Time to refrigeration Air temperature

Cooldown time
Vv/g at cooldown
Storage time

Vv/g (numbers) at consumption

Weight per oyster (g)

Oysters per serving
Ingested dose

Susceptible population




= Hazard characterization
» Susceptible population
» Dose response



= Temperature
= Salinity



V. vulnificus Densities in Gulf Coast (LA, AL, FL)
Oysters at Harvest
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= Vv levels low or nondetectable in NC & SC
sites with high salinity (>30 ppt) & temp.

= High salinity areas typical in Europe, Asia,
Australia and New Zealand



(68-77°F)

25-30°C 30 23 2.7

(77-86°F)
>30°C (86°F) 14 36 4.2
All 99 31 8.5




Kaspar and Tamplin, 1993

Cook et al. 2002

13

5.7

-0.002

Wlth observed average (.75 log
increase (n=5) over period of 30
hours

Presumed no growth temperature

Range 0-16°C representative of
oyster industry cooler temperatures




refrigeration: refrigeration:

4.00 (0.74) 0.57 (1.16)
= |log Vv/g after cooldown: = log Vv/g after cooldown:
4.46 (0.77) 0.63 (1.21)

= log Vv/g at consumption: = log Vv/g at consumption:
4.15 (0.78) 0.30 (1.22)



= Data available for this is Vv at
consumption (retail study)



@ Collection States: WA, CA,
CO, IL, LA, AL, FL, MD, MA

#¥ Analytical Labs




mean log MPN/g

- -@- - ohserved retail study (June 1998- July 1999)
— /- - model prediction based on 1987-1997 average temperatures
[0 model prediction based on Sept 1998 - Mar 1999 temperatures

Winter

Spring Summer Fall

Season




= Mean Vv/serving
» Model prediction based on water & air temp.
« Mean serving size of 196¢g

= Vv cases
» Reported primary septicemia cases



Immune-compromised due to

treatment/surgery

Asthma 25.7
Rheumatoid arthritis 514

Psoriatic arthritis 379

Lupus (range: 4 - 250)
Polymylagia rheumatica 53.0

Giant cell arthritis 12.0

Transplant recipients 59.5




» Lack of agreement between studies

» Route of administration (oyster
consumption)

= Controlled human volunteer studies
unethical



40

35

30

25

20

15

10

Shellfish Associated V. vulnificus llinesses

1995 through 2001

Ja

ar

Apr

May

Jun Jul

Month

Aug Sep

Feb M

Oct

Nov

Dec



Jun
Jul
Aug
Sep
Oct
Nov
Dec

28.8 (1.4)
30.0 (1.2)
30.3 (1.0)
28.2 (1.7)
22.7 (2.7)
18.4 (2.8)
15.4 (2.5)

105,000

97,000
88,000
99,000
127,000
146,000
149,000

11,561,000
15,598,000
16,536,000
9,008,000
1,943,000
257,000
39,000

3.14
4.14
5.14
4.71
4.43
2.71
0.71




7 — - — Beta-Poisson model fit

Exponential model fit

1.E-07 —

+ data points (based on Motes)

1.E+03

1.E+04

1.E+05 1.E+06

dose of V vulnificus per serving

1.E+07

1.E+0



Spring 11.86 7.59 9.57
Summer 12.28 16.60 13.99
Fall 8.03 1.60 7.85




= Reduce V.v. to non-detectable (<3 MPN/qg)
= HACCP plan

= [abel: “Processed to reduce V.v. to non-detectable
levels”



Risk per serving
(mean and 95%
uncertainty interval)

Annual number of cases
(mean and 95 %
uncertainty interval)

a

3/g 1.09 x 107 (4.10 x 103, 2.73 x 10°7) 0.16 (0.06, 0.4)
30/g 820x 107 (3.42x107,2.12x 109 1.2 (0.5, 3.1)
300/g 5.26 x 106 (2.60 x 109, 1.05 x 109

7.7 3.8,15.3)




or practices than Gulf Coast
» High salinities for Vp & Vv (New Zealand)
- Intertidal harvest in Pacific NW

= Mitigations for other pathogens

« Warm temperature depuration of Norwalk
in UK



Effect of time unrefrigerated on
numbers of Vv cases

Season Time Expected # cases Season Time Expected # cases
unrefrigerated (90 % uncertainty unrefrigerated (90 % uncertainty
range) range)
Winter 0 hr Summe 0 hr
0.19 (0.06, 0.68) r 7.65 (6.57, 8.82)
S hr S hr
0.40 (0.09, 1.96) 12.16 (10.46, 14.04)
10 hr 10 hr
1.08 (0.23, 4.45) 15.31 (12.93, 18.34)
20 hr 20 hr
5.12 (1.29, 11.05) 17.55 (15.51, 21.66)
Spring 0 hr Fall 0 hr
6.77 (5.27, 8.45) 3.06 (1.64, 5.46)
S hr Shr
11.59 (9.78, 14.08) 7.37 (4.66, 10.62)
10 hr 10 hr
15.48 (13.49, 18.82) 11.64 (8.91, 15.72)
20 hr 20 hr

19.28 (16.11, 24.06)

17.30 (13.72, 21.98)




Spring Pre 1996 change 5.27 (2.81) 3.36 (1.11) 12.6 (10.7,
15.2)
Spring | Post 1996 change 5.13 (2.77) 3.27 (1.08) 11.7 (9.8, 14.0)
Summer | Pre 1996 change 5.27 (2.81) 4.25 (0.81) 12.9 (11.1,
15.0)
Summer | Post 1996 change 5.13 (2.77) 4.12 (0.78) 12.2 (10.5,

14.1)




growth)

<20°C (68°F) | 2.8 |(1.0x10%, 3.4 107)
20-25°C 19.5 |(6.5x108, 2.9 106)
(68-77 °F)
25-30°C 27 ((8.3x10°9, 4.6 107)
(77-86°F)

>30°C (86°F) | 4.2 |(1.3x108.6.9 107
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= Approximation of VPRA formulas

= QOther formulas (i.e. mitigations) possible



May 4, 2004 Mean Log Vp/g

Zoom 1n of MS, AL coast
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= Predictions of mitigation or PHT times

= Potential to refine VPRA or VVRA using
remote sensing data other than SST

= (Objective measurements for international
harmonization



= Interventions to reduce Vv illnesses can be evaluated with
confidence

= Remote sensing may provide real time objective
measurements of risk & facilitate international
harmonization



