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A Review of Dose-response Models in Microbial Risk Assessment
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ABSTRACT - Dose-response models in microbial risk assessment can be divided into biologically plausible
models and empirical models. Biologically plausible models are formed by the assumptions in dose distribution of

microbes, host sensitivity to microbes, and minimal infectious dose of microbes :

there are Exponential model and

B-Poisson model, representatively. Empirical models are mainly used to express the toxicity of chemicals : there are
Weibull-Gamma model etc. Deviance function (Y) is used to fit available data to dose-response models, and some
dose-response models for food-borne pathogens are developed in humans and experimental animals.
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Table 1. Taxonomy of potential mechanistic dose-response models”

K Host sensitivity

Dose distribution (P,)

min (PZ)

Poisson Non-Poisson (Poisson + )

1 same (binomial) Exponential

v mixture of Exponential

(non-threshold)  different ( binomial + B)

B mixture of Exponential (B-Poisson)

y mixture of B-Poisson

>1 (constant) same (binomial) Multihit

¥ mixture of Multihit

(simple threshold)  different (binomial + 3)

B mixture of Multihit

B, y mixture of Multihit
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>1 (variable)

Zero-truncated Poisson added Exponential
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added Exponential
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Table 3. Dose-response models of Campylobacter jejuni
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Bacteria Study Host Biological end point Model/Parameter
. . Beta Poisson
5)
Teunis et al. (1999) Human Infection @=0.15,B=7.9
Campylobacter jejuni Rose et al. (1991)% Human Infection Beta Poisson
Py 4 : 0.=0.039, B =55
Medema et al. (1996)% Human Infection Beta Poisson
) a=0.145,=7.59
Table 4. Dose-response models of Escherichia coli
Bacteria Study Host BIOIOgl.C al Model/Parameter
end point
Escherichia coli Rose et al. (1995)" Human Infection Beta Poisson
: 0= 0.1705, B = 1.61x10°
Escherichia coli 3) Lo Beta Poisson
055, 0111 Haas et al. (1999) Human Morbidity 0=0.175, B=4-95><104
Morbidity Beta Poisson
Powell ez al. (2000)” Human .
Escherichia coli ( ) (dlarrhea) o=0.221, B =8722.480
O157:H7 Morbidit Beta Poi
8) . y eta Poisson
Haas et al. (2000) Rabbit (diarrhea) =049, B = 1.9x1 o

Table 5. Dose-response models of Listeria monocytogenes

Bacteria Study Host Biological end point Model/Parameter
Farber et al. (1996)"” Human (seﬁzflzrﬁifeigosis) o= 0.25??31.11-221[?:; ak = 10"
Listeria Notermans (1998)'” Mouse Mortality rEjliéfge:;ig'l"
ronocyogenes Haas et al. (1999) Mouse Infection a]iegzl;?igszris
Lindgvist & Westoo (2000) v Human (serilgllllzrlti);?;gosis) rE : F;Oélzfllgﬁ}})
FDA (2000)"” Mouse + Human Mortality r‘i‘gf;“:‘i‘g,’,lﬁ
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Table 6. Dose-response models of Salmonella spp.

Bacteria Study Host Biological end point Model/Parameter
Exponential
- . P
Rose er al. (1995) Human Infection = 0.00752
Salmonella spp. Beta Poi

. 5 . eta Poisson

Teunis et al. (1999) Human Infection =089, B = 44x1 0’
Exponential
Salmonella spp. r=9.32x10"
(low pathogenicity) Beta Poisson

o=9.31x10% B =9.99x10"

Exponential
Salmonella spp. . mn . r=5.58x10"7
(moderate pathogenicity) Latimer et al. (2001) Human Infection Beta Poisson

o=921x10°, B = 1.65x10"
2-Subpopulation exponential
Salmonella spp. r, = 5.00x107, 1, = 8.64x10”
(high pathogenicity) Beta Poisson
o.=157x10", B =9.17

Table 7. Dose-response models of Shigella spp.

Bacteria Study Host Biological end point Model / Parameter
. Beta Poisson
Shigella spp- 0=0.162,B=158
Shigella dysentariae Beta Poisson
high pathogenicity) a=0277,=21.2
(high pathog i Crockett et al. (1996)'? Human Infection = PP
Shigella flexneri 2A1 o= gtii 4401[;8?290
Shigella flexneri 2A2 o _B(e):t; 61;01[;anl 17
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