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Currently in Dose Response

Modeling
1 Dose dependent 1 A specific dose
— What is it — Probability of
1 Carcinogenic causing response
1 Non-carcinogenic 1Choose response
— How much — Get data
— How long = Model it
_ How often 1 Current Modifications

: — Focusing on parameters
1 Average Dally Dose Il

1 Extrapolate from

cident P(response )= f (dose;8)
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Dose Response Parameters

1 Depending on the functional form used

— Potential determinants of dose response
parameters

P(response)=1- {1+ do%so : (2% —1)}

P(response )=1-g %

-

1N:,: median infectious dose

1k: probability of one organism causing infection or
disease

1. No descriptive quality, affects slope
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Current Dose Response Models

1 Proven adaptable and modifiable
1 Age dependent dose response parameters
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First Steps: Age Dependency

Age Dependent Models

= Oto 24 Hrs

== 2tod8Hrs
— 40to 120Hrs
== 12010 168 Hrs
=== 05% confidence

= = 98% confidence

Response

Age Delineated Data

+ 0to 24 Hrs

o 24 tod38 Hrs
A 4810 120 Hrs
¢ 120 to 168 Hrs
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Scope of Work

1 Dose Response 1 Exposed Dose versus Effective
Parameters Dose
— Are fitted using animal = FEIeEnS.
model data 1 Present internal stresses
_ 1 A certain burden to overcome
1 No adaptation proposed _ Host responses
1 Structure of Dose 1 React to invasion
Response Models — Specific and known processes
— Functional forms currently ~ ® Two-stage modeling approach
used — Stochastic through respiratory
tract

i
Will not be altered 1 Will manage variability with

small amounts of pathogens.

— Deterministic at alveoli and
alveolar macrophages

1 Higher structure less variability
to these processes.
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Current Work

1 The respiratory tract 1 Physiologically Based
— Various pathogen sinks Pharmacokinetic (PBPK)
— Main aims models
1 Transfer oxygen into blood — Follow metabolism and
1 Protect the body from harmful effects of chemicals
infection / harm 1 Physiologically Based
1 Pathogens Pathogen Transport and
— Defense responses have Kinetics (PBPTK) model
coevolved with host _ Follow for pathogens
IS Pes s 1 Transport
— .. exposed dose # body

1 Pathogenesis

burden 1 Kinetics
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First need to understand pathogenesis
of Bacillus anthracis
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Bacillus anthracis-Alveolar Macrophage
Interaction

Alveolar Macrophage

Alveolar Duct

System Boundary

Internal Space of Alveolous

dm
dt

Internal Alveolar Surface

Human alveoli and alveolar
macrophage are
homogeneous compartments

dN
?V&onc = QCm _QNBronc + QNaIv
Cwalv

dt

Vao = QN Bronc N alv Nalvkdep

dx
E = alvkdep o Xkdep

v, =V k., —xk, A, —k mE, —k, m¥,

L .
dt

dv
E ¥ = kgerm ¥+ kgmeVam —k, V¥




Comparison of Predicted Growth to Expected Growth

lveolar Macrophage
\ICtion

5 00E-008 Comparison of Predicted Inactivation to Expected Inactivation

Concentration of Vegetative Cells

5.00E-009

0.25 045 0.65 0.85 1.05 1.25 1.45 1.05E-003
Time (Hours)

= Predicted Growth < Expected Growth
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1 Minimization using N

3.5 4
Comparison of Predicted Uptake to Expected Uptake Time (Hours)

2.86E-004 = Predicted Inactivation % Expected Inactivation

2.86E-005

Concentration of Spores in Macrophage

6

Time (Hours)
==Predicted Uptake * Expected Uptake




Summary

1 Proved that we can

— Include additional factors to

dose response

1 Adapting the parameters,

thereby modifying the
models

1 We will be

— Altering the dose
1 Moving from an exposed

dose to an effective dose

1 Improving the risk
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estimates with thorough
pathogenesis and kinetic
modeling

1 Similar work
— Building invivo fate

1 Also using Bacillus
anthracis

1 Also including transport
and pathogenesis

— Deterministic models
1 Two-stage modeling
approach

— Stochastic through
respiratory tract

— Deterministic at alveoli and

alveolar macrophages
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