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B. Tameru -Mathematics

Saul T. Wilsen, Epid/Pub. Hlth
D. Nganwa - Epid/Pub. Hlth

O. Ayanwale - Epid/Pub. Hlth
V. Robnett - Scientific Visualiz.
A. Ahmad - Statistics

A. Afroze - Computational Sc.
A. Steele - Databases

T. Habtemariam - Epidemiology

The Team
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Risk Challenges of the New Century
New, Emerging & Re-emerging Diseases, 2004

Cryptosporidiosis West Nile encephalitis  Drug-resistant malaria  Diphtheria
Vancomycin-resistant Lyme disease v-CJD Multi-drugsistant TB [Typhoid fever/ E. coli O157:H7
Staphylococcus aureas, \-=F \ N, 7 W /. ,SARS

ST Y 7 b b H5N1 influenza
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other hantaviruses pis ] i n [ N - . encephalitis
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Yellow fever

Cholera

Rift Valley fever HIV/AIDS Marburg hemorrhagic fever




“Eleven out of the last 12 human emerging infectious
diseases in the world have arisen from animal sources.
So what we really need to work on is the relationship
between the human health surveillance system and the
animal health surveillance system. One very important
point of intersection is the laboratories. We have to do
more to share our laboratory capacity....”

Dr. Julie Gerberding
Director, CDC

News Conference
Jan 2004




Global Trade - The WTO & SPS’?’??l

SPS Article 5.1

“Members shall ensure that their SPS measures are based on an
assessment... of the risks to human, animal or plant life or health..”

Article 9.1
Technical Assistance

Members agree to facilitate the provision of technical assistance to
other Members, especially developing country Members, either
bilaterally or through the appropriate international organizations.




General Risk Modelling Approach




Epidemiologic Problem Solving & Decision Making

The Epidemiological Problem Oriented Approach (EPOA)

Step 1: Problem Identification (Descriptive) Triad

Step 2: Management Triad

PREVENTION
CONTROL

TREATMENT
Eliminate agent

Health
maintenance

& promotion

Diagnostic

Procedure Linkage




Risk Analysis
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Key Issues - Risk Analysis & Modelling

Conceptual Framework Key Issues

mThe Systems Scientific Evidence:
Agproach... Surveillance & Data Gathering

Risk Modelling Coupled
with Epidemiologic Methods

mEpidemiologic

Framework.... Decomposing Risk Agent
Transmission Pathways

mIntegrate Time

and Space (Use Accounting for
of GIS) Mitigations

Case Examples




Conceptual Epidemiologic Framework for Animal/Human Link in BSE

Link to Model

: Livi Kk lation in USA
Rendering2? estock populatio UsS
Feed processing??

IMPORTS

BSE Transmission Slaughter ?? Disposals

Pathways condemned??

Sink
Dead End Point ??

Foods/other items
N
Healthy 1 BSE Infected
cattle/animals cattle/animals

2772

Healthy I VAN
Humans Humans

\ 4

Joint Project between TSE Transmission
The Harvard Center for
Risk analysis and CCEBRA
Of CVMNAH

Pathways
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Pathway Analysis: How can US Cattle be infected via import of
Cattle/Feed from Country X?

IMPORT of Infected Cattle

Infection rate

Healthy Cattle BSE Infected Cattle

Slaughter/Death
Spontaneous 2777
Inf. Rate

Vertical Rendered C
Trans.

nfection Vié

. Contaminated
IMPORT of contaminated
Feed 7

Feed/ MBM Human Population

Healthy — Infected




Is the USA at Risk to FMD & Others??

Foot-and-Mouth Disease (FMD) Qutbreaks 1/00-2/01 The FMD Ou t b r_eak N
7 o o, o Great Britain
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™ ons O Mot e wil < Probably up to 10 million
ey

o3 cattle were slaughtered during
the first 5 months.
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e US has ten tImes the livestock population of UK.
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TUS KEGEE

The Epidemiologic Framework
..for Risk Assessment UNIVERSITY

Foot & Mouth Disease Epidemiology I

Virus
Types A, O, C
SAT1-3

Asia -1

Temperature :
Humidity, pH Environment
Farming intensity

The Epldemlologlc Triad




Proglan e et Fricel
RISKAVING OIS

Prevention .
MITIGATIONS SUEAE Therapeutics

s\Veterinary services
*Vaccinations
eSurveillance systems
*Test systems

At processing:

*Ante/post mortem exams
Removal of nodes, bones
Maturation (pH of 5.8)

Health
Maint/Promotion

Incorporate Risk Mitigations in Model




Transmission Pathway of Foot and Mouth Disease
Virus (Emphasis in milk used for cheese production)

FMD VIRUS SOURCE

(FMD infected animals)
DIRECT Ruminants - Dairy/Beef cattle
CONTACT -Sheep/Goats TISSUES
-Other ruminants
Porcine

Other wild cloven hoofed
CONTACT WITH animals MEATS

CONTAMINATED Beef
INANIMATE OBJECTS Mutton

Pork
AEROSAL Others
WINDBORNE _
Other dairy
products
BUTTER

ICECREAM

\4

INADEQUATE
CHEESE PROCESSING

Pasteurized milk From

Unpasteurized milk T . :
(Temperature) FAnsmission

,F;\Hein Pathway to
— Risk Pathway

CHEESE

CONTAMINATED _
by FMD VIRUS USKEGEE UNIVERSITY.

& dapﬂm'nﬂ the quest for Excellence in Teaching, Research and Service




@j & Risk Pathway for FMD Introduction Via Imported Cheese et

Help ‘ Go To Main Model Page
4
Initiating Event: Cheese Importation into U.S.
° ()
- date th base f
)4 No Update the Database tfor
7 Is the cheese imported from FMD country? | je———— Eﬂuntr}-' FMD.-status
: B ves

g Is the cheese made from pasteurized milk at
11 desired temprature and duration ?

12 | | .$
12 Import Data Type No & Check if only Blue Maold is obtained From unpasteruied milk

(1 Check if Blue rmold and Swizs are obtained Frorn unpasteurized milk

14 |Is the cheese matured to desired pH (=<6.0)? r')_b .
Tes

: et ot | .

0

I

18
19 Is the cheese aged to 120 days? E{}—y
Yes
===
20 No
21
22 h 4
23 FMD virus is introduced into the US
24 =
2% | Reaus |
| 26
27
28 | M

M 4 » M \GI_II,(/ Import By Country ,( Import By_Type (FMD Status) f(/ Import By_Type (BlueMold) f(/ Import By_Type (SWIE | 1 | | 4 | |_
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Cumulative distribution of FMD total virus infectivity in terms of 1D50 in all
imported cheese: scenarios where cheese is aged for 60, 75, 90, and 120 days

Aged to 120 day
Mean=60.9

Aged to 90 days
Mean=188,55

Aged to 60 days
Mean=925.65

0.5
Total I1Dsp(Values in Thousands)




QRA Risk of Citrus Importation

Citrus Canker

Citrus Black Spot

Sweet Orange Scab
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Addis Ababa, Ethiopia
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Workshop in
Accra, Ghana
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Workshop in
Pretoria, South Africa




Participants - Risk Analysis Workshops

REGIO N No. of part icipan ts
Veteri nary Plant Food Sa fety Others Total
Medicine Science/Health
Eastern Afr ica (A ddis [(CIRE! 2 2 0 1 5
Ababa, Ethiopia)

Ethiopia ) 4 0 0
Uganda 4 O 0 0
Tanza nia

Sub tot al _-‘__

W es tern Afr ica G hana 1
(Accra, Ghana)

N ig eria

Senegal
M ali

Ivory Co ast

Sub tot al —————

Southern Africa Namlbla 1
(Pretoria, South
Africa)

Zambia
Malaw i
Botswan a
Swaziland
South Afr |ca

Sub tot al (Six counirios
G rand tota) Sowmnie |26 |25 |+ | & | 7
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Building International Coalitions

Reducing Domestic threats Through International
Risk Reduction Activities (Training/Tech Transfer)

Assist In identifying and preventing the spread of
risk agents at the source

Reducing the risk of invasive species by enhancing
risk analysis capabilities

Promote Global Trade




3 ack - SBE| Expanding & Advancing Risk Assessment Tools
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The Framework...HACCP & Risk Analysis Linkage
IL> Foods (Plants o

Animal Origin)

Imports | RISK ANALYSIS = HACCP
Export
Additives o [l

Chemicals

Environ.
Water etc.

- COLALE Bioterrorism e

PLANT elfare

Biotechnology

g (Genomics....
"

Animals with Zoonoses

Plants with Hum. Dis.
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Systems Dynamics Epidemiologic
Model in importing country

An Integrated Model for Risk Assessment

Risk Assessment

Hleee Data/ information

(Global Surevelllance)

TUSKEGEE

Systems Dynamics Epidemiologic
Model in exporting country

UNIVERSITY




Summary: Strategic Challenges & Opportunities

*Fast Transportation Systems

| nterconnectedness

*Global Trade (The WTO and SPS Regulations)
*Demographic & Ethnic Diversity

sUnintentional Introductions of Agents
Intentional Introductions - Bioterrorism/Agroterrorism

1. Surveillance! Epidemiologic Intelligence Gathering Supported
by Reliable Diagnostic Laboratories!

2. Global Digital Resources for Reporting & Sharing Information
Fast Response Teams & Strategies

3. Long Term Commitment to International Training &
Technology Transfer

4. Continuous Learning & Expanding/Optimizing Strategic Tools
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A Guiding Philosophy......

“Knowledge cannot start from nothing....

Nor yet from observation. The advance of
knowledge consists mainly in the
modification of earlier knowledge”.

“Karl Popper
In

I'he ILogic of Scientific IDiscovery”




And FINALLY...

Thank You...
See You In Cyberspace
Habtemart@tuskegee.edu
Http://compepid.tuskegee.edu
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