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Conseguence Management
System (CMS)

A predictive model to help plan,
iInform and optimize the response of
government and industry to
intentional and unintentional food
contaminations




CMS Outbreak Pathway Modeling

Portrays the evolution of food contaminations for
specific products and agents geographically and

temporally
Analyses and depicts the entire pathway of an outbreak
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Effects of Processing Intervention

Changes in Agent .
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Quantifies the timing and consequences of events and
Interventions on consumers, hospitals, businesses,

blic, etc.
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Development of the CMS is funded by FDA
and DHS through the NCFPD and NBACC

FOA US. Food and Drug Administration <€

NATIONAL CENTER FOR

FOOD PROTECTION AND DEFENSE

A HOMELAND SECURITY CENTER OF EXCELLENCE

2 Homeland
>4 Security

National Biodefense
Analysis and Countermeasures
Center
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Key collaborators include:

edfa NUMEROUS
Jelels
COMPANIES

USDA
s United States Department of Agriculture 4”
NATIONAL CENTER FOR ’ C I D RA P

FOOD PROTECTION AND DEFENSE ;
( Health Services

A HOMELAND SECURITY CENTER OF EXCELLENCE
: , RS LOS ANGELES COUNTY

Trade Associlations

CALIFORMIA DEPARTMEMT OF
FOOD & AGRICULTURE

6- % Homeland
&

L X X ]
e United States Department of Agriculture
MINMNESOTA DEPARTMENT OF

The Economics of Food, Farming, Natural Resources, and Rural America L
- FREOA THE FARA TE YOULIR FAAMILY

AT E R ECONOMIC RESEARCH SERVICE

Department of Health and Human Services
3| Centers for Disease Control and Prevention




Design of CMS

A tool to model the evolution of all types of food
outbreaks

Easy-to-use — useable by inexperienced users
Data-centric — built on real data
Visual - easily visualize and assess the impact of

decisions
Elexible - accommodate all reasenable scenarios

Practicall — operates when seme attributes are
unknoewn, or IMprecise

Extensible — designed foreasy inclusion of Improved
data andimoedels as;they hecome available

gli=Validating — bullt en actual data and [iIsterical

2Varrs
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Uses of CMS

Predict and visually display the evolution of
outbreaks

Determine the likely size, scope, and timing of
outbreaks for various contamination poeints

Estimate vulnerabilities

Evaluate and cost justify investments, in prevention

Risk rank agents, fioed groups and
compbinations
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Uses ofi CMS (cont)

ldentify the differential impact on vulnerable
Subpopulations (age, immune compromised, etc.)

Evaluate effectiveness of interventions
(media, company, gevernment agency)

Project the economic consequences, of
various; outbreaks

ESstimate surge reguirements: ofi public hiealth
Infirastructure
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CMS event selection screen

E cMs, Consequence Management System (Development and Copyright, BTSafety, LLC) - [Event Selection]
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File Event Selection Information Help
o | §
3 k14 ;

Selection  Rearrange

Create Mew
Event

Assign
Selections

Run Event

¥y & £

Praduct  Consumption  Agent  Public Health  Interventions  Impact

|CE Crearn / Baotu |numt0}<ln [ ntentlnnal)
Bottled Water (1/2 liter PET) / E Coli O1587:H7

Profile of the Food

Fats and oils

Fish products

Fresh eqgs

Fresh fish

Fresh fruits and fruit juices

-l Fresh meats

“Ground Beef
“Ground Beef 2

M ommle wmm il

st

M

Ground Beef.

Food Source

Season

Distribution Channel

Contamination Point

Quantity of product at point of
contamination (in Pounds)*

¥ Run the representative scenario

I~ Uniform shipments Last day: 25

Milwaukee Wl -
Retail -
Grinder -

100,000

[7 Fixed scenario

Est. Run Time [2

* Special fields — mouse over caption to see descrigtion below

Archived
Ewvents

X

Delete
Event

Archive
Event

Profile of the Agen?and Event ({Intentional)

--Chemical Agents
--WWater soluble, heat stable

*Arsenic Trioxide
Cryanide
*Ricin
Saxatoxin
Organophosphate pesticides
Fluoroacetic acid
Armnanitin

ArsenicTrioxide.

% of Product Contaminated*

Average Contamination Level
{at point of consumption)

Public Health Response Time™*
Impact Metric

Affected Subpopulations

|75%

|1 LDS0 per serving

|2 - 5 days

|Health Impact

|General Public

This is a 'Tree' of agents. Click any 'branch' to open it, then click the Agent name to select it. Agents that are preceded by an asterisk ("™ are illustrative.
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CMS event modeling screen

= CMS, Consequence Management System (Development and Copyright, BTSafety, LLC)

File  Event Simulation

Information  Help
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4 Days 12 Hours

Health Irmpact

llnesses
Medical
Hospitals
PHS

Mortalities

Current Epi Knowledge:
Firstlliness (3d 11he;
First Hospitalization (4d 12h);

Intersene

Restart

Caolors Print

Founds of ground beef | |

Consurners

Endpoints

Grinder
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Processing Dist Center
() () (3317)

afery

Consurnption

Tlness

(17

Med Attn Hospital PHS Mortality
(4] 1) (o) (0}




Interventions can be invoked at various
stages In the evolution of events

Selection  Rearrange Product Consumption  Agent  Pub
&, CMS -Interventions Module

o ¥ 8 @ @ g) Saﬁt_y Building Tﬂggboggp&

r Intervention Dption: ' 6 Davs 20 Hours

To invoke an intervention click the box to the left of the
intervention description. If the intervention text iz blue. you can
click on the Wiew' button to the left for more details. Health Impact-

Public Health Alert llinesses
™ PHS alert of autbreak
I Alett to all medical centers of outbreak redical

Public Announcement
I Mational Public Announcement Hospitals

Holds
I Alllocation hald on twpe of product PHS

e Haans
¥

| | Recalls
Riararis ! I Mational recall of all product

mm‘ e

G

Moralities

Containment - Hone Available

Caliorria

B | b AL Apply Current Schedule Future
t SR 3 Intervention Intervention

First Mortality (4d 23hr);

Ewvent Detected with 10 patients in
Minneapolis, kM (B Thr);

Agent Detected (6d 2hr);

Product Identified (Gd 8hr);
Location Identified (Gd 20hr);

m
o e

Fause Intervene

Speed Festart
e

Hezaco it o Info Colors Print

Faunds of ground beef
0N SU M ar s
Endpoints

&
Grinder  Processing Dist Center Truck Retail Horme Consurmption  Illness Med Attn Hospital PHS Maortality
() (0 (368) (53890) (1569) (6240) (5983 (1090) (531) (181) (70 (60
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Food list

Lettuce

Fluid milk
Bottled water;
Dry milk-based

infant farmula
Shrimp

Fresh| sgueezed
orange juice
noecoelate hars

0BT Safety




Additional foods of interest
Spinach
Ce cream
Peanut butter
_Iguid eggs
Precooked eggs

TTlomatoes

Ground beef
Eresh chicken
RIIE meats

=Rhanced pork loins (
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Agents

Microorganisms Toxins

Bacillus anthracis Clostridium botulinum
Burkholderia mallei neurotoxin (A)

Burkholderia pseudomallei Staphylococcallenterotoxin B
Cryptosporidium parvum Abrin

Escherichia colil ©157:H7 Alpha-amanitin

Francisella tularensis RiCIN

Salmonellaityphi Saxitoxin

Shigella dysenteriae type 1

\V/ibrio cholera Chemicals

Yersinia pestis Cyanide
Other Arsenic trioxide

BSE Eluereacetic acid
NRrovirus Aldicarh
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The CMS Is a data intensive system

Distribution Progression Response Impact
Sourcing Consumer Agent Organizational Morbidity/
Processing demographics  characteristics  structure mortality
Distribution In-home handling Food-agent Detection Clinical
practices interaction Reporting outcomes
Consumption Dose response systems Economic
patterns Secondary Recognition iImpact
transmission  Type and QALYs
Disease states speed of Intervention
Symptoms response impact
Patient response
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The system Is only as good as
the data

CDC — Expert support

Infectious Diseases

Nationall Center for Envirenmental Health
EDA — Expert suppoert and data
USDA — Expert support and recallldata




Support for CMS development

Public Health Departments — Expertise and data
Law firms — Data

Practicing physicians — Expertise

Clinical labs — Expertise and procedures

Academia— Micrebiolegy, Food Science, Public
Health, Risk- Communication

Jirade Assocliations — National Poerk Boeard,
International Bottled! Water Assoeciation, United Fresh
Fruit and Vegetahle Association, ete.
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Industry participation has been critical to
CMS development

One of the largest foedservice distributors in the U.S.
Four national produce suppliers
Several dairy processors inMinnesota and California

One of the nations, largest suppliers of; fresh chicken
and groeund beef

3 0fitop 6/ QSR’s Including hamburger, sandwich and
fast casual

3 ofi top 5 natienal chamns in “casual dining™ andiene
Siialler new grewth chain
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Why does Industry participate?

Because Industry members recognize it is the right
thing to do!

Helps inform government agencies with “actual”
Infermation

Allows development of realistic scenaries with factual
supporting information

Dimensionalizes risks for industry Sectors

Helps industry, decide on where defense dollars sheuld
e spent

Helps minimize industry expesure wWhen recegnition
SENESPONSENS more rapid
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Managing confidential data

The data we request is considered highly confidential
ldentity of companies not disclosed
Data sanitized of all'company references
Aggregate data used in the model
QOriginal data destroyed or returned
Secure data sterage

Secure password protected sernver at BiliSafety used
exclusively for data stoerage (no) internet connection)

Information Is net avallable through EG|
= Confidentiality’agreements, availahle
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Please contact us If you
want to participate!

Susan Harlander
BlSafety LLC
612-845-2416

sharlander@btsalety.com




