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Future Health Priorities

General Targeted Primary Secondary Tertiary
protectlon protection prevention prevention prevention

CDC: Health Protection for Life! Death from
complicatiogs.....
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Environmental Concerns
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Pew Environmental Health Commission
Environmental Health Review

= Environmental health system was inadeguate and
fragmented
= Responsibilities scattered among agencies
|

= Unable to link environmental and health databases

Recommended a “Nationwide Health Tracking

Network for diseases and exposures”
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Bioterrorism-related Anthrax Cases

/  Inhalation Case
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West Nile Virus 2002

B Avian, animal, or
mosquito infections

Human disease
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B Avian, animal, or
mosquito infections
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Tsunami Relief Efforts

29 Dec 04

13 Jan 03
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CDC Emergency Operations: 9/11/01- 1/18/05
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mission Spring 2003

[ ] 10 HCWs

2 tfamity
members

4 family
members

4 HCWs*

Hospital 2 Canada

i
Hong Kong F
F ‘ G
G

156 close . K K Ireland
contacts of Hospital 3 Hong -

HCWs and Kong
patients Hotel M

Hong Kong | L
99 HCWs (includes 17 | United States
medical students)

Hospital 1 HK M

D

Germany
0 HCWs

Hospital 4 Hong B
Kong

Singapore HCW HCW

28 HCWs ol 2 family

37 close contacts members
4 other Hong

Kong Hospitals

Bangkok L
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Small World Networks

“| read somewhere that everybody on this planet is
separated by only 6 other people. Six degrees of
separation. Between us and everybody else on this

planet...It's a profound thought!” ouise in Six Degrees of
Separation by John Guare

“The world i1s small...any one person can be reached

through networks of friends in only a few steps.”
Stanley Milgram




® Hierarchy
Hub and Spoke

Multi-Hub and Spoke




Cyberspace




O
Weak tie...Strong Link!




SARS Transmission in Singapore
February 25 — April 30, 2003
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Rodent ShiimentGhana MOnkeypOX Outbreak 2003

NJ

— R TN =1
TEXAS ’ Wi
TS, SM Human cases:
50 Gambian giant rats (GR) 17 confirmed
22 probable/ IL:;
suspect
Human cases:

53 rope squirrels (RS)
2 brushtail porcupines (BP) TX-3
47 tree squirrels (TS) —l 42 PDs 8 confirmed
RS, SM traced 4 probable/
A suspect

100 striped mice (SM)
~510 dormice (DM) DM 14 PD
S
traced IN

Human cases:
7 confirmed

24 PDs 9 probable/
traced suspect

200 prairie dogs
(PDs) at facility 1PD
traced MO
Human cases:
1PD 2 confirmed

SC

No human
cases

KS

Human cases:
MiI 1 confirmed

No human
cases
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Anthrax Attack 2001: Mail Flow Network...

Pataki's Office

S  CBS(NY) 5.  ABC(NY)
</ Bellmawr Distribution plant (NJ) v : )
"Am Trenton PO (NJ)

Princeton PO (NJ)

Times Sg. PO

(NY) Radio City PO (NY)

Kuser Road Business "ﬂ
48 local Post Offices Other Morgan itz
including: al ) ) Post Offices, Postal Facility (NY)
. Distribution plants including: (Bulk

Local Businesses Mail Ctr, Dominic V Daniels, Hackensack,
including: Central NJ, Performance, Monmouth,
g: Newark Main, Patterson, West Jersey)

Ansonia PO (NY) *

Boulevard PO (NY) Lenox Hill PO (NY) NBC (NY)

NYC001-47 Home * ENT Hospital (NY)
Carteret Hub & Spoke

Facility (HSF) (NJ)

| =S

ilton Processing
Facility (NJ)

All DC City Mail for Zips
20000-20099

Southwest PO Station
Truck to Atlanta, GA

Friendship PO Station
** 56 USPS
Brentwood lFaC|I|t'|es. Dulles PO Branch
BT, Mail Facility (DC) including:
.I Pentagon PO Branch
Green Acres PO (FL Stamp Fulfillment Walter Reed Complex
Kansas City, MO

177 Federal Agencies -

Supreme Court

West Palm PO Main
Branch (FL)

Lantana PO (FL)

Blue Lake PO (FL ort P-
( ) Lake Wi O ( L St. Mail i ( )
. Mail Sorti [¢] DC

BATF
Boca Main Substation (FL)

Dlrkse Bldg Ford Bldg @) DC VAMC

. ST AMI Building (FL)

State Department.
Longworth Bld SA-32 (VA)

S' ite Department Anacostia mail room

SA-3 (DC)
* = Confirmed anthrax case associated with site ‘b
e * = Suspect anthrax case associated with site US Embassy in US Embassy US Embassy in
a’* . . Vilnius, Lithuania in Lima, Peru Yekaterinburg, Russia
g = Environmental samples positive
B
(. November 7, 2001
g
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Protecting People in a Small World

Threat Characteristics Preparedness Network Requirements

* Global threats with local impact; e
local threats with global impact

— Health
—  Security
— Economy
« Small world networks
— Zoonoses / Vectors
— Speedy transmission

—ast detection
—ast science

ast & effective communication

Fast & effective integration
Fast & effective action!

Globalization, connectivity, and speed




Small World Networks: Fast Detection and Response - Clinicians

Public Health Dispatch

West Nile Virus Infection in Organ
Donor and Transplant Recipients —
Georgia and Florida, 2002

On August 23, 2002, the Georgia Division of Public Health
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Small World Networks: Fast Detection and Response...Veterinarians

301:1031.

Science 2003
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Small World Networks: Fast Detection and Response - Laboratorians

CDC'’s Laboratory Response Network

September 2001 September 2004

® State or Local
Public Health
Labs
CDC Lab
Federal or
International Labs
Military Labs

e Conceptualized
Connections to
Sentinel



Small World Networks: Fast Detection and Response

Creating Strong Links!

Bioterrorism-Related Anthrax:
Collaboration Between Public Health

and Law Enforcement: New Paradigms
and Partnerships for Bioterrorism Planning and
Response

Jay C. Butler,* Mitchell L. Cohen,* Cindy R.

Friedman,* Robert M. Scripp,T and Craig G. Watzt

*Centers for Disease Control and Prevention,
Atlanta, Georgia, USA; and TFederal Bureau of

Investigation, Washington, D.C., USA POLICY FORU M

PUBLIC HEALTH

Building Microbial Forensics
as a Response to Bioterrorism

sy,,sm.%% Bruce Budowle,'® Steven E. Schutzer,” Anja Einseln,” Lynda C. Kelley,? Anne €. Walsh,* ‘ ")

/
) Jenifer A. L. Smith,” Babetta L. Marrone,® James Robertson,’ Joseph Campos® '
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Small World Networks: Fast Science

WHO Collaborative Network for SARS
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Small World Networks: Fast Science

Science magazine HELF SuescrRIPTIONS FEEDBACK SiGH IN l‘MAS

Originally published in Science Express as 10.1126/science. 1085952 on May 1, 2003
Srience, Wol. 300, Issue 5624, 13941309, Iay 30, 2003

Characterization of a No
Respiratory Syndrome

The Journal

B Articles

Paul A. Rnta,li M. Steven Dberste,l = =
Silvia Pefiaranda,! Bettina Bankamp,| SOFONAYIrUsS as a possible cause of severe acute
Luis Luwe,l MTichael Frace,l Joseph | H

Cara ]3urns,1 Thomas G. Ksiazek,1 Fi rESplratnry Syndrume
Josef Lirnor,l Earen McCaustland,l ]
Albert D. M. E. Osterhaus,? Christiar

JE N Peinis, 5T Lal DL M Poon, Y i GSuah, LY O Yar W L J Micholis, WS Yeo,
WV Y, T Chewng, W0 O Theng, FOH Chan, O N O Tsang, B W H Yung, T K Ng,
Fo% Yuen, and members of the SARS study group™

JOURNAL of MEDICINE

w{e (0[S} magazine ... AYAAAS Identification ofa Novel Coronavirus in Patients
with Severe Acute Respiratory Syndrome

Originally published in Science Express as 10.1126/science. 1085953 on May 1, 2003

Seience, Vol. 300, Issue 5624, 1399-1404, May 30, 2003 Christian Drosten, M.D., Stephan Ginther, M.D., Wolfgang Preiser, M.D.
Sylvie van der Werf, Ph.D., Hans-Reinhard Brodt, M.D., Stephan Becker, Ph.D.

The Genome Sequence of the SARS-Associated Coronavirus Holger Rabenau, Ph.D., Marcus Panning, M.D., Larissa Kolesnikova, Ph.D.
Ron A.M. Fouchier, Ph.D., Annemarie Berger, Ph.D., Ana-Maria Burguiére, Ph.D.

Marco A. Marra,l” Steven J. M. Jones,! Caroline B. Astell,! Robert A. Holt,! Angela Brooks-Y, Jindrich Cinatl, Ph.D., Markus Eickmann, Ph.D., Nicolas Escriou, Ph.D.

Yaron 8. N. Butterﬁeld,l Jaswinder K]lattra,l Jennifer K. As.’:l.rm,1 Sarah A. Barber,l Susanna Y| _ |(|:F1LJS. (Jr;"-'n 2k b.-'e-an e. LT [I":-]'D' __Iegn-’C lfmde o I{Q'U,E:rra ph.ZD'

Alison Gt o et aae 1o L Girn Obi L. Griffith.! Steoh Stefanie Mller, M.Sc., Volker Rickerts, M.D., Martin Stiirmer, Ph.D., Simon Vieth
_s'm . L, 8o : Dreeln wn, 1L 11 H ephen Hans-Dieter Klenk, M.D., Albert D.M.E. Osterhaus, Ph.D.

Michae s mery,” Pawan K. Pandoh,” Anca §. Petr) Herbert Schmitz, M.D., and Hans Wilhelm Doerr, M.D.

A Gore ‘ ; > L o |iqui,1 DusnaEeSmaibae L TofE RIS

Francis, ; - thalie B : :
o YE3 4 TR N A Novel Coronavirus Associated
onnie| {3 . + . | Fernando

Michae,  © % Y A irann,2 A with Severe Acute Respiratory Syndrome

Susanl . S Vo . ) aun Tyler,

Robert| y e s 1 nuta MWL S Thomas G. Ksiazek, D.V.M., Ph.D., Dean Erdman, Dr.P.H., Cynthia 5. Goldsmith, M.S., Sherif R. Zaki, M.D., Ph.D.
E———’ by, — Teresa Peret, Ph.D., Shannon Emery, B.S., Suxiang Tong, Ph.D., Carlo Urbani, M.D.,* James A. Comer, Ph.D., M.P.H.

S
-
S

Wilina Lim, M.D., Pierre E. Rollin, M.D., Scott F. Dowell, M.D., M.P.H., Ai-Ee Ling, M.D., Charles D. Humphrey, Ph.D.
Wun-Ju Shieh, M.D., Ph.D., Jeannette Guarner, M.D., Christopher D. Paddock, M.D., M.P.H.T.M., Paul Rota, Ph.D.
Barry Fields, Ph.D., Joseph DeRisi, Ph.D., Jyh-Yuan Yang, Ph.D., Nancy Cox, Ph.D., James M. Hughes, M.D.

James W. LeDuc, Ph.D., William J. Bellini, Ph.D., Larry J. Anderson, M.D., and the SARS Working Group+
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Small World Networks: Prediction and Prevention

%%IA FIGHTS AN EPIDEMIC

AL / siated Press
untry became the

Alarm over the bird flu has risen at poultry farms such as this one near Karachi, Pakistan, as the
eighth to report a variant of the disease. A 6-year-old boy in Thailand marked the seventh recent fatality from bird flu

Killer bird flu rampant

Atlanta Journal Constitution
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Small World Networks: Fast Detection and Response

CDC'’s International Health Protection Network
FY04 FY04

Laboratory

Quaranting e Network (LRN)

pnal Clinical Lab

Field Epidé Orders
| Laborato g Programs D
A DoD/VA Dx & Rx
: T
CDC Field A Records
Internatio GlObal ! E Blo Sense & ‘ Biowatch Data
X | :
Business ( ity Health Protectio : Blomtelllgence OTC Drug Sales
Network A -
New CDC ¢ Sites 3 Center ate Clinical Care
E anded Real-Time
New Quarsg ations LRN Data
New Int® | Sites d Quarantine
Stations

Expanded PC Sentinel Sites

ew Data Streams

International Health Protection Network
FY06
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Small World Networks: Fast Detection and Response

Real-Time Tracking of Influenza 2004-05

Ny =9 -
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— = Long-term Care: State & Local Health
Household Survey: Vaccine Needs Survey Officials: Secure Vaccine
Vaccine Use Allocation Database

Global Biodetection

Lab e Vi Network BioSense:
-~ Laboratories: Virus Influenza-like Clinic

4 Genetic Sequencing Visits
‘*@%‘m

& Rapid H5 detection S




Small World Networks: Fast Action

Operation Influenza 2003-200

Coordinating Center
Infectious Diseases
I
Neecre ] cinea el
—_ : train Healthcare -

Analysis
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Network Wins
Testing for Botulinum Toxins

Testing for botulinum toxins requires
mice, is slow, and hard to identify all
the toxins

NCEH’s mass spectrometry
technology had potential for better
measurement

NCEH and NCID came together to
develop improved test

New test is much faster, more -
specific, detects all botulinum toxins

Mass spec approach may work for
other biological terrorism toxins
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A Small World Health Network for Health
Protection

‘  Multisector integration
Healthcare Federal . Pub”C-priVate

Delivery Partners

Syster * Non-partisan
Public Health . |_ | . |
System ocal - state — nationa
« Domestic — international

Business Education * Animal — Human - Plant
& Workers System
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“The functlon of protecl:i ng and developlng health must
rank even above that of restormg itwhen it IS |mpa|red -

WWW.CdC.gov
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