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Research Objectives TN

« To describe currently available, developmental and
potential technologies for rapid (bedside or point of
care) detection of emerging and biothreat agents

 To identify potential ways of improving laboratory
response network with regard to surge capacity and
Integration of new technologies

 To catalog existing syndromic surveillance methods in
the 50 US and perform detailed description of select
representative examples




Overview

Describe regional organizations involved in
disaster and biothreat preparedness (MARCE,
CEPAR, PACER)

Discuss potential routes for public health and
medical interventions infectious disease outbreak
preparedness (natural or manmade)

Provide examples of potential diagnostic
technologies under development

Outline DHS studies in context of existing public
health infrastructure




NIH: Regional Centers for Excellence

MNIAID Regional Centers of Excellence for Biodefense and Emerging Infectious Diseases
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CEPAR

Center for Emergency Preparedness and Response
http://www.hopkins-cepar.org

Model Infrastructure for Johns Hopkins Enterprise
(Incident Command)

Integrated w/ Regional Assets

Policy and planning

Training and Exercise

Funding and Grants




CENTER FOR THE STUDY OF HIGH
\ CONSEQUENCE EVENT PREPAREDNESS AND
RESPONSE (PACER)

Program Goal:
Study how the nation can best prepare for
and respond to potential large-scale incidents and
disasters.

Team:
Multi-center cross state consortium drawing from
experts in multiple disciplines

Research Domains

N\

Preparedness  Response Networks Analysis, Modeling Education Health Science &
& Simulation Technology




Laboratory Diagnostics
and Syndromic Surveillance

: } . Clinical
BioSensors BioSurveillance . :
Diagnosis
[ )

120%
o) Laboratory Diagnostics
&  100% 100%
)
> 99% . .
< A % Lives Saved: ?
< ( \
% 80%
2 71% A
<
_g 60%
E
0 : .
8 Lives Saved: 59%
8 0% Response
c Delay
g 9% = No Lag
8_) 20% One Day Lag
A 4 12% Two Day Lag
e — L
e ——— |

Attack 0%
DO D2 D3 D4 D5 D6 D7 D9 D12

Model from Kaufman, et al, 1997 Emerging Infectious Diseases



Clinicians Perspective on Diagnosis
In Acute Care Settings

Key diagnostic questions which influence patient
management can’t be answered in a timely way...

 Is there systemic infection?

« What is the organism?

 |[s there an uncommon organism?
« BT agent?

Assay Design and evaluation
 Rapid
e Sensitive
e Specific
* Reliable




MULTIPROBE PCR ASSAY DESIGN

Yang, Rothman and Gaydos, JHU
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Sample Collection
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IBIS T-5000: Universal Biosensor:

D. Ecker et al, IBIS Technologies
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Microwave-accelerated metal-enhanced
Fluorescence Anthrax Assay
C. Geddes et al, UMBI

Fluorescent Target Oligo
Probe = 49 nt Assay construction
22 nt =
*ﬁ 10 nt * Bioinformatically identify a conserved
sequence of the PA gene
Anchor Probe 15 nt *Fluorophore is uniquely positioned for
21 nt Slnt metal-enhanced fluorescence, only

when the Anthrax target is present.

6 nt

GTTTTTACCGTTATATATAAG
TGGCAATATATATTCATTAGGGTTAATATTCCATTTACATATACGAC




4 Combined technology of metal-enhanced

fluorescence with low power microwave
heating results in both ultra fast and ultra

. @ sensitive assay

Ultra sensitive detection of

B. Anthracis in < 30 seconds




APL
~ Breath Condensate Mass Spec Detection

J Jackman et al, APL and JHU
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Virochip

D. Wang et al, St. Louis University

Microarray allows for simultaneous
screening of ALL known viruses




NanoDetection Technology (NDT) for Molecular Signatures
Malak Kotb et al, Univ Tenn
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Integration of new technologies into
public health infrastructure:
Laboratory Response Network (LRN)

The LRN and its partners will maintain an integrated national and

international network of laboratories that can respond quickly to
acts of chemical or biological terrorism, emerging infectious diseases
and other public health threats and emergencies.

Mission In Action

Bioterrorism Preparedness

» Timely detection of Bacillus anthracis during
anthrax attacks in 2001

Public Health Emergency Response

»Developed rapid tests for detection of
Severe Acute Respiratory Syndrome

bc
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National responsible for specialized strain
characterizations, bioforensics, select agent
activity, and handling highly infectious
biological agents.

Reference laboratories responsible for
investigation and/or referral of specimens
(>140 state and local public health, military,
federal, and international laboratories)

Sentinel laboratories provide routine
diagnostic services, rule-out and referral
steps in the identification process (not
equipped to perform the same tests as LRN
reference laboratories).

How and when are new technologies integrated?
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Syndromic Survelllance:
Early warning systems

 Multiple systems
« Different temporally/different investigators

 Different data source evolution

International Society for Syndromic Surveillance
(http://www.syndromic.org)




1 EXAMPLE: ESSENCE:

Web based disease surveillance information system to
alert Health Authorities of infectious disease outbreaks,
Including possible bioterrorist attacks
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National Capital Region (NCR) Network:
IDEAL MODEL for a Disease Surveillance:

— Fully Identified Records
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BioSense

Vision
— Provide national situational awareness for suspect
Iliness and possible cases before, during, and after a
health event

— Help confirm or refute the existence of an event,
monitor its size, location, rate of spread, and cessation

Approach

— Real-time delivery of emergency room and acute care
data from hospitals to BioSense and local public health
aggregated and sent every 15 minutes

— Electronic “views,” analytics, and reports for national,

state, and local public health, hospital, and government
officials provided through a secure web site
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Hospital Commitments to BioSense, 2005
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PACER Research Objectives (N

« To describe currently available, developmental and potential
technologies for rapid (bedside or point of care) detection of
emerging and biothreat agents.

— Systematic reviews, multiple sources: peer reviewed literature;
scientific conferences; experts interviews (industry and military)

 To identify potential ways of improving laboratory response
network with regard to surge capacity and integration of new
technologies

— Semistructured surveys (LRN and hospital laboratories) directors

« To catalog existing syndromic surveillance methods in the 50 US
and perform detailed description of select representative examples
for detailed evaluation

— Semistructured surveys: state, city and county epidemiologists




Conclusions

 Preparedness for disasters (infectious
disease outbreaks) is complex,
iInvolves multiple levels of planning

 Funding from DHS will help to
scientifically evaluate existing and
potential technologies and methods
related to detection and surveillance
of natural and manmade biothreats




A. Preparedness Theory & Practice
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