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¢ |. Current Approach

 Intensive data gathering from medical
facilities, state & locals into a giant CDC
owned data warehouse

e Heavy use of statistical algorithms to detect
anomalies in the data and trigger
Investigations

e CDC centric approach developing in house
software
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Current State: BioSense Hospitals
and US Population Density

US Population
by County
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(& Unique Capabilities of BioSense

 Interoperability

o Capacity for secure large scale data
management

e Custom tailoring of queries

 Integrated electronic laboratory
reporting

e |Individual level identifier
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... BloSense Influenza Tool Merges
¢ Multiple Sources
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¢ BioSense Individual Identifier

* Facility-level individual identifier

- Improves specificity by preventing “double
counting of lab results”

- Preserves anonymity

— Allows for combining data on an individual
over time to create a complete clinical
picture

. Foundation of advanced “case recognition”
technologies




¢ Advances and Lessons Learned

e Advances in understanding

- Moving beyond syndromes to recognition
of potential cases Is necessary and
feasible.

- Evaluating the effects of installation of
syndromic and other surveillance systems
on national security requires a process
view
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¢ Impact of lab reporting on case identification

Overlap in 4785 unique cases identified by electronic laboratory reporting (Indiana
Network for Patient Care [INPC]) and passive surveillance methods (public health
department and hospital laboratories): Indianapolis, Ind, 2001

ublic Health

Hospital

Overhage, J. M. et al. Am J Public Health 2008;98:344-350 EUE?M"[," e;,]ﬁfv ~———
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Gram-positive Rod
Surveillance for
Early Anthrax
Detection

Elizabeth M. Begier,”f Nancy L. Barrett,”
Patricia A. Mshar,” David G. Johnson,”
James L. Hadler,” and Connecticut Bioterrorism
Field Epidemiology Response Team™!

Connecticut established telephone-based gram-posi-
tive rod (GFR) reporting primarily to detect inhalational
anthrax cases more guickly. From March to December

Important to evaluate surveillance systems

Emerging Infectious Diseases 2004;11:1483-6
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Timeline of Actual (PA) vs. Hypothetical (CT)
Diagnosis of Anthrax
February 2006

Lab findings:
*Noon: 4/4 Bloods + «Non-hemolytic *Hospital A lab reports anthrax to State
Non-motile *Specimen sent to State lab
*No capsule
**Full confirmation of
anthrax by State lab** ,
Admit T CDC confirms
anste Report to NYC, CDC  anthrax
Hospital A Hospital B m—mA— y N —— ——
2/16 2/17 2/18 2/19 2/20 2/21 2/22
Admit — —
Hospital **Full confirmation of CDC confirms

anthrax by State lab** anthrax

*Noon: 4/4 Bloods +
sLab reports to State

«State contacts MD ke _ :
«Anthrax suspected Surveilance: Are we on the same page?
*Specimen sent to State lab James Hadler

*PM: Direct PCR +
*Report to NYC, CDC




Evaluating Detection of an
Inhalational Anthrax Outbreak

David L. Buckeridge,* Douglas K. Owens,tt Paul Switzer,¥ John Frank,§ and Mark A. Musent

Emerging Infectious Diseases » www.cdc.gov/eid + Vol. 12, No. 12, December 2006
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Figure 1. Maps showing output from dispersion

exposed to spores.

A

(A) and infection (B) components of the simulation model. The dispersion component
simulates geographic distnibution of anthrax spores after an aerosol release. The infection component simulates infection of persons




False alarms per month
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System performance is 3-dimensional

Assessing surveillance using sensitivity, specificity
and timeliness

Ken P Kleinman and Allyson M Abrams Department of Ambulatory Care and
Prevention, Harvard Medical School and Harvard Pilgrim Health Care, Boston, MA, USA

Statistical Methods in Medical Research 2006: 15: 445-464
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Figure 5 Timeliness-ROC surface corresponding to the data in Tables 1 and 2; vertical dimension is the
timeliness weight.




¢ Il. Lessons Learned

e Politics of control of data has been the
primary obstacle to formation of a national
system

 Much existing data remains siloed at the
Local/ State level

e Building systems non collaboratively leads
to low adoption rates

 Getting data direct from medical facilities is
challenging, facilities have limited IT

resources




¢ lll. New Approach

r;% Mission

A system that comprehensively
monitors the healthcare system of the
United States for evidence of acute
health threats to the public.

Vision

“The health of the nation today and the
health of its healthcare system”




., Blosense Evolution:
@ Covering the United States
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¢ lll. Strategy

1. Regional Collaboratives N
— QOrganize the work of surveillance

2. Federated Data Sources
— Leverage existing capacity for real-time surveillance

. System
3. National Health Status Portal
— Provides views of real-time health data
4. Regional/national collaboration tools enhance information
exchange and situational awareness
— Leverage investments in DEOC management software —
5. Health information exchanges
— Provide rich data sources Data|
6. National data sources brokered through BioSense ~ acquisition
— Leverage existing BioSense infrastructure <
7. Case Detection Technology
— Leverages investments in BioSense Technology
8. Open Source Collaborative Development

— State, local and CDC efforts advance together —
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¢ Regional Collaboratives ...

* Are virtual centers—groups of states connected by
grid technologies and group work software

- One state would have management responsibilities

 Are self organized—some states may chose not to
participate

 Plan and execute routine surveillance for the region
from real time links to healthcare

 Work from a common regional operating picture
created in partnership with CDC/BioPHusion

« Have CDC participation as partner in surveillance
— Fills gaps within regions

— Supports cross regional analyses and national analyses
* Are funded by contracts or cooperative agreements




¢ How This Plan Leverages Existing Capacity

* Leverage Existing Data Integration
- Locals/States/EHIO Data acquisition efforts

e |Leverage Existing Data
- State Survelillance Data

* Leverage Existing Technology

- Integration Engine: Mirth Data Integrator,
PHINMS

— Biosurvelllance Application: BioSense, RODS,
ESSENCE, AEGIS

- Federated Data Model: GLOBUS, SPIN, DGINet,
CaBIG




f@ 2. Federated Systems:

o

Traditional Client-Server
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BNVIC Public Health BioMed Centrd
Correspondence
Distributed data processing for public health surveillance
Ross Lazarus*!, Katherine Yih? and Richard Platt!.2 blshed: 19 Septamber 2006 feaed 23 March 2008
BMC Public He alth 2008, 6:235  doiz10.] 186/1 47 1-2458-6-235 Accepted: 19 Seprember 2006
This artcle is available from: hopd Avww biomedcentral com! |47 1-2458/4/235

Clinical Provider EPHI secured environment

Aggregated Distributed EMR
counts * Software ! (EPHI)
Secure
messaging
Data Clenter Publ.lﬂ He ﬂlt.h
Statistical processing, » Allthﬂr]t}’
cluster detection, alerting Alerts Alert distribution,
and reporting from response and follow-up
aggregale counts with clinical responders
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CSTE/ISDS State Syndromic Surveillance Use Survey
41 Respondents- 33 Use Syndromic Surveillance
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3. National Health Status Portal

CDC COTPER/DEQ C 5RECTORS EMERGENCY OPERATIONS CENTER

on f v, Fel 15, 2008

Common Operating Picture - Public Health Around the Globe This Site |v|
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Adapted from DEOC tool suite
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{g Integration with BioPHusion
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2 BiloSense-BioPHusion within the CDC
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5. Use HIE Infrastructure to Support

Data Acquistion
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State-level Initiatives
e-Health HIE/RHIO Assesment 2006
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Cities Readiness Initiative
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Metro Regional Initiatives
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blooense mealtn Intformation exchange

¢ Initiative
e Links HIE’s with state and local public
health and the CDC

e Focuses on case identification and
reporting

 Focuses on two way communications

 Awardees (8M annual program)
- State of New York
- State of Indiana

- Eastern Washington/Western ldaho




e 6. Use BioSense as Broker for National
Resources

i
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Remotely programmable for use In

{g emerging infectious diseases

BioSense Data Flow Example
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., Case Recognition:
¢ Integration with Regional HIE’S

e Case detection occurs at the
Institutional level

e Suspected case forwarded to HIE

* HIE's searches other clinical data
sources In region for relevant data for
suspected case and retrieves this data

- Suspect case can be confirmed or
rejected

 Composite case forward to state and
local public health and CDC (when
Indicated)




¢ 8. Open Source Collaborative Development

 Lead a Public Health
Informatics Community

-~ Community determines
technology efforts

— Community collaborates on
strategy

e Use Open Source Methods

— Anyone can use the software D_Dmﬂ N

- Anyone can copy & modify
the software

_™e Apache Software Foundation

- http://www.apache.org/

— Only trusted contributors can
provide enhancements to the

base product iboss

community driven.




Open Source Initiative Back By Organizational

if% Change
\S

Draft organizational structure for Open Source development




¢ Other Supportive Programs

e NEDSS
- Targeted to merge with this activity

e BioSense HIE Initiative
e NHIN

e Centers of Excellence in Public Health
Informatics

 RO1 program in automated surveillance
technologies

o Cooperative agreement program in
evaluation of the impact real-time
surveillance technologies




V. Timeline

Strategy & Arc
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erate existing data
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-. Benchmarking: Estimated System
¢ Performance

Facilities
Category \[e} % Days Volume Vol, %
1. Nonfederal hospitals,
manual data collection 3780
<100 beds 1852 49.0% 5 92610 9.8%
100-199 beds 869 23.0% 5 130410 13.8%
200-499 beds 869 23.0% 5 260820 27.7%
>=500 beds 189 5.0% 5 113400 12.0%
2. State SS*, no
automated feed to CDC 700
<100 beds 343 49.0% 4 17150 1.8%
100-199 beds 161 23.0% 4 24150 2.6%
200-499 beds 161 23.0% 4 48300 5.1%
>=500 beds 35 5.0% 4 21000 2.2%
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