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From a Conceptual Model to a System
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I. Current Approach

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

• Heavy use of statistical algorithms to detect 
anomalies in the data and trigger 
investigations

• CDC centric approach developing in house 
software
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Current State
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Current State: BioSense Hospitals 
and US Population Density
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Unique Capabilities of BioSense

• Interoperability 

• Capacity for secure large scale data 
management

• Custom tailoring of queries

• Integrated electronic laboratory 
reporting

• Individual level identifier
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Systems for data acquisition (n = 434)

BioSense
ESSENCE
RODS
NC Detect

BioSense is an Interoperable 
System of Systems
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BioSense Influenza Tool Merges 
Multiple Sources
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BioSense capabilities
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Tailored Query for Asthma
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BioSense Integrates ELR Reporting
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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
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Advances and Lessons Learned

• 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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Why beyond syndromes

Respiratory 
syndrome

Asthma
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Overhage, J. M. et al. Am J Public Health 2008;98:344-350

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

Impact of lab reporting on case identification
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Insert picture of 
article 
evaluating our 
GPR system – 
or the poster for 
the ICEID

Important to evaluate surveillance systems

Emerging Infectious Diseases 2004;11:1483-6
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Admit 
Hospital A

Admit 
Hospital 

Transfer 
Hospital B

•Noon: 4/4 Bloods +

•Noon: 4/4 Bloods +
•Lab reports to State
•State contacts MD
•Anthrax suspected
•Specimen sent to State lab
•PM: Direct PCR +
•Report to NYC, CDC

•Hospital A lab reports anthrax to State
•Specimen sent to State lab

**Full confirmation of 
anthrax by State lab**

**Full confirmation of 
anthrax by State lab**
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CDC confirms 
anthrax

CDC confirms 
anthrax

Timeline of Actual (PA) vs. Hypothetical (CT) Timeline of Actual (PA) vs. Hypothetical (CT) 
Diagnosis of AnthraxDiagnosis of Anthrax

February 2006February 2006

2/20

Lab findings:
•Non-hemolytic
•Non-motile
•No capsule

Report to NYC, CDC

“Surveilance: Are we on the same page?”
James Hadler
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System performance is 3-dimensional
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II. Lessons Learned

• 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

• Building systems non collaboratively leads 
to low adoption rates

• Getting data direct from medical facilities is 
challenging, facilities have limited IT 
resources
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III. New Approach

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”
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HIE’s State 
systems

National 
data 

sources
Direct data 

capture

Biosense Evolution: 
Covering the United States
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III. Strategy 
1. Regional Collaboratives

– Organize 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 

acquisition6. National data sources brokered through BioSense
– 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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1. Regional Collaboratives 
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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
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How This Plan Leverages Existing Capacity

• Leverage Existing Data Integration
– Locals/States/EHIO Data acquisition efforts

• Leverage Existing Data
– State Surveillance Data

• Leverage Existing Technology
– Integration Engine: Mirth Data Integrator, 

PHINMS
– Biosurveillance Application: BioSense, RODS, 

ESSENCE, AEGIS
– Federated Data Model: GLOBUS, SPIN, DGINet, 

CaBIG
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2. Federated Systems:

DATABASE DATABASE

MAP SERVER
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ArcIMS Consumers

Traditional Client-Server
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CSTE/ISDS State Syndromic Surveillance Use Survey 
41 Respondents- 33 Use Syndromic Surveillance

Number of States Utiliz ing Specific Syndromic Surveillance Data 
Sources
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3. National Health Status Portal

Adapted from DEOC tool suite
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4.Regional/National Collaboration Tools

Task Work Space 
Provide Tools to 

Document and Share 
Analyses 

Task Work Space 
Provide Tools to 

Document and Share 
Analyses
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Integration with BioPHusion
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BioSense-BioPHusion within the CDC
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Daily 
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5. Use HIE Infrastructure to Support 
Data Acquistion
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BioSense Health Information Exchange 
Initiative

• Links HIE’s with state and local public 
health and the CDC 

• 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 Idaho
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6. Use BioSense as Broker for National 
Resources

Kaiser Permanente

Quest Diagnostics

Labcorp

RHIO 2

RHIO 3

RHIO 4

RHIO 1

Hospitals w/ Biosense II

WalMart

NHIN 
Info 
broker

Biosense NHIN
Integration Engine

Local
Public
Health

CDC BioSense 
Application
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7. Case Recognition
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Remotely programmable for use in 
emerging infectious diseases
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Case Recognition: 
Integration with Regional HIE’s

• Case detection occurs at the 
institutional level

• 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)
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8. Open Source Collaborative Development

• Lead a Public Health 
Informatics Community

– Community determines 
technology efforts

– Community collaborates on 
strategy

• Use Open Source Methods
– Anyone can use the software

– Anyone can copy & modify 
the software

– Only trusted contributors can 
 provide enhancements to the

base product
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Toolkit Lead

Data Integration 
Maintainer (Lead)

Analysis & 
Visualization
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Legend
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Information 
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Draft organizational structure for Open Source development

Open Source Initiative Back By Organizational 
Change
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Other Supportive Programs

• NEDSS
– Targeted to merge with this activity

• BioSense HIE Initiative
• NHIN
• Centers of Excellence in Public Health 

Informatics
• R01 program in automated surveillance 

technologies
• Cooperative agreement program in 

evaluation of the impact real-time 
surveillance technologies
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Regional Collaboratives DevelopmentRegional Collaboratives Development

Strategy & Architecture  Strategy & Architecture  

Federate existing dataFederate existing data

Build National PortalBuild National Portal

Case Detection TechnologyCase Detection Technology

IV. Timeline

20082008 20092009 20102010
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Benchmarking: Estimated System 
Performance

Facilities
Category No. % 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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