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Outline

A definition of public health informatics translational
research

|dentify translational research opportunities in PHI

needed to improve public health practice Iin
survelllance

Introduce selected surveillance enhancement projects

a. Advanced querying to rapidly create more productive and

timely analysis groupings (moving from syndromic to case
specific surveillance)

b. Customizable alerting analytics

c. Public health collaborations (overcoming data sharing
obstacles)

Discussion
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ﬁ?\‘;‘“ NCI Translational Research Defined

National Cancer Institute Technical Working Group Definition

"Translational research transforms scientific discoveries arising from laboratory,
clinical, or population studies

Population
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ﬁ?\‘;‘“ NCI Translational Research Defined

National Cancer Institute Technical Working Group Definition

"Translational research transforms scientific discoveries arising from laboratory,
clinical, or population studies into clinical applications

New Tools &
New Applications

Population
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ﬂ?y NCI Translational Research Defined

National Cancer Institute Technical Working Group Definition

"Translational research transforms scientific discoveries arising from laboratory,
clinical, or population studies into clinical applications to reduce cancer incidence,
morbidity, and mortality."

New Tools &

_ I New Applications
Population

http://www.cancer.gov/trwg/TRWG-definition-and-TR-continuum
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NCI's Translational Research Continuum

Basic Science Early Late Dissemination Adoption

Discovery Translation Translation (new drug assay, device,
behavioral intervention

_ . : e Phase Il Trials education materials, * Adoption of
« Promising Partnerships training) advancement

molecule or and collaboration  , Requlatory by providers,
gene target (academia, approval patients, public
_ government, 5 hi * To community
- Candidate industry) artnerships health providers » Payment

protein _ « Production & mechanism(s)
biomarker * Intervention ializati * To patients and in place to
development commercialization i
_ P public enable adoption
* Basic . « Phase IV trials —
epidemiologic * Phase Il Trials approval for

finding additional uses

From the President’s Cancer Panel * Payment
2004-2005 Report Translating meCha_-nlsm(S)
Research into Cancer Care: established to

Delivering on the Promise support adoption

* Health services
research to support
dissemination and
adoption

http://www.cancer.gov/trwg/TRWG-definition-and-TR-continuum
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(e @ Translational Research Applied to
Public Health Informatics

“Public Health Informatics has been defined as the systematic application

of information and computer science and technology to public health practice.”

Yasnoff WA, O’Carrol PW, Koo D, Linkins RW, Kilbourne E. Public health informatics: Improving
and transforming public health in the information age. J Public Health Management Practice.
2000: 6(6): 67-75.
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i¥ &, Translational Research Applied to
Public Health Informatics

“Public Health Informatics has been defined as the systematic application

of information and computer science and technology to public health practice.”

Yasnoff WA, O’Carrol PW, Koo D, Linkins RW, Kilbourne E. Public health informatics: Improving
and transforming public health in the information age. J Public Health Management Practice.

2000: 6(6): 67-75.

Proposed Definition for Translational Research for
Public Health Informatics:

Translational research in public health informatics is the conversion of
advancements made in information and computer science into

tools and applications to support public health practice.
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: @ Alternative Definition of
i¥ ~  Translation Research For Public Health Informatics

Translational research in public health informatics is the translation of
advancements made at the intersections of information technology, mathematics,
and epidemiology into tools and applications to support public health practice.

' . . Analytics

Epidemiology

= Informatlon
Technology

s

N
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A (proposed) Public Health Informatics
Translational Research Continuum

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement
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A Public Health Informatics Translational
Research Continuum

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

e Computer
Science

* Epidemiology

* Mathematics
* BioStatistics

* Physics

* efc.
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A Public Health Informatics Translational
Research Continuum

Basic Science
Discovery

e Computer
Science

* Epidemiology

* Mathematics
* BioStatistics

* Physics

* efc.

I I
Public Health Early

Technology Translation
Requirement

* Disease
surveillance &
outbreak
management

» Evaluate
effectiveness
of health care
services

e Inform &
educate on
health issues

* etc.

Late
Translation

|
Dissemination

I
Adoption
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A Public Health Informatics Translational
Research Continuum

Basic Science
Discovery

e Computer
Science

* Epidemiology

* Mathematics
* BioStatistics

* Physics

* efc.

I
Public Health
Technology
Requirement

* Disease
surveillance &
outbreak
management

» Evaluate
effectiveness
of health care
services

e Inform &
educate on
health issues

* etc.

Early Late
Translation Translation

* Federal, local
health agencies
academia &
industry

* Business &
operational
practices
identified

* etc.

|
Dissemination

I
Adoption
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A Public Health Informatics Translational
Research Continuum

Basic Science
Discovery

e Computer
Science

* Epidemiology

* Mathematics
* BioStatistics

* Physics

* efc.

I
Public Health
Technology
Requirement

* Disease
surveillance &
outbreak
management

» Evaluate
effectiveness
of health care
services

e Inform &
educate on
health issues

* etc.

Early Late Dissemination
Translation Translation

s Federal, local < Application

health agencies development
academia & thru iteration

industry with collaborators

« Business & * Retrospective
operational evaluation
practices

identified * Prospective

evaluation in
* etc. operational
environment

e etc.

I
Adoption
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A Public Health Informatics Translational
Research Continuum

I I I I I I
Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation

Requirement

* Knowledge

« Computer * Disease * Federal, local  * Application Hari
Science surveillance & health agencies development S (EI)rI!ng,'
o outbreak academia & thru iteration publications &
* Epidemiology management industry with collaborators Presentations
* Mathematics [ . pyajuate « Business & » Retrospective i7} * Application
, o effectiveness operational evaluation open sourced
» BioStatistics of health care pdracti;:ez - Prospective * Blogs,
i identifie Co iti
* Physics SETVIces evaluation in CO”"DUWUGSOf
* Inform & . etc. operational practice
* etc. educate on environment . etc.

health issues
e etc.

* etc.
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A Public Health Informatics Translational
Research Continuum

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

* Knowledge » Adoption into

. ¢ Di e Federal. | | < Application _ _
Computer Disease ederal, loca PP sharing, business practice

Science surveillance & health agencies development blicat
outbreak academia & thru iteration publications &

: : : * Discovery thru
 Epidemiology management industry with collaborators Presentations y

routine operations

* Mathematics [ . Eyaluate « Business & - Retrospective [i7} * Application
effectiveness operational evaluation open sourced

of health care practices . . * Blogs,
services identified Prospective

* Physics evaluation in Com;numtles of
e Inform & * etc. operational practice
. ete. educate on environment

health issues

* Knowledge

- BioStatistics sharing

* New requirements
identification

. etc. * etc.

* etc.
* etc.
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A Public Health Informatics Translational
Research Continuum

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

* Knowledge » Adoption into
business practice

* Computer » Disease » Federal, local » Application i
Science surveillance & health agencies development sharing,

outbreak academia & thru iteration publications &

: : : * Discovery thru
* Epidemiology management industry with collaborators Presentations y

routine operations

* Mathematics [ . Eyajuate « Business &  Retrospective [i7 * Application

* Knowledge
. : i open sourced
effectiveness operational evaluation P sharing

* BioStatistics of health care practices

services identified C
* Physics evaluation in

e Inform & . etc. operational practice
* etc. educate on environment

health issues

* Prospective * Blogs,

communities of * New requirements

identification

. etc. * etc.

* etc.
* etc.

Feedback needed to maintain relevancy
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fg,@' JHU/APL COE Translational Research
In Disease Survelllance

1. Background of the Survelllance Informatics
Program at JHU/APL

2. Some Basis for Additional Surveillance
Research & Development

3. Center of Excellence Sample Projects
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Surveillance Project Beginnings
at JHU/APL

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

* Computer I » Disease * Federal, local
Science surveillance & health agencies
outbreak academia &

* Epidemiology management industry

* Mathematics « Evaluate « Business &

effectiveness operational
of health care practices
services identified

* BioStatistics

* Physics

* Inform & e etc.
educate on
health issues

* efc.

* etc.
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Identification of a Requirements for a Public Health
Informatics Solution for Automating Disease Surveillance

1997-1998

Surveillance Technical
Requirements Approaches

& N

Maryland Johns Hopkins
DHMH APL
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Event Driven Requirement for an
Operational Prototype

1997-1998-1999

Surveillance Technical
Requirements Approaches

& N

Maryland Johns Hopkins
DHMH APL

-

- J
Y

Y2K Surveillance
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Early Indicators Used
for Automated Surveillance

1997-1998-1999

Surveillance Technical
Requirements’, Approaches

Maryland Johns Hopkins
DHMH APL

Y2K Surveillance
Electronic Billing ICD-9
Hospital ICP Reports
Military Data
Over-the-Counter Meds
Nursing Homes
School Absentee Reports
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Y2K Sponsorship

1997-1998-1999

Surveillance Technical
Requirements Approaches

& N

Maryland Johns Hopkins e
DHMH

DARPA
Seed
Funding

Y2K Surveillance
Electronic Billing ICD-9
Hospital ICP Reports
Military Data
Over-the-Counter Meds
Nursing Homes
School Absentee Reports
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!.L! o Expanded Collaborations

1997-1998-1999

Surveillance Technical
Requirements Approaches

& N

Michael Lewis Maryland Johns Hopkins e DARPA
Prev. Med. DHMH Seed

Residency Funding
ESSENCE
in the NCR

Y2K Surveillance
Electronic Billing ICD-9
Hospital ICP Reports
Military Data
Over-the-Counter Meds
Nursing Homes
School Absentee Reports
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Early ESSENCE Architecture

Electronic Surveillance System for the Early Notification of Community-based Epidemics

____________ Hospitals Secure
i FTP
| _Site___
Electronic ; i ;
Medical Records ; | ( )i
Capture | | i
ER Log Enicrypted: Encryp

Hospital
Archive

Automated .
Surveillance Query
ER Chief Complaint !

[/

Sufficiently
De-ldentified
Data
Elements

| fed
| Hosp. ‘Transf

4>
| Dbir © m

Local Surveillance

Outbreak
Detection
Algorithms

Data Sharing
Policies

' E-Malil

I

| ' Participating

Text
Parsing : i :
Processes ; I . Hospitals
Sufficiently
Anonymous
,  Data "ttt

' Elements




A Public Health Informatics Translational
Research Continuum

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

r- Computer 1 rDisease I Federal, local |°*Application
Science I surveillance & Ihealth agencies| development I

: : outbreak academia & thru iteration
-Epldem|o|ogy| I management I Iindustry | with collaborators

1= Mathematics - Evaluate l. Business & * Retrospective
effectiveness I operational evaluation

of health care practices

services I identified ’ Prospe_ctlvg
* Physics evaluation in

e Inform & * etc. operational
* etc. educate on environment

health issues

* BioStatistics

e etc.
* etc.
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Seedling

Maryland
DHMH

Y2K

Surveillance Collaborations Provide Adoption
& Basis for New Survelllance Functionality

BioAlirt

DHMH
Moving Across the Continuum

Through Operational Experiences
During 9/11 and the Anthrax Letters

DoD
EIS/WRAIR

Regional
Surveillance

I

Time Lombardo 01/28/09
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Seedling

Maryland
DHMH

Y2K

Surveillance Collaborations Provide Adoption
& Basis for New Surveillance Functionality

BioAlirt JSIPP

Camp Lejeune, NC

Maryland :
DHMH Operatlonal
Experiences for the
Virginia .
DOH Continuum

DC Ft. Gordon, GA

DOH

San Diego, CA
DoD
EIS/WRAIR

Ft. Lewis, WA

Regional
Surveillance Robins AFB, GA

Regional Collaborations

Time Lombardo 01/28/09



"?\” " Train Accident Near Ft. Gordon

On January 6, 2005, two freight trains collided in Graniteville, South Carolina
(approximately 10 miles northeast of Augusta, Georgia), releasing an estimated
11,500 gallons of chlorine gas, which caused nine deaths and sent at least 529
persons seeking medical treatment for possible chlorine exposure.
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Location of Medical Facilities
Collecting Data for JSIPP During the Accident

SCAH-:ﬂnEF[C{.
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Residence of Patients Seen at Local Hospitals
In the Respiratory Syndrome

GANillsMamanalERCC
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Learning Opportunities and Feedback into the Continuum
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Seedling

Maryland
DHMH

Y2K

Surveillance Collaborations Provide Adoption
& Basis for New Surveillance Functionality

BioAlirt

Maryland
DHMH

Virginia
DOH

DC
DOH

DoD
GEISWRAIR

Regional
Surveillance

Time

JSIPP

Camp Lejeune, NC

Pope AFB, NC

Barksdale AFB, LA

Ft. Campbell, KY

Ft. Gordon, GA

San Diego, CA

Ft. Lewis, WA

Dahlgren, VA

Robins AFB, GA

Regional Collaborations

BioWatch

Veterans Health
Admin.

Washington
DoH

Santa Clara
DoH

Missouri
DoH

Marion Co.
DoH

LA County
DoH

Cook Co.
DoH

Tarrant Co.
DoH

Miami
DoH

Milwaukee
DoH

Wealth of Feedback
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13.
14.
15.

16.
17.

18.

19.

20.
21.

Feedback into the Continuum from
Presentations or Posters on Studies Supported

by the ESSENCE Application
Syndromic Surveillance Conference 2008, December 3-5, 2008

Improvement in Performance of Ngram Classifiers with Frequency Updates, P. Brown et al.

Evaluation of Body Temperature to Classify Influenza-Like Iliness (ILI) in a Syndromic Surveillance System, M.
Atherton, et al.

Comparison of influenza-like Illness Syndrome Classification Between Two Syndromic Surveillance Systems, T.
Azarian, et al.

Monitoring Staphylococcus Infection Trends with Biosurveillance Data, A. Baer, et al.

How Bad Is It? Using Biosurveillance Data to Monitor the Severity of Seasonal Flu, A. Baer, et al.
Socio-demographic and temporal patterns of Emergency Department patients who do not reside in Miami-Dade
County, 2007, R. Borroto, et al.

Enhancing Syndromic Surveillance through Cross-border Data Sharing, B. Fowler, et al.

Early Identification of Salmonella Cases Using Syndromic Surveillance, H. Brown, et al.

Support Vector Machines for Syndromic Surveillance, A. Buczak, et al.

Evaluation of Alerting Sparse-Data Streams of Population Healthcare-Seeking Data, H. Burkom, et al.

Use of Syndromic Surveillance of Emergency Room Chief Complaints for Enhanced Situational Awareness during
Wildfires, Florida, 2008, A. Kite-Powell et al.

North Texas School Health Surveillance: First-Year Progress and Next Steps, T. Powell, et al.

Utilizing Emergency Department Data to Evaluate Primary Care Clinic Hours, J. Lincoln, et al.

Application of Nonlinear Data Analysis Methods to Locating Disease Clusters, L. Moniz, et al.

Innovative Uses for ESSENCE to Improve Standard Communicable Disease Reporting Practices in Miami-Dade
County, E. O’'Connell, et al.

Substance Abuse Among Youth in Miami-Dade County, 2005-2007, E. O’Connell, et al.

ESSENCE Version 2.0: The Department of Defense’s World-wide Syndromic Surveillance System Receives Several
Enhancements, D. Pattie, et al.

Framework for the Development of Response Protocols for Public Health Syndromic Surveillance Systems, L.
Uscher-Pines, et al.

A Survey of Usage and Response Protocols of Syndromic Surveillance Systems by State Public Health Departments
in the United States, L. Uscher Pines, et al.

Amplification of Syndromic Surveillance’s Role in Miami-Dade County, G. Zhang, et al.

Using ESSENCE to Track a Gastrointestinal Outbreak in a Homeless Shelter in Miami-Dade County, 2008,

G. Zhang, et al.



Feedback into the Continuum
Through Operational Experiences

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

* Knowledge » Adoption into

. ¢ Di e Federal. | | < Application _ _
Computer Disease ederal, loca PP sharing, business practice

Science surveillance & health agencies development blicat
outbreak academia & thru iteration publications &

: : : * Discovery thru
 Epidemiology management industry with collaborators Presentations y

routine operations

* Mathematics [ . Eyaluate « Business & - Retrospective [i7} * Application
effectiveness operational evaluation open sourced

of health care practices . . * Blogs,
services identified Prospective

* Physics evaluation in Com;numtles of
e Inform & * etc. operational practice
. ete. educate on environment

health issues

* Knowledge

- BioStatistics sharing

* New requirements
identification

. etc. * etc.

* etc.
* etc.

Feedback needed to maintain relevancy
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9 Feedback into the Continuum

Limitations of Existing Syndromic Surveillance

il
&
I e

1) Syndromic groupings create performance constraints
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Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Are syndrome groupings the best way to perform surveillance?

ICD-9 Based Syngiome Chief Complaint Based

‘4 \

038.8 Septicemia NEC Botulism-like Chills

038.9 Septicemia NOS Febrile Disease Sepsis

066.1 Fever, tick-borne Bodv Aches
066.3 Fever, mosquito-borne NEC Fever <:| Fatig]/ue

066.8 Disease, anthrop-borne viral NEC Gastromtes.tlnal :
066.9 Disease, anthrop-borne viral NOS Hemorrhagic Malaise
078.2 Sweating fever Neurological Fever Only
079.89 Infection, viral NEC Rash

079.99 Infection, viral NOS Respiratory

780.31 Convulsions, febrile

280.6 Fover Shock / Coma

790.7 Bacteremia

790.8 Viremia NOS

795.39 NONSP POSITIVE CULT NEC
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: Feedback into the Continuum
; Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
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NS Feedback into the Continuum
™7 Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
e Large groups create a noisy background level
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_{» %\g Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
e Large groups create a noisy background level
» Signals must be strong enough to be distinguished above the background
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*\gl Feedback into the Continuum
¥ Limitations of Existing Syndromic Surveillance

5
i

1) Syndromic groupings create performance limitations
« Large groups create a noisy background level
« Signals must be strong enough to be distinguished above the background

* Fixed number of predefined syndromes limit system usefulness for
discovery of immediate health risk
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> Changing Environment for Public Health
. Surveillance & Its impact on Performance

et

Existing Surveillance Focus ||‘ Health Information Exchanges
Data Containing Hospital
Health Risk B
Indications Public Health |
Agency Hospital
Surveillance A
Complaint \ \
Early Event Public Urgent
— ) Health
@ Detection Shaifiamzl M C_ar_e
Clinic
Awareness
Aealth Department’ s 1 ha
Syndromic Surveillance o
Group B Physician’s
Group A

Non Specific Data Sources ||‘ Electronic Medical Records

ﬁ
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P b Accessing Linked Medical Records

'] ] ) :
" - for Public Health Situational Awareness
Chief Radiology
Phone Complaint Lagtz Isggllﬁ;ts _R%qeuﬁi CDO & Clinic

CPT Codes o \Ot€S Medications
@

V. 8.
NS i

nEr g
oo TS o&w "e

Informed Disease Outbreak Emerging
Alerting Identification Management Risks

Effective use of the Electronic Medical Record

Enables Situational Awareness
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{» %‘x&' Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
e Large groups create a noisy background level
« Signals must be strong enough to be distinguished above the background

» Fixed number of predefined syndromes limit system usefulness for discovery
of immediate health risk

2) Effective utilization of multiple data streams

Lombardo 01/28/09



Current Disease Surveillance Analytics Approach

Detection of Alerting &
Abnormal Levels Notification
for a Syndrome for a Syndrome
[FMERGENCY | or Disease
Temporal
# . i Algorithms
&y“ Spatial
) 'T”[\ Algorithms A|erting
f

Temporal
Algorithms
Spatial
Algorithms

Temporal
Algorithms
Spatial
Algorithms

Lab Requests / Results

Adding data sources increases

the statistical false positives
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Current Disease Surveillance Analytics Approach

Detection of Alerting &
Abnormal Levels Notification
for a Syndrome for a Syndrome
(EMERGENCY ] or Disease
Temporal
'y i Algorithms
6?“ Spatial
! :F-w»,l«\ Algorithms Alerting
7

Temporal
Algorithms
Spatial
Algorithms

Temporal
Algorithms
Spatial
Algorithms

Lab Requests / Results Alert Fatigue

Adding data sources increases

the statistical false positives
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{ }?\g Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
» Large groups create a noisy background level
« Signals must be strong enough to be distinguished above the background

» Fixed number of predefined syndromes limit system usefulness for discovery
of immediate health risk

2) Effective utilization of multiple data streams
* Clinical findings are most relevant on the individual patient level
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{ }?\g Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
» Large groups create a noisy background level
» Signals must be strong enough to be distinguished above the background

» Fixed number of predefined syndromes limit system usefulness for discovery
of immediate health risk

2) Effective utilization of multiple data streams

 Clinical findings are most relevant on the individual patient level

» Creates additional false positives if the relationships among the data
streams aren’'t known and included in the algorithms

Lombardo 01/28/09
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_{» }?\g Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
e Large groups create a noisy background level
« Signals must be strong enough to be distinguished above the background

» Fixed number of predefined syndromes limit system usefulness for discovery
of immediate health risk

2) Effective utilization of multiple data streams

 Clinical findings are most relevant on the individual patient level

» Creates additional false positives if the relationships among the data streams
aren’'t known and included in the algorithms

3) Data and information sharing
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Region y

Physician’s
Group B

Physician’s

National Health Information Sharing

Hospital
Region x
S
Must accommodate the

sharing of data and

Physician’ S — UCrZ%(ragt information
Group A Clinic
ha '
hyS|C|an S
Group B

Health Region z

Dept.
Hospital

B

National
Health
Information
Network

4

Physician’s
Group B Physician’s
Group A
BioSense
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{» }?\_ p Feedback into the Continuum
Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
« Large groups create a noisy background level
« Signals must be strong enough to be distinguished above the background

» Fixed number of predefined syndromes limit system usefulness for discovery
of immediate health risk

2) Effective utilization of multiple data streams

 Clinical findings are most relevant on the individual patient level

» Creates additional false positives if the relationships among the data streams
aren’t known and included in the algorithms

3) Data and information sharing
 HIPAA and identity theft have placed limitations on data sharing among public
health agencies

o State laws restrict sending data captured for surveillance purposes
outside state boundaries
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Information Must Be Shared Among
Public Health and Health Care Systems

Health Information Exchanges

Hospital
B

Public Health .
Agency Hospital
Surveillance A

Public Urgent
Health ) C%re
Situational Clinic
Awareness
/ Y
Physician’s
Group B Physician’s
Group A

Electronic Medical Records
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e ¢ : Feedback into the Continuum
¥ ; Limitations of Existing Syndromic Surveillance

1) Syndromic groupings create performance limitations
» Large groups create a noisy background level
» Signals must be strong enough to be distinguished above the background

» Fixed number of predefined syndromes limit system usefulness for discovery of
Immediate health risk

2) Effective utilization of multiple data streams

 Clinical findings are most relevant on the individual patient level

« Creates additional false positives if the relationships among the data streams
aren’t known and included in the algorithms

3) Data and information sharing

 HIPAA and identity theft have placed limitations on data sharing among public
health agencies

« State laws restrict sending data captured for surveillance purposes outside
state boundaries

» Healthcare delivery must be aware of public health concerns

* Information to support public health surveillance information should be
obtained during patient encounters
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Current Feedback Paths Into the
Translational Research Continuum

| | | | | |
Basic Science Public Health Early Late

Discovery Technology Translation Translation
Requirement

Dissemination Adoption

« Computer I- Disease * Federal, local I° Application -| Khnowledge I * Adoption into
Science I surveillance & health agencies I development sharing,

business practice

- - - ﬂ
thru iteration publications & | [, Discovery thru

routine operations

outbreak I academia & i
| management _y industry | with collaboratorg| Presentations ,

 Mathematics « Evaluate E> rBusmess & - Retrospective [T\ * Application

* Epidemiology

* Knowledge
sharing

effectiveness operational I evaluation open sourced
of health care practlces I
services | identified |

I.. BioStatistics
-

« Prospective I' Blogs, . i
I evalupation in communities of New requirements
I identification

- ractice —_— e
operational |_p_ ¢ —

* Physics

e Inform & e etc.
educate on | environment |, oc.
health issues

* etc.

* etc.
* etc.

Feedback needed to maintain relevancy
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f"}y \‘-....g» Requirements lteration Obtained Through Adoption

Operationally Identified Surveillance Requirement:

1) Ability to perform surveillance for specific populations by performing
advanced queries on linked clinical data from medical records

2) Abillity to create rules to customize the detectors for the specific
populations or events being monitored

3) Informatics tools are needed that permit epidemiologists and disease
monitors to create new surveillance objects without enlisting the
support of IT system specialists

4) Health risks must be shared between health care and other public
health agencies
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o ¥ Current Disease Surveillance Analytics Approach

Lab Requests / Results

Detection of Alerting &
Abnormal Levels Notification
for a Syndrome for a Syndrome

or Disease
Temporal
Algorithms
Spatial
Algorithms Alerting

Temporal
Algorithms
Spatial
Algorithms

Temporal
Algorithms
Spatial
Algorithms

Alert Fatigue

Adding data sources increases

the statistical false positives
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Patient Care Delivery

Phone
Triage
(s
Y Lab Requests
z &éesults
e, ‘.)v o

# £ Radiology
) Requests &
Al Reports

ICD-9 &
CPT Codes

N

Health
Information
Exchange

Moving from Syndromic to Case Specific
Survelllance in a Collaborative Environment

Health Care
&
Local Other PH
Public Health Agencies

Agency

Collaborative
Sharing of
Surveillance
Results

Newer Version of an
Automated
Surveillance
System

Information
Sharing
Flexible Alert

Criteria

Advanced
Query Tool
or Filter

Population Specific
Analysis

Epidemiologist

Initiated Modifications
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Sample Project 1: Advanced Query Tool, AQT
Analysis of user defined subpopulations

Query 1: Syndrome based

Syndrome
uery 1 _
| ueyr

Query 2: Chief complaint (CC) free-text

Advanced 4 4

Query 3

Lab Confirmed
Flu
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5“"\%‘ Advanced Query Tool Project
¥

 Abllity to include all the data elements that are available
to the survelillance system in the query

« Hide the complexity of the underlying data models and
guery languages

* Allow users to build on-the-fly case definitions using any
data element available.
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Advanced Query Tool

Data Source Emergency Room

Message Area

Cuery

[[SUB3YNDEROME="ibdominalCramps"] OR [SUB3YNDROME="ibdominalPain™])

Example: [ AGE > "35" ] OR( [ SUBSYNDROME = "ACUTE BLOOD ABNORMALITIES" ] AND [ ZIPCODE = "21043" 19 More...
Cluery Builder
[AnD |[OR] [NOT] | AddExpression | [ UndoLastChange

REGION w _ AbdominalCramps

ZIPCODE p AbdominalFain

E— AbdominalFainGroup

SYNDROME Contains AbdominalTenderness
SUBSYMNDROME Starts With Ahsroess

CHIEF-COMPLAINT Ends ‘With AcuteBloodabnormalities

- AcuteBloodAbnormalities Group

AGE Alcohollse

SEx AllergicReaction

FPRMWATE SAVED QUERIES » AllOwarBody b

Group multiple selections with : & QR O AND
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-{"}F 4 Further Information on AQT

1. Advanced Querying Features for Disease Surveillance Systems,
M. Hashemian, et al., Spring 2007 AMIA Conf., May 2007.

2. Advanced Querying Features for Disease Surveillance Systems,
M. Hashemian, et al., 2007 PHIN Conf., Aug. 2007.

3. Advanced Querying Features for Disease Surveillance Systems,
M. Hashemian, Advances in Disease Surveillance 2007;4:97
Available at: http://www.isdsjournal.org/article/view/1993/1547
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> Sample Project 2: My Alerts

* The ability for a user to generate on-the-fly case definitions lead to the need
for those dynamic queries to become part of the health department’s day-to-

day detection system.

* |n addition, because these very specific streams are well understood, specific
detection criteria may be required for each individual query.

* myAlerts allows users to save any
guery, and define exact requirements
for an alert to be generated. This may
be temporal detection related
(threshold for red/yellow alerts,
minimum count, # of consecutive days
alerting, etc), or can also be flagged

» as “Records of Interest” in which case
any patient seen that matches the
guery will be alerted on.

Name of myAlert: | giin kids resp in adult myAlert
Query: gi in kids resp in adult

Enabled: 73

This myAlert is being created for:  [7 Records of Interest [ Detection

Detector: Regression/EWMA 1.1

[ Minimum Count: | 23
2 | glertsinthe past 7 | days

consecutive alerts

Cancel | | Save myalert
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myAlert Results

Detection based myAlerts

Records of Interest Messages
Manage Alert Definitions
Alerts || Records of Interest

Alert Definition Date Data Source Detector Expected

chills chiefcomplaint 030ct0s ER by Patient Regression/EVMA 1.2 9.8

chills chiefcomplaint 040ct0s ER by Patient Regression/EWMA 1.2 0 964 Timeseries
chillzs chiefcomplaint 080cts ER by Patient Regression/EWNA 1.2 988 Timezeries
fever plus subsyndrome 040ct0s ER by Patient Regression/EWMA 1.2 515.46 Timeseries
fever plus subsyndroms 050ctos ER by Patient Regression/EWMA 1.2 516.89 Timeseries
fever syndrome 040ct0s ER by Patient Regression/EWMA 1.2 363.36 Timezeries
fever syndrome 050ct0s ER by Patient Regression/EVMA 1.2 363.96 Timeseries
fever syndrome 070ctds ER by Patient Regression/EWMA 1.2 Timeseries
fever syndrome 080ct0s ER by Patient Regression/EWMA 1.2 SEries
fever syndrome 100ct0s ER by Patient Regression/EWMA 1.2

Records of Interest based

Records of Interest Messages
Manage Alert Definitions

Alerts Records of Interest

Alert Definition

fever and blood chiefcomplaint
fever and blood chiefcomplaint
fever and blood chiefcomplaint
fever and blood chiefcomplaint
fever and blood chiefcomplaint
fever and blood chiefcomplaint
fever and blood chiefcomplaint
fever and biood chiefcomplaint
fever and blood chiefcomplaint

fever and blood chiefcomplaint

Date

100ct0e
080ct0e
080ctoe
070ct0s
0EQctie
0S0ctie
0S0ctoe
050ctis
040ctis
030ct06

Geography

Facility

OTHER_REGION
PRINCE GEORGES
PRINCE WILLLAM
OTHER_REGION
PRINCE GEQORGES
PRINCE WILLIAM
WASHINGTON
WASHINGTON
OTHER_REGION
PRINCE GEORGES

Medical Grouping

FEVER LOW BLOOD PRESSURE
CHEST PAIN FEVER BLOOD VT
COUGHING BLOOD FEVER
FEVER LOW BLOOD PRESSURE
CHEST PAIN FEVER BLOOD VMT
COUGHING BLOOD FEVER
FEVER SPITTING BLOOD

FEWER SPITTING BLOOD

FEVER LOW BLOOD PRESSURE
CHEST PAIN FEVER BLOOD VNMT

Age Group

1844
517
4564
18-44
517

Sex
Female
Female
Female
Female
Female
Female
Wale
Male
Female

Female

Data Details

Data Details
Data Details
Data Details
Data Details
Data Details
Data Details
Data Details
Data Details
Data Details

Data Details
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}p‘{ -~ Additional information on My Alerts

S
"
%

1. Resolving the ‘Boy Who Cried Wolf’ Syndrome, M. Coletta, et al.,
2006 ISDS Conference, Oct. 2006, Advances in Disease
Surveillance 2007;2:99. Available at:
http://www.isdsjournal.org/article/view/2112/1668

2. myAlerts: User-Defined Detection in Disease Surveillance

Systems, W. Loschen, et al., Submitted for Presentation at the
2009 Spring AMIA Conference.
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Epi Interpretation
Multivariate Analysis
Univariate Analysis

Cleansed Data

Sample Project 3: Infoshare

Overcoming Data Sharing Obstacles

Epi: “Respiratory outbreak we are currently investigating”
Fusion Detector: Respiratory has a Red Alert across 3 of 5 sources
Detector: ER Respiratory visits are 4 times the normal rate

John Doe, 26, M, Sore Throat
Jane Doe, 20, F, Shortness of Breath ...

1 Ini ratory ;n:- |:|_||j_'ii ! :|'|:::

Raw Data

John Doe, 26, M, Sore Throat
John Doe, 26, M, Sore Throat
Jane Doe, 1987, Female, SoB ...

EFZIi
Interpretation

Multivariate
Analysis

Infarmation

Univariate Analysis

Cleansed Data

Raw Data
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Information Exchange Concept

Information Sharing Exchange

Epidemiological Epidemiological
Interpretations Interpretations

Local Disease Local Disease
Survelllance Surveillance
/

lii Nj.

Ceveve PLLPe
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Information Sharing on the Grid

f’i.l,"Q

// // // // ;,r ff fl FUBLIC HEALTH GaRIP 1~"'\ \\ \\ \\ \\ \\ \\
Py L, s | R S | | 'i. R o TR
A /N A A

Local Disease Surveillance
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Infoshare Used for the Inaugural

NCR Regional Collaboration

NCR Disease Surveillance Network

Bio Intelligence Center

Hospital
EDs

District of

’fFi‘ii" il}ii'l

Over the

Coulnter Aggregated f h
Sales
rege Infoshare
=SSENCE Website
\ \
ﬁ Waryiond
ESSENCE
ESSENCE
Hospltal Hospital
EDs EDs
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Inaugural Infoshare Site

Create Event | Showlegend | Refresh | W Auto Refrech:
Search Criteria

Categories % Ewvent List Grid
AR R

=] Abominal Pain :

=] Asthma

=] Botulism-like

=] Bronchitis and Bre

=] Cough

<] Diarrhea

=] Fever

=] Gastrointestinal
Hemorrhagic lline Date
Localized Cutanec | ID of 10/03/2006
Lymphadenitis Event

; Last
=| Hausea and Vomil | aAuthor jbrown Modified
=] Heurological ociie
Prieumonia and lu Concern Monitorin ety
a Level 9 Created
Rash
Syndrome Fever

Reaphaicey Title Higher than normal admission of fever patients

Concemn Leve Title Author Start Date
- Mongoring Higher than normal admission of fever patients jprown 10/03°2008

| Investigating Higher than normal fever rate continues jbrowm 10/0472006

11/17/2008 03:26:26

11/17/2008 03:07:56

Age

] 5l-Death Group
H Other —_— Excess
of 1000's Canes 100's
Event

Geographic
Spread
State DC Name Jane Brown
Phone

Email jbrown@fake.dc.gov * 555-555-5555

18-44 Sex Female

Localized County Washington, DC

In the last three hours, an abnormally high number of patients have been admitted to the ER with extremely high fever. Will continue to monitor for updates

Comments:

Last z 3
4 /1 26 M
1D Modified 11/17/2008 03:26:26 PM

Date
Created

Author aryan 11/17/2008 03:26:26 PM

Concern
Level

Title No increased fever rate detected in Loudoun

Information

We have reviewed our admission rates for the last twelve hours and have not noticed any increased admission rate for fever in Loudoun county. We will continue to




| | L, p—

. E 4 tteale Event X M. Q I
= en Overdian____2__Ouas Map nery se
myAlerts Pnri Add Attachment Portal B od kit I Manager |

HOA Message Type: "
Bookmark Name BUU‘U"B"( | Bookmark Page | Add URL to Comment: No Comments Avaiable »
. Age Group: |po-04 |

= Alerts Messages 05-17
18-44
45-64
65+

«  Records of Interest Messages
Manage Alert Definibons

Alerts || Records of Interest
: | Male
Share Alert Definition Date H Expected Timeseries
Fermale
Unknown
MontResp Msle 040ct06 - 5 49168
Size of Event: 100's
MontRe=p-Female 050ct0s 3 518.11

MontResp-Mak 050ct06 b Excess Cases: | 80

MontResp-Female 040ct06 51811 Timeseries

0.
0

7
MontResp-Male 060106 Latitude: B4
Longitude:
Geographic Spread: | Locakzed
Widespread

County: | Alexandra
Ariington
Fairfax
Loudoun
Montgomery

City:
State: wya

Preview Commit Cancel

New Share Button added to myAlerts.
This allows users to create InfoShare messages directly from ESSENCE with most message fields pre-filled out.
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DRAFT

[ CDC EMR Alerting Concept Diagram Alerting Data Flow v15 ]

o

Creale PH Alert

B9

Caondition for
Alert Identified/Coded
(SNOMED, LQINC)

Public Health
Monitoring

specifications)

Message Receipt Confirmation

hanthly Cuality Report

* Public Health Alert *
Imnalm disaase
ied. Loak far .

(Based on message

Message sits on a
standalone knowledge repository

' ' or on a PH grid.
Alerting Tram

System Sends Message

/ Context/content
matching profiles

Receive

MORE
INFO A

EMR applies decision

— -

Providers Seeing 1
Patients —
As part of their workflow, 1
providers poll for messages
when seeing patients and

click the info button for more detail.

support algorithms to
retrieve appropriate PH
messages

Request

Courtesy Nedra Garrett, CDC



Additional Information on InfoShare

. Moving Data to Information Sharing in Disease Surveillance Systems, W. Loschen, et al.,
Spring 2007 AMIA Conference, May 2007.

. Event Communications in a Regional Disease Surveillance System, W. Loschen, et al. AMIA
2007 Annual Symposium, Nov. 12, 2007.

. Enhancing Event Communication in Disease Surveillance: ECC 2.0,N. Tabernero, et al., 2007
PHIN Conference, Aug. 2007.

. Enhancing Event Communication in Disease Surveillance: ECC 2.0, N. Tabernero, el al.,
Advances in Disease Surveillance 2007:4:197. Available online at:
http://www.isdsjournal.org/article/view/2112/1668

. Super Bowl Surveillance: A Practical Exercise in Inter-Jurisdictional Public Health
Information Sharing, C. Sniegoski, Advances in Disease Surveillance 2007;4:195. Available
online at: http://www.isdsjournal.org/article/view/2106/1666

. Structured Information Sharing in Disease Surveillance Systems, W. Loschen, et al.,
Advances in Disease Surveillance 2007:4:101. Available online at:
http://www.isdsjournal.org/article/view/1997/1552

. Disease Surveillance Information Sharing , N. Tabernero, et al., 2008 PHIN Conference, Aug.
2008.

. Methods for Information Sharing to Support Health Monitoring, W. Loschen, APL Technical
Digest. 2008; 27(4): 340-346. Available online at:
http://techdigest.ihuapl.edu/td2704/loschen.pdf
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Is this the Correct Translational Research
Continuum for Public Health Informatics?

Basic Science  Public Health Early Late Dissemination Adoption
Discovery Technology Translation Translation
Requirement

* Knowledge » Adoption into
sharing, business practice

publications &

« Computer « Disease * Federal, local ~ *Application
Science surveillance & health agencies development

o outbreak academia & thru iteration : « Discovery thru
« Epidemiology management industry with collaborators Presentations routine operations

* Mathematics [ . gyaluate . Business & » Retrospective [IT| * APPlication « Knowledge

. : i open sourced
effectiveness operational evaluation P sharing

* BioStatistics of health care practices

services identified C
* Physics evaluation in

e Inform & e etc. operational
* etc. educate on environment

health issues

« Prospective * Blogs, . _
g communities of _NeW _“?qUI_fements
identification

practice

. etc. * etc.

* etc.
* etc.

Feedback needed to maintain relevancy
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’"\‘.’0‘ JHU/APL COE Team

o1
[
&
I e

Computer Science Epidemiology
Raj Ashar MA « Jacki Coberly PhD
Mohammad Hashemian MS  Brian Feighner MD, MPH
Logan Hauenstein MS  Vivian Hung MPH
Charles Hodanics MS * Rekha Holtry MPH
Joel Jorgensen BS

Wayne Loschen MS Analytical Tools
Zarna Mistry MS Anna Buczak PhD

Rich Seagraves BS Howard Burkom PhD
Joe Shora MS Yevgeniy Elbert MS
Nathaniel Tabernero MS Zaruhi Mnatsakanyan PhD
Rich Wojcik MS Linda Moniz PhD

Liane Ramac-Thomas PhD

Public Health Practice

: [S)he” LMEV\;'S MF:(HMD VP Medicine / Engineering / Physics
lane Matuszax ML, . Steve Babin MD, PhD

Communications / Admin. « Tag Cutchis MD, MS

e Sue Pagan MA e Dan Mollura MD
* Raquel Robinson « John Ticehurst MD
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Collaborators on Sample Projects

Advanced Query Tool:

Colleen Martin MSPH, Centers for Disease Control and Prevention
Jerome |. Tokars MD MPH, Centers for Disease Control and Prevention
Sanjeev Thomas MPH, SAIC

My Alerts:
Michael A. Coletta MPH, Virginia Department of Health
Julie Plagenhoef MPH, Virginia Department of Health

InfoShare:

Shandy Dearth MPH, Marion County Health Department

Joseph Gibson MPH, PhD, Marion County Health Department
Michael Wade, MPH, MS, Indiana State Department of Health
Matthew Westercamp MS, Cook County Department of Public Health
Guoyan Zhang, MD, MPH, Miami-Dade County Health Department
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Additional Infoshare Collaborations

Infoshare 2009 Inauguration:

Virginia Department of Health
Dr. Diane Woolard, Ms. Denise Sockwell, Mr. Michael Coletta

Maryland Department of Health and Mental Hygiene
Ms. Heather Brown

Montgomery County Department of Health and Human Services
Ms. Colleen Ryan-Smith, Ms. Carol Jordon, Mr. Jamaal Russell

Prince George’'s County Department of Health
Ms. Joan Wright-Andoh

District of Columbia Department of Health
Ms. Robin Diggs, Ms. Chevelle Glymph, Ms. Kerda DeHaan, Dr. John Davies-Cole

Centers for Disease Control and Prevention (CDC)
Dr. Jerry Tokars, Dr. Stephen Benoit, Ms. Michelle Podgonik

Community & Public Health Consultants, LLC
Dr. Charles Konigsberg

Consultant
Ms. Kathy Hurt-Mullen
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g S Additional Infoshare Collaborations

Infoshare EMR Alerting:

Centers for Disease Control and Prevention

Nedra Garrett
Jessica Lee

Bill Scott

Dave Cummo
Ninad Mishra
Charley Magruder

University of Utah
Catherine Staes
Matthew Samore

General Electric Healthcare
Keith Boone

Mark Dente
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Discussion

This presentation was supported by Grant Number PO1 CD000270-01
/ 8PO1HKO00028-02 from the Centers for Disease Control and Prevention.

Its contents are solely the responsibility of the authors and do not necessarily
represent the official views of CDC.
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