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Learning Objectives
 To examine the ESP software as an example of public 

health informatics.

 To review the advantages of electronic disease/case 
reporting over manual reporting or electronic lab reporting 
for public health purposes.

 To discuss lessons learned and the future of electronic 
health records for public health purposes.

Disclosures
 I receive no compensation from Epic, although 

tens of millions of dollars of institutional funds and 
my academic career are committed to Epic .



“No health department, State or 
local, can effectively prevent or 

control disease without knowledge 
of when, where, and under what 
conditions cases are occurring”

Introductory statement printed each week in
Public Health Reports, 1913-1951



Over 100 mandatory reportable disease in the 
State of Ohio!



Public Health Reporting

Metrohealth Ohio Department of Health

Old

New
ESP



Electronic Support for Public health (ESP)
 Generalizable (open-source) software and 

architecture to extract, analyze, and transmit 
electronic health information from providers to 
public health.
– Surveys codified electronic health record data for 

patients with conditions of public health interest
– Generates and sends secure electronic reports to 

the state health department
– Designed to be compatible with any EHR system

JAMIA 2009;16:18-24
MMWR 2008;57:372-375

Advances Disease Surveillance 2007;3:3



Meaningful use criteria

 Centers for Medicaid & Medicare Services 
offering incentives to providers with electronic 
health record systems capable of “meaningful 
use” starting FY2011
– Penalties for failure to implement by FY2015

 Some Stage I Criteria: 
– Electronically capture coded health information
– Track key clinical conditions
– Implement clinical decision support tools
– Report outcomes for public health purposes



ESP – history and current directions

 Funded by CDC starting in 2005
 Originally created for notifiable disease 

reporting
– Syndromic surveillance

 Primary installation in Atrius Health, Boston
– Multispecialty practice, 27 sites, 700 docs, 600K 

pts
– Additional installations underway

 Secondary installations at MetroHealth and in 
Massachusetts



esphealth.org



Translating & Disseminating ESP…

Northern
Berkshires, MA
Health Info Exchange
14 sites • 50,000 patients

Atrius Health
27 Sites • 600,000 pts

© Google Maps

Cambridge Health Alliance
20 sites • 400,000 patients

MetroHealth
Cleveland, OH
375,000 patients, 

16 sites, 1 hospital



Challenges in creating a generalizable
disease EHR-based surveillance system

 Compatibility with different EHR systems
 Cannot interfere with practitioners’ workflow
 Cannot slow the clinical information system
 Security of clinical data
 Heterogenous coding for similar tests
 Test codes change over time 
 Disease identification



Decoupled architecture

ESP decoupled from host electronic health record
Implications

Allows system to be agnostic to the source EHR 
(local codes translated to common nomenclature)

Universal

Offloads computing burden from clinical systems
(and keeps ESP invisible to clinicians)

Unobtrusive

Can still remain within host practice’s firewall Secure

EHR ESP



Practice EHR’s ESP Server

HL7 
electronic 

case reports 
or aggregate 
summaries

ESP:  Automated disease detection and 
reporting for public health

diagnoses

lab results

meds

demographics

vital signs

JAMIA 2009;16:18-24

Ohio Disease 
Reporting 

System (ODRS)



Local to 
Standard

Code
Mapping 
Engine

Rule engine

Case 
Management

Workflow 

System
Administration

Tools

Database 
Tables 

Core, Rules, 
Data 

EHR 
Interface

Messaging, 
transport 
Interface

External 
Interfaces

EHR Authority 



Report to Health Department

 Patient demographics
 Responsible clinician, site, contact info
 Basis for condition being detected
 Treatments prescribed
 Symptoms (ICD9 code & temperature)
 Pregnancy status (when pertinent)
 Vaccine history (when pertinent)



ESP Case Reporting
Atrius, June 2006-March 2010

Condition Total 
Cases

False
Positives*

Positive
Predictive

Value
Chlamydia 3389 0 100%
Gonorrhea 380 0 100%
Pelvic inflammatory disease 55 1 97%
Acute hepatitis A 15 0 100%
Acute hepatitis B 18 1 94%
Acute hepatitis C 37 0 100%
Tuberculosis 26 1 96%
Syphilis 167 0 100%

False positives defined as non-reportable cases



Manual versus electronic reporting
Atrius, June 2006 - July 2007

Manual
Reports

ESP Change

Chlamydia 545 758  39%
Gonorrhea 62 95  53%
Pelvic Inflammatory Disease 0 25  
Acute Hepatitis B 3 8  
Acute Hepatitis C 0 37  
Tuberculosis 13 14  8%

MMWR 2008;57:372-375
PLoS ONE 2008; e2626

Public Health Reports 2010



ICD9’s

meds

orders

lab
results

vital signs

acute hepatitis B
active tuberculosis

gonorrhea

ESP



Limitations of diagnosis by ICD9’s

Condition Sensitivity
Positive

Predictive
Value

Acute hepatitis C 63% 22%
Postherpetic neuralgia 59% 84%
Gestational diabetes ~90% 38%



Solution

 Integrate multiple streams of data from 
the EHR to increase sensitivity and 
specificity
– Lab orders
– Lab results (present and past)
– ICD9 diagnoses (present and past)
– Medication prescriptions



Case Identification Logic:
Acute Hepatitis B
 Both of the following:

– ICD9 for jaundice OR liver function tests > 5x normal
– IgM to core antigen 

OR
 All four of the following:

– ICD9 for jaundice OR liver function tests > 5x normal
– Hep B surface antigen or ‘e’ antigen present
– No prior positive Hep B specific lab tests
– No present or prior ICD9 code for chronic hepatitis B

PLoS ONE 2008:3:e2626



Case Identification Logic
Active Tuberculosis

 Any of the following:
– Prescription for pyrazinamide

OR
– Order for (AFB smear or AFB culture) followed by ICD9 

code for TB within 60 days 
OR

– Order for 2 or more anti-tuberculous medications 
followed by an ICD9 code for TB within 60 days

Public Health Reports 2010



ESP @ MetroHealth

 Goals:
– Implement ESP in a new setting with inpatient 

+ outpatient data
– Adapt ESP’s reporting module to Ohio Health 

Department’s HL7 specification
– Assess generalizability of ESP’s disease 

detection algorithms
– Create a new ESP module for electronic 

laboratory reporting
– Asses the financial impact of ESP



ESP @ MetroHealth

 Issues:
– New team
– Different HL7 specifications
– Different state reporting database
– Different required reportable diseases
– Focusing more on electronic lab reporting 

(ELR) as opposed to disease reporting



ESP Case Reporting
The MetroHealth System, January 2009-December 2009

Condition Total 
Cases

False
Positives*

Positive
Predictive

Value
Chlamydia 1118 0 100%
Gonorrhea 248 0 100%

* - False positives defined as non-reportable cases



Manual versus electronic reporting
MetroHealth, January 2009 – December 2009*

Manual
Reports

ESP Change

Chlamydia 1046 1118  7%
Gonorrhea 248 278  12%
Acute Hepatitis B 7 10  43%
Acute Hepatitis C 1 5  500%

*The Ohio Department of Health is ~6 months 
behind entering Chlamydia and Gonorrhea data.



Time savings
The MetroHealth System

420 secODH Data Re-Entry

30 secMHS Envelope/Postage

671 sec
(~11 min)

TOTAL

Time per case
MHS Record Positive Lab Information 74 sec
MHS Record Additional Patient 
Information

87 sec

MHS “Push” paper 60 sec



Annual cost savings
The MetroHealth System

$13,014Total for THIS ESP 
project

$7 millionTOTAL for United States

Annual Savings*
MetroHealth $4,698

Ohio Department of 
Health

$8,316

*Only accounts for costs associated with Chlamydia and Gonorrhea.



Case Identification Logic:
Pertussis
 Either an ICD9 for Pertussis or lab order for a Pertussis test, in 

addition to specific antibiotic prescription within 7 day window
OR

Positive culture or PCR for Pertussis

 Pertussis ICD-9 Codes:
– 033.0 Bordetella Pertussis
– 033.9 Whooping cough, unspecified organism

 Pertussis tests:
– Pertussis Culture
– Pertussis PCR
– Pertussis Serology

Pertussis Antibiotics:
Azithromycin
Clarithromycin
Erythromycin
Trimethoprim-sulfamethoxazole



Case Testing Results:
Pertussis

781310# of Pertussis Cases

ESPODRSMHSTracking System

8 fold increase in reporting!!!!

Now we can report SUSPECTED diseases 
and not just confirmed disease 

(very helpful from a public health perspective)!



MetroHealth ESP Reporting

1586691401Gonorrhea

100Acute Hep A

1414128TB
1073216Syphilis
994621Pertussis
1232Lyme

2485Giardiasis
557322381396Chlamydia

28104Acute Hep C
3595Acute Hep B

Ever365 daysCalendar YearConditions



Future Directions

 Increasing the number of labs/diseases that 
ESP supports

 Looking for additional partners (inside OH 
and outside OH – Cleveland Clinic?) 

 Using ESP for chronic disease surveillance

 Using ESP for vaccine reaction surveillance



Case Identification
Gestational Diabetes

 Patient pregnant 
AND
 Positive oral glucose tolerance test



Reporting Diabetes to the Health 
Department

 Developing tools for aggregate reporting
– Case reporting not suitable for diabetes 

surveillance
 Statistical tools for cluster analysis on 

incidence & care by geography, 
race/ethnicity, age, etc.

 Mechanisms for health department to 
manipulate and extract summary data



Gestational diabetes incidence by location



Patterns of Care for Gestational Diabetics
Atrius Health, 2006-2010

Percent

Referral for medical nutrition therapy 70%

Prescription for insulin 28%

Postpartum OGTT within 12 weeks 25%

Postpartum OGTT positive
As percentage of all who were tested
As percentage of all gestational diabetics

5%
1%



Informatics Ontology Discovery

Wegner’s Disease

Wegener’s Disease



Eponyms Finding

 Wegner’s Disease - osteochondritis with 
epiphyseal separation associated with 
congenital syphilis

 Wegener’s Disease – type of vasculitis

 Providers where not picking the right disease



Eponyms Finding

 Andersen's/Anderson's
 Frei's/Frey's
 Gregg's/Grieg's
 Hunt's Disease/Hunt's Syndrome
 Loeffler's/Lofgren's 
 Meig's/Meige's
 Menieres/Menetrier's
 Osler's Disease/Osler's Syndrome
 Pott's/Potter's
 Pic's/Pick's
 Wegener's/Wegner's (our index case)

Intelligent Medical Objects (IMO) supports Diagnosis Long 
Description

For example:
Hunt's Disease = Primary Cerebellar Degeneration
Hunt's Syndrome = Geniculate Herpes Zoster



ESP Conclusions

 ESP provides more accurate reporting of 
diseases (and labs)

 ESP provides more timely reporting of 
diseases (and labs)

 ESP provides more economical reporting of 
diseases (and labs)

 ESP is the future of public health reporting, 
both theoretically and practically
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Comments?


