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Few areas of discussion

 Definitions 
 What
 Why 
 How
 With Whom
 For Whom
 Next Steps



The Electronic Health Record (EHR):
More than an electronic folder 

 A systematic collection of patient electronic health 
information organized to assist the care of patients 
and groups of patients (like a practice population)

 Digital formatting makes Information ‘Liquid’
 Reuse digital elements
 Trigger warnings and reminders 
 Report Cases
 Measure quality and safety
 Share information with patients



CDS Definition

Clinical Decision Support is a process for 
enhancing health-related decisions and 
actions with pertinent, organized clinical 
knowledge and patient information to 
improve health and healthcare delivery.  

Osheroff, Teich, Levick, Saldana, Velasco, Sittig, Rogers, Jenders.
Improving Outcomes with Clinical Decision Support: An Implementers Guide
HIMSS 2012
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There are many flavors of CDS definitions in the wild but we have adopted this particular definition for our purposes as this applies well to public health and population health goals and also it helps that industry represented by HIMSS is also aligning itself with this particular definition of the CDS 
Two key things to note in this definition would be the phrases such as ‘pertinent organized clinical knowledge’ and ‘organized patient information’ along with the fact that it is process and not a tool or technology in itself..and I will dive deep into that in a little while… …but first let me just show you this definition in action..



Cloud Computing

Source: Wikipedia



Cloud Computing



Cloud Computing



Executable?.....Data to Measure
Data Logic Function Measure

Narrative If the patient’s 
creatinine

is elevated then
avoid metformin.

Ability to show an 
alert (on screen or 

paper)

% of metformin 
pts w/ high Cr.

Semi-
structured

Lab value: 
creatinine

Clinical scenario: 
Elevated Cr…
Action: avoid 

metformin

Lab results, 
medication list

(database)

Num: all 
metformin pts

Denom: high Cr & 
metformin

Abstract LOINC
2159-2

if cr > 1.2 mg/dL 


Tell user “d/c 
metformin”

CIS with rule 
evaluation 

capability, alerting 
function

NumSet = 
{med=metformin}
DenomSet = {cr > 

1.2}

Machine 
interpretable

select * from labs 
where ID = 2159-2

If(cr>1.2) 
print(“d/c 

metformin);

CPOE with lab, 
meds and alerting 

capability.

select count(*) 
where …
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Source: Dr. Middleton



What are we doing? 

 We are providing executable files through a web 
service to the EMRs

 Automated Clinical Decision Support Service (ACDS)
 This is housed in NCHHSTP and has been C&Aed 

and is ready to go
 Multitude of partners for phase 1 and phase 2 of the 

project



Participating Networks/Health 
Centers Phase 1 & 2

Health Center Controlled Network State Health Center

Alliance of Chicago 
Community Health Services
Centricity (GE Health)

IL Howard Brown Health Center

IL
Near North Health Service 
Corporation

Health Center Network 
of New York (HCNNY)
Centricity (GE Health)

NY Anthony L. Jordan Health Center

NY
Open Door Family Medical Center, 
Inc.



Participating Networks/Health 
Centers Phase 3

Health Center Controlled Network State Health Center

Ohio Shared Information
Services (OSIS)
NextGen

CA Northeastern Rural Health Clinics

OH Fairfield Community Health Center

Oregon Community Health 
Information Network (OCHIN)
Epic

OR Outside In, Portland



Why Cloud?
• Primarily because of lessons learnt along the way 

mainly from phase 1 of the project
• All three EHRs participating in phase 1 had unique 

technical architecture and capabilities, same 
vendor

• Structured data capture through provider action is 
difficult; privacy concerns

• Hard wired Knowledge management of CDS engine 
is impractical

• Local 5 “Rights” implementation



So In phase 2…
• We tried pilot testing of web-based clinical 

decision support service for managing clinical 
knowledge using cloud (Lite)

• Hence, phase 2 sought to 
– Convert guidelines to executable logic
– develop and test connectivity to a web based clinical decision 

support (CDS) service with an EMR system 
– assess the exchange of knowledge from the ‘cloud’ based CDS 

service
– capture lessons to guide expansion to more practice sites and 

EMR platforms (Phase 3 with Epic and NextGen)



How we are doing it?
• Deliver an HL7 XML encoded document 

(executable guidelines) to partners using 
standard internet protocols



Prototype of a CDS Architecture

• Internal triggers are identified and executed  within a health 
center network 

• The EHR network connects via the internet to request one  or 
more machine readable documents from the web/cloud based 
system

• Requests and results are written to a log file
• EHR consumes the XML documents for further processing 

Server hosting 
XML machine 
readable 
resources for 
STD-CDS (i.e. 
CMS153v3.xml)

Internet

CDC NetworkPartner Network

Request XML Documents

Return XML Documents if found

Datacenter
Datacenter

Supporting Processes

DRAFT



Sample Log





Architecture within 

Source: ESP



Chlamydia Prevention
Example of a Female patient ages 16-24 that has had a Chlamydia test in the last

year. NOTE:

Two different sections for decision support:

1. Built into the form (Chlamydia Test Status)
2. Using the ‘new’ Qvera/CDC clinical decision support tool (CDC Recommendation)

Example of a Female patient ages 16-24 that has NOT had a Chlamydia test in the last year.



Example of a patient where the Qvera/CDC CDS has not yet fully completed.  It typically takes between 
15-30 Seconds to return results.



What will be seen if the form is ‘pulled in on the fly’ for patients that are not female and between 16-
24



What are the benefits?
• Programs could identify what they would like to 

convert into executable files
• Manage changes to them from a centralized 

location: at the same time reaping the benefits 
of localized 5R friendly implementation

• Hopefully can talk to many different EMR 
systems at once (standards lacking but 
workarounds possible)

• Opportunity for innovation



Public Health Decision Support
Public Health

Population Centric
Healthcare

Patient Centric

Public Health
Resources

HIT
Resources

• Surveillance
• Health Education and 

Promotion
• Interventions
• Vulnerable Populations

• Guidelines
• Public health 

expertise 
(Epidemiology)

• Policies
• Baseline

• Screening
• Diagnosis
• Treatment
• Follow Up
• Referrals

• EHRs
• CPOE
• CDS
• Lab 

Systems

Case Reporting, Population Health 

Identifying High Risk Populations,
Case Management

Outbreak Investigation,
Situational Awareness

‘Knowledge’ 
Repositories

Modified Source: 
Dr. Seth Foldy



Next Steps
• Complete phase 3
• Evaluate technical and process 

parameters
• Make ACDS real cloud friendly (Learning 

Hour on 26th May 11 AM)
• Convert our STD treatment guidelines 

into executable files (Co Ag Proposal is 
out)

• Find a partner like AWS or Azure or 
someone similar to work with us.



Acknowledgements
• All our community and clinical partners
• Max Mirabito and Thom Sukalac
• Hillard Weinstock and Gail Bolan
• GE Health
• Qvera
• Dr. Blackford Middleton



Questions
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