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COVID-19 Digital Guideline Working Group

• Evolved from: CDC Adapting Clinical Guidelines for the Digital Age

• And Co-Evolved with: AHRQ ACTS COVID-19 Collaborative

• CPG = Clinical Practice Guidelines (care processes)

• > 150 Participants
• > 50 Organizations (Providers- incl AMCs, Vendors, Prof Soc, etc)

• Agile CPG Development (Integrated Process, Agile KE, CPG-on-FHIR)
• IP = concurrent development of guidance and computable content
• Functional Teams with Cross-Functional Agile CPG Teams
• CPG-IG: shareable, re-usable computable clinical knowledge & data across LHS
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C-19 DGWG Best Practice Collaborative



HL7 CPG-on-FHIR

http://hl7.org/fhir/uv/cpg/index.html
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HL7 FHIR CPG-IG STU1.0 (based on FHIR Clinical Reasoning Module)



1. RESEARCH, PAYER & 
PUBLIC HEALTH 
SURVEILLANCE
What is ACTUALLY 

happening and why?  

2. GUIDELINES 
(Professional Societies, 

CDC, etc.)
What SHOULD happen. What 

do we want to happen? 

6. REPORTING
• Public Health 
• Quality
• Safety

3. CLINICAL 
DECISION 
SUPPORT
MAKING it 
happen within 
local workflow.

5. MEASUREMENT 
ANALYTICS
What DID happen? What 
processes and outcomes 
have been achieved? 

Patient, provider, population, public

4. 
CLINICAL 
CARE
Clinician and 
Patient Workflow.

QM IG

CPG IG

CDS Hooks

EBM

QI Core

DEQM

CQL CR

eCR

Computable Clinical Practice Guidelines (CPGs)
As keystone to an interoperable Learning Health System

http://hl7.org/fhir/uv/cpg/index.html
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Clinical Practice Guidelines | CPGs
HL7 FHIR CPG-IG STU1.0 - CDS, QM, eCR, Apps (Cog Support)

Source: http://hl7.org/fhir/uv/cpg/documentation-approach-12-conceptual-knowledge-architecture.html
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Source: http://hl7.org/fhir/uv/cpg/documentation-approach-12-07-cpg-derivative-and-related-assets.html

CDS Reminder (Event-Condition-Action Rule)
(Profiled) FHIR Plan Definition + CQL
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CPG Patient-Specific Metric
FHIR Measure + CQL (derived directly from the CPG)

Clinical Quality Measure (eCQM)

Derivable Metrics:
Was recommendation ordered?
Was recommendation fulfilled?

(+ and/or)
Time from proposal to order
Time from proposal to fulfillment
Time from key event to order
Time from key event to fulfillment 
Time from order to goal
Time from fulfillment to goal

N
D

eCQM
Metadata
Item A…
Item B…
Item C…
Item D…

Derivable Quality Measures:

Source: http://hl7.org/fhir/uv/cpg/documentation-approach-12-07-cpg-derivative-and-related-assets.html
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Source: http://hl7.org/fhir/uv/cpg/documentation-approach-12-07-cpg-derivative-and-related-assets.html

eCase Report (Registries)
(Profiled) FHIR Graph definition, Composition + CQL
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Source: http://hl7.org/fhir/uv/cpg/documentation-approach-02-05-knowledge-implementation.html

One specification…

many ways to 
implement it

Searchable library

EHR (Native)

EHR 
(Integrated)

Narrative search in-context (EHR)

Data collection

Measures

iFrame in EHR (Service, SoF, Native)

SMART-on-FHIR Apps

CDS service

EHR runs native

Multiple integrations
(Enriched data, CDS services, eCQMaaS)

Standards-Based Knowledge Implementation
Representation, Delivery & Integration



InfoButton

eCaseReport

eCQMs Apps

CDS

E
H
R

^n

^n

Feedback Loop & Iteration

Feedback & Iteration 
during Development

Localized
Version

xx

Potential for
Feedforward or

Fast Track

http://hl7.org/fhir/uv/cpg/documentation-approach-04-03-6S-evidence-pyramid-and-learning-health-systems.html



KNOWLEDGE ACTION

INFORMATION DATA

CPG-on-FHIR

Guideline 
Development 

Process

Knowledge
Engineering

Lifecycle

Practice
Governance

Local
Informatics &

EHR Build

Feedback, Iteration

Feedback, Iteration

OMOP  FHIR
CQM-on-
FHIR

eCaseReport
eCR-on-FHIR

eCQMs

DEQM | QM-IG

EBM-on-FHIR

RESEARCH

Apps

CDS

InfoButton

EHR

http://hl7.org/fhir/uv/cpg/documentation-approach-04-03-6S-evidence-pyramid-and-learning-health-systems.html



Agile CPG Development

• Integrated Process- Concurrent Development of Content & Computable 
Representation thereof

• Agile Knowledge Engineering-
• Cross-functional, Integrated Team
• “Chunking” (composite artifacts)
• Iteration, rapid-cycle feedback
• Test-driven Knowledge Engineering (“Test Cases” as Case Specs)

• Leverage Knowledge-Driven Systems Principles & Capabilities
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Integrated Process & Agile Knowledge Engineering

Described in Detail Here:
http://hl7.org/fhir/uv/cpg/documentation-approach-04-05-computable-guideline-artifacts.html
http://hl7.org/fhir/uv/cpg/documentation-approach-05-06-agile-cpg-development-approach.html



C19 DGWG Org Structure
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Content Team

Program Management Group

Knowledge Engineering and Terminology Team

Implementation Team and Local Site(s)

Knowledge Validation Team

Delivery and Dissemination Team

Agile 
CPG 

Team 1
Use Case 1

Agile 
CPG 

Team 2
Use Case 2

Kn
ow

le
dg

e 
A

rc
hi

te
ct

ur
e 

& 
St

an
da

rd
s

Agile 
CPG 

Team 5
Use Case 5

Agile 
CPG 

Team 4
Use Case 4

Agile 
CPG 

Team 3
Use Case 3

...



Evaluation

Validation

C19 DGWG High Level Approach

Content

Knowledge Architecture and Standards

Delivery and 
Dissemination

Knowledge 
Repository

ImplementationAgile CPG
Agile CPG

Agile CPG

L1

Terminologies

Knowledge Engineering

L2 L3
L4

Feed 
back



Content

Knowledge
Engineering

Terminology

Validation

Delivery

Implementation

Knowledge
Architecture

Program
Management

Identify Need & 
Opportunity

Prioritized CPG 
Topic Defined & 

Feasible

Agile CPG Team 
Formed

CPG L1, L2, L3 
Initiated

CPG L1, L2, L3 
Iterated

CPG L1, L2, L3 
Finalized

Initial Data 
Requirements

Defined

Value Sets
Identified

Terminologies
Defined

Code
Mappings

Feasibility 
Assessment

L1->L2
Draft

L1, L2, L3
High Level v1

L1, L2, L3
‘Chunks’
Iterated

L1, L2, L3
Composites Iterated

L1, L2, L3
Finalized

Case
Examples

Test Cases
As Spec

Test Cases
Iterated

Expanded

Testing
Iterated

Expanded

Validation
Completed

Delivery Implications 
Identified

Common
Process & Tooling

Common
Process & Tooling

Common Process, 
Tooling, & Data 

Common Capabilities, 
Approach & Tooling 

Engage & 
Communicate

Need

Adjust
Delivery

Approach

Test
Delivery

Mechanisms

Finalize
Delivery

Share Best
Practices

Identify
Pilot Sites

Obtain RWD
IF Feasible

Planning
Engaging

Initiate
Limited Pilot

Provide Vision & Strategy, Coordinate Team Efforts, Shared Lessons Learned, Remove Blockers, Nurture Ecosystem Partnerships

Develop & Evolve Knowledge Architecture (Asset Definitions), Tooling Specifications,

Work with Standards Orgs, Enable Asset Re-usability and Shareability, Enable Knowledge Content Management

Per Prioritized CPG, though some assets will be reused across CPGs

Core
Knowledge 
Engineering 

Effort

Core
Delivery

Effort

Core
Implementation

Effort



Clinical
SME/ GDG

SME KE

Terminologist/
Ontologist

Technical KE

Scoping/
Evidence Review

Initial Draft of GL

Identification 
of Concepts

& Data 
Elements

Modeling of Key 
Decision Logic

Refinement of GL

Formalization of 
Terminologies for Data 
Elements & Concepts

Template to formalize 
Recommendations, state 
logic explicitly and identify 
Concepts & Data Elements 

used

Refinement of GL

Describe Decision 
Flow using 

Separations of 
Concerns

Define Clinical Ontology

COVID-19 ED CPG Methodology- Part 1

http://hl7.org/fhir/uv/cpg/methodology-case-study.html



Clinical
SME/ GDG

SME KE

Terminologist/
Ontologist

Technical KE

GL for Review Final Narrative GL

Case Presentations 
and Example/ Test 
Data

Resolution of Open 
Questions in making 
domain logic Explicit

Formal models of inferences & 
decisions

Formal models of full 
orchestration

Translation into CPG Artifact 
Specifications and Derivatives

Design Review(s); 
Testing & Validation

COVID-19 ED CPG Methodology- Part 2

http://hl7.org/fhir/uv/cpg/methodology-case-study.html
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Fit-Testing of
existing models

Precision/ Individualized Medicine for Long COVID (PASC)
Interoperable Rapid-Cycle Learning Health System

Phenotype Model Acquisition & Discovery Phenotype Identification + Risk-Severity Scoring Hybrid Knowledge Synthesis & Guideline Modeling

K-Means 
Clustering, 

Neural Nets, 
HMM      .

Phenotype Models
(Apervita Knowledge Library)

Disease X,  Phenotypes 1-n  or Disease X1-n

Risk-Severity  Matrices

Clinical
Reasoning Engine

Causal Inference
using RWE + RCT

Traditional 
Guidelines & 

EPC Intermediate
Work Products

Sharable 
Patient-Specific 

Care Plan

eCaseReports, QMs &
RW Clinical Trial Data

Composite Recommendations

Provide Cognitive 
Support

Precision Feedback Loop

Detailed, Patient-Specific Case Definition

Interoperability

EHR, SDoH, 

biomarkers (-omics data), 

RCT data, RWE

Clinical Reasoning Engine

Clinical Reasoning Engine / Platform

Hybrid
Acquisition

(Deep Learning)



AHRQ ACTS COVID-19 Collaborative

• Key Collaborator(s) (Enablement)

• Formation and Evolution of Structure, Process, Approach (Acceleration)

• Sharing and Application of Key Learnings (Cross-Fertilization)

• Authoring Capabilities (Tooling)

• Continuous Improvement (Ecosystem Development)

• Vision & Support (LHS Concept Demonstration)
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Learning Health System: Evidence to Guidance to Action (…and continuous feedback)



Thank you!

Email me at: Matthew.Burton@HolisticHealthcareSolutions.net
or

Matthew.M.Burton@Gmail.com

mailto:Matthew.Burton@HolisticHealthcareolutions.net
mailto:Matthew.M.Burton@Gmail.com
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