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CDS Consortium Demonstrations: 2008-13
Toward	a	National	Knowledge	Sharing	Service

• Clinical Decision Support Consortium 
Middleton B, PI: 2008-13, AHRQ –funded: 
HHSA290200810010 

• Major accomplishments: 

• Knowledge artifacts published: 11 clinical 
rules, 50+ classification rules and 375 
immunization schedule rules

•8 clinical sites implemented using 5 
different EHRs

•More than 240 users utilize CDS services

•Established legal framework for 
collaboration

•Since 2010 more than 1.7M CCD 
transactions were processed

•31 entities (companies and academics) in a 
pre-competitive environment

•Contributed to ONC-sponsored Health-e-
Decisions efforts: KAS 1 and KAS 2
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The Central Problem

Why is it so hard to transform care with even the 
best health IT? 

Simply put: the chasm which exists between published knowledge 
and clinical experience, and implemented knowledge in health IT, 
is too wide for the average clinician or healthcare delivery 
organization to manage. 

This must be achieved at scale for all to benefit. 

Lack of shareable computable knowledge – quality measures and clinical decision support / ePathways



A System of Insight
The platform to implement a next generation architecture
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Apervita is positioned to support HCOs and business networks at scale: supporting and 
providing leadership in the vision, design, and deployment of advanced applications 

and analytics across the healthcare industry

many users
many purposes
many places

many data sources
many data types
many data formats
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Apervita PaaS Components
An industry-scale Platform-as-a-Service for computing, delivery, and interoperation
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Authoring:

Script Editors (Python)

Visual Editors

Standards, e.g.:

HQMF/QDM

CQL

UMLS (e.g., SNOMED, 
LOINC)

Examples:

Flat File
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ePERFORMANCE ePATHWAYS

eCOLLABORATION

Focus on measures and metrics
Population <—> Patient

Focus on longitudinal care best practices
Cohort Compliance <—> Decision Support

Federated data connection and sharing
Global View <—> Local Control

Apervita Platform Solutions
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PLATFORM SUPPORT FOR EVERY COMPONENT OF ePATHWAYS
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Population Health Dashboards
on Apervita

Patient Care
in EHRs

Operational Dashboards
in Tableau

Financial Analysis
in Excel

In a custom web app Clinician Alerts
in Mobile

Delivery Framework
Re-usable adapters and endpoints for flexible workflow integration



WHAT WAS DONE

Led an ambitious, first of its kind, undertaking with the CDC to implement a 
completely standards based ePathway from the 2015 CDC Gonorrhea 
guideline

HOW IT WORKS
• Knowledge Engineering: conversion of paper guideline to logic flow diagrams 

and CQL with CDC SME input
• Build: translation of the CQL to computable form on the Apervita platform

• Delivery: deployment of results into demo integrations into workflows (Cerner 
and SMARTonFHIR application)

WHAT MAKES THE SOLUTION COMPELLING?
• Faster building, testing, deployment of analytics.

• Standards-based knowledge assets allow for portability and scalability across 
any site

• Work continues today with the CDC to integrate the Gonorrhea ePathway into 
the EHR with a clinical partner

CDC Gonorrhea ePathway
Scalable, standards-based, ePathway



Started with paper 
CDS STI Guideline

Converted Guideline to a 
logic flow diagram

Built standards-compliant CQL 
and FHIR Resources

Implemented real-time 
CDS on ApervitaL1 L2 L3 L4

Boxwala AA, Rocha BH, Maviglia S, et al. A multi-layered framework for disseminating knowledge for computer-based decision support. 
Journal of the American Medical Informatics Association : JAMIA. 2011;18 Suppl 1:i132-i139. 

WHERE DOES CQL FIT IN TO THE KNOWLEDGE ENGINEERING PROCESS? 
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Applying Current Informatics Standards
to the Translation and Specification Process

FHIR QICore 

Data Profile

CQL (Clinical 

Quality Language)
VSAC and custom 

Value Sets
FHIR STU3 

PlanDefinition

• Based upon Quality 
Information and Clinical 
Knowledge (QUICK) data 
model

• Specializes in clinical 
decision support and 
quality measures 

• Designed to be highly 
interoperable

• CQL is designed to 
harmonize eCQMs and 
CDS

• Provides for specification 
of interoperable 
expression logic

• Both human-readable 
and machine-readable

• Define high-level 
concepts in terms of 
applicable codes from 
standard terminologies

• Share standard 
definitions with eCQM 
specifications and 
measure developers

• FHIR STU3 resources 
are focused around 
reusability, 
performance, and data 
fidelity

• PlanDefintion resource 
provides a template for 
recommendations and 
actions in treatment 
guidelines 

https://ecqi.healthit.gov/system/files/clinicalqualitylanguagebasicsv5_508.pdf



WORKFLOW 
TRIGGERED

• Clinical Decision Support is delivered to clinicians with no need to “click the button” or 
otherwise invoke the clinical reasoning module.

INFORMATION 
IN CONTEXT

• Provides information and suggestions for action to clinicians in the EHR user interface and 
in the patient context.

SMART ON 
FHIR • Links to SMART-on-FHIR apps when more extensive interaction is required.

DATA 
INTEGRATION • Returns data and decisions for integration with the patient record.

RESULTS 
TRACKING • Records and tracks accepted suggestions and decisions to support process improvement.
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VA Digital Health Platform (DHP)
Case Study: A system-wide approach to analytics
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HOW IT WORKS?

Goal is to deliver efficient and effective care through more flexible and intelligent workflow 

It is an open, platform of platforms, powered at its core by real time analytics

WHAT MAKES THE DHP COMPELLING?

• Deliver insights for all patients, to all providers and sites, all the time, for the best care everywhere

• Build, deploy, and manage executable knowledge assets of all types - eligibility, rules and 
recommendations, pathways and compliance, predictive and preventative

• Continuously execute thousands of analytics on data from any sources at industry scale

• Centrally monitor, evaluate, and improve decision support effectiveness

WHAT WAS DONE

• Apervita acts as the core Real Time Analytics Platform for the VA DHP Proof of Concept

• Creation of a Traumatic Brain Injury (TBI) pathway and decision nodes 

• Data ingestion from many sources and API integration into Salesforce, the patient engagement layer 
responsible for scheduling and patient follow-ups

Apervita

APIs

APIs


