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Why Interoperability
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“Interoperability helps clinicians deliver safe, effective, patient-centered 

care. It also provides new ways for individuals and caregivers to access 

electronic health information to manage and coordinate care”. 

“Advancing interoperability is now an essential part of most health care 

activities ranging from health equity to public health emergency response’”

Source: https://www.healthit.gov/topic/interoperability

-Official Website of The Office of the National Coordinator for Health Information Technology 
(ONC)



But Implementing Interoperability is challenging because...

Legacy Systems

Data Variety & 

Skill Needs

Diverse 

Technology 

Needs

An Avalanche 

of Standards

Disjointed 

Coordination

Dual challenge of modernizing the 

systems while also enabling 

interoperability standards

Care specific regulations and regional differences 

call for customization, so even best in class out of 

box tools need custom integrations

Standards are evolving as the use cases for 

heath data are developed leading to various 

versions, multiple agency standards, making 

interoperability challenging

With a variety of systems including EHR/EMR, 

IoT sources, internal hospital systems, etc. need 

big data handling capabilities & associated skills

Requires strong coordination between 

organizations, regulators & leaders as well as 

coordination within organizations which is tough 

to achieve without massive effort

Source: 
1. Reisman, M., (2017) EHRs: The Challenge of Making Electronic Data Usable and Interoperable, Pharmacy & Therapeutics. 2017 Sep; 42(9): 572–575, PMID: 28890644 4
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Exf-FHIR: Platform to Operationalize  
Healthcare Data Interoperability



Based on ONC’s Interoperability Guiding Principles
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VALUE FOCUSED
Improved health @ lower costs 

measurable over time

PATIENT CENTRIC
Empower patients with easy access to 

health data driving active participation

PROTECT PRIVACY &  SECURITY
Maintain public trust that health 

information is safe and secure

CULTURE OF ELECTRONIC ACCESS
Methods of handling growing data 

volumes without furthering digital divide

SIMPLIFY                                                                  
Simple solutions first driving fast and 
widespread adoption 

CONFORM, NOT UNIFORM
Strive for baseline interoperability 
leaving room for innovation

BUILD ON EXISTING INFRASTRUCTURE 
Add functionality on top of significant 
investments already made 

MODULARIZE
Modular solutions to enable step wise 
improvements and building flexible 
change resilient systems

INTEROPERABILITY FRAMEWORK

A framework of collective efforts to 
make practical and valuable progress, 

while encouraging innovation

LEVERAGE MARKET DRIVERS
Use the market pull and push drivers to 
further interoperability



Exf-FHIR Solution – Key Features
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Exf-FHIR Features

Multi-source 
Data Ingestion

GUI based 
Mapping

Scalable 
Processing

Batch Data 
(Spark)

Streaming 
Data (Kafka)

Workflow 
Management

Exf-FHIR: 
Data Standardization & Harmonization

Healthcare Data Interoperability 
is messy!

CURRENT SITUATION EXAFLUENCE SOLUTION

If Big Data is the new oil in healthcare, 
clinical & business intelligence is the refinery 
-
Brendan FitzGerald, Healthcare IT News

Data Formats 
& Variety

Custom 
Extensions

Custom 
Profiles

Authenticate 
& Authorize

Secure REST 
APIs

Patient 
Portal



Exafluence Interoperability Solution – Architecture
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Exafluence’s FHIR solution is a business-friendly platform with custom extensions, profiles, cloud agnostic, database agnostic, modular, secure, rapidly deployable solution. 

Our federal solution brings the above-mentioned capabilities along with ability to push data to data warehouses of the agency’s choice
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Source 

Systems

Batch Ingestion

✓ Distributed Processing Engine like 

Spark

Streaming Ingestion
Event 

Monitoring

FHIR Engine
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REST API

OAuth Connector

Data Validator

Profiles, Bundles

Data  Access & 
Persistence Layer

UI Portal
✓ Ingest data sources

✓ Map data elements

✓ Add custom attributes

✓ Ingest bundles

✓ Run & monitor jobs

✓ Review data

Patient Portals & other web apps

Dashboards & Reports

Healthcare Interoperability Solution (Powered with FHIR Standards) User Apps

Federal Data 

Warehouse

Customization

Custom Attributes

FHIR Extensions

AI / ML Flow

Predictive Models

Analytical Views



FHIRWorks Enhanced – Scalable Interoperability Solution w/ GUI - Architecture

www.exafluence.com
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Exafluence enhanced AWS FHIR solution (FHIRWorks) to use a lower cost, document data model-based DB, enabled easy batch and 

streaming ingestion capabilities using the exf-FHIR’s UI interface, spark and kafka modules.



Tech Stack

www.exafluence.com
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S.No Components Technology

1 Persistence Layer Java, Maven Packages, SpringBoot

2 FHIRWorks Database MongoDB Atlas

3 Frontend Portal / User Interface React JS

4 Batch Ingestion Module Apache Spark, Amazon EMR, Java

5 Authentication & Authorization Java, Cognito, Amazon API Gateway

6 Streaming Ingestion & Bundle Ingestion Apache Kafka, My SQL

7 Single Click Solution Deployment Docker, Cloud Formation Templates / Docker 
Compose
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Exf-FHIR: Solution Snapshots



Exafluence Interoperability Solution – Data Loading
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Exafluence Interoperability Solution – Data Loading
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Exafluence Interoperability Solution – Data Loading
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Exafluence Interoperability Solution – Custom Attributes
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Exafluence Interoperability Solution – Patient Portal
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Exafluence Interoperability Solution – Patient Portal
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Exafluence Interoperability Solution – Patient Portal
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Exf-FHIR: Market Comparison



FHIR Solutions - Comparison
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Aspect exf-FHIR
Global Cloud 

Services Provider
Top EHR Vendor

Search Giant & 

Tech Major

Focused Health IT 

Start-Up

European FHIR 

Provider

Custom Profiles & Extension      

EMPI (Patient Indexing)      

DE with Custom Components      

Federal Centric API enablement      

HAPI FHIR Compliance      

Streaming Connectors, IoT data      

Value / Use Cases      

Data Exchange      

App Ecosystem      

Mobile Integrations      

BI Integrations      

RDBMS Connectivity      
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Exf-FHIR: Select Client Deployments



Select Client Implementations
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NY based - Home Health Care Services Company

European MNC focusing on eyewear and lenses 

NY based Pension Fund & Accountable Care Organization 

NY based Medical Device Manufacturer Startup

Leveraging pre-built FHIR accelerator components deployed FHIR solution in 2 weeks. This FHIR platform 

powers the appointment system across multiple geographies

Deployed and integrated a FHIR system that ingests multiple data sources including CCDA, XML, FHIR 

bundles & Flat files which powers multiple member engagement mobile apps, a provider MDM & 

credentialing solution

Modernized their infrastructure resulting in cost savings of over 40% and enabled FHIR regulatory 

compliance 

Developed the real-time mobile and web applications for continuous monitoring of vitals like EKG, 

Temperature, HRV, posture, skin temperature etc., with active alerts to care providers, doctors etc.. Enabled 

FHIR based clinical data integrations for effective decision making



THANKYOU
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