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Project Summary

A scalable interoperability solution to integrate with multiple EMR systems without building separate custom integrations for every provider platform. Existing integration
approaches created inconsistent data structures, duplicated development effort, and limited scalability. smartData developed a vendor-agnostic middleware platform
that standardized communication between leading EMR systems including Epic and eClinicalWorks using FHIR and SMART on FHIR standards. The platform supports
secure OAuth 2.0 authentication, patient management workflows, appointment synchronization, provider data handling, and real-time as well as scheduled data
exchange. A centralized interoperability layer was implemented to normalize EMR-specific data into a consistent structure, enabling seamless bi-directional
synchronization across systems. The modular architecture was designed for future scalability, allowing additional EMR integrations to be added with minimal

development effort.

(" R

Problem Statement

It faced significant challenges integrating with multiple EMR systems because each vendor exposed different APIs, authentication mechanisms, and data structures.
Building separate integrations for every EMR increased development complexity, maintenance overhead, and onboarding timelines. Healthcare data received from
EMRs followed varying FHIR structures, creating inconsistencies in downstream workflows and reporting. OAuth authentication flows for Epic and eClinicalWorks
iIntroduced additional complexity around token management, redirects, and session handling. The client needed a secure and scalable interoperability platform that
could standardize EMR communication, automate healthcare workflows, and simplify future EMR integrations without rebuilding core integration logic each time.
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Approach / Solution

Pillar / Pattern

A vendor-agnostic API architecture was implemented using adapter-based services for Epic and eClinicalWorks integrations. The platform leveraged FHIR R4 and SMART
on FHIR standards for structured healthcare data exchange and secure interoperability workflows. OAuth 2.0 with Authorization Code Flow and PKCE was implemented to
ensure secure authentication and token lifecycle management. A centralized data normalization layer transformed vendor-specific EMR responses into a consistent
compatible structure. The modular architecture was intentionally designed to support rapid onboarding of additional EMR vendors with minimal redevelopment effort.
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Technical Challenges

- Challenges - How We Solved It
* Implementing secure OAuth 2.0 flows for Epic and eClinicalWorks required complex redirect & Implemented Authorization Code + PKCE flow with session-based token storage, state
handling, PKCE validation, and token management. validation, and secure authentication handling.
* EMR systems returned inconsistent FHIR data structures that did not align with platform’s % Built a centralized normalization and mapping layer to standardize EMR responses into a
internal data model. unified format.
& Multi-EMR integrations introduced scalability challenges due to vendor-specific APIs and 4 Designed a vendor-agnostic interoperability layer with adapter-based services to abstract
workflow variations. vendor-specific integration logic.
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Learning

Building healthcare interoperability platforms requires early alignment on vendor authentication workflows, sandbox limitations, and FHIR implementation variations

across EMR providers. A modular adapter-based architecture significantly reduces future integration effort and improves scalability for onboarding additional EMRs.
Strong validation and normalization layers are essential for maintaining consistency across diverse healthcare data sources. Future implementations should prioritize

staging-ready environments earlier in the development lifecycle to reduce delays caused by environment-specific authentication constraints.
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