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n Executive Summary

For over two decades, ANSI X12 EDI transactions (eligibility, claims, remittances, enrollment, and prior
authorization) have carried the administrative backbone of U.S. healthcare, while HL7 FHIR has emerged as
the modern, API-first standard now mandated by regulation. The CMS Interoperability and Prior
Authorization Final Rule (CMS-0057-F) requires impacted payers to implement FHIR-based Prior
Authorization APIs, putting PA modernization at the top of every interoperability roadmap.

A critical nuance is often misunderstood: CMS-0057-F does not eliminate X12 from prior authorization
workflows. The HIPAA-adopted standard for prior authorization remains the X12 278, and payers must
continue to support it. CMS has articulated an enforcement discretion position for the X12 278 requirement
where an end-to-end FHIR-based exchange is in place between trading partners. However, in the vast
maijority of real-world flows, the 278 continues to play a central role, as payer and delegated UM (Utilization
Management) and core adjudication platforms consume and emit 278 transactions even when the front
door is a Da Vinci PAS FHIR APL.

This creates the defining architectural challenge of the decade: payers and providers must operate hybrid
environments in which FHIR APIs and X12 EDI coexist and translate into one another reliably, in real time, and
at scale. EDI-to-FHIR and FHIR-to-EDI conversion is no longer a niche integration exercise; it is core
compliance and operational infrastructure. This whitepaper examines the conversion imperative and the
reference architecture for bidirectional X12 278 2 FHIR PAS transformation. It also explains how Cybage's
EDI-FHIR capabilities help organizations achieve compliant, scalable payer-provider integration without
disrupting the EDI backbone they depend on. FHIR is the mandated front door for prior authorization; X12 278
remains the operational backbone. Organizations that master the conversion layer between the two will
achieve CMS-0057-F compliance faster, at lower cost, and with far less disruption to core systems.

B Healthcare EDI Overview
2.1 What Is EDI and the Role of ANSI X12

Electronic Data Interchange (EDI) is the structured, machine-to-machine exchange of business documents
in standardized formats. In U.S. healthcare, this means delimiter-based, hierarchically segmented
transactions (loops, segments, elements) that replaced paper and fax-based administrative processes
under HIPAA. The Accredited Standards Committee X12 defines the transaction sets adopted under HIPAA
(currently version 005010), which every covered payer, provider, and clearinghouse must support. Together,
these transactions form healthcare's administrative transaction ecosystem, covering eligibility, claims,
remittance, enrollment, and prior authorization, with the X12 278 serving as the HIPAA-adopted EDI
transaction for prior authorization and referrals.

2.2 Key X12 Transactions

Transaction Business Function
N " Verify member coverage, benefits, and plan details
270 [ 271 Eligibility Inquiry & Response before service delivery.
276 | 277 Claim Status Inquiry & Response Track odjudlcotlor) status of submitted claims
across the payer lifecycle.
278 Health Care Services Review MRl requno[ Rl guthorlzqtlon,
! ! referrals, and admission certification
820 Premium Payment Transmit premium payment and remittance detail
between sponsors and payers.
834 Benefit Enrollment & Enroll, update, and terminate member coverage
Maintenance between sponsors/exchanges and payers.
1 1
835 Claim Payment / Remittance Communicate payment, adjustments, and denial
Advice reason detail to providers.
- Submit professional, institutional, and dental claims
837 (P/1/D) Health Care Claim o
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2.3 Focus: X12 278 Prior Authorization

The X12 278 Health Care Services Review carries the request (278 Request) and the payer's determination
(278 Response) for prior authorization, referrals, and concurrent review. It encodes the requesting and
rendering providers, subscriber and patient, service type and procedure codes, diagnosis codes, service
dates or;d quantities, admission details, and certification action codes (approved, denied, pended,
modified).

In practice, 278 processing is intertwined with companion guide variations by payer, with legacy fax and
portal channels for clinical documentation, and with UM platforms that pend requests for clinical review.
Any FHIR-based prior authorization modernization must ultimately reconcile with this 278-centric
operational reality inside the payer.

EDI vs FHIR: Key Differences

HL7 FHIR (Fast Healthcare Interoperability Resources) models healthcare data as discrete, composable
resources, such as Patient, Coverage, Claim, ClaimResponse, and DocumentReference. These resources are
exchanged over RESTful APIs in JSON or XML, grouped into FHIR Bundles for transactional exchange, and
constrained through Implementation Guides. FHIR R4 is the version referenced by current CMS regulation,
and its accessibility to mainstream developers is the primary reason regulators and the industry have
converged on FHIR as the forward-looking standard for clinical and administrative interoperability.

EDI and FHIR: A Comparative Overview

X12 EDI HL7 FHIR

Dimension

Primary purpose

Interaction model

Data format

Regulatory status

Ecosystem maturity

Standardized administrative/financial
transactions mandated under HIPAA

Batch and real-time message
exchange, often via clearinghouses

Delimited segments, loops, and qualifiers
(005010 being the dominant version)

HIPAA-adopted transaction standard;
mandatory for covered entities

25+ years embedded in payer core
systems, clearinghouses, RCM systems

API-based exchange of clinical and
administrative data as granular resources

RESTful APIs, request/response,
subscriptions, and FHIR Bundles

JSON/XML resources with human-readable
semantics

Mandated for specific APIs under CMS rules
(e.g., CMS-0057-F Prior Authorization API)

Rapidly maturing; dominant in new
development and regulatory direction

—_/

3.1 Why FHIR Does Not Replace EDI Immediately

It is tempting to frame FHIR as EDI's successor, but the operational and regulatory facts do not support a
near-term replacement narrative. HIPAA still mandates X12 transactions for covered administrative
exchanges, and no rule has retired them. Payer adjudication engines, UM platforms, clearinghouse
networks, and provider revenue cycle systems represent decades of investment built around X12
semantics; ripping out these rails would be costly, risky, and unnecessary. Trading partner networks, made
up of thousands of bilateral clearinghouse and direct-connect relationships, operate on EDI enroliment,
acknowledgment (999/TAl), and reconciliation conventions that have no complete FHIR equivalent at
industry scale today.
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3.2 Why Coexistence Is Necessary

Coexistence is therefore not a transitional inconvenience; it is the target architecture for the foreseeable
future. FHIR delivers the regulated, developer-friendly front door (Prior Authorization APIs, Patient Access,
Provider Access, and Payer-to-Payer exchange), while X12 continues to power the high-volume
administrative backbone.

The strategic question for every payer and provider is not "EDI or FHIR?" but "how do we build a robust,
governed translation layer so both can operate as one system?’ Both standards bodies are already
building toward that answer: Da Vinci FHIR Implementation Guides reference their corresponding X12
transactions, and X12 has published FHIR crosswalks for its prior authorization implementation guides, with
plans to extend this practice into future TR3 versions.

n CMS-0057-F and Its Impact on EDI

The CMS Interoperability and Prior Authorization Final Rule (CMS-0057-F) requires impacted payers to
implement a FHIR-based Prior Authorization API (built on HL7 FHIR R4 and the Da Vinci Implementation
Guides), alongside enhanced Patient Access, Provider Access, and Payer-to-Payer APIs.

A full regulatory analysis of CMS-0057-F, covering scope, timelines, APl requirements, and enforcement
posture, is available in Cybage's dedicated blog on the Final Rule. This whitepaper focuses instead on how
EDI and FHIR talk to each other and the architectural aspects of that relationship: FHIR APIs must now front
prior authorization processes that remain, internally, X12 278-driven.

The EDI exception:

CMS and HHS have signaled enforcement discretion regarding the HIPAA X12 278 requirement where
trading partners exchange prior authorization end-to-end via FHIR. In every other scenario, which is to say
most production scenarios today, the X12 278 remains required, and hybrid FHIR-to-X12 flows are the
operative pattern.

B Da Vinci PAS and 278

5.1 The Da Vinci Project

The HL7 Da Vinci Project is a payer-provider industry accelerator that develops FHIR Implementation Guides
(1Gs) for value-based care and administrative interoperability use cases. For prior authorization, three 1Gs
work as a coordinated "burden reduction” stack: Coverage Requirements Discovery (CRD), Documentation
Templates and Rules (DTR), and Prior Authorization Support (PAS).

5.2 The PAS Implementation Guide

The Da Vinci PAS IG defines how a provider system submits a prior authorization request as a FHIR Bundle
containing Claim (used in "preauthorization” mode), Patient, Coverage, Practitioner, Organization,
ServiceRequest, and supporting resources via a $submit operation. It also defines how the provider receives
a ClaimResponse Bundle carrying the determination, pended status, or requests for additional information.
An $inquire operation supports status checks. Critically, PAS was deliberately designed for semantic
alignment with the X12 278: its profiles constrain FHIR elements so they can be mapped deterministically to
and from 278 loops and segments.

5.3 Why the 278 still Matters

Even in a PAS-first world, the X12 278 remains structurally important. HIPAA still names it as the adopted
standard, and payers cannot refuse a compliant 278 from a trading partner. More practically, the systems
that actually decide prior authorizations (UM platforms, medical management systems, delegated UM
organizations, and core adjudication engines) were built around 278 semantics and continue to consume
and emit 278 transactions internally and across delegation boundaries. Clearinghouses, which
intermediate a large share of provider connectivity, remain EDI-native. The realistic near-term pattern is
therefore FHIR at the edge, EDI at the core: PAS Bundles arriving at the payer's Prior Authorization API are
translated into 278 requests for backend processing, and 278 responses are translated back into
ClaimResponse Bundles.

Payers who build this translation layer properly, not as an afterthought, will meet CMS-0057-F deadlines
without having to replace their UM systems.
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B Why EDI-to-FHIR and FHIR-to-EDI Conversion Is Essential

Given mandated FHIR APIs on the outside and entrenched EDI on the inside, conversion is the connective
tissue of compliance. Without it, payers face an unpalatable choice: re-platform decades of UM and
adjudication capability on FHIR-native systems under regulatory deadline pressure or stand up FHIR
endpoints that cannot actually reach the systems that decide authorizations. Providers have the same
problem in reverse. Their EHR and billing systems usually support only one format, while some payers use
FHIR, others use EDI, and many use a mix of both. Conversion layers resolve this asymmetry by letting every
participant operate in its native standard while the interoperability fabric handles translation.

Three solution patterns dominate:

FHIR wrapper (facade) Intermediary/clearinghouse ; Emlbf.ddetd l?;dn:ect:tlom:!
over EDI systems conversion services ransiation insice integration
engines
A conversion layer exposes Da Vinci Clearinghouses and Payers and health-tech vendors
PAS-conformant FHIR APIs and interoperability platforms offer embed mapping services in their
translates requests to X12 278 (and X12-to-FHIR translation as a integration fabric, letting every
responses back to FHIR), achieving network service, so FHIR and EDI- application work in its native format,
CMS-0057-F compliance with native trading partners can reach FHIR or X12, while the platform
minimal change to core platforms. each other regardless of format. handles conversion transparently.

 e— & - EE—

In all three patterns, the conversion layer must be bidirectional, transaction-aware (handling pends,
modifications, and resubmissions), attachment-capable, and auditable, requirements that elevate it well
beyond simple format transformation.

The Bidirectional Translation Hub: Solution Architecture

Cybage's Interop Accelerator, currently built for the EDI-FHIR translation layer, is a Bidirectional Translation
Hub organized around two transformation layers and a set of shared platform services. EDI 278
transactions from EMR/EHR, UM, and other systems are transformed into FHIR Claim bundles for payers,
intermediaries/TPAs, UM platforms, and downstream systems, and the reverse path transforms FHIR
Bundles into conformant EDI transactions.

The solution architecture is illustrated below:

Bidirectional Translation Hub

EDI to FHIR Transformation Layer

EDI Parsing & Validation SIS il
Templates

FHIR Generation & Validation

FHIR Model FHIR Bundle FHIR [
. - Mappings Generator Validator - Payers
EMR/ EHR N N
IE A Intermediaries
FHIR to EDI Transformation Layer | TPAs
s Ster‘::;‘ || EDI278 FHIR Parsing & FHIR-EDI Mappings FHIR Claim | |
Y (x217) Validation & Templates Bundles UM Platforms
oth X12 Generation & Validation
er
Systems FHIR Model EDI X12 Other
Mappings Generator Validator Downstream
- Systems

Common Services

Identity Mapping Translation
Repository Configurations

Audit & User Security &

Logging Interface Access Controls

e

Figure . Interop Hub for EDI-FHIR: Solution Architecture
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Key Components of the Solution:

7.1 EDI to FHIR Transformation Layer

FHIR Generation & Validation EDI-FHIR Mappings
& Templates

EDI Parsing &
Validation Generates FHIR resources via

model mappings, assembles . .
conformant FHIR Bundles, and Conﬂggroble,_ Vers'oned
mappings aligning X12

validates them against applicable
profiles before delivery. content to FHIR targets.

A AR RS

7.2 FHIR to EDI Transformation Layer

Parses and validates
inbound EDI transactions
before transformation.

FHIR Parsing & X12 Generation & Validation FHIR-EDI Mappings
Validation ) & Templates
Projects FHIR content onto X12
Parses and validates structures, generates complete EDI Configurable, versioned
inbound FHIR Bundles transactions, and validates them mappings aligning FHIR
against expected profiles. against X12 compliance checks. content to X12 targets.

—e " )

7.3 Shared Platform Services

Identity Mapping Repository User Interface Audit & Logging
Correlates EP| Cpntrql;, FHIR IDs, Operational console for End-to-end, correlated audit trails
and transaction identifiers across monitoring and configuration supporting compliance reporting
both directions for Lineage. management. and operational analytics.

A A A A
! !

Security & Access Controls Translation Configurations
Role-based access control Externalized partner-specific
(RBAC), encrypted storage of configurations and routing
data, and PHI-grade security for rapid onboarding without
safeguards across the platform. code change.

Built cloud-natively and platform-agnostic, the solution plugs into existing UM, adjudication, and workflow
systems with minimal disruption and deploys on any major cloud platform or on-premises.
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B Common Challenges in EDI-FHIR/FHIR-EDI Transformation

EDI-FHIR transformation is more than format mapping. The challenges below account for most of the
schedule and quality risk in real-world programs:

’ Semantic mapping complexity » Data normalization
X12 and FHIR fields don't always align one-to-one, so Identifiers, dates, and code systems arrive in inconsistent
mapping requires domain judgment, not just field translation. formats and must be normalized before mapping.
B Companion guide variations B Prior authorization workflow gaps
Each payer's 278 companion guide differs, so PA involves pends, resubmissions, and appeals that
mappings must be configurable per trading partner. must be modeled consistently across both standards.
B Attachments handling B Real-time orchestration
Clinical documentation still arrives via fax or portal in CMS decision timeframes require near-real-time responses
many cases, complicating correlation to FHIR requests. from backend systems built for batch processing.
» Security and compliance » Scalability and resilience
The layer touches PHI across formats and must meet Volumes spike seasonally; the platform must scale
HIPAA/HITRUST-grade controls end to end. and never lose a transaction in translation.

None of these challenges is insurmountable, but each compounds the others when discovered late, which
is why a mature, pre-built reference architecture matters.

B Use Cases

Scenarios where an X12-to-FHIR wrapper or conversion layer is required in practice

Payer Compliance Wrapper E@ Delegated UM Integration )}

Expose a CMS-0057-F Prior Authorization API
over a 278-native UM core: FHIR at the edge,
EDI on the inside, with no re-platforming
needed.

Bridge a payer's FHIR front door with
delegated UM vendors that exchange 278
transactions over EDL.

Clearinghouse Translation Service (@) EHR / Health-Tech Enablement @

Offer network-level bidirectional conversion so
EDI-native providers reach FHIR payer
endpoints, and vice versa.

Let one product speak both dialects per
payer configuration as payer FHIR maturity
varies.

Provider PA Automation Hub {é}{{% Downstream FHIR Distribution

Normalize prior authorization traffic across Convert inbound 278 activity into FHIR Claim
dozens of payers, routing each request in the Bundles for UM platforms, TPAs, and analytics
format the payer accepts. consumers.
———
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n Conclusion

FHIR APIs are the regulated future of payer-provider integration, and CMS-0057-F has made prior
authorization the proving ground. Yet X12 EDI, and the 278 in particular, remains the operational backbone
and will for years. The winning architecture is hybrid by design, built around a governed, bidirectional EDI-
FHIR conversion layer.

10.1 Strategic Priorities

& / N @

(M) Providers
Payers Health-tech organizations
Route PA traffic through
Expose FHIR through a a conversion-capable Build products bilingual
wrapper strategy first, hub rather than building in X12 and FHIR;
preserving the EDI core, per-payer point conversion capability is
and modernize backend integrations. now a baseline market
systems on your own requirement.
timeline. \_/

\_ _ Yo J
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10.2 How Cybage Helps

Cybage brings deep X12 EDI engineering heritage,
HL7 FHIR and Da Vinci implementation expertise,
and CMS regulatory fluency together in the
Bidirectional Translation Hub described in Section
8. Delivered as a configurable, cloud-agnostic
accelerator, it helps organizations expedite
building their CMS-0057-F compliant FHIR APIs
without disrupting existing EDI systems, and
extends readily to adjacent transactions as
interoperability needs grow.

We partner with payers, providers, and UM
organizations to deliver this capability, in-house or
end-to-end. Organizations that act now will be
well-positioned to meet CMS-0057-F requirements
and turn prior authorization into a competitive
advantage.

Ready to Modernize EDI-FHIR Interoperability?
Contact Our Experts.

Reach out to us at business@cybage.com to know more.
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