}'{ TechVariable

Predicting Rejections, Protecting

Revenue: TechVariable’s Role in
Al-Powered Claims Optimization

In the labyrinth of U.S. healthcare billing, claim denials represent a persistent bottleneck,
driving administrative burdens, eroding provider revenue, and delaying patient
reimbursements. A Californio-based health-tech enterprise partnered with TechVariable
to transform this challenge into an opportunity by building a predictive claims rejection
model powered by Al.

This case study reveals how TechVariable’s clinical, data engineering, and ML expertise

enabled the client to automate denial forecasting, streamline insurance workflows, and
reduce revenue leakage within an agile, scalable product framework.

Revenue Intelligence Meets Real-World
Complexity

The client envisioned a system that could:

Predict insurance claim denials before submission
Recommend alternate coding or payer-specific rule adjustments
Continuously learn from denial patterns across payers and geographies

But the path wasn't straightforward. The project demanded:

Deep domain knowledge in U.S. Revenue Cycle Management (RCM)
Advanced ML modeling & rules engine development

A robust framework to dynamically refine prediction logic based on real-world feedback

That's where TechVariable came in — not as an implementer, but as a co-innovation
partner.



Core Outcomes Delivered
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60% improvementin
claims acceptance rate
through proactive

optimization rejections
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Meaningful financial uplift
for provider networks using
the platform

Shortened revenue
cycles with reduced
back-and-forth from
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Automated claim
preprocessing and rule
validation engine

Modular product design
to integrate seamlessly
with EHRs or payer portals

The TechVariable Approach

01 Domain-Driven ML Modeling for Claims

Our team started by training Machine
Learning models on historical insurance
claim data, combining:

CPT/ICD coding patterns
Payer-specific denial reasons

Patient demographics and encounter
details

B Prior authorization histories

We embedded this model within a claims
pre-submission workflow, flagging
high-risk rejections in real time with
explanations.

02 Rules Engine + Alternatives

Alongside prediction, we developed a
Rule Definition Engine that allowed
claims analysts to:

Define or adjust payer-specific logic

View alternate billing/coding
suggestions

m Auto-repair claims with
recommended options

This combination of ML + business logic
ensured flexibility while still preserving
automation.

03 Devalidator Module for Continuous
Learning

As denial patterns evolved, legacy rules
risked becoming outdated. We built a
Devalidator Module — a smart rules
cleaner that:

B |dentified ineffective or obsolete
validation rules

Suggested deactivation or edits

Helped prevent false positives that
could block clean claims

This made the system adaptable and
reduced human bottlenecks.



Agile Product Development in Motion

With a cross-functional team spanning data scientists, ML engineers, and healthcare SMEs,
TechVariable implemented:

m Bi-weekly agile sprints
B UAT loops with client-side RCM specialists

B Automated regression testing for rulesets and ML predictions

This iterative delivery model ensured that the solution stayed aligned with dynamic payer
logic, compliance mandates, and EHR integration needs.

The Business Impact

By deploying this predictive rejection model, the client:

Slashed denials across high-volume claim types (e.g, labs, outpatient, chronic care)
Gained visibility into payer-specific risk scores per claim
Accelerated payment cycles for providers on the platform

Enabled downstream automation in appeals and denial management

As a result, the solution not only protected revenue but helped position the client’'s product
suite as a category-defining RCM intelligence platform.

Future Enhancements: Evolving the
Claims Intelligence Platform

The current solution delivers predictive insights and automation to optimize claim
acceptance and minimize revenue leakage. But the true potential lies in evolving this into
a next-generation, Al-powered Revenue Cycle Intelligence Hub — one that not only
predicts denials but actively prevents, resolves, and learns from them at scale.

Here's how TechVariable plans to take this innovation forward:

01 Appeals Automation Module B Auto-generation of payer-specific
appeal letters using rejection reason
Why: Once a claim is denied, the appeals + claim data

process remains a resource-draining

manual effort. B ML-based matching of the

best-practice appeals templates by

Planned Enhancements: CPT/ICD and payer



B Status tracking and submission
audit trail to close the loop on denial
management

This will enable full-cycle automation—
from prediction to remediation.

02 Payer-Specific Learning Loops

Why: Denial logic varies by payer,
contract, and even geography.

Planned Enhancements:

B Create payer-specific ML pipelines
that learn from each payer’s
approval/denial behavior

m Adjust rules dynamically for
high-sensitivity payer types (e.g,
Medicaid MCOs, Medicare
Advantage)

B Generate payer intelligence
dashboards to inform revenue
strategy for RCM teams

This  will  improve
adaptability in
environments.

precision  and
complex payer

03 EHR & Clearinghouse Integration

Why: To ensure seamless adoption
across healthcare organizations.

Planned Enhancements:

B Build plug-and-play adapters for
Epic, Athenahealth, NextGen, and key
EHR systems

B Enable real-time integration with
clearinghouses like Availity or
Change Healthcare

® Allow claims to be validated and
fixed before reaching the
clearinghouse or payer portal

This reduces IT dependency and
accelerates  implementation  across
provider clients.

04 Denial Prevention as a Service (DPaas)

Why: Many provider networks lack
in-house RCM tech teams to adopt ML
tools.

Planned Enhancements:

B Offer the solution as a managed
service with claim file ingestion +
validation + delivery

B Include monthly dashboards, denial
rate trends, and revenue risk
forecasting

m leverage our internal RAG agent
framework for auto-generated
insights and narratives for RCM
leadership

This shifts the offering from a product to a
value-add service model, ideal for
mid-size health systems.

05 Explainable Al (XAI) Layer for
Compliance & Audit

Why: Trust and auditability are critical in
healthcare financial automation.

Planned Enhancements:

B Add explainability layers to each
ML-predicted rejection

B Visuals showing which data points
contributed most to the prediction

B Maintain immutable audit logs for
payer audits or internal compliance

This ensures transparency, reduces risk,
and builds user confidence in Al-assisted
workflows.

06 Revenue Forecasting Intelligence

Why: CFOs and billing teams need to
forecast incoming cash flows with
precision.



Planned Enhancements:

B Extend the prediction engine to model claim-to-cash timelines
m |dentify risk-adjusted revenue realization rates by claim type

m Allow teams to run “what-if” scenarios for reimbursement projections

This will turn the platform into a true revenue intelligence cockpit.

The Vision

Through these future enhancements, TechVariable aims to move beyond claim prediction
and create a closed-loop revenue optimization ecosystem. One that:

= Detects rejections early
= Automates response

= Learnsover time

= Delivers transparency

= And ultimately helps providers retain more of what they
earn.

About TechVariable

TechVariable is a healthcare technology services company that bridges domain expertise
with engineering excellence. From Al-powered clinical products and EHR integrations to
value-based care analytics and data accelerators like SyncMesh, TechVariable helps
health-tech companies ship smarter, faster, and with purpose.

With deep experience in US. healthcare datag, interoperability, and RCM workflows,

TechVariable is the partner of choice for forward-looking product teams building in the
world’'s most complex healthcare market.




