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From Data to Decisions:

TechVariable’'s Predictive Engine
for Clinical Risk Forecasting

In a world of increasing patient volumes and physician burnout, clinical teams are under
immense pressure to do more with less — especially when it comes to preventing costly
health events like readmissions and disease escalations.

In partnership with a progressive Michigan-based healthcare provider, TechVariable built
and deployed a powerful Al-driven analytics engine that harnesses structured and
unstructured patient data to forecast hospital readmissions, disease progression, and
clinical risk trajectories — transforming how care teams plan and intervene.

The Challenge: Too Much Data, Not
Enough Insight

With EHRs, claims, and care management systems producing massive volumes of patient
data daily, the client faced three intertwined challenges:

Data Reliability & Integrity:
Disparate sources lacked consistency, leading to poor prediction accuracy.

Resource-Intensive ML Development:
Building and maintaining ML pipelines consumed high-cost clinical and technical
resources.

Trustworthy Model Inference:
Clinical teams needed explainable, validated models they could trust and act upon.

This is where TechVariable's accelerators — SyneMesh and DataSteroid — helped bridge
the gap between raw data and clinical intelligence.



Key Outcomes
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Accurate Forecasting of Clinical
Outcomes like readmission risk
and disease exacerbation
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40% increase in physician

engagement with Al-generated
insights embedded into care
workflows
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85% model accuracy in real-world
validation environments
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Improved care delivery rates
through timely and targeted
interventions

Personalized care pathways for
high-risk patients based on both
medical and non-clinical factors

How It Worked: A Modular Al-Powered

Framework

01 Data Quality: The Bedrock of Clinical Al

The initial hurdle was ensuring the
reliability of historical patient data —
fragmented across EHRs, claims, and
external sources. TechVariable
implemented SyncMesh to ingest and
normalize data across silos, and deployed
DataSteroid to:

B Clean, deduplicate, and standardize
data fields

m Enrich clinical context with social
determinants

m Create longitudinal patient records fit
for ML

This foundation significantly improved
data integrity for model training and
inference.

02 ML Model Development & Training
Optimization

Given the scale of data and required
specificity, the team wused a hybrid
modeling approach:

B Combined classification (for binary
outcomes like readmission) and
regression models (for time-to-event
predictions)

B Implemented stratified sampling to
avoid population bias



B Used DataSteroid’s ML Ops pipeline
to automate feature engineering and
model retraining

This reduced training time and enabled
periodic updates as patient cohorts
evolved.

03 Model Validation & Deployment
To ensure clinical trust, TechVariable:

B Developed standardized model
validation protocols

B Benchmarked model outputs against
retrospective clinical outcomes

m Co-created dashboards for risk
scoring, cohort summaries, and
individual-level projections

Real-World Impact

The platform’s deployment resulted in:

The models achieved>85% predictive
accuracy, outperforming rule-based
systems, while maintaining transparency
and auditability.

04 Actionable Outputs for Frontline
Providers

Rather than building yet another
dashboard, TechVariable embedded
outputs directly into clinical workflows:

B High-risk patient alerts for nurses
and care coordinators

B Personalized care plan triggers for
physicians

B Integration with existing EHR Uls and
care coordination tools

This led to a significant increase in
clinician engagement, cas insights were
contextual, timely, and actionable.

e Earlier detection of deterioration risk for chronic disease

patients

¢ Reduced unplanned readmissions

« Targeted pre-visit planning for high-risk encounters

 Enhanced
performance measures

reimbursement

through quality-based

With Al-powered foresight, the care teams were not only treating — they were

anticipating.



Future Enhancements: Scaling
Predictive Intelligence Across the

Continuum of Care

With a strong foundation in predictive risk modeling now in place, TechVariable’'s roadmap
focuses on expanding the platform into o comprehensive, patient-centric intelligence
layer that proactively drives decisions across population health, care coordination, and

personalized medicine.

Here's what's next:

01 Integration with Population Health
Platforms

Why: Care managers and ACO leaders
need cohort-level visibility — not just
individual risk scores.

Planned Enhancements:

B Aggregate patient risk at the cohort
or panel level (e.g, diabetics aged
60+ with 2+ comorbidities)

m Overlay predictive insights with HEDIS
and eCQM quality measures

B Prioritize interventions by clinical
urgency and cost impact

This enables strategic planning and
performance tracking in value-based
care contracts.

02 Expansion into Preventive Care
Predictions

Why: The biggest opportunity lies in
catching risk before it escalates into
readmissions or acute episodes.

Planned Enhancements:

B Predict gaps in vaccinations,
screenings, or chronic condition
check-ins

m Recommend preemptive outreach
windows based on seasonal or
episodic patterns

B Generate personalized nudges for
preventive action (via provider apps
or patient SMS)

This ensures the engine supports not just
reactive care, but true preventive health
strategies.

03 Behavioral & Social Risk Layering

Why: SDOH and behavioral factors
significantly affect patient outcomes,
especially in chronic care.

Planned Enhancements:

B |ntegrate community-level SDOH
data (e.g, housing, transportation,
food insecurity)

B Factor in behavioral indicators like
missed appointments, medication
adherence, and depression
screening results

®m Enrich predictions with non-clinical
risk scoring for whole-person care
planning

This will support more empathetic and
resource-aligned interventions,
particularly for underserved populations.

04 EHR-Embedded Risk Visualizations

Why: Clinical adoption depends on
insights being instantly accessible and
interpretable.

Planned Enhancements:

B Embed visual risk trajectories inside
EHR workflows (e.g, Epic, Cerner)

m Offer interactive what-if simulations
for clinicians (e.g, how risk changes if



medication is altered or a test is
delayed)

B Integrate WordWise GenAl to explain
“why this patient is high-risk” in
simple narrative form

This enhances transparency and trust,
improving care team adoption and
decision confidence.

05 Federated Learning for Cross-Org
Intelligence

Why: Data privacy regulations limit data
centralization — but  cross-system
learning is essential.

Planned Enhancements:

B Enable federated model training
across multiple clinics or health
systems

B Let each system learn from its data
while contributing to a central
intelligence layer

® Maintain HIPAA and GDPR
compliance with no raw data
movement

The Vision

This unlocks network-wide learning while
preserving privacy and data ownership.

06 Predictive Insights for Financial
Optimization

Why: Risk prediction should align with
financial  strategy for value-based
reimbursement.

Planned Enhancements:

B Forecast revenue at risk from
preventable readmissions or missed
quality targets

B Provide dashboards to correlate
clinical risk with reimbursement

gaps
B Prioritize interventions that yield the
highest ROI per resource spent

This  bridges clinical and financial
leadership, aligning strategy with impact.

TechVariable’s predictive engine is more than a tool — it's evolving into a clinical
command center that empowers proactive, equitable, and efficient care. By fusing
medical Al with empathetic design, interoperability, and outcome-linked intelligence, the
future of care is not just predictive — it's preventive, personalized, and participatory.

About TechVariable

TechVariable is a healthcare technology partner focused on transforming how care is
delivered, measured, and optimized. With accelerators like SyncMesh, DataSteroid, and
WordWise, TechVariable helps payers, providers, and health-tech innovators deploy
intelligence-driven platforms — rapidly and securely.

From real-time analytics to GenAl-driven copilots, TechVariable builds with empathy, rigor,
and purpose — always putting patient and provider outcomes first.




