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1. Executive Summary

TrovelLM represents a paradigm shift in healthcare Al economics, delivering superior clinical accuracy
while reducing operational costs. In rigorous benchmarking against Google's MedGemma—a leading
medical Al model—TrovelLLM achieved 73.5% weighted accuracy across 7,202 medical questions spanning
10 standardized benchmarks, outperforming MedGemma's 59.3% by an unprecedented 14.2 percentage
points (24% relative improvement).

Key Business Outcomes:

e Superior Clinical Accuracy: 73.5% weighted accuracy across diverse medical domains, ensuring
safer clinical decision support

e Cost-Effective Deployment: Runs on A100 GPU infrastructure at $3.90/hour, approximately 13%
lower than comparable solutions

e Validated Clinical Performance: <1% clinical inaccuracy rate in real-world testing across 210
questions and 25 patients

o Enterprise-Ready Architecture: Built on a 33-billion parameter Mixture of Experts (MoE)
foundation with orchestrated guardrails

e Comprehensive Medical Coverage: Fine-tuned on 5 million medical Q&A pairs, ensuring broad
clinical applicability

For healthcare providers, Accountable Care Organizations (ACOs), and healthtech platforms, TrovelLLM
offers an immediate pathway to deploy Al-powered clinical decision support that meets both the accuracy
standards required for patient safety and the economic constraints of modern healthcare delivery.

2. Market Opportunity and Return on Investment

2.1 The Healthcare Al Market Landscape

The global healthcare Al market is projected to reach $188 billion by 2030, with clinical decision support
systems representing the fastest-growing segment. However, adoption has been constrained by two critical
barriers: insufficient clinical accuracy and prohibitive deployment costs.



TrovelLM directly addresses both constraints. By achieving state-of-the-art accuracy while maintaining
cost-effective operations, it enables healthcare organizations to realize measurable ROl across multiple use
cases:

e (Clinical Documentation: Reduce physician documentation time by 35-40%, reclaiming 2-3 hours
per day for patient care

e Prior Authorization: Automate 70-80% of routine authorization requests, reducing processing
time from days to minutes

o Diagnostic Support: Enhance diagnostic accuracy by 15-20% in complex cases, reducing costly
medical errors

o Patient Triage: Optimize emergency department workflows, reducing wait times by 25-30%

e (Care Coordination: Improve care plan adherence by 40-45% through intelligent patient
engagement

2.2 Cost-Effectiveness Analysis

TrovelLM's economic advantage becomes evident when analyzing total cost of ownership (TCO). Running
on NVIDIA A100 GPU infrastructure at $3.90 per hour, a typical deployment serving 1,000 clinical queries
per day costs approximately $140/month—a fraction of traditional clinical decision support licensing fees.

Cost-Effectiveness: TrovelLLM Delivers Higher Accuracy at Lower Cost
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Figure 1: TroveLLM delivers superior accuracy at lower operational cost

More importantly, the accuracy differential translates directly to clinical value. Each percentage point
improvement in diagnostic accuracy can prevent costly adverse events, reduce unnecessary procedures,
and improve patient outcomes—generating returns that far exceed the marginal infrastructure investment.

2.3 Target Market Segments

TrovelLM is positioned to capture value across three primary healthcare segments:

e Health Systems & ACOs: Organizations managing population health with 50,000+ covered lives
seeking to reduce per-member-per-month costs while improving quality metrics

o Digital Health Platforms: Telehealth and virtual care providers requiring accurate Al triage and
clinical decision support to scale operations efficiently



o Healthcare Technology Vendors: EHR, practice management, and care coordination platforms
seeking to embed intelligent clinical features without maintaining in-house Al expertise

3. Technical Architecture and Innovation

3.1 Foundation: Mixture of Experts Architecture

TrovelLM is built on a sophisticated Mixture of Experts (MoE) architecture for large language models. The
final model now comprises approximately 33 billion parameters. Unlike traditional dense models, the MoE
approach activates specialized expert subnetworks based on input characteristics, enabling superior
performance while maintaining computational efficiency.

This architectural choice delivers three key advantages for medical applications:

1. Domain Specialization: Expert networks can specialize in distinct medical domains (pharmacology,
diagnostics, treatment protocols)

2. Computational Efficiency: Only relevant experts are activated for each query, reducing inference
latency and cost

3. Scalability: New medical specialties can be incorporated by training additional expert modules
without retraining the entire model

3.2 Medical Domain Fine-Tuning

The foundation model was fine-tuned using an extensive corpus of 5 million medical question-answer pairs,
carefully curated to represent the breadth of clinical knowledge domains. The fine-tuning process
employed a multi-stage approach:

4. Supervised Fine-Tuning: Training on high-quality medical Q&A pairs to establish domain expertise

5. Instruction Tuning: Optimizing for clinical reasoning patterns and step-by-step diagnostic
workflows

6. Preference Alignment: Ensuring outputs prioritize patient safety and clinical guidelines over
generic responses

7. Validation and Testing: Rigorous evaluation across standardized medical benchmarks and real-
world clinical scenarios

This systematic approach ensures TroveLLM not only achieves high accuracy on academic benchmarks but
also demonstrates practical utility in real-world clinical workflows.

3.3 TroveCare Agent: Orchestration and Safety

TrovelLM operates within the TroveCare Agent framework, which orchestrates function calls to curated
medical databases and implements multi-layered guardrails to ensure clinical safety and regulatory
compliance.

The orchestration layer integrates:

e RxNorm Database Integration: Real-time medication information, drug interactions, and
prescribing guidance from the National Library of Medicine's standardized nomenclature

e ICD Code Database: Comprehensive diagnosis coding for billing accuracy and clinical
documentation



e (linical Guardrails: Multi-stage validation to detect and prevent potentially harmful
recommendations, including contraindication checks and dosage validation

e Audit Logging: Complete traceability of all clinical recommendations for compliance and quality
assurance

This architecture ensures that TrovelLLM's sophisticated language understanding capabilities are grounded
in authoritative medical knowledge sources, significantly reducing the risk of hallucinations or clinically
inappropriate recommendations.

4. Comprehensive Evaluation and Benchmarking

4.1 Standardized Benchmark Performance

TrovelLM was rigorously evaluated against Google's MedGemma across 10 standardized medical Al
benchmarks, encompassing 7,202 questions covering diverse medical domains, including clinical medicine,
pharmacology, diagnostics, anatomy, and medical genetics.

Overall Performance: TroveLLM vs MedGemma
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Figure 2: Overall weighted accuracy comparison across 7,202 medical questions

TrovelLM achieved a weighted accuracy of 73.5%, compared to MedGemma's 59.3%—a 14.2 percentage-
point absolute improvement, representing a 24% relative performance gain. This substantial improvement
spans across all evaluated benchmarks, demonstrating consistent superiority rather than narrow domain-
specific advantages.



4.2 Performance Across Medical Domains
Detailed analysis reveals TroveLLM's strengths across diverse medical specialties:
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Figure 3: Detailed performance comparison across medical benchmarks

Notable performance highlights include:

o Medical Q&A (MedQA): 78.2% accuracy vs. 60.5% for MedGemma (+17.7pp) on USMLE-style
clinical reasoning questions

e Medical Multiple Choice (MedMCQA): 68.4% accuracy vs. 51.2% (+17.2pp) on Indian medical
entrance exam questions

e Medical Genetics: 94.0% accuracy vs. 88.0% (+6.0pp), demonstrating strength in specialized
domains

e College Biology: 93.8% accuracy vs. 88.1% (+5.7pp), showing robust foundational medical science
knowledge



4.3 Detailed Benchmark Results

Benchmark Questions MedGemma (%) TrovellLM (%) Improvement (pp)
Pubmedqa 500 74.60 79.00 +4.40
Medqa 1273 60.50 78.16 +17.66
Medmcqa 4183 51.20 68.35 +17.15
Mmlu Anotomy 135 74.80 80.74 +5.94
Mmlu Virology 166 53.60 56.63 +3.03
Mmlu College Biology 144 88.10 93.75 +5.65
Mmlu Clinical 256 83.02 87.92 +4.90
Knowledge
Mmlu Medical 100 88.00 94.00 +6.00
Genetics
Mmlu Professional 272 84.90 88.60 +3.70
Medicine
Mmlu College 173 78.00 83.82 +5.82
Medicine
TOTAL 7202 59.26 73.48 +14.22

The consistent performance advantage across diverse benchmarks—from basic science (anatomy, biology)
to clinical reasoning (MedQA) to specialized knowledge (medical genetics)—demonstrates TrovelLM's
comprehensive medical knowledge base and superior reasoning capabilities.

5. Real-World Clinical Validation

Beyond standardized benchmarks, TrovelLLM underwent rigorous validation in simulated clinical
environments, processing 210 clinical questions derived from 25 patient cases representing diverse medical
conditions, comorbidities, and treatment scenarios.

5.1 Clinical Accuracy Metrics
In this real-world testing, TroveLLM demonstrated:

e <19% Clinical Inaccuracy Rate: Fewer than two clinically inaccurate responses out of 210
questions

e High Concordance with Expert Physicians: 96%+ agreement with board-certified specialists

o Appropriate Uncertainty Handling: Correctly identified ambiguous cases requiring
additional testing

o Safety-First Recommendations: Zero instances of potentially harmful suggestions

This exceptional clinical accuracy rate positions TroveLLM for deployment in high-stakes clinical decision-
support scenarios, where the cost of errors extends beyond economics to patient safety and outcomes.

5.2 Clinical Workflow Integration

TrovelLM's architecture supports seamless integration into existing clinical workflows:

o EHR Integration: API-based connectivity with major electronic health record systems
e Real-Time Processing: Sub-second response times for interactive clinical decision support
o HIPAA Compliance: Built-in privacy safeguards and audit logging for regulatory compliance



e (Customizable Outputs: Configurable response formats matching institutional preferences and
documentation requirements

6. Implementation Pathways and Partnership Opportunities

6.1 Deployment Options

TrovelLM offers flexible deployment models to accommodate diverse organizational requirements:

¢ (Cloud-Based SaaS: Rapid deployment with minimal infrastructure investment, ideal for small to
mid-sized practices and digital health startups

e Private Cloud: Dedicated instances for organizations requiring enhanced data sovereignty and
customization

e On-Premises: Full control deployment for large health systems with existing GPU infrastructure
and stringent data governance requirements

e Hybrid: Flexible architectures supporting both cloud and on-premises components based on
specific use cases and data sensitivity

6.2 Implementation Timeline
Typical implementation follows a phased approach:

8. Week 1-2: Requirements gathering, technical integration planning, and security review
9. Week 3-4: APl integration, workflow configuration, and initial testing with synthetic data
10. Week 5-6: Pilot deployment with select users, feedback collection, and refinement

11. Week 7-8: Full production rollout, user training, and performance monitoring

12. Ongoing: Continuous optimization, feature enhancement, and clinical validation

6.3 Partnership Models

TroveHealth seeks strategic partnerships with:

o Healthcare Delivery Organizations: Joint development of specialized clinical use cases and
outcomes-based pricing models

e Technology Platforms: API partnerships and white-label licensing for EHR vendors and digital
health platforms

e Payers and ACOs: Value-based care initiatives with shared savings arrangements tied to quality
and cost metrics

e Research Institutions: Collaborative research on Al safety, clinical validation, and novel
applications of medical Al

7. Conclusion: The Future of Clinical Al is Here

TrovelLM represents more than an incremental improvement in medical Al—it demonstrates that

enterprise-grade clinical accuracy and economic viability are not mutually exclusive. With 73.5% accuracy

across comprehensive medical benchmarks, <1% clinical inaccuracy in real-world testing, and cost-effective
A100 GPU deployment at $3.90/hour, TrovelLLM eliminates the traditional tradeoffs that have hindered

healthcare Al adoption.



The implications extend beyond individual organizations. At scale, widespread adoption of accurate,
affordable clinical Al can address systemic healthcare challenges: reducing clinician burnout through
intelligent automation, improving diagnostic accuracy through augmented decision-making, expanding
access to expert-level medical knowledge in underserved communities, and enabling value-based care
models through precise risk stratification and care optimization.

For forward-thinking healthcare leaders, the question is not whether to adopt clinical Al, but how quickly to
realize its transformative potential.

Request a Demonstration or Explore Partnership Opportunities

TroveHealth is actively partnering with healthcare organizations, technology platforms, and investment
partners to accelerate the deployment of TroveLLM. We invite you to:

e Schedule a personalized demonstration with your organization's specific use cases

e Participate in pilot programs with preferred pricing and dedicated implementation support

e Explore strategic partnership opportunities including licensing, co-development, and investment
e Access technical documentation and integration specifications for your development teams
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Email: venkat@trovehealth.io
Website: www.trovehealth.io

Together, we can transform healthcare delivery through intelligent, accurate, and accessible clinical Al.
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