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1.0 Executive Summary

The American healthcare system wastes $15 billion annually on inappropriate imaging that doesn't improve
patient outcomes. From unnecessary CT scans and MRIs to redundant X-rays, these wasteful decisions increase
radiation exposure, delay appropriate care, and drive up costs. Yet the clinical evidence exists—it simply isn't being
applied at the moment of decision. The problem isn't lack of knowledge; it's lack of guidance at the right moment, in
the right workflow.

The Clinical Decision Support Imperative

ARKA (Artificial Reasoning for Knowledge Application) is a clinical decision support (CDS) platform that embeds
evidence-based imaging guidance directly into clinician workflows. Rather than requiring physicians to leave their
electronic health record (EHR) to check guidelines, ARKA delivers context-aware recommendations in under 100
milliseconds—so fast that clinicians perceive the decision support as part of their normal workflow, not an
interruption.

Unlike black-box AI solutions that provide scores without explanation, ARKA's proprietary Artificial Intelligence
Interpretability Engine (AIIE) shows exactly why a recommendation is made, using interpretable, evidence-based
reasoning that clinical teams trust. This combination—speed, transparency, and clinical validity—is why ARKA is
positioned to transform imaging appropriateness and generate significant clinical, economic, and social value.

1.1 The ARKA Advantage

ARKA's platform is built on three strategic pillars that address the historical failures of clinical decision support:
workflow integration, clinical interpretability, and sustainable business model. Each pillar is essential to achieving
adoption and impact at scale.

Three-Phase Diversification = Sustainable Growth

Traditional CDS companies depend on a single revenue stream, making them vulnerable to market shifts,
regulatory changes, and buyer consolidation. ARKA mitigates this risk through a three-phase product strategy
that targets different value chains and revenue models:
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ARKA-CLIN: Point-of-Care CDS

Embedded directly in radiology and ordering workflows at hospitals and health systems. Provides real-time imaging
appropriateness checks at the moment of order entry. Revenue Model: Per-study licensing (SaaS), volume-based
pricing tiers, integration services. Target Customers: Large health systems (500+ beds), imaging centers, integrated
delivery networks (IDNs). Adoption Dynamics: High adoption due to seamless EHR integration via CDS Hooks
2.0.1 and FHIR R4 standards, minimal workflow disruption, immediate ROI through reduced unnecessary imaging.
TAM: ~4,000 hospitals × ~500K studies/year = $2B+ market opportunity.

ARKA-ED: Education & Training

Continuing medical education (CME) platform delivering evidence-based imaging education to radiology residents,
emergency medicine physicians, and primary care clinicians. Powered by the same AIIE engine as ARKA-CLIN, it
simulates realistic clinical cases with feedback. Revenue Model: Institutional subscriptions, per-learner licensing,
CME course licensing to teaching hospitals and medical schools. Target Customers: Academic medical centers,
residency programs, CME providers, medical societies. Adoption Dynamics: Rapid adoption in academic settings
where education and training are high priorities; generates network effects as graduating residents request
ARKA-CLIN at their future employers. TAM: ~8,000 radiology/EM residents per year + 30,000+ PCP practitioners =
$500M+ education market.

ARKA-INS: Payer Intelligence

Payer-facing tool for medical necessity review, prior authorization processing, and claims analysis. ARKA-INS
leverages clinical evidence to streamline prior authorization workflows and reduce claim denials. Uses the same
evidence base as ARKA-CLIN but optimized for payer economics and regulatory compliance. Revenue Model:
Per-authorization processing fees, payer subscriptions, data analytics licensing. Target Customers: Commercial
insurers, Medicare Advantage plans, Medicaid programs, TPAs. Adoption Dynamics: Driven by regulatory mandate
(CMS electronic PA requirements effective January 2027) and payer pressure to reduce unnecessary care.
ARKA-INS is the natural compliance vehicle for major payers. TAM: ~1B imaging procedures annually × average
authorization fee = $1.5B+ payer market.

Zero Workflow Disruption = High Adoption

Historical CDS solutions failed because they required clinicians to leave their workflow to access guidance. ARKA
solves this through standards-based, seamless integration:

Technology Standard Benefit ARKA Implementation

CDS Hooks 2.0.1 Real-time recommendations triggered at clinical
decision points

Integrated at order entry, discharge, consult
trigger points

FHIR R4 API Structured data exchange with any EHR vendor Consumes patient data in standard format;
vendor-agnostic

Inline Clinical Reasoning Explanations appear within EHR workflow Clinicians see 'why' without navigating away
from order entry

Sub-100ms Latency Perceived as instantaneous; no workflow interruption Rules engine + ML model inference optimized
to <100ms
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By embedding CDS directly in the EHR workflow rather than as an external tool, ARKA achieves adoption rates 5-10x
higher than traditional decision support systems. Clinicians don't perceive ARKA as adding work; they perceive it as
making their existing workflow safer and more evidence-based.

Clinical Validation Through Override Analysis

Real-world deployment data shows that ARKA's recommendations are overridden only ~8-12% of the time, indicating
strong clinical validity and clinician trust. This is significantly lower than generic guidelines (which are overridden
25%+ of the time) and comparable to peer review patterns in radiology departments.

Sub-100ms Latency = Clinical Viability

Clinicians won't wait for CDS recommendations. Clinical research shows that any decision support taking >500ms is
perceived as an interruption and generates workflow friction. ARKA's inference engine delivers clinical
recommendations in <100ms, making the system feel instantaneous.

This is achieved through a hybrid architecture: (1) Rules-based triage (handles 60-70% of cases in <5ms), (2)
Optimized ML models (inference <50ms for complex cases), and (3) Edge deployment and caching strategies
(reduces round-trip latency). The result is a system that feels as responsive as native EHR functions.

Evidence-Based, Not Black-Box: The AIIE Difference

Clinicians don't trust black-box AI. ARKA's proprietary Artificial Intelligence Interpretability Engine (AIIE) ensures that
every recommendation is explainable, evidence-grounded, and clinically defensible. This is the critical differentiator
that enables adoption among conservative, regulated healthcare systems.

Interpretability Method Clinical Benefit Implementation

SHAP Waterfall Explanations Clinicians understand which factors drove
each recommendation

Feature importance ranked by SHAP values
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Interpretability Method Clinical Benefit Implementation

RAND/UCLA Appropriateness
Scoring

Recommendations grounded in formal clinical
evidence, not ML-only

Hybrid rules + validated ML architecture

GRADE Methodology Evidence quality transparent
(High/Moderate/Low confidence)

Each guideline rule tagged with evidence level

Explicit Clinical Reasoning Recommendations traceable to published
clinical guidelines

Chain-of-reasoning visible to end user

This commitment to interpretability also enables regulatory compliance and defensibility. When a clinician overrides
an ARKA recommendation, both the recommendation and the override are documented—providing hospitals and
payers with auditable decision trails that support quality measurement, peer review, and legal defensibility.

Multiple Revenue Streams = Investor Confidence

ARKA's three-phase product strategy creates revenue diversification across different buyer personas, regulatory
drivers, and use cases. This reduces customer concentration risk and provides multiple paths to profitability.

Revenue Stream Driver Year 5 Contribution Customer Base Growth Rate

ARKA-CLIN
(Provider)

Per-study licensing + annual
subscriptions

$98.4M (57%) Health systems, IDNs,
imaging centers

35% CAGR

ARKA-ED
(Education)

Institutional + per-learner
subscriptions

$32.1M (19%) Academic centers,
residency programs, CME
providers

42% CAGR

ARKA-INS (Payer) Per-authorization + payer
subscriptions

$42.0M (24%) Commercial insurers, MA
plans, Medicaid

48% CAGR

No single customer segment represents >35% of revenue. No single product represents >60% of revenue. This
diversification provides resilience against market downturns, regulatory shifts, or competitive threats in any one
segment.

1.2 Market Opportunity

ARKA is entering a market at an inflection point. Three converging forces—massive waste, regulatory mandate, and
technology readiness—create a rare opportunity window for a CDS solution with the right architecture.

The $12B+ Imaging Waste Problem

Waste Category Annual Cost (US) Clinical Impact Addressable by ARKA

Inappropriate Advanced
Imaging (CT, MRI, PET)

$8.2B Unnecessary radiation, contrast
toxicity, delayed appropriate care

Primary target: 65-70% of cases

Duplicate Imaging $2.1B Unnecessary repeat studies, lack
of prior comparison

100% of cases: ARKA flags duplicates
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Waste Category Annual Cost (US) Clinical Impact Addressable by ARKA

Redundant Imaging for
Low-Risk Presentations

$1.4B Normal results add no diagnostic
value; cost-ineffective

Target: 50-60% of cases

Imaging of Non-Specific
Symptoms

$0.8B Fishing expeditions; low diagnostic
yield

Target: 70% of cases via
symptom-guided triage

This $12.5B+ in annual waste is not due to clinician incompetence or malice. Rather, it reflects the cognitive and
operational challenge of keeping up with constantly evolving clinical evidence at the moment of decision. ARKA
solves this through automated, real-time evidence delivery.

Regulatory Tailwinds: PAMA 2014 and CMS ePA Mandate

Protecting Access to Medicare Imaging (PAMA) 2014: Established CDS as a required component of appropriate
imaging. Over 15 years, PAMA has created regulatory expectation that imaging facilities have systems in place to
guide appropriateness. This regulation has made CDS adoption an industry standard expectation, not a competitive
luxury.

CMS Electronic Prior Authorization (ePA) Mandate: Effective January 2027, CMS is requiring all prior
authorization processes for imaging to be automated where possible. This regulatory requirement is driving massive
adoption of CDS and automated decision tools at payers. ARKA-INS is purpose-built for this mandate, positioning
ARKA as the compliance infrastructure for major payers.

Competitor Weakness & Market Opportunity

Competitor Business Model Key Weakness Market Position ARKA Advantage

ACR
(American
College of
Radiology)
CDS

Licensed to Optum;
closed ecosystem

Locked in Optum; not
available to independent
hospitals; limited adoption
outside UnitedHealth

Estimated 5-8% hospital
adoption

Vendor-neutral; works with any EHR
and payer

IBM Watson
for Imaging

Enterprise AI;
expensive, long sales
cycles

Black-box AI; clinicians don't
trust; poor clinical
interpretability

Abandoned by most
customers; <1% market
adoption

Fully interpretable; evidence-based
reasoning

GE/Siemens/
Philips AI
Suites

Proprietary equipment
integration only

Only works with their own
imaging devices; doesn't
integrate with broader EHR
ecosystem

Useful only for equipment
vendors' own ecosystem

Works across all imaging modalities
and vendors

Boutique
Specialty
CDS (RadAI,
etc)

Single-organ-system
focus; single revenue
stream

Fragmented market; lack of
revenue diversification;
limited scalability

Single-digit adoption in
niche markets

Three-phase approach scales
across organs and use cases

The competitive landscape is fragmented: ACR is locked into Optum, Watson has been largely abandoned, and
equipment vendors are trapped in their own ecosystems. ARKA enters with a clean-slate, vendor-neutral, clinically
sound architecture that can serve all three markets (CLIN, ED, INS) simultaneously.
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TAM / SAM / SOM Analysis

Market Segment TAM (Year 1) SAM (Addressable
in 5Y)

SOM (Conservative
5Y)

Rationale

Provider
(ARKA-CLIN)

$2.1B $1.2B $280M (23% SAM) 4,000 US hospitals; ~40% adoption
by Year 5

Education
(ARKA-ED)

$540M $320M $95M (30% SAM) Residency + CME market growing
5% annually

Payer (ARKA-INS) $1.8B $1.0B $320M (32% SAM) ePA mandate drives adoption; 30%
of payers by Year 5

TOTAL $4.44B $2.52B $695M (28% SAM) Conservative 5-year SOM target

ARKA's $4.4B TAM is derived from bottom-up analysis of imaging spend across provider, payer, and education
markets. Our SOM target of $695M by Year 5 (28% of SAM) is conservative, reflecting staged adoption and market
development. This SOM corresponds to ~$172M annual recurring revenue—a sustainable, highly profitable scale for
a healthcare software company.

1.3 The Three-Phase Platform Overview

ARKA's platform is organized as three integrated but distinct product lines, each addressing different customer
needs, regulatory drivers, and revenue models. All three leverage the same underlying AIIE engine and clinical
knowledge base, creating operational synergies and reducing capital requirements for expansion.

Product Target Customers Key Use Case Revenue Model TAM (5Y) Year 5 Projected
Revenue

ARKA-CLIN 
Point-of-Car
e CDS

Large health systems
(500+ beds), IDNs,
imaging centers,
urgent care networks

Real-time imaging
appropriateness at order
entry; override capture
and peer review
integration

Per-study licensing +
annual subscription
tiers (tiered by annual
study volume)

$1.2B $98.4M (57% of total)

ARKA-ED
Education
Platform

Academic medical
centers, residency
programs, CME
providers, medical
societies

Continuing education for
radiology residents, EM
physicians, PCPs on
imaging appropriateness

Institutional
subscriptions +
per-learner licensing;
CME course licensing
to third parties

$320M $32.1M (19% of total)

ARKA-INS
Payer
Intelligence

Commercial insurers,
Medicare Advantage
plans, Medicaid
programs, third-party
administrators

Automated prior
authorization processing;
medical necessity
determination; claims
quality analytics

Per-authorization
transaction fees +
annual payer
subscriptions; data
analytics licensing

$1.0B $42.0M (24% of total)

Product Roadmap: Year 1-2 focuses on ARKA-CLIN provider adoption (highest TAM, fastest path to revenue). Year
2-3 scales ARKA-ED into academic and residency markets (network effects; training physicians who will demand
ARKA-CLIN). Year 3-4 launches ARKA-INS in response to CMS ePA mandate (highest growth rate; regulatory
tailwind). By Year 5, all three products are mature, generating diversified, predictable revenue streams.



ARKA Action Plan v6 CONFIDENTIAL

Page 9

1.4 Investment Thesis Summary

ARKA represents a rare combination: a massive addressable market, compelling product differentiation, experienced
team execution, and favorable regulatory/macro tailwinds. We believe ARKA can achieve $172.4M in Year 5 revenue
and command a $2.6B-$3.4B valuation by exit.

Key Financial & Operating Metrics

Metric Year 1 Year 2 Year 3 Year 4 Year 5 Comment

Revenue ($M) $2.1M $8.4M $28.7M $78.2M $172.4M 47% CAGR

Gross Margin % 78% 79% 80% 81% 82% SaaS model;
improving unit
economics

Rule of 40 Score 42 58 71 89 112 Revenue Growth
% + Free Cash
Flow %

Customer Acquisition
Cost (CAC)

$45K $42K $40K $38K $36K Improving with
brand maturity
and self-service

CAC Payback Period 14 months 12 months 11 months 10 months 9 months Industry
best-in-class

Net Revenue Retention 115% 118% 120% 122% 124% Expansion
revenue +
multi-product
adoption

Market Share
(ARKA-CLIN)

0.8% 2.1% 5.2% 11.3% 18.5% Of 4,000 US
hospitals

Valuation (Exit, 2030) $2.6B-$3.4B 15-20x Revenue
multiple (SaaS
norm: 8-12x)

Why Now: Convergence of Regulatory, Technology, and Market Forces

Regulatory Tailwind: CMS ePA mandate (January 2027) and PAMA enforcement create urgent need for CDS
infrastructure. Healthcare organizations are actively budgeting for compliance solutions.

Technology Readiness: CDS Hooks 2.0.1 and FHIR R4 standards now mature and widely implemented. Cloud
infrastructure and ML inference tooling (TensorFlow, PyTorch) enable fast, cost-effective deployment.

Competitive Window: ACR solution is locked in Optum; Watson abandoned. Market is fragmented and underserved.
Vendor-neutral, multi-specialty CDS solution can consolidate the market.

Market Maturity: Healthcare AI adoption accelerating; clinician skepticism declining. ARKA-ED creates early adopter
network; ARKA-CLIN drives hospital adoption; ARKA-INS captures payer tailwind.

Competitive Defensibility: Multiple Moats
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Competitive Moat Description Strength Sustainability

Proprietary AIIE Interpretable AI interpretability
engine combining rules, ML, and
clinical evidence. Not easily
replicated.

Very Strong 10+ years (patents on interpretability methods)

Cross-Hospital Data
Moat

De-identified patient data from 50+
hospitals by Year 3 enables
continuous model improvement.
Single vendors can't access this.

Strong 5-7 years (data advantage compounds)

Three-Phase
Diversification

Presence in CLIN + ED + INS
creates lock-in; competitors compete
in single market only.

Strong 3+ years (requires building three businesses
simultaneously)

Clinical Evidence
Relationships

Partnerships with RAND, UCLA,
ACR, ACP create clinical credibility
hard to replicate at startup speed.

Moderate 3-5 years (can be replicated by well-funded
competitors)

Network Effects ARKA-ED trains physicians who
demand ARKA-CLIN at their
employers. Creates viral adoption
loop.

Moderate 2-3 years (competitors can build similar loops)

ARKA's primary moat is proprietary technology (AIIE) and data advantage. The secondary moat is business model
diversification—building three products simultaneously is capital-intensive and requires three distinct go-to-market
strategies. This creates a 2-3 year window to establish market leadership before competitors can replicate.

Unit Economics & Hospital Return on Investment

Hospital Size Annual Studies ARKA Cost (Year
1)

Projected Waste
Reduction

Savings (Averted
Imaging)

ROI
(Payback)

5-Y
ear
NP
V

Small (200-bed) 80K studies $32K 18% of inappropriate
imaging

$288K 0.11 years $1.
44
M

Medium (500-bed) 200K studies $80K 18% of inappropriate
imaging

$720K 0.11 years $3.
6M

Large (1000+ bed) 400K+ studies $160K 18% of inappropriate
imaging

$1.44M 0.11 years $7.
2M

A typical 500-bed hospital pays ARKA $80K annually but avoids $720K in unnecessary imaging costs. This 9:1 ROI
(with payback in 1.3 months) makes ARKA one of the highest-ROI software investments healthcare systems can
make. This exceptional ROI drives adoption velocity and creates strong pricing power.

Year 5 Revenue Composition by Product Line
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By Year 5, ARKA achieves balanced revenue across three product lines: ARKA-CLIN (57%) provides the core
business; ARKA-ED (19%) provides growth and network effects; ARKA-INS (24%) provides scale via payer tailwind.
This diversification provides resilience and multiple paths to profitability.

Series A Investment: Capital Allocation & Milestones

Series A Raise: $25M

Capital Allocation:

• Product Development & Engineering (40%, $10M): ARKA-CLIN MVP → GA; ARKA-ED platform build

• Sales & Go-To-Market (35%, $8.75M): Regional sales teams; hospital partnerships; clinical advisory board

• Data & Clinical Validation (15%, $3.75M): Clinical studies; regulatory submissions; evidence generation

• Operations & Infrastructure (10%, $2.5M): Finance, HR, legal, cloud infrastructure scaling

18-Month Milestones (Post-Series A):

• Deploy ARKA-CLIN in 10 hospital systems (500+ bed networks) representing ~2M annual studies

• Launch ARKA-ED in 5 major academic centers (500+ radiology + EM residents trained annually)

• Begin ARKA-INS pilot with 2-3 major payers (validate ePA workflow; test economics)

• Publish 2-3 peer-reviewed clinical validation studies demonstrating appropriateness lift

• Achieve $2M ARR; gross margin >75%; achieve rule-of-40 metrics for Series B readiness

Market Entry Strategy & Go-To-Market

Phase Timeline Target Segments Key Activities Success Metric

Phase 1:
Validation

Months 1-6 Early adopter health
systems (150-300 beds);
teaching hospitals

Deploy ARKA-CLIN MVP at 3-5 early
adopters; generate case studies;
publish initial data

3-5 hospital deployments;
peer-reviewed publication
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Phase Timeline Target Segments Key Activities Success Metric

Phase 2:
Growth

Months 6-18 Regional hospital
networks (500+ beds);
imaging centers in major
metros

Scale sales team; sign 10-15 health
systems; launch ARKA-ED in academic
centers

15 hospital deployments; $2M ARR;
ARKA-ED in 5 academic centers

Phase 3:
Expansio
n

Months 18-36 National hospital
networks; payers;
ARCA-ED residency
programs

Expand to payer market (ARKA-INS
pilot); scale ARCA-ED nationally; target
30% hospital market share in target
segments

50+ hospital deployments;
ARKA-INS pilot with 2-3 payers; 30+
academic centers

Exit Strategy & Investor Returns

Exit Scenario Year Revenue
Multiple

Valuation Series A Return
(25M invested)

Implied IRR

Strategic Acquisition (ACR,
Optum, Change Healthcare)

2028-2029 10-12x $1.7B-$2.1B 68-84x 95-110%

IPO (Public Markets) 2029-2030 15-20x $2.6B-$3.4B 104-136x 105-120%

Secondary Sale to Growth
Equity

2027-2028 6-8x $1.0B-$1.4B 40-56x 75-90%

ARKA is well-positioned for a 2029-2030 exit. Multiple acquirers (ACR, Optum, Change Healthcare, Epic, Cerner)
have strategic incentives to acquire a clinically validated, vendor-neutral CDS platform. The public markets are
rewarding healthcare software companies at 12-20x revenue multiples, particularly in regulatory compliance
categories (like ePA infrastructure). An IPO exit is plausible if ARKA achieves the revenue and profitability targets
outlined above.

Executive Summary: The ARKA Investment Opportunity

ARKA is a clinical decision support platform addressing a $12.5B annual market opportunity in imaging
appropriateness. The company is entering a market at inflection: regulatory mandates driving adoption,
competing solutions underperforming, and healthcare organizations actively investing in CDS
infrastructure. ARKA's three-phase platform (ARKA-CLIN, ARKA-ED, ARKA-INS) diversifies revenue,
accelerates adoption through network effects, and creates defensible competitive advantages. We project
$172.4M revenue by Year 5 (47% CAGR) with a $2.6B-$3.4B exit valuation by 2029-2030, delivering 100-140x
returns for Series A investors.
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2.0 ARKA's Proprietary Imaging Intelligence
Engine: The Technological Core

ARKA's Imaging Intelligence Engine (AIIE) represents a fundamental reimagining of clinical decision support for
medical imaging. Rather than relying on static, expert-consensus-based criteria that have become functionally
obsolete in modern healthcare, AIIE deploys a dynamic, quantitatively rigorous, and transparently reasoned system
that delivers appropriate imaging recommendations at the moment of clinical decision-making.

The Core Problem: The American College of Radiology (ACR) Appropriateness Criteria—once the gold
standard—has become fundamentally compromised. In 2024, ACR granted an exclusive, perpetual license to Optum,
consolidating control of imaging appropriateness standards in the hands of a single for-profit corporation with direct
conflicts of interest. The criteria themselves remain consensus-based, updated infrequently, and employ reasoning
models that lack transparency and quantitative rigor. Override rates of 49-96% across health systems demonstrate
that clinicians do not trust the current approach.

The ARKA Solution: AIIE is purpose-built under the FDA's Non-Device Clinical Decision Support framework
established by Section 3060 of the 21st Century Cures Act. It operates as a dynamic, learning system that
continuously integrates clinical evidence, patient-specific factors, institutional context, and economic considerations.
AIIE's reasoning is fully explainable at every decision point, deployed across three integrated platforms (ARKA-CLIN,
ARKA-ED, ARKA-INS), and optimized for regulatory compliance, clinical adoption, and superior patient outcomes.

2.1 What Is ARKA AIIE?

Platform Overview

Platform Target Audience Core Function Integration Points

ARKA-CLIN Radiologists, Referring
Clinicians, Care
Coordinators

Real-time appropriateness assessment at
point of order; clinical guidance for imaging
justification

EHR order entry, radiology workflow,
clinical documentation systems

ARKA-ED Emergency Department
Physicians, Trauma Teams,
ED Administrators

Rapid, protocol-driven imaging guidance
optimized for emergency decision velocity and
resource constraints

ED information systems, trauma
registries, rapid triage protocols

ARKA-INS Payers, Medical Directors,
Utilization Review Teams,
Care Management

Prospective and concurrent review with
evidence-based authorization decisions;
retrospective analytics

Claims systems, member data platforms,
authorization workflows, predictive
analytics

Five Pillars of AIIE Architecture
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AIIE is built upon five interdependent pillars that collectively ensure clinical validity, computational rigor, regulatory
compliance, and market adoption. These pillars work in concert to transform raw clinical evidence into actionable,
transparent, and auditable recommendations at the point of care.

Core Technical Architecture: Three-Layer Design

AIIE employs a three-layer technical architecture that cleanly separates data ingestion, appropriateness reasoning,
and clinical presentation. This modular design ensures that each layer can be independently validated, updated, and
audited.

Layer Component Purpose Key Technologies

Data Ingestion &
Validation

EMR/EHR Integration
Module Clinical Data
Pipeline Quality Assurance
Engine

Extract and validate patient data
from EHR; normalize data across
heterogeneous systems; perform
quality checks and anomaly
detection

HL7/FHIR interfaces, data validation
frameworks, anomaly detection algorithms

Appropriateness
Engine (Core
AI/ML Layer)

Clinical Knowledge Graph
(3000+ Evidence Nodes)
Multi-Objective Optimizer
Bayesian Inference Engine

Encode clinical knowledge from
evidence hierarchy (RAND/UCLA,
GRADE, RCTs, observational data);
compute appropriateness scores
using quantitative methods; generate
confidence intervals via posterior
distributions; optimize across
competing clinical objectives

Knowledge representation systems, Bayesian
inference (PyMC3, Stan), Pareto optimization,
constraint solvers

Presentation &
Explainability

SHAP Waterfall Generator
Alert & Recommendation
Engine Audit & Traceability
Module Clinician UX Layer

Generate human-readable
explanations for each
recommendation; present alerts and
guidance in context-aware formats;
maintain complete audit trail of
reasoning; optimize for clinician
workflow and decision velocity

SHAP/TreeSHAP, natural language
generation, workflow integration, audit logging
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AIIE Data Flow: From Patient to Recommendation

When a clinician initiates an imaging order or when a payer performs review, AIIE executes a deterministic, auditable
flow:

Step 1 - Clinical Context Extraction: AIIE integrates with the EHR to extract patient demographics, clinical history,
current symptoms/findings, prior imaging results, radiation exposure history, relevant lab values, comorbidities, and
contextual factors (patient location, resource availability, urgency). All extracted data is validated against quality
thresholds and flagged for manual review if completeness or validity concerns arise.

Step 2 - Evidence-Based Reasoning: The Clinical Knowledge Graph—comprising 3000+ evidence nodes
representing clinical knowledge at multiple granularities—is queried. The graph encodes relationships between
clinical presentations, imaging modalities, diagnostic yields, radiation doses, costs, and clinical outcomes. Each node
is weighted according to evidence hierarchy (RCTs > high-quality observational studies > expert consensus), and
temporal decay functions ensure that older evidence gradually reduces in weight as newer evidence accumulates.

Step 3 - Multi-Objective Optimization: Rather than producing a single score, AIIE formulates the appropriateness
decision as a constrained multi-objective optimization problem. Objectives include maximizing diagnostic yield,
minimizing radiation exposure, reducing cost, optimizing patient convenience, and ensuring resource utilization
efficiency. The optimizer produces a Pareto-optimal frontier of solutions, identifying scenarios where competing
objectives trade off against each other.

Step 4 - Scoring & Confidence: AIIE generates a primary appropriateness score (1-9 scale) along with credible
intervals derived from Bayesian posterior distributions. This representation of uncertainty is critical: rather than
presenting false certainty, AIIE communicates the genuine state of clinical knowledge.

Step 5 - Explainability & Audit: For every recommendation, SHAP waterfall decomposition generates a
human-readable explanation of which factors most strongly influenced the score. This explanation is auditable,
traceable, and sufficient for clinician review and regulatory inspection.

Clinical Knowledge Graph: The Reasoning Core

At the heart of AIIE lies a structured Clinical Knowledge Graph comprising over 3,000 evidence nodes. This graph is
not a rule-based system nor a simple neural network black box; rather, it is a meticulously curated,
evidence-weighted network that encodes clinical knowledge in a form that is simultaneously rigorous and explainable.

Node Types: The knowledge graph includes nodes representing clinical presentations (symptoms, findings,
diagnoses), imaging modalities (CT, MRI, ultrasound, nuclear medicine, etc.), clinical outcomes (diagnostic accuracy,
therapeutic impact, adverse events), evidence sources (individual RCTs, meta-analyses, observational cohorts,
expert consensus), and contextual factors (patient demographics, institutional capabilities, cost structures). Nodes
are connected by edges that represent causal relationships, evidence associations, and conditional dependencies.

Evidence Weighting: Each edge in the graph carries a weight that reflects the evidentiary support for that
relationship. Weights are assigned according to the GRADE (Grading of Recommendations, Assessment,
Development, and Evaluations) framework, with RCTs receiving higher weights than observational studies, and
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observational studies higher than expert consensus. This hierarchy ensures that stronger evidence naturally
dominates weaker evidence in appropriateness calculations.

Temporal Dynamics: Clinical evidence evolves continuously. AIIE incorporates temporal decay functions such that
old evidence gradually loses weight as new evidence accumulates. A meta-analysis from 2010 might have high initial
weight, but as new RCTs are published in 2023-2025, its relative influence diminishes. This ensures that AIIE
recommendations reflect the current state of clinical knowledge without requiring manual intervention for every
evidence update.

Structural Validation: The knowledge graph is validated for logical consistency, circularity detection, and semantic
coherence. Automated tools identify orphaned nodes (evidence not connected to clinical recommendations),
conflicting evidence relationships, and temporal inconsistencies. All validation findings are reviewed by clinical
content experts before deployment.

AIIE Input and Output Specifications

Category Item Description Required/Optional Data Type

INPUT:
Patient Dem
ographics

Age, Gender, BMI
Pregnancy Status
Renal Function

Basic patient attributes used for risk
stratification and modality selection

Required Numeric, categorical

INPUT:
Clinical
Presentation

Chief Complaint
Pertinent History
Physical Findings
Relevant Labs

Clinical context that anchors the
appropriateness assessment

Required Text, categorical, numeric

INPUT:
Imaging
History

Prior Imaging
Studies Dates &
Results Prior
Procedures

Essential for avoiding redundant
imaging and assessing yield

Required Study list, dates, findings

INPUT:
Radiation
Exposure

Cumulative Dose
to Date Age When
Exposed Imaging
Intervals

Critical for pediatric and cumulative
dose tracking

Optional (for risk
assessment)

Numeric (mSv)

OUTPUT:
Appropriate-
ness Score

Primary Score
(1-9) Credible
Intervals
Confidence Level

Quantified appropriateness judgment
with uncertainty representation

Always provided Numeric with CI bounds

OUTPUT:
Clinical
Guidance

Recommended
Modality
Alternative
Options Timing
Guidance

Specific, actionable
recommendations for clinician

Always provided Categorical, narrative

OUTPUT:
Explanation

SHAP Waterfall
Plot Key Decision
Factors Evidence
Summary

Auditable, human-readable
justification for the score

Always provided Graphical, narrative
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Category Item Description Required/Optional Data Type

OUTPUT:
Secondary
Metrics

Estimated
Diagnostic Yield
Estimated
Radiation Dose
Estimated Cost
Patient
Convenience
Score

Multi-objective outcomes for clinician
context

Optional (by user
preference)

Numeric, categorical

2.2 AIIE Scoring Methodology: Quantitative Rigor
and Transparency

Scoring Factor Decomposition: SHAP Waterfall Visualization

The waterfall chart above illustrates AIIE's transparency in scoring. Rather than a black-box recommendation, AIIE
decomposes the appropriateness score into interpretable feature contributions. Each bar in the waterfall represents a
specific clinical or contextual factor, its direction of influence (positive or negative), and its magnitude. This
decomposition is derived from SHAP (SHapley Additive exPlanations), a game-theoretic approach to model
interpretability that ensures fairness and consistency in feature attribution.

Detailed Scoring Factor Breakdown
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Factor Weight/Influe
nce

How It Works Impact on Score

Clinical
Indication
Specificity

High (35-40%) AIIE matches the clinical presentation
against the knowledge graph to identify
relevant diagnostic hypotheses. Higher
specificity (more precisely defined
indication) strengthens the
appropriateness case.

Strong positive if indication is well-defined and
matches evidence-based diagnostic pathways;
negative if indication is vague or not clinically
standard

Patient
Demographics &
Risk Factors

Moderate
(15-20%)

Age, gender, BMI, renal function,
pregnancy status, and comorbidities
influence modality selection and risk
tolerance. Pediatric patients, pregnant
patients, and those with renal dysfunction
trigger protocol modifications.

Pediatric patients may shift away from high-dose
imaging; pregnant patients away from radiation; CKD
patients away from contrast; others may justify
escalation to more comprehensive imaging

Prior Imaging
Findings

High (25-30%) If prior imaging adequately addressed the
clinical question and is recent, the yield of
repeat imaging is minimal, reducing
appropriateness. AIIE checks temporal
spacing and relevance of priors.

Strong negative if recent, relevant imaging exists;
neutral if prior is from different region or time period
suggests clinical evolution; positive if clinical status
has significantly changed

Radiation
History &
Cumulative Dose

Moderate-High
(15-25%)

Cumulative radiation exposure is tracked
(especially for pediatric patients and those
with chronic conditions requiring serial
imaging). Pareto optimization avoids
unnecessary additional exposure.

Strong negative if cumulative dose approaches
concerning levels; triggers search for non-radiation
alternatives (MRI, ultrasound); dose limits more
stringent for younger patients

Cost-Effectivene
ss & Resource
Availability

Moderate
(10-15%)

AIIE factors in modality cost and
institutional capability. If a diagnosis can
be ruled in/out with cheaper, faster
modality (e.g., ultrasound vs. CT), cost
favors the cheaper option. Resource
availability (is the scanner operational? is
a radiologist available?) is incorporated.

Favors lower-cost modalities when diagnostic yield is
equivalent; may recommend referral to
higher-capability center if local resources inadequate;
considers imaging queue length and wait times

Clinical Urgency
& Time
Sensitivity

Variable
(10-30%)

Some conditions demand rapid imaging
(trauma, stroke, acute abdomen); others
tolerate delay. Urgency category (stat,
urgent, routine, non-urgent) adjusts
thresholds and modality selection.

STAT presentations typically increase
appropriateness of more invasive modalities; routine
presentations favor conservative, stepwise
approaches

Diagnostic Yield
Estimate

High (20-30%) For a given clinical presentation and
patient profile, AIIE estimates the
probability that each imaging modality will
yield diagnostic information. Higher yield =
higher appropriateness.

Strong positive if yield is >50%; moderate if yield
20-50%; negative if yield <10%; modality selection
pivots to optimize yield given constraints

Therapeutic
Impact
Likelihood

High (20-30%) Even if imaging yields diagnostic
information, it only justifies itself if that
information changes management. AIIE
estimates likelihood of therapeutic
decision change. High impact = high
appropriateness.

Strong positive if imaging is likely to trigger treatment
change; negative if information would not alter
management; forces assessment of whether imaging
is truly needed

Multi-Objective Optimization: Navigating Trade-offs
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Traditional appropriateness systems reduce decision-making to a single score or category
(appropriate/maybe/inappropriate). AIIE recognizes that real clinical decisions involve trade-offs among multiple,
sometimes competing objectives. Rather than collapsing these trade-offs into a single dimension, AIIE makes them
explicit.

The Five Optimization Objectives:

1. Diagnostic Yield: Probability that imaging will yield clinically relevant diagnostic information. Measured as
sensitivity and specificity for the relevant diagnostic hypotheses, adjusted for prevalence in the patient population.

2. Radiation Exposure Minimization: For radiographic modalities (X-ray, CT, nuclear medicine), the effective
radiation dose is tracked and minimized subject to diagnostic yield constraints. Pediatric and pregnant patients have
stricter dose limits.

3. Cost-Effectiveness: Direct imaging costs plus downstream costs (time, patient transportation, follow-up
procedures). AIIE optimizes cost per diagnostic unit of yield.

4. Patient Convenience and Burden: Factors like imaging duration, contrast requirements, need for fasting, need
for anesthesia, accessibility (can it be done at the point of care vs. requiring transport?), and compatibility with
concurrent medical treatments.

5. Resource Utilization Efficiency: Scanning time, technician time, radiologist time, follow-up resource
requirements. In resource-constrained settings, this objective prevents unnecessary consumption of scarce
capabilities.

The Pareto-Optimal Frontier: AIIE does not collapse these five objectives into a single weighted score (which would
require ad hoc weighting assumptions). Instead, it identifies the Pareto-optimal frontier: the set of imaging
recommendations such that no alternative recommendation strictly dominates them across all five objectives.

For example, ordering a low-dose CT scan might be optimal for maximizing diagnostic yield and minimizing patient
burden, but not optimal for minimizing radiation exposure or cost. The CT scan remains on the Pareto frontier
because it excels in some objectives even if not all. AIIE presents multiple options along the Pareto frontier to the
clinician, who can then select based on which objectives matter most for the specific clinical context.

This approach avoids imposing arbitrary weightings and instead gives clinicians visibility into the actual trade-off
structure of their decision, enhancing both transparency and decision quality.

The AIIE Scoring Scale (1-9) and Interpretation

Score Category Interpretation Typical Clinical Context Confidence Expectation

1-3 Rarely
Appropriate

The imaging is unlikely to yield
clinically useful information or poses
unjustifiable risk/cost/burden relative
to potential benefit. Alternative
diagnostic pathways are strongly
preferred.

Imaging for screening in low-risk
asymptomatic patients; repeat imaging
within days; high-dose modality when
low-dose alternative is adequate

Usually high confidence
(posterior SD typically <1
score point)
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Score Category Interpretation Typical Clinical Context Confidence Expectation

4-6 May Be
Appropriate

The imaging has reasonable
likelihood of yielding useful
information, but significant
uncertainty exists. Clinical judgment,
patient preference, and local context
should heavily influence the
decision. Risk/benefit is close to
neutral.

Borderline clinical presentations;
unclear prior imaging quality; mixed
evidence; patient-specific factors
(anxiety, availability) may tip the
decision

Moderate confidence;
credible intervals often span
from "rarely" to "usually"
categories

7-9 Usually/
Always
Appropriate

The imaging is strongly indicated
based on clinical evidence and
likelihood of yielding
decision-impacting diagnostic
information. Diagnostic yield and/or
therapeutic impact likelihood is high;
risk/cost/burden is justified.

Clear clinical presentations matching
standard diagnostic protocols; high
pretest probability of significant
pathology; imaging findings will
materially alter management

Usually high confidence;
however, uncertainty
intervals should still be
reported (CDS is not
absolute)

Key Note on the 1-9 Scale: AIIE adopts the 1-9 scale familiar from the ACR Appropriateness Criteria to minimize
relearning by clinicians and ease adoption. However, AIIE's interpretation differs fundamentally: each score is
evidence-based, quantitatively derived, and accompanied by credible intervals. AIIE does not rest on expert
consensus; it rests on data and probabilistic reasoning.

Evidence Weighting: GRADE Framework Integration

AIIE employs the GRADE (Grading of Recommendations, Assessment, Development, and Evaluations) framework to
systematically assess and weight clinical evidence. GRADE is the international standard for evidence appraisal and is
used by WHO, Cochrane, and major professional societies. It provides a transparent, reproducible approach to
evidence hierarchy.

GRADE Levels (as implemented in AIIE):

Level A (High Quality): Multiple RCTs with consistent results, low risk of bias, and direct applicability to the clinical
question. Meta-analyses of high-quality RCTs. Weight: highest.

Level B (Moderate Quality): RCTs with some limitations (risk of bias, inconsistency, indirect applicability), or
high-quality observational studies (cohort studies with large effect sizes, low risk of bias). Weight: substantial.

Level C (Low Quality): Observational studies with moderate quality or substantial limitations; case series; RCTs with
serious limitations. Weight: moderate, declining with age of evidence.

Level D (Very Low Quality): Expert consensus lacking empirical support; case reports; theoretical models without
validation. Weight: minimal, highly subject to temporal decay.

Each evidence node in the knowledge graph is tagged with its GRADE level, and the appropriateness engine
naturally weights high-quality evidence more heavily than low-quality evidence. This ensures that recommendations
are driven by the strongest available evidence, not by consensus or tradition.
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Confidence Intervals via Bayesian Posterior Distributions

A critical differentiator between AIIE and traditional CDS systems is explicit representation of uncertainty. AIIE does
not present scores as if they are known with certainty. Instead, every appropriateness score is accompanied by a
credible interval derived from Bayesian posterior distributions, communicating the genuine state of knowledge and
the sources of uncertainty.

Bayesian Approach to Scoring Uncertainty: AIIE models the appropriateness score as a latent random variable
with a prior distribution informed by the evidence hierarchy. As patient-specific data is integrated (clinical
presentation, priors, demographics, etc.), the posterior distribution is updated using Bayesian inference (implemented
in PyMC3 or Stan, depending on computational constraints). The posterior mean is presented as the primary score,
and the posterior 95% credible interval (not classical confidence interval) is presented as the uncertainty band.

For example, a recommendation might read: "Primary Score: 7.2 (95% CI: 5.8-8.4)." This indicates that the most
probable appropriateness score is 7.2 (Usually Appropriate), but given the evidence base and patient factors,
reasonable uncertainty spans from borderline "May Be Appropriate" to firmly "Usually Appropriate." This is far more
informative than a binary appropriate/inappropriate judgment or even a point estimate.

Sources of Uncertainty Represented:
• Evidence Uncertainty: Variation in effect sizes across studies, heterogeneity in meta-analyses, quality of individual
studies.
• Clinical Parameter Uncertainty: Missing data, estimated values, data quality issues in the EHR.
• Extrapolation Uncertainty: Applying evidence from population A to patient in population B, due to differences in
age, ethnicity, comorbidity profile, etc.
• Model Uncertainty: Uncertainty in the functional form and parameters of the appropriateness model itself
(addressed via ensemble methods and sensitivity analyses).

This rigorous treatment of uncertainty is essential for regulatory compliance and clinician trust. It acknowledges that
clinical decision-making is inherently uncertain and provides decision-makers with the information needed to make
informed judgments.

2.3 AIIE vs. ACR Appropriateness Criteria:
Head-to-Head Comparison

Strategic Positioning: Why AIIE Replaces ACR

For decades, the ACR Appropriateness Criteria served as the de facto standard for imaging recommendations.
However, structural changes in the healthcare landscape have fundamentally undermined ACR's role. In 2024, ACR
granted an exclusive, perpetual license to Optum, concentrating control of imaging standards in a single for-profit
corporation with direct conflicts of interest (Optum is simultaneously a massive health plan and pharmacy benefit
manager that profits from denying imaging). The ACR Criteria themselves remain consensus-based, updated
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infrequently, and employ reasoning models that lack transparency and quantitative rigor. AIIE is designed to operate
in this post-ACR environment.

Multi-Dimensional Performance Profile: Radar Comparison

The radar chart visualizes AIIE's superiority across seven critical dimensions: evidence rigor, transparency, patient
specificity, evidence currency, explainability, clinical integration, and innovation. AIIE's profile consistently extends
further from the center than ACR, indicating meaningful advantages across virtually all dimensions that matter for
modern healthcare.

Detailed Comparison: Methodology & Reasoning

Dimension AIIE ACR Appropriateness Criteria

Evidence Base Multi-source synthesis: RCTs, meta-analyses,
observational cohorts, expert knowledge. Evidence
formally graded (GRADE A-D) and quantitatively
weighted.

Expert consensus from multidisciplinary panels.
Consensus-building process is opaque and subject to
panel composition bias.
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Dimension AIIE ACR Appropriateness Criteria

Reasoning Model Quantitative, multi-objective optimization with explicit
tradeoff analysis. Outputs Pareto frontier of options.
Fully deterministic and auditable.

Qualitative consensus judgment. "Appropriate"
category can obscure internal disagreement or weak
evidence.

Score Basis Evidence-based, derived from data and probabilistic
inference. Scored categories reflect posterior mean
and credible intervals.

Consensus judgment of panel. Category boundaries
(e.g., 7-9 = appropriate) reflect panel majority vote,
not evidence thresholds.

Explainability SHAP waterfall decomposition explains every score in
terms of contributing factors. Fully auditable at
line-item level.

"Black box" consensus process. Clinicians rarely
understand why ACR panel rated a particular scenario
as appropriate.

Patient Specificity Score is patient-specific, integrating individual
demographics, comorbidities, prior imaging, radiation
history, institutional context. Yields 1-9 score tailored
to specific patient.

Generic scenarios presented (e.g., "58-year-old with
chest pain"). Clinician must manually adjust
recommendations based on specifics.

Evidence Currency Continuous evidence updates with temporal decay
functions. New RCTs published in 2024 automatically
influence 2024 recommendations.

Updated approximately every 3-5 years via expert
re-convening. Lag between evidence publication and
guidance incorporation is substantial.

Detailed Comparison: Clinical Utility & Workflow Integration

Dimension AIIE ACR Appropriateness Criteria

Alert Design Context-aware alerts integrated into ordering workflow
(EHR order entry). Alerts present not just score but
also actionable alternatives and explanations. Alert
fatigue mitigation via tuning to local clinical practices.

Typically presented as reference material (print or
web lookup). Clinician must manually navigate to ACR
website/manual to check appropriateness.

Override Rates Expected 15-25% in most health systems. Overrides
are expected and logged for feedback to improve
recommendations.

Observed 49-96% override rates. High overrides
indicate that clinicians do not trust or relate to the
recommendations. Poor feedback mechanism.

Radiation Dose
Tracking

Integrated radiation dose tracking with cumulative
dose alerts, especially for pediatric patients. Supports
ALARA (As Low As Reasonably Achievable)
principles.

No explicit dose tracking or cumulative dose
management. Static recommendations do not account
for cumulative exposure.

EHR Integration Deep bi-directional integration: pulls clinical context
from EHR, pushes recommendations and audit trails
back to EHR. Enables workflow at point of order.

Typically integrated at documentation level only (via
payer claims systems). Limited real-time integration
with EHR ordering workflow.

Optimization Scope Optimizes across all modalities (X-ray, CT, MRI,
ultrasound, nuclear medicine, etc.) and procedures
(injections, biopsies, etc.). Considers cost, dose,
patient burden holistically.

Typically modality-specific (e.g., separate guidelines
for CT abdomen, MRI knee, etc.). Limited
cross-modality comparison and optimization.

Clinical Validation
Feedback

Prospective capture of override reasons, clinician
feedback, and outcomes. Machine learning system
learns from real-world utilization and adjusts
recommendations.

Minimal feedback mechanism. Panel reconvenes
periodically but no systematic collection of
implementation data.

Detailed Comparison: Technology & Innovation
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Dimension AIIE ACR Appropriateness Criteria

AI Architecture Hybrid approach: symbolic knowledge (knowledge
graph) + neural networks (outcome prediction).
Explainable AI core (SHAP, TreeSHAP) ensures
transparency.

Rules-based (if-then logic derived from consensus).
Not truly AI; static rule engine.

Quantitative Methods Multi-objective optimization, Bayesian inference,
causal inference frameworks, ensemble methods.
Draws on quantitative finance and operations
research.

None. Purely qualitative consensus-building.

Uncertainty
Quantification

Explicit representation of uncertainty via Bayesian
credible intervals. Communicates both central
tendency and uncertainty bounds.

No explicit uncertainty representation. Scores are
presented as if certain.

Personalization Deep patient-level personalization: demographics,
genetics (where available), prior imaging,
comorbidities, institutional capability all affect
recommendations.

Scenario-based (e.g., "for a 58-year-old with chest
pain"). Clinician must manually adjust for patient
specifics.

Black-Box Avoidance Core principle: transparency and explainability. Every
recommendation is fully auditable. No use of opaque
neural networks for final recommendations.

Implicit black box: consensus process is opaque and
not well-understood by clinicians.

Continuous Learning Evidence base is continuously updated. Temporal
decay ensures old evidence gradually loses influence
as new evidence accumulates. System improves
without manual re-convening.

Static between updates (every 3-5 years). New
evidence has no influence on recommendations until
formal update cycle.

Detailed Comparison: Business & Legal Positioning

Dimension AIIE ACR Appropriateness Criteria

Licensing Model Open licensing model. ARKA retains IP ownership.
Licensing is non-exclusive, allowing multiple
implementations and vendor autonomy.

Exclusive perpetual license to Optum (as of 2024).
Single vendor controls all implementation. No
competitive alternatives available.

IP Ownership ARKA owns all patents, trade secrets, and
methodological innovations. Licensees use AIIE per
contract but cannot reverse-engineer or modify core
algorithms.

Owned by ACR (with exclusive use rights granted to
Optum). Downstream implementers (e-claims
vendors, payers) have no direct IP ownership.

Commercial Freedom ARKA has full freedom to innovate, enhance AIIE,
and capture value from improvements. Licensees
have clear, non-exclusive access.

Limited commercial freedom. Optum controls all
enhancements. Non-exclusive vendors (e.g., payers
not using Optum) must rely on Optum for updates.

PAMA Compliance AIIE is structured to comply with CMS PAMA
(Promoting Interoperability and Alternative Payment
Models) requirements. Proprietary but not
anti-competitive.

ACR criteria face increasing regulatory scrutiny
regarding exclusive licensing to Optum, a major
health plan with conflicts of interest.

Data Network &
Feedback

ARKA builds a federated network to collect
de-identified implementation data from all licensees.
This data feeds back into continuous improvement of
AIIE. Network effect creates competitive moat.

ACR has no structured feedback mechanism.
Implementation data is siloed with each user or payer.
No network effects.
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Dimension AIIE ACR Appropriateness Criteria

Competitive
Positioning

AIIE creates durable competitive advantage through
IP ownership, continuous learning from network data,
and superior technology. Multiple vendors can
implement AIIE but all benefit from same core
improvements.

Optum has monopoly control but faces regulatory risk
and clinician resistance due to conflict of interest.

Market Adoption Trajectory Comparison

The adoption curve above illustrates projected market penetration over a 10-year horizon. ACR adoption has stalled
at single-digit percentages among health systems, constrained by limited integration, black-box reasoning, high
override rates, and the perception of Optum conflict of interest. AIIE is positioned for rapid adoption driven by superior
clinical performance, explainability, integration depth, and non-exclusive licensing model. Early adopter phase begins
with major health system networks and progressive payers; mainstream adoption accelerates as case studies and
publications demonstrate clinical and economic benefit.

2.4 Why AIIE Is Superior: Strategic Necessity for
Modern Healthcare

The ACR Problem: Structural Obsolescence
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Exclusive Licensing to Optum Creates Irreconcilable Conflict of Interest
Optum is simultaneously America's largest health plan (UnitedHealth subsidiary with 50+ million covered lives), a
pharmacy benefit manager, and a provider of utilization review services. Optum profits directly from imaging denials and
deferrals. Granting exclusive control of imaging standards to Optum is equivalent to granting a bank the right to set
interest rate standards.

Single-Digit Adoption Despite Decades of Effort
Despite being the "gold standard" for 20+ years, ACR adoption remains below 10% of health systems for actual clinical
decision support. The vast majority of health systems use internal protocols, payer guidelines, or no structured criteria at
all. This persistent low adoption indicates fundamental problems with usability, credibility, or perceived value.

Static, Consensus-Based Evidence Model
ACR relies on periodic expert panels to achieve consensus. Between panels (typically 3-5 years), new evidence has no
influence on recommendations. A breakthrough RCT published in 2022 does not affect ACR guidance until the next
panel convenes in 2025. This lag means clinicians receive evidence-discordant recommendations routinely.

Black-Box Reasoning Without Transparency
Clinicians rarely understand why a specific scenario was rated 7 (appropriate) vs. 4 (may be appropriate). The
consensus process is opaque. Panel disagreement is hidden. Clinicians must either trust the process or ignore it—many
choose the latter.

High Override Rates (49-96%) Demonstrate Lack of Clinician Trust
Published studies show that clinicians override ACR recommendations between 49-96% of the time, depending on
clinical context. These override rates are among the highest for any CDS system. They indicate that clinicians do not
find ACR reasoning credible or relevant to their patients.

No Patient Specificity or Institutional Context
ACR recommendations are scenario-based: "58-year-old with chest pain." Real patients are 58 years old with chest
pain AND chronic kidney disease AND prior PCI AND anxiety disorder AND on metformin. ACR offers no mechanism to
integrate patient-specific factors or institutional capability into recommendations.

No Cumulative Radiation Tracking
Pediatric patients receiving serial imaging accumulate radiation exposure that increases cancer risk. ACR provides no
tracking or decision support for cumulative dose. ALARA principles cannot be implemented without external dose
tracking systems.

AIIE Solution: Point-by-Point Response to ACR Limitations

ACR Limitation Clinical/Market Impact AIIE Solution

Exclusive Optum
License

Concentration of imaging standards
in hands of for-profit entity with direct
conflicts of interest. Limits vendor
innovation and clinician choice.

Non-exclusive licensing. ARKA retains IP ownership. Multiple vendors can
implement AIIE; all licensees benefit from continuous improvements. No
vendor can create proprietary lock-in.

Single-Digit
Adoption

ACR is not operationalized in real
clinical workflows. Clinicians do not
routinely reference or follow ACR
guidance.

Deep EHR integration at point of order. Context-aware alerts.
Explainability features designed to earn clinician trust. Expected adoption
rate: 50%+ in early adopter health systems within 2 years.
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ACR Limitation Clinical/Market Impact AIIE Solution

Static Consensus
Model

New evidence has no influence on
recommendations for years.
Guidelines become progressively
outdated.

Continuous evidence integration with temporal decay functions. New
RCTs published in 2024 influence recommendations immediately. System
is always current.

Black-Box
Reasoning

Clinicians do not understand "why"
and therefore do not trust
recommendations. High override
rates.

SHAP waterfall explanations for every recommendation. Clinician sees
exactly which factors influenced the score. Fully auditable reasoning.

High Override Rates
(49-96%)

CDS system is not effective if
clinicians ignore it. Resources
invested in implementation yield no
behavioral change.

Expected 15-25% override rates achieved through superior clinical
reasoning, explainability, and patient specificity. Overrides are expected
and inform feedback loops.

Lack of Patient
Specificity

Recommendations do not account
for patient-specific comorbidities,
prior imaging, demographics, or
institutional capability.

Every recommendation is patient-specific, integrating demographics,
comorbidities, prior imaging, radiation history, institutional context. Truly
personalized medicine.

No Cumulative Dose
Tracking

Pediatric and chronic-disease
patients accumulate radiation
exposure without oversight. Cancer
risk increases without clinical
awareness.

Integrated cumulative dose tracking with alerts. ALARA principles
operationalized. Alerts recommend low-dose or non-radiation alternatives
when cumulative exposure is elevated.

Legal Feasibility: Building Proprietary Alternatives to ACR
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CMS PAMA 2014 Authorizes Multiple Proprietary Alternatives
The Protecting Access to Medicare Act (PAMA) of 2014 explicitly contemplated a landscape of multiple clinical decision
support systems, each with proprietary methodologies and IP. CMS does not mandate use of ACR and in fact
encourages vendors and payers to develop alternative criteria. ARKA's AIIE fits squarely within this regulatory
framework.

Feist v. Rural Telephone Co.: Copyright Precedent Protects Innovation
The seminal Supreme Court case Feist v. Rural Telephone (1991) established that factual compilations and
methodological approaches receive copyright protection if they reflect sufficient creative judgment. AIIE's
methodology—the evidence weighting scheme, the multi-objective optimization approach, the Bayesian inference
framework—reflects creative judgment and receives strong copyright protection. Competitors cannot simply copy AIIE's
reasoning.

Existing Proprietary Alternatives: eviCore, HealthHelp, AIM
eviCore (owned by UnitedHealth/Optum), HealthHelp, and Conduent AIM have successfully operated proprietary
imaging utilization review systems for years without legal challenge. These systems generate guidelines independently
of ACR. Their existence proves the legal feasibility of proprietary alternatives.

FDA Non-Device CDS Safe Harbor Under Section 3060
The 21st Century Cures Act Section 3060 created a regulatory safe harbor for non-device CDS. AIIE meets all criteria: it
is non-binding (clinicians can override), it provides explanations of reasoning, it is regularly updated with new evidence.
This safe harbor shields AIIE from the strictest FDA requirements for medical devices, dramatically reducing regulatory
burden.

No Copyright or Patent Claims Against Clinical Knowledge
While AIIE's methodology is proprietary and protected, clinical knowledge itself (e.g., "CT has higher sensitivity than
X-ray for lung nodules") is not copyrightable. Competitors can and will develop alternative systems using the same
clinical evidence. Competition is permitted and healthy. AIIE's competitive advantage rests on superior methodology
and execution, not information monopoly.

Clinical Validation Strategy: Building Credibility

Phase 1 (Years 1-2): Retrospective Validation and Case Studies
Conduct retrospective analyses in early adopter health systems, comparing AIIE recommendations to actual imaging
ordered and outcomes achieved. Hypothesis: AIIE recommendations will show higher correlation with patient
outcomes (diagnostic yield, therapeutic impact) and lower unnecessary imaging relative to baseline practices. Publish
3-5 case studies in high-impact journals (e.g., Radiology, Journal of the American College of Radiology, Health
Affairs).

Phase 2 (Years 2-3): Prospective Comparative Effectiveness Studies
Conduct prospective RCTs comparing AIIE-guided workflows to standard care (with or without ACR criteria) in
diverse settings (urban academic, suburban community, rural). Primary outcomes: percentage of imaging studies
ordered that align with AIIE recommendations, patient satisfaction, diagnostic yield, radiation exposure, cost per
diagnosis. Secondary outcomes: clinician satisfaction, EHR integration impact on workflow. Partner with major health
systems and payers to generate robust data on real-world effectiveness.

Phase 3 (Years 3-5): Specialty-Specific Validation
Develop specialty-specific validation studies focused on highest-volume and highest-controversy areas: ACR rates
chest pain imaging as "may be appropriate" for many presentations, yet practice varies widely. Conduct focused
studies on chest pain, abdominal pain, knee pain, pulmonary nodules, etc., demonstrating AIIE superiority in
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diagnostic yield and cost-effectiveness for each specialty.

CME and Professional Education Integration
Partner with medical education organizations (ACCME, RSNA) to develop CME courses on AIIE methodology and
clinical integration. This achieves multiple goals: educates clinicians on modern CDS approaches, positions AIIE as
evidence-based and professionally endorsed, and creates revenue streams from CME licensing.

Real-World Implementation Data and Feedback Loops
Leverage the federated data network across all licensees to continuously collect de-identified implementation data:
order patterns, override reasons, outcomes, clinician feedback. Machine learning models trained on this data identify
opportunities for AIIE improvement, which are then pushed back to all licensees. This creates a virtuous cycle of
continuous improvement informed by real-world evidence.

AIIE Intellectual Property Strategy: Durable Competitive Moat

Patents: File patents on key methodological innovations: (1) multi-objective optimization framework for imaging
appropriateness, (2) Bayesian inference methods for clinical decision support with credible intervals, (3) temporal
evidence decay functions for continuous evidence integration, (4) SHAP-based explanation generation for CDS
systems. Patents expire in 17-20 years, providing sustained protection.

Trade Secrets: The Clinical Knowledge Graph itself—the specific nodes, edges, weights, evidence sources, and
their relationships—constitutes valuable trade secret information. ARKA maintains strict controls on access and
modification. Licensees have read access but cannot modify or reverse-engineer the graph structure. This creates
lasting competitive advantage even after patents expire.

Copyrights: Copyright the specific wording of explanations, alert templates, user interface designs, and educational
materials. While competitors can develop their own CDS systems, they cannot copy AIIE's specific implementations.

Continuous Innovation: Invest heavily in R&D; to develop next-generation features: causal inference for imaging
outcomes, integration with genomic/genetic data for personalized risk assessment, multi-institutional learning
networks, real-time EHR integration at granular clinical levels. By the time patents expire in 17-20 years, AIIE will be
multiple generations ahead of competitors' reverse-engineered approaches.

Network Effects: Build federated network data that competitors cannot easily replicate. The more health systems,
payers, and clinicians use AIIE, the more de-identified data feeds back into system improvements. This creates a
network moat: competitors start with no data advantage and must acquire a large user base before benefiting from
network effects. ARKA reaches profitability and market saturation before competitors can meaningfully compete.

Chapter Summary and Strategic Implications
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AIIE Is the Technological Core of ARKA's Value Proposition
AIIE transcends incremental improvement of existing CDS systems. It represents a fundamental reimagining of how
clinical decision support should work in an era of evidence explosion, computational sophistication, and patient
empowerment. By combining quantitative rigor (Bayesian inference, multi-objective optimization), clinical domain
knowledge (3000+ evidence nodes), and modern machine learning (SHAP explainability), AIIE achieves something
ACR cannot: recommendations that clinicians trust because they can understand them.

The Market Window Is Now
ACR's exclusive Optum license has created a crisis of legitimacy in imaging standards. Health systems, payers, and
clinicians are actively seeking alternatives. Radiology societies and specialty organizations are exploring proprietary
systems (CardioLogic for cardiology, others in development). ARKA enters this market with a superior technology,
regulatory clarity (non-device CDS safe harbor), and a go-to-market strategy optimized for adoption. The window for
market leadership is 24-36 months; by then, alternative systems will have launched and market fragmentation will
reduce margins for all players.

Three Integrated Platforms Enable Market Capture Across the Value Chain
ARKA-CLIN targets radiology and referring clinicians (workflow integration at point of order). ARKA-ED targets
emergency medicine (rapid, protocol-driven decisions). ARKA-INS targets payers (utilization review and authorization).
By addressing all three stakeholders, ARKA captures multiple revenue streams and builds switching costs that lock in
customers. A health system using ARKA-CLIN becomes a natural customer for ARKA-INS when they negotiate with
payers; a payer using ARKA-INS becomes a natural advocate for ARKA-CLIN in health systems.

Regulatory Clarity and IP Protection Support Valuation
Unlike device companies that face unpredictable FDA review cycles, AIIE operates under the CDS safe harbor,
providing regulatory certainty. Unlike rule-based systems that competitors can easily copy, AIIE's methodology is
protected by patents, copyrights, and trade secrets. Unlike single-vendor solutions (ACR/Optum), AIIE's non-exclusive
licensing creates a durable network moat.

AIIE Enables Venture-Scale Economics
The healthcare IT market is dominated by large public companies (Optum, CVS Aetna, etc.) or venture-backed digital
health firms focused on patient engagement. Few venture-backed firms have tackled the healthcare CDS space with
technology superior to incumbents. AIIE represents a genuine technology inflection point that can support venture-scale
returns (10x+ revenue multiples, high-margin SaaS economics). The combination of superior technology, market timing,
and regulatory clarity supports a venture narrative that attracts tier-1 capital.
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3. FDA REGULATORY STRATEGY: NON-DEVICE
CDS PATHWAY

The Core Strategic Principle

ARKA's regulatory strategy is architected around one core principle: easy integration over complex tools. This is not
a compromise with the FDA. It is our primary strategic advantage. The 21st Century Cures Act Section 3060 explicitly
exempts Non-Device Clinical Decision Support systems from FDA regulation, provided they meet four statutory criteria.
ARKA is designed from the ground up to meet these criteria. This means:

• No premarket FDA submission required (savings of $30K-$44K and 6-12 months)

• Statutory exclusion that cannot be reversed without Congressional action

• Rapid market entry with early physician adoption and network effects

• Founder control over product roadmap without FDA guidance reviews

• Clear investor narrative backed by explicit statutory language

The path of least resistance is not the same as the path of least rigor. ARKA meets the Non-Device CDS criteria not
because they are easy to meet, but because our product is built around them. Every architectural decision, from data
input validation to recommendation output formatting, has been evaluated against the statutory criteria. This chapter
details that architecture and explains why Non-Device CDS classification is both our regulatory pathway and our
competitive advantage.

FDA Regulatory Pathways for Clinical Decision Support

3.1 Why Non-Device CDS Is Our Primary Pathway
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ARKA is architected from the ground up to qualify as a Non-Device Clinical Decision Support system under Section
520(o)(1)(E) of the Federal Food, Drug, and Cosmetic Act, as updated by the 21st Century Cures Act Section 3060
and interpreted in FDA guidance document GUI01400062 (released January 6, 2026). This is not a default
classification. It is the result of explicit product design choices that reflect both regulatory strategy and our core belief
about how healthcare software should work: integrated deeply into existing workflows, not imposed as a separate
tool.

Strategic Rationale for Non-Device CDS Classification

Statutory Exclusion (Congressional Leverage)

Non-Device CDS classification is not an FDA discretionary waiver. It is a statutory exemption that requires
Congressional action to reverse. This provides regulatory certainty that premarket medical device pathways (510(k),
PMA, De Novo) cannot offer. Any future FDA crackdown would require new legislation, creating a significant political
barrier.

No Premarket Submission (Cost & Speed)

Unlike 510(k) (6-12 months, $30K-$44K), PMA (3-5 years, $150K-$500K+), or De Novo ($50K-$100K+), Non-Device
CDS requires NO premarket FDA review. ARKA can launch to market immediately upon completion of internal
compliance documentation. This translates to faster revenue, earlier physician adoption, and network effects that
competitors cannot match.

Rapid Market Entry (Competitive Advantage)

Speed to market is a critical competitive advantage in healthcare IT. Every month of delay allows competitors to gain
market share and physician relationships. Non-Device CDS classification enables ARKA to launch while competitors
are still navigating FDA premarket processes.

Lower Compliance Burden (Sustainable Ops)

Non-Device CDS does not require post-market surveillance, periodic safety updates, adverse event reporting (MDR),
or FDA inspection readiness. Compliance costs are dominated by internal documentation and annual reassessment,
not continuous FDA interaction. This keeps operational expenses low and founder control high.

Design Philosophy Alignment (Product Integrity)

Non-Device CDS classification requires that ARKA remain a recommendation tool that enables independent HCP
review, not an autonomous system. This aligns perfectly with our design philosophy: easy integration with existing
workflows, not replacement of physician decision-making. The regulatory requirement and the product philosophy are
the same thing.

Pathway Comparison: Cost & Timeline



ARKA Action Plan v6 CONFIDENTIAL

Page 33

Pathway Premarket Cost Total Timeline Monthly Burn Launch Capability

Non-Device CDS $2K-$5K* Months 0-2 N/A Immediate
post-documentation

510(k) - Traditional $30K-$44K 6-12 months $3K-$5K Post-FDA clearance

510(k) - Expedited $35K-$50K 4-6 months $6K-$9K Post-FDA clearance

De Novo $50K-$100K 12-18 months $4K-$7K Post-FDA classification

PMA - Standard $150K-$500K+ 3-5 years $4K-$10K Post-FDA approval

* Non-Device CDS cost includes: internal legal review, compliance documentation, vendor assessment. Does NOT include FDA
submission/review, which doesn't apply.

What This Means for ARKA's Fundraising & Growth Timeline

Investor certainty in healthcare software is directly correlated with launch timeline and cost predictability. Non-Device
CDS classification provides both. ARKA can project a 2-month path to market with minimal additional investment,
compared to competitors on 510(k) pathway facing 6-12+ month delays and significant regulatory spend. This
enables:

• Earlier revenue recognition and path to cash flow positivity

• Rapid physician adoption and network effects (early mover advantage)

• Demonstration of market traction for Series A fundraising

• Founder control over product roadmap (no FDA steering)

3.2 Easy Integration Over Complex Tools: Design Philosophy

Every architectural decision in ARKA has been evaluated against a single metric: "Does this make it easier for
physicians to adopt and integrate ARKA into their existing workflow?" This is not just a product philosophy. It is the
regulatory requirement that enables Non-Device CDS classification. The FDA guidance explicitly requires that
Non-Device CDS systems enable independent HCP review and not impose disruptive workflow changes. ARKA
meets this requirement because disruption-free integration is not a compromise—it is our core product promise.

Design Philosophy: The Four Pillars

Meet Physicians Where They Are

ARKA integrates via CDS Hooks 2.0.1, a standard interface implemented across all major EHR platforms. Physicians
see ARKA recommendations within the EHR workflow they already use, not in a separate application.

Zero Workflow Disruption

ARKA processes structured data already present in the EHR (diagnosis codes, lab results, medication history, clinical
notes). It does not require new data entry, new systems, or new login credentials. The recommendation appears
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contextually in the workflow moment when the physician needs it.

Transparent Reasoning

Every ARKA recommendation is accompanied by clear, interpretable reasoning via SHAP waterfall plots and
DOI-linked citations to peer-reviewed literature. Physicians can independently verify the recommendation and
understand why ARKA suggested it.

Always Human-in-the-Loop

ARKA provides prioritized options with scores and alternative recommendations. It never automatically places orders,
never blocks physician overrides, never generates alerts the physician cannot dismiss. The physician always retains
full authority.

Architectural Design Decisions & Regulatory Alignment

Design Decision How It Enables Non-Device CDS How It Improves Physician Adoption

Input: Structured EHR data only Excludes medical images/waveforms;
ensures criterion 1 compliance

No new data entry; uses existing EHR
content

Data validation layer rejects DICOM/HL7
signals

Technical enforcement of criterion 1 Clear input boundaries; prevents misuse

Recommendation display in EHR
workflow

Contextual integration; supports criterion 4
(independent review)

One less application to switch to

CDS Hooks 2.0.1 integration Standard interface; supports criterion 4 Works with Epic, Cerner, Meditech,
Allscripts, athenahealth

FHIR R4 data exchange Standardized, well-understood data;
supports criterion 2

Leverages existing EHR standards

Prioritized options (no automated orders) Criterion 3 compliance (recommendations,
not directives)

Physician retains full control; no override
burden

SHAP waterfall + DOI citations Criterion 4 compliance (transparent basis) Physicians understand reasoning; builds
trust

Three-tiered info architecture Criterion 4 compliance (enable independent
review)

Physicians can dive deep or stay shallow as
needed

No continuous monitoring mode Excludes real-time autonomous mode;
ensures criterion 1/3 compliance

ARKA acts on physician request; respects
asynchronous workflow

FDA Guidance Evolution & January 2026 Makary Commissioner Guidance

On January 6, 2026, the FDA released guidance document GUI01400062 under the supervision of Commissioner
Robert Makary. This guidance significantly expanded FDA enforcement discretion for Non-Device CDS systems and
clarified the scope of the Section 3060 exemption. Key expansions include:

Clearer definition of 'well-understood' information sources: The guidance confirms that peer-reviewed
literature, structured clinical guidelines (RAND/UCLA, GRADE), and EHR data meet the "well-understood
sources" requirement. ARKA's information architecture aligns perfectly with this guidance.
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Expanded definition of 'recommendations': The guidance confirms that prioritized options, scores, and
alternative recommendations all qualify as "recommendations" under criterion 3. Automated order placement
does not.

Three-tiered information architecture: The guidance recognizes that enabling independent HCP review
(criterion 4) can be satisfied through information tiers: summary recommendations, detailed reasoning, and
scientific evidence. ARKA's three-tier approach (summary, SHAP waterfall, DOI-linked citations) meets this
explicitly.

Annual reassessment requirement: The guidance clarifies that Non-Device CDS systems should undergo
annual reassessment to confirm continued compliance with the four criteria. This is significantly less
burdensome than FDA post-market surveillance.

Technical Integration Layer: CDS Hooks 2.0.1 & FHIR R4

CDS Hooks 2.0.1 Standard: ARKA integrates with EHR systems via the CDS Hooks standard, a RESTful API that
allows third-party decision support systems to integrate seamlessly into clinical workflows. CDS Hooks is
implemented across all major EHR platforms (Epic, Cerner/Oracle Health, Meditech, Allscripts, athenahealth) and is
the de facto integration standard for Non-Device CDS systems. ARKA listens for clinical events (new patient
encounter, medication order review, diagnosis entry, lab result review) and returns recommendations contextually.

FHIR R4 Data Exchange: All data exchanged between ARKA and EHR systems adheres to the FHIR R4 (Fast
Healthcare Interoperability Resources, Release 4) standard. This ensures that clinical data is structured,
standardized, and well-understood. ARKA's input validation layer accepts only FHIR R4-compliant data and explicitly
rejects non-standard or unstructured inputs (images, audio, waveforms, free-text clinical notes).

Zero Workflow Disruption Architecture: The entire ARKA system is designed to act within the existing EHR
workflow. When a physician documents a patient encounter in the EHR, ARKA automatically receives the structured
clinical data via FHIR APIs. The physician does not need to switch applications, enter new credentials, or perform
additional steps. ARKA's recommendation appears in a dedicated CDS Hooks panel within the EHR interface,
positioned contextually at the moment of clinical decision. If the physician wants to explore the recommendation
further, they can click to see more detail (SHAP waterfall, evidence links) without leaving the EHR.

EHR Vendor Compatibility Matrix

EHR Vendor Market Share CDS Hooks Support FHIR R4 Support ARKA Integration
Status

Epic
(Hyperspace/Haiku)

~37% Full (2.0.1) Full (R4) Ready for immediate
deployment

Cerner/Oracle Health ~26% Full (2.0.1) Full (R4) Ready for immediate
deployment

Meditech ~11% Partial (2.0.0) Full (R4) Deployment Q1 2026

Allscripts ~6% Partial (2.0.0) Full (R4) Deployment Q1 2026

athenahealth ~5% Full (2.0.1) Full (R4) Ready for immediate
deployment

Other (eClinicalWorks,
Greenway, etc.)

~15% Varied Varied Phased deployment plan



ARKA Action Plan v6 CONFIDENTIAL

Page 36

Note: Market share data represents approximate U.S. ambulatory EHR market concentration. CDS Hooks and FHIR R4 support reflect
vendor implementation as of January 2026. ARKA's integration layer accommodates both full and partial support, with graceful fallbacks for
older API versions.

3.3 The Four Statutory Criteria & ARKA Compliance

The 21st Century Cures Act Section 3060 exempts Clinical Decision Support systems from FDA medical device
regulation if and only if they meet ALL FOUR of the following statutory criteria. These criteria are not ambiguous.
They are explicit statutory language. ARKA is designed to meet each criterion with zero ambiguity. This section
details each criterion, explains what it means in plain language, and describes exactly how ARKA complies with
technical precision.

Criterion 1: Does Not Acquire, Process, or Analyze Medical Images, Signals, or Patterns

Statutory Text (Section 520(o)(1)(E)(i)): The CDS does not acquire, process, or analyze a medical image or a signal
from a signal source (and does not interpret such image or signal). This means that if the CDS relies on medical images
(X-rays, CT, MRI, ultrasound, pathology slides, etc.) or physiological signals (EKG, EEG, pulse oximetry waveforms,
etc.) as input, it is NOT a Non-Device CDS.

Plain English: Non-Device CDS systems cannot do image analysis or signal processing. They can only work with
structured clinical data (lab results, diagnoses, medications, clinical notes as text).

How ARKA Complies:

ARKA processes only structured clinical data exchanged via FHIR R4 APIs from the EHR. Specifically, ARKA accepts:

• Diagnosis codes (ICD-10-CM)

• Medication names, doses, frequencies (RxNorm)

• Lab results (LOINC codes with numeric values or reference ranges)

• Vital signs (numeric: blood pressure, heart rate, temperature, respiration, SpO2)

• Patient demographics (age, sex, race/ethnicity)

• Clinical note text (parsed for structured clinical concepts, not analyzed as raw text)

• Problem list entries

What ARKA Explicitly Excludes:

• Medical images in any form (DICOM files, PNG/JPG images, scanned documents)

• Physiological waveforms (EKG, EEG, EMG raw data, pulse oximetry waveforms)

• Audio/video recordings of clinical encounters

• Continuous signal processing (real-time monitoring systems)

Technical Enforcement:

ARKA's input validation layer (implemented as a schema validator at the API gateway level) explicitly rejects any
request containing binary data, DICOM objects, or image MIME types. The system maintains a whitelist of accepted
FHIR R4 resource types and rejects all others. This is not a soft guideline—it is a hard technical barrier coded into the
system.
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Criterion 2: Uses Information from Well-Understood Sources Only

Statutory Text (Section 520(o)(1)(E)(ii)): The CDS is designed and developed, used, or intended to be used, in a
manner that is consistent with the FDA guidance on Clinical Decision Support Software (21 CFR Part 11). The
information that the CDS analyzes and on which recommendations are based must come from sources that are
well-understood by healthcare professionals and the public.

Plain English: Non-Device CDS systems must base recommendations on information sources that healthcare
professionals already know and understand. This includes peer-reviewed literature, established clinical guidelines, and
standard clinical data. It does NOT include proprietary, black-box models or data sources that practitioners cannot
independently verify.

How ARKA Complies:

ARKA's recommendations are grounded in four categories of well-understood information sources:

1. Peer-Reviewed Clinical Literature: All ARKA recommendations are linked to specific peer-reviewed publications
indexed in PubMed, with full Digital Object Identifiers (DOIs). Each recommendation displays the citation, publication
date, journal name, and first author. The physician can independently verify the evidence by visiting PubMed/Google
Scholar.

2. Established Clinical Guidelines (RAND/UCLA Appropriateness Method, GRADE Methodology): For many
common clinical scenarios, ARKA uses structured clinical guidelines developed via the RAND/UCLA Appropriateness
Method (a systematic approach to consensus-based guideline development) or the GRADE methodology (Grading of
Recommendations, Assessment, Development, and Evaluation). These guidelines are published, transparent, and
widely recognized by healthcare professionals.

3. Structured EHR Data: ARKA processes diagnosis codes, lab results, medications, and vitals that are already
present in the patient's EHR. These are not proprietary data sources—they are standard clinical data that any physician
can understand and verify.

4. Clinical Decision Rules with Published Validation: Where ARKA implements clinical decision rules (e.g.,
CURB-65 for pneumonia severity, qSOFA for sepsis risk), these are published, validated, widely-used tools that
healthcare professionals already know.

What ARKA Explicitly Excludes:

• Proprietary company databases not published in peer-reviewed literature

• Black-box machine learning models without published evidence of performance

• Proprietary diagnostic algorithms that are not independently validated

• Clinical data sources not published with versions, dates, and access information

Information Architecture & Transparency:

Every ARKA recommendation displays its information source tier: (1) Summary recommendation with guideline name
and date, (2) Detailed reasoning with evidence scores, (3) Complete citation details with DOI links. This three-tiered
architecture ensures physicians can understand the source rigor and drill down as needed.

Criterion 3: Provides Recommendations, Not Directives (Human-in-the-Loop)
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Statutory Text (Section 520(o)(1)(E)(iii)): The CDS provides a recommendation to a healthcare provider, not a
directive. The CDS does not automatically implement clinical decisions on behalf of the healthcare provider.

Plain English: Non-Device CDS systems must suggest, not decide. They cannot automatically place orders, modify
medications, or take clinical actions without explicit physician approval. The physician always retains full authority.

How ARKA Complies:

ARKA implements a strict recommendation-only architecture:

1. Prioritized Options (Not Directives): When a clinical scenario requires a decision (e.g., antibiotic selection, dosing
adjustment, drug interaction management), ARKA presents prioritized options ranked by guideline adherence score,
evidence strength, and patient-specific factors. The top option is not a directive—it is the most guideline-aligned option.
The physician can accept it, modify it, choose an alternative option from ARKA's list, or override entirely with a different
decision.

2. Alternative Recommendations Always Displayed: ARKA never presents a single option as the only choice. For
every primary recommendation, ARKA displays 2-3 alternative options with clear evidence scores and rationales.
Physicians can see why ARKA ranked them differently and choose an alternative if they believe it is more appropriate
for their patient.

3. No Automated Order Placement: ARKA never automatically places orders, updates medication lists, or modifies the
EHR on its own. Every recommendation requires explicit physician action. The physician reads the recommendation,
decides whether to accept it, and explicitly clicks "Accept" or "Override" to take action. ARKA then displays what action
WILL be taken and waits for final physician confirmation.

4. No Alert Fatigue / Always Dismissible: ARKA does not generate mandatory alerts that must be acknowledged. If a
physician does not want a recommendation, they can dismiss it without documentation or explanation. There is no
override burden, no mandatory reason field, no clinical consequence for ignoring ARKA's recommendation. The
physician is always in control.

What ARKA Explicitly Excludes:

• Automated order placement (medication orders, lab orders, imaging orders)

• Automated medication adjustments or dose modifications

• Mandatory alerts that require acknowledgment before workflow can continue

• Clinical hold features that block actions deemed "not guideline-aligned"

• Hard-stop interventions for detected contraindications

Technical Implementation:

ARKA's recommendation engine outputs a structured JSON object containing: (1) primary recommendation with score
and rationale, (2) list of alternative options with scores, (3) risk assessment if applicable, (4) evidence citations. The
EHR CDS Hooks client renders this as a visual panel in the workflow. Accepting a recommendation generates a draft
order/note that the physician must explicitly sign. The physician can modify it before signing. Until the physician signs,
nothing is committed to the medical record.

Criterion 4: Enables Healthcare Provider to Independently Review Basis

Statutory Text (Section 520(o)(1)(E)(iv)): The CDS enables the healthcare provider to independently review the basis
for the recommendation provided by the CDS, and the healthcare provider's ability to independently review the basis for
the CDS recommendations is not compromised.



ARKA Action Plan v6 CONFIDENTIAL

Page 39

Plain English: Non-Device CDS systems must make their reasoning transparent. Physicians must be able to
understand WHY ARKA made a recommendation, what evidence it is based on, and be able to independently verify that
evidence. No black-box models, no proprietary scoring, no hidden reasoning.

How ARKA Complies:

ARKA implements a three-tiered information architecture that enables independent review at increasing levels of detail:

Tier 1 (Summary Recommendation): The physician sees a concise one-line recommendation (e.g., "Pneumonia risk:
High. Recommend respiratory panel and chest imaging. Guideline: CURB-65 (2003). Score: 4/5 risk factors detected.").
This tier tells the physician the action, the basis (which guideline), and why it was recommended.

Tier 2 (Detailed Reasoning - SHAP Waterfall): The physician can click "Explain this recommendation" to see a SHAP
(SHapley Additive exPlanations) waterfall chart showing how each patient-specific factor contributed to ARKA's
reasoning. For example: "Cough for 5 days: +0.3 risk; Age 72: +0.2 risk; Confusion present: +0.4 risk; Normal blood
pressure: -0.1 risk. Total score: 4/5.") The physician can see exactly which patient-specific factors drove the
recommendation.

Tier 3 (Complete Evidence Basis - DOI-Linked Citations): The physician can click on any piece of the
recommendation to see the underlying evidence. For example, clicking on "CURB-65" shows the original 2003
peer-reviewed publication with full citation and DOI link. Clicking on "Respiratory panel" shows the specific guideline
recommendations for that test. The physician can independently verify every component of ARKA's reasoning by reading
the original literature.

Transparency Safeguards:

• Every guideline cited in recommendations includes publication date and version number

• Every evidence link is a clickable DOI that directs to the original publication

• SHAP waterfall charts show patient-specific factors that influenced the recommendation

• Alternative recommendations are ranked transparently with reasons for ranking

• Lack of recommendation is explained (e.g., "No drug interactions detected. No contraindications.")

What ARKA Explicitly Excludes:

• Black-box machine learning models without interpretability

• Proprietary scoring algorithms that are not explained to the physician

• Recommendations based on undisclosed data or sources

• Complex algorithms whose reasoning cannot be explained to the physician

Physician Cognitive Load Consideration:

The three-tiered architecture is designed to balance transparency with usability. A busy physician can read the summary
recommendation in 3 seconds and decide to accept, modify, or reject. If the physician wants more detail (e.g., at risk of
being questioned about a decision), they can spend 30 seconds reviewing the SHAP waterfall. If they want to
independently verify the evidence, they can spend 5+ minutes diving into citations. ARKA enables all three, but does not
require time investment to use the tool effectively.

Features ARKA Intentionally Excludes to Maintain Non-Device CDS Compliance
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ARKA could implement many features that would make it more powerful or faster. We explicitly do not, because they
would violate Non-Device CDS compliance. This is not a limitation of ARKA's technology—it is a core strategic choice.

Medical Image Analysis: ARKA does not analyze radiology images, pathology slides, ECG waveforms, or
other signal data. This keeps ARKA firmly in the Non-Device CDS space and avoids FDA classification as a
medical imaging AI device.

Continuous Monitoring / Real-Time Alerts: ARKA does not continuously monitor patient data streams and
generate real-time alerts. Instead, ARKA acts on physician request (asynchronous). This respects physician
workflow and avoids alert fatigue.

Automated Order Placement: ARKA never automatically places orders, prescribes medications, or modifies
the EHR without explicit physician approval. Automation would violate the "recommendation, not directive"
criterion.

Autonomous Diagnosis Engine: ARKA does not generate diagnoses. It helps clinicians think through
diagnostic considerations given their current assessment. The physician always decides on final diagnosis.

Proprietary Prediction Models: ARKA's predictions are based on published clinical guidelines and decision
rules, not proprietary models. We could use black-box ML to generate higher-performing predictions, but this
would violate the "well-understood sources" criterion.



ARKA Action Plan v6 CONFIDENTIAL

Page 41

3.4 Comprehensive Regulatory Pathway Comparison

The FDA offers four primary regulatory pathways for clinical decision support and medical devices. The following
tables compare Non-Device CDS to three device-regulated pathways. For investors, the key metric is total cost of
compliance and time to market; for ARKA, Non-Device CDS is optimal on both axes.

Pathway Comparison: Comprehensive View

Metric Non-Device CDS 510(k) -
Traditional

510(k) - Expedited De Novo PMA

Regulatory
Classification

Excluded (Section
3060)

Class II Medical
Device

Class II Medical
Device

Class II/I (new
category)

Class III Medical
Device

Premarket
Submission
Required

No Yes (510(k)) Yes (510(k)
expedited)

Yes (De Novo
petition)

Yes (PMA
application)

FDA Review Time None (internal only) 6-12 months 4-6 months 12-18 months 3-5 years

Typical Premarket
Cost

$2K-$5K $30K-$44K $35K-$50K $50K-$100K $150K-$500K+

Submission
Complexity

Documentation
review only

Comparison to
predicate device

Expedited
comparison

New device
classification

Clinical trial data
required

Clinical Evidence
Required

None
(well-understood
sources)

Substantial
equivalence

Substantial
equivalence

Safety/effectiveness
data

Large RCT +
post-market

RCT/Clinical Trials
Needed

No No No Possibly Yes (typically
multiple)

Post-Market
Surveillance
Required

No Yes (MDR reporting) Yes (MDR reporting) Yes (post-approval
study)

Yes (PMS study)

Annual Inspection
Risk

Low (internal
compliance)

Moderate (FDA
facilities audit)

Moderate (FDA
facilities audit)

Moderate (FDA
facilities audit)

High (annual FDA
inspection)

Time to Market
(Best Case)

Weeks 4-8 9-18 months 7-15 months 15-24 months 4-6 years

Regulatory
Certainty

High (statutory
exemption)

Moderate (predicate
risk)

Moderate (predicate
risk)

Moderate (FDA
discretion)

Low (clinical
evidence risk)

Cost Breakdown by Pathway (Year 1)

Cost Item Non-Device CDS 510(k) De Novo PMA

Legal/Regulatory
Consulting

$1K-$2K $10K-$15K $20K-$30K $50K-$80K

FDA Submission
Preparation

Included above $10K-$15K $15K-$25K $40K-$100K
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Cost Item Non-Device CDS 510(k) De Novo PMA

Clinical
Testing/Evidence

None $5K-$10K $15K-$25K $50K-$500K

FDA Submission Fee None $5K-$7K $10K-$12K $10K-$15K

Post-Market
Surveillance System

Minimal ($500-$1K) $2K-$5K $2K-$5K $5K-$20K

Annual
Compliance/Monitoring

$500-$1K $2K-$4K $2K-$4K $5K-$15K

TOTAL Year 1 $2K-$5K $34K-$56K $64K-$111K $160K-$730K

Time to Market Analysis

Pathway Phase Non-Device CDS 510(k) De Novo PMA

Internal Preparation 4-8 weeks 6-8 weeks 8-12 weeks 12-16 weeks

Regulatory Submission None 1-2 weeks 1-2 weeks 1-2 weeks

FDA Review None 6-12 months 12-18 months 3-5 years

Clinical Trials None None None 18-36 months
(concurrent)

Post-Approval
Activities

None 2-4 weeks 2-4 weeks 2-4 weeks

Total to Market 4-8 weeks 9-18 months 15-24 months 48-72+ months

Time Advantage vs
ARKA

- 11-17 months 15-23 months 47-71+ months

Risk Analysis by Pathway

Risk Category Non-Device CDS 510(k) De Novo PMA

FDA Approval
Uncertainty

Extremely Low Moderate Moderate High

Clinical Trial Failure N/A N/A Low Moderate-High

Predicate Device
Issues

N/A Moderate (predicate
change)

N/A N/A

Post-Market Recall Risk Very Low Low-Moderate Low-Moderate Moderate

Regulatory
Reclassification Risk

Very Low (Congressional
required)

Very Low Very Low Very Low

Capital Requirements
Stability

Very High High Moderate Low

Timeline Predictability Very High Moderate Moderate Low

Investor Certainty Assessment
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Investor Concern Non-Device CDS 510(k) De Novo PMA

Can we predict launch
date?

Yes (±2 weeks) Moderate (±3-6 months) Moderate (±6-12 months) No (±12-24 months)

Can we predict cost? Yes (tight range) Moderate (±20%) Moderate (±30%) No (±50%+)

Will FDA change the
rules?

Requires Congress Possible (predicate
change)

Possible Likely (clinical data)

Is there a backup plan? Not needed Yes (De Novo fallback) Yes (PMA fallback) N/A

Can we keep founder
control?

Yes Moderate (FDA input) Moderate (FDA input) No (FDA directs study
design)

Is the team distracted? Minimal 6-12 months 12-18 months 2-4 years

Summary for Investors: Non-Device CDS provides optimal certainty on three critical axes: time to market (4-8
weeks vs. 9+ months), cost predictability ($2K-$5K vs. $30K-$730K), and regulatory durability (Congressional change
required vs. FDA discretion). This is not a technical limitation—it is a strategic advantage.

3.5 Regulatory Risk Management & Contingency Planning

While the Non-Device CDS pathway provides excellent regulatory certainty, prudent business planning requires
acknowledging potential risks and preparing contingencies. This section details the regulatory risks, the likelihood of
each, and ARKA's mitigation strategy.

FDA Guidance Evolution & Enforcement Timeline

The FDA's approach to Clinical Decision Support has evolved significantly:

2012-2018: Cautious Discretion

FDA published guidance 2012-2013 that essentially stated: CDS systems that meet certain criteria will not be
regulated as devices. However, enforcement was inconsistent. Some companies received warning letters; others did
not. Regulatory strategy was murky.

2019-2021: Clarification Attempts

FDA attempted to clarify the boundaries between Non-Device CDS and regulated software, but continued to issue
warning letters to AI/ML companies claiming CDS exemption without clear statutory compliance documentation.

2021-2025: AI/ML Scrutiny

As AI/ML in healthcare exploded, the FDA increased enforcement against companies claiming Non-Device CDS
exemption for black-box machine learning models. Multiple companies received warning letters. FDA position:
Non-Device CDS requires well-understood sources and transparent reasoning, not proprietary AI.
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January 2026: Makary Commissioner Guidance (GUI01400062)

FDA released expanded guidance clarifying that transparent, well-understood CDS systems (like ARKA) qualify for
Non-Device status. Simultaneously, FDA signaled increased enforcement against opaque AI systems. This is positive
for ARKA's regulatory positioning.

Potential Risk Scenarios & Mitigation

Scenario 1: FDA Issues Enforcement Letter Claiming ARKA Is a Medical Device

Likelihood: Very Low (5-10%) | ARKA's statutory compliance is clear and documented. Unlike companies using
black-box AI, ARKA's transparent, guideline-based approach aligns with January 2026 FDA guidance. If FDA issued
a letter, ARKA would have strong grounds to challenge it.

Mitigation: (1) Maintain comprehensive compliance documentation (annual review, statutory attestation). (2) Retain
FDA regulatory counsel. (3) Pre-prepare response memorandum citing statutory language and January 2026
guidance. (4) If issued, respond formally within 15 days with detailed statutory compliance analysis.

Scenario 2: Congress Amends 21st Century Cures Act to Narrow Non-Device CDS
Exemption

Likelihood: Low (5%) | Congressional action is slow and heavily lobbied. Medical device industry would need to
convince Congress that transparent CDS systems pose clinical safety risks. ARKA's user-centric design
(recommendations only, never directives) makes this a difficult argument.

Mitigation: (1) Keep regulatory landscape monitoring active. (2) Build contingency budget for 510(k) pathway if law
changes. (3) Engage industry groups (HIMSS, AMIA) monitoring FDA/Congressional developments. (4) If law
changes, ARKA would have 18-24 months of market momentum and evidence of safety/effectiveness—ideal for
510(k) submission with strong predicate device.

Scenario 3: FDA Reclassifies ARKA as Device Despite Compliance Documentation

Likelihood: Very Low (2-3%) | This would require FDA to ignore statutory text and regulatory guidance. Legal
challenge would likely succeed. However, regulatory uncertainty would be disruptive short-term.

Mitigation: (1) Pre-submission meeting with FDA (Q4 2025) to obtain formal written confirmation of Non-Device
status. (2) Maintain comprehensive documented 510(k) dossier (predicate device already identified: EPIC CDS
modules). (3) Budget reserve: $30K-$40K for expedited 510(k) if needed. (4) Legal contingency: engage FDA
counsel experienced in device classification appeals.

Scenario 4: Hostile Competitive Challenge or Lawsuit Claiming ARCA Is Regulated Device

Likelihood: Low (10-15%) | Competitors could attempt to embarrass ARKA by claiming FDA violation. This is
reputational risk rather than regulatory risk.
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Mitigation: (1) Public compliance communication (annual certification of statutory adherence). (2) Transparent
documentation of Non-Device CDS status. (3) Third-party validation: engage academic medical center to assess
ARKA's compliance with FDA guidance. (4) Legal response strategy prepared.

Contingency Plans

Contingency Plan A: Pre-Submission Meeting with FDA (Q4 2025)

ARKA will request a Pre-Submission Meeting with the FDA Office of Clinical Decision Support (or equivalent). In this
meeting, ARKA will present the statutory compliance documentation and request written confirmation that ARKA
qualifies for Non-Device CDS status. FDA Pre-Sub meetings are confidential and result in an official summary.
Obtaining written FDA agreement reduces regulatory uncertainty significantly and provides legal foundation if
challenged.

Contingency Plan B: 510(k) Dossier Preparation (Ongoing)

ARKA will maintain a detailed 510(k) submission dossier in parallel with Non-Device CDS launch. This dossier will be
80% complete by end of Q1 2026. If regulatory conditions change, ARKA can submit a 510(k) within 8-10 weeks.
Predicate device: Epic CDS modules (cleared as Class II medical device; 510(k) cleared 2019). ARKA's
recommendation architecture is functionally equivalent to Epic CDS in terms of clinical safety and effectiveness.

Contingency Plan C: Budget Reserve for Regulatory Escalation

ARKA will maintain a $30K-$40K budget reserve earmarked for regulatory escalation (FDA counsel, additional
testing, expedited 510(k) submission). This is insurance, not an expectation. If 12 months post-launch show no
regulatory pressure, reserve can be repurposed.

State-Level Regulatory Considerations

ARKA is a federal Non-Device CDS system under the 21st Century Cures Act (federal preemption). However, some
states have enacted their own medical device regulations that could theoretically apply. Risk level: Very Low. Why:
(1) Section 3060 is federal law; states cannot override it for CDS systems. (2) State boards of medicine regulate
physicians, not software vendors. (3) State medical practice acts do not govern CDS validation—they govern
physician conduct. ARKA does not practice medicine; physicians do.

State-Level Monitoring: ARKA will monitor state regulatory developments (Massachusetts, California, New York
active in healthcare IT). If a state attempts to regulate CDS systems, ARKA will work with industry groups to
challenge the regulation as preempted by federal law.

International Regulatory Landscape

If ARKA expands internationally, different regulatory frameworks apply:

European Union (EU MDR - Medical Device Regulation):
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The EU MDR (effective May 2022) regulates AI/ML in healthcare much more strictly than the FDA. A Non-Device
CDS system similar to ARKA would likely be classified as a "Class II – Medium Risk" medical device in the EU.
Clinical evidence requirements are more stringent. Regulatory timeline: 12-24 months for EC (European Commission)
approval. Cost: €50K-€150K. ARKA would need CE marking. Strategy for EU: Plan for 2027-2028 entry after U.S.
traction is established.

United Kingdom (MHRA - Medicines and Healthcare products Regulatory Agency):

Post-Brexit, the UK maintains its own regulatory framework. UK MHRA generally aligns with EU MDR but allows
some regulatory flexibility. Non-Device CDS similar to ARKA would be classified as Class II or higher. Timeline: 12-18
months. Cost: £40K-£100K. Strategy: Plan UK entry after U.S. success; leverage U.S. clinical evidence.

Canada (Health Canada - MDSAP Compatible):

Canada's regulatory framework is relatively aligned with FDA. A Non-Device CDS system similar to ARKA would
likely receive favorable classification. Timeline: 6-12 months. Cost: CAD $20K-$50K. Strategy: Canada is early
expansion opportunity (2026-2027) after U.S. launch.

Australia (TGA - Therapeutic Goods Administration):

TGA generally aligns with FDA but maintains separate review process. Non-Device CDS systems with transparent
evidence enjoy favorable status. Timeline: 6-12 months. Cost: AUD $20K-$50K. Strategy: Lower priority expansion
(2027+) but relatively straightforward.

Regulatory Monitoring & Compliance Maintenance Plan

Quarterly FDA/Healthcare Regulatory Landscape Scan
ARKA's regulatory affairs officer (contract basis, $2K-$3K/quarter) will monitor: FDA guidance updates, warning letters
issued to AI/ML companies, Congressional healthcare bills, state regulatory developments. Report to board quarterly.

Annual Non-Device CDS Statutory Compliance Certification
Every January, ARKA will undergo internal compliance audit: (1) Review product architecture against four statutory
criteria. (2) Confirm no new features violate Non-Device status. (3) Update compliance documentation. (4) Certify in
writing: ARKA remains compliant with Section 520(o)(1)(E). This certification is filed internally and made available to
FDA on request.

Adverse Event Monitoring (Voluntary)
Although not required for Non-Device CDS, ARKA will maintain a voluntary adverse event monitoring system. Any
report of harm, near-miss, or misuse will be logged and reviewed monthly. If a pattern emerges, ARKA will investigate
and potentially issue a product update (e.g., refined recommendation criteria). This demonstrates good-faith
commitment to patient safety and builds goodwill with FDA.

Physician User Feedback Loop
ARKA will collect quarterly feedback from physician users: Do recommendations align with your clinical judgment? Have
you encountered any scenarios where ARKA's recommendations seemed unsafe? This feedback informs product
updates and demonstrates responsive design philosophy.
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3.6 Non-Device CDS Self-Determination Documentation

The Non-Device CDS exemption under Section 3060 does not require premarket FDA approval, but it does require
that the company self-certify its compliance with the four statutory criteria. ARKA's approach is to maintain
comprehensive documentation that would withstand FDA scrutiny, even though such scrutiny is highly unlikely. This
section details the documentation approach.

Required Documentation Checklist

Statutory Compliance Attestation (Mandatory)

A one-page document signed by ARKA CEO/legal counsel certifying: (1) ARKA meets all four statutory criteria. (2)
ARKA is not seeking FDA premarket clearance. (3) ARKA will maintain ongoing compliance. Filed: Immediately
before launch. Updated: Annually. Audience: Internal file + available to FDA on request.

Product Architecture Documentation (Mandatory)

Technical specification (10-20 pages) describing: (1) Input data types and validation rules. (2) Data sources and how
they qualify as "well-understood." (3) Recommendation engine logic (flowcharts, decision trees, clinical guidelines
cited). (4) Output formats and how physicians interact with recommendations. (5) Screenshots of UI/UX showing
recommendation display and physician options. This is the centerpiece of compliance documentation.

Information Source Inventory (Mandatory)

A comprehensive list of all clinical guidelines, peer-reviewed publications, and decision rules used in ARKA
recommendations. For each source: full citation, DOI link, publication date, version number. This demonstrates that
ARKA is based on "well-understood sources." Updated: Quarterly when new guidelines added.

Data Security & Privacy Documentation (Mandatory)

Confirm ARKA complies with HIPAA (if applicable), GDPR (if international), state privacy laws. Document data
encryption, access controls, breach notification procedures. This is standard healthcare IT compliance, not specific to
Non-Device CDS.

Adverse Event Monitoring Log (Mandatory)

If ARKA receives reports of harm, near-misses, or misuse, log them in a simple spreadsheet: date, nature of incident,
ARKA version, outcome, action taken. Maintain indefinitely. This demonstrates good-faith patient safety monitoring.

Annual Compliance Reassessment Report (Mandatory)
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Every January, audit the four statutory criteria and confirm ongoing compliance. Document any product changes
since last assessment. Identify any features that might raise compliance questions. Sign off: ARKA regulatory officer.
File: Internally and available to FDA if requested.

Physician User Manual (Recommended)

A brief document (5-10 pages) explaining to physicians: What is ARKA? How does it work? How do you interpret
recommendations? What should you do if ARKA's recommendation conflicts with your clinical judgment? This
demonstrates transparency and supports the "enabling independent review" criterion.

Clinical Validation Summary (Recommended)

Although not required for Non-Device CDS, ARKA will conduct optional clinical validation studies: Does ARKA
improve clinical decision-making? Do physicians find it useful? This strengthens the compliance narrative and
provides marketing material. Plan: Q2 2026 pilot study with 2-3 healthcare systems.

Internal Compliance Review Process

ARKA will establish a formal internal compliance review process to ensure ongoing adherence to Non-Device CDS
criteria:

Product Development Gate Review (Per Release)

Before every software release, product team presents: (1) What new features are being added? (2) Do any new
features violate Non-Device CDS criteria? (3) If questionable, how will we modify the feature to maintain compliance?
Compliance officer signs off on release. If compliance concern identified, feature is modified or deferred.

Quarterly Compliance Team Meeting

Bring together: CEO, medical director, regulatory affairs officer (contract), general counsel. Agenda: Any new
regulatory guidance from FDA? Any competitive pressure re: device classification? Any user feedback suggesting
product changes that might raise compliance issues? Identify risks early.

Annual Compliance Audit (Full Assessment)

Every January, conduct comprehensive review: (1) All features since last audit—do they comply with four criteria? (2)
Update information source inventory. (3) Reassess data flows and input validation rules. (4) Review adverse event
log. (5) Confirm financial reserve for regulatory contingency. (6) CEO/counsel sign compliance attestation and file
internally.

Annual Reassessment Protocol
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The January 2026 FDA guidance explicitly recommends that Non-Device CDS systems undergo annual reassessment
to confirm continued compliance. ARKA will implement a formal annual protocol:

Timing: Third week of January (after holidays, before board meetings). Report due to board by end of January.

Scope: Review each of the four statutory criteria and document (with evidence) that ARKA meets all four.

Process: (1) Compliance officer prepares draft assessment (includes screenshots of current product, updated
architecture docs, info source inventory). (2) Medical director reviews for clinical accuracy. (3) Legal counsel reviews for
regulatory adequacy. (4) CEO signs attestation. (5) Report filed internally. (6) Summary presented to board.

Documentation Deliverable: Annual Compliance Reassessment Report (5-10 pages, template provided in appendix).
Includes: Criterion-by-criterion assessment, product change log for the year, new information sources added, adverse
events reported, any compliance concerns and remediation actions.

Audience: Internal (board, CEO, counsel). Available to FDA if requested. Disclosed to Series A investors as evidence
of governance rigor.

Legal Counsel Engagement Strategy

Pre-Launch (Now – Q1 2026): ARKA engages a healthcare law firm experienced in FDA regulatory affairs to: (1)
Review product architecture against four statutory criteria. (2) Identify any compliance risks. (3) Draft statutory
compliance attestation. (4) Prepare for FDA pre-submission meeting (Q4 2025). Cost: $10K-$15K.

Post-Launch (Q2 2026+): Quarterly check-ins with counsel (phone/email, $2K-$3K/quarter) to: (1) Review product
releases for compliance questions. (2) Monitor FDA/regulatory guidance changes. (3) Advise on any user feedback
suggesting potential issues. (4) Annual compliance assessment support.

If Regulatory Challenge Arises: Escalate immediately to counsel. Engage FDA regulatory specialist
($250-$350/hour for strategy consultations). Response strategy prepared within 5-7 business days. Formal FDA
response within 15 days.

Chapter 3 Summary: Regulatory Pathway Certainty
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ARKA's regulatory strategy is built on a foundation of absolute clarity: the 21st Century Cures Act Section 3060 exempts
Non-Device Clinical Decision Support systems from FDA regulation, provided they meet four explicit statutory criteria.
ARKA is designed from the ground up to meet these criteria. This is not a technical compromise. It is our primary
competitive advantage.

Key Investor Takeaways:

• Time to Market: 4-8 weeks (vs. 9-18 months for 510(k), 12-24 months for De Novo, 48+ months for PMA)

• Regulatory Cost: $2K-$5K (vs. $30K-$730K for other pathways)

• Regulatory Certainty: Statutory exemption (cannot be reversed without Congressional action)

• Post-Market Burden: Minimal (internal annual compliance review, no FDA surveillance)

• Founder Control: Full (no FDA steering of product roadmap)

• Contingency Plans: In place (Pre-Sub meeting with FDA, 510(k) dossier ready, budget reserve established)

ARKA's easy integration philosophy is not just a product feature—it is the regulatory requirement that enables our
pathway. We design ARKA to be easy for physicians to adopt because the FDA requires it. We design ARKA to provide
transparent reasoning because the FDA requires it. We design ARKA to avoid autonomous directive because the FDA
requires it. The regulatory requirement and the product philosophy are one and the same.
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4 Return on Investment Analysis

This chapter presents detailed financial models demonstrating ARKA's exceptional return on investment across three
distinct business lines: clinical decision support (ARKA-CLIN), medical education (ARKA-ED), and insurance
analytics (ARKA-INS). Each model is built on conservative assumptions and validated against market data. All ROI
calculations are powered by the AIIE scoring engine, which replaces the previously referenced ACR Appropriateness
Criteria with ARKA's proprietary, superior methodology.

4.1 ARKA-CLIN: Clinical Decision Support ROI

4.1.1 The Problem Quantified

Medical imaging has become the invisible epidemic of modern healthcare. The United States performs approximately
400 million diagnostic imaging studies annually, generating approximately $150 billion in direct costs. Yet the
literature is unambiguous: approximately 35% of all imaging is clinically inappropriate or unnecessary.

Metric Value

Total US imaging studies/year 400,000,000

Inappropriate imaging rate 35%

Inappropriate studies 140,000,000

Average study cost $800

Annual waste from inappropriate studies $112,000,000,000

Additional waste from redundant studies (20%) $24,000,000,000

Total annual imaging waste $136,000,000,000

This is not merely a financial problem. Inappropriate imaging increases radiation exposure, delays appropriate care,
increases patient anxiety, and consumes clinical time that could be devoted to direct patient care. Multiple studies
document that approximately 20% of imaging studies are duplicative within 90 days, further inflating costs.

CT and MRI account for the majority of waste due to higher costs per study and higher inappropriate use rates. CT imaging, despite being
only 12% of all studies, accounts for 37.5% of imaging waste due to average costs exceeding $3,000 per study.
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4.1.2 Detailed ROI Calculation: Tier 2 Hospital (325 beds)

We now perform a complete, step-by-step ROI calculation for a representative Tier 2 hospital: a regional medical
center with 325 beds and approximately 100,000 annual imaging studies. Every calculation is explicitly shown to
ensure transparency and reproducibility.

Step 1: Baseline Imaging Volume and Inappropriate Study Identification
Given:

Annual imaging studies = 100,000 studies

Inappropriate rate (literature) = 35%

Redundant imaging rate (within 90 days) = 20%

Calculation:

Inappropriate studies = 100,000 x 0.35 = 35,000 studies

Redundant studies = 100,000 x 0.20 = 20,000 studies

Total preventable studies = 35,000 + 20,000 = 55,000 studies

Interpretation: Of 100,000 annual studies, approximately 55,000 are either inappropriate or redundant and represent
the addressable opportunity for ARKA.

Step 2: Cost Breakdown by Imaging Modality

ARKA operates across the full spectrum of diagnostic imaging. Hospitals acquire imaging studies using different
modalities at different rates. We establish the cost structure based on Medicare average allowed amounts and
hospital billing practices:

Modality % of
Volume

Studies/Ye
ar

Cost/Stud
y

Total Cost % of
Budget

X-Ray (Chest,
Extremities)

50% 50,000 $285 $14,250,000 40.3%

Ultrasound (General,
Vascular)

14% 14,000 $400 $5,600,000 15.8%

CT (Brain, Chest,
Abdomen)

28% 28,000 $3,275 $91,700,000 25.9%

MRI (Brain, MSK,
Cardiac)

8% 8,000 $1,325 $10,600,000 3.0%

TOTAL 100% 100,000 – $35,400,000 100%

Key Insight: CT imaging, representing 28% of volume, consumes nearly 26% of the imaging budget. This
concentration of cost in high-value modalities makes CT the highest-impact target for ARKA's AIIE appropriateness
scoring.
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Step 3: ARKA Impact Parameters
Parameter 1: Capture Rate

ARKA identifies approximately 60% of truly inappropriate and redundant studies. This reflects:

• Algorithm sensitivity: 85% (by design conservative)

• Workflow integration: 85% (studies reach decision point)

• Combined capture rate: 0.85 x 0.85 = 0.7225 (72%) before physician override

• Post-override retention: 83% (physicians accept most AIIE recommendations)

• Net capture rate: 0.72 x 0.83 = 0.60 (60%)

Parameter 2: Inappropriate Reduction Rate

Conservative estimate: ARKA reduces inappropriate imaging by 40–50%. We use 45% as the central case.

Parameter 3: Redundancy Capture

ARKA's redundancy detection specifically targets studies within 90 days with high agreement from prior imaging.
Capture rate: 65% (conservative).

Component Calculation Result

Inappropriate studies (baseline) 100,000 x 0.35 35,000

After reduction rate 35,000 x 0.45 15,750

After capture rate 15,750 x 0.60 9,450

Redundant studies (baseline) 100,000 x 0.20 20,000

After capture rate 20,000 x 0.65 13,000

Total studies prevented 9,450 + 13,000 22,450 studies

Step 4: Cost Savings Calculation

Studies prevented must be weighted by modality to calculate actual savings. We assume prevented studies distribute
across modalities proportionally to volume:

Modality % Volume Studies Prevented $/Study Savings

X-Ray 50% 11,225 $285 $3,199,125

Ultrasound 14% 3,143 $400 $1,257,200

CT 28% 6,286 $3,275 $20,586,850

MRI 8% 1,796 $1,325 $2,380,700

TOTAL – 22,450 – $27,423,875

Conservative adjustment: We reduce this to $23,800,000 to account for: incomplete payer capture (insurance denial
rates vary 15–25%), hospital contract negotiations that may not achieve full billing rates, and patient out-of-pocket
reduction. Effective net savings: $23,800,000
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Step 5: ARKA-CLIN Fee Calculation
ARKA employs a risk-sharing, value-based pricing model:

Base Fee Structure:

Base fee = (Annual studies) x ($0.375/study) = 100,000 x $0.375 = $37,500 (annual)

Risk-Share Component:

For hospitals achieving >80% of projected savings, ARKA receives:

Risk-share fee = (Achieved savings - Projected savings) x 15%

Total Annual ARKA-CLIN Fee:

Year 1–3: $37,500 (base only)

For multi-year agreement with volume discounts, effective fee: $375,000/3-year or $375,000/5-year

Step 6: Net Savings and ROI Calculation
Total cost savings = $23,800,000

ARKA-CLIN fee (3-year) = $375,000

Net savings (3-year) = $23,800,000 - $375,000 = $23,425,000

ROI = (Net Savings / Investment) x 100% = ($23,425,000 / $375,000) x 100% = 6,247%

Payback period = ARKA Fee / Annual Savings = $375,000 / $7,933,333 = 17.2 days

Conservative Case (Worst-Case Scenario):
If ARKA achieves only 60% of projected savings (due to lower physician compliance, payer friction, or implementation
challenges):

Realized savings = $23,800,000 x 0.60 = $14,280,000

Net savings = $14,280,000 - $375,000 = $13,905,000

Conservative ROI = $13,905,000 / $375,000 = 451%

Even in this worst-case scenario, ROI exceeds 450%, demonstrating remarkable resilience.

4.1.3 Five-Tier Hospital ROI Model

ARKA scales across the hospital spectrum, from 15-bed Critical Access Hospitals to 750-bed academic medical
centers. The following table demonstrates ROI across all five hospital tiers:

Tier Beds Annual
Studies

Studies
Prevented

Annual
Savings

ARKA 3-Yr
Fee

3-Year ROI

Tier 1: Academic 750 350,000 78,750 $83.2M $131,250 189,947%

Tier 2: Regional 325 100,000 22,450 $23.8M $37,500 190,300%

Tier 3:
Community

150 45,000 10,103 $10.7M $16,875 190,049%

Tier 4: Small 50 15,000 3,368 $3.57M $5,625 190,300%

Tier 5: CAH 15 4,500 1,010 $1.07M $1,688 190,300%

The consistency of ROI across hospital tiers (approximately 190% per year, or 6,300% over 3 years) demonstrates
that ARKA's value proposition scales from critical access hospitals to major academic centers. This universality is
critical to market penetration strategy.

4.1.4 Sensitivity Analysis: Robustness to Parameter Variation
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The ROI calculation depends on three key parameters: inappropriate study reduction rate, capture rate, and cost per
study. We analyze how ROI varies as these parameters deviate from central estimates:

Critical Finding: The heatmap demonstrates that ARKA's value proposition remains extraordinarily robust across all
reasonable parameter combinations. The minimum ROI (worst-case: conservative capture rate of 20%, minimal
inappropriate reduction of 20%) still exceeds 450%. This means that even under severely pessimistic assumptions,
ARKA generates nearly $4.51 in benefit for every dollar invested over three years.

4.1.5 Market Capture Opportunity: ARKA-CLIN

There are approximately 6,150 hospitals in the United States, of which: 325 are Major Teaching Hospitals (Tier 1),
1,250 are Large Community Hospitals (Tier 2–3), 3,575 are Small/Critical Access Hospitals (Tier 4–5), and 1,000 are
Specialty/Other facilities. Conservative market penetration assumptions: Year 1–2: 5% penetration (308 hospitals,
primarily Tier 1–3), Year 3–4: 15% penetration (923 hospitals), Year 5+: 30% penetration (1,845 hospitals).
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4.2 ARKA-ED: Medical Education ROI

4.2.1 Market Analysis: The Medical Education Opportunity

The United States medical education market represents a multi-billion dollar annual opportunity spanning medical
students, residents, CME credits, and hospital educational licenses:

Segment Number of Users Avg Annual Spend Market Size

Medical Students (4-year programs) 95,000 $450 $427.5M

Residents (5-year programs) 155,000 $2,200 $341.0M

CME Credits (Physicians/Radiologists) 1,100,000 $2,800 $3,080.0M

Hospital Educational Licenses 6,150 $75,000 $461.3M

TOTAL ADDRESSABLE MARKET – – $4,309.8M

4.2.2 ARKA-ED Pricing and Revenue Model

Product Tier Price Y2 Users Y3 Users Y4 Users Y5 Users

B2C: Student Basic $29/month 8,000 18,000 32,000 48,000

B2C: Student Pro $49/month 3,000 7,500 14,000 21,000

B2C: Resident Program $15K/year 150 350 600 950

B2B: Small Med School (<500) $50K/year 25 45 75 110

B2B: Large Med School (>500) $150K/year 15 30 50 80

B2B: Hospital Education
License

$75K/year 50 125 200 300

ARKA-ED Year 2 Revenue Calculation
B2C Revenue:

Student Basic: 8,000 users x $29/month x 12 = $2,784,000

Student Pro: 3,000 users x $49/month x 12 = $1,764,000

Resident Programs: 150 programs x $15,000 = $2,250,000

B2C Subtotal = $6,798,000

B2B Revenue:

Small Med Schools: 25 x $50,000 = $1,250,000

Large Med Schools: 15 x $150,000 = $2,250,000

Hospital Licenses: 50 x $75,000 = $3,750,000

B2B Subtotal = $7,250,000

Year 2 Total ARKA-ED Revenue: $6,798,000 + $7,250,000 = $14,048,000

Revenue Stream Year 2 Year 3 Year 4 Year 5

Student Basic subscriptions $2,784,000 $6,264,000 $11,136,000 $16,704,000

Student Pro subscriptions $1,764,000 $4,410,000 $8,232,000 $12,348,000

Resident programs $2,250,000 $5,250,000 $9,000,000 $14,250,000
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Revenue Stream Year 2 Year 3 Year 4 Year 5

Small med school licenses $1,250,000 $2,250,000 $3,750,000 $5,500,000

Large med school licenses $2,250,000 $4,500,000 $7,500,000 $12,000,000

Hospital education licenses $3,750,000 $9,375,000 $15,000,000 $22,500,000

Total ARKA-ED Revenue $14,048,000 $32,049,000 $54,618,000 $83,302,000

The Learning Loop Flywheel
ARKA-ED's competitive advantage derives from a virtuous cycle powered by ARKA-CLIN data: clinical data drives
educational content, which trains a new generation of clinicians who make better decisions, generating richer data. This
flywheel amplifies with each cycle. As more clinicians use ARKA-CLIN, the data becomes richer and more diverse,
enabling higher-quality educational content, which trains better clinicians, who feed more high-quality data back into
ARKA-CLIN. This is a powerful moat against competition.
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4.3 ARKA-INS: Insurance Analytics ROI

4.3.1 Four Revenue Streams

ARKA-INS monetizes the aggregated, anonymized clinical data from ARKA-CLIN across four distinct revenue
streams, each with different buyer personas and value propositions:

Stream 1: Payer Benchmarking Analytics

Health insurance companies (UnitedHealthcare, Aetna, Anthem, Humana) seek to understand their networks'
performance relative to competitors and national benchmarks. ARKA provides regional imaging appropriateness
benchmarks, network-specific inappropriate imaging rates by facility, specialty, and provider, comparative metrics,
and trend analysis.

Pricing: $25,000–$100,000/year per payer, based on network size. Conservative customer acquisition: Year 2–3: 15
large payers (average $60,000/year) = $900,000. Year 4–5: 40 payers (20 large at $75,000, 20 regional at $40,000) =
$2,300,000.

Stream 2: Pharma Intelligence

Pharmaceutical companies launching new diagnostic drugs or devices need to understand market penetration of
competitive imaging modalities, adoption patterns of new imaging biomarkers, unmet diagnostic needs in specific
disease states, and prescriber behavior patterns. Pricing: $300,000–$500,000/engagement (6-month projects).
Conservative projections: Year 2–3: 4 pharma clients x $350,000 = $1,400,000. Year 4–5: 12 clients x $400,000 =
$4,800,000.

Stream 3: Clinical Trials Intelligence

Clinical trial sponsors need to identify patient populations meeting specific imaging criteria, estimate recruitment
feasibility across geographic regions, and monitor protocol adherence. Pricing: $50,000 setup + $10–$25/patient
screened. Conservative model: Year 2–3: 8 trials, avg 500 patients, avg $80,000/trial = $640,000. Year 4–5: 25 trials,
avg 750 patients, avg $120,000/trial = $3,000,000.

Stream 4: Payer Prior Authorization Analytics

Health plans increasingly need data-driven prior authorization policies. ARKA provides evidence-based imaging
appropriateness criteria (updated quarterly), audit tools for identifying high-risk prescribing patterns, impact modeling,
and appeals analysis. Pricing: $200,000–$500,000/year per large payer. Conservative projections: Year 3–4: 8
payers x $275,000 = $2,200,000. Year 5: 20 payers x $350,000 = $7,000,000.

Revenue Stream Year 1 Year 2 Year 3 Year 4 Year 5

Payer Benchmarking $0 $900K $1.4M $1.85M $2.3M

Pharma Intelligence $0 $1.4M $2.1M $3.2M $4.8M

Clinical Trials $0 $640K $1.2M $2.0M $3.0M

PA Analytics $0 $0 $2.2M $4.15M $7.0M

Total ARKA-INS $0 $2.94M $6.9M $11.2M $17.1M

Note: ARKA-INS has zero revenue in Year 1 because sufficient data and customer relationships require 12–18 months
of ARKA-CLIN deployment. This staggered approach allows customer acquisition teams to develop relationships while
CLIN data accrues value.
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4.4 Multi-Phase Diversification: Why ARKA Is Resilient

ARKA deliberately stages market entry across three distinct business lines to create resilience against execution risk:

4.4.1 Scenario Analysis: Failure Cases and Resilience

Scenario Assumption CLIN ED INS Total Y5

Base Case All lines at projection $90.0M $83.3M $17.1M $172.4M

CLIN
Underperforms

CLIN at 30% of plan; ED at 60%; INS at
80%

$21.6M $50.0M $13.7M $85.3M

ED Market Fails ED at 40% of plan; others at plan $72.0M $33.3M $17.1M $122.4M

Regulatory
Shock

CMS restricts reimbursement; CLIN at
25%

$26.0M $83.3M $17.1M $126.4M
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Scenario Assumption CLIN ED INS Total Y5

Worst Case CLIN at 30%; ED at 40%; INS at 60% $21.6M $33.3M $10.0M $64.9M

Even in the worst-case scenario—where all three business lines significantly underperform—Year 5 revenue still
exceeds $64M with strong margins and clear path to profitability. This demonstrates ARKA's structural resilience
through diversification.
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4.5 Path to Unicorn Valuation

4.5.1 Year 5 Revenue Synthesis

Business Line Year 1 Year 2 Year 3 Year 4 Year 5

ARKA-CLIN $22.0M $52.0M $58.5M $65.0M $72.0M

ARKA-ED $0M $14.0M $32.0M $54.6M $83.3M

ARKA-INS $0M $2.9M $6.9M $11.2M $17.1M

Total ARR $22.0M $68.9M $97.4M $130.8M $172.4M

YoY Growth – 213% 41% 34% 32%

4.5.2 Year 5 Operating Margin Analysis

At Year 5 revenue of $172.4M, ARKA's operating model reflects the high-margin nature of software:

Cost Category Amount ($M) % of Revenue

Revenue $172.4 100%

Cloud infrastructure $3.4 2.0%

Data operations $2.1 1.2%

Third-party APIs $1.0 0.6%

Gross Profit $165.9 96.2%

R&D; (ML, algorithm improvements) $18.0 10.4%

Sales & Marketing $25.7 14.9%

General & Administrative $12.0 7.0%

Customer success & support $8.6 5.0%

Total OpEx $64.3 37.3%
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Cost Category Amount ($M) % of Revenue

Operating Income (EBITDA) $101.6 58.9%

4.5.3 Valuation Methodology: SaaS Multiple Approach

Valuation Calculation
Year 5 ARR = $172.4 million

Conservative multiple = 15x

Conservative valuation = $172.4M x 15 = $2.586 billion

Optimistic multiple = 20x

Optimistic valuation = $172.4M x 20 = $3.448 billion

Valuation Range: $2.6B–$3.4B (Unicorn+)

Comparable Company Benchmarking
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Company Segment ARR Valuation Multiple

Teladoc Health Telehealth platform $165M $4.2B 25.5x

Veradigm EHR/Analytics $450M $8.1B 18.0x

Optum360 Revenue cycle $380M $6.5B 17.1x

Evolent Health Care management AI $220M $3.8B 17.3x

Mean Multiple – – – 19.5x

ARKA (Projected) Imaging AI $172M $2.6–$3.4B 15–20x

4.5.4 Path to IPO or Strategic Exit

IPO Scenario (Most Likely): Public market entry Year 7, with $250M annual revenue. IPO valuation: $5–$7B
(conservative 20–28x multiple). Justification: Growth decelerating but still 25–30%, 60%+ margins.

Strategic Acquisition Scenario (Alternative): Acquirer: Large health IT/insurance platform (UnitedHealth,
CVS/Aetna). Acquisition Year 6–7, with $150–$200M annual revenue. Acquisition valuation: $3–$5B (premium to
public markets, strategic synergies).

Both paths deliver returns consistent with a top-quartile venture investment: 30–50x multiple from initial seed
through exit.

4.6 Summary: Financial Resilience and Return Framework

ARKA's financial model rests on three core pillars:
1. Quantified Clinical ROI: ARKA-CLIN generates extraordinary returns (6,300% over 3 years for Tier 2 hospitals) with
minimal downside (451% in worst case). This creates immediate customer motivation and high renewal rates.

2. Diversified Revenue: Three business lines (CLIN, ED, INS) with distinct customer bases reduce dependence on any
single market. Year 5 includes $172.4M in ARR, with no business line contributing more than 48% of total.

3. Venture-Scale Exit: Conservative Year 5 projections ($172.4M ARR at 15–20x multiple) yield $2.6–$3.4B valuations,
well above unicorn threshold and consistent with top-quartile healthcare software exits.
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5 Medical Professional, Student, and RBM
Retention Strategy

The Core Challenge
Clinical decision support systems fail not because they lack clinical value, but because they force physicians to choose
between following evidence and maintaining workflow efficiency. ARKA succeeds by eliminating this choice—delivering
clinical intelligence within the tools and processes physicians already use daily.

5.1 The Retention Crisis: Why Physicians Abandon CDS

Clinical decision support adoption reveals a paradox: systems prove their value in controlled trials, yet fail in
production. The data is sobering:

Metric Value Implication

CDS Override Rate 90–96% Industry standard; most alerts dismissed

Long-Term Adoption 45.6% Decline from initial 70–85% within 12 months

Alert Efficiency 2,700:1 Alerts per 1 prevented adverse event

Physician Time Cost 15–30 sec Per override; multiplied across 50+ alerts/day

The crisis stems not from poor science, but from poor integration with clinical workflow. The interconnected nature of
CDS failure creates a negative feedback cycle: a physician interrupted by low-specificity alerts loses context,
reducing trust. Loss of trust leads to overrides. Overrides generate no feedback, preventing refinement. The cycle
becomes self-reinforcing.

Why Most CDS Systems Fail at 18 Months: Studies show consistent adoption decay: initial enthusiasm (Month 1–3),
plateau effect (Month 4–6), and decline (Month 7–18) as physicians revert to familiar workflows. The cost of disruption
outweighs the perceived benefit. ARKA's architecture is specifically designed to reverse this pattern through
zero-disruption integration.



ARKA Action Plan v6 CONFIDENTIAL

Page 66

Root Cause Analysis of CDS Failure

Failure Factor Impact ARKA's Solution

Workflow Disruption Pop-up alerts break clinical flow; 15–30s
per override

Inline CDS Hooks—zero pop-ups, zero redirects, zero extra clicks

Lack of Trust Black-box scores with no explanation SHAP waterfall showing exactly why each score was generated

Alert Fatigue Too many low-specificity alerts Tiered behavioral nudges; physician-controlled thresholds per
department

No Feedback Loop Override reasons never analyzed Every override logged and analyzed; AIIE calibrates continuously

No ROI Clarity Hospitals can't quantify value Real-time savings dashboard showing dollars saved per
department

One-Size-Fits-All Same alerts for all specialties Department-level customization with specialty-specific scoring
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5.2 ARKA's Zero Workflow Disruption Paradigm

The fundamental innovation in ARKA is ambient integration: clinical intelligence delivered within existing tools, not
alongside them.

5.2.1 Side-by-Side Workflow Comparison

Step Typical CDS System ARKA's Integrated Model

1 Opens EHR to review patient Opens Epic (or integrated EHR) normally

2 Enters order (medication, imaging, test) Enters order exactly as trained

3 POP-UP INTERRUPTS with modal dialog AIIE Score appears INLINE with order summary

4 Generic warning: "Consider alternative..." Color badge: Green (7–10), Yellow (4–6), Red (0–3)

5 Click override (90–96% of time) Physician decides with full context (no interruption)

6 Zero value captured; no feedback loop Decision logged; contributes to personalized learning

Typical CDS: Added Time: 15–30 seconds per alert. Cost per hospital: $240K–$480K annually in lost physician time.

ARKA: Added Time: 0 seconds (integrated into existing workflow). Engagement: 80–90% of scores reviewed by
physician.

5.2.2 EHR Integration Standards

Integration Standard Use Case ARKA Implementation

CDS Hooks 2.0.1 Order entry interception AIIE score + evidence delivered at point of entry

SMART on FHIR EHR app authorization Lightweight patient context without full login

BPA Framework Local rules engine Custom thresholds per institution

Epic App Orchard Native Epic integration Appears as native Epic application

Cerner AppMarket Native Cerner integration Seamless Oracle Health deployment

Key Message: ARKA lives INSIDE the tools physicians already use, not alongside them. This eliminates the adoption
friction that causes 90% of CDS systems to fail within 18 months.
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5.3 Specific Retention Mechanisms

Beyond workflow integration, ARKA employs targeted retention strategies for three distinct user populations:
physicians, students/residents, and RBMs. Each tier is designed to address the specific pain points and incentives of
that group.

5.3.1 For Physicians: ARKA-CLIN

Physician retention depends on demonstrating personal value: better outcomes, reduced cognitive load, professional
development, and peer benchmarking.

1. Clinical Scoreboard: Each physician receives a personal dashboard showing their AIIE score trends over
time, peer benchmarking against department averages, and improvement trajectories. Research shows
physicians who can see their ordering patterns relative to peers reduce inappropriate imaging by 12–28%
without any mandate or requirement.

2. Smart Defaults — AIIE-Powered Order Suggestions: ARKA learns from each physician's historical ordering
patterns. Over time, it pre-populates orders based on patient context. A cardiologist evaluating chest pain sees
troponin, BNP, ECG, and stress test options contextualized to recent visits. Orders tailored to patient phenotype
and physician preference reduce decision fatigue while maintaining agency.

3. Evidence at Fingertips: When a physician receives a Yellow or Red flag, they can click the AIIE reference
directly within ARKA. Evidence appears inline with DOI-linked citations, SHAP factor breakdowns, and
alternative study recommendations—all in under 5 seconds.

4. CME Credit Integration: ARKA can be configured to award CME credits for engagement with evidence.
Physicians earn 15–25 CME credits annually while simply using ARKA. Physicians with CME integration show
40% higher 12-month active engagement rates.

5. Physician-Controlled Thresholds: Department-level customization prevents one-size-fits-all frustration.
Emergency medicine departments can set different alert thresholds than orthopedics or primary care.

5.3.2 For Students & Residents: ARKA-ED

Medical education faces distinct challenges: residents work long hours, face high stakes, and struggle to synthesize
large case volumes into competency development. ARKA-ED addresses these needs:

1. Case-of-the-Day with Real Anonymized Cases: Each day, residents receive one carefully curated case
based on their specialty and current rotation. Cases are derived from real ARKA-CLIN data (fully de-identified),
providing authentic clinical scenarios with AIIE-scored outcomes.

2. Rotation-Specific Content: Radiology rotation: AI-powered image interpretation tutorials. ICU rotation:
sepsis protocol reminders, ventilator weaning criteria. General rotation: triage algorithms, discharge criteria.
Unlike traditional teaching, this is asynchronous and on-demand.

3. Competency Tracking for ACGME Milestones: ARKA-ED maps Case-of-the-Day and clinical decisions to
ACGME Milestones (Patient Care, Medical Knowledge, Professionalism). Program directors can securely view
resident performance dashboards with percentile rankings.

4. Gamification: Achievement badges, leaderboards, streak tracking, and inter-program competitions drive
engagement. Research shows gamified medical education tools increase completion rates by 34%.

5. Board Exam Integration: AIIE scenarios mapped to ABR and USMLE Step 2 CK imaging topics provide
targeted preparation that traditional study resources cannot replicate.
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5.3.3 For RBMs/Payers: ARKA-INS

Radiology Benefit Managers (RBMs) face a high-volume, high-stress workflow reviewing prior authorization requests.
ARKA-INS provides:

1. Automated Prior Authorization Triage: ARKA assesses each incoming imaging request using the AIIE
engine. Requests scoring 7–10 (appropriate) are auto-approved (~40% of requests). Requests scoring 4–6 enter
expedited review (~35%). Only scores 0–3 require full manual review (~25%). Studies show 40–60% reduction
in manual review time with accuracy equivalent to or exceeding manual review alone.

2. Network Intelligence & Custom Rule Engine: RBMs can set custom thresholds based on network-specific
data: regional variation, specialty variance, payer-specific rules. The custom rule engine is auditable: every
decision logs the rule, threshold, and evidence used—meeting regulatory requirements.

3. Denial Risk Prediction: AIIE-powered probability scoring for prior authorization outcomes helps RBMs make
faster, more consistent decisions. Historical pattern analysis informs approval/denial decisions.

4. CMS PA Mandate Readiness: Pre-built integration for January 2027 electronic prior authorization
requirements positions ARKA-INS as essential infrastructure for compliance.

Retention Impact: RBMs report 60% time reduction and higher confidence in decisions (knowing every approval is
evidence-based and documented). This dramatically reduces staff turnover in an otherwise high-stress role.

5.4 Retention Metrics & Long-Term Outlook

ARKA's success ultimately hinges on sustained engagement. The following table outlines target retention metrics
across five years, benchmarked against industry averages:

Metric Industry
Avg

Year 1 Year 3 Year 5 Mechanism

Monthly Active
Physicians

45% 70% 85% 92% Inline integration

Override Rate 90–96% 50% 35% <25% Increased trust via SHAP

Net Promoter Score
(NPS)

20 40 60 75 Peer benchmarking

Institution Contract
Renewal

75% 90% 95% 98% Demonstrated ROI

Resident Engagement
Rate

35% 65% 80% 88% Case-of-the-Day

RBM Utilization 60% 80% 92% 96% Time savings
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The Retention Flywheel
Each component strengthens the others. More usage generates better data, which produces better recommendations,
which builds higher trust, which drives more usage. Once the cycle begins (typically Month 3–6), retention becomes
largely self-sustaining. This is why Year 1 engagement (~70%) grows to Year 5 (~92%) with minimal additional
intervention.

The critical insight: the flywheel only accelerates if the initial conditions are met. This is why ARKA's inline integration,
from day one, is essential. Systems that begin with workflow disruption never escape the friction; they're trapped in a
negative feedback loop.

The Retention Advantage: Once ARKA achieves >60% physician engagement (typically Month 6), the system
becomes increasingly difficult to displace. Competitors entering the market must overcome not only switching costs, but
the gravity of ARKA's data flywheel.

5.4.1 Long-Term Hospital-Level Outcomes

Outcome Year 1 Year 5

Imaging appropriateness improvement +12% +28%

Lab appropriateness improvement +8% +22%

Preventable adverse events avoided (per 1,000 admits) 1.2 3.8

Estimated cost savings per bed $4,200 $12,800

Resident competency (ACGME milestone achievement) +15% +35%

Staff satisfaction (RBM/utilization teams) +22% +41%

Important Caveat: These outcomes require institutional leadership alignment. If hospital leadership views ARKA as a
"tool" rather than a "cultural shift toward evidence," adoption plateaus. Sustained retention depends on messaging from
chief medical officers, department heads, and executive leadership that appropriateness is a shared value, not a
compliance box.

Retention Strategy Summary
The Problem: 90–96% of physicians override CDS alerts within weeks, leading to 45.6% long-term adoption. Most
systems fail by Month 18.

ARKA's Solution:

1. Zero Workflow Disruption: Inline integration (AIIE scores appear alongside orders in Epic)

2. Population-Specific Value: Physicians (Scoreboard + CME), Residents (Case-of-the-Day + ACGME), RBMs (40–60%
time savings)

3. Retention Flywheel: More usage → better data → better recommendations → higher trust

Projected Outcomes: Year 1: 70% monthly active, 50% override. Year 5: 92% monthly active, <25% override, <25%
contract churn. Estimated health system ROI: $12,800 cost savings per bed per year by Year 5.
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6 Implementation Action Plan with Timeline

Strategic Roadmap Overview
Our 60-month implementation roadmap is structured around four major phases, each building upon the previous one.
We employ generous timelines (1.5–2x industry standard) to account for regulatory complexity, clinical validation
requirements, and market uncertainties. This conservative approach reduces execution risk and provides buffer for
pivoting based on market feedback. All references to "ACR Scoring Engine" have been replaced with "AIIE Scoring
Engine." The Phase 0 technical deliverable is: Implement AIIE with 50+ baseline scenarios with 95%+ fidelity to
peer-reviewed clinical guidelines (not ACR-specific).

6.1 Phase 0: Foundation (Months 0–8, March–October 2026)

Phase 0 establishes the legal, technical, and financial foundations necessary for sustainable growth. This is the most
critical phase for long-term success.

6.1.1 Legal & Corporate Infrastructure (Months 1–3)

• Incorporate Delaware C-Corporation with strategic equity structure

• File provisional patent applications for AIIE scoring engine and CDS Hooks integration architecture

• Execute Business Associate Agreement (BAA) templates with legal counsel

• Procure cyber liability, E&O, and D&O insurance ($50K–$60K annually)

• Establish HIPAA compliance governance framework

• Create data processing agreements and terms of service

• Engage FDA regulatory counsel for non-device CDS self-determination documentation

6.1.2 Technical Foundation & MVP (Months 1–6)

The technical foundation must support multi-tenant deployments, clinical integrations, and rapid iteration.
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Major Technical Deliverables:
1. AIIE Scoring Engine: Implement 50+ baseline scenarios with 95%+ fidelity to peer-reviewed clinical guidelines
(RAND/UCLA + GRADE methodology)

2. Redundancy Detection: Automated flagging of duplicate tests, conflicting recommendations within 90-day windows

3. CDS Hooks Integration: RESTful endpoints compatible with Epic, Cerner; sub-100ms response time

4. SHAP Explainability Layer: Waterfall visualizations for every AIIE score with DOI-linked citations

5. Security Infrastructure: HIPAA-compliant data pipeline, AES-256 encryption, audit logging

Technology Stack: Backend: Python (FastAPI) + Node.js, PostgreSQL, Redis | Cloud: AWS (ECS/Fargate, RDS,
ElastiCache) | Frontend: React.js + TypeScript | DevOps: Docker, GitHub Actions CI/CD

6.1.3 Pre-Seed Fundraising Campaign (Months 2–6)

Goal: Secure $500K–$1M in pre-seed capital to fund Phase 0 operations and team ramp-up.

• Develop comprehensive pitch deck (problem, solution, market, traction, financials)

• Build target investor list (50+ VCs, angels, healthcare-focused funds)

• Apply to Y Combinator, 500 Global, TechStars Life Sciences programs

• Conduct 20+ investor meetings and feedback sessions

• Negotiate term sheets ($7M–$12M post-money valuation anticipated)

• Close $500K–$1M in capital by end of Q2 2026

6.1.4 Clinical Advisory Board Formation (Months 2–5)

Recruitment targets: 5–7 practicing radiologists (mix of academics, community, hospital-based), 2–3 Chief
Information Officers (CIO) or Chief Medical Information Officers (CMIO), 1 hospital epidemiologist, 1 biostatistician for
clinical validation. Advisory board members receive 0.1–0.25% equity (standard for advisors).

Phase 0 Budget

Category Estimated Cost Notes

Salaries (1–3 people) $180,000 Founder + 2 early engineers

Legal (IP, incorporation, BAAs) $75,000 Patents, corporate formation, healthcare counsel

Cloud Infrastructure $15,000 AWS dev/staging environments

Insurance (Cyber, E&O;, D&O;) $50,000 Required for hospital partnerships

Regulatory Consulting (FDA) $40,000 Non-device CDS self-determination

Marketing & Investor Relations $20,000 Pitch materials, conference attendance

Contingency (15%) $57,000 Buffer for unexpected costs

TOTAL PHASE 0 $437,000 8-month runway
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6.2 Phase 1: Pilot & Validation (Months 8–18, November 2026–August
2027)

Phase 1 validates the AIIE engine in a live clinical environment, demonstrates quantified ROI, and establishes
credibility for future fundraising and expansion.

6.2.1 First Hospital Pilot (Months 8–14)

• Deploy ARKA-CLIN at 2–3 pilot hospitals (target: 1 academic, 1 community, 1 rural)

• Integrate via CDS Hooks 2.0.1 with Epic (primary) and Cerner (secondary)

• Achieve 50+ AIIE scenarios active in production with sub-100ms latency

• Collect 90-day clinical validation data: override rates, appropriateness improvement, physician satisfaction

• Publish initial results in peer-reviewed journal or conference abstract

6.2.2 Seed Fundraising (Months 10–18)

Goal: Raise $3–$5M seed round on the strength of pilot data. Target: healthcare-focused VCs (Andreessen Horowitz
Bio+Health, General Catalyst, Flare Capital, Bessemer). Pilot data showing quantified ROI and physician adoption
metrics provides the fundraising narrative.

6.2.3 ARKA-ED MVP Launch (Months 12–18)

With AIIE engine validated in ARKA-CLIN, launch the education platform MVP: 100+ case scenarios,
Case-of-the-Day feature, basic competency tracking, and student subscription model. Target: 3–5 medical schools for
beta testing. Revenue target by end of Phase 1: $500K ARR.

6.2.4 Team Building (Months 12–18)

Role Headcount Primary Responsibilities

Founder/CEO 1 Vision, fundraising, board, partnerships

CTO 1 Architecture, technical roadmap, hiring

Backend Engineers 2 API, database, integrations, performance

Frontend Engineer 1 Dashboard UX, clinician interfaces

Clinical Informaticist 1 Scenario validation, clinical ops, FDA

Sales/BD 1 Hospital prospecting, pilot management

Customer Success 1 Onboarding, support, data analytics

TOTAL 8–9 Lean, focused team

Phase 1 Budget

Category Estimated Cost Notes

Salaries (8–9 people, partial ramp) $720,000 Ramp from 3 to 9 people over 10 months

Product Development $150,000 ML, additional scenarios, infrastructure scaling
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Category Estimated Cost Notes

Pilot Integration & Support $80,000 Dedicated resources, travel, hospital IT coordination

Regulatory & Compliance $100,000 FDA pathway confirmation, SOC 2 Type I

Sales & Marketing $120,000 Conference attendance, hospital prospecting, materials

Cloud Infrastructure $60,000 Production environments, monitoring, security

Contingency (15%) $184,500 Buffer

TOTAL PHASE 1 $1,414,500 10-month period
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6.3 Phase 2: Growth (Months 18–36, August 2027–February 2029)

Phase 2 scales from pilot to enterprise adoption, launches new product lines, and achieves revenue inflection.

6.3.1 ARKA-CLIN Commercial Expansion (Months 18–32)

Strategy: Land-and-expand within large health systems; build referral momentum. Key milestones:

• Achieve net expansion from pilot hospitals (case studies, testimonials, quantified data)

• Target 10–15 additional hospital LOIs by Month 24

• Negotiate enterprise contracts (multi-hospital agreements with health systems)

• List ARKA on Epic App Orchard and Cerner AppMarket (Month 20–24)

• Achieve 25+ hospital deployments covering 500K+ patients by Month 32

• AIIE engine expanded to 200+ scenarios with continuous evidence synthesis

6.3.2 ARKA-ED Scale (Months 20–36)

With MVP validated, scale ARKA-ED to 25+ medical schools and 150+ residency programs. Launch B2B institutional
licensing. Build Case-of-the-Day library to 500+ scenarios. Integrate ACGME milestone tracking and board exam
preparation modules. Target Year 3 revenue: $32M ARR.

6.3.3 ARKA-INS Launch (Months 24–36)

After accumulating 12+ months of ARKA-CLIN data across 25+ hospitals, launch insurance analytics: payer
benchmarking, pharma intelligence, clinical trials intelligence, and PA analytics. Target initial customers: 15 large
payers and 4 pharma companies. Target Year 3 revenue: $6.9M ARR.

6.3.4 Series A Fundraising (Months 24–30)

Goal: Raise $15–$25M Series A to fund rapid expansion. At this stage, ARKA will have: proven clinical ROI across
multiple hospitals, growing ARKA-ED revenue, initial ARKA-INS traction, and a clear path to $100M+ ARR. Target
valuation: $100–$150M pre-money.

6.3.5 FDA & Regulatory Milestones (Months 18–36)

• Maintain non-device CDS self-determination documentation with quarterly reviews

• Complete SOC 2 Type II audit (Month 24–30)

• Begin HITRUST certification process (Month 30–36)

• If any AIIE component approaches device threshold, prepare 510(k) pre-submission

• Update all contractual terms with Revised HIPAA Rules compliance

Category Estimated Cost Notes

Salaries (20+ people avg) $5,200,000 Ramp from 9 to 30+ people

Sales & Marketing $1,200,000 Enterprise sales team, conferences, marketing

Product Development $800,000 ARKA-ED + ARKA-INS build-out

Cloud Infrastructure $400,000 Multi-region, production scale
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Category Estimated Cost Notes

Regulatory & Compliance $300,000 SOC 2 Type II, HITRUST, FDA

Customer Success $500,000 Onboarding, training, support staff

Contingency (15%) $1,260,000 Buffer

TOTAL PHASE 2 $9,660,000 18-month period
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6.4 Phase 3: Scale (Months 36–60, February 2029–February 2031)

Phase 3 scales ARKA to enterprise-wide adoption, establishes international presence, and achieves
unicorn-trajectory revenue.

6.4.1 ARKA-CLIN Enterprise Scale (Months 36–60)

Vision: ARKA becomes standard of care for imaging appropriateness across North America. Growth path: Leverage
health system integrations (if 1 hospital adopts, 80% adoption across system by Month 50). Expand from 25 to 300+
hospital deployments. Build direct sales team (8–10 senior enterprise AEs). Establish partnerships with EHR
integrators (Deloitte, Accenture) for bundled deployment. Geographic expansion to all US regions. Target: $72M+
ARR by end of Phase 3.

6.4.2 AI/ML Integration (Months 36–60)

Phase 3 introduces XGBoost gradient boosting for appropriateness scoring as a Phase 3 AI/ML capability (see
Chapter 8.3 for detailed roadmap). ML augments but never replaces the deterministic AIIE engine. Evaluate whether
ML scoring component requires separate 510(k). SHAP explainability preserved throughout.

6.4.3 Series B Fundraising (Months 36–42)

Goal: Raise $40–$60M Series B to fund enterprise scale and international expansion. At this stage: $97M+ ARR,
300+ hospitals, proven three-line revenue model, clear path to IPO. Target valuation: $500M–$1B pre-money.

6.4.4 International Expansion (Months 42–60)

Initial international markets: UK (NHS), Canada, Australia, EU (starting with Germany and Netherlands).
Requirements: local regulatory compliance (CE marking for EU, MHRA for UK), FHIR R4 compatibility, language
localization, local clinical advisory boards. Target: 5–10% of Year 5 revenue from international.

Phase 3 Budget

Category Estimated Cost Notes

Salaries (150+ people) $45,000,000 Full engineering, sales, operations teams

Sales & Marketing $8,000,000 Enterprise sales, brand building, international

Product Development $6,000,000 AI/ML integration, international features

Cloud Infrastructure $3,000,000 Multi-region, edge computing pilots

Regulatory & Compliance $2,000,000 International certifications, 510(k) if needed

Customer Success $4,000,000 Global support, training, onboarding at scale

International Operations $3,000,000 Local offices, regulatory counsel, partnerships

Contingency (10%) $7,100,000 Buffer

TOTAL PHASE 3 $78,100,000 24-month period

6.5 Parallel Workstream Tracks
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Track Phase 0 (8 mo) Phase 1 (10 mo) Phase 2 (18 mo) Phase 3 (24 mo)

Product MVP & 50 AIIE scenarios 200+ scenarios, SHAP
integration

ARKA-ED & ARKA-INS
launch

AI/ML integration, 500+
scenarios

Sales Pre-sales setup First pilot & LOIs Enterprise expansion (25+
hospitals)

300+ hospitals, international

Fundraising $500K–$1M Pre-seed $3–$5M Seed $15–$25M Series A $40–$60M Series B

Regulatory HIPAA/SOC 2 prep, CDS
self-determination

FDA pathway clarity SOC 2 Type II, HITRUST 510(k) if needed,
international

Team Size 1 → 3 people 3 → 9 people 9 → 30+ people 30 → 150+ people

6.6 Execution Risk Mitigation

Risk Mitigation Contingency

Regulatory
uncertainty

Engage FDA consultant early (Month 1), pursue
pre-submission meetings

Budget 3–4 additional months for FDA submissions

First pilot delays Start hospital recruitment in Phase 0, modular CDS
Hooks API

Maintain 2–3 backup hospitals in LOI pipeline

Fundraising shortfall Conservative cash burn model, 6–9 month runway Pivot to bootstrap or strategic partnerships

Clinical validation
gaps

Partner with academic advisors on study design from
Month 2

Extend pilot by 60–90 days, expand to 2–3 hospitals

Competitive entry File patents early, build strong hospital relationships Accelerate data moat through network expansion
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7 Cybersecurity Framework and Data Protection

7.1 Healthcare Cybersecurity Landscape

The healthcare industry stands at a critical junction, facing an unprecedented surge in cyber threats combined with
increasingly stringent regulatory demands. Unlike other sectors, healthcare organizations must balance robust
security measures with the need for rapid, unimpeded access to patient data during emergencies—a tension that
cybercriminals actively exploit.

7.1.1 Industry-Specific Threat Metrics

Metric Value Significance

Average Breach Cost $7.42M–$10.22M 3–4x higher than other industries

Per-Record Cost $408 ~3x cross-industry average

Average Detection Time 279 days Critical vulnerability window

Healthcare Breaches (2025
Jan–Sep)

508 Record enforcement year

Organizations with Incidents (12
mo)

48% Nearly half affected

Ransomware as % of
Compromised Records

69% Primary attack vector

Cybersecurity Market Growth
(2024–2033)

$21.25B → $82.9B Massive investment needed

Healthcare breach costs are 3–4x higher than other industries because, unlike financial sectors where fraudulent
transactions can be reversed, healthcare breaches expose sensitive personal and medical information that criminals
can exploit for decades. Identity theft, insurance fraud, prescription drug theft, and extortion are common
consequences.

48% of healthcare organizations experienced at least one confirmed cybersecurity incident in the past 12 months,
with ransomware attacks affecting 11% of healthcare providers. The widespread nature of these incidents demonstrates
that cybersecurity is no longer a theoretical concern—it is a present, operational reality that ARKA must address from
day one.
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7.2 Defense-in-Depth Architecture

Rather than relying on a single security perimeter, modern healthcare cybersecurity employs a layered
defense-in-depth model. Each layer provides independent protection, ensuring that compromise of one layer does not
expose the entire system. Our architecture implements five distinct security layers, each addressing specific threat
vectors.

7.2.1 Layer 1: Network Security (Perimeter Defense)

The outermost layer provides the first line of defense against external threats:

Virtual Private Cloud (VPC): All cloud infrastructure operates within isolated VPCs with strict network
segmentation. Production, staging, and development environments are fully isolated.

Web Application Firewall (WAF): Protects against SQL injection, XSS, and application-layer DDoS attacks.
Custom rules tuned to healthcare-specific attack patterns.

DDoS Protection: Distributed denial-of-service mitigation with automatic traffic filtering and geographic-based
rate limiting.

Intrusion Detection/Prevention (IDS/IPS): Real-time monitoring of network traffic for known and zero-day
attack signatures. Automated blocking of malicious traffic patterns.

Zero-Trust Architecture: No implicit trust based on network location. Every request authenticated and
authorized regardless of origin.

7.2.2 Layer 2: Application Security

OWASP Top 10 Compliance: All application code reviewed against OWASP Top 10 vulnerabilities. Automated
SAST/DAST scanning in CI/CD pipeline.

Input Validation: Strict input validation on all user-facing and API endpoints. The AIIE input validation layer
programmatically rejects DICOM images, HL7 waveforms, and continuous signal formats.

Rate Limiting: API rate limiting per endpoint, per user, and per institution. Prevents brute-force attacks and
resource exhaustion.
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Dependency Management: Automated vulnerability scanning of all third-party dependencies with SLA-based
remediation timelines (Critical: 24 hours, High: 72 hours).

7.2.3 Layer 3: Data Security

AES-256 Encryption at Rest: All data stored in encrypted form using AES-256. Encryption keys managed via
AWS KMS with automatic rotation.

TLS 1.3 in Transit: All data transmitted over TLS 1.3 with perfect forward secrecy. No support for deprecated
protocols (TLS 1.0/1.1).

Field-Level Encryption: PHI fields receive additional field-level encryption beyond volume-level encryption,
ensuring data remains protected even if database access is compromised.

Hardware Security Modules (HSM): Cryptographic key operations performed in FIPS 140-2 Level 3 validated
HSMs.

Data Classification: Four-tier data classification: Public, Internal, Confidential (PHI), and Restricted. Each tier
has specific handling, storage, and access requirements.

7.2.4 Layer 4: Identity & Access Management

Multi-Factor Authentication (MFA): Mandatory MFA for all user accounts, including API access. Hardware
tokens supported for privileged access.

Role-Based Access Control (RBAC): Granular permissions based on organizational role. Least-privilege
principle enforced for all access decisions.

Single Sign-On (SSO): SAML 2.0 and OIDC-based SSO integration with hospital identity providers. Eliminates
password fatigue and reduces credential compromise risk.

Privileged Access Management (PAM): Just-in-time (JIT) access for administrative operations. All privileged
sessions recorded and auditable.

7.2.5 Layer 5: Monitoring & Incident Response

Security Operations Center (SOC): 24/7 monitoring with automated alert triage and escalation procedures.

SIEM Integration: Centralized log aggregation and correlation across all layers. Machine learning-based
anomaly detection.

Forensic Readiness: Comprehensive audit logging with tamper-proof storage. Chain-of-custody procedures for
digital evidence.

Automated Incident Response: Playbook-driven response procedures with automated containment actions for
known threat patterns.
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7.3 Regulatory Compliance Framework

ARKA maintains compliance across multiple overlapping regulatory frameworks, leveraging strategic overlap to
maximize compliance efficiency:

Framework Scope ARKA Timeline Key Requirements

HIPAA Healthcare data privacy Phase 0 (Day 1) Privacy Rule, Security Rule, BAAs, breach notification

SOC 2 Type I Security controls
attestation

Phase 1 (Month 12) Trust service criteria: security, availability, confidentiality

SOC 2 Type II Controls effectiveness over
time

Phase 2 (Month 24–30) 6–12 month observation period with audit

HITRUST CSF Healthcare-specific security Phase 2 (Month 30–36) 14 domains, 49 controls, healthcare-specific

NIST 800-53 Federal security standards Ongoing Asset management, access control, incident response

7.4 EHR Integration Security

Integration with Electronic Health Record systems like Epic is essential for clinical workflow but introduces significant
security challenges. Patient data flows through multiple systems, and each integration point is a potential attack
surface.

7.4.1 Epic Integration Security Architecture

Mutual TLS (mTLS): Bidirectional certificate-based authentication ensuring both parties are verified before any
data exchange.

SMART on FHIR OAuth 2.0: Standards-based token authentication for fine-grained permission scoping. Tokens
are short-lived (15-minute expiry) with refresh token rotation.

CDS Hooks Validation: Cryptographic validation of clinical decision support payloads ensures data integrity and
authenticity.

Minimum Necessary Principle: Only requesting and processing data required for the specific clinical use case.
ARKA never requests full patient records.

In-Memory Processing: Sensitive data never persisted to disk, only retained in volatile memory for the duration
of the scoring request.

Comprehensive Audit Trail: Every data access logged with user, timestamp, justification, and data elements
accessed.

Key Design Principle: The Epic integration processes patient orders and returns AIIE-scored appropriateness
recommendations without ever storing or transmitting raw PHI. The AIIE engine receives only structured order context
(age, sex, indication, prior imaging history)—never full medical records, SSNs, or insurance identifiers. Patient
identifiers are stripped at Layer 1 (Data Ingestion), and the AIIE scoring algorithm operates on de-identified clinical data.

7.5 Data Classification Model

Classification Description ARKA Pipeline Stage Handling Requirements

Public Marketing materials, published
research

Output (anonymized
insights)

Standard security controls
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Classification Description ARKA Pipeline Stage Handling Requirements

Internal Business operations, non-PHI
analytics

Stage 3 (Aggregated
metrics)

Access control, encryption at rest

Confidential
(PHI)

Patient-linked clinical data Stage 1–2 (Ingestion, AIIE
scoring)

AES-256, field-level encryption, BAA required

Restricted Encryption keys, access
credentials

Infrastructure layer HSM storage, split knowledge, audit logging

7.6 Incident Response Plan

ARKA maintains a comprehensive incident response plan with defined timelines and escalation procedures:

Phase Timeline Actions Responsible Party

Detection 0–15 minutes Automated alert triage, initial severity classification,
notification to on-call engineer

SOC / On-call Engineer

Containmen
t

15–60 minutes Isolate affected systems, preserve evidence, activate
incident response team

Incident Commander

Eradication 1–24 hours Remove threat, patch vulnerabilities, restore from clean
backups

Engineering Team

Recovery 24–72 hours Restore services, verify integrity, monitor for recurrence Engineering +
Operations

Post-Incide
nt

72 hours–2
weeks

Root cause analysis, control improvements, playbook
updates, training

Security Team +
Leadership

HIPAA Breach Notification: If a breach affecting PHI is confirmed, ARKA follows HIPAA Breach Notification Rule
requirements: affected individuals notified within 60 days, HHS notified within 60 days (or annually for breaches
affecting fewer than 500 individuals), and media notification for breaches affecting 500+ individuals in a single
jurisdiction.

7.7 Cyber Insurance & Financial Protection

Coverage Type Amount Phase Purpose

Cyber Liability $10M Phase 0 Data breach response, notification costs, forensics

E&O; Insurance $5M Phase 0 Errors & omissions in AIIE recommendations

D&O; Insurance $5M Phase 0 Director and officer liability protection

Professional Liability $2M–$5M Phase 1 Malpractice defense support

Business Interruption $5M Phase 2 Revenue loss during security incidents
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Cybersecurity Key Takeaways
• Cost of Breaches: Healthcare breach costs are 3–4x higher than other industries, with average costs of
$7.42M–$10.22M per incident

• Layered Defense: Five-layer architecture ensures that no single point of failure compromises the entire system

• Integration Security: Epic and FHIR integrations implement security at multiple levels while maintaining workflow
efficiency

• Compliance Alignment: Strategic overlap of HIPAA, SOC 2, HITRUST, and NIST requirements maximizes
compliance efficiency

• Incident Readiness: Well-defined incident response plan with clear timelines enables rapid detection and
containment

• Minimal Data Exposure: AIIE processes only structured order context—never full medical records—minimizing
breach surface area
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8. Roadblocks, Risk Mitigation, and Adaptation

Building ARKA is not easy. We do not pretend otherwise.

This chapter presents a transparent, evidence-based catalog of the challenges we anticipate, each paired with concrete
mitigation strategies. This is not optimism—it is rigorous due diligence. We have modeled failure modes, stress-tested
our assumptions, and designed resilience into our operational and technical roadmap. Our goal is not to eliminate
risk—that is impossible in healthcare innovation—but to understand it, measure it, and respond to it with speed and
precision.

Risk Assessment Framework

The chart above presents our integrated risk matrix across regulatory, commercial, technical, and operational
domains. Each roadblock is evaluated on two dimensions: likelihood of occurrence (probability over 18-36 months)
and potential business impact (revenue, timeline, market position). Our mitigation strategies are designed to shift
these curves downward and rightward—reducing both probability and impact through systematic control and
contingency planning.

8.1 Anticipated Roadblocks and Mitigation Strategies

Roadblock 1: FDA Regulatory Reclassification Risk
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Dimension Assessment Justification

Likelihood Medium (40%) Congressional action required; FDA cannot
unilaterally reclassify non-AI CDS. Current
status: non-Device. Trigger: legislative
change, not regulatory.

Business Impact High If AI/ML triggered: additional 18-24 month
510(k) pathway, $2.5-4M regulatory costs,
market entry delay.

Overall Risk MEDIUM-HIGH Mitigation portfolio reduces net exposure to
low-medium.

The Challenge: The FDA has authorized 1,250+ AI/ML medical devices since 2015, most via 510(k). However,
ARKA deliberately operates as non-AI CDS under 21 CFR 1860.3(g)(2), which grants statutory exclusion from device
classification. This exemption applies only to evidence-based, deterministic algorithms. If ARKA later incorporates
AI/ML (Phase 3+), FDA may reclassify it as a Device, triggering 510(k) review. Recent FDA guidance (2023-2024)
has tightened scrutiny on 'hidden AI' in CDS, increasing legislative pressure for blanket AI/ML device requirements.
Congressional action (proposed MedTech legislation) could eliminate the non-Device exclusion entirely, forcing all
AI-augmented CDS into the Device pathway.

ARKA's Mitigation: (1) Deliberate Optimization-First Architecture: ARKA remains optimization software (rule-based
AIIE engine) through Phase 3. No AI/ML in scoring or risk assessment. This preserves non-Device status indefinitely,
provided features remain evidence-based and deterministic. (2) Modular Regulatory Strategy: AI/ML features (Phase
3+) are physically and logically separated from the core AIIE engine, enabling independent regulatory pathways.
LLM-enhanced explanations can be delivered via separate CDS Hooks endpoint, potentially as non-Device if purely
explanatory. (3) Legislative Monitoring: We monitor Congressional medtech bills quarterly; if AI/ML requirements
accelerate, we pivot to 510(k) pathway with 18-24 month preparation window. (4) FDA Pre-Submission Meetings:
Year 2-3, we initiate Type C meetings with FDA to clarify regulatory classification of our AI/ML roadmap, de-risking
any future pivots. (5) Partnership with Regulatory Counsel: Covington & Burling (FDA focus), on retainer.

Contingency: If Congress eliminates the CDS non-Device exclusion (low probability, but plausible by 2028), ARKA
activates accelerated 510(k) pathway using de novo pathway for novel algorithm, 18-month clearance target. Cost:
$3-4M, timeline: 18-24 months. Revenue impact: delay to Year 3 in US market, but minimal impact on international
expansion (Europe: MDR clearance via notified body is lower-friction). Contingency funding: $5M reserved in Series
B round.

Roadblock 2: Physician Adoption and Clinical Alert Fatigue

Dimension Assessment Justification

Likelihood High (70%) Alert fatigue endemic in EHR industry; only
2% of US physicians use AI CDS tools;
63.77% override rates for EHR-native alerts.

Business Impact CRITICAL Low adoption = low utilization → low data →
low contractual revenue. Product-market fit
failure.

Overall Risk HIGH Mitigation portfolio (workflow design,
transparency, control) reduces to medium.

The Challenge: Physicians are inundated with ~10 alerts per patient per day in modern EHRs; typical override rate is
63.77% (Topaz et al., 2019). Only 2% of US physicians currently use AI-driven CDS tools (Frost & Sullivan, 2024).
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The decision-making unit in a hospital typically spans 5-10 stakeholders: attending physicians, case managers,
utilization review nurses, payers, and clinic administrators. Each has different incentives. Introducing a new CDS tool
creates friction: workflow disruption, training overhead, change management resistance, and skepticism of 'black box'
AI. Our initial market research (30 physician interviews) revealed: 68% concerned about workflow disruption, 71%
worried about liability, 55% skeptical of algorithm transparency, 44% cite alert fatigue as reason for low EHR CDS
adoption.

ARKA's Mitigation: (1) Zero Workflow Disruption: ARKA embeds into existing CDS Hooks endpoints; no new
applications, no new logins, no new documentation. Recommendations appear where physicians already look (EHR
order entry, care plan, imaging worklist). (2) Transparency as Competitive Advantage: ARKA uses SHAP values to
decompose every recommendation into human-readable factors (e.g., 'Age 68, cardiac history, imaging protocol =
High Priority'). This is orthogonal to overrides; transparency reduces skepticism. (3) Physician-Controlled Thresholds:
Hospitals can tune alert sensitivity per department (Cardiology may want High + Medium; Orthopedics only Critical).
Avoids one-size-fits-all alert fatigue. (4) Inline CDS Hooks Delivery: Recommendations appear as inline suggestions
during order placement, not as separate alerts. Studies show inline CDS has 35-50% higher adoption than post-event
alerts (Kucher et al., 2021). (5) Utilization Analytics & Feedback Loop: We provide hospitals with real-time adoption
dashboards (override rates, accepted recommendations, clinical outcomes). This enables continuous tuning and
demonstrates ROI. (6) Change Management Partnership: ARKA includes 6-month clinical champion program:
embedded physician advisors train staff, address concerns, optimize thresholds. This is included in our
implementation fee.

Contingency: If early pilots (Year 1-2) show <40% adoption despite mitigation, we activate expansion to downstream
use cases (prior auth workflows, payment denial prediction, staff scheduling optimization) where alert fatigue is lower
and adoption barriers are weaker. We also increase emphasis on outcomes data collection: if we can demonstrate
10%+ cost reduction or 15%+ process improvement, adoption barriers drop precipitously.

Roadblock 3: EHR Vendor In-House Competition (Epic, Oracle Health, Others)

Dimension Assessment Justification

Likelihood Medium (50%) Epic (38% market share) and Oracle Health
(25%) already building CDS features
in-house. Timeline: 3-5 years for feature
parity.

Business Impact High If EHR vendors bundle native CDS, price
competition intensifies, margin compression,
customer lock-in increases.

Overall Risk MEDIUM Mitigation (network effects, specialist
positioning, partnerships) creates
defensibility.

The Challenge: Epic Systems (38% US hospital market, $5.4B revenue, 10,000+ engineers) and Oracle Health
(25%, acquired Cerner for $28.3B in 2022) have both announced in-house CDS and AI initiatives. Epic's 'CDS Hooks'
open standard was partially designed to create EHR-side CDS; Oracle is integrating Cerner's clinical algorithms. If
EHR vendors achieve feature parity with standalone CDS vendors (70-80% accuracy) within 3-5 years at bundle
pricing (0% incremental cost), hospitals optimize for simplicity and negotiate lower pricing. The incumbent advantage
(tight EHR integration, no vendor management overhead) is formidable.

ARKA's Mitigation: (1) Cross-Hospital Data Network Effect: ARKA's value increases with scale of real-world data
aggregation. Hospitals using ARKA share anonymized data (claims, imaging, outcomes) via our secure data lake;
this enables superior algorithm training (Year 2-3 onwards). Epic and Oracle cannot access competitor hospital data.
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Network effect is our durable competitive moat. (2) Specialist vs. Generalist Positioning: ARKA focuses on imaging
CDS + high-stakes utilization review workflows where accuracy is critical. EHR vendors build generalist CDS for 100+
use cases at lower accuracy. We win on domain depth. (3) Vendor-Agnostic Infrastructure: ARKA integrates with
Epic, Cerner, Medidata, Athenahealth, eClinicalWorks via open standards (FHIR, CDS Hooks, HL7). If Epic/Oracle
CDS reaches 70% accuracy, hospitals using those vendors can supplement with ARKA for high-stakes cases.
Reduces head-to-head competition. (4) Partnership Strategy: We position ARKA as a preferred partner for Epic and
Oracle CDS ecosystems (rather than competitor). Revenue share model: hospital buys ARKA through Epic/Oracle
marketplace, we split fees 70/30. Reduces switching friction. (5) Acquisition Risk Mitigation: If Epic/Oracle attempts
acquisition (unlikely, but possible), we have already secured data network effects and international footprint (France,
UK) that reduces acquisition value. Acquisition price would be cap-table neutral or upside-neutral for Series A/B
investors.

Contingency: If Epic/Oracle achieves 75%+ accuracy and 50%+ hospital adoption within 3 years, ARKA pivots to
adjacent markets: prior auth automation, cost prediction, staffing optimization. We also accelerate international
expansion (Europe, APAC) where EHR vendor consolidation is lower and standalone CDS vendors have stronger
market positions.

Roadblock 4: Reference-Based Pricing (RBM) Market Consolidation

Dimension Assessment Justification

Likelihood Medium (45%) eviCore, Optum, AIM increasingly dominant;
85%+ of US imaging under RBM.
Consolidation ongoing.

Business Impact Medium Consolidation reduces customer base size,
but increases per-customer value (volume).
Net neutral to positive.

Overall Risk MEDIUM Mitigation (data analytics complement, CMS
ePA mandates) creates win-win positioning.

The Challenge: The reference-based management (RBM) industry is consolidating around 3-4 major players:
eviCore (UnitedHealth, $10B+ revenue), Optum (UnitedHealth, $200B+ revenue), and AIM Specialty Health (Anthem,
$3B+ revenue). These firms control 85%+ of US imaging RBM market via payer relationships. Consolidation reduces
fragmentation, but creates pricing power imbalance: large RBM vendors dictate terms to independent CDS vendors.
Risk: RBM vendors build in-house CDS, bundling it with RBM tools and eliminating need for standalone vendors.

ARKA's Mitigation: (1) Data Analytics Layer Complementarity: ARKA's core value is not RBM rule enforcement
(which RBM vendors do well), but hospital-side analytics: cost reduction visibility, workflow optimization, outcomes
prediction. We position as a complement to RBM, not a replacement. RBM vendors benefit from downstream data on
approval rates, appeals, clinical outcomes; they license ARKA insights to improve their own RBM models. Revenue
model: hospital pays for ARKA (70%), RBM vendor pays licensing fee for insights (30%). (2) CMS Electronic Prior
Authorization (ePA) Mandate: January 2027 effective date mandates ePA for imaging. This shifts power from private
RBM vendors to payers and hospitals. ARKA becomes critical infrastructure for ePA automation. We align with CMS
regulatory tailwinds, not fight them. (3) Dual Customer Strategy: We sell to both hospitals and RBM vendors. This
prevents single-vendor lock-in. Hospitals see ARKA as tool to manage payer relationships; RBM vendors see ARKA
as tool to manage hospital relationships. Balanced power dynamic. (4) Acquisition Optionality: If eviCore/Optum
approaches us for acquisition, we have already built hospital relationships and data network effects that make
acquisition price attractive (likely $250M-500M range).
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Contingency: If RBM consolidation accelerates and large vendors are unwilling to partner, ARKA pivots to health
plan side: we sell directly to Anthem, UnitedHealth, Humana as prior auth optimization tool. Revenue model shifts to
FTE replacement (savings from reduced manual auth reviews: $500K-$1M per health plan).

Roadblock 5: Data Breach and HIPAA Enforcement

Dimension Assessment Justification

Likelihood Low-Medium (25-30%) Healthcare data breaches: 725 in 2023 (up
8% YoY). HIPAA fines: average
$7.42M-$10.22M. But mature healthcare
vendors rarely breached.

Business Impact CRITICAL Single breach = loss of all customer
contracts, litigation, reputational destruction,
$50M+ liability exposure.

Overall Risk MEDIUM Mitigation (defense-in-depth, minimal data
surface, SOC 2, insurance) reduces to low.

The Challenge: Healthcare data breaches are endemic. In 2023, there were 725 breaches affecting 112+ million
records (HHS OCR). Average HIPAA settlement: $7.42M-$10.22M (Anthem: $39.5M in 2015; Equifax: $700M in
2019; UnitedHealth: $71M for 2024-2025 attacks). ARKA handles Protected Health Information (PHI): imaging data,
claims, clinical notes, patient demographics. Breach vectors include: (1) insider threat (employee data theft), (2)
external breach (ransomware, SQL injection), (3) misconfiguration (exposed S3 buckets, unencrypted backups), (4)
vendor compromise (supply chain attack), (5) regulatory investigation (inadequate audit controls). Single breach
could destroy the business.

ARKA's Mitigation: (1) Defense-in-Depth Security Architecture: Multi-layer security: (a) encryption at rest
(AES-256), in transit (TLS 1.3), and in use (no plaintext in logs); (b) zero-trust network architecture (mTLS between
services, no implicit trust); (c) VPC isolation with private subnets, no direct internet access to databases; (d) regular
penetration testing (quarterly external, monthly internal); (e) intrusion detection (IDS) and behavior anomaly detection
(BAD) using open-source Zeek + custom ML models. (2) Minimal Data Surface: ARKA collects only the minimum PHI
required for algorithm training: imaging, claims, basic demographics. We do NOT store SSNs, full medical records,
genetic data, behavioral health data. This reduces breach scope and regulatory liability. Data retention: 3-year rolling
window; older data is purged. (3) SOC 2 Type II Certification: By end of Year 1, ARKA completes SOC 2 Type II audit
(security, availability, processing integrity, confidentiality, privacy). Certification is required by hospital customers and
reduces cybersecurity insurance premiums. (4) HIPAA Business Associate Agreements (BAAs): Every customer
agreement includes comprehensive BAA with standard HIPAA obligations: access controls, encryption, audit logging,
breach notification (60 days), incident response procedures. (5) Incident Response Plan: Pre-established incident
response playbook: detection → containment → eradication → recovery → post-incident review. Tabletop exercises
quarterly. External incident response firm (on retainer) provides 24/7 support. (6) Cyber Insurance: $10M cyber
liability policy (covers defense costs, breach notification, regulatory fines, business interruption). Underwritten by
AIG/Beazley.

Contingency: If breach occurs despite mitigation, ARKA has established legal counsel (Davis Polk), crisis
communication firm (Edelman), and incident response team. Immediate actions: (1) notification to all affected
customers within 60 days; (2) free credit monitoring + identity theft insurance for affected individuals; (3) regulatory
self-report to HHS OCR (cooperation reduces fines by 30-50%); (4) transparent post-incident review + public security
roadmap. Worst-case fine: $5-15M (covered by insurance + reserves); customer attrition: 30-40% (recoverable if
response is transparent and swift); valuation impact: 30-50% discount (recoverable over 12-18 months).
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Roadblock 6: Hospital Budget Constraints and Cost Center Perception

Dimension Assessment Justification

Likelihood Medium (55%) Hospital margins: 1.5-3.5% (2023 AHA
data). 56% of costs are labor. Budget
freezes common during downturns.

Business Impact Medium Budget constraints delay purchasing
decisions, increase price sensitivity, reduce
deal size. But they also drive demand for
cost reduction.

Overall Risk MEDIUM Mitigation (positioning as cost-reduction tool,
ROI quantification, performance-based
pricing) creates alignment.

The Challenge: US hospital margins are razor-thin: 1.5-3.5% (2023 AHA data). Labor costs consume 56% of
operating budgets. Capital expenditure budgets are heavily constrained. During downturns (which occur every 3-5
years), hospitals freeze all non-critical spending. If ARKA is perceived as a cost center (overhead, no immediate
revenue impact), hospital CFOs deprioritize it. This is particularly acute in regional/rural hospitals (5-100 beds) with
limited IT budgets and high sensitivity to per-bed costs.

ARKA's Mitigation: (1) Positioning as Cost Reduction, Not Cost Center: ARKA is explicitly framed as a tool that
reduces costs, not increases them. Our messaging: 'ARKA pays for itself.' Specific ROI messages: (a) imaging
overutilization reduction (average 12-18% reduction in unnecessary imaging, $5-8M annual savings for typical
400-bed hospital); (b) labor reduction (prior auth time: 15-30 min/case without ARKA, 2-5 min/case with ARKA; one
FTE manages 2,000+ cases/year, saves $60-80K annually); (c) payer reimbursement acceleration (reduced appeals,
faster payment cycle, 5-10% improvement). Total ROI: 63:1 within 18 months. (2) ROI Quantification & Outcomes
Dashboards: Every customer receives real-time analytics dashboard showing: cost savings realized, imaging
reductions, staff time saved, revenue impact. Monthly ROI review with customer CFO. This creates accountability and
justifies continued budget allocation. (3) Performance-Based Pricing: ARKA offers hybrid pricing: base fee
($150-300K/year depending on hospital size) + success fee (10% of cost savings above baseline, capped at 2x base
fee). This aligns ARKA economics with hospital economics. Hospital only pays more if ARKA drives measurable
savings. (4) Phased Implementation & Capital Efficiency: We offer phased rollout (Year 1: imaging CDS only; Year
2-3: prior auth + staffing optimization). This spreads capital spend over time, improves capital efficiency, reduces
per-year budget impact.

Contingency: If hospital budget freezes prevent new deals (Year 1-2), ARKA activates alternative go-to-market: (1)
revenue share model (ARKA takes 30-40% of cost savings as payment; hospital risk-free); (2) outbound services
model (ARKA staff operate the system on hospital's behalf, hospital pays per-case fee, no upfront capital); (3)
MSO/IDN strategy (large hospital systems have centralized buying; negotiating with 10 IDNs (Ascension, Mayo,
Cleveland Clinic, etc.) is more efficient than 1,000+ individual hospitals).

Roadblock 7: Crowded Clinical Decision Support Market (Imaging CDS)

Dimension Assessment Justification

Likelihood High (75%) Viz.ai, Nuance, Stanson, Imazing, and
others already have product/market fit.
Venture funding: $800M+ into imaging
AI/CDS.
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Dimension Assessment Justification

Business Impact Medium Increased competition, price compression,
customer acquisition cost (CAC) inflation.
But market is large enough for multiple
winners.

Overall Risk MEDIUM-HIGH Mitigation (competitive differentiation,
network effects, underserved segments)
creates defensibility.

The Challenge: The imaging CDS market has attracted major players and substantial venture funding: Viz.ai
($300M+ funding), Nuance (acquired by Microsoft for $20B), Stanson Health, Imazing, Arterys, and others. These
vendors have product-market fit in specific domains (acute stroke, pulmonary embolism, COVID-19 pneumonia
screening). They offer critical alerts (red flags) at high sensitivity (95%+), reducing missed diagnoses. However, they
do not broadly address imaging overutilization, cost reduction, or reference-based management—areas where ARKA
is focused. The imaging AI market is expected to grow at 25% CAGR through 2030 ($2B+ market), but with 6-8
significant competitors vying for share.

ARKA's Competitive Differentiation Strategy: We do not compete directly on clinical sensitivity (acute stroke
detection, etc.). Instead, we compete on breadth (addressing all imaging modalities and utilization reviews), cost
reduction ROI, and operational integration. The table below provides detailed competitive positioning:

Dimension ARKA Viz.ai Nuance Stanson Imazing

Algorithm
Architecture

Rule-based
deterministic (AIIE)

Deep Learning
(CNN)

Mixed (Deep
Learning + Rules)

Rules + ML Deep Learning

Data Model All imaging
modalities (15+)

Cardiac, Neuro
(specialties)

Multi-specialty
(broad)

Multi-specialty Cardiac, Neuro

Customization High
(hospital-specific
tuning)

Low
(one-size-fits-all)

Medium Medium Low

Average Latency 200-500ms
(real-time)

2-5s (batch) 3-10s (real-time) 1-2s 5-10s

Revenue Model Hybrid (base +
success)

Subscription +
licensing

Licensing (per case) Subscription Subscription

Network Effects Strong
(cross-hospital data)

Weak (proprietary) Weak (proprietary) Weak None

Regulatory Status Non-Device CDS
(2026+)

510(k) Device 510(k) Device Non-Device
(unclear)

Non-Device

Cost Reduction
Focus

High (utilization,
RBM)

Low (clinical
accuracy only)

Medium Medium Low

Outcomes
Transparency

SHAP explanations
(100%)

Opaque deep
learning

Partial (some
explainability)

Partial Opaque

ARKA's Mitigation: (1) Breadth of Coverage: Viz.ai and Imazing focus on acute (red flag) detection in 2-3 modalities.
ARKA addresses imaging utilization across 15+ modality combinations (CT chest, MRI spine, ultrasound, etc.),
enabling adoption across all hospital departments. (2) Cost Reduction ROI Messaging: Competitors emphasize
clinical accuracy and missed diagnosis reduction (hard to quantify, strong legal defensibility). ARKA emphasizes cost
reduction (easy to quantify, aligns with hospital economics). Our 63:1 ROI claim is orthogonal to clinical competitors'
positioning. (3) Customization & Configurability: ARKA's rule-based engine enables per-hospital threshold tuning and
rule customization. Competitors' deep learning models are black boxes, cannot be tuned per hospital. This is critical
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for RBM integration: each hospital/payer has different reference-based pricing guidelines. ARKA adapts; competitors
don't. (4) Integration Depth & Latency: ARKA's 200-500ms latency enables real-time workflow integration (inline
suggestions during order entry). Competitors' batch processing (2-10s) forces out-of-workflow alerts, lower adoption.
(5) Network Effects Moat: Cross-hospital data aggregation creates defensibility that competitors (who are
single-hospital focused or proprietary) cannot match. As ARKA scales to 50+ hospitals, algorithmic accuracy
compounds. Competitors cannot catch up without their own network.

Contingency: If Viz.ai or Nuance expand into utilization review and cost reduction (adjacent market), ARKA activates
differentiation on transparency (SHAP explainability), customization, and RBM integration depth. If one competitor
achieves >30% market share, ARKA considers partnership or acquisition (likely acquirer: UnitedHealth, Anthem, or
large health system). Potential acquisition price: $100-250M depending on traction at time of acquisition.

Roadblock 8: Founder Dependency and Key Person Risk

Dimension Assessment Justification

Likelihood High (60%) Founder is CEO and primary fundraiser. Key
person dependency inherent in startup
phase.

Business Impact High Loss of founder = loss of momentum,
investor confidence, customer relationships,
internal morale impact.

Overall Risk MEDIUM-HIGH Mitigation (advisory board, CTO/COO
recruitment, insurance) reduces to medium.

The Challenge: ARKA is currently founder-led (CEO is primary decision-maker, fundraiser, and product visionary).
Key person dependency is endemic in early-stage startups. Risk scenarios: (1) founder illness/death, (2) founder
burnout/departure, (3) founder distraction by investor demands, (4) founder's personal crisis impacting focus. During
Series A-B (Years 1-3), this risk is highest. Investors worry that business value is not transferable to successor
leadership.

ARKA's Mitigation: (1) Advisory Board Expansion: We are recruiting 4-5 senior healthcare executives (ex-CEO of
large health system, ex-Chief Medical Officer of major payer, ex-COO of Epic competitor) to advisory board. These
advisors provide business continuity and investor confidence. (2) Co-Founder/CTO Recruitment: Year 1, we recruit a
co-founder CTO (healthcare software veteran, 15+ years experience). CTO owns product, engineering, roadmap;
CEO owns business development, fundraising, partnerships. This distributes key person risk across two functional
leads. (3) COO Recruitment (Year 2): Year 2, we recruit Chief Operating Officer to own finance, HR, operations. This
creates a leadership triad (CEO, CTO, COO) reducing single-person dependency. (4) Key Person Insurance: $5M
key person life insurance policy on founder, with proceeds going to company. This provides financial buffer if founder
is incapacitated. (5) Succession Planning Documentation: All critical processes (fundraising, customer relationships,
product decisions) are documented and transferred to leadership team by Year 2. (6) Board Governance: We
establish formal Board of Directors (Founder CEO, institutional investor director, independent director, CTO). Board
provides oversight and ensures smooth succession in event of founder departure.

Contingency: If founder becomes incapacitated (low probability, but acknowledged), succession is predetermined:
interim CEO is one of two advisory board members (ex-CEO of health system or ex-COO of Epic). This person
activates within 2 weeks, maintains investor and customer relationships, and either finds permanent CEO (with board
support) or expands into permanent role. Key person insurance ($5M) covers transition costs and revenue loss.
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Roadblock 9: Medical Malpractice Liability and CDS-Related Litigation

Dimension Assessment Justification

Likelihood Low-Medium (20-30%) CDS Hooks non-Device CDS is legally
protected by FDA/Medicare; no previous
CDS vendor litigation. But risk is non-zero.

Business Impact High Single adverse judgment = $5-50M liability,
reputational damage, insurance premium
inflation, possible business shutdown.

Overall Risk MEDIUM Mitigation (CDS vs CDM legal distinction,
evidence-based algorithms, disclaimers,
insurance) reduces to low-medium.

The Challenge: Medical devices and clinical software can face malpractice litigation if they contribute to patient
harm. Risk vectors: (1) ARKA recommendation is ignored, patient harm occurs, plaintiff sues alleging ARKA was not
sufficiently visible/transparent; (2) ARKA recommendation is followed, patient harm occurs (unexpected complication,
missed diagnosis), plaintiff sues alleging ARKA was faulty or opaque; (3) regulatory enforcement: HHS OCR
investigates ARKA for HIPAA violation, applies penalties. To date, no CDS vendor has faced major malpractice
judgment (CDS is legally protected as advisory, not prescriptive), but risk is non-zero as CDS market grows and
plaintiff bar becomes more sophisticated.

ARKA's Mitigation: (1) Legal Distinction: CDS vs. CDM: ARKA is Clinical Decision Support (advisory), not Clinical
Decision Making (prescriptive). This distinction is critical. CDS makes recommendations; physicians make final
decisions. ARKA's UI explicitly labels recommendations as 'suggestions' with override controls. No hard stops, no
automated orders. This legal framing is our strongest defense. (2) Evidence-Based Algorithm Design: All ARKA
recommendations are grounded in peer-reviewed evidence (randomized controlled trials, meta-analyses, clinical
guidelines from ACC, AHA, APA, etc.). We maintain full audit trail of evidence sources. This creates legal
defensibility: if outcome is poor, we can prove recommendation was evidence-based. (3) Clear Disclaimers & Risk
Acknowledgment: Every recommendation includes explicit disclaimer: 'ARKA recommendation is a clinical support
tool only. Final clinical decision is the responsibility of the treating physician. ARKA does not replace clinical
judgment.' (4) Liability Insurance: $2-5M professional liability (malpractice) insurance policy, underwritten by
AIG/Beazley. Covers defense costs, settlements, judgments. (5) Legal Counsel Retention: We retain specialized
medical device/healthcare counsel (Covington & Burling, O'Melveny & Myers) to monitor emerging litigation trends
and update disclaimers proactively. (6) Clinical Governance Committee: Quarterly review of adverse events,
near-misses, and algorithm performance. Any adverse event triggers root cause analysis and algorithm refinement.

Contingency: If litigation is filed, ARKA activates legal defense: (1) insurance company assigns defense counsel; (2)
internal root cause analysis to determine if ARKA performed as designed; (3) expert witness recruitment (leading
radiologists, cardiologists, imaging experts); (4) aggressive early-stage dismissal (summary judgment motion)
leveraging CDS legal protection. Settlement authority: up to $1M without board approval, $1-5M with CFO approval,
>$5M with board approval. Likely outcome (if ARKA performed as designed): dismissal or confidential settlement
within 12-24 months.

Roadblock 10: State-Level Regulatory Patchwork and Telehealth Rules

Dimension Assessment Justification

Likelihood Low (30%) State laws are fragmented but evolving
toward national standards. HIPAA is federal
baseline. State variation is moderate.
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Dimension Assessment Justification

Business Impact Medium State-specific compliance increases legal
costs, slows go-to-market in some states,
complicates customer contracting.

Overall Risk LOW-MEDIUM Mitigation (state-by-state legal review,
configurable rules, federal HIPAA baseline)
manages risk to low.

The Challenge: US healthcare regulation is fragmented across federal (FDA, CMS, HHS, FTC) and state (medical
boards, insurance commissioners, state attorneys general) authorities. Key state-level variations: (1) telehealth
coverage mandates (38+ states have varying requirements for remote visit coverage); (2) AI/algorithm transparency
requirements (Colorado, Vermont, California proposing/implementing algorithm impact assessments); (3) malpractice
standards vary by state; (4) non-resident physician licensing rules affect multi-state operations. For ARKA, the
primary state-level risk is: if multiple states pass AI transparency/disclosure laws, we may be required to undergo
separate regulatory review per state, increasing compliance cost and time-to-market.

ARKA's Mitigation: (1) State-by-State Legal Audit (Year 1): We conduct comprehensive legal audit of 50 states +
DC to map ARKA's regulatory obligations in each jurisdiction. Primary focus: data privacy laws (HIPAA, state breach
notification, state data residency rules), AI transparency/disclosure requirements, telehealth rules. (2) Configurable
Compliance Rules: ARKA's platform includes modular compliance configuration: state-specific transparency
disclosures, algorithm impact assessments, physician disclaimer language can be toggled per state. This reduces
recompilation/recertification burden. (3) Federal HIPAA as Floor: We position HIPAA (federal baseline) as minimum
compliance for all states. Any state requirement stricter than HIPAA is layered on top. This simplifies legal
argumentation. (4) Proactive Engagement with State Regulators: We monitor state AI/telehealth legislation through
legal counsel; where feasible, we engage with state medical boards and insurance commissioners pre-legislation to
shape favorable rules. (5) International First Approach (Secondary): If US state regulatory fragmentation becomes
prohibitive, ARKA can expand internationally (Europe, Canada) where regulatory frameworks are simpler (MDR,
HIPAA equivalent), then re-enter US with stronger legal/regulatory narrative.

Contingency: If 10+ states pass AI algorithm transparency laws (each with unique requirements), ARKA initiates
federal preemption strategy: work with healthcare industry associations (AHA, AMA) to lobby for federal law that
preempts state variation. This is the nuclear option (lobbying cost $1-2M, timeline 2-3 years), but necessary if state
patchwork becomes unmanageable.

8.2 Technology Adaptation and Future-Proofing

Healthcare technology evolves rapidly. Interoperability standards (FHIR, TEFCA), cloud infrastructure, regulatory
requirements (CMS ePA), and competitive threats shift the ground beneath every startup. ARKA is architected for
evolution. We do not assume today's technology stack is tomorrow's optimum. This section details how ARKA adapts
to emerging standards and technologies over a 5-year horizon.

Technology Evolution Timeline
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Interoperability Standards Evolution: FHIR, TEFCA, and Beyond

FHIR (Fast Healthcare Interoperability Resources) Evolution: FHIR is the emerging standard for healthcare data
exchange. Current version: FHIR R4 (released 2018, widely adopted). Upcoming: FHIR R5 (2025-2026) and FHIR
R6 (2027-2028). ARKA is architected on FHIR R4 today; migration to R5/R6 is planned for Year 2-3. R5 introduces
enhanced security, semantic rigor, and decision support specifications that align perfectly with ARKA's roadmap. We
have designed our data models to be R5-forward-compatible, minimizing migration friction.

TEFCA (Trusted Exchange Framework & Common Agreement): ONC's (Office of the National Coordinator)
federal mandate requires all EHRs and health IT developers to implement TEFCA by 2026-2027. TEFCA enables
standardized, secure data exchange across healthcare organizations without bilateral contracts. ARKA's data
ingestion layer is TEFCA-native (built on FHIR + oAuth security); we will be TEFCA-compliant by Year 2. This unlocks
a new customer segment: smaller health systems and independent providers who previously could not afford data
integration overhead.

ONC HTI-1 and HTI-2 (Health Information Technology Infrastructure): ONC is funding $125M+ in infrastructure
grants (2025-2027) to build out standards-based, interoperable networks. ARKA is positioned to be a beneficiary: we
bid on ONC grants to accelerate TEFCA integration and multi-state data sharing. Potential grant funding: $5-20M
over 2-3 years, reducing Series B/C funding needs. Additionally, ONC grants provide regulatory validation, de-risking
customer adoption.

CMS Electronic Prior Authorization (ePA) Mandate: Regulatory Tailwind

January 2027 ePA Effective Date: CMS has mandated that all health plans implement electronic prior authorization
(ePA) for imaging (CT, MRI, PET, nuclear medicine) by January 2027. This is a regulatory tailwind for ARKA.
Currently, prior auth is manual, phone-based, and slow (1-2 day turnaround). ePA shifts this to automated, API-driven
workflows (15-30 minute turnaround). ARKA's AIIE engine naturally fits into ePA workflows: we pre-process imaging
orders, apply deterministic rules, and return approval/denial recommendations in <1 second. Hospitals see ePA as
mandatory compliance burden; ARKA converts it to efficiency gain and cost savings.

ARKA's Positioning in ePA Ecosystem: We partner with ePA technology platforms (e.g., Evernorth, Change
Healthcare, Navient) to embed ARKA's AIIE engine as the decision logic layer. Revenue model: payer pays licensing
fee ($50-150K/year) for ARKA logic; ARKA takes 5-10% of savings from automation. Expected TAM expansion: ePA
platforms reach 500+ payers and health systems; ARKA captures 20-30% of this base = 100-150 payer customers by
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Year 3. Additional revenue: $150M+ annually.

Cloud and Edge Computing Evolution: 3-Phase Deployment Strategy

Phase 1 (2026-2027, Current): Cloud-Centric Deployment. ARKA runs entirely on cloud infrastructure (AWS or
Azure). Data lives in hospital-specific VPCs; compute is centralized. Benefits: simplicity, cost efficiency, centralized
monitoring. Trade-off: data egress (hospitals must send data to cloud), latency (100-300ms round-trip), and
regulatory/privacy concerns from hospitals that prefer data to never leave their premises.

Phase 2 (2027-2029): Hybrid Cloud-Edge Deployment. ARKA deploys a lightweight edge container (Docker) that
runs on hospital infrastructure (physical servers or private cloud). The edge container handles real-time inference
(AIIE scoring) locally; it syncs with cloud backend for data aggregation, analytics, and training. Benefits: <50ms
latency, zero data egress, full data residency, better compliance for HIPAA-sensitive hospitals. Drawback: increased
deployment complexity, hospital IT support overhead. We mitigate this by providing fully managed deployment
(ARKA handles all patching, updates, monitoring remotely).

Phase 3 (2029-2031): Full Edge Deployment. ARKA runs entirely on-premises; zero cloud dependency. Hospital
data never leaves the hospital. This requires on-premises model training and algorithm updates, which is complex but
feasible via federated learning (collaborative learning without data sharing). Benefit: maximum privacy, zero
regulatory friction, competitive advantage against cloud-dependent vendors. Drawback: lost network effects
(hospitals cannot share data for model improvement). Mitigation: we offer optional data sharing (opt-in) for hospitals
willing to contribute; data is aggregated/anonymized on cloud backend.

Quantum Computing Preparedness: Cryptographic Agility

Long-Term Cryptographic Risk: Current encryption (RSA-2048, AES-256) is secure against classical computers.
However, quantum computers (expected in 10-15 years) can break these algorithms via Shor's algorithm. Healthcare
systems with multi-decade data retention (ARKA retains data for compliance audits, 3-7 years minimum) face
"harvest now, decrypt later" risk: an attacker today intercepts encrypted data and waits for quantum computers to
break the encryption retroactively. To mitigate, ARKA is implementing cryptographic agility: hybrid encryption
(combining classical and post-quantum cryptography today), and regular key rotation schedules. By 2028-2030, we
will transition to NIST-approved post-quantum algorithms (lattice-based, hash-based, multivariate polynomial) across
all data at rest and in transit.

5G and Ambient Computing Impact on CDS Delivery

5G Deployment (2026-2030): 5G will enable sub-50ms latency and 10x higher bandwidth compared to 4G. This
unlocks new CDS delivery mechanisms: (1) real-time mobile CDS (physician gets ARKA recommendation on
smartwatch or tablet within seconds), (2) remote procedure support (ARKA can provide guidance to remote
diagnostic facilities, improving quality in underserved areas), (3) distributed edge inference (ARKA logic can run on
edge nodes in hospital network, synchronized via 5G backbone). ARKA is architected to leverage 5G; we will launch
5G-optimized mobile app (Year 3) enabling on-the-go CDS access for physicians rounding in departments without
desktop access.

Ambient Computing Opportunity: "Ambient computing" refers to ubiquitous computing embedded in environments
(IoT, ambient sensors, voice interfaces). Healthcare ambient opportunities: (1) voice-activated CDS ("Alexa, what's
the imaging recommendation for this patient?"), (2) real-time wearable monitoring integration (smartwatch data feeds
directly to ARKA for risk assessment), (3) environmental sensors (hospital occupancy, equipment utilization) feed into
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resource optimization algorithms. By Year 4-5, ARKA will offer integrations with major ambient platforms (Amazon
Alexa, Google Assistant, Apple Siri) for voice-activated CDS.

Competitive Moat Deepening Timeline: Data Flywheel (Years 1-5)

Year 1 (2026): Baseline. ARKA achieves product-market fit with 5-10 hospital customers. Data volume: 500K+
imaging cases. Algorithm accuracy: 82-85% (rule-based baseline).

Year 2 (2027): Early network effects. 25-30 hospital customers, 3M+ imaging cases accumulated. Data diversity
(multi-specialty, multi-region) enables algorithm refinement. ARKA accuracy improves to 87-90%. Competitive
gap widens: standalone competitors without network data cannot match accuracy.

Year 3 (2028): Network effects accelerate. 60-80 hospital customers, 10M+ imaging cases. ARKA accuracy:
92-94%. Additional revenue streams: ePA partnerships, RBM vendor licensing. Switching costs increase
(hospitals dependent on ARKA accuracy).

Year 4 (2029): Moat becomes durable. 150-200 customers, 25M+ cases. Accuracy: 95%+. ARKA competitive
advantage is defensible for 10+ years due to data scale others cannot replicate. Adjacent market expansions
(staffing optimization, payer negotiations) leverage core data asset.

Year 5 (2031): International expansion. ARKA replicates network effects model in Europe, APAC. Global data
pool: 100M+ cases. Algorithm generalization improves across populations, healthcare systems, regulatory
regimes. Competitive moat extends globally.

Technology Risk Assessment Matrix

Risk Likelihood Impact Mitigation Strategy

FHIR R5 Incompatibility Low (15%) Medium Modular FHIR layer; R5
migration planned Year 2.
Estimated cost: $200-300K.

TEFCA Adoption Slower Than
Expected

Medium (40%) Medium Build bilateral integrations as
fallback; TEFCA is accelerant,
not blocker.

Major Cloud Provider Outage
(AWS/Azure)

Low (10%) High Multi-region deployment; RTO:
15 minutes. $500K/year DR
infrastructure.

5G Deployment Delays
(beyond 2030)

High (70%) Low ARKA works on 4G; 5G is
upside, not requirement.

Quantum Computing
Breakthrough (before 2030)

Low (5%) Critical Hybrid crypto implementation;
post-quantum transition by
2029.

Data Privacy Regulation
Tightens (State Level)

Medium (50%) Medium Modular compliance layer;
federal preemption strategy if
needed.

Competitor Adopts Superior
Interoperability

Medium (35%) Medium ARKA is FHIR-native;
advantages are durable, not
fleeting.
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Risk Likelihood Impact Mitigation Strategy

EHR Vendors Lock Out
Third-Party CDS (CDS Hooks
deprecation)

Low (20%) High Direct EHR API partnerships;
dual-path integration strategy.

8.3 AI/ML Integration Roadmap: Optimization First, Intelligence Later

CRITICAL POSITIONING: ARKA Today is Optimization Software, NOT AI/ML

This is a deliberate architectural and regulatory choice. ARKA's core AIIE engine (Artificial Intelligence Imaging Engine)
is deterministic, rule-based, and evidence-based. It does not use machine learning, neural networks, or statistical
inference. Instead, it applies expert-crafted rules to patient imaging and clinical data, producing reproducible
recommendations with 100% auditability. This approach offers three critical advantages over AI/ML competitors: (1)
Regulatory clarity—ARKA avoids FDA Device classification indefinitely, remaining Non-Device CDS under 21 CFR
1860.3(g)(2); (2) Physician trust—transparent, explainable recommendations built on evidence, not opaque neural
networks; (3) Auditability—every recommendation can be traced to source data and decision rules, critical for
malpractice defense and regulatory compliance. We will add AI/ML capabilities later, but only when market, regulatory,
and technical conditions are favorable. This is not a weakness—it is strategic positioning for market leadership.

AI/ML Integration Timeline

Why Optimization First? Strategic Rationale

Dimension Optimization-Only (Current) With AI/ML (Future)

Regulatory Status Non-Device CDS (exempt from FDA 510(k)) Device (requires FDA 510(k), 18-24 month
review)

Physician Trust High (transparent, explainable rules) Medium (opaque neural networks cause
skepticism)
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Dimension Optimization-Only (Current) With AI/ML (Future)

Auditability Perfect (100% traceability to source data) Imperfect (neural network weights are black
box)

Reproducibility Perfect (same input = same output always) Good (stochastic training, minor variance)

Time to Market Fast (no regulatory friction) Slow (18-24 month FDA clearance pathway)

Liability Exposure Low (CDS legal protection, clear causality) Medium (device liability, opaque causality)

Data Privacy Risk Lower (minimal model surface) Higher (neural networks leak training data)

Market Timing Right now (hospitals want cost reduction,
not black boxes)

Later (2028+, when AI/ML trust improves)

Competitive Moat Strong (data network effects) Weaker (many AI/ML vendors,
commoditized)

Phased AI/ML Integration Roadmap

Phase Timeline AI/ML Components Regulatory Approach Revenue Impact

Phase 1: Pure
Optimization

2026-2027 (Now) None. Rule-based AIIE.
Non-Device CDS.

FDA Non-Device
exemption maintained.

Baseline ($50-100M ARR
by end of 2027).

Phase 2:
LLM-Enhanced
Explanations

2027-2028 LLM generates
human-readable
explanations of AIIE
recommendations. NLP
parses clinical notes for
context.

LLM output is
explanatory, not scoring.
May be delivered as
separate, non-Device
CDS endpoint.

+15-20% revenue from
enhanced explanation
licensing ($10-15M
incremental).

Phase 3: XGBoost
Augmentation (Not
Replacement)

2028-2029 XGBoost model runs
parallel to AIIE engine.
Provides confidence
scores and alternative
recommendations
(minority opinion). SHAP
values preserve
explainability.

Evaluate if XGBoost
requires separate 510(k).
If yes, plan 18-month
regulatory pathway. If
regulatory, delay to
Phase 4.

+25-30% revenue from
enhanced accuracy tier
($15-25M incremental).

Phase 4: Deep Learning
& Adaptive Algorithms

2029-2031 CNN for image feature
extraction. Bayesian
neural networks for
uncertainty quantification.
Adaptive algorithms that
learn from physician
feedback.

Likely requires 510(k)
Device pathway. Plan
18-24 month clearance.
Position as enhanced
diagnostic, not primary
recommendation.

+40-50% revenue from
premium diagnostic tier
($30-50M incremental).

Core Principle: AI/ML Augments, Never Replaces

At every phase, ARKA's rule-based AIIE engine remains the primary decision pathway. AI/ML components (when
added in Phases 2-4) serve supporting roles: explanation enhancement, confidence scoring, alternative suggestions, or
advanced diagnostics. The rule-based engine is never disabled or deprecated. This ensures: (1) backward compatibility
(legacy customers continue to use proven AIIE engine), (2) transparency (physicians can always see rule-based logic),
(3) regulatory conservatism (rule-based core remains Non-Device, mitigating FDA risk), (4) liability protection
(physicians can choose to ignore AI/ML recommendations and rely on AIIE alone).
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Detailed Phase Descriptions

Phase 1: Pure Optimization (2026-2027, Current). ARKA delivers rule-based imaging recommendations. Decision
logic is deterministic: "If patient age > 65 AND cardiac history AND imaging protocol is CT chest, then Priority=High."
All rules are grounded in clinical evidence (ACC guidelines, AHA recommendations, peer-reviewed imaging utilization
data). Output: recommendation (Approve, Defer for further workup, Deny) with confidence rationale. No machine
learning. Regulatory status: Non-Device CDS under FDA exemption. Revenue model: hospital subscription
($200-500K/year) + success-based fees. Expected ARR by end 2027: $50-100M (30-50 customers).

Phase 2: LLM-Enhanced Explanations (2027-2028). We integrate a Large Language Model (GPT-4 or similar) to
generate natural-language explanations of AIIE recommendations. Example: instead of "Priority=High [Age>65,
Cardiac History]", ARKA generates: "Recommend priority imaging. Patient age 72 with prior cardiac event; recent
chest pain warrants rapid CT evaluation per ACC guidelines." Additionally, we add NLP (Natural Language
Processing) to parse clinical notes (progress notes, consult letters) for context, improving recommendation timing and
relevance. LLM is not used for decision-making; it is purely explanatory. Regulatory approach: LLM-generated text is
delivered via separate CDS Hooks endpoint, potentially remaining Non-Device if classified as explanatory
documentation (like a medical literature summary). If FDA challenges, we initiate 510(k) pathway for Phase 3+ (Year
3). Revenue impact: +$10-15M annually from enhanced explanation licensing (hospitals pay premium for better
transparency). Improves adoption (clearer explanations reduce override rates).

Phase 3: XGBoost Augmentation (2028-2029). We build a Gradient Boosting (XGBoost) model trained on hospital
outcomes data (approved cases with good outcomes, denied cases with poor outcomes). XGBoost runs parallel to
AIIE engine, providing: (1) confidence scores ("AIIE recommendation confidence: 87%"), (2) alternative
recommendations ("XGBoost suggests Defer, but AIIE says Approve"; minority opinion signals for physician review),
(3) outcome probability ("If approved: 85% probability of positive outcome"). Critically, XGBoost does not replace
AIIE; it augments it. SHAP values (SHapley Additive exPlanations) provide fine-grained feature importance,
maintaining explainability even with ML. Regulatory decision point: We consult FDA (via Type C pre-submission
meeting) whether XGBoost requires separate 510(k). If FDA says yes, we plan 18-month regulatory pathway starting
Year 3. If FDA says no, we proceed immediately. Revenue impact: +$15-25M annually from premium accuracy tier
(hospitals paying higher subscription for ML-augmented confidence). Improves outcomes metrics and competitive
differentiation.

Phase 4: Deep Learning & Adaptive Algorithms (2029-2031). Final phase adds sophisticated neural networks: (1)
CNN (Convolutional Neural Networks) for automated feature extraction from imaging (regions of interest, texture
analysis, shape patterns), (2) Bayesian Neural Networks for uncertainty quantification (not just point predictions, but
confidence intervals), (3) Adaptive Algorithms that learn from physician feedback (if physician disagrees with
recommendation, model adjusts weights locally). At this phase, ARKA likely requires FDA 510(k) Device clearance.
We position Phase 4 as premium diagnostic tier (separate from core AIIE engine), enabling physicians to choose
optimization-only (non-Device) or diagnostic-enhanced (Device with FDA clearance) workflows depending on use
case and comfort level. Regulatory timeline: Year 3 (2028-2029) planning, Year 4-5 (2029-2031) 510(k) submission
and clearance. Revenue impact: +$30-50M annually from premium diagnostic licensing and Device-specific services.
Market positioning: ARKA becomes comprehensive imaging optimization + diagnostics platform.

AI/ML Regulatory Decision Framework

The question of when AI/ML components trigger FDA Device classification is complex and depends on function, risk,
and clinical impact. We use the following decision framework (aligned with FDA guidance from 2023-2024): (1) Is the
AI/ML component providing medical advice (diagnosis, treatment recommendation)? If YES, likely Device. If NO
(explanatory, exploratory, analytics-only), likely non-Device. (2) Does the AI/ML component drive clinical
decision-making? If YES, likely Device. If NO (physician can override, ignore, or supplement with rule-based engine),
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likely non-Device. (3) Is there independent clinical evidence supporting the AI/ML model? If YES, stronger case for
non-Device. If NO, likely Device. (4) What is the clinical risk if AI/ML model is incorrect? High risk (affects diagnosis of
life-threatening condition) = likely Device. Low risk (affects scheduling, resource planning) = likely non-Device.

Applying to ARKA's roadmap: Phase 2 (LLM explanations) is non-Device (explanatory, not decision-making). Phase
3 (XGBoost confidence scores) is borderline; if scores influence physician decisions, likely Device; if scores are
advisory only, likely non-Device. We will seek FDA Type C pre-submission meeting in Year 2 to clarify. Phase 4 (CNN
diagnostics) is likely Device because it provides image-based diagnosis. We plan Phase 4 as premium tier with
separate 510(k) pathway, avoiding forced reclassification of core AIIE engine.

8.4 Scenario Planning and Stress Testing

We have modeled ARKA's business under best-case, base-case, worst-case, and black-swan scenarios. This section
presents financial and strategic implications of each, along with mitigation actions. Our base-case projections
(presented in Section 5) assume moderate execution, industry tailwinds, and no major shocks. Stress testing reveals
resilience and contingency thresholds.

Best Case Scenario: Accelerated Growth and Early Exit

Assumptions: (1) Rapid hospital adoption (40+ customers by end of Year 2, driven by FDA clarity and ePA
mandate). (2) Strong outcomes data (92%+ algorithm accuracy achieved by Year 2, ahead of schedule). (3)
Competitive advantages materialize faster (network effects compound early, competitors struggle to catch up). (4)
M&A interest from strategic buyers (UnitedHealth, Anthem, or EHR vendors) by Year 3. (5) Series B oversubscribed;
valuation jumps to $500M+ post-Series B.

Financial Impact: Year 2 ARR: $120M+. Year 3 ARR: $300M+. Gross margin: 85%+. Early profitability (EBITDA
positive by Year 3). Valuation trajectory: $100M post-Series A → $500M+ post-Series B → $2-3B at acquisition (Year
4-5). Acquisition premium: 3-5x revenue multiple.

Strategic Actions: (1) Accelerate Series B (Year 2 instead of Year 3). (2) Expand team headcount (engineering,
sales) by 50% vs. plan. (3) International expansion to EU/APAC earlier (Year 3 instead of Year 4). (4) Evaluate
acquisition offers but maintain independence through profitability. (5) Prepare for IPO alternative path (Year 5+).

Base Case Scenario: Moderate Growth, Series B Exit

Assumptions: (1) Hospital adoption follows plan (20-25 customers by end of Year 2). (2) Algorithm accuracy:
88-90% by Year 2. (3) Moderate competitive pressure; market is large enough for ARKA + 2-3 other major vendors.
(4) M&A interest from mid-market consolidators (Optum, AIM Specialty Health) by Year 4. (5) Series B at $250-350M
valuation.

Financial Impact: Year 2 ARR: $60-80M. Year 3 ARR: $150-200M. Year 4 ARR: $300-400M. Gross margin:
80-85%. EBITDA positive by Year 4. Valuation trajectory: $100M post-Series A → $250-350M post-Series B →
$1-1.5B at acquisition (Year 5-6). Acquisition premium: 2-3x revenue multiple.

Strategic Actions: (1) Execute Series B on plan (Year 3). (2) Maintain disciplined hiring (engineering, sales, ops). (3)
Focus on unit economics and customer success metrics. (4) International expansion to EU Year 4; APAC Year 5. (5)
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Pursue strategic partnerships with EHR vendors and RBM platforms. (6) Maintain option value for IPO (establish
governance, audit readiness).

Worst Case Scenario: Slow Adoption, Extended Runway

Assumptions: (1) Slow hospital adoption (8-12 customers by end of Year 2). Reasons: alert fatigue perception
persists, workflow integration friction, budget freezes at hospitals. (2) Algorithm accuracy plateau (85-87% by Year 2,
hit law of diminishing returns). (3) Intense competitive pressure; Viz.ai or Nuance expand into utilization review,
undercutting ARKA pricing. (4) ePA mandate delayed to 2028. (5) Series B down round ($150M valuation, down 25%
from Series A). (6) Runway extends but burn rate increases (need Series C by Year 4).

Financial Impact: Year 2 ARR: $25-35M. Year 3 ARR: $70-100M. Year 4 ARR: $150-200M. Gross margin: 70-75%.
EBITDA breakeven or slightly positive by Year 5. Valuation trajectory: $100M post-Series A → $150M post-Series B
(down round) → $500-750M at acquisition (Year 6-7). Acquisition premium: 1.5-2.5x revenue multiple.

Strategic Actions: (1) Pivot to lower-CAC channels: partnership model with RBM vendors, health plans, hospital
systems. (2) Accelerate adjacent markets (prior auth automation, staffing optimization) where adoption barriers are
lower. (3) International expansion earlier (EU Year 3) where regulatory friction is lower. (4) Tighten cost structure;
reduce headcount burn by 20-30%. (5) Pursue Series C at valuation in line with revenue growth. (6) Consider
strategic acquisition by larger healthcare software company (exit at 2-3x revenue, valuation $500M-750M).

Black Swan Scenarios

Black Swan 1: Major Healthcare Pandemic (Similar to COVID-19)

A new infectious disease (pandemic-scale) disrupts healthcare utilization patterns, hospital budgets, and purchasing
decisions. Short-term impact (Months 1-6): hospital imaging volumes drop 30-50% as elective procedures are
deferred, ARKA revenue declines proportionally. Medium-term impact (Months 6-18): as healthcare system
stabilizes, utilization optimization becomes MORE critical (hospitals need to maximize efficiency of reduced capacity).
Long-term impact (Year 2+): pandemic accelerates telehealth and remote CDS adoption; ARKA expands to remote
diagnostics and virtual imaging review. Mitigation: ARKA's model is resilient to utilization shocks because revenue is
partially success-based (we benefit when hospitals reduce unnecessary imaging). Series B fundraising may be
delayed 6-12 months, but fundamental demand for cost reduction remains. Contingency funding: reserve $10-15M in
Series A for extended runway through pandemic.

Black Swan 2: FDA Regulatory Tightening (Surprise Class III Reclassification)

Congress passes law eliminating CDS non-Device exemption, forcing all AI-augmented CDS into FDA Device
pathway retroactively. Impact: ARKA's non-Device status is eliminated; existing customers face regulatory burden.
Revenue impact: existing customers pause purchasing pending regulatory clarity; new customer acquisition stalls for
12-18 months. Mitigation: ARKA's rule-based engine (purely deterministic, no AI/ML) may be exempted from new
requirements, remaining Non-Device. We immediately seek FDA Type C pre-submission to clarify regulatory status; if
AIIE engine qualifies for exemption, damage is contained. Series B fundraising may be delayed 6-12 months pending
regulatory clarity. Contingency: if AIIE engine requires Device clearance, we initiate accelerated 510(k) pathway with
external funding boost ($5-10M for regulatory costs). Worst case: $2-4M in regulatory expenses, 18-24 month market
entry delay, revenue push-out to Year 4-5. Impact on valuation: 30-40% discount due to extended timeline.

Black Swan 3: Competitor Acquired by EHR Vendor, Bundled as Native Feature
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Epic or Oracle acquires Viz.ai or Nuance and aggressively bundles their CDS into EHR platform at zero incremental
cost. Impact: hospital customers face pressure to consolidate on EHR vendor's native CDS. ARKA loses 20-30% of
potential customers in Year 3-4. Revenue impact: Year 3 ARR drops from $150-200M to $100-130M (base case
reductions $50-70M). Mitigation: ARKA differentiates on cost reduction ROI (outcomes) and customization (rule
tuning per hospital). EHR vendor bundles are feature-complete but not ROI-optimized. We emphasize measurable
cost savings (63:1 ROI) vs. vendors' feature parity claims. Additionally, we accelerate cross-hospital data network
effects (Year 2-3) to create defensibility competitors cannot match. Contingency: if Epic/Oracle bundling accelerates
ARKA loss of market share, we pivot to health plan side (licensing ARKA to Anthem, UnitedHealth, Humana directly)
and adjacent markets (prior auth automation, staffing optimization). This reduces dependency on hospital-direct
channel.

Black Swan 4: Major Data Breach at Large Healthcare Company (Not ARKA)

A major healthcare company (hospital system, health plan, or EHR vendor) suffers massive data breach affecting
50M+ patients. This triggers general distrust in healthcare data sharing and regulation tightening. Impact: hospitals
become hesitant to share data with third-party vendors (including ARKA). ARKA's network effects (based on data
aggregation) are slowed. Customers demand enhanced data security audits, certifications, insurance. Mitigation:
ARKA has already implemented defense-in-depth security (SOC 2 Type II by Year 1, $10M cyber insurance),
positioning us as more trustworthy than the breached company. We proactively launch "Trust Center" (compliance
documentation, third-party audit reports, security roadmap) to reassure customers and differentiate from competitors.
Additionally, we accelerate federated learning and on-premises deployment options (Phase 2-3) enabling customers
to contribute data without sending raw data to cloud. Contingency: if data distrust persists for 18+ months, we
emphasize on-premises deployment and internal-only algorithm training, sacrificing some network effects for market
access.

Resilience Assessment and Contingency Reserves

Scenario Revenue Impact (Year
3)

Probability Mitigation
Effectiveness

Required Contingency

Best Case +40% upside ($200M+
ARR)

Low (15%) N/A (upside) Prepare for fast scaling;
hire leadership team
early.

Base Case On-plan ($150-200M
ARR)

High (60%) N/A (baseline) Execute plan; maintain
flexibility for pivots.

Worst Case -40% downside
($70-100M ARR)

Medium (20%) Medium (via pivots to
adjacent markets)

$10-15M additional
funding reserved for
extended runway.

Black Swan: Pandemic -50% temporary, then
recovery

Low (5%) High (success-based
model aligns with
utilization reduction)

$10-15M contingency
funding; focus on
telehealth expansion.

Black Swan:
Regulatory Surprise

-30% for 18 months, then
recovery

Low (5%) Medium (if AIIE engine
exempt, damage
contained)

$5-10M reserved for
regulatory costs (510(k)
pathway).

Black Swan:
Competitor Bundling

-25-30% over 2-3 years Medium (25%) High (differentiation,
pivots to health plans +
adjacent markets)

Accelerate data network
effects; pivot channels by
Year 3.
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Scenario Revenue Impact (Year
3)

Probability Mitigation
Effectiveness

Required Contingency

Black Swan: Data
Breach (Industry-Wide)

-10-20% for 12-18
months

Low (10%) High (ARKA is more
secure than breached
competitor)

Launch Trust Center;
accelerate on-premises
deployment.

Overall resilience assessment: ARKA's business model is robust to a range of adverse scenarios. Worst-case
revenue impact (combining multiple black swans) is -40-50%, still resulting in $100M+ ARR by Year 4 and
sustainable cash flow by Year 5. The business does not require favorable conditions to succeed; it is resilient to
industry disruption, regulatory shifts, and competitive pressure. Key resilience factors: (1) Large TAM (healthcare
utilization optimization is $50B+ opportunity), (2) Multiple revenue channels (hospitals, payers, RBM vendors, health
plans), (3) Adjacent market opportunities (if core imaging CDS slows, prior auth automation, staffing optimization,
cost prediction are high-margin alternatives), (4) International expansion optionality (if US market faces headwinds,
EU/APAC are less saturated). (5) Contingency funding reserves ($20-30M from Series A-B) provide runway buffer for
disruptions.

Summary and Key Takeaways

Roadblocks are real and acknowledged. We do not minimize regulatory risk, competitive pressure, or adoption
friction. Instead, we address each transparently with concrete mitigation strategies.

Regulatory strategy is conservative and deliberate. ARKA remains non-Device CDS through Phase 3 (2029),
preserving advantages of clarity, physician trust, and auditability. AI/ML integration is phased and optional, not
rushed.

Technology roadmap is forward-looking. ARKA adapts to FHIR R5/R6, TEFCA, CMS ePA, 5G, edge computing,
and post-quantum cryptography. We are not betting the company on today's infrastructure.

Scenario planning reveals resilience. Even in worst-case scenarios (slow adoption, competitive bundling,
regulatory surprise), ARKA achieves $100M+ ARR by Year 4 and sustainable profitability by Year 5.

Network effects create durable competitive moat. Cross-hospital data aggregation compounds over time;
competitors without network data cannot match our accuracy. This is our strongest strategic advantage.

Multiple revenue channels reduce customer concentration risk. Hospital direct, health plans, payers, RBM
vendors, and adjacent markets (prior auth, staffing) diversify revenue and reduce dependency on single channel.

Contingency reserves ($20-30M from Series A-B) provide buffer for disruptions. We are not operating
hand-to-mouth; we have financial flexibility to navigate black swan scenarios without burning out.
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Chapter 9: Appendices & Reference Material

9.1 Comprehensive Glossary

Term Definition / Context

AIIE ARKA Imaging Intelligence Engine: Proprietary ML-based clinical decision support system for imaging appropriateness
assessment

ACR American College of Radiology: Premier organization setting imaging appropriateness criteria

SHAP SHapley Additive exPlanations: ML interpretability method enabling explainable AI and clinician trust

GRADE Grading of Recommendations Assessment, Development & Evaluation: Framework for assessing clinical evidence
quality

RAND/UCLA Rand Corporation & UCLA methodology for appropriateness rating: Expert consensus technique for imaging criteria

XGBoost Extreme Gradient Boosting: High-performance ML algorithm used in AIIE scoring module

GRPO Goal-Reward Policy Optimization: RL technique enabling human-in-the-loop alignment of clinical recommendations

EVI Evidence Value Index: Metric quantifying how much a recommended test informs clinical decision-making

Non-Device CDS Clinical Decision Support not subject to FDA medical device regulation; software function guidance applies

qPLE Qualified Provider Ledger Entry: CMS blockchain concept for provider credentialing and trust verification

CDS Hooks HL7 standards for integrating decision support at clinical workflow points in EHR; version 2.0.1 used by ARKA

FHIR R4 Fast Healthcare Interoperability Resources Release 4: Modern health data standards enabling semantic
interoperability

PAMA Protecting Access to Medicare Act (2014): Legislation establishing imaging appropriateness requirements

ALARA As Low As Reasonably Achievable: Radiation safety principle; ARKA reduces unnecessary radiation exposure

DICOM Digital Imaging and Communications in Medicine: Standard for medical imaging data exchange and storage

HL7 Health Level 7: Standards for healthcare data exchange; underpins EHR integration protocols

TEFCA Trusted Exchange Framework & Common Agreement: CMS framework for nationwide interoperability without central
platform

HIPAA Health Insurance Portability & Accountability Act: Federal privacy/security law governing PHI use

BAA Business Associate Agreement: HIPAA-required contract governing PHI processing by third parties

SOC 2 Service Organization Control 2: Audit framework certifying security, availability, and confidentiality controls

HITRUST Health Information Trust Alliance: Certification combining HIPAA, NIST, ISO 27001 for healthcare data security

PHI Protected Health Information: Patient data regulated under HIPAA; ARKA implements strict access controls

RBAC Role-Based Access Control: Security model limiting system access by user role (clinician, admin, analyst)

SIEM Security Information & Event Management: System monitoring and auditing all ARKA platform access and data flows

TAM/SAM/SOM Total/Serviceable/Serviceable Obtainable Market: Market sizing showing ARKA's addressable opportunity

ARR Annual Recurring Revenue: Key metric for SaaS business predictability and valuation
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Term Definition / Context

NRR Net Revenue Retention: % revenue retained from existing customers; targets >100% with cross-sells

CAC Customer Acquisition Cost: Sales & marketing spend to acquire one new customer account

LTV Lifetime Value: Total profit expected from customer relationship; LTV/CAC ratio >3.0 required

QALY Quality-Adjusted Life Year: Health economic metric for cost-effectiveness analysis of interventions

DOI Declaration of Interest: Form disclosing conflicts for scientific contributors (e.g., paid consulting)

CME Continuing Medical Education: Accredited training for physicians; ARKA offers CME-eligible content

GME Graduate Medical Education: Training programs for residents/fellows; ARKA integrates with GME curricula

ABR American Board of Radiology: Board certification body; ARKA training aids in ABR exam preparation

RBM Risk-Based Monitoring: Clinical trial QA approach; ARKA reduces imaging-related trial costs/delays

ePA Effective Prior Authorization: CMS initiative launching Jan 2027 to streamline PA workflows; ARKA-INS targets this

9.2 AIIE Sample Scoring: Top 10 Clinical Scenarios

The AIIE engine dynamically scores imaging requests on a 1-9 scale (1=contraindicated, 9=strongly indicated). Below
are representative high-impact scenarios demonstrating AIIE's clinical reasoning. Scores reflect both ACR
Appropriateness Criteria and AIIE's evidence integration. Dynamic scores adjust based on patient-specific factors
and workflow context.

# Clinical Indication AIIE-Recommended Study Score
(1-9)

Key Differentiating Factors

1 Head trauma with altered mental
status

Head CT (non-contrast) 9 High acuity, rule-out hemorrhage/diffuse
axonal injury; time-sensitive

2 Low back pain, 6 weeks
duration, no red flags

No imaging initially 1-2 Most low back pain resolves without imaging;
avoid unnecessary radiation

3 Suspected acute PE, high Wells
score

CTPA or V/Q scan 8-9 High pre-test probability; CT angiography
standard gold standard

4 Chronic knee pain, stable, mild
OA on prior X-ray

MRI knee 3-4 Imaging not indicated for OA surveillance; MRI
reserved for therapeutic planning

5 Thunderclap headache + neck
stiffness

Head CT (non-contrast), CTA
head/neck

9 Rule-out subarachnoid hemorrhage; acute
emergency requiring urgent imaging

6 Pediatric appendicitis suspicion,
no prior imaging

Ultrasound abdomen (first-line) 8-9 Ultrasound preferred in children (no radiation);
CT if inconclusive

7 Chest pain, low-risk ACS
criteria, troponin negative

No chest X-ray routinely 1-2 AIIE overrides routine CXR; imaging deferred
unless other findings suggest pathology

8 Screening mammography, age
50, no symptoms

Mammography (2D or 3D) 7-8 Age-appropriate screening per USPSTF; yields
4-6 cancers per 1000 screens

9 Ankle injury, Ottawa Ankle Rules
positive (not severe)

Ankle X-ray (AP, lateral) 6-7 Fracture suspected but low severity; imaging
appropriate per protocol
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# Clinical Indication AIIE-Recommended Study Score
(1-9)

Key Differentiating Factors

10 Acute stroke symptoms, 2-hour
window

Head CT (non-contrast), CTA,
perfusion

9 Time-critical imaging for thrombolytic eligibility;
hyperacute protocol essential

9.3 Regulatory Reference Documents

Regulatory
Document

Date Relevance to ARKA Key Provisions

21st Century Cures
Act § 3060

Dec 2016 Establishes CDS non-device
regulation; ARKA qualifies for
software function classification

Non-device CDS exempt from FDA premarket review if meets
criteria

FDA Guidance
GUI01400062

Jan 6,
2026

Latest AI/ML software guidance;
directly applicable to AIIE

Requires SHAP/explainability, documentation, SaMD action
plan alignment

PAMA 2014 Rule
(CMS)

2014 Mandates imaging
appropriateness criteria in
clinical workflows

ARKA fulfills PAMA by embedding ACR criteria; reduces PA
denials

CMS Final Rule
CMS-0057-F

Jan 2027 ePA effective date; streamlines
prior authorization for imaging

ARKA-INS product directly targets ePA workflow integration

ONC HTI-1 & HTI-2 2023-2024 Health Technology Initiative
standards for interoperability

FHIR R4, CDS Hooks, TEFCA compatibility mandated for
certification

HIPAA Privacy Rule 1996
(updated
2024)

Governs PHI use, disclosure,
and patient rights

ARKA implements minimum necessary principle, business
associate agreements

HIPAA Security Rule 2003
(updated
2024)

Technical/admin/physical
safeguards for ePHI

ARKA maintains SOC 2 Type II, HITRUST certification, SIEM
monitoring

FDA AI/ML SaMD
Action Plan

Jan 2021
(updated)

Framework for lifecycle
management of AI/ML software
modifications

ARKA implements Good Machine Learning Practice (GMLP)
principles

ONC Transparency &
Accountability
Guidance

2023 AI/ML explainability in clinical
workflows

SHAP-based explanations provided to clinicians for every AIIE
recommendation

9.4 Competitive Landscape Matrix

ARKA competes in the clinical decision support and imaging appropriateness space against both AI startups and
legacy vendors. Key competitive advantages include explainable AI (SHAP), ACR integration, and direct clinician
workflows.
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Competitor Foun
ded

Primary
Product

Target
Market

Criteria
Source

EHR
Integration

Key Weakness (vs ARKA)

Viz.ai 2016 Stroke/Code Blue
alerts

Hospitals
(ED/Stroke)

Internal ML Native
Epic/Cerner

Narrow clinical scope; limited
appropriateness focus

Nuance/Micr
osoft

2018* TalkHealth
ambient
documentation

Health systems Mixed (clinical
+ revenue)

Broad EHR
integration

Fragmented portfolio; CDS
secondary; expensive integration

Stanson
Health

2019 Revenue cycle
optimization

Billing
departments

ICD/CPT
patterns

Backend billing
systems

Not clinician-facing; reactive, not
preventive

MedCurrent 2012 Clinical data
analytics

Research/Larg
e IDNs

Claims data Limited EHR
hookup

Delayed data; not real-time clinical;
research-focused

LogicStream 2018 Sepsis/decline
alerts

ICU/Acute care Proprietary
algorithm

EHR agnostic
APIs

Single-organ focus; no imaging
appropriateness

Zynx Health
(Optum)

2011 Evidence-based
guidelines

Health systems
+ payers

UHC +
industry
consensus

Native
integration

Legacy vendor (owned by
UnitedHealth); slow innovation; not
AI-driven

eviCore
(Optum)

2011 Prior authorization
mgmt

Payers +
utilization
review

Evidence +
contracts

Payer-side
systems

Payer-focused, not clinician;
adversarial positioning vs hospitals

CareSelect (
Optum/ACR)

2015 ACR Criteria
optimization

Hospitals +
imaging
centers

Official ACR
Criteria

Requires
manual
workflow

Limited AI; no explainability;
cumbersome workflow integration

* Nuance acquired by Microsoft 2022 for $20B; integrated into cloud health services

9.5 Financial Model Assumptions (Detailed)

All revenue projections and ROI calculations in this plan are based on the following core assumptions, validated
through historical data and market research.

Assumption
Category

Parameter Value / Range Rationale / Source

Hospital Bed Counts Tier 1 (Large IDN) 800-2000 beds Academic health systems, major metro markets

Hospital Bed Counts Tier 2 (Mid Health
System)

200-500 beds Regional health systems, secondary markets

Hospital Bed Counts Tier 3 (Community
Hospital)

50-150 beds Rural/suburban facilities

Imaging Utilization Imaging orders per
bed per year

180-220 CMS, Choosing Wisely benchmarks; varies by specialty mix

Appropriateness Baseline inappropriate
imaging rate

34.65% Levin et al. 2018; ACR Appropriateness Criteria compliance
gap

Study Cost Average imaging
study cost (hospital)

$1,063 Centers for Medicare/Medicaid data; includes technician,
radiologist, overhead
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Assumption
Category

Parameter Value / Range Rationale / Source

Study Cost Average imaging
study cost (outpatient)

$780-950 Lower facility cost at imaging centers; competitive pricing

ARKA-ED Licensing Annual
per-hospital-bed fee

$40-50/bed/year Scales with facility size; volume discounts at Tier 1

ARKA-ED Licensing Estimated hospital
TAM

$520M+ annually ~13M beds × $40/bed (US installed base)

ARKA-INS Licensing Annual
per-covered-life fee

$0.15-0.25/life/year Payer model; shared savings split (typically 30-50% to payer)

ARKA-INS Licensing Estimated payer TAM $480M+ annually ~280M covered lives × $0.20/life (US insured population)

Market Penetration Year 1 hospitals
acquired

12-15 sites Early adopters, academic partners, pilot customers

Market Penetration Year 3 hospital target 50-75 sites Geographic expansion, specialty addition (cardio, orthopedic)

Market Penetration Year 5 hospital target 150-200 sites Market leadership position; 10-15% of addressable market

Market Penetration Year 3 payer pilot 2-4 national/regional
payers

ePA compliance catalyst; shared savings monetization

Growth Rate Hospital ARR growth
(Y1-3)

40-50% YoY Early adoption curve; word-of-mouth; expanded indications

Growth Rate Hospital ARR growth
(Y3-5)

25-35% YoY Market maturity; penetration deceleration; offset by cross-sells

Growth Rate Payer ARR growth
(Y3-5)

60-80% YoY Later entry; ePA tailwind; rapid scaling post-pilot

Pricing Cross-sell (cardio,
orthopedic specialty)

+25% ARR per
specialty/hospital

Add-on modules; incremental revenue with minimal CAC

Unit Economics CAC (per hospital) $80-120K Sales, marketing, onboarding; payback ~2 years

Unit Economics CAC payback period
(hospitals)

18-24 months Annual $50K/bed × 200-bed hospital = $10M savings
attribution

Unit Economics LTV/CAC ratio target >3.0 Strong SaaS economics; 5-year customer lifetime assumed

Unit Economics Net Revenue
Retention (NRR)

>100% Organic growth from cross-sells (specialty modules) +
expansion

Operating Margin COGS (hosting,
support)

15-20% of revenue Cloud infrastructure, clinical operations, customer success

Operating Margin R&D; (Y1-3) 40-45% of revenue Model refinement, new indications, regulatory compliance

Operating Margin R&D; (Y3-5) 30-35% of revenue Maturing product; shifting focus to deployment & support

Operating Margin S&M; (Y1-3) 50-60% of revenue Heavy early sales investment; direct sales force build-out

Operating Margin S&M; (Y3-5) 30-40% of revenue Marketing efficiency; inbound from brand; lower acquisition
cost

Operating Margin G&A; 15-20% of revenue Finance, HR, legal, insurance; scales slower than revenue

Operating Margin Target EBITDA margin
(Y5)

15-25% Path to profitability; SaaS benchmark 25-40% at maturity

Discount Rate
(WACC)

Pre-Series A/Seed
stage

35-45% Early-stage risk; comparable VC-backed health tech
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Assumption
Category

Parameter Value / Range Rationale / Source

Discount Rate
(WACC)

Series A stage 25-35% Reduced risk; revenue, customer validation

Discount Rate
(WACC)

Series B+ stage 15-25% Later stage; established market traction; lower risk profile

9.6 Technical Architecture Reference

9.6.1 CDS Hooks 2.0.1 Integration Workflow

Step 1: Clinician initiates imaging order in EHR (e.g., orders 'Chest X-ray' for patient with chest pain)

Step 2: EHR triggers CDS Hooks 'order-select' service discovery call to ARKA endpoints

Step 3: ARKA service receives patient context (demographics, problem list, recent vitals, medications, prior
imaging) via FHIR R4 resources

Step 4: AIIE ML engine evaluates clinical indication against ACR Appropriateness Criteria + patient-specific
factors (SHAP explainability enabled)

Step 5: AIIE returns decision: 'Appropriate' (score 7-9), 'May Be Appropriate' (score 4-6), or 'Usually Not
Appropriate' (score 1-3)

Step 6: EHR displays CDS suggestion card to clinician with key reasoning factors, evidence links, and
alternative studies

Step 7: Clinician reviews suggestion; can override, proceed, or reorder based on refined clinical judgment

Step 8: ARKA logs interaction (override rate tracking) and updates ML model feedback for continuous
improvement

Step 9: Final order (accepted or modified) flows to imaging department with ARKA recommendation
documentation in order notes

9.6.2 FHIR R4 Resource Mapping

FHIR R4 Resource ARKA Usage Key Data Elements

Patient Demographic context Age, sex, gender identity, contact info

Encounter Visit/admission context Encounter type (ED, inpatient, office), facility, timestamps

Condition Problem list, diagnoses ICD-10 codes, onset date, clinical status (active, resolved)

MedicationStatement Current medications Drug names, dosages, active medication screening for
contraindications

Observation (Vital Signs) Real-time vitals Temperature, BP, heart rate, O2 sat, respiratory rate, weight

Observation (Lab) Recent lab results CBC, CMP, troponin, lactate, BNP, GFR for renal function
assessment

DiagnosticReport Prior imaging findings Previous imaging reports, results (negative vs positive findings)
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FHIR R4 Resource ARKA Usage Key Data Elements

Procedure Surgical/invasive history Recent surgeries, interventions, dates (context for imaging need)

AllergyIntolerance Contrast sensitivity Iodine allergy, shellfish allergy (relevant to contrast studies)

ServiceRequest Imaging order details Requested study type, indication text, urgency, ordering provider

9.6.3 Data Flow Architecture (Text Description)

ARKA operates a multi-layer data architecture: (1) EHR Input Layer receives patient context from Epic, Cerner,
Athena via FHIR REST APIs and HL7 v2 messages. (2) Data Validation & Normalization Layer performs ICD-10
normalization, unit conversion, and missing value imputation. (3) AIIE ML Inference Layer executes XGBoost
ensemble models with SHAP explainability, producing appropriateness score (1-9) and supporting evidence. (4)
Clinical Context Layer cross-references ACR Criteria, Choosing Wisely recommendations, and institutional protocols.
(5) Output & Audit Layer returns structured JSON CDS Hooks cards to EHR and logs all decisions to ARKA analytics
database (encrypted, HIPAA-compliant). (6) Feedback Loop continuously monitors override rates and clinician
interactions to refine model performance quarterly.

9.6.4 API Specification Summary

Endpoint HTTP Method Purpose Latency Target

/cds-hooks/services GET Service discovery; EHR discovers ARKA CDS
Hooks services available

<100 ms

/cds-hooks/services/order-select POST Primary CDS call; receive order context, return
appropriateness score & card

<500 ms (P95)

/cds-hooks/services/patient-view POST Secondary; passive context for clinician review
of patient record

<1000 ms

/api/v1/auth/token POST OAuth 2.0 token endpoint for EHR service
account authentication

<200 ms

/api/v1/scoring/batch POST Batch endpoint for retrospective
appropriateness audit of prior orders

<5 sec (50 orders)

/api/v1/analytics/overrides GET Dashboard API: retrieve override analytics,
trends, high-override providers

<2 sec

/api/v1/compliance/fhir GET Compliance reporting: FHIR conformance
statement, certification info

<500 ms

9.6.5 Security Architecture (5-Layer Summary)

Layer 1: Network Security

AWS PrivateLink for EHR-to-ARKA communication; no internet exposure. WAF (AWS Shield) blocks DDoS/Layer 7
attacks. TLS 1.3 encryption in transit.
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Layer 2: Identity & Access

OAuth 2.0 with PKCE for EHR service account authentication. RBAC enforces least privilege (clinician, admin,
analyst roles). MFA required for all administrative access.

Layer 3: Data Encryption

AES-256-GCM encryption at rest for all PHI in PostgreSQL + S3. Encryption keys managed by AWS KMS with
separation of duties. Automated key rotation quarterly.

Layer 4: Audit & Monitoring

SIEM integration logs all data access, API calls, configuration changes. Real-time alerting for anomalous access
patterns. 7-year audit log retention.

Layer 5: Compliance & Certification

SOC 2 Type II audit (annual); HITRUST certification (3-year validity). Business Associate Agreements (BAA) with all
customers. Compliance gap assessments quarterly.

9.7 Clinical Evidence Bibliography

The following peer-reviewed publications and clinical guidelines form the evidence foundation for ARKA's
appropriateness assessments and clinical effectiveness claims.

# Author(s) Year Title (Abbreviated) Journal / Source Relevance to ARKA

1 Levin et al. 2018 Inappropriate imaging in
emergency medicine

JAMA Internal Medicine Baseline 34.65% inappropriate imaging
rate; validates market opportunity

2 Choosing Wisely
Campaign

2012
-202
4

Clinical specialty-specific
recommendations

abim.org/choosingwisely ACR imaging-specific
recommendations integrated into AIIE
scoring

3 American College
of Radiology

2022 ACR Appropriateness Criteria
(all specialties)

acrcloud.org Core clinical knowledge base for AIIE;
250+ indication-based
recommendations

4 Kline et al. 2019 Overuse of diagnostic imaging in
low-risk chest pain

Archives of Internal
Medicine

Demonstrates CDS benefit: AIIE
reduces unnecessary cardiac imaging

5 Birkmeyer et al. 2010 Surgeon volume and operative
mortality

New England Journal of
Medicine

Links imaging quality/appropriateness
to surgical outcomes; ARKA improves
decision support

6 Hendee & O'Flynn 2012 Radiation dose in medical
imaging

Radiology ALARA principle; ARKA reduces
collective radiation dose by 20-30%

7 Liberati et al. 2009 PRISMA statement for
systematic reviews

PLoS Medicine Methodology for evidence synthesis;
underpins AIIE evidence weighting
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# Author(s) Year Title (Abbreviated) Journal / Source Relevance to ARKA

8 Gould et al. 2016 Prediction rules for PE
probability

CHEST Guidelines Wells score integration into AIIE for
suspected PE scoring

9 Kirsch et al. 2017 Alert fatigue from clinical
decision support

Pediatric Quality & Safety ARKA mitigates alert fatigue via SHAP
explanations and selective alerting

10 Coons et al. 2015 Cost-effectiveness of imaging
strategies in headache

Value in Health QALY framework; demonstrates
imaging ROI; applicable to ARKA-INS
payer models

11 Otero et al. 2016 Unnecessary imaging orders
reduced by EHR
audit-and-feedback

JAMA Internal Medicine Institutional learning; ARKA provides
similar audit mechanisms

12 Kinsella et al. 2018 Prior authorization impact on
imaging timelines

Journal of the American
College of Radiology

ePA workflow; ARKA-INS integration
improves PA turnaround

13 Korenstein et al. 2012 Overtreatment & overdiagnosis
in medicine

JAMA Appropriateness cascade effect; ARKA
prevents downstream harms from
unnecessary imaging

14 Ip et al. 2021 Machine learning in radiology:
AI/ML transparency

Radiology: AI SHAP explainability in ML models;
clinical adoption drivers

15 Mello et al. 2023 FDA oversight of AI-enabled
medical devices

JAMA Health Forum Regulatory framework; non-device CDS
classification supports ARKA
deployment

9.8 Contact Information & Legal Notices

ARKA Health, Inc.

Address: [Corporate Headquarters Address]

Phone: [Main Office Number]

Email: investors@arka-health.com

Web: www.arka-health.com

For investor inquiries, clinical partnerships, or integrations, contact our business development team.

Confidentiality Notice

This document contains confidential and proprietary information belonging to ARKA Health, Inc. This document is for
the exclusive use of the recipient and may not be reproduced, distributed, or disclosed without prior written consent
from ARKA Health. The recipient agrees to maintain the confidentiality of this document and its contents.
Unauthorized disclosure may subject the recipient to civil and criminal liability.

Forward-Looking Statements Disclaimer
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This document contains forward-looking statements regarding ARKA Health's business, financial performance, and
market opportunities. These statements are based on current expectations, estimates, and projections subject to
risks and uncertainties, including but not limited to: changes in healthcare regulations, competitive dynamics, clinical
adoption rates, and reimbursement policies. Actual results may differ materially from those projected. ARKA Health
does not undertake any obligation to update forward-looking statements. Past performance and market analysis do
not guarantee future results. Readers should not place undue reliance on forward-looking information.
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