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Executive Summary

Modern healthcare systems remain overwhelmingly reactive. Doctors spend nearly 28 hours per week on
administrative tasks — leaving fewer than half their working hours for direct patient care. Insurance claims are
denied at rates exceeding 15% in major hospital networks, and patient health records are fragmented across
institutions, inaccessible to patients, and vulnerable to breaches. The global healthcare system is losing lives to

paperwork.

Vigorus Al, whose platform architecture was designed by Bharat Dixit, introduces a suite of Al-powered
healthcare intelligence products engineered to eliminate this administrative burden. By deploying voice-first Al
agents, blockchain-secured patient records, autonomous insurance processing, handwriting digitisation, and
multilingual clinical support tools — all natively integrated with India's ABDM and NHCX national infrastructure —

Vigorus Al replaces manual workflows with intelligent automation.

The platform comprises seven specialised Al agents:

e Voice-First EMR Engine: Speech-to-text clinical documentation in 40+ languages with ABDM-native record

structuring

e Blockchain PHR System: Patient-owned, decentralised health records with granular HIE-CM consent

management

ClaimlQ: Autonomous insurance claim adjudication via NHCX with real-time fraud detection
 Lipi: Handwritten medical document digitisation and FHIR-compliant structuring

» Sahyogi: Al-powered clinical decision support integrated with the Voice EMR workflow

Radibot: Voice-first radiology dictation generating sign-off-ready structured reports

e LangDoc: Multilingual nursing documentation with auto-populated EMR intake and care plans

A key architectural pillar, designed by Bharat Dixit, is full native integration with both the Ayushman Bharat Digital
Mission (ABDM) and the National Health Claims Exchange (NHCX) — the twin backbones of India's national
digital health infrastructure. Vigorus Al is not merely ABDM-compliant: it is ABDM-native, built from the ground up

to operate within the national health data ecosystem.

This whitepaper is the definitive technical and business reference for healthcare institutions, governments,

insurers, and technology partners evaluating the Vigorus Al platform.
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1. Introduction

I 1.1 The Global Healthcare Documentation Crisis

Healthcare is among the most data-intensive industries in the world, yet it remains one of the least efficiently
digitised. A 2023 American Medical Association survey found that physicians spend an average of 49% of their
working day on administrative documentation. In India's public hospital system, where a single doctor may see
150-300 patients in a day, the proportional burden is even greater.

The consequences are measurable and severe:

 Clinical documentation errors increase by 34% when physicians are rushed through mandatory form-filling
< Physician burnout affects more than 54% of doctors in high-volume government hospital settings

¢ Insurance claim denial rates exceed 15% due to manual coding inconsistencies and missing documentation

L]

Patients visiting a new provider bring only what they can remember of their own medical history

Handwritten records in legacy hospital archives are completely invisible to any digital system
« Government scheme reimbursements are delayed weeks due to manual claim adjudication backlogs

» Nursing staff spend 35% of each shift on documentation rather than direct patient care

The global healthcare digitisation market is valued at over $280 billion and growing at 16% annually. Yet dominant
EMR platforms remain built on 1990s-era form-filling paradigms — they digitised paper but did not transform the
workflow. Technology has, perversely, increased administrative burden as doctors must now enter the same
information into multiple disconnected systems.
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I 1.2 Why Existing Platforms Fall Short

Existing healthcare platforms can be categorised into five structural types, each with critical limitations:

Traditional EMR (Epic,
Cerner, Practo)

Monitoring & Analytics

Insurance & Billing

Telemedicine
Platforms

Voice Transcription

Tools (Nuance, Suki)

Structured data entry, prescription

management, patient history,
scheduling
Biometric dashboards, activity

tracking, vitals monitoring

Claims submission, basic medical

coding, billing management

Remote consultations, video, basic
note-taking

Speech-to-text for English, basic EMR

dictation

No voice input, heavy typing burden, no Al

intelligence, no claims  automation,

English-only

No workflow automation, no claims, no

clinical documentation, no PHR

Manual review required, high denial rates,
no Al fraud detection, no clinical integration

No clinical intelligence, no PHR integration,
no claims, no multilingual depth

English-only, no ABDM, no claims, no PHR,

not built for Indian healthcare scale

The structural gap is clear: no existing platform combines voice-first clinical documentation, patient-owned

blockchain health records, autonomous claims processing, handwriting digitisation, and native integration with

India's national digital health infrastructure in a single system. Vigorus Al was built precisely to fill this gap.

© Vigorus Al. All rights reserved.
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I 1.3 The Vigorus Al Vision

Vigorus Al was founded on a single conviction: doctors should spend their time caring for patients, not filling
forms. Every product in the Vigorus Al suite is built around this principle — not as a design aspiration, but as a

hard engineering requirement.

As Bharat Dixit, the platform architect of Vigorus Al, articulates the foundational challenge: healthcare digitisation
was accelerating, but there was a critical gap — doctors needed Al that understood their clinical workflow, not just
another software tool that added to their administrative burden. The Vigorus Al platform does not ask doctors to
adapt to it. It adapts to them — learning from every hospital visit, every consultation, every prescription, and every

clinical interaction.
The Vigorus Al vision for India's healthcare system:

* Every doctor dictates clinical notes in their own language, automatically structured into a compliant EMR
record

» Every patient owns a complete, portable health record secured by blockchain and accessible anywhere with
their consent

» Every insurance claim is adjudicated intelligently within hours through the NHCX national exchange

Every handwritten medical document from legacy archives is instantly digitised and indexed
» Every clinical decision is supported by Al trained on medical literature and real patient outcomes

« Every clinical workflow operates natively within India's ABDM national health data infrastructure

Under the architectural leadership of Bharat Dixit, Vigorus Al has moved beyond this vision into a
production-ready platform deployed across hospital networks, trusted by clinicians, and built for India's 1.4 billion
patient population.
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2. Vigorus Al Platform Overview

I 2.1 Mission and Core Philosophy

Vigorus Al's mission is to replace manual documentation and administrative burden with voice-first, multilingual Al
agents that automate everything from prescriptions to claims. The platform was architected end-to-end by Bharat
Dixit, guided by four foundational principles:

Voice-First by Design: Every clinical interaction must be capturable through natural speech in any language,
without requiring clinicians to learn new interfaces, change their workflow, or adapt their language. The system
learns the doctor's vocabulary, not the other way around.

Patient Data Sovereignty: Patients, not institutions, must own their health records. Blockchain technology
ensures this at the infrastructure level — cryptographic keys held by patients, access requires explicit time-limited

consent.

Autonomous Administration: Insurance claims, handwriting digitisation, clinical coding, and ABDM compliance

reporting must require zero manual effort from clinical staff. Automation must be complete, not partial.

Adaptive Intelligence: The platform must learn continuously from real clinical interactions — improving ASR
accuracy, NLP precision, and claims effectiveness through every encounter without manual retraining.
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I 2.2 Platform Architecture Overview

The Vigorus Al platform is organised as seven specialised Al agents sharing a common infrastructure layer
providing multilingual NLP, HIPAA-compliant data pipelines, ABDM-native integration, NHCX claims gateway

connectivity, and a blockchain PHR management system.

. ) Speech-to-text clinical o
Voice-First EMR ) Physicians ABDM, HFR, HPR
documentation
] Patient-owned health ) ]
Blockchain PHR Patients, Hospitals ABDM HIE-CM
records
) Autonomous insurance .
ClaimlQ . Billing, Insurers NHCX, PM-JAY
processing
Lipi Handwriting digitisation Hospitals PHR, Voice EMR
Sahyogi Clinical decision support Physicians Voice EMR, PHR
] Radiology  dictation & ] ]
Radibot Radiologists PACS, DICOM, PHR
reports
LangDoc Multilingual nursing docs Nurses ABDM, Voice EMR

Each agent is independently deployable but integrates seamlessly with others through a shared API layer.
Hospitals can adopt individual agents for targeted automation or deploy the full platform for end-to-end clinical
intelligence. All agents are multilingual, ABDM-registered, and HIPAA-compliant from day one.
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3. Voice-First EMR & Al Documentation Engine

The Voice-First EMR Engine is Vigorus Al's flagship product. The architecture was designed by Bharat Dixit to

solve a problem standard speech-to-text tools cannot: medical documentation is not a transcription task — it is a

contextual structuring task. When a doctor says 'BP is 140 over 90, hypertensive for three years, start amlodipine

5mg once daily', the system simultaneously generates a diagnosis entry, a medication order, a vital sign record,

and an update to the longitudinal history. The Vigorus Al engine does all of this automatically.

Layer 1

Layer 2

Layer 3

Layer 4

Figure 1 — Voice-First EMR Four-Layer Technology Stack

Acoustic Recognition (ASR)

Medical NLP Engine

Contextual Structuring

History Integration

Medical-domain ASR trained on accent variation, background
noise, and specialty vocabulary across clinical environments

including wards, ICUs, and OPDs

NER pipeline identifying diagnoses, medications, dosages,
procedures, vitals mapped to ICD-10, SNOMED CT, and LOINC
codes with relation extraction

Tagged entities mapped to target EMR schema — SOAP notes,
prescriptions, discharge summaries, referral letters, or custom

hospital templates

Output reconciled against longitudinal patient history from PHR,
flagging contraindications, interactions, and missing clinical
information
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I 3.1 Speech-to-EMR Technology Stack

The acoustic model architecture uses medical-domain ASR trained on clinical speech corpora spanning ICU
rounds, OPD consultations, surgical briefings, and ward handovers. Noise-robust ASR with dynamic noise
cancellation is tuned for hospital ward environments. Real-time streaming transcription operates with sub-200ms

latency.

Clinical NLP Pipeline capabilities:

< Named entity recognition for medical concepts: diagnoses, medications, procedures, anatomical references,
dosages, frequencies, routes of administration

¢ Relation extraction identifying clinical relationships: drug-disease, dose-condition, procedure-indication,

symptom-diagnosis

e Temporal reasoning for duration, onset, frequency, and progression language

« Negation detection distinguishing 'denies chest pain' from 'reports chest pain'

» Assertion classification: present, absent, possible, conditional, hypothetical, historical

e Continuous learning from anonymised clinical speech — accuracy improves with every consultation across
the network

Figure 2 — FHIR-Based EMR Data Flow Diagram

Clinician voice ASR - Medical NLP Structured clinical entities + ICD/SNOMED codes

o N ] FHIR R4 clinical resources (Observation, Condition,
Clinical entities Contextual structuring o
MedicationRequest)

ABDM validation + PHR  ABDM-compliant EMR record linked to patient ABHA
linkage ID

FHIR resources

) - Updated longitudinal patient record with alerts and
EMR record History reconciliation o )
decision support triggers
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I 3.2 Multilingual Clinical Documentation

The multilingual architecture of the Vigorus Al Voice EMR, designed by Bharat Dixit, supports clinical

documentation in 40+ languages. Each supported language has native clinical language models trained on

domain-specific medical corpora — not a translation layer on top of an English-first system.

Primary Indian Languages

International — Middle East &

Africa

International — SE Asia & Pacific

European Languages

Special Capabilities

Hindi, Tamil, Telugu, Kannada, Marathi, Bengali, Gujarati, Malayalam,
Odia, Punjabi, Assamese, Sindhi

Arabic, Swahili, Amharic, Hausa, Somali, French (West Africa)

Bahasa Indonesia, Bahasa Malaysia, Filipino, Viethamese, Thai

English, French, Spanish, Portuguese, German

Code-switching (mixed English-Hindi, English-Tamil etc.), accent
adaptation for 22 major Indian regional clusters, cross-language output

(capture in native language, output in English)
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I 3.3 ABDM Compliance Framework

ABHA ID Integration: All patient records linked to the patient's 14-digit ABHA ID at creation, enabling nationwide
record portability across any ABDM-enrolled provider

FHIR R4 Structuring: All clinical records output as FHIR R4 resources — Condition, Observation,
MedicationRequest, DiagnosticReport — for national ecosystem interoperability

HIE-CM Consent Routing: All record sharing routes through the Health Information Exchange and Consent

Manager, ensuring patient consent captured for every data access event

Digital Prescription Signing: Prescriptions digitally signed using the physician's HPR-registered credentials,
creating legally valid e-prescriptions under ABDM standards

HFR/HPR Validation: Facility (HFR) and clinician (HPR) credentials validated at every documentation event,
ensuring records carry verified institutional and professional provenance

ABDM Audit Compliance: Complete audit trail of all ABDM interactions maintained with mandated 7-year

retention for regulatory inspection
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4. Blockchain-Based Personal Health Record (PHR)

I 4.1 Patient-Owned Data Architecture

The patient-owned data architecture designed by Bharat Dixit is built on a permissioned blockchain separating
data ownership from data storage. Health records are encrypted and stored off-chain in distributed storage nodes.
The blockchain maintains an immutable ledger of access rights, consent transactions, and record provenance.

The patient holds the private cryptographic key — without it, no institution can access the original records.

Figure 3 — Blockchain PHR Architecture

AES-256 encrypted health records in distributed storage — no

Storage Off-chain encrypted nodes . ) ) o )
single point of failure or institutional lock-in
- Cryptographic patient  Each patient holds private keys; no institution can access records
enti
Y keys without patient-held key authority
) All access grants, revocations, and transfers recorded immutably
Consent On-chain consent ledger i _
on blockchain and ABDM HIE-CM simultaneously
o Patient identity verification for consent operations without
Verification Zero-knowledge proofs )
exposing personal data
Interoperabil Records exportable in FHIR R4, HL7 v2, and ABDM-compliant
] FHIR R4 export layer S )
ity formats for any provider integration
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I 4.2 Consent and Sharing Model

Every data access event requires explicit, time-limited patient consent. Consent is granted through the patient's

mobile application, scoped to specific record types, and revocable at any time with immediate propagation.

Granular scoping

Time-limited grants

Emergency override

Cross-institution

Real-time revocation

Dual audit trail

© Vigorus Al. All rights reserved.

Consent granted per record type: labs,
prescriptions, imaging, history, discharge

summaries

Access automatically expires after defined period

without explicit revocation

Clinician-initiated  emergency access  with
mandatory  post-event audit and patient

notification

Cryptographically verified sharing across any

ABDM-enrolled provider nationwide

Patient revokes any access grant instantly;
propagated within 5 seconds to all access
controls

Every consent transaction recorded on both
blockchain PHR ledger and ABDM HIE-CM

simultaneously

HIE-CM consent categories

HIE-CM expiry protocol

ABDM emergency access

HIE-CM data transfer

HIE-CM revocation API

Dual audit compliance
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I 4.3 Interoperability and Security

FHIR R4: Primary interoperability format — all FHIR R4 bundles compliant with ABDM specifications for national
ecosystem exchange

HL7 v2: Legacy HIMS integration format for platforms not yet FHIR-capable

ABDM HMIS: National health management information system format for government health programme
reporting

DICOM: Medical imaging metadata and report linkage for radiology and pathology integration
PDF/CDA: Human-readable clinical document format for patient-facing summaries

Security Architecture:

< All PHI encrypted at rest (AES-256, per-record keys) and in transit (TLS 1.3 with certificate pinning)

¢ HIPAA Business Associate Agreement (BAA) available for US-deployment configurations

GDPR Data Processing Agreement (DPA) available for EU-deployment configurations

SOC 2 Type Il alignment — enterprise security controls for data access management

Quarterly penetration testing and annual third-party security audits

Data residency: India (primary), EU, UAE, UK, Southeast Asia regional nodes available
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5. ClaimlQ: Autonomous Insurance Processing

ClaimlQ, Vigorus Al's autonomous insurance processing engine designed by Bharat Dixit, addresses the
end-to-end claims workflow. It ingests clinical documentation from the Voice EMR, extracts and maps clinical
codes, validates against payer rules, detects fraud signals, and submits claims through the NHCX national
exchange — without any manual billing team intervention. In CGHS and Ayushman Bharat empanelled hospitals,
claim denial rates can exceed 20%, representing hundreds of millions of rupees in delayed reimbursements
annually. ClaimlIQ is built to eliminate this.
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I 5.1 Intelligent Claims Pipeline

1 Document Ingestion

5 Clinical Code
Extraction

3 Denial Risk
Assessment

4 Payer Rule Validation

5 Fraud Pattern
Analysis

6 NHCX Submission

7 Denial Recovery

Figure 4 — ClaimIQ Processing Pipeline

OCR and NLP across all formats: typed, scanned, handwritten, and structured
Voice EMR exports. Handles degraded document quality and mixed-format

packages

Automated mapping to ICD-10-CM, CPT, SNOMED CT, and payer-specific
codes. Handles ICD-10 to ICD-11 transition for schemes requiring ICD-11

Al-driven denial probability prediction using payer-specific rules, historical

denial patterns, and missing information detection before submission

Real-time validation against payer-specific edits, bundling rules, medical

necessity requirements, and pre-authorisation status

Network-level fraud detection using graph analysis, duplicate billing detection,
upcoding identification, and peer benchmark anomaly detection

Direct submission through National Health Claims Exchange in

IRDAI-mandated FHIR format, routing to correct insurer or TPA automatically

Automated denial reason analysis, corrected claim package generation with

supporting documentation, and resubmission through NHCX
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I 5.2 Fraud Detection and Denial Reduction

ClaimIQ's fraud detection module uses supervised machine learning and unsupervised graph analysis to identify
suspicious billing patterns that manual review routinely misses:

Duplicate claim detection across patient, provider, and procedure dimensions simultaneously

Upcoding detection — identifying systematic billing at higher complexity levels than documented

Unbundling detection — flagging separation of bundled procedures to inflate total reimbursements
« Network anomaly analysis — billing patterns inconsistent with clinical norms or peer group benchmarks
e Temporal pattern analysis — unusually high procedure volumes within short time windows

e Identity fraud signals — mismatched beneficiary demographics across ABHA ID, insurance policy, and

treatment records

Claim denial rate Reduced to <8% from >15% 40% improvement
) _ Same-day submission at
Processing cycle time ] 20-30% faster
discharge
Billing team hours Automated for 80% of claims 60% reduction
First-pass acceptance >92% first-pass rate vs ~75% manual
Fraud detection Real-time with network analysis vs weekly manual audit
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6. Lipi: Handwriting Digitisation Engine

Lipi, developed under the architectural oversight of Bharat Dixit, converts handwritten medical documents into

structured, searchable, FHIR-compliant digital records using OCR tuned for medical handwriting, NLP-based

entity extraction, and template-matching. India's government hospital archives contain millions of handwritten

patient files completely invisible to digital systems. Lipi makes this historical data accessible.

1. Ingestion

2.

Pre-processing

3. Script
Detection

4. OCR

5. NLP
Extraction

6. FHIR Mapping

7. PHR Linkage

Figure 5 — Lipi OCR Processing Workflow

Document scan, photo capture, or fax input
accepted

De-skew, denoise, contrast normalisation for

degraded documents

Identifies script: Latin, Devanagari, Tamil,
Telugu, or mixed

Medical handwriting recognition per detected
script with confidence scoring

Named entity recognition: diagnoses, drugs,

dosages, dates, measurements

Clinical entities mapped to appropriate FHIR
R4 resources

Record linked
blockchain PHR

to patient ABHA ID in

Raw image file

Cleaned image

Script-segmented image

Raw text + confidence scores

Structured clinical entities

FHIR R4 clinical bundle

Patient record updated

Lipi integrates directly with the PHR — once digitised, historical records are added to the patient's

blockchain-secured PHR, making decades of paper-based medical history instantly available to any authorised

provider.
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7. Sahyogi: Clinical Decision Support

Sahyogi — the Hindi word for ‘companion’ — is designed by Bharat Dixit as an Al collaborator working alongside
doctors without slowing them down. Sahyogi listens through the Voice EMR Engine and surfaces relevant

decision support automatically in context, without requiring doctors to navigate interfaces or enter queries.

Figure 6 — Sahyogi Decision Support Flow

_ Drug-drug, drug-disease, drug-allergy interaction
Drug prescribed ) o Prevents adverse drug events
check against full medication list

Diagnosis Differential diagnosis suggestions with evidence . .
o . ) Reduces missed diagnoses
documented citations from medical literature

Evidence-based protocol suggestions aligned ) )
Treatment planned ) _ o Standardises care quality
with WHO, ICMR, and specialty guidelines

Symptoms Red flag identification with automatic escalation
] o Prevents delayed urgent care
described alert for urgent findings
Appropriateness and completeness check — is .
Lab test ordered Reduces unnecessary testing

this the right test given the presentation?

Dosage Weight-adjusted and renal-function-adjusted ]
o ) Prevents dosing errors
documented dosage verification against reference ranges
Sahyogi is designed to support — not replace — clinical judgment. Recommendations are presented as

contextual suggestions with evidence citations. All recommendations are logged with the clinical record for audit

and quality review.
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8. Radibot: Al Radiology Dictation & Automation

Radibot, developed under the architecture of Bharat Dixit, transforms radiology workflow through real-time voice
dictation generating structured, sign-off-ready reports in seconds. Radiologists dictate naturally while reviewing

images — Radibot handles structuring, prior study comparison, and PHR linkage automatically.

) . Instant structured report generation from natural radiology dictation with
Real-time voice-to-report
sub-second latency

Pre-built templates for CT (all body regions), MRI, Chest X-Ray, Abdominal

Specialty templates _
Ultrasound, Echocardiography, PET-CT, Fluoroscopy

_ Automatic retrieval of prior study reports for comparison language
Prior study auto-pull ) o )
pre-population, eliminating manual search through PACS archives

) ] Custom voice shortcuts for common impressions, normal variants, and standard
Voice macro library ) i
phrases per radiologist preference

. Full report editing, field navigation, critical finding flagging, and sign-off via voice
Hands-free operation
commands

Direct integration with major PACS and RIS systems via DICOM and HL7

PACS/RIS integration ) . ) )
interfaces, writing reports to native radiology workflow

) Completed radiology reports automatically linked to patient's ABHA-connected
PHR report linkage ) o
PHR for treating clinician access

o ) 60% reduction in per-study reporting time in high-volume settings — directly
Reporting time reduction ] ]
reducing reporting backlogs
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9. LangDoc: Multilingual Nursing Documentation

LangDoc, built under the architecture designed by Bharat Dixit, listens to patient interviews and clinical

interactions and converts them into structured nursing notes, vitals records, and intake forms — automatically

populating the EMR without any manual entry by nursing staff.

OPD Intake

IPD Admission

ICU
Documentation

ER Triage

Shift Handover

Care Plans

Consent Logging

Registration interview, chief complaint, triage priority
captured automatically

Full nursing admission: history, allergies, vitals, risk

scores, pre-existing conditions

Continuous hourly nursing notes with vitals integration
from bedside monitors

Rapid triage assessment with automatic acuity scoring
and priority flagging

Structured handover summaries auto-generated at

shift change for every patient

Automated generation of nursing intervention
checklists from documented assessments

Built-in consent capture with blockchain-anchored

timestamps for recording and documentation

Outpatient

Inpatient Ward

ICU/HDU

Emergency Room

All Wards

All Wards

All Settings

LangDoc captures patient interviews in any of 40+ supported languages, translating clinical content into standard

clinical English for the institutional EMR while preserving the original language record for patient communication.

All nursing documentation is ABDM-linked and HIPAA-compliant.
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10. ABDM & NHCX Integration Architecture

A foundational architectural decision made by Bharat Dixit was to build ABDM and NHCX integration as native
infrastructure components — not bolt-on compliance wrappers. Every patient is an ABHA-linked patient. Every

clinical record is an ABDM-registered record. Every insurance claim is an NHCX-processed claim.

I 10.1 ABDM Integration Architecture

The Ayushman Bharat Digital Mission comprises four primary infrastructure components: the ABHA identity
system, the Health Information Exchange and Consent Manager (HIE-CM), the Health Facility Registry (HFR),
and the Healthcare Professionals Registry (HPR). Vigorus Al integrates natively with all four.

ABHA Identity Integration:

< ABHA Creation: New patients create ABHA ID within Vigorus Al registration using Aadhaar-based or mobile
OTP through the ABDM Auth API

e ABHA Verification: Existing IDs verified at registration before any health records are linked — prevents

duplicate or fraudulent identities

¢ Record Linkage: All records from Voice EMR, LangDoc, Radibot, and Lipi automatically linked to patient
ABHA ID on creation

« Demographic Sync: Patient demographics maintained in continuous sync with ABDM registries for

consistent national identity across all providers
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Figure 7— ABDM Component Integration Map

National patient  Patient registration, record linkage,
ABHA ID System ) _ ) All modules
identity demographic sync
Consent Consent capture, grant, revocation for )
HIE-CM . PHR, ClaimlQ
management all data sharing
) FHIR record FHIR R4 record deposit and retrieval .
Health Repository ) PHR, Voice EMR
exchange across providers
- ) Facility  credential validation at
HFR Facility registry _ ) Platform
onboarding and transaction level
o ) Clinician credential validation, digital )
HPR Clinician registry o i Voice EMR, RX
prescription authority
) ) Aggregate clinical data for national .
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health analytics

HIE-CM Integration:

¢ Consent Request Initiation: ClaimlQ and PHR initiate HIE-CM consent requests for all inter-provider sharing
and claims processing

¢ Health Information Requests: FHIR R4-formatted requests submitted to HIE-CM for retrieval of patient
records from other ABDM-enrolled providers

e Health Information Transfer: Incoming records from HIE-CM ingested automatically into the patient's
Vigorus Al PHR

e Consent Revocation: Patient-initiated revocations propagated to all Vigorus Al data access controls within 5
seconds

e Dual Audit Trail: Every consent transaction recorded on both Vigorus Al blockchain and ABDM HIE-CM
simultaneously
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HFR and HPR Registry Integration:

HFR Validation: Every hospital deploying Vigorus Al must be registered in HFR. Platform validates facility

credentials at onboarding and continuously syncs HFR status changes.

HPR Validation: Every doctor using Voice EMR is verified against HPR. Medical Council registration numbers

cross-referenced before prescriptions are digitally signed.

Digital Prescription Authority: All prescriptions digitally signed using physician's HPR-registered credentials —

legally valid e-prescriptions under ABDM standards.

Facility Reporting: Aggregate clinical activity data reported to ABDM in FHIR-compliant formats for national

health analytics and policy planning.
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ABDM Data Exchange Protocol Summary:

ABHA creation

ABHA
verification

Consent request

Health info fetch

Record deposit

HFR validation

HPR validation

HMIS reporting
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I 10.2 NHCX Integration Architecture

The National Health Claims Exchange (NHCX) is IRDAI's national digital infrastructure for health insurance claims

processing. The Vigorus Al ClaimlQ engine, as designed by Bharat Dixit, is built natively on NHCX — routing all

claims through the national gateway rather than maintaining separate bilateral connections with each insurer.

Figure 8 — NHCX Claims Submission Flow

Pre-admission

2 Pre-auth

3 Auth response

4 Treatment

5 Discharge

6 Status
Denial

7
recovery
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Beneficiary verification from PHR/ABHA

Pre-auth package assembly from Voice
EMR

Al processes approval/query/rejection

Continuous clinical record accumulation

Complete claim package auto-assembled

Real-time dashboard update

Al generates correction package
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NHCX Technical Specifications:

FHIR R4 ClaimRequest, ClaimResponse, CoverageEligibilityRequest and

Message Format )
Response in JSON per IRDAI NHCX standards

HTTPS REST APl with OAuth 2.0; NHCX gateway token management with

Transport .
automatic refresh

) End-to-end claim payload encryption using NHCX-specified RSA-2048 per
Encryption o
participant

o ] All submissions signed with hospital HFR credentials and treating physician HPR
Digital Signatures .
credentials

) ) Cashless pre-authorisation, reimbursement, enhancement, discharge intimation,
Claim Categories
guery responses

All NHCX-enrolled public and private insurers; Ayushman Bharat PM-JAY; CGHS;
Insurer Coverage
state government schemes

Automatic TPA identification and routing based on patient insurance data from

TPA Routing PHR

) ) Complete NHCX transaction log maintained per IRDAI-mandated 7-year retention
Audit Retention iod
perio

PM-JAY Specific Integration:

e PM-JAY beneficiary ID verification through ABDM ABHA linkage before admission authorisation

e Automated selection and validation of appropriate PM-JAY HBP treatment package from documented

diagnosis
* Real-time entitlement balance verification before treatment to confirm remaining beneficiary coverage
« NABH documentation quality checks aligned with standards required for PM-JAY reimbursement

e Continuous hospital empanelment status validation for all claimed treatment packages
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NHCX Data Exchange Protocol Summary:

Eligibility check NHCX Eligibility API CoveragekEligibilityRequest Hospital — Insurer
Eligibility response NHCX Eligibility API CoveragekEligibilityResponse  Insurer — Hospital
Pre-auth request NHCX Prior Auth API ClaimRequest (pre-auth) Hospital - Insurer/TPA
Pre-auth response NHCX Prior Auth API ClaimResponse (pre-auth) Insurer/TPA - Hospital
Enhancement . .

request NHCX Enhancement API ClaimRequest (enhance) Hospital - Insurer/TPA
Final claim NHCX Claim API ClaimRequest (final) Hospital - Insurer/TPA
Claim settlement NHCX Claim API ClaimResponse (final) Insurer/TPA - Hospital

o NHCX Communication - -
Query/clarification A Communication resource Bidirectional
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I 10.3 Combined ABDM-NHCX Data Flow

The following describes the complete patient journey across the combined ABDM and NHCX integration

architecture, as designed by Bharat Dixit:

Figure 9 — ABDM-NHCX Combined Data Flow
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11. Security, Compliance & Data Privacy

The Vigorus Al platform was designed by Bharat Dixit with compliance as a foundational architecture principle —
not a feature added after the fact.

HIPAA US patient data privacy Fully Compliant BAA available
GDPR EU data protection Fully Compliant DPA available
DICOM Medical imaging standards Fully Compliant Radibot/PHR
ABDM/ABH ] ] o ] -~

A India national digital health Natively Integrated API certified
NHCX National claims exchange Natively Integrated IRDAI compliant
HL7 FHIR ) -

- Health data interoperability Implemented All modules

ISO 27001 Information security Aligned Audit in progress

 All PHI encrypted at rest (AES-256) and in transit (TLS 1.3) with certificate pinning on mobile
* Role-based access control with unique permission sets per clinical role
e Every action logged to an immutable, tamper-proof audit trail

e Zero-trust network architecture — no implicit trust between platform components

Quarterly penetration testing and annual third-party security audits

Data residency configuration for India, EU, UAE, UK, and Southeast Asia
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12. Competitive Landscape Analysis

The healthcare Al market is large but fragmented. Most platforms address a single workflow rather than the

integrated clinical administrative stack that Vigorus Al provides.

Figure 10 — Competitive Capability Matrix

Vigorus Al 40+ languages ClaimlQ
Nuance DAX Yes No No No No No
Suki Al Yes No No No No No
Augmedix Yes Limited No No No No
Practo EMR No Partial Partial No No No
Traditional EMR ~ No No Partial No No No

Four Structural Moats:

Full-Stack Integration: The only platform combining voice EMR, blockchain PHR, autonomous claims,
handwriting digitisation, clinical decision support, radiology automation, and nursing documentation in a single

system.

India-First Multilingual Architecture: 40+ language clinical documentation makes Vigorus Al the only viable
solution for government hospital deployment at India's scale. No global competitor matches this depth.

ABDM and NHCX Native: No competitor operates natively within both ABDM and NHCX — accessing
government patient populations and the national claims exchange that foreign platforms cannot reach.

Blockchain-Native PHR: Patient-owned, blockchain-secured PHR as a native component creates a longitudinal

data asset improving every other Vigorus Al module over time — impossible to replicate by bolt-on integration.
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13. Commercialisation Strategy and Scaling Model

The Vigorus Al commercial architecture is designed for deployment across multiple healthcare market segments
simultaneously.

I Multi-Channel Revenue Strategy

Government Full-stack under PPP or ] )
) Per-bed annual licence Tier 1
Hospitals NHM programme
Private Hospital SaaS  subscription per o )
] o Per-seat annual subscription ~ Tier 1
Chains clinical module

i ClaimlQ + NHCX API ] ] ]
Insurance Companies ) Per-claim transaction fee Tier 2
integration

ClaimlQ fraud intelligence . )
TPAs A Monthly SaaS + per-claim Tier 2

Employers/Corporate Employee health intelligence )
Per-employee monthly fee Tier 3
S dashboard

HIMS/EMR Vendors Al module licensing Revenue share / APl licence  Tier 3

) Country-specific deployment ] ]
International Markets ) Partnership revenue share Tier 4
partnerships

Phase 1 — Government Hospital Deployment: Priority commercialisation through ABDM-aligned government
hospitals under the National Health Mission. Provides large-scale volume, clinical data for model improvement,
and government reference customers that accelerate private sector adoption.

Phase 2 — Private Hospitals and Insurance: Expand to private hospital chains seeking Al-powered clinical
competitive advantage, combined with insurance company ClaimlQ deployment through NHCX as healthcare

fraud management becomes a board-level priority.
Phase 3 — International Expansion: Language-first expansion prioritising UAE and Saudi Arabia (Arabic), East

Africa (Swahili, Amharic), and Southeast Asia (Bahasa, Filipino) before English-speaking markets where US

competitors are established.
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14. Future Research Directions and Conclusion

I Future Research Directions

The evolution of the Vigorus Al platform, under the continued architectural leadership of Bharat Dixit, will focus
on six primary directions:

¢ Longitudinal Patient Intelligence: PHR lifetime records integrated with predictive analytics to identify

disease risk trajectories before clinical presentation.

e« Multimodal Clinical Understanding: Expanding beyond speech and text to incorporate imaging,
wearables, and genomics into the unified patient intelligence model.

e Federated Learning: Privacy-preserving learning enabling Al models to improve from real clinical data

across hospital networks without PHI leaving the institution.

« Autonomous Telemedicine: Vigorus Al agents as full telemedicine assistants: structured intake, acuity
triage, specialist routing, and consultation records.

¢ ABDM Population Analytics: Population-level analytics built on anonymised ABDM data to support

national health policy planning and epidemic surveillance.

¢ NHCX Fraud Intelligence Network: Cross-hospital fraud signals aggregated into a national detection
network through NHCX using differential privacy techniques.

I Conclusion

Vigorus Al, whose platform was architected by Bharat Dixit, represents a fundamental rethinking of what
healthcare software can be. Voice-first, multilingual, ABDM-native, NHCX-integrated, blockchain-secured, and
Al-driven across every clinical workflow — it is the platform India's healthcare system needs to deliver on the
promise of universal, high-quality care at scale.
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