
Rare disease diagnosis in China faces a structural crisis. 
Average diagnostic delay exceeds four years; primary care 
physicians lack disease-specific knowledge for conditions they 
may encounter once in a career; and specialist capacity is 
concentrated in tier-one cities, so confirmation routinely 
requires the patient to travel.
The resulting diagnostic odyssey is not merely slow — it is a 
period during which treatable disease progresses untreated. 
Where an approved orphan therapy exists, diagnostic delay 
operates as a de facto access barrier.
China has built the policy scaffolding around rare disease: a 
national rare disease catalogue, designated diagnosis and 
treatment networks, and a widening set of orphan therapies 
reaching NRDL negotiation. The binding constraint has shifted 
upstream — patients cannot access what they have not been 
diagnosed with.

Background

Objective

Two data sources were synthesised. First, the 2025 Digital Life 
Physician (DLP) cross-sectional survey (n=4,500 Chinese 
physicians) provided real-world adoption metrics for AI tools in 
rare disease clinical practice, including usage rates, functional 
preferences and perceived clinical value.
Second, a documented deployment case of a rare disease-
specific LLM built on a national rare disease knowledge base 
(Xiehe·Taichu model, Peking Union Medical College Hospital) 
was analysed for clinical architecture, hallucination mitigation 
mechanisms, and reported outcome metrics including 
diagnostic timeline compression, differential diagnosis 
accuracy and hospital integration pathways across 200+ 
partner institutions.
Adoption data were analysed descriptively by specialty and 
city tier. Deployment evidence was assessed against four 
dimensions — physician demand, model architecture and 
safety controls, reported diagnostic outcomes, and integration 
pathway — then interpreted within an HEOR value framework.

Methods

Among AI-using physicians (n=4,246), rare disease and 
cognition-intensive specialties demonstrated the highest AI 
adoption — gastroenterology 98%, cardiology 95%, neurology 
94%. Familiarity was higher in lower-tier cities (up to 97%) than 
in tier-one cities (89%), indicating that demand is greatest 
where specialist access is scarcest.

Results

Conclusions

Disease-specific LLMs represent a structurally superior 
approach to rare disease physician support compared with 
general-purpose AI, demonstrating clinically meaningful 
reductions in diagnostic delay with compliance-ready 
traceability.
For HEOR frameworks these tools introduce a new evidence 
category — AI-enabled diagnostic equity — where value 
accrues from geographic reach, time-to-diagnosis 
compression and standardisation of clinical reasoning across 
tiered hospital systems.
Payers and policymakers should incorporate AI-assisted 
diagnostic efficiency into rare disease access and 
reimbursement evaluation models, recognising that for a rare 
disease the diagnosis itself is the gate to therapy.
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The inverse relationship between city tier and AI familiarity is 
the finding that matters for equity. It suggests physicians are 
not adopting AI as a convenience layer on top of adequate 
specialist support, but as a substitute for specialist access they 
do not have locally.

Disease-specific LLMs incorporating explainable symptom-to-
differential-diagnosis reasoning chains, multi-dimensional 
traceable verification and extreme few-shot training on 
curated rare disease case repositories addressed the 
constraint that ordinarily defeats rare disease AI: too few cases 
per condition to train on.

Average diagnostic timelines fell from over four years to under 
four weeks in documented deployments, with approximately 
93% accuracy across top-10 diagnostic suggestions in 
simulated testing.

The model is deployed through both a patient-facing mobile 
assistant and a physician-facing decision support layer inside 
hospital systems, so a rare disease can enter the differential 
without a clinician having first suspected it.

Platform integration via SaaS or on-premises deployment 
across 200+ hospitals enabled patient triage, clinical decision 
support and rare disease knowledge retrieval at scale, with 
genetic interpretation and automated record generation in 
development.

Hallucination rates were maintained below 5% through cross-
referencing with authoritative medical literature, chain-of-
thought review and confidence scoring — controls that make 
an explainable output auditable rather than merely visible.

The comparison is not a matter of model scale. In a domain 
defined by data sparsity, dispersed authoritative sources and 
low tolerance for unverifiable output, verticalisation is the 
determining variable — which is why general-purpose AI 
adoption, however high, does not by itself close the diagnostic 
gap.

Read together, the adoption data and the deployment case 
define a value category that neither establishes alone: 
physician demand exists at scale, and a verticalised model 
converts it into measurable diagnostic outcomes in the 
settings where the gap is widest.

None of these four drivers is captured by evaluation models 
that begin at the point of confirmed diagnosis.
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