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Towards 
conversational 
diagnostic artificial 
intelligence
Tu et al. 2025

Towards 
conversational 
artificial intelligence 
for disease 
management

Liévin et al. 2026

Towards accurate 
differential diagnosis 
with large language 
models

Mcduff et al. 2025

Advancing 
conversational 
diagnostic AI with 
multimodal reasoning

Saab et al. 2026
An agentic system for rare 
disease diagnosis with 
traceable reasoning

Zhao et al. 2026

Rare-disease diagnosis



From Clinical Gestalt to Quantitative Evidence

Recognizing facial patterns
From clinical expertise to computational facial analysis

Quantifying facial gestalt
Cohort-level similarity and syndrome delineation

Translating similarity into evidence
Patient-level analysis and ACMG/AMP PP4 calibration

Bringing AI into clinical practice
Ancestry, generalization, and clinical implementation



DeepGestalt Approach (Gurovich et al. Nat Med 2019)
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DeepGestalt

Training

……



GestaltMatcher Approach (Hsieh and Bar-Haim et al. Nat Genet 2022)
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DeepGestalt

GestaltMatcher



What a facial score measures
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Illustrative case relationships

Case A

Case B

Case C

A and B have similar
model representations

Patient similarity

Model-dependent 
resemblance
to reference cases

Ranked differential

Calibration is a further step
before phenotype evidence

Schematic only. Similarity is computed in model space, not from these positions.



NIPBL

NIPBL

Integrating GestaltMatcher scores into the exome analysis



Phenotype specificity and PP4

Richards et al., Genet Med 2015. Hsieh et al., Neurol Genet 2026 13

PP4: phenotype specificity

A phenotype or family history highly specific
for a disease with a single genetic etiology

Facial resemblance informs the phenotype assessment
Variant interpretation also requires molecular evidence



Cohort similarity and subgroup delineation

Küry et al., Nat Commun 2025. Mak et al., EBioMedicine 2025 7

PSMC5

Do these patients share
a measurable facial gestalt?

MN1

Do variant-associated groups
show different facial 
phenotypes?

Within-cohort resemblance and between-group separation need different comparisons



PSMC5: a heterogeneous clinical cohort

Küry et al., Nat Commun 2025, Fig. 2b. doi:10.1038/s41467-025-65556-8 8

44 clinical participants
15 in facial analysis

Clinical appearance is 
heterogeneous

Pairwise ranks reveal shared 
resemblance



MN1: two phenotypes within one gene

Mak et al., EBioMedicine 2025, Fig. 4a. doi:10.1016/j.ebiom.2025.105677 11

56 individuals in the 
cohort

38 facial images
28 C-terminal truncations
10 N-terminal truncations

Variant-associated groups
show distinct facial patterns



MN1: evidence for distinct subgroups

Mak et al., EBioMedicine 2025, Fig. 4c/d and methods p5 12

c d

Between-group distance 1.035
Study threshold 0.901

Facial separation complements
independent DNAm evidence



Mowat–Wilson syndrome: the clinical case

Hsieh et al., Neurol Genet 2026, Fig. 2. doi:10.1212/NXG.0000000000200384 14

4-year-old proband
ZEB2 last-exon frameshift

Initial laboratory VUS

Clinical suspicion of MWS

MWS ranked first by facial 
analysis



Mowat–Wilson syndrome: score calibration

Hsieh et al., Neurol Genet 2026, Fig. 1, methods and Table 3 15

Syndrome-specific
comparison data

61 MWS / 610 controls
5 MWS / 50 controls
in the stated holdout

Small calibration sets
limit evidence strength



Four photographs and phenotype evidence

Hsieh et al., Neurol Genet 2026, Tables 2–3 16

Photograph Gestalt score Study PP4 level

1 0.593 Moderate

2 0.580 Moderate

3 0.647 Moderate

4 0.547 Supporting

Supporting ≥0.5111     Moderate ≥0.5672

Repeated photos of one patient contribute correlated phenotype information



Challenges
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The privacy barrier in practice
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NGPsuite bridges the clinician and AI
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Running NGPsuite on your computer
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Output of NGPsuite
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GestaltMatcher Rank

PubCaseFinder Rank

Meta Rank = Average of GestaltMatcher and PubCaseFinder Rank



Integrate with your variant prioritization pipeline



  GestaltMatcher Database
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Scan me:

https://db.gestaltmatcher.org/
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Access



Ancestry and reference-data composition

Lesmann, Hsieh et al., GMDB manuscript, Fig. 1b. FAIR freeze: 6 April 2024 18

GMDB-FAIR: 10,980 images / 8,346 patients / 581 disorders

Known ancestry: European 67%, Asian 19%, African 7%, Others 7%

Source graphic includes unknown ancestry. Reported labels are not genetic measurements.



Disease mix changes ancestry comparisons

Lesmann, Hsieh et al., GMDB manuscript, Tables 1–2 19

Top-1 accuracy: pooled versus shared-disorder comparison

Comparison African European

All tested disorders 62.07%
29 images

55.64%
523 images

Six shared disorders 64.29%
14 images

81.25%
32 images

Different disease mixes can conceal gaps. Shared-disorder samples remain small.



Diversity in the training data

Lesmann, Hsieh et al., GMDB manuscript, Fig. 5a and Table 3 20

+17.07 points

Non-European average
top-1 improvement

European top-1:
−2.26 points in
the broad comparison



27

Accepted in Nature Genetics
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Integrating LLM with facial image and clinical text 

Please diagnose this patient.
Patient Summary Demographics
* Sex: Female
* Age: 4 years
* Ethnicity: American – 
Latin/Hispanic
Clinical Presentation  The patient 
presents with multiple craniofacial 
and systemic abnormalities:
* Craniofacial features:
   * Abnormality of the oral cavity
   * Abnormality of the eye
   * Abnormality of the head
   …

MCP server

GestaltMatcher PubCaseFinder

Photo HPO

LLM-based assistant 
(e.g., Claude / 
ChatGPT)
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Integrating LLM with facial image and clinical text 

I'll analyze this case using the available rare disease 
diagnostic tools to help identify potential diagnoses 
based on the clinical features and facial photograph.
First, let me use the facial analysis tool to get additional 
diagnostic insights from GestaltMatcher predict 
endpoint 
…
Let me search for conditions using individual HPO 
terms. Let me start with micrognathia (small 
jaw):PubCaseFinder endopoint
…
Diagnostic Considerations
1. Cornelia de Lange Syndrome (CdLS) - Most Likely
OMIM:122470 - This appears to be the strongest 
diagnostic possibility based on the clinical overlap:
Matching features:

LLM-based assistant 
(e.g., Claude / 
ChatGPT)

MCP server

GestaltMatcher PubCaseFinder

Photo HPO



30

Agentic AI integrating multi-modality analysis
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Artificial Intelligence leads to loss of skills (deskilling)
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 Potential effects of AI on clinical skills over time
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Will AI help clinicians make the diagnosis?

What is the diagnosis?

1. Williams syndrome

2. Noonan syndrome

3. Alagille syndrome

4. 22q.11 deletion syndrome

Prediction probability by AI Will AI change your decision 
after seeing AI?

1. Williams syndrome

2. Noonan syndrome

3. Alagille syndrome

4. 22q.11 deletion syndrome



34

Clinicians can be influenced by AI predictions

In our first group, 39 of 40 clinicians changed 
from a correct to an incorrect answer
after seeing an incorrect AI suggestion.

Total points distribution (max: 15 points)
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