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Supplementary Methods
[bookmark: _Toc230617679]Sources of unlabelled UWF images for domain adaptation
A total of 21 234 unlabelled ultra-widefield (UWF) images were used for domain-adaptive self-supervised fine-tuning of the foundation model. Images were obtained from routine clinical examinations at the Eye and Ear, Nose, and Throat Hospital of Fudan University and from publicly available UWF datasets. The combined dataset covered normal variation and a broad range of retinal diseases, providing diverse structural and pathological information for modality-specific adaptation. The sources, clinical domains, imaging devices, and image counts are summarised in Supplementary Table 1.

[bookmark: _Toc230617680]Diagnostic reference standards
All diagnoses were established by experienced uveitis specialists (RG and MZ) based on comprehensive clinical evaluation, laboratory testing, and imaging findings in accordance with established international diagnostic criteria. The diagnosis of ARN was based on the American Uveitis Society 1994 diagnostic criteria for ARN, and the polymerase chain reaction test for varicella zoster virus in aqueous samples was positive in all patients.1 The diagnosis of TBU was based on the Collaborative Ocular Tuberculosis Study-1 criteria from 2017.2 The diagnosis of ocular sarcoidosis was based on the International Workshop on Ocular Sarcoidosis 2019 revised criteria.3 The diagnosis of Behçet’s disease was based on the 2014 international criteria.4 The diagnosis of endogenous fungal endophthalmitis, post-traumatic endophthalmitis, endophthalmitis after cataract surgery, and endogenous bacterial endophthalmitis were based on the patient’s medical history, clinical manifestations, and positive results from smears, cultures, or metagenomic sequencing of intraocular fluids (including aqueous humor or vitreous fluid). The UWF images were evaluated independently by two experienced investigators (RG and MZ), and a consensus was reached in each case.

[bookmark: _Toc230617681]Internal cohort image inclusion and quality control
We retrospectively retrieved 440 UWF images from 337 consecutive uveitis patients diagnosed at the Eye and Ear, Nose, and Throat Hospital of Fudan University during a 5-year period. Patients were eligible if posterior uveitis was clinically diagnosed or suspected and at least one UWF image was available. Images were acquired using an Optos 200Tx system (Optos, Dunfermline, UK). Among them, 72 patients were excluded because of uncertain diagnosis, absence of eligible UWF imaging, or inadequate image quality. 108 normal controls underwent UWF imaging during the same period and had no evidence of ocular inflammation on UWF review were randomly selected. A single best-quality UWF image was selected for each eye with uveitis, and one or two high-quality images were chosen for normal eyes. The final internal cohort comprised 617 UWF images from 373 individuals, including 239 images from 108 normal control individuals and 378 images from 265 patients with uveitis. Images with severe artefacts, insufficient retinal visibility, or inadequate focus were excluded. UWF images were independently evaluated by two experienced investigators, and disagreements were resolved by consensus.

[bookmark: _Toc230617682]External validation datasets
External validation included 1337 UWF images from three independent datasets, comprising 712 uveitis images and 625 normal images. These datasets were not used for model development, domain adaptation, hyperparameter selection, or threshold tuning.
WEI-UWF: UWF images from the Weifang Eye Institute collected between January 2021 and January 2025 using an Optos California RG. The dataset included 517 uveitis images and 302 normal images. Exclusion criteria included opaque media, a history of intraocular surgery, or previous retinal laser photocoagulation.
ZPPH-UWF: UWF images from Zhejiang Provincial People's Hospital collected between January 2023 and January 2024 using an Optos 200Tx system. The dataset included 100 uveitis images and 100 normal images.5
Clinical Reference Dataset: UWF images extracted from peer-reviewed clinical publications with clear uveitis diagnoses, together with normal UWF images from a publicly available Figshare source (https://figshare.com/authors/Masahiro_Kameoka/6020591) accessed on Aug 21, 2024. The dataset included 95 uveitis images and 223 normal images.

[bookmark: _Toc230617683]UWFound architecture and training details
[bookmark: _Toc230617684]Foundation Model for Ultra-widefield Fundus Image
Foundation models have recently transformed the development of deep learning systems by enabling robust representation learning from large-scale, diverse datasets with minimal task-specific supervision.6,7 Through self-supervised or weakly supervised training paradigms, these models demonstrate strong generalization capability across downstream tasks, particularly in scenarios with limited labelled data. This property is especially valuable in medical imaging, where high-quality annotations are expensive, heterogeneous, and often scarce.
In ophthalmology, several foundation models have been proposed to learn generalizable retinal representations. RETFound, introduced by Zhou et al., was trained on ~1 million conventional fundus images using a masked auto-encoding (MAE) strategy.8 MAE reconstructs masked image regions from visible patches, encouraging the model to learn global structural relationships and semantically meaningful latent representations. RETFound has demonstrated superior performance in multiple retinal disease diagnosis and prognosis tasks. Subsequent extensions, including VisionFM and RETFound-DINOv2, further improved representation robustness through self-distillation and contrastive learning.9,10
However, these models were primarily trained using conventional colour fundus photographs, which differ substantially from ultra-widefield (UWF) scanning laser ophthalmoscopy in imaging modality, illumination mechanism, field of view, and lesion appearance. The domain gap between conventional fundus images and UWF images limits the direct applicability of existing retinal foundation models for UWF-based posterior uveitis diagnosis.
To address this limitation, we adopted a hybrid retinal foundation architecture based on RETFound-DINOv2 and performed domain-adaptive fine-tuning using a large collection of unlabelled UWF images. Approximately 21K UWF images obtained from routine clinical examinations were used for self-supervised adaptation, enabling the model to learn UWF-specific structural and textural characteristics while retaining the general retinal priors inherited from RETFound-DINOv2.
Unlike conventional fundus photography, UWF imaging employs dual-wavelength scanning lasers. Accordingly, only the red and green channels were retained as input, while the blue channel was excluded to avoid introducing non-informative noise. All images were resized to a high spatial resolution of 784 × 784 pixels to preserve peripheral retinal and choroidal lesion morphology, which is critical for posterior uveitis assessment.
Domain adaptation was conducted using a self-supervised fine-tuning strategy built upon the RETFound-DINOv2 backbone. This process enabled the model to capture modality-specific contextual dependencies and peripheral retinal patterns characteristic of ultra-widefield imaging, while preserving the general retinal representations learned during large-scale pretraining. The resulting backbone is referred to as the UWF-adapted RETFound-DINOv2 encoder (UWFound) throughout this study.
[bookmark: _Toc230617685]Hierarchical Diagnostic Framework for Posterior Uveitis
Posterior uveitis diagnosis was formulated as a multi-level hierarchical classification task, reflecting the stepwise clinical reasoning process from general disease identification to etiological refinement. The hierarchical structure was defined according to clinical taxonomy, including progressive levels such as normal versus uveitis, infectious versus non-infectious uveitis, and specific etiological subtypes.
The model consisted of one base level followed by multiple refinement levels, enabling coarse-to-fine diagnostic inference.
Base Level Classification
Global image features extracted from the UWF-adapted RETFound-DINOv2 encoder were processed by a lightweight projection head and classified to generate coarse diagnostic probabilities. These probabilities were subsequently transformed into a class embedding, which served as contextual guidance for the downstream refinement stages.
Refinement Levels with Class-Conditioned Attention
At each refinement level, spatial feature maps were modulated using a Class-Conditioned Attention Module (CCAM). CCAM employed the class embedding from the previous hierarchy level to guide feature refinement through two complementary mechanisms:
1. Channel modulation, enhancing class-relevant feature channels; and
2. Spatial attention, highlighting retinal regions most informative for the next diagnostic decision.
The attended spatial features were pooled using adaptive average pooling and combined with the original global embedding to preserve holistic contextual information. Each refinement level produced logits for the corresponding hierarchy stage and generated a new class embedding to condition the subsequent level.
A learnable temperature parameter was applied to stabilise probability propagation across hierarchy levels and to mitigate overconfident predictions during hierarchical inference.
Dual Prototype Metric Classifier
To improve robustness under class imbalance and intra-class heterogeneity, each hierarchy level employed a dual prototype-based metric classifier. The classifier consisted of:
1. A learnable cosine classifier branch, representing one parametric prototype per class; and
2. A momentum-updated prototype memory branch, maintaining multiple prototypes per class to capture intra-class subphenotypes.
For each training sample, the most similar prototype within the ground-truth class was selected and updated using exponential moving averaging. Final class logits were obtained by a weighted combination of the two branches, with the mixing coefficient constrained to a stable range to ensure numerical robustness.
In addition, class-prior logit adjustment based on empirical label frequencies was applied during training to further mitigate the effects of class imbalance.
[bookmark: _Toc230617686]Training Strategy
The model was trained end-to-end using cross-entropy loss at each hierarchy level. The overall training objective was defined as the sum of losses across all hierarchy levels.
To reduce error accumulation across hierarchical stages, teacher forcing was applied probabilistically during training, allowing ground-truth labels to guide class embedding generation for downstream levels with a predefined probability. This strategy improved training stability while preserving realistic inference behaviour.
Prototype memories were updated after each training batch using intermediate feature representations from the corresponding hierarchy levels.
[bookmark: _Toc230617687]Inference
During inference, the model generated a sequence of diagnostic predictions from coarse to fine hierarchy levels without access to ground-truth labels. Final etiological predictions were obtained from the deepest hierarchy level, while intermediate outputs provided interpretable diagnostic pathways reflecting the model’s hierarchical reasoning process.

[bookmark: _Toc230617688]Evaluation metrics and statistical analysis
Model performance was evaluated using sensitivity, specificity, F1 score, area under the receiver operating characteristic curve (AUROC), area under the precision-recall curve (AUPRC), and Brier score. For class-wise analyses, each target class was treated as the positive class and all other classes as negative. AUROC was used to assess discrimination, whereas AUPRC was emphasised for long-tailed and imbalanced classes. Brier score was used to assess probabilistic calibration.
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[bookmark: _Toc230617689]Supplementary Results
[bookmark: _Toc230617690]Supplementary Figure 1. ROC and precision-recall curves on the internal test set
[image: ]
Receiver operating characteristic curves (top row) and precision-recall curves (bottom row) of the UWFound-based hierarchical model across three diagnostic levels on the internal test dataset. Curves are shown for the first level (normal vs uveitis), second level (normal, non-infectious uveitis, infectious uveitis), and third level (normal and individual posterior uveitis aetiologies). AUROC and AUPRC values are shown in the legends.



[bookmark: _Toc230617691]Supplementary Figure 2. Disease-specific decision curve analysis
[image: ]
Disease-specific decision curve analysis of the UWFound-based hierarchical framework across diagnostic levels. The red line represents the model, the grey dashed line represents a treat-all strategy, and the black horizontal line represents a treat-none strategy. At the first level, the model showed higher net benefit than treat-all and treat-none strategies across a broad range of threshold probabilities for uveitis detection. At the second level, the model maintained positive net benefit for non-infectious and infectious uveitis classification. At the third level, net benefit varied by subtype, with positive benefit for Behçet disease, tuberculosis-related uveitis, ocular sarcoidosis, and acute retinal necrosis over selected threshold ranges, and limited benefit for extremely rare subtypes.


[bookmark: _Toc230617692]Supplementary Table 1. Sources and characteristics of unlabelled UWF images
	Data source
	Domain*
	Device#
	No. of Images

	EENT
	Myopia
	Optos 200Tx system 
	4 246

	Zhejiang Provincial People’s Hospital 10
	DR, AMD, RVO, PM, RD&
	Optos 200Tx system
	700

	UWF4DR2024 11
	IQA, DR, DME
	Unknown
	434

	DeepDRiD 12
	IQA, DR
	Unknown
	256

	PRIME-FP20 13
	Vessel Segmentation
	Optos 200Tx system
	20

	MSHF 14
	Healthy, DR, Glaucoma
	Optos ultra-wide field imaging system
	500

	Shenzhen Eye Hospital 15
	Intraocular Tumors
	Optomap Daytona scanning laser ophthalmoscope (SLO)
	2 031

	Tsukazaki Optos Public Project 16
	Artery Occlusion, AMD, DR, Glaucoma, MH, RD, RP, RVO
	Optos 200Tx system
	13 047


Abbreviations: AMD=age-related macular degeneration; DME=diabetic macular oedema; DR=diabetic retinopathy; IQA=image quality assessment; MH=macular hole; PM=pathological myopia; RD=retinal detachment; RP=retinitis pigmentosa; RVO=retinal vein occlusion; UWF=ultra-widefield.
*These images encompassed a wide spectrum of retinal conditions and normal variations, providing diverse structural and pathological representations for robust domain adaptation.
#Images were acquired using various Optos ultra-widefield scanning laser ophthalmoscopy systems, including Optos 200Tx, Optomap Daytona, and other Optos UWF platforms (Optos, Dunfermline, United Kingdom).



[bookmark: _Toc230617693]Supplementary Table 2. Clinical characteristics of the internal uveitis cohort
	Characteristic
	Value

	Age (years), mean ± standard deviation
	47.11 ± 14.97

	Females (% of patients)
	108 (40.91%)

	Males (% of patients)
	156 (59.09%)

	Number of images per patient, mean ± standard deviation
	1.42 ± 0.54

	Aetiology, no. of eyes 
	

	Non-infectious uveitis
	

	Behçet’s disease
	108

	Tuberculosis-related uveitis
	110

	Ocular sarcoidosis
	56

	Infectious uveitis
	

	Acute retinal necrosis
	53

	Endogenous bacterial endophthalmitis
	10

	Endogenous fungal endophthalmitis
	24

	   Post-traumatic bacterial endophthalmitis
	7

	Endophthalmitis after cataract surgery
	8





[bookmark: _Toc230617694]Supplementary Table 3: Performance comparison of different models for ultra-widefield posterior uveitis etiological classification across many-, medium-, and few-shot categories
	Model
	Sensitivity(95% CI)
	Specificity(95% CI)
	F1(95% CI)
	AUROC(95% CI)
	AUPRC(95% CI)
	Brier(95% CI)

	Many (Support=62)

	ResNet50
	1.0000 (1.0000-1.0000)
	0.9832 (0.9576-1.0000)
	0.9841 (0.9595-1.0000)
	1.0000 (1.0000-1.0000)
	1.0000 (1.0000-1.0000)
	0.0049 (0.0020-0.0084)

	ViT
	0.9839 (0.9483-1.0000)
	0.8655 (0.8032-0.9279)
	0.8777 (0.8143-0.9334)
	0.9965 (0.9903-1.0000)
	0.9943 (0.9847-1.0000)
	0.0521 (0.0316-0.0759)

	VisionFM
	0.9839 (0.9483-1.0000)
	0.9580 (0.9219-0.9915)
	0.9531 (0.9127-0.9853)
	0.9974 (0.9914-1.0000)
	0.9959 (0.9869-1.0000)
	0.0274 (0.0119-0.0458)

	RetFound
	0.9839 (0.9483-1.0000)
	0.7899 (0.7120-0.8535)
	0.8243 (0.7534-0.8800)
	0.9908 (0.9805-0.9979)
	0.9846 (0.9675-0.9964)
	0.0600 (0.0386-0.0868)

	RetFound-DINOV2
	1.0000 (1.0000-1.0000)
	0.9916 (0.9737-1.0000)
	0.9920 (0.9730-1.0000)
	1.0000 (1.0000-1.0000)
	1.0000 (1.0000-1.0000)
	0.0062 (0.0024-0.0108)

	UWF Found
	1.0000 (1.0000-1.0000)
	0.9748 (0.9444-1.0000)
	0.9764 (0.9434-1.0000)
	1.0000 (1.0000-1.0000)
	1.0000 (1.0000-1.0000)
	0.0045 (0.0014-0.0101)

	UWF Found-Hierarchy
	0.9945 (0.9834-1.0000)
	0.9916 (0.9717-1.0000)
	0.9920 (0.9720-1.0000)
	0.9999 (0.9992-1.0000)
	0.9997 (0.9985-1.0000)
	0.0380 (0.0292-0.0477)

	Medium (Support=101)

	ResNet50
	0.3824 (0.2876-0.4712)
	0.9304 (0.9106-0.9482)
	0.4040 (0.3024-0.4985)
	0.8003 (0.7489-0.8461)
	0.4050 (0.3389-0.5112)
	0.1036 (0.0882-0.1203)

	ViT
	0.4456 (0.3535-0.5357)
	0.9235 (0.9050-0.9422)
	0.4509 (0.3487-0.5413)
	0.8033 (0.7582-0.8423)
	0.4608 (0.3868-0.5623)
	0.1038 (0.0884-0.1196)

	VisionFM
	0.5103 (0.4157-0.6229)
	0.9215 (0.9027-0.9418)
	0.5385 (0.4410-0.6429)
	0.8295 (0.7872-0.8730)
	0.4777 (0.4161-0.5847)
	0.1050 (0.0862-0.1224)

	RetFound
	0.3011 (0.2204-0.3881)
	0.9199 (0.9004-0.9384)
	0.3254 (0.2270-0.4127)
	0.7425 (0.6981-0.7842)
	0.3243 (0.2856-0.4140)
	0.1088 (0.0953-0.1219)

	RetFound-DINOV2
	0.4005 (0.3098-0.4954)
	0.9110 (0.8897-0.9298)
	0.3756 (0.2685-0.4687)
	0.7682 (0.7166-0.8194)
	0.3236 (0.2738-0.4332)
	0.1112 (0.0953-0.1268)

	UWF Found
	0.4563 (0.3594-0.5520)
	0.9170 (0.8959-0.9372)
	0.4728 (0.3681-0.5714)
	0.8577 (0.8198-0.8922)
	0.4681 (0.3968-0.5806)
	0.1009 (0.0836-0.1190)

	UWF Found-Hierarchy
	0.3983 (0.2929-0.4969)
	0.9059 (0.8841-0.9265)
	0.4061 (0.3013-0.4943)
	0.8206 (0.7749-0.8643)
	0.4583 (0.3895-0.5591)
	0.0994 (0.0866-0.1121)

	Few (Support=18)

	ResNet50
	0.1562 (0.0312-0.3259)
	0.9573 (0.9427-0.9713)
	0.1458 (0.0208-0.2823)
	0.8178 (0.7014-0.8896)
	0.1040 (0.0714-0.2305)
	0.0334 (0.0230-0.0446)

	ViT
	0.0938 (0.0000-0.1875)
	0.9901 (0.9828-0.9971)
	0.1154 (0.0000-0.1875)
	0.8305 (0.7286-0.8984)
	0.1760 (0.0958-0.2962)
	0.0222 (0.0133-0.0316)

	VisionFM
	0.2083 (0.0250-0.4334)
	0.9844 (0.9742-0.9928)
	0.2964 (0.0312-0.4858)
	0.8362 (0.7218-0.9112)
	0.2012 (0.0996-0.4426)
	0.0257 (0.0157-0.0363)

	RetFound
	0.1562 (0.0625-0.2500)
	0.9887 (0.9790-0.9958)
	0.1786 (0.0833-0.2500)
	0.6745 (0.5712-0.7898)
	0.1594 (0.0714-0.3430)
	0.0237 (0.0142-0.0338)

	RetFound-DINOV2
	0.1458 (0.0000-0.3750)
	0.9690 (0.9560-0.9805)
	0.0788 (0.0000-0.1844)
	0.7183 (0.6102-0.8146)
	0.0562 (0.0387-0.1208)
	0.0292 (0.0187-0.0401)

	UWF Found
	0.2500 (0.0576-0.3750)
	0.9815 (0.9713-0.9901)
	0.1779 (0.0500-0.2849)
	0.8081 (0.6641-0.9163)
	0.2294 (0.1427-0.4535)
	0.0225 (0.0137-0.0322)

	UWF Found-Hierarchy
	0.2604 (0.0249-0.4668)
	0.9759 (0.9643-0.9859)
	0.1762 (0.0263-0.3259)
	0.7537 (0.5625-0.9135)
	0.3439 (0.1797-0.6021)
	0.0256 (0.0169-0.0346)


High-support category included normal eyes. Medium-support categories included Behçet’s disease, tuberculosis-related uveitis, ocular sarcoidosis, and acute retinal necrosis. Few-support categories included endogenous bacterial endophthalmitis, endogenous fungal endophthalmitis, endophthalmitis following cataract surgery, and traumatic endophthalmitis.
Bold values indicate the best performance among all compared models within each category, and underlined values indicate the second-best performance.


[bookmark: _Toc230617695]Supplementary Table 4. Internal hierarchical diagnostic performance
	Class
	Support
	Sensitivity(95% CI)
	Specificity(95% CI)
	F1(95% CI)
	AUROC(95% CI)
	AUPRC(95% CI)
	Brier(95% CI)

	First Level

	Normal
	62
	1.0000 (1.0000-1.0000)
	0.9916 (0.9717-1.0000)
	0.9920 (0.9720-1.0000)
	0.9999 (0.9992-1.0000)
	0.9997 (0.9985-1.0000)
	0.0050 (0.0002-0.0147)

	Uveitis
	119
	0.9916 (0.9737-1.0000)
	1.0000 (1.0000-1.0000)
	0.9958 (0.9867-1.0000)
	0.9999 (0.9992-1.0000)
	0.9999 (0.9995-1.0000)
	0.0050 (0.0002-0.0146)

	Mean
	181
	0.9958
	0.9958
	0.9939
	0.9999
	0.9998
	0.0050

	Second Level

	Normal
	62
	1.0000 (1.0000-1.0000)
	0.9916 (0.9717-1.0000)
	0.9920 (0.9720-1.0000)
	0.9999 (0.9992-1.0000)
	0.9997 (0.9985-1.0000)
	0.0054 (0.0005-0.0151)

	Non-infectious uveitis
	84
	0.8929 (0.8242-0.9556)
	0.8763 (0.8058-0.9341)
	0.8772 (0.8153-0.9263)
	0.9391 (0.8984-0.9718)
	0.8971 (0.8127-0.9628)
	0.0948 (0.0604-0.1336)

	Infectious uveitis
	35
	0.6571 (0.5000-0.8066)
	0.9452 (0.9047-0.9790)
	0.6970 (0.5614-0.8125)
	0.9098 (0.8510-0.9575)
	0.7853 (0.6568-0.8917)
	0.0889 (0.0557-0.1227)

	Mean
	181
	0.8500
	0.9377   
	0.8554
	0.9496
	0.8941
	0.0631

	Third Level

	Normal
	62
	1.0000 (1.0000-1.0000)
	0.9916 (0.9717-1.0000)
	0.9920 (0.9720-1.0000)
	0.9999 (0.9992-1.0000)
	0.9997 (0.9985-1.0000)
	0.0380 (0.0292-0.0477)

	Behçet's disease
	31
	0.4194 (0.2500-0.6071)
	0.8667 (0.8108-0.9195)
	0.4062 (0.2414-0.5527)
	0.8123 (0.7331-0.8812)
	0.4034 (0.2713-0.5844)
	0.1162 (0.0914-0.1459)

	Tuberculosis-related uveitis
	35
	0.3143 (0.1667-0.4573)
	0.9041 (0.8541-0.9467)
	0.3667 (0.2083-0.5085)
	0.8086 (0.7443-0.8643)
	0.3949 (0.2852-0.5608)
	0.1358 (0.1025-0.1733)

	Ocular sarcoidosis
	18
	0.3889 (0.1762-0.6429)
	0.8834 (0.8313-0.9300)
	0.3182 (0.1427-0.4914)
	0.7382 (0.6016-0.8725)
	0.3979 (0.2025-0.6123)
	0.0812 (0.0546-0.1119)

	Endogenous bacterial endophthalmitis
	4
	0.2500 (0.0000-1.0000)
	0.9887 (0.9714-1.0000)
	0.2857 (0.0000-0.7273)
	0.9718 (0.8943-1.0000)
	0.5306 (0.0499-1.0000)
	0.0208 (0.0091-0.0365)

	Endogenous fungal endophthalmitis
	8
	0.1250 (0.0000-0.4000)
	0.9653 (0.9349-0.9886)
	0.1333 (0.0000-0.3850)
	0.7023 (0.4295-0.9281)
	0.2098 (0.0498-0.5590)
	0.0411 (0.0199-0.0656)

	Acute retinal necrosis
	17
	0.4706 (0.2308-0.7144)
	0.9695 (0.9401-0.9939)
	0.5333 (0.2857-0.7235)
	0.9232 (0.8693-0.9658)
	0.6367 (0.4200-0.8215)
	0.0643 (0.0358-0.0916)

	Endophthalmitis following cataract surgery
	3
	0.0000 (0.0000-0.0000)
	1.0000 (1.0000-1.0000)
	0.0000 (0.0000-0.0000)
	0.6011 (0.1508-0.9944)
	0.1280 (0.0000-0.6667)
	0.0207 (0.0075-0.0362)

	Traumatic endophthalmitis
	3
	0.6667 (0.0000-1.0000)
	0.9494 (0.9148-0.9777)
	0.2857 (0.0000-0.5882)
	0.7397 (0.2147-1.0000)
	0.5071 (0.0000-1.0000)
	0.0199 (0.0095-0.0348)

	Mean                                                  
	181
	0.4039
	0.9465
	0.3690
	0.8108  
	0.4676
	0.0598
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Supplementary Table 5. External validation performance
	Class
	Support
	Sensitivity(95% CI)
	Specificity(95% CI)
	F1(95% CI)
	AUROC(95% CI)
	AUPRC(95% CI)
	Brier(95% CI)

	WEI-UWF Dataset

	Normal
	302      
	1.0000 (1.0000-1.0000)
	0.5338 (0.4924-0.5761)
	0.7148 (0.6811-0.7470)
	0.9767 (0.9661-0.9860)
	0.9326 (0.8943-0.9693)
	0.1870 (0.1732-0.2010)

	Uveitis
	517
	0.5338 (0.4922-0.5780)
	1.0000 (1.0000-1.0000)
	0.6961 (0.6597-0.7325)
	0.9767 (0.9664-0.9855)
	0.9890 (0.9841-0.9930)
	0.1870 (0.1737-0.2014)

	Mean
	819
	0.7669
	0.7669
	0.7054
	0.9767
	0.9608
	0.1870

	ZPPH-UWF Dataset

	Normal
	100
	0.3300 (0.2447-0.4242)
	0.9000 (0.8316-0.9574)
	0.4615 (0.3607-0.5600)
	0.7638 (0.6977-0.8265)
	0.7275 (0.6433-0.8236)
	0.3359 (0.2752-0.4001)

	Uveitis
	100
	0.9000 (0.8380-0.9528)
	0.3300 (0.2417-0.4300)
	0.7004 (0.6328-0.7591)
	0.7638 (0.6969-0.8295)
	0.7862 (0.7036-0.8560)
	0.3359 (0.2728-0.4003)

	Mean
	200
	0.6150  
	0.6150
	0.5810
	0.7638
	0.7568
	0.3359

	Clinical Reference Dataset

	Normal
	223
	0.3632 (0.3026-0.4280)
	0.9579 (0.9100-0.9902)
	0.5260 (0.4575-0.5956)
	0.7975 (0.7406-0.8445)
	0.9023 (0.8621-0.9373)
	0.4129 (0.3645-0.4614)

	Uveitis
	95
	0.9579 (0.9117-0.9907)
	0.3632 (0.3004-0.4292)
	0.5549 (0.4877-0.6203)
	0.7975 (0.7432-0.8461)
	0.6295 (0.5317-0.7215)
	0.4129 (0.3626-0.4630)

	Mean
	318
	0.6606
	0.6606
	0.5404
	0.7975
	0.7659
	0.4129

	Normal
	223
	0.3139 (0.2523-0.3750)
	0.9579 (0.9100-0.9902)
	0.4714 (0.3973-0.5395)
	0.7212 (0.6591-0.7758)
	0.8693 (0.8236-0.9110)
	0.4337 (0.3863-0.4826)

	Non-infectious uveitis
	36
	0.6944 (0.5312-0.8421)
	0.3830 (0.3287-0.4391)
	0.2128 (0.1472-0.2800)
	0.5293 (0.4486-0.6148)
	0.1149 (0.0823-0.1699)
	0.4400 (0.3947-0.4802)

	Infectious uveitis
	59
	0.5763 (0.4444-0.7097)
	0.9575 (0.9300-0.9808)
	0.6538 (0.5432-0.7501)
	0.8899 (0.8322-0.9392)
	0.7382 (0.6252-0.8382)
	0.0858 (0.0610-0.1124)

	Mean
	318
	0.5282
	0.7661
	0.4460
	0.7135
	0.5741
	0.3198

	Many
	223
	0.3004 (0.2407-0.3632)
	0.9579 (0.9100-0.9902)
	0.4558 (0.3830-0.5267)
	0.8080 (0.7494-0.8572)
	0.9035 (0.8622-0.9385)
	0.5367 (0.4904-0.5822)

	Medium
	74
	0.4570 (0.3282-0.5913)
	0.8342 (0.8211-0.8492)
	0.3040 (0.2130-0.3781)
	0.6006 (0.5231-0.6799)
	0.1817 (0.1395-0.2553)
	0.0723 (0.0645-0.0800)

	Few
	21
	0.1136 (0.0417-0.1876)
	0.9984 (0.9959-1.0000)
	0.1471 (0.0625-0.2083)
	0.6882 (0.6401-0.7194)
	0.1174 (0.0665-0.2109)
	0.0177 (0.0124-0.0239)
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TRIPOD Checklist: Prediction Model Development
	Section/Topic
	Item
	Checklist Item
	Page

	Title and abstract

	Title
	1
	Identify the study as developing and/or validating a multivariable prediction model, the target population, and the outcome to be predicted.
	1

	Abstract
	2
	Provide a summary of objectives, study design, setting, participants, sample size, predictors, outcome, statistical analysis, results, and conclusions.
	2

	Introduction

	Background and objectives
	3a
	Explain the medical context (including whether diagnostic or prognostic) and rationale for developing or validating the multivariable prediction model, including references to existing models.
	3

	
	3b
	Specify the objectives, including whether the study describes the development or validation of the model or both.
	3

	Methods

	Source of data
	4a
	Describe the study design or source of data (e.g., randomized trial, cohort, or registry data), separately for the development and validation data sets, if applicable.
	8, Appendix p1-2

	
	4b
	Specify the key study dates, including start of accrual; end of accrual; and, if applicable, end of follow-up. 
	2024.3-2026.3

	Participants
	5a
	Specify key elements of the study setting (e.g., primary care, secondary care, general population) including number and location of centres.
	10, Appendix p1-2

	
	5b
	Describe eligibility criteria for participants. 
	8, Appendix p1-2

	
	5c
	Give details of treatments received, if relevant. 
	NA

	Outcome
	6a
	Clearly define the outcome that is predicted by the prediction model, including how and when assessed. 
	9-10

	
	6b
	Report any actions to blind assessment of the outcome to be predicted. 
	NA

	Predictors
	7a
	Clearly define all predictors used in developing or validating the multivariable prediction model, including how and when they were measured.
	Appendix p4

	
	7b
	Report any actions to blind assessment of predictors for the outcome and other predictors. 
	NA

	Sample size
	8
	Explain how the study size was arrived at.
	8

	Missing data
	9
	Describe how missing data were handled (e.g., complete-case analysis, single imputation, multiple imputation) with details of any imputation method. 
	NA

	Statistical analysis methods
	10a
	Describe how predictors were handled in the analyses. 
	Appendix p2-4

	
	10b
	Specify type of model, all model-building procedures (including any predictor selection), and method for internal validation.
	8-9

	
	10d
	Specify all measures used to assess model performance and, if relevant, to compare multiple models. 
	9-10

	Risk groups
	11
	Provide details on how risk groups were created, if done. 
	NA

	Results

	Participants
	13a
	Describe the flow of participants through the study, including the number of participants with and without the outcome and, if applicable, a summary of the follow-up time. A diagram may be helpful. 
	4, 13

	
	13b
	Describe the characteristics of the participants (basic demographics, clinical features, available predictors), including the number of participants with missing data for predictors and outcome. 
	4, Appendix p10

	Model development 
	14a
	Specify the number of participants and outcome events in each analysis. 
	Appendix p13-14

	
	14b
	If done, report the unadjusted association between each candidate predictor and outcome.
	NA

	Model specification
	15a
	Present the full prediction model to allow predictions for individuals (i.e., all regression coefficients, and model intercept or baseline survival at a given time point).
	NA

	
	15b
	Explain how to the use the prediction model.
	Appendix p2-4

	Model performance
	16
	Report performance measures (with CIs) for the prediction model.
	Appendix p13-14

	Discussion

	Limitations
	18
	Discuss any limitations of the study (such as nonrepresentative sample, few events per predictor, missing data). 
	7

	Interpretation
	19b
	Give an overall interpretation of the results, considering objectives, limitations, and results from similar studies, and other relevant evidence. 
	7

	Implications
	20
	Discuss the potential clinical use of the model and implications for future research. 
	7

	Other information

	Supplementary information
	21
	Provide information about the availability of supplementary resources, such as study protocol, Web calculator, and data sets. 
	Appendix p9

	Funding
	22
	Give the source of funding and the role of the funders for the present study. 
	11
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