Supplementary Material
Development of an Automated, Reliable, and Clinically Meaningful Artificial Intelligence Tool for Diagnosing Cardiac Disease from Conventional Cardiovascular Magnetic Resonance Images
Supplementary Table 1 summarizes the per-class diagnostic performance of the consensus LLM-based curation approach on the independent test set with cardiologist-confirmed diagnoses. The table reports one-vs-rest balanced accuracy, precision, recall, and F1 score with 95% bootstrap confidence intervals, along with the number of test cases per class. These results provide the test-set performance of the automated LLM-based approach for identifying diagnostic disease categories from narrative CMR reports.
Supplementary Table 1. Per-class performance of the consensus LLM approach on the independent test set with cardiologist-confirmed diagnoses. The consensus label was assigned when at least two of three LLMs agreed on the same diagnosis. N indicates the number of test cases per class.
	Class
	N
	Balanced Accuracy 
	Precision 
	Recall 
	F1 

	CA
	68
	0.92 (0.87-0.96)
	0.92 (0.85-0.98)
	0.84 (0.75-0.92)
	0.88 (0.81-0.93)

	DCM
	112
	0.74 (0.69-0.79)
	0.60 (0.49-0.70)
	0.52 (0.42-0.61)
	0.56 (0.47-0.63)

	HCM
	76
	0.84 (0.79-0.89)
	0.56 (0.46-0.66)
	0.72 (0.62-0.82)
	0.63 (0.54-0.72)

	ICM
	175
	0.88 (0.85-0.91)
	0.72 (0.66-0.78)
	0.83 (0.77-0.88)
	0.77 (0.72-0.82)

	Normal
	636
	0.84 (0.82-0.86)
	0.93 (0.91-0.96)
	0.76 (0.73-0.80)
	0.84 (0.82-0.86)



Supplementary Table 2 summarizes the per-class AUC-ROC performance of each ensemble model on the independent test set. AUC-ROC was calculated in a one-vs-rest framework for each diagnostic category, and 95% confidence intervals were derived using 1,000 bootstrap resamples at the patient level. Across diagnostic categories, the highest AUC-ROC values were generally observed for HCM and cardiac amyloidosis, whereas lower discrimination was observed for ICM and DCM. The Total Ensemble achieved the strongest overall per-class performance, with the highest AUC-ROC for normal controls, cardiac amyloidosis, ICM, and DCM, and performance comparable to the DINO Ensemble for HCM.
Supplementary Table 2. Per-class AUC-ROC performance on the independent test set with 95% bootstrap confidence intervals for all ensemble models.
	Ensemble model
	NOR
	HCM
	CA
	ICM
	DCM

	DINO Ensemble
	0.86 (0.84–0.89)
	0.96 (0.94–0.98)
	0.96 (0.93–0.98)
	0.83 (0.80–0.86)
	0.83 (0.79–0.88)

	VST Ensemble
	0.87 (0.84–0.89)
	0.94 (0.91–0.97)
	0.96 (0.93–0.98)
	0.81 (0.78–0.84)
	0.86 (0.82–0.89)

	UmedPT Ensemble
	0.86 (0.84–0.88)
	0.95 (0.92–0.97)
	0.95 (0.91–0.98)
	0.81 (0.77–0.84)
	0.83 (0.79–0.87)

	SA Ensemble
	0.85 (0.82–0.87)
	0.94 (0.91–0.96)
	0.95 (0.92–0.97)
	0.76 (0.73–0.79)
	0.82 (0.78–0.86)

	4CH Ensemble
	0.83 (0.80–0.85)
	0.92 (0.88–0.95)
	0.92 (0.88–0.95)
	0.75 (0.72–0.79)
	0.83 (0.79–0.87)

	LGE Ensemble
	0.87 (0.84–0.89)
	0.95 (0.91–0.97)
	0.93 (0.89–0.97)
	0.82 (0.79–0.86)
	0.84 (0.80–0.87)

	Total Ensemble
	0.87 (0.85–0.89)
	0.96 (0.94–0.98)
	0.97 (0.94–0.99)
	0.84 (0.81–0.87)
	0.85 (0.81–0.89)



Supplementary Table 3 summarizes the macro-averaged AUC, precision, recall, F1 score, and balanced accuracy for each individual model-modality combination and ensemble model on the independent test set. All metrics are reported with 95% bootstrap confidence intervals. Confidence intervals were derived from 1,000 bootstrap resamples performed at the patient level. Macro-averaged AUC was calculated using a one-vs-rest framework, while precision, recall, F1 score, and balanced accuracy were calculated using a fixed classification threshold of 0.5. The highest macro-averaged AUC was achieved by the Total Ensemble model (AUC 0.90, 95% CI 0.88–0.91), followed by the DINO Ensemble model (AUC 0.89, 95% CI 0.87–0.91).
Supplementary Table 3. Evaluation metrics calculated on the independent test set with 95% bootstrap confidence intervals for all individual and ensemble models.
	Ensemble model
	AUC
	F1
	Precision
	Recall
	Balanced Accuracy

	Total Ensemble
	0.90 (0.88-0.91)
	0.63 (0.60-0.66)
	0.62 (0.59-0.66)
	0.67 (0.64-0.71)
	0.67 (0.64-0.71)

	DINO Ensemble
	0.89 (0.87-0.91)
	0.64 (0.60-0.67)
	0.63 (0.59-0.66)
	0.66 (0.62-0.70)
	0.66 (0.62-0.70)

	VST Ensemble
	0.89 (0.87-0.90)
	0.60 (0.56-0.64)
	0.58 (0.54-0.61)
	0.65 (0.61-0.69)
	0.65 (0.61-0.69)

	LGE Ensemble
	0.88 (0.86-0.90)
	0.60 (0.57-0.63)
	0.59 (0.55-0.62)
	0.65 (0.61-0.69)
	0.65 (0.61-0.69)

	UmedPT Ensemble
	0.88 (0.86-0.89)
	0.58 (0.54-0.61)
	0.58 (0.55-0.61)
	0.64 (0.60-0.68)
	0.64 (0.60-0.68)

	DINO-LGE
	0.87 (0.86-0.89)
	0.60 (0.57-0.63)
	0.58 (0.54-0.61)
	0.66 (0.62-0.69)
	0.66 (0.62-0.69)

	SA Ensemble
	0.86 (0.85-0.88)
	0.56 (0.52-0.59)
	0.54 (0.51-0.58)
	0.60 (0.56-0.64)
	0.60 (0.56-0.64)

	VST-SA
	0.86 (0.84-0.88)
	0.53 (0.50-0.57)
	0.51 (0.47-0.55)
	0.59 (0.54-0.63)
	0.59 (0.54-0.63)

	UmedPT-LGE
	0.86 (0.84-0.88)
	0.55 (0.51-0.58)
	0.54 (0.50-0.57)
	0.61 (0.58-0.65)
	0.61 (0.58-0.65)

	VST-LGE
	0.86 (0.84-0.87)
	0.59 (0.55-0.62)
	0.57 (0.53-0.60)
	0.64 (0.60-0.68)
	0.64 (0.60-0.68)

	4CH Ensemble
	0.85 (0.83-0.87)
	0.50 (0.46-0.53)
	0.48 (0.44-0.51)
	0.59 (0.55-0.62)
	0.59 (0.55-0.62)

	UmedPT-SA
	0.85 (0.83-0.86)
	0.52 (0.49-0.56)
	0.51 (0.48-0.55)
	0.57 (0.53-0.61)
	0.57 (0.53-0.61)

	DINO-4CH
	0.83 (0.81-0.85)
	0.49 (0.45-0.53)
	0.46 (0.43-0.50)
	0.56 (0.52-0.60)
	0.56 (0.52-0.60)

	VST-4CH
	0.83 (0.81-0.85)
	0.46 (0.43-0.50)
	0.45 (0.42-0.48)
	0.56 (0.52-0.60)
	0.56 (0.52-0.60)

	DINO-SA
	0.82 (0.80-0.84)
	0.49 (0.45-0.52)
	0.49 (0.45-0.53)
	0.52 (0.48-0.56)
	0.52 (0.48-0.56)

	UmedPT-4CH
	0.80 (0.79-0.82)
	0.41 (0.37-0.44)
	0.41 (0.38-0.44)
	0.50 (0.46-0.54)
	0.50 (0.46-0.54)




