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Potential and Technical Limitations of ECG Zero-shot Learning
for Rare Cardiac Disease Diagnosis
A= 31, 0|2k
Hoyeong Kim', Kyuman Lee”*

2 9

|ok

[H A ol XtEs FHe =H HojH £F22 ozi20| UCh HMBAF EE(Zero-shot
learning, ZSL)2 £ HIO|E0] Sl S2HAE OF = U of2{et EXO| HN HZMOZ X
AECE 2 StEs EWAID 7|8t BoG QIREQt PubMedBERTE EE3I0| ECG 4=t Azt 4F
2 35 30| ¥Esl= Ty UYAE HMOKSHt pTB-XL CIOIEAN (21,8377l ECG, 7170 EIEhS 4574
E FeiAQ} 267 HOIX| %2 AR B0 5-fold WA ASTH 21, EO[X| b2 ZaA0
M 183£2.1%, BEE SHA0M 73.5£1.8%2] T E YN E3 B (H-score) A 7|Z B
ChH| 37.6%2] &THE 7iMS ERCHp<0.01). d2iLt HHS Bsi= ZatQl MAHED MAAS|
M o125%2 R RIZETF HEL DZE JfMo| XM AT MMYS ZlstAct 2 A=
ECG =0F MEAF &0 HAN HME2 EHMst XX ATLEN X7| 7|EM(183%)2 HMASHH, &=
A slEt O 2E k50| Ut AT wEo= HA|EICH

=

o
SHAOf  AHE, HZA Bh, EUAED, O Al 7IEN, 27| 97 A1t

Abstract

Automatic diagnosis of rare cardiac diseases faces challenges due to insufficient training data. Zero-shot
learning (ZSL) has been proposed as a potential solution by enabling prediction of classes absent from
training data. This study proposes a framework that aligns ECG signals with disease descriptions in a
common space using a transformer-based ECG encoder and PubMedBERT. We conducted S-fold
cross-validation using the PTB-XL dataset (21,837 ECGs, 71 diagnoses), systematically divided into 45 seen
and 26 unseen classes. The proposed method achieved 18.342.1% accuracy for unseen classes and
73.5+1.8% for seen classes, demonstrating a 37.6% relative improvement in harmonic mean (H-score)
compared to baseline methods (p<0.01). However, the observed sensitivity of 12.5% for life-threatening
conditions including ventricular tachycardia and ventricular fibrillation identifies sensitivity improvement for
critical diseases as a priority research objective. As the first systematic study exploring zero-shot learning in
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ECG analysis, this research establishes an initial baseline (18.3%), with few-shot learning and multimodal

learning emerging as promising future directions.
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