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Motivation Results

Automated diagnosis prediction from medical images provides valuable support for clini-
cal decision-making. However, existing methods not only rely on large amounts of anno-
tated data! they arc Often d blaCk_bOX' In thlS WOrk, we IntrOduce Xplalner1 d ZerO-ShOt TP: Enlarged Cardiomediastinum with a probability of 0.58 TN: Edema with a probability of 0.15
classification-by-description approach, drawing inspiration from how a radiologist inter-
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prets an X-ray. Rather than making a direct diagnosis, it identifies and classifies descriptive iy
] ) _ o ] o _ ] Abnormal contour of the heart border » ‘ Widening of interstitial spaces
observations in the image, building a transparent path to the final prediction. This design not | "o |
Widened mediastinum Enlarged heart
only makes our model inherently explainable, but also allows for adaptation to new i o b - : _—
uid or air within the pericardium - | ; Blurry vascular markings in the lungs

diseases with known symptoms without the need for additional training or annotated data. S| < éasea width of the heart shadow 4 1 crdase intersttal markings inthe lung
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M Et h 0 d FP: Pneumonia with a Probability 0.51

FN: Support Devices / Foreign Objects with a probability of 0.48

Air bronchograms s | Artificial joints or implants

Radiotherapy markers or seeds

Xplainer - Zero-shot Classification-by-description

Interstitial opacies Prosthetic devices or limbs

Stents or other vascular devices
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Zero-Shot Diagnosis

Observations
indicating Pneumonia:

e \We evaluated on the CheXpert and ChestX-rayl4 datasets for multi-label classification.

consolidation of lung tissue Reasoning

air bronchograms for Pneumonia
Neg Pos 0S

cavitation 0.57 Joint Probability

o Xplainer achieved state-of-the-art (SOTA) out-of-domain results on both datasets.
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interstitial opacities o CLIP Text 005 Vs. neg probability 0.67 interstitial opacities

no consolidation of ling tissie ~ Encoder om0 0.64 consolidation of lung tissue e Our performance improvement goes hand in hand with explainability.

no air bronchograms o B 0.59 air bronchograms

no cavitation cavitation

no interstitial opacities Cosine similarity e - CLIP pretraining data CheXpert ChestX-rayl4

val test test
_ | - o | | - CheXzero [2] MIMIC - 74.73 -

Xplainer PUI|dS upon .BIOV.I| [1] which is a contrastive Ianguage—lma.ge_ pretraining .(CITIP) Seibold et al. [3] MIMIC 78 86 _ 7193
model, trained on radiological images and reports. Instead of predicting clinical findings 78 33
directly, we first predict visual observations associated with each finding and then Seibold etal. [3] | MIMIC, PadChest, ChestX-rayl4 | 83.24 - i comatng
form a joint probability. For each finding, the list of observations is initially created by Xplainer MIMIC 84.92 80.58 21.73

ChatGPT and then refined by experienced radiologists.

Zero-shot Inference: Ablation on Prompting Styles

1. Compute the image embedding for the X-ray image. e Observation-based prompting outperforms pathology-based prompting by 9%.
2. COmpUte the text embeddings fOr observations (and their absence) fOr each path0|0gy: ® Contrastive prompting Outperforms basic prompting with tqresholding_
There is/are (no) <observation> indicating <pathology> e Specifying the pathology reduces ambiguity and further improves performance by 7%.
3. Compute the cosine similarity between each image and text embedding. e Using a report-style formulation for prompts results in a slight improvement.
4. Estimate the softmax probability for the presence of each observation in the X-ray.
5. Finally, determine the likelihood of each pathology by computing the joint probability: AUC
| Y P Ngy Y buting the | P Yy Contrastive pathology-based Prompting ((no) <pathology>) | 76.14
1 Observation-based Prompting:
log(P = — log(P(o; . .
o8(F(p) N; o8(P(0:)) Basic Prompt (<observation>) 58.65
Contrastive Prompt ((no) <observation>) 77.00
+ pathology Indication (indicating <pathology>) 84.35
Data + Report Style (There is/are) 84.92
MIMIC I1l: Large dataset of over 200,000 Chest X-ray images paired with free-text reports. Radiologist Refinement
Used for self-supervised, contrastive language-image pretraining.
CheXpert: Multi-label classification with 14 classes (12 pathologies, "No Finding” and "Sup- e Experienced radiologists improved or removed incorrect and irrelevant descriptors.
port Devices”) of Chest X-rays. Encompasses 200 validation and 500 test samples. e Manually refining with domain knowledge results in a slight performance improvement.

ChestX-rayl4: Multi-label classification of 14 pathologies; test set of 25,596 Chest X-rays. e The already promising results achieved by only relying on ChatGPT demonstrate the

potential of integrating large generic language models into medical image analysis.

References
------------------------------------------------------------------------------------------------------------------------------ CheXpert Val | CheXpert Test | ChestX-rayl4

ChatGPT Prompts 83.61 79.94 71.40
Refined Prompts 84.92 80.58 71.73

[1] Benedikt Boecking et al. “Making the most of text semantics to improve biomedical vision—-language pro-
cessing”. In: Computer Vision—-ECCV 2022: 17th European Conference, Tel Aviv, Israel, October 23-27, 2022,
Proceedings, Part XXXVI. Springer. 2022, pp. 1-21.

[2] Constantin Seibold et al. “Breaking With Fixed Set Pathology Recognition Through Report-Guided Con- .
trastive Training”. In: Medical Image Computing and Computer Assisted Intervention — MICCAI 2022: 25th CO“C'USIO"

International Conference, Singapore, September 18-22, 2022, Proceedings, Part V. SiNgapore, Singapore: .t uuvssrerrsnmernsnmmmns s e Ern 0 et n e n 0 e rt 0 e rr e et r e e e
Springer-Verlag, 2022, 690-700. isbn: 978-3-031-16442-2.

We introduce Xplainer, a novel and effective zero-shot approach for chest X-ray diagnosis
that achieves SOTA results in detecting common lung findings. The compositionality of
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