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DL tasks for computer vision 



History of Labeling CXRs
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CXR Report



CXR report



Methods of Labeling
• Pathology labeling –

• Dnorm -> SNOMED
• MetaMap -> UMLS

• Negation and uncertainity



Normal CXR



QC for Labels



Bounding Box



CXR 8 -> CXR 14



Chexpert









Method
• Mention Extraction - Impression 
• Mention classification  - 

Negative ,Uncertain or positive
• Mention aggregation  



Label Uncertainty



Cardiomegaly 
• Most cases are borderline – “minimal cardiac enlargement”
• Difficult to categorize when the heart is mentioned  “unchanged 

appearance of the heart” or “stable cardiac contours”



Label QC



Differences between NIH and ChexPert
• Do not use automatic mention extractors like MetaMap or Dnorm
• Incorporated several rules to capture variation in negation and uncertainity
• Split uncertainity classification into pre negation and post negation 

• “cannot exclude pneumothorax.” conveys uncertainty in the presence of 
pneumothorax. Without the pre-negation stage, the ‘pneumothorax’ 
match is classified as negative due to the ‘exclude XXX’ rule. However, by 
applying the ‘cannot exclude’ rule in the pre-negation stage, this 
observation can be correctly classified as uncertain.



LLM Based labeling
• Zephyr-β
• 7 billion parameters
• Base: Mistral-7 v0.01
• DPO fine tuned

• Chain of thought prompting
• MIMIC-CXR: 220,000 CXRs with their accompanying reports
○ 2000 were manually annotated
○ Another 500 were used for prompt tuning

○ CANDID-PTX: 19,000 CXRs with expert pixel-level pneumothorax 
segmentation



Results

CheXpert labeler LLM Labeler (Zephyr 7b)



Extraction performance

Labeler Accuracy Sensitivity Specificity F1 Score

CheXpert Labeler 99.1% 93.1% 99.2% 0.771

LLM Labeler 
(Zephyr 7b) 99.7% 96.5% 99.7% 0.981
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Beyond the 14 labels



Methods
• Schema completion – provide complete set of subclasses that should 

be labeled 
• Error auditing -  the auditor examines model outputs for unexpected 

regularities, for example a difference in the distribution of a 
recognizable subclass in the correct and incorrect model prediction 
groups
• Algorithmic measurement - the algorithm developer designs a 

method to search for subclasses automatically. (clustering)



Results



Multireader evaluation of radiologist performance for 
COVID-19 detection on emergency department chest 

radiographs

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8585957/



Multireader evaluation of radiologist performance for 
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Reader agreement



PCR +ve Normal CXR



R E C A P

1) Performance of deep learning models to detect race from medical images across modalities and 
external datasets

2) Assessment of possible anatomic and phenotype confounders such as body habitus and disease 
distribution 

3) Investigation into underlying mechanisms by which AI models can recognize race.





Judy is “Black”, F, 60 yrs (CXR 
age = 78 yrs), SDI 45, ICD 

codes – COPD, CHF, 15,000 
USD 



Opportunistic screening



Image Based Precision Medicine using 
Opportunistic Screening

https://erictopol.substack.com/p/opportunistic-ai-for-medical-scans?utm_campaign=post&utm_medium=web&triedRedirect=true

Topol, Eric J. "AI-enabled opportunistic medical scan interpretation." The Lancet 403.10439 (2024): 1842.



Topol EJ. AI-enabled opportunistic medical scan interpretation. The Lancet. 2024 May 11;403(10439):1842.



Label quality



Label correlation - CheXpert



Label correlation - MIMIC



Label correlation - Emory



Ensemble models for labeling





https://www.nature.com/articles/s42256-021-00338-7



Experimental confirmation of insights from saliency maps and CycleGANs via radiograph modification.







Algorithmic Shortcutting in Medical Image 
Analysis 

Frances Koback et al"Algorithmic shortcutting in medical image analysis", Proc. SPIE 12927, Medical Imaging 2024: Computer-Aided Diagnosis, 129272W (3 April 
2024)
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Algorithmic Shortcutting in Medical Image 
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Summary
• Different DL tasks 
• 8 labels -> 14 labels
• NLP /Chexpert / LLM based 

labeler 
• Hidden stratification 
• Reader study 
• Lab based labeling 

• Labeling for opportunistic 
screening 
• Label quality 
• Label correlation 
• Ensemble model labeling
• Shortcut learning



Demo
• https://github.com/BardiaKh/RadPrompter/
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