
Clinical Acceptability of a Generative AI System for Automated Chest X-ray Reporting: 
A Multi-Institutional Non-inferiority Study

• Recent advances in generative artificial intelligence and vision-language models have enabled the automated generation of 
comprehensive radiology reports directly from chest radiographs. Although early studies have demonstrated the potential clinical 
value of these systems, their generalizability remains restricted by single-institution cohorts and narrowly defined diagnostic tasks. 

• Furthermore, standardized frameworks for evaluating the real-world clinical acceptability of AI-generated reports are limited, often 
lacking structured peer-review metrics like RADPEER combined with objective reference standards. Institutional variations in disease 
prevalence and case complexity can also substantially influence the relative performance of AI systems compared to human 
readers.

• Therefore, this multicenter study aimed to evaluate the diagnostic acceptability and performance of AI-generated chest 
radiograph reports across heterogeneous clinical settings

1. BACKGROUND

2. MATERIALS AND METHOD

• Limitations
1. A retrospective study
2. Subjective scoring for diagnostic acceptability
3. Limited generalizability

- Selective case sampling 
- Evaluation using single generative AI system 

across only two institutions without external validation

3. RESULTS

Although AI-generated reporting systems demonstrate non-inferior diagnostic acceptability, their institution-dependent performance highlights the 
importance of deploying them as context-aware decision-support tools in clinical practice.

4. CONCLUSION

• This retrospective, multicenter, blinded crossover study included 1,455 adult chest 
radiographs from a tertiary referral hospital (n=925) and a secondary care 
hospital (n=530). 

• For each radiograph, two report versions were generated: an AI-generated report 
using a generative vision-language model (M4CXR) and a radiologist-generated 
report produced by a board-certified general radiologist. 

• To assess diagnostic adequacy, four blinded board-certified radiologists at each 
institution evaluated the reports using the RADPEER scoring system, with scores 
dichotomized into acceptable or unacceptable categories. 

• A prespecified non-inferiority margin of a 3.3% absolute difference in 
unacceptable diagnosis rates was established to compare AI and human readers. 

• Additionally, diagnostic performance, including sensitivity, specificity, and 
accuracy across nine major diagnostic categories, was evaluated against a 
consensus reference standard. 

• This reference standard was meticulously established by two experienced 
thoracic radiologists using chest CT, electronic medical records, and short-term 
follow-up imaging.

• Figure 1. Study design and workflow.

• Figure 4. Category-wise differences in sensitivity 
and specificity between AI and radiologists. The 
plot shows differences in sensitivity and specificity (AI – Radiologist) 
for each diagnostic category in Hospital A/B. Positive values 
indicate higher performance of AI, whereas negative values 
indicate higher performance of radiologists.

• Table 1. Characteristics of the study population

• Table 2. Distribution of Chest Radiograph 
Abnormalities and Lesion Burden

• Table 3. Unacceptable Diagnosis Rates and 
Non-inferiority Analysis

• Figure 3. Per-case diagnostic performance 
of AI and radiologists.

• Figure 2. Distribution of chest radiograph abnormalities and lesion burden by institution.
(A) Overall CXR status and number of lesions per radiograph in Hospital A and Hospital B. 

• (B) Category-wise distribution of chest radiograph abnormalities by institution.
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