Team science Group 4
DIAGNOSTIC ACCURACY AND ACCEPTABILITY OF AI IN EARLY DETECTION OF PULMONARY VISCERAL EMERGENCIES IN PEOPLE LIVING WITH CANCER IN SOUTHWESTERN NIGERIA.

INTRODUCTION: Pulmonary visceral emergencies represent an important turning point in the clinical trajectory of many patients with solid malignancies, commonly originating from primary tumors of the breast, colon, rectum, and bone (1). In resource-constrained healthcare environments, chest radiography (CXR) remains the primary, most accessible, and cost-effective imaging modality used for the initial screening and longitudinal surveillance of these visceral secondary deposits (2).
This diagnostic challenge is compounded by a severe, systemic shortage of specialized medical imaging personnel across Sub-Saharan Africa. In Nigeria, fewer than 700 practicing radiologists serve a population exceeding 200 million people, a ratio of approximately one radiologist per 660,000 individuals (3) This stands in sharp contrast to high-income countries, where there is an average one radiologist per 6,000 individuals. Consequently, tertiary oncology centers in Nigeria face immense clinical workloads, leading to significant delays in image reporting, increased radiologist burnout, and a heightened risk of diagnostic errors due to fatigue (3)
In response to these challenges, deep learning-based Artificial Intelligence (AI) algorithms have emerged as a promising solution to assist clinicians in chest imaging. Recent meta-analyses demonstrate that AI tools can achieve a high diagnostic accuracy for detecting pulmonary nodules, yielding an average sensitivity of 72% and a specificity of 95% (4). While AI frameworks show high technical performance in controlled, high-income country datasets, their diagnostic reliability and real-world utility in low- and middle-income countries (LMICs) like Nigeria remain under-explored. This study is therefore conceptualized to determine the performance of AI in interpreting chest radiographs of Nigerian patients suspected of having pulmonary visceral metastasis from cancer.

JUSTIFICATION: With a background of severe radiology workforce deficits, an accurate AI diagnostic aid that can act as a reliable triaging mechanism, effectively filtering normal films and highlighting suspicious nodules, will optimizing the scarce time of the available specialists.  Furthermore, it can facilitate the earlier detection of clinically significant findings and improve the overall efficiency of patient management

PRIMARY OBJECTIVE: to determine the sensitivity and specificity of artificial intelligence (AI) in detecting pulmonary visceral lesions in the chest x-rays of patients living with cancer. 
SECONDARY OBJECTIVES: 
1. To validate the performance of AI in interpreting CXR images, using local data
2. To determine the acceptability of AI among health care practitioners and the barriers to its implementation.
METHODS
This study will be a multicentre controlled trial conducted across 3 hospitals in SW Nigeria: LUTH, FMC Owo and OAUTHC, employing a diagnostic accuracy study design with a convergent mixed-methods approach. The quantitative component will assess the diagnostic accuracy of an artificial intelligence (AI)-based chest radiograph interpretation tool for the detection of pulmonary visceral emergencies, while the qualitative component will explore the acceptability, usability, and perceived usefulness of the AI tool among patients and healthcare providers.
The diagnostic accuracy component, 100 consecutive stored CXR images of patients with cancer who have pulmonary lesions will be uploaded on Claude AI and the interpretation will be compared to the Radiologists' reports for those patients. Another 100 CXR images of age and sex-matched controls with no chest abnormalities will be similarly uploaded on the Claude AI for interpretation. Concordance of the results will be used to calculate the sensitivity, specificity, PPV and NPV
The qualitative component will complement the quantitative findings through four focus group discussions (FGDs) involving key stakeholder groups, including male and female patients living with cancer and healthcare practitioners involved in cancer care and radiological services (surgeons, radiologists, hospital administrators etc). This mixed-methods approach will provide a comprehensive evaluation of both the diagnostic performance of the AI tool and its potential for adoption and integration into routine clinical practice in Nigeria
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