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Background:
Community-based screening efforts with artificial intelligence (AI) aided portable X-ray devices have the potential to identify people very early in their disease course and to substantially increase tuberculosis (TB) detection rates. Vulnerable communities in resource limited high burden difficult geographies need improved access to health care and are at a high risk for TB. Lack of access to health care services in these communities’ results in higher burden of the disease for patients and their families. Therefore, a portable X-ray machine with an AI tool for interpretation facilitates screening of active TB cases in these vulnerable populations and contributes to early diagnosis of TB in hard-to-reach hilly geographies of Himachal Pradesh, India. 
 
Objective: To screen vulnerable populations in three districts of Himachal Pradesh namely, Una, Hamirpur and Kinnaur using artificial intelligence aided handheld X-ray machine.
 
Methods: In 2023, a battery-operated X-Ray machine (model REMEX-KA6 with Flat Panel Detector and AI) was used for screening active TB cases in districts Una, Hamirpur and Kinnaur of Himachal Pradesh. Vulnerable population of industrial zones, migrant population and urban slums were screened for TB. Standard program algorithms were supplemented with operational definitions to analyse the interim parameters on MS office i) early detection, ii) break in transmission cycle of the disease, iii) expanded clinical coverage iv) test turnaround time and v) impact on potential expenditure incurred by TB patients.
 
Results: Out of 15623 people screened with the handheld X-ray device in the year 2023, AI tool showed 8.2% (1290) chest X-rays as presumptive TB. Further evaluation with NAAT gave an additional yield of 5% which would have been otherwise missed given the present geography and resource setting constraints. The entire process from registration to AI interpretation of the X-ray image was completed within sixty seconds. The intervention showed significant improvement in access to service delivery and reduction in potential expenditure incurred by patients (p<0.5%).
 
Conclusions: A portable X-ray machine equipped with AI tool engenders positive program outcomes while promoting equitable access to TB care in vulnerable communities across difficult resource limited geographies. Operational feasibility and effectiveness of the device has expanded the clinical coverage of the program in high-risk resource limited communities. 
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