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Relevance 

Artificial intelligence (AI), and in particular machine learning methods trained on 

large clinical and imaging datasets, has moved over the past decade from an 

experimental research topic into a clinically deployed technology across multiple 

diagnostic specialties. Trained algorithms have demonstrated the ability to detect 

diabetic retinopathy from retinal photographs, identify suspicious lesions on 

dermatological images, flag likely malignant nodules on chest computed 

tomography, and detect arrhythmias from electrocardiogram signals, in several 

cases achieving diagnostic accuracy comparable to that of experienced specialist 

clinicians on standardised benchmark datasets [2–4]. These developments are 

driven by the convergence of three enabling factors: the increasing availability of 

large, digitised clinical datasets; substantial increases in computational power, 

particularly graphics processing units suited to training deep neural networks; and 

algorithmic advances in deep learning architectures specifically adapted to image 

and signal analysis. 
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Introduction 

The principal clinical applications of diagnostic AI can be grouped into three 

broad categories. Image-based diagnostic support applies convolutional neural 
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networks to radiological, pathological, dermatological, and ophthalmological 

images to detect, localise, and sometimes classify abnormalities. Signal-based 

diagnostic support applies similar techniques to physiological time-series data, 

such as electrocardiograms or continuous vital-sign monitoring streams, to detect 

patterns associated with specific pathological states. Risk-prediction and triage 

support uses structured clinical and laboratory data to estimate a patient's 

probability of a particular outcome, such as sepsis, deterioration, or hospital 

readmission, allowing clinical attention to be prioritised toward the patients at 

greatest need. 

Despite these advances, AI-based diagnostic tools carry important limitations that 

constrain their safe clinical use. Algorithms trained on data from one population, 

imaging device, or clinical setting frequently show reduced performance when 

applied to a different population or equipment, a phenomenon known as 

distributional shift, which is of particular concern for the adoption of 

internationally developed AI tools in settings, such as those in Central Asia, that 

were underrepresented in the original training data. Many deep learning models 

function as effective but largely opaque “black boxes”, providing a prediction 

without a clinically interpretable explanation, which complicates clinician trust, 

accountability, and the identification of systematic errors. Algorithmic bias 

arising from unrepresentative training data can produce systematically worse 

performance for underrepresented patient subgroups, raising serious equity 

concerns. For all these reasons, the World Health Organization's guidance on AI 

in health explicitly emphasises the need for rigorous external validation, 

transparency, human oversight, and context-specific regulatory evaluation before 

clinical deployment, rather than relying solely on reported accuracy metrics from 

the original development dataset [1]. 
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Conclusion 

Artificial intelligence has demonstrated genuine and, in several diagnostic 

domains, clinically meaningful capability, but its safe and equitable integration 

into medical diagnostics requires more than technical accuracy: it requires 

rigorous external validation across the populations and equipment in which the 

tool will actually be used, mechanisms for clinical interpretability and oversight, 

and a governance framework that keeps the clinician, rather than the algorithm, 

as the final locus of diagnostic responsibility. 
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