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SUMMARY 

 

Artificial intelligence (AI), including machine learning (ML) and deep learning (DL), has become a crucial ele-

ment in medical virology, transforming the research and treatment of viral illnesses. AI is transforming viral re-

search and clinical practice by improving genomic analysis, diagnostic accuracy, treatment innovation, and epide-

miological modeling. AI's contributions are significant and extensive, encompassing the analysis of intricate viral 

genomes, the expedited development of antiviral treatments, and the forecasting of disease evolution. Notwith-

standing obstacles like data privacy, algorithmic bias, and ethical dilemmas, the amalgamation of AI with ad-

vanced technologies, including quantum computing and protein language models, is poised to herald a new epoch 

of virological advancement. This letter emphasizes the necessity for interdisciplinary collaboration to use AI's 

transformational capabilities while maintaining stringent ethical monitoring in combating viral infections. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250474) 
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LETTER TO THE EDITOR 

 

Artificial intelligence (AI) has radically changed virol-

ogy by providing advanced tools to handle the growing 

complexity of viral diseases at a time marked by world-

wide pandemics. AI has changed the paradigms of viral 

genome analysis, diagnostic techniques, treatment de-

velopment, and epidemiological modeling by using ma-

chine learning (ML) and deep learning (DL), establish-

ing itself as a vital tool in the fight against infectious il-

lnesses. 

The study of viral evolution has been transformed by ar-

tificial intelligence's ability to handle large genomic da-

ta sets. By means of sophisticated ML algorithms, sci-

entists may find phylogenetic links and mutation pat-

terns with unmatched accuracy. A pioneering case is the 

AI-driven monitoring of SARS-CoV-2, which examined 

more than 20 million genetic sequences in the GISAID 

database to track variations and guide vaccine creation. 

Such technologies have allowed real-time tracking of 
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viral variation, enabling quick public health actions. 

Furthermore, artificial intelligence has increased meta-

genomic research by finding millions of new viral spe-

cies in environmental samples, enhancing our knowl-

edge of viral ecology [1]. 

AI has brought revolutionary approaches in diagnostics 

that improve scalability as well as accuracy. Surpassing 

conventional PCR testing in throughput, deep neural 

networks especially convolutional neural networks 

(CNNs) have been used to examine medical imagery, 

including chest CT scans, for quick identification of 

COVID-19 [2,5]. AI-driven analysis of immune cell 

transcriptomes from peripheral blood samples has also 

allowed early diagnosis of illnesses like HIV and hepa-

titis, providing a non-invasive diagnostic paradigm. 

These developments, especially in resource-limited en-

vironments, highlight the possibility of artificial Intelli-

gence to democratize diagnosis [3]. 

The creation of antiviral therapies and vaccinations has 

been much hastened by artificial intelligence. Using ML 

algorithms, researchers have found repurposable medi-

cations with inhibitory effects against SARS-CoV-2, as 

shown by investigations on sofosbuvir, a nucleotide in-

hibitor first created for hepatitis C. Moreover, genera-

tive adversarial networks (GANs) have enabled the de 

novo design of potential antiviral compounds, some of 

which have shown promising efficacy against various 

viral pathogens in preclinical studies. Equally signifi-

cant is artificial intelligence's influence on clinical tri-

als; systems including Smart Data Query have simplifi-

ed data analysis for large-scale vaccine trials, handling 

data from 44,000 people in under 22 hours with little 

human involvement. These developments show how 

quickly artificial intelligence can speed up medicinal 

pipelines, shortening the period from discovery to de-

ployment [2,4]. 

Developing targeted treatments depends on knowledge 

of virus-host interactions; artificial intelligence has been 

quite helpful in this area. ML algorithms forecast pro-

tein-glycan and protein-protein interactions, so they 

clarify how viruses attach to host receptors. A learning 

vector quantization technique, for example, found 1,326 

human proteins interacting with SARS-CoV-2, there-

fore offering insights into its pathophysiology. DL-

based transcriptional analysis has also simulated virus-

host dynamics, guiding therapeutic discovery for infec-

tions with great receptor affinity [2,6]. These predicted 

features help precision medicine and improve our 

knowledge of viral processes. 

Predictive analytics from artificial intelligence has 

changed epidemiological modeling to allow proactive 

control of virus outbreaks. AI models predict disease 

transmission and patient outcomes with great accuracy 

by combining clinical, genetic, and epidemiological da-

ta. Furthermore, the capacity of artificial intelligence to 

forecast viral evolution, as shown in research on influ-

enza and SARS-CoV-2, helps to create anticipatory vac-

cines and antivirals [7]. Pandemic preparedness and re-

action depend on these instruments. 

By changing laboratory processes, AI's automated fea-

tures have improved efficiency and accuracy. Advanced 

models like GPT-4o have shown extraordinary compe-

tence, scoring 43.8% on the Virology Capabilities Test, 

outperforming 94% of qualified virologists. AI-equipp-

ed collaborative robots (cobots) help with data process-

ing and experimental methods, thereby enhancing re-

search by expediting high-throughput virological ex-

periments [6]. This interplay between artificial Intelli-

gence and automation promises a future of extremely 

efficient research environments. 

Though it has great transforming power, artificial intel-

ligence in virology presents major issues. Genomic and 

clinical data sets are susceptible to intrusions, thus data 

security stays first. Non-representative training data 

produces algorithmic biases that can distort forecasts 

and worsen inequalities in healthcare. Ethical issues, es-

pecially about possible abuse of artificial intelligence in 

bioweapon creation, call for rigorous control [5,7]. 

Dealing with these issues calls for following FAIR Data 

Principles (findable, accessible, interoperable, reusable) 

and strong ethical frameworks to guarantee responsible 

AI implementation. 

AI's future in virology looks set for exponential expan-

sion. Integration with quantum computing could trans-

form data processing, allowing the real-time study of 

large genomic datasets. Protein language models, like 

AlphaFold, promise to improve predictions of viral pro-

tein structures and interactions, thereby simplifying 

medication design. Moreover, using AI-driven diag-

noses and therapies in underprivileged areas could help 

to level global health disparities, strengthening pandem-

ic readiness [7,8]. Realizing these developments while 

preserving scientific integrity would need interdisci-

plinary cooperation among virologists, data scientists, 

and ethicists. 

Driving innovation in genomic monitoring, diagnostics, 

pharmaceutical development, and epidemiological mod-

eling, artificial intelligence has become a cornerstone of 

virological research. Its capacity to analyze complicated 

data sets, automate laboratory procedures, and forecast 

viral behavior has changed our perspective on infectious 

diseases. Realizing AI's full potential, however, requires 

cooperative and ethical work on data security, preju-

dice, and moral issues. While virology negotiates the 

difficulties of new viruses, artificial intelligence is a 

light of scientific advancement ready to protect world 

health. 
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