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SUMMARY 

 

Background: Artificial intelligence (AI), particularly deep learning (DL), is transforming parasitic disease diagno-

sis by addressing challenges in accuracy and accessibility. Convolutional neural networks (CNNs) and machine 

learning (ML) offer rapid detection of pathogens causing malaria, leishmaniasis, and schistosomiasis, promising 

significant advancements in global health. 

Methods: This letter reviewed AI applications, focusing on CNNs and ML for detecting parasitic pathogens in clin-

ical samples, imaging, and epidemiological data. The analysis highlights model efficacy, challenges such as data 

variability and bias, and the potential of AI integration with portable diagnostics in resource-constrained settings. 

Results: AI-driven diagnostics demonstrate superior sensitivity and specificity in identifying malaria, leishmania-

sis, and schistosomiasis compared to conventional methods. However, data heterogeneity and algorithmic bias 

pose challenges. Combining AI with portable tools shows potential for improving diagnosis in endemic regions. 

Conclusions: AI, particularly DL, holds transformative potential for parasitic disease diagnosis. Overcoming data 

and bias challenges is essential for ethical and equitable implementation. Collaborative efforts to integrate AI with 

portable diagnostics can enhance global health outcomes in endemic areas. 

(Clin. Lab. 2026;72:xx-xx. DOI: 10.7754/Clin.Lab.2025.250543) 
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LETTER TO THE EDITOR 

 

Especially in low-resource settings where diagnostic 

services are frequently lacking, parasitic infections re-

main a major worldwide health concern. Recent devel-

opments in artificial intelligence (AI) and deep learning 

(DL) have opened revolutionary opportunities for im-

proving the detection and control of such diseases. Un-

derpinned by advanced convolutional neural networks 

(CNNs), these technologies offer scalable and efficient 

diagnostic tools with the possibility to beat conventional 

approaches in terms of speed and dependability [1]. 

AI-Enhanced Visual Diagnostics and Microscopy DL-

based image analysis systems have exhibited outstand-

ing performance in recognizing parasitic forms on stain-
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ed slides. By means of diagnostic accuracy above 96%, 

CNNs can distinguish parasitic components like Plas-

modium species, hence enabling quick reading of blood 

smear pictures and reducing human mistakes [2]. Auto-

mated detection of Schistosoma ova in stool and urine 

samples has likewise increased sensitivity and specific-

ity in field diagnoses. By simplifying diagnostic pro-

cesses, these technologies provide high-throughput 

screening appropriate for mass surveys in endemic 

zones [2,3]. 

Apart from microscopy, artificial intelligence plays a 

major role in molecular diagnostics. ML models have 

been used to analyze polymerase chain reaction (PCR) 

results in greater discrimination across parasite species, 

including cutaneous and visceral forms of Leishmania 

[4]. Furthermore, deep learning systems used on genetic 

sequences can find drug resistance-related mutations, 

hence enabling tailored treatment plans for diseases like 

malaria. By providing practical answers for under-re-

sourced labs, these tools reduce the technical barrier to 

sophisticated diagnoses [1,5]. 

Point-of-care diagnostic systems have emerged from ar-

tificial intelligence's convergence with mobile technol-

ogies. Enabling field-ready diagnoses in distant areas, 

smartphone-based microscopes fitted with DL algo-

rithms have shown promise in identifying parasites in-

cluding Trypanosoma brucei. These instruments help 

non-specialist health professionals to conduct consistent 

tests, hence decentralizing healthcare delivery and fos-

tering diagnostic equity [6]. 

By examining spatial and temporal disease data, AI-

driven models can also assist public health decision-

making. DL algorithms educated on environmental and 

demographic criteria have been used to forecast out-

breaks of diseases like lymphatic filariasis and predict 

transmission hubs. Such knowledge helps to strategical-

ly deploy interventions, therefore enhancing the effica-

cy of disease control initiatives [1,7]. 

Though promising, difficulties still exist. Different sam-

ple quality and imaging standards across areas restrict 

model portability. One must consider the possibility of 

algorithmic prejudice brought on by underrepresenta-

tion of groups in training data. Using artificial intelli-

gence systems, especially those depending on cloud in-

frastructure, demands privacy and data security as well 

as algorithmic bias caused by underrepresentation of 

populations in training datasets. Ethical frameworks are 

necessary to protect fair access and prevent aggravating 

health inequalities [8,9]. 

Improvements in artificial intelligence infrastructure 

point to a hopeful future for its part in parasitology. 

While integration with CRISPR-based diagnostics 

might change genetic-level detection approaches, tech-

niques like transfer learning provide answers for un-

common parasite detection. Ensuring responsible and 

efficient execution will depend on creating open-access 

databases, clear validation procedures, and cross-disci-

plinary collaborations [9,10]. 

Deep learning and AI are redefining the diagnosis of 

parasitic diseases, offering innovative solutions to en-

hance precision and accessibility. From automated mi-

croscopy to molecular profiling and epidemiological 

forecasting, AI is poised to transform global health 

strategies. Overcoming challenges through interdisci-

plinary collaboration will harness AI’s full potential, en-

suring its role as a vanguard in combating parasitic dis-

eases. 
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