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ABSTRACT

Infectious diseases presenting with respiratory and angina syndromes are widely prevalent
in clinical practice, and early and accurate etiological diagnosis is crucial for selecting effective
treatment strategies. This study evaluates the effectiveness of artificial intelligence (Al)
technologies in etiological diagnosis based on clinical symptoms and laboratory markers.
Machine learning models (random forest, gradient boosting, logistic regression) were applied for
multiparametric analysis, demonstrating that integration of CRP, procalcitonin, leukocyte and
lymphocyte counts, and clinical features enables high diagnostic accuracy (AUC > 0.94) in
differentiating bacterial and viral etiologies. The Al-based approach reduces diagnostic errors
and optimizes clinical decision-making.

Keywords: respiratory infections, angina syndrome, artificial intelligence, diagnostics, CRP,
procalcitonin

AHHOTAIUA

WNudekumronnsie 3a0o0iieBaHUs, NPOTEKAIOIIUE C PECHUPATOPHBIM U  AHTHMHO3HBIM
CUHAPOMAMH, IIHPOKO PACHPOCTPAHEHBI B KIMHUYECKOW IMPAKTUKE, U WX PAHHSIS W TOYHAsS
ATHOJIOTHYECKas JUarHOCTUKA UMEET pellarolee 3HaueHue Juist Bbioopa 3¢ (eKTUBHON Tepamum.
B nanHOM mnccienoBaHum oreHeHa 3()()EKTUBHOCTh TEXHOJIOIMHA MCKYCCTBEHHOTO HMHTEIICKTA
(Al) B sTHONMOTrMYECKOW MUATHOCTHKE HA OCHOBE KIIMHUYECKUX CHMIITOMOB M JIaDOpaTOPHBIX
mapkepoB. C wucmonp3oBaHUEM Mozelell mamuHHOTO oO0ydenmst (random forest, gradient
boosting, logistic regression) ObuUT IPOBEIEH MHOTONIAPAMETPUUECKHI aHaU3, KOTOPBIH MOKa3all,
yro wuHTerpauus mokasateneii CRP, mnpoxanbIUTOHWHA, JEHKOUUTOB, JTUMQPOLUTOB H
KJIIMHUYECKHUX MPU3HAKOB MO3BOJISIET ¢ BBICOKOK TouHOCThIO (AUC > 0,94) nuddepenuuponath
OaKTepHaIbHYIO U BUPYCHYIO THONOTHIO. [IpuMenenne Al cHM)KaeT 4acToTy AMarHOCTHYECKUX
OIIMOOK U ONTHUMHU3UPYET MPOILIECC MPUHITHUS KIMHUYECKUX PEIICHUH.

KiroueBble cioBa: pecnipaTopHble WHPEKIMH, aHTHHO3HBIA CHHAPOM, MCKYCCTBEHHBIN
UHTEIJIEKT, nuarnoctuka, CRP, npokanbuuToHuH

ANNOTATSIYA

Respirator va angina sindromi bilan kechuvchi yuqumli kasalliklar klinik amaliyotda keng
tarqalgan bo‘lib, ularning etiologiyasini erta va aniq aniqlash samarali davolashni tanlashda hal
qiluvchi ahamiyatga ega. Ushbu tadqiqotda klinik simptomlar va laborator markerlar asosida
sun’ly intellekt (AI) texnologiyalarining etiologik diagnostikadagi samaradorligi baholandi.
Mashinali o‘rganish modellari (random forest, gradient boosting, logistic regression) orqali ko‘p
parametrli tahlil amalga oshirilib, CRP, prokaltsitonin, leykotsitlar, limfotsitlar va klinik belgilar
integratsiyasi yuqori aniqlik (AUC >0.94) bilan bakterial va virusli etiologiyani ajratish imkonini
berdi. Al asosidagi yondashuv diagnostik xatoliklarni kamaytiradi va klinik qaror qabul qilishni
optimallashtiradi.

Keywords: respiratory infections, angina syndrome, artificial intelligence, diagnostics, C-
reactive protein (CRP), procalcitonin.

INTRODUCTION
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Diseases presenting with respiratory and angina syndromes are among the most common
clinical conditions encountered in therapeutic and infectious disease practice. They have diverse
etiologies and may be caused by bacterial or viral pathogens. In particular, the similarity of
clinical manifestations in diseases such as streptococcal pharyngitis, infectious mononucleosis,
and influenza complicates differential diagnosis.

In clinical practice, respiratory syndrome is manifested by the following symptoms: fever,
cough, sore throat, and general intoxication. Angina syndrome is characterized by inflammation
of the tonsils, pain, and difficulty swallowing. However, these symptoms alone cannot accurately
determine the etiology.

Traditional diagnostic approaches include:
* clinical assessment
* laboratory markers
* microbiological investigations

In many cases, these methods are time-consuming and have limited diagnostic accuracy.

In recent years, artificial intelligence technologies have been actively introduced into
clinical diagnostics, enabling highly accurate decision-making through the integration of
complex clinical and laboratory data. Therefore, determining the etiology of respiratory and
angina syndromes using Al is considered one of the promising directions of modern medicine.

OBJECTIVE OF THE STUDY
To evaluate the effectiveness of artificial intelligence in determining the etiology of respiratory
and angina syndromes based on clinical symptoms and laboratory markers.

MATERIALS AND METHODS
The study was organized as a prospective observational study and included 350 patients
presenting with respiratory and angina syndromes. Patients were etiologically divided into
bacterial and viral groups.

The following clinical parameters were assessed in the study: body temperature level,
characteristics of cough, intensity of sore throat, enlargement of lymph nodes, and signs of
general intoxication.

Laboratory investigations included analysis of C-reactive protein (CRP), procalcitonin,
complete blood count parameters (leukocytes, lymphocytes, neutrophils), erythrocyte
sedimentation rate (ESR), and biochemical indicators.

The following algorithms were applied to develop artificial intelligence models: logistic
regression, random forest, and gradient boosting. The models were trained and validated based
on clinical and laboratory data.

Diagnostic performance was evaluated using ROC analysis, and model accuracy was
determined through AUC, sensitivity, and specificity indicators.

RESULTS

The study results showed that assessment of clinical symptoms alone is insufficient for
accurate differentiation of etiology. In bacterial infections, high fever, pronounced intoxication,
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and lymphadenopathy were predominant, whereas viral infections were more frequently
associated with general weakness, cough, and catarrhal symptoms.

Among laboratory markers, procalcitonin and C-reactive protein (CRP) demonstrated high
diagnostic value in identifying bacterial etiology. In viral infections, lymphocytosis and lower
CRP levels were observed.

Artificial intelligence models demonstrated high accuracy based on multiparametric analysis.
The random forest model showed the highest diagnostic performance and reliably differentiated
bacterial and viral etiologies. Although the gradient boosting model also demonstrated high
results, it showed superiority compared to the logistic regression model.

The Al-based approach identified complex relationships between clinical and laboratory
indicators and revealed diagnostic patterns that may not be detectable through conventional
human assessment.

DISCUSSION

The obtained results confirm that artificial intelligence technologies have high effectiveness
in establishing etiological diagnosis in respiratory and angina syndromes. In traditional
diagnostic approaches, individual markers may not provide sufficient accuracy; however, Al
significantly reduces diagnostic errors through multiparametric integration.

C-reactive protein (CRP) and procalcitonin stand out as key markers for bacterial infections.
At the same time, lymphocyte levels and clinical symptoms play an important role in identifying
viral etiology.

Artificial intelligence models:
» accelerate clinical decision-making
* reduce inappropriate antibiotic use
* promote efficient utilization of healthcare resources

In addition, AI provides the possibility of standardizing diagnostic algorithms, which is
especially important in primary healthcare settings.

CONCLUSION

Determining the etiology of respiratory and angina syndromes using artificial intelligence
based on clinical symptoms and laboratory markers is an effective approach with high diagnostic
accuracy. Al models reliably differentiate bacterial and viral infections through multiparametric
analysis and optimize clinical decision-making. The implementation of these technologies into
clinical practice can improve diagnostic quality and enhance treatment effectiveness.

PRACTICAL RECOMMENDATIONS

In patients presenting with respiratory and angina syndromes, mandatory assessment of
laboratory markers and their integration with Al systems is recommended. The implementation
of Al-based diagnostic models in primary healthcare can facilitate early diagnosis and selection
of appropriate treatment strategies. The use of antibiotics should be considered only in cases
supported by Al-based and laboratory-confirmed findings.
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