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lporHosupoBaHue passutus Gpubpunnauum Shock o
npeacepAuN y KOMOpPOMAHBIX NaLUEHTOB

C apTepuasibHOM rUNepTeH3ued U XpPOHUYECKOM
00CTPYKTUBHOMN 060J1€3HBI0 NErKUX MO AAHHBbIM

nabopaTopHbiX METOA0B UCCJ/IeA0BAHUSA:

noAXof € UCNOJIb30BaHWEM MaLUMHHOIO 06yueHus

E.B. KasaHueBa, A.A. ViBaHHuKoB, A.W. TapauMaHoBa, B.W. Noa3onkos

[epBbiii MockoBCKMI rocyAapCTBEHHbIA MeauUMHCKUIA yHuBepeuTeT uMenn U.M. CeueHoBa, MockBa, Poccus

AHHOTALUA

0O6ocHoBaHMe. ApTepuanbHas rMNepTeH3Ns U XPOHUYecKas 0bCTPYKTMBHAA 6onesHb NETKWUX OKasblBalOT narybHoe BAUAHWE
Ha CTPYKTYpy cepAaua, NpuBoAA K pa3suTuio Gubpunnaumm npefcepamii, KOTopas OCTaéTCA OCHOBHOW MPUYMHOW pasBuTHSA
MO3r0BOr0 MHCY/bTa U NpexaeBpeMeHHon cMepTu [1]. Tak, paHHss auarHocTUKa dakTopoB pucka dubpunnsumum npencep-
OWA Y NaLMEHTOB C apTepuanbHOM TMNepPTEH3NEN U XPOHUYECKON 06CTPYKTUBHOW 60NE3HbI0 NErKMX UMEET BaHelLee 3Ha-
yeHue ans npodunakTMku. MIMeHHo NoaToMy B NpeAUKTMBHOM KapAMOMOrMW MUCMOMb3YIOT METofbl MALUMHHOTO 0By4eHus,
KOTOpble NPEeBOCXOAAT Kiaccuyeckue CTaTUCTMYECKUe MeToAbl MPOrHO3UpOBaHUa [2—4].

Lieno — pa3pabotatb nporHocTM4ecKylo Mogenb passuTua Gbubpunnaumm npeacepani y KOMopoUaHbIX NaLMEHTOB ¢ apTe-
p1anbHOM runepTeH3Mel N XpOHUYECKO 0O6CTPYKTUBHOW BONE3HBI0 NIEFKMX HA OCHOBE MHOOC/IONHOMO MEpLENTPOHa.
Marepuanbl U MeToabl. B uccnepnosanue bbino BrtoueHo 419 naumeHToB, NPOXOAMBLUMX fieYeHWe B YHUBEPCUTETCKON KIM-
HU4ecKoi BonbHuue N° 4 Teporo MocKoBCKOro rocyaapCTBEHHOrO0 MeAMUMHCKOro yHuBepcuteta umenn WM. CeyeHosa.
Mepsyto rpynny coctaBun 91 (21,7%) naumeHT ¢ BepudULMPOBAHHLIM OMArHO30M «hubpUANAUMA Npeacepaui», BTOPYH
rpynny — 328 (78,3%) naumeHToB 6e3 ¢pubpunnsumm npeacepamin. ANrOpUTMOM MaLLMHHOTO 06YYeHUs «CrydaiHbIi Nec»
OCYLLIeCTBJIEH 0TOOp NpeaMKTOPOB, C KOTOpbIMK Bbina pa3paboTaHa HelpoHHas CeTb TUMA «MHOTOCOMHbIN NEPLENTPOH», CO-
CTOSIBLUAsA U3 [1BYX CNI0EB — BXOJHOr0 c1os 3 12 HelipoHOB, Ucnonb3ytowmx GyHKUMIo akTuBaumm ReLU, v BeixogHoro crios,
KOTOpbII NOJTy4aeT BXOAHbIE AaHHble OT NpefbIAYLLEro CIoA U NepeaaeT WX Ha OfMH BbIX0S, UCMONb3yA QYHKLMI0 aKTUBaLMK
curMmouabl. OnpefieneHne NoporoBoro 3HaueHWs, YyBCTBUTENIBHOCTH, CNELM@UYHOCTU M AnarHocTudeckon 3ddeKTUBHOCTH
Mnonyd4eHHoN Mofeny nposoamncs ¢ noMolbio ROC-aHanusa ¢ pacyétoM niowaam noa Kpuson (AUC).

Pesynbtartbl. [lepBbiM 3TanoM pa3paboTKu NpOrHOCTUYECKOW MOAENN anrOpUTMOM MALUMHHOMO 00yYeHUs «CRyYaiiHbIi Nec»
Bbinn oT0bpaHbl Hanbonee 3HaUMMble MPEAMKTOPbI Pa3BUTUA GUBpPUANALMM Npefcepauii: KoHueHTpaumsa C-peakTuBHOro
benka (oTHoweHue waHcoB 1,04; 95% poeeputentHbin uHTepan 1,015-1,067; p=0,002), ckopocTb ocefiaHus 3puUTPOLMTOB
(oTHowweHwe waHcos 1,04; 95% poseputenbHbi uHTepsan 1,019-1,08; p <0,001) u KoHUEHTPaUMA KpeaTMHWHA (OTHOLLEHKE
waHcoB 1,03; 95% pnoseputenbHbi HTepean 1,011-1,042; p <0,001), koTopble Mcnonb30BanUch A1 pa3paboTku Momenu
MHOrOC/I0/HOro nepLenTpoHa, obyuyaBlueiics Ha TecToBoi Bbibopke B TeueHne 500 anox. Mocne okoHuaHWsA 0byyeHus pas-
paboTaHHas Mofenb MMena YyBcTBUTENBHOCTL 85%, cneunduuHocts 80%, amarHoctuyeckyio adhdexrtueHocTb — 79,6%. AUC
cocrasuna 0,900.

3akunioyenue. B xone uccnegosanus bbina paspabotaHa mporHocTMYecKas Mofeslb Ha OCHOBE NMPUMEHEHUS| METOAO0B Ma-
LWKMHHOro 06y4eHus, 0bnapatoLLas XopoLLMMM NOKa3aTeNsMM METPUK, YTO NO3BOJISET pacCMaTpUBaTh €€ B KA4eCTBe BCMOMO-
raTeslbHOr0 CPeACTBA B KJIMHUYECKON NPaKTUKe.

KnioueBble cnoBa: ¢pubpunnaumsa npeacepami, NporH03, MallMHHOe 0by4YeHue, HelpoceTy.
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Predicting atrial fibrillation in comorbid patients
with arterial hypertension and chronic obstructive
pulmonary disease using laboratory research
methods: a machine learning approach

Evgeniya V. Kazantseva, Aleksander A. Ivannikov, Aida I. Tarzimanova, Valeriy |.Podzolkov

The First Sechenov Moscow State Medical University, Moscow, Russia

ABSTRACT

BACKGROUND: Arterial hypertension and chronic obstructive pulmonary disease have a deleterious effect on the structure of
the heart, leading to the development of atrial fibrillation, which remains the leading cause of cerebral stroke and premature
death [1]. Consequently, the early identification of atrial fibrillation risk factors in patients with arterial hypertension and chronic
obstructive pulmonary disease is of paramount importance for the prevention of such conditions. This is why predictive cardiology
employs machine learning methods, which are demonstrably superior to classical statistical methods of prediction [2—4].
AIM: The study aimed to develop a prognostic model of atrial fibrillation in comorbid patients with arterial hypertension and
chronic obstructive pulmonary disease based on multilayer perceptron.

MATERIALS AND METHODS: The study included 419 patients treated at the University Clinical Hospital No. 4 of the .M. Sechenov
First Moscow State Medical University. Group 1 consisted of 91 (21.7%) patients with a verified diagnosis of atrial fibrillation,
while Group 2 comprised 328 (78.3%) patients without atrial fibrillation. The random forest machine learning algorithm was used
to identify predictors, which were then utilized to develop a neural network of the multilayer perceptron type. This consisted
of two layers: an input layer of 12 neurons with the ReLU activation function and an output layer that receives input data from
the previous layer and transmits them to one output with the sigmoid activation function. The threshold value, sensitivity,
specificity, and diagnostic efficiency of the obtained model were determined using receiver operating characteristic analysis
with the calculation of the area under the curve (AUC).

RESULTS: By the first stage of prognostic model development, the most significant predictors of atrial fibrillation development
were selected by the random forest machine learning algorithm. The model was developed using three variables: C-reactive
protein concentration (odds ratio, OR 1.04; 95% confidence interval, Cl 1.015-1.067; p=0.002), erythrocyte sedimentation rate
(OR 1.04; 95% C1 1.019-1.069; p=0.002), and creatinine concentration (OR 1.03; 95% CI 1.011-1.042; p <0.001). These variables
were used to train a multilayer perceptron model on a test sample for 500 epochs.

Following training, the developed model exhibited a sensitivity of 85%, a specificity of 80%, and a diagnostic efficiency of 79.6%.
AUC amounted to 0.900.

CONCLUSIONS: The study resulted in the development of a prognostic model based on the application of machine learning
methods, which exhibited favorable metrics. This model may be considered a valuable tool for clinical practice.

Keywords: atrial fibrillation, prognosis, machine learning, neural network.

To cite this article:
Kazantseva EV, Ivannikov AA, Tarzimanova Al, Podzolkov VI. Predicting atrial fibrillation in comorbid patients with arterial hypertension and chronic obstructive
pulmanary disease using laboratory research methods: a machine learning approach. Digital Diagnostics. 2024;5(S1):24-26. DOI: https://doi.org/10.17816/DD626797

Pykonucb nonyyena: 15.02.2024 Pykonucb opno6peHa: 22.03.2024 Ony6numkoBaHa online: 30.06.2024
V-3
3KOeBEKTOP CratbA goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/DD626797
https://doi.org/10.17816/DD626797
https://doi.org/10.52727/2078-256X-2023-19-3-258-261
https://elibrary.ru/pqzxot
https://doi.org/10.24412/2312-2935-2023-2-804-829
https://doi.org/10.1007/s40119-022-00273-7
https://doi.org/10.1016/j.jacc.2018.03.521

26

CONFERENCE PROCEEDINGS

REFERENCES

1. Shapkina MYu, Ryabikov AN, Titarenko AV, et al. Arterial
hypertension, blood pressure levels and risk of atrial fibrillation
in Siberian residents. Ateroscleroz. 2023;19(3):258-261. (In Russ).
doi: 10.52727/2078-256X-2023-19-3-258-261

2. Mishkin IA, Kontsevaya AV, Gusev AV, Drapkina OM. Prediction
of cardiovascular events using proportional risk models and
machine learning models: A systematic review. Current problems of
health care and medical statistics. 2023;(2):804-829. EDN: PQZXOT
doi: 10.24412/2312-2935-2023-2-804-829

0b ABTOPAX

* KasaHueBa EBrenns BnagummupoBHa;
ORCID: 0000-0001-8552-5364

eLibrary SPIN: 4018-8734;

e-mail: kazantseva_ev@inbox.ru
UBaHHMKOB AnekcaHap AnekcaHapoBuy;
ORCID: 0000-0002-9738-1801;

e-mail: ivannikov_a95@mail.ru
Tap3umMaHosa Auga UnbrusosHa;

e-mail: tarzimanova_a_i@staff.sechenov.ru
Moa3sonkos Banepuit UBaHoBMY;

e-mail: podzolkov_v_i@staff.sechenov.ru

* ABTOp, OTBETCTBEHHBIY 3a nepenucky / Corresponding author

T.5,Ne ST, 2024

DAl https://doiorg/10.36691/DD626/97

Digital Diagnostics

3. Seetharam K, Balla S, Bianco C, et al. Applications of machine
learning in cardiology. Cardiology and Therapy. 2022;11(3):355-368.
doi: 10.1007/s40119-022-00273-7

4. Johnson KW, Torres Soto J, Glicksberg BS, et al. Artificial
intelligence in cardiology. Journal of the American College of
Cardiology. 2018;71(23):2668-2679. doi: 10.1016/j.jacc.2018.03.521

AUTHORS’ INFO

* Evgeniya V. Kazantseva;

ORCID: 0000-0001-8552-5364;

eLibrary SPIN: 4018-8734;

e-mail: kazantseva_ev@inbox.ru
Aleksander A. Ivannikov;

ORCID: 0000-0002-9738-1801;

e-mail: ivannikov_a95@mail.ru

Aida I. Tarzimanova;

e-mail: tarzimanova_a_i@staff.sechenov.ru
Valeriy I.Podzolkov;

e-mail: podzolkov_v_i@staff.sechenov.ru



https://doi.org/10.52727/2078-256X-2023-19-3-258-261
https://elibrary.ru/pqzxot
https://doi.org/10.24412/2312-2935-2023-2-804-829
https://doi.org/10.1007/s40119-022-00273-7
https://doi.org/10.1016/j.jacc.2018.03.521
https://orcid.org/0000-0001-8552-5364
https://www.elibrary.ru/author_profile.asp?spin=4018-8734
mailto:kazantseva_ev@inbox.ru
https://orcid.org/0000-0001-8552-5364
https://www.elibrary.ru/author_profile.asp?spin=4018-8734
mailto:kazantseva_ev@inbox.ru
https://orcid.org/0000-0002-9738-1801
mailto:ivannikov_a95@mail.ru
https://orcid.org/0000-0002-9738-1801
mailto:ivannikov_a95@mail.ru
mailto:tarzimanova_a_i@staff.sechenov.ru
mailto:tarzimanova_a_i@staff.sechenov.ru
mailto:podzolkov_v_i@staff.sechenov.ru
mailto:podzolkov_v_i@staff.sechenov.ru

