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BosMoxxHocTb npumeHeHusa IKI-nartrepHoB Sk
BereTaTUBHOM AUCPYHKLUM B AUArHOCTUKE

aBTOHOMHOM HeMponaTuM y 60NbHbIX caxapHbIM

auabetoM 2-ro TMna

C.A. LLapos, A.A. YcaHoBa

HauvoHanbHbIN uccneoBaTenbckuit MopaoBcKuiA rocynapcTBeHHbIN yHuBepeuTeT M. H.I. Orapésa, CapaHck, Poccuiickas ®epepauns

AHHOTALIMA

CaxapHbl auabet 2-ro TMNa NpefACTaBNseT CEPbE3HYI0 Yrpo3y AN COCTOSHUA 3[0POBbA NIOAEN no BceMy Mupy. HecMo-
TPA Ha aKTUBHOE BbISBIEHWE U KECTKWE Mepbl N0 KOHTPOJIO U NieueHnto auabeTta, 310 COCTOSHME BEAET K BO3HUKHOBEHMIO
Lenoro psaga ocnoxHeHuin. OBHO U3 HUX — aBTOHOMHas HeMponaTus, KoTopas NPUBOAUT K aBTOHOMHOI AeHepBaLym CepaLa,
accouMMpoBaHHOM C MOBbILLEHHBIM PUCKOM BO3HUKOBEHMS 6e36051eBOM ULLIEMMM MUOKApA U BHE3AMHON CEPAEYHON CMEepTU.
OpHaKo Bo3MoXHa ux LMdpoBas BepudmKaumsa npu nomoLy HaxoxaeHus 3KM-naTrepHoB aBTOHOMHOW AUCHYHKLMU.

0606LLeHbI MMELOLLMECS NIUTEPATYPHbIE UCTOYHUKY, NOCBALLEHHbIE IKM-naTTepHaM aNeKTpUYECKOH HeCTabUNbHOCT MUO-
Kappa, KoTopble 0TpaxaloT aBTOHOMHYI0 AUCHYHKLIMIO MUOKapAa.

MpoBefgH nuTepaTypHbIi 0630p HayuHbIX TpyAaos no npobneme 3KM-AUarHOCTMKM aBTOHOMHOW AMCHYHKLMM MUOKapAa
y BOMbHBIX caxapHbIM AMabeToM 2-ro TMna 3a nocnegHue 5 NieT Ha ocHoBe fAaHHblx PubMed n eLIBRARY.

CywectsytoT pasHble JKI-naTTepHbl, OTpaKalowme BereTaTMBHylo AMchyHKUMIo. Hanbonee pacnpocTpaHEHHLIM ABNA-
eTCcA U3ydyeHue BapuabenbHOCTM CEpAEYHOr0 pUTMa, B OCHOBE KOTOPOrO NIEXWT MaTeMaTUyeckuii aHanus uxtepeanos RR.
Mpn 3TOM NpUMEHAKOTCA NpOCTelilMe NepeMeHHbIe, NO3BONSAIOWME NOAYYMTL PAL CTAaTUCTMYECKMX nokasatenei: SDANN,
RMSSD, NN50, pNN50. HoBbIM 1 ManousyyeHHbIM 3KI-natTepHOM aBTOHOMHOM AUChYHKLMM ABNIAETCS TYpOYNeHTHOCTb cep-
AeyHoro putMa (TCP). Mopa Heit NOHMMAIOT KPaTKOCPOYHOE W3MEHEHWe pUTMa, Pa3BMBAIOLLIEECS B OTBET HA XKEeNyA0YKOBYIO
3KcTpacuctony. Benep, 3a 3KCTpacuCToNON BO3HWKAET KOPOTKUW 3MW304, CUHYCOBOW TaxMKapauW MPOACIIKUTENBHOCTBIO He-
CKOJIbKO CepLeyHbIX LMKIIOB, KOTOpbIA CMeHseTcs Bonee MINTENbHBIM 3NM3040M Gpagukapaun. B ocHoBe yKasaHHBIX KO-
nebaHui 4acToTbl CepAeYHbIX COKPALLEHMI IeXUT bapopedneKTopHas KOMNEHCAUMA BHYTPUCEPAEYHBIX FEMOAMHAMUYECKUX
u3meHenuit. [ina xapaktepuctuku TCP oueHMBalT aBa napaMeTpa: Hauano TypOYNeHTHOCTM M HaKIOH TypbyneHTHOCTW.
CneunduyHbIM MapKepoM aBTOHOMHOM AMCHYHKLMM ABNSETCA CKOPOCTb BOCCTaHOB/IEHWA CEPAEYHOr0 puTMa nocse fo3u-
POBaHHOM (M3M4ecKom Harpysku. lpu 3ToM cKopoCTb BOCCTaHOBNEHMS MeHee 12 ynapoB 3a NepBylo MUHYTY accoLMMpoBaHa
C MOBbILLEHHBIM PUCKOM CMEPTM OT BCEX MPUYMH, @ CHUMEHME CKOPOCTW BOCCTaHOBJIEHUS! MeHee YeM Ha 40 ynapoB 3a 2 MuH
0Ka3a/10Cb CUbHBIM HE3aBUCUMbIM (HAKTOPOM pUCKa CMEPTU OT BCEX MPUYMH.

CnepyeT 0TMETUTb, YTO B OCHOBE BCEX OMUCaHHLIX MOKa3aTesel NeXuT AucbanaHc B TOHYCE CUMMATMYECKOW U napa-
cuMnartuyeckon cucteM. MNo3ToMy KpoMe caxapHoro auabeta 2-ro TMna CyLecTBYeT PUCK-CTPaTUGMKALMOHHAA 3HAUYUMOCTb
MapKepoB BEreTaTMBHOM AMCHYHKLMM NpY LLUMPOKOM CMEKTpe NaToforuid: A3BeHHOW D0Ne3HM, Xe4HOKaMeHHON BonesHwm,
TMNepPTOHMYECKOI BONE3HM, XPOHWYECKO CEpAeYHON HeLOCTaTOYHOCTH, XPOHWYECKOI 0BCTPYKTMBHOM 601€3HM NIErKMX, OpOH-
XManbHOM acTMe, TUpPeoNnaThsX, aHeMUsX U T.04. 3TUM 0BBACHAETCA BbICOKas YyBCTBUTENBHOCTb JAHHbIX TECTOB, HO MPU 3TOM
UX HebonbLUas NONOXMTENbHASA NPOTHOCTUYECKANA LIEHHOCTb U CNELMPUYHOCTD. [TpoCTOTa BLIMOMHEHUS aHHbIX TECTOB [MK-
TyeT HeobX0AMMOCTb JanbHENRLEro M3yyeHust 0cobeHHOCTEN MapKepOB BEreTaTMBHOWM AUCHYHKLMM Y MALIMEHTOB C CaxapHbIM
AnabeToM 2-ro TWMa, TaK Kak UMEHHO Y HUX 3TW MapKepbl CBA3aHbl C BbICOKMM pUCKOM be3boneBoii uwemun MUoKapaa
W BHE3AMHOIN CEpAEYHON CMEepTM.

B Hactoswwee Bpems cywectByeT pag 3KM-naTTepHoB, oTpadalowmx aBTOHOMHYK AMCOYHKUMIO MUOKappa: Bapua-
BenbHOCTb cepeyHoro puTMa, TypbyNeHTHOCTb CEepAEYHOro pUTMa, CKOPOCTb BOCCTAHOBJIEHMSA CepAeYHOro putMa. bna-
rofaps M BO3MOXHO Ha paHHWX 3Tanax BbISBUTb aBTOHOMHYK HEMpOMaTuio y B0JbHbIX caxapHbIM AuabeToM 2-ro Tuna,
YTO NO3BOJIUT CBOEBPEMEHHO AWMArHOCTUPOBATL 3TO COCTOSIHWE W OCYLLECTBAATL €ro afieKBaTHYH Tepanuio. 0nHako BBULY
HEBBICOKOM cneumduuHocTY TpebyeTcs fanbHelillee WX U3yHeHUe C LieNbio BbISBIEHWA UX 0COOEHHOCTEN NPU KOHKPETHbIX
HO30/10rMYeCKUX opMax.

Pykonucb nonyyena: 15.05.2023 Pykonucb opo6peHa: 05.06.2023 Ony6nukoBaHa Online: 10.07.2023
5
SKO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International

© 3Ko-BekTtop, 2023


https://doi.org/10.17816/DD430375
https://crossmark.crossref.org/dialog/?doi=10.17816/DD430375&domain=PDF&date_stamp=2023-06-26

146

CONFERENCE PROCEEDINGS

Val. 4 (15) 2023

Digital Diagnostics

KnioueBble cnoBa: anektpokapamorpadus; 3KM-nattepH; caxapHeii anabet 2-ro Tuna.

KAK LMUTUPOBATb

LLlapos C.A., YcaHoBa A.A. BoaMoxHocTb npumeHenns 3KI-naTTepHoB BereTaTMBHOM AMCHYHKUMW B IVarHOCTUKE aBTOHOMHOM HerponaTii y 6oMbHbIX ca-
XapHbIM anabetoM 2-ro Tuna // Digital Diagnostics. 2023. 7. 4, N2 1 Supplement. C. 145-147. DOI: https://doi.org/10.17816/DD430375

CMUCOK JIUTEPATYPbI

1. [enncosa Al'., Mo3gHskosa H.B., Mopo3zosa 0.1. KnuHunueckwia
aHanm3 BapuabenbHOCTU W TypBYNeHTHOCTU CepAeYHOro pUTMa Npu
caxapHoM Jvabete T1na 2 // Poccuickuii Kapamonoruieckui xyp-
Han. 2020.T. 25, Ne S2. C. 10.

2. Balcioglu AS, Aksu E, Aykan AC. Triglyceride glucose index
is related with cardiac autonomic dysfunction in patients with
metabolic syndrome // Kardiologiia. 2022. Vol. 62, N 6. P. 45-50.
doi: 10.18087/cardio.2022.6.n2049

3. [pekwHa B.M., Yeprosa W.10., Camonbkuna 0.1, EcuHa M.B. Ba-
prabenbHOCTb CepAeYHOro PUTMa Y MaLMEeHTOB C CaxapHbiM auabe-
TOM W MHCYNbTOM // POCCUIACKWIA KapAvonornieckuin xypHan. 2022.
T.27,N6S.C. 3.

4. Banosa 0.A., Kyknun C.I'. CKopocTb BOCCTaHOBMEHWS CEPAEHHOMO
pUTMa NOCTTe Harpy3Ky Mp1 GU3NHECKON peabunuTaLmmn Kapamonory-
yeckux naumeHTos // KapanoBacKynspHas Tepanus v npobunaktuka.
2018.T. 17, N° 2. C. 95-100. doi: 10.15829/1728-8800-2018-2-95-100

DOI: https://doi.org/10.17816/DD430375

Electrocardiographic patterns of autonomic
dysfunction in the diagnosis of autonomic neuropathy
in patients with type 2 diabetes mellitus

Sergey A. Sharov, Anna A. Usanova

National Research Mordovia State University, Saransk, Russian Federation

ABSTRACT

Type 2 diabetes mellitus poses a serious threat to the health of people worldwide. Despite active detection and stringent
measures to control and treat diabetes, the condition leads to a variety of complications, including autonomic neuropathy,
resulting in autonomic cardiac denervation associated with an increased risk of painless myocardial ischemia and sudden
cardiac death. However, digital verification by finding electrocardiographic (ECG) patterns of autonomic dysfunction is
possible.

The available literature on ECG patterns of myocardial electrical instability, which reflect autonomous myocardial
dysfunction, was summarized. A literature review of scientific papers on ECG diagnosis of autonomic myocardial dysfunction in
patients with type 2 diabetes mellitus over the past 5 years was performed using PubMed and eLIBRARY data.

Among different ECG patterns that reflect autonomic dysfunction, the most common is the investigation of heart rhythm
variability, which is based on the mathematical analysis of respiration rate intervals. The simplest variables are used to
obtain a series of statistical indicators such as SDANN, RMSSD, NN50, and pNN50. A new and understudied ECG pattern of
autonomic dysfunction is heart rate turbulence (HRT), which is a short-term rhythm change that develops in response to a
ventricular extrasystole. The extrasystole is followed by a short episode of sinus tachycardia lasting several cardiac cycles,
which is followed by a longer episode of bradycardia. These heart rate fluctuations are based on baroreflex compensation of
intracardiac hemodynamic changes. Two parameters are estimated to characterize the HRT: turbulence onset and turbulence
slope. A specific marker of autonomic dysfunction is the rate of cardiac rhythm recovery after controlled exercise. A recovery
rate of <12 beats per first minute was associated with an increased risk of all-cause mortality, whereas a reduction in recovery
rate of <40 beats per 2 min was found to be a strong independent risk factor for all-cause mortality.

An imbalance in the tone of sympathetic and parasympathetic systems underlies all the described indicators. Therefore, a
risk-stratifying significance of autonomic dysfunction markers in a wide range of pathologies, including peptic ulcer disease,
gallstone disease, hypertension, chronic heart failure, chronic obstructive pulmonary disease, bronchial asthma, thyreopathies,
and anemias apart from type 2 diabetes mellitus, exists. This explains the high sensitivity of tests, while having a low positive
predictive value and specificity. The ease of performing tests dictates the need for further study of the features of autonomic
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dysfunction markers in patients with type 2 diabetes mellitus, since these markers are associated with a high risk of painless
myocardial ischemia and sudden cardiac death.

Currently, several ECG patterns (heart rate variability, HRT, and heart rate recovery rate) reflect autonomous myocardial
dysfunction. The patterns enable early detection of autonomous neuropathy in patients with type 2 diabetes mellitus, which
will allow timely diagnosis and adequate therapy. However, further study is required due to their low specificity to identify the
peculiarities in specific nosological forms.

Keywords: electrocardiography; ECG-pattern; type 2 diabetes mellitus.
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