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Aim. To study relationship between heart rate (HR) and traditional risk factors for cardiovascular diseases (TRF for CVD), subclinical structural and functional changes in the heart and vessels,
as well as the activity and severity of rheumatoid inflammation in women with rheumatoid arthritis (RA).

Material and methods. A total of 291 female patients less than 60 years of age with a definite diagnosis of RA were examined. The control group consisted of 125 women without rheu-
matic diseases. Aside from clinical symptoms, activity and severity level of RA, the presence of main TRF for CVD were assessed, 24 h Holter ECG monitoring (24-h ECG), duplex scanning of
common carotid arteries, transthoracic echocardiography were performed and the serum levels of inflammatory markers were determined.

Results. RA patients compared with the control group women had higher values of minimum (52.3+0.4 vs 47.5+0.4; p<0.001) and mean (78.5+0.5 vs 75.5+0.5; p<0.001) HR accord-
ing to 24-h ECG, after adjustment for main TRF for CVD (age, arterial hypertension, menopause, levels of total cholesterol, triglycerides, high density lipoprotein cholesterol). Accelerated HR
in RA directly correlated with an increased joint functional disability index - HAQ, RA severity index, the level of inflammatory markers and administration of leflunomide after adjustment for
age (p<0.05). Patients with HR>86 beats per minute compared with RA patients with values of HR<71 beats per min had lower total cholesterol (5.84+0.13vs 5.11+0.17; p=0.001) and
low density lipoprotein cholesterol levels (4.06+0.13 vs 3.28+0.18; p=0.001), longer duration, higher activity (Visual Analog Pain Scale, DAS28, extra-articular manifestations of RA, con-
centration of proinflammatory markers) and severity level of RA (severity index, HAQ, radiological stage I11/1V), as well as higher percentage of left ventricular diastolic dysfunction (LVDD)
after adjustment for age.

Conclusion. According to 24-h ECG, an increase in mean HR values in women with RA is associated with activity, severity of rheumatoid inflammation and LVDD. Prospective studies are need-
ed to determine the role of accelerated HR as a risk factor for development of CVD and the feasibility of preventive measures creation aimed to lower HR to prevent cardiovascular events in
RA.
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Bbicokas 4acToTa cepAeUHbIX COKpaLLeHUI KaK MOTeHLManbHbIN hakTop pucka pasBUTUS CePAEYHO-COCYANCTBIX 3a60NeBaHNI Y XKEHLLMH C PEBMaTOMHbIM apTPUTOM
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Llenb. V13y4nTb xapakTep B3aMMOCBA3M YacToTbl cepfieyHbix cokpaluennin (YCC) ¢ TpaanumMoHHbIMY hakTopaMu prcka CepaesHO-CoCyamncTbix 3abonesannin (TOP CC3), cyOKNMHUYECKUMI
CTPYKTYPHO-PYHKLMOHANbHBIMM M3MEHEHUSIMM CepALia U COCYAOB, @ TAaKKE aKTUBHOCTBIO W THXECTbIO PEBMATOMAHOIO BOCMANEHS Y KEHLLMH C PEBMATOMAHbIM apTpuToM (PA).
Marepuan n metoabl. Obcnenosany 291 nauneHTKy ¢ [OCTOBEPHbIM AnarHo3oM PA B Bo3pacte o 60 neT. B KOHTPOmbHYIO rpynny Obinv BKiiodeHbl 125 XeHLUMH 6e3 peBMaTuyeckux 3a-
BonesaHuiA. MOMMMO KIMHNYECKUX NPOSIBNEHMIA, CTENEHM aKTUBHOCTV 1 TSXeCTU PA, OLIEHMBaNH Hamnnume ocHoBHbIx TOP CC3, NpoBOAWAYN XONTePOBCKOe MOHMTOprpoBaHite IKI (XM-3KT),
[LlynneKCcHOe CKaHVpOBaHYie OBLLMX COHHbIX apTepul, TpaHCTOPakabHYI0 3X0KapaMorpaduio v onpeaeneHune ypoBHei CbIBOPOTO4HbIX MapkepoB BOCMAneHUs.

Pesynbtatbl. MauyeHTky ¢ PA 0TNNYanmch OT XXEHLLWH KOHTPOMbHO rpynMbl Bosee BbICOKMMI 3HA4eHUsIMU MHUManbHo (52,3+0,4 npotus 47,5+0,4; p<0,001) n cpenein (78,5+0,5
npotve 75,5%0,5; p<0,001) YCC no paHHbIM XM-3KT ¢ y4éTom nonpasku Ha ocHoBHble TOP CC3 (Bo3pacT, apTepuasnbHas rinepreH3ws, MeHoraysa, KoHUeHTpaums obLero xonecrepu-
Ha, TPUMMMLEPULOB, XONECTEPVHA NMMOMPOTENHOB BbICOKOW NAOTHOCTY). MoBbilweHe YCC npu PA NpsiMo KOPPENMpoBano C yBendeHeM VHAEKCA GYHKLIYOHANbHOM HeA0CTaTOYHOCTM Cy-
craBoB HAQ, MHAeKca TsiXecTn PA, ypOBHS BOCMANMTENbHbIX MapKepoB 1 MPUEMOM fienyHOMMAA C y4ETOM NOMpaBku Ha Bo3pacT (p<0,05). MauweHTkm ¢ YCC>86 ya,/MUH OTM4anmcs ot
BonbHbIx PA co 3HaueHvaMn YCCKT7 1 ya,/MuH Boree HU3KOM KOHLIEHTpaLvien obLuero xonectepyHa (5,84+0,13 npotus 5,11%0,17; p=0,001) v xonectepnHa AMNONPOTEVNHOB HWU3KOW MIOT-
Hoctn (4,060, 13 npotus 3,28+0,18; p=0,001), BonbLuei AAUTENLHOCTBIO, aKTUBHOCTLIO (BALL 6on1, DAS28, cuctemHble NPOsiBAEHNS, KOHLEHTPaLLMsS MPOBOCNANMTENbHbIX MapKepoB)
n Tsxectbio PA (MHpekc tsixectir, HAQ, Il /IV peHTreHonornyeckas craaus ), a Takxke Gonee BbiCOKM MPOLEHTOM BbISBNEHNS ANCTONMHECKOM ACHYHKLMM MUOKapaa NeBoro xenyaotka (LADMX)
C Y4ETOM NnonpaBKy Ha BO3pacT.

3akntoueHme. Y xeHLyH ¢ PA ysennderme cpegrein YCC no gaHHbiM XM-3KT accoummpyeTcs ¢ akTUBHOCTbIO, TAKECTbIO PEBMATOMAHOIO BocnaneHus 1 Hanudvem JADX. Heobxoammo
npoBefieHme NPOCNeKTVBHBIX MCCIIEA0BaHMI ANs OnpeaeneHns ponu nosbilweHHon HCC kak thakTopa pricka pa3sutis CC3 1 LienecoobpasHoCTV pa3paboTki NPOhUNakTUHecknx MeponpuaTUR,
HanpasneHHbIx Ha CHukeHne YCC ¢ Lenbio NpeaoTBpaLLeHns cepAeYHO-COCYANCTbIX OCIOXHEHUN Npu PA.

KnioyeBble cnioBa: peBMaTOVHbIN apTPUT, YacToTa CepAlevHbIX COKpaLLieHNiA, (hakTop pu1cka pa3BUTUA CePAEYHO-COCYANCTbIX 3a00neBaHNIA.
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PeBMaTOUAHbIV apTpuT (PA) ABNSETCA XPOHNYECKNM ayTO-
NMMYHHbIM 3ab0oneBaHeM C JO0Ka3aHO BbICOKMM KapAMoBac-
KyNApHbIM prckoM. MeTa-aHanm3 17 NpoCcnekTMBHbIX Uccse-
[OBaHU CBUAETENBbCTBYET O MOBbILLEHNN YPOBHS CEPAEYHO-
COCYANCTOM NeTanbHOCTV npu PA Ha 60% Mno cpaBHEHMIO C 06-
Wewn nonynsaumeit [1], 4To 0OYCNOBNEHO YBENUYEHNEM PUCKa

Rheumatoid arthritis (RA) is a chronic autoimmune
disease with a confirmed high cardiovascular risk. The
meta-analysis of 17 prospective studies shows the in-
crease in cardiovascular mortality rate in RA by 60%
as compared with general population [1] due to
higher risk of myocardial infarction and stroke [2]. The
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High HR is a potential cardiovascular risk factor in rheumatoid arthritis
YBennyenne YCC — noTeHunanbHbIA KapanoBAaCKyISPHLIN hakTop PUCKa Npu PEBMATONLHOM apTpuTe

existing standard methods for the determination of car-
diovascular diseases (CVD) probability are based on
diagnosis and evaluation of their traditional risk fac-
tors (TRF). However, the majority of cardiovascular ac-
cidents develop in RA patients with a low or moder-
ate risk according to TRF [3], therefore, the search for
other predictors of cardiovascular events (CVE) de-
velopment is of current interest. Systemic inflamma-
tion in RA causes dyslipidemia, carbohydrate metab-
olism disorders, endothelium dysfunction, the start of
cardiovascular remodeling, and increase in pro-
thrombogenic potential [4], that, in its turn, can
negatively influence the function of the autonomic nerv-
ous system promoting hypersympathicotonia [5-7].
Accelerated resting heart rate (HR) can reflect an in-
creased activity of sympathetic and /or decreased ac-
tivity of parasympathetic nervous system [8]. Resting
HR over 80-85 beats per min is associated with a risk
of arterial hypertension (AH) and atherosclerosis de-
velopment and is an independent predictor of CVE in
subjects with and without CVD symptoms [9-14].
Aronow W. et al. have revealed relation between car-
diovascular mortality and HR recorded during 24 h
Holter ECG monitoring (24-h ECG) [15]. Accelerat-
ed HR according to 24-h ECG is associated with a high-
er concentration of proinflammatory markers in blood
serum of middle-aged and elderly subjects without clin-
ical signs of CVD [16]. Hypersympathicotonia and in-
flammation are likely to potentiate each other, by that
promoting the development of atherosclerosis and CVE.

The aim of our study was to investigate relationship
between HR and TRF for CVD, subclinical structur-
al and functional changes in the heart and vessels,
as well as the activity and severity of rheumatoid in-
flammation in women with RA.

Material and methods

The study was presented within the framework of
the program “Cardiovascular disorders and athero-
sclerosis in rheumatic diseases” conducting by the Re-
search institute of rheumatology. The study included
291 women with a definite diagnosis of RA established
according to criteria of the American College of
Rheumatologists (ACR, 1987) [17]. The examination
was carried out in compliance with Recommendations
by the Association of Rheumatologists of Russia [18].
The control group included 125 women without
rheumatic diseases, who did not conform to the ex-
clusion criteria (the employees of institute). Exlusion
criteria were age >60 years, ischemic heart disease
(IHD: angina pectoris, history of myocardial infarction),
clinical symptoms of chronic heart failure (CHF) func-
tional class II-1V, history of cerebral stroke, the patients
with diabetes mellitus, valvular heart disease, obesi-

pPa3BUTUA MHaPKTa MOKapaa U nHcyneta [2]. CyllecTsytoLme
CTaHOaPTHble MeToLbl ONpefeNieHns BePOATHOCTY Pa3BnTUA cep-
[le4YHO-CcocyamncTbix 3abonesaHui (CC3) OCHOBaHbI Ha Bbl-
ABIEHNN U OLIEHKE TPAAULIMOHHBIX (hakTopoB purcka (TOP) mx
pa3BuUTUS. OfHaKO OOMBLUMHCTBO CJy4aeB CEpAeYHO-COCyAn-
CTbIX KaTacTpo pa3BmnBaeTcs y 6oMbHbIX PA C HU3KUM UV yMe-
PEHHbIM PUCKOM cornacHo TMOP [3], noaToMy akTyaneH Nonck
APpYyrnx NpegyKTopoB BO3HMKHOBEHWSA CepAeYHO-COCYANCTBIX
ocnoxHeHun (CCO). Mpn PA cuctemHoe BocnaneHue npreo-
[T K pa3BUTUIO ANCIIUNUAEMUM, HAPYLLIEHWIO YINIEBOAHOIO 00-
MeHa, OUCHYHKLAWM SHOOTENMS, 3aryCcKy PeMOLENVPOBaHNA cep-
OE4YHO-COCYQNCTON CUCTEMbI, MOBbILLEHMIO MPOTPOMOOreHHO-
ro noteHLpana [4], 4to, B CBOIO o4epefb, MOXET HEeraTUBHO BU-
ATb Ha PabOTy aBTOHOMHOW HEPBHOW CUCTEMBI, CNOCODCTBYSA M-
nepcuMnNaTUKOTOHUK [5—7]. Bbicokas HCC B Nokoe MOXeT OT-
pa>kaTb NOBbILLEHHYIO aKTMBHOCTb CUMMATU4ECKOW 1 /U CHI-
>KEHHYIO akTUBHOCTb MapacMMMaTNHeCcKom HepPBHOM ccTeMbI [8].
4CC bonee 80—85 ya,/M1H B COCTOSHMM MOKOS CBS3aHa C pUC-
KOM Pa3BUTUSA apTepuanbHom rnepToHum (A, aTepocknieposa
1 ABNAETCS He3aBUCUMMbIM npeaukTopom CCO kak y nuu, 6e3
cumntomMoB CC3, Tak 1 C Hann4meMm TakoBbIx [9—14]. Aronow
W. 1 coaBT. 0OHapy>XMNK CBA3b MeXY CepAEYHO-COCYAUCTON
CcMepTHOCTbto 1 YCC, 3aperncTpmMpoBaHHOM MNP XONTEPOBCKOM
MOHUTOpMpoBaHUK DKT (XM-IKT) [15]. YeenudeHne YCC no
daHHbIM XM-3KT accoummpyeTcs ¢ NoBbILLeHNEM KOHLEHTPa-
LK NPOBOCMANUTENBHBIX MapKEPOB B CbIBOPOTKE KPOBW Y JNL,
CPEefHero 1 MOoXMoro Bo3pacta 6e3 KNMHNYeCkMX NpU3HaKos
CC3[16]. Bo3amMoxHO, rMnepcMnaTkoTOHMS 1 BOCManeHme no-
TEHUMPYIOT APYr Apyra, TeM CaMblM, YCKOPSAA pa3BuTMe aTe-
pockiepo3a n CCO.

Llenblo Hallero nccnefoBaHms ABUMOCh M3yYeHre XapakTepa
B3anmocBsa3n YCC ¢ TOP CC3, cybKNMHUYECKMM CTPYKTYPHO-
PYHKUMOHANbHbLIMW U3MEHEHNAMMW CepALa 1 COCYLOB, a Tak-
>Ke aKTVBHOCTBIO U TAXKECTBIO PEBMATOMAHOMO BOCTANEHNSA Y XKEH-
wmH ¢ PA.

MaTepVIaﬂbI n MeToabl

PaboTa BbINONHANACh B paMKkax nporpaMmbl HayyHo-mc-
CN1efoBaTenbCkoro MHCTUTYTa peBMaTonorim «Kapamosacky-
JIAPHbIE HAPYLLEHMA 1 aTepOCKS1epO3 NP peBMaTNYeCckmX 3a-
DoneBaHMAx». B nccnenosaHme BoydeHa 291 XeHLLmHa ¢ f0-
CTOBEpPHbIM AMarHo30om PA, yCTaHOBMEHHbIM COrNacHoO KpuTe-
pvsaiM AMeprKaHcKkoro konneaxka pesmartonoros (ACR, 1987)
[17]. ObcneagoBaHVie NpoBeeHo coracHo PekoMeHaauUvsam Ac-
coumaumm pesmatonoros Poccnu [18]. KoHTposbHY0 rpynny
coctaBunun 125 XeHLLMH Oe3 peBMaTU4eCKMX 3a00neBaHNIA, He
nonagatoLLme nod KpUTepnn UCKodeHns (coTpyaHukmu HAMP
PAMH). B nccnenoBaHue He BKIIOYanm1ch v crapue 60 ner,
C nwemMmyeckon bonesHblo cepaua (MBC: cteHokapaums, ne-
PEHeCEHHbIV MHMAPKT MUOKAPAaA), KIVHUYeCKUMU NposiBie-
HUAMU XPOHNYECKOW CepaeqHon HepoctatodHoCTK (XCH) 11—
IV OK, nepeHecLIre MO3roBOM MHCYILT, MaLMeHTbI C CaxapHbIM
nrabeToM, KnanaHHbIMK NOPOKaMU cepaLa, OXMpeHeM 3—
4 cTeneHu, si3BeHHOW OonesHbio Xenyaka W ABeHaauatu-
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ty class lll-1V, gastric and duodenal ulcers, oncologi-
cal diseases, clinically significant thyroid diseases. To
take part in the study, all participants have signed vol-
untary informed consent. The study protocol was ap-
proved by the local Ethics committee.

Prior to the primary investigation of RA patients
and control subjects at the first phase there was a week
of “washout period” in case the participants had re-
ceived B-adrenoblockers, angiotensin-converting
enzyme inhibitors, calcium channel blocker, statins and
sedatives. A cross-sectional study included the
anamnestic data survey; anthropometric measure-
ments including height, weight and body mass index
(BMI); “office” blood pressure (BP) measurement by
standard method, biochemical blood analysis including
lipid profile with the index of atherogenicity calcula-
tion, and fasting venous blood glucose. To determine
the total risk of development of CVE, the SCORE scale
was used [19]. 24-h ECG was conducted with the use
of a 3-channel monitor (Astrocard® - Holtersystem,
ZAO "Meditech”, Russia). To reveal subclinical forms
of atherosclerosis, duplex scanning of common
carotid arteries was undertaken using the system “Vo-
luson 730 Expert” (Austria) to measure the intima-
media thickness (IMT) on two sides in three areas of
carotid arteries (right and left common, internal
and the carotid arteries bulb) and to calculate a mean
value of IMT on the left and on the right. The meas-
urements were made along the posterior wall of the
artery at a site with no discrete plaques. IMT<0.9 mm
was considered as standard. IMT >1.2mMMm [20] was
considered as ASP. IMT>0.9 mm and/or presence of
ASP were considered as atherosclerosis of carotid ar-
teries. RA patients also underwent the standard
transthoracic echocardiography in M-, B- and Doppler
modes with calculation of the left ventricular my-
ocardial mass index (LVMMI) [21] and assessment
of LV diastolic function [22].

The statistical analysis of results was made with
software complex Epilnfo 5.0 recommended for
use in medico-biological applications. To describe the
distribution of analyzed indices, the incidence rate of
discrete variables or parameters for continuous were
calculated using the M=m standard presentation,
where M is an arithmetic mean, and m is a statisti-
cal error [23]. The significant difference between
groups by quantitative signs was assessed using Stu-
dent’s t-test. To check the correct use of parametric
statistics methods, the types of distributions of vari-
ables were analyzed. In case of their noncompactness,
the analogous nonparametric methods were used.
When the incidence rate of indices between groups
was compared, x?2 criterion was used. To reveal the
degree of correlation between indices, the Spearman'’s

NepCTHOWN KULLIKWM, OHKONMOrMYeCckKMMU 3a00MeBaHNAMMN, KIn-
HUYECKM 3HAYMMbIMU 3a00NeBaHMAMM LMTOBUOHOWM Xenesbl.
Bce y4acTHMKM nognmncany 4obpoBonbHOe MHHDOPMMPOBAHHOE
cornacme Ha y4actu B uccefoBaHum. INpoToKon MCCiefoBaHms
0[00peH NoKanbHbIM TUYECKNM KOMUTETOM.

MepBMYHOMY 0bCnenoBaHMio GoMbHbLIX PA 1 L KOHT-
POMbHOW rPynbl HA NEPBOM 3Tane NpeaLleCcTBOBas HefemMb-
HbIVI NEPUOA «BbIMbIBaHWS NpPenapaToB» B Cryyae, ecsiv 00-
cnepyemble nonyyanu 3-agpeHobnokaTopbl, MHIMOUTOPbI aH-
rMoTEH3MHNpPeBpaLLlatoLLero epMeHTa, OnokaTopbl MefeH-
HbIX KallbLMEBbIX KaHanoB, CTaTUHbI W NpenapaTbl C cefaTms-
HbIM 3 pekToMm. [TpoBefeHO OLHOMOMEHTHOE NCCNefoBaHNe,
BKJTIOYatoLLee OLEHKY aHaMHEeCTUYeCKMX OaHHbIX; aHTpOoMno-
MeTpU4ecKoe UcciefoBaHme C M3MepeHneM pocTa, Beca M Bbl-
YMCreHneM MHOekca Maccol Tena (MMT); namepeHne «oduc-
Horo» Al No CTaHOAPTHOW MeToAuvKe, DUOXUMUYECKoe 1C-
CnefoBaHvie KPOBW [IMAVAHbBIN CNEKTP C BbIMUCIEHNEM MHOEKC
aTeporeHHocTV (MIA), rmioko3a BeHO3HOM KpoBU HaTollak]. s
onpeneneHns CyMMapHoro pmcka passutna CCO 1cnonb3oBaHa
wkana SCORE [19]. XM-3KT npoBoamnnoch C UCMOMb30BaHN-
eM 3-X KaHanbHoro moHuTopa (Astrocard®—Holtersystem,
3A0 «MeguTek», Poccus). Ana BbIABNEHNS CYyOKNMHUYECKMX
opM aTepockriepo3a NPOBOAMIOCh AyMNeKCHOe CKaHVPOBaHME
obLMX COHHbIX apTepui Ha annapate «Voluson 730 Expert»
(ABCTpUS) C M3MepeHMeM TOMLLMHbLI KOMMNeKca MHTMA-Me-
ana (TIM) ¢ ABYX CTOPOH B TPeX yHacTKax COHHbIX apTepui
(npaBovi 1 neBow 06LLEN, BHYTPEHHEN 1 NYKOBULIE COHHbIX ap-
Tepuit) C BbluMCneHnem cpeaHen TIM cnesa 1 cnpaga. W3-
MepeHU1s NPOBOAMAN MO 3aHEW CTEHKe apTepu BHE 30HbI J10-
Kanusaumm atepockiepotideckon onswikn (ACE). Hopmarnb-
Howm cymtanm TMUM<0,9 mm. 3a ACE npyHMManu ysenmyeHmne
TUM 21,2mMm [20]. 3a Hanuyme aTepockiepo3a COHHbIX ap-
Tepun NpuHMManu yeenmderne TMUIM>0,9 MM n/vnn npu-
cytcrue ACK. MaumeHTkam ¢ PA Takke BbINOMHANM CTaHOAPTHYIO
TpaHCcTopakasbHYyio axokapamorpaduio (3XO0-Kr) 8 M-, B- u
Honnnep-pexrmax c onpeneneHmeM MHOeKca MacCbl MMOKapaa
NEeBOrO XXenyno4ka [2 1] 1 nsydeHnem gmacronmn4eckon QyHk-
umn JOK [22].

CTaTCTNYECKMM aHany3 Pe3ynsraToB NPOBOAMIM C MOMOLLBIO
nporpaMMHoro komnnekca Epilnfo 5.0, pekomeHgoBaHHOro ans
MNCMONb30BaHWSA B MELMKO-OMONOrudeckix npunoxeHusx. Ins
OMMcaHWa pacnpeaeneHmns aHanm3rpyemMblx Nokasarenen pac-
CHUTBIBANM YaCTOTbI BCTPEHIEMOCTU /151 AVICKPETHBIX MepeMeHHbIX
WM NapaMeTpbl 419 HEMPEPbIBHbIX, NCMOMb3ys CTaHOAPTHOE
npeacrasnexvie M+m, rae M — cpepHee apudmeTnyeckoe, m
— CTaTUCTNYeCKas MOrpeLlHoCTb ero onpegenerHusa [23]. [o-
CTOBEPHOCTb Pa3NMyMA MeXAy rpynnamy No KOAM4ecTBeH-
HbIM NMPM3HaKaM OLEeHMBaNach Npm nomMoLLm t-kputepms Crbto-
JeHTa. [1ns noBepKu KOPPEKTHOCTU CMOMNb30BaHKS METOAOB Ma-
PaMETPUHECKOW CTaTUCTMKI aHaNM3MpoBanu (opMbl pacnpe-
JeneHus nepemMeHHbIX. B ciydae X HeKOMMNaKTHOCTY UCNONb-
30Bafv @aHaNorMYHble METOAbl HeMapaMeTPUHECKOM CTaTUCTU-
k1. MNpn CpaBHEHWWM YacTOTbl BCTPEYaeMOoCT MokasaTenen
MeXXy rpynnamMu UCNonb30Banu KpUtepuii x2. ns BbisBeHWs
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Table 1. Clinical and laboratory characteristics of women with RA (n=291)
Tabnuua 1. KnnHuko-nabopatopHas XxapakTepuUcTmka XeHwmH ¢ PA (n=291)

Indicator / Mokasatenb

Value / 3HaueHue

Age, years / Bospacr, rogpl 45.8+0.6
Disease duration, months / [lnutenbHocTb bonesnu, mec 119.2+6.4
RA<12months/RA 1-10 years/RA>10 years, % / PA<12mec/PA 1-10 net/PA>10 ner, % 10/51/39
Activity level (score) DAS 28, points / CreneHs akTvBHocT DAS 28, Gannb 5.5%0.1
Radiological stage: I/II; 1ll/1V, % / Pentreronorneckas crapws:, |/11; 11l/1V, % 40.8;59.1
HAQ index, points / MHaekc HAQ, Gannsi 1.54£0.04
Pain by VAPS, mm / BALLI 6o, MM 51.9£1.1
Extra-articular manifestations of RA, % / BHecycTaBHble nposneris PA, % 29

RF: seropositive/seronegative, % / PO: cepono3nTBHbIi/cepoHeraTuaHbIN, % 76/24
Cyclic citrullinated peptide antibodies: seropositive /seronegative, % /

aHTITENa K LMKIMYECKOMY LUTPYAMHOBOMY NenTVAY: CEPONO3UTVBHBIN/CepOHEraT/BHbIA, % 78/22
Severity index, points / ViHpekc Tsxect, 6annbl 5.45+0.17
Intake of GC, % / MpumeHenne K, % 51

Age of GC therapy commencement, years / Bo3pact Hayana K, ner 43.2+0.9
Cumulative dose of GC, g / KymynsTvsHas fo3a IK, r 12.7£1.0
GC dose at the moment of examination, g / fio3a K Ha MoMeHT 0bcneoBaHms, 8.2+0.3
BAID,% / BI1BM, % 76
Methotrexate//leflunomide/hydroxychloroquine/sulfasalazin, % /

Merotpekcat/nednyHOMIA,/ TMAPOKCUXNOPOXUH/Cynbdacanasi, % 59/21/7]1
Other BAID,% / Jpyrvie bI1BI, % 6
NSAID, % / HIBIT, % 94.2
Leukocytes, 109/I / Newkouwtsl, 109/n 8.4+0.2
Platelets, 109/I / Tpombouwsl, 109/n 344.6%6.7
CRP, mg/I / CPb, mr/n 28.6%1.7
ESR, mm/h / CO3, mm/4 35.5%1.3

Data are presented as M+m, unless otherwise specified
[laHHble NpencTaBeHbl kak MEm, ecn He yKkasaHo UHade

rank correlation coefficient (r) was calculated. When
needed to analyze a real significance of a risk factor
with regard to some clinical symptoms the expecta-
tion of which essentially depended on the age (or the
presence of other factors), we calculated and analyzed
partial correlation coefficients adjusted for age (or the
presence of other factor) [24]. The differences between
values were significant at p<0.05.

Results

The clinical characteristics of RA patients are
demonstrated in Table 1.

The RA patients were older, AH, menopause
were recorded more often; the level of triglycerides
(TG), index of atherogenicity, systolic BP (SBP), diastolic
BP (DBP), BMI, and SCORE index were higher, but the
level of high density lipoprotein cholesterol (HDLC)
was lower than this in patients of the control group
(Table 2). After adjustment for age, in RA women as
compared with women in control group, differences
inthe levels of TG, HDLC, IA, the incidence rate of AH
and menopause remained significant. Also after ad-
justment for age, the levels of total cholesterol (TCh)
and low density lipoprotein cholesterol (LDLC) in

CTeneHn B3aVMOCBA3M MeXAy MOoKasaTensiMmM pacCHUTbIBaNM
Ko3thuLmeHT Koppensaumm CnvpMena (r). B Tom ciydae, korda
HY>KHO ObINO NMPOaHaNM3MPOBAaTh PeasbHYI0 3HAYNMOCTb hak-
TOpa prcka MO OTHOLLEHMIO K HEKOTOPOMY KIMHUYECKOMY MPOo-
SBIIEHMIO, BEPOSTHOCTb KOTOPOTO CyLLECTBEHHO 3aBLCENa OT BO3-
pacTta (MM Hann4Msa OpPyrx GakTopoB), PacCHUTLIBANM M aHa-
JIN3MPOBANM KO3PPULIMEHTbI HaCTHOW KOPPENALMM NOL, KOHT-
pornem Bo3pacTa (Mnu Hanuuusa apyroro daktopa) [24]. do-
CTOBEPHbIMY CHUTANM pasnnymsa nokasateneun npu p<0,05.

Pe3ynbTaThl

KnnHuyeckan xapakrepucrmka naumeHTok ¢ PA npencras-
neHa B Tabn. 1.

MaumeHTKM ¢ PA ObInK CTaplue Nno BO3pacTy, y H1X Yalle pe-
rmcTprpoBanack Al, MeHonay3a, Obin BbiLLe YPOBEHb TPUMIN-
uepunaos (1), VA, cncronuueckoe ALL (CALL), ovactonuyeckoe
AL (OAL), nHoekc macchl Tena (MMT), nHpekc SCORE, a KoH-
LeHTpaLMs XxonecTepyHa IMNONPOTEMHOB BbICOKOW MAOTHOCTY
(XCIMBM) HmKe, Y4eM B Y BOMbHBIX KOHTPOMBHOM MPyNMbI (Tabn.
2). Mpwv nonpaBke Ha BO3PACT Yy >XeHLLUMH ¢ PA No cpaBHeHMo
C XKEHLLMHAMM KOHTPOMBbHOW rPy bl COXPaHWIMCh 4OCTOBEP-
Hble pa3nu4ms no yposrio TI, XC JTMBI, VA, YactoTe BCTpe-
YaemocCTu Al, MeHoMnay3bl. Tak>ke Npy NonpaBKke Ha BO3PaCT KOH-
LeHTpauma obuiero xonecreprHa (OXC) 1 xonectepuHa nu-
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Table 2. Comparison of TRF for CVD with the value of IMT of carotid arteries in women with RA and ones of the control group
Tabnuua 2. CpaBHeHue TOP CC3 u BennuuHbl TM COHHbIX apTepuit y XeHLWMH ¢ PA 1 KOHTPONLHOWM rpynmbl

RA /PA Control / KoHTponb

(n=291) (n=125) r1 p! r2 p?
Age, years / Bo3pact, roap! 45.8+0.6 41.8£0.9 -0.177 <0.001 - =
TCh, mmol/I / OXC, Mvonb /1 5.65%0.08 5.83+0.12 ns / Ha ns / Ha 0.14 0.01
TCh>5 mmol/I, % / OXC>5 mMmons/n, % 68.9 73.0 ns / Ha ns / Ha 0.12 0.017
LDLC, mmol/I / XCJIHI, Mmonb/n 3.79£0.08 3.91£0.11 ns / HA ns / HA 0.12 0.03
LDLC>3 mmol/I, % / XCJHM>3 mmonb/n, % 74.3 77.2 ns / HA ns / HA 0.11 0.034
TG, mmol/I / TI, Mmonb/n 1.150.05 0.81£0.06 -0.28 <0.001 -0.19 <0.001
TG>1.7 mmol/l, % / TT>1,7 Mmonb/n, % 17.5 8.0 -0.12 0.013 -0.11 0.034
HDLC, mmol/I / XCJINBTT, Mvonb /11 1.36%0.03 1.56%0.03 0.25 <0.001 0.24 <0.001
HDLC<1.2 mmol/I / XC NIBM<1,2 Mmonb/11 38.7 12.8 -0.26 <0.001 -0.27 <0.001
1A/ WA 4.50+0.09 3.90£0.10 -0.19 <0.001 -0.16 <0.001
IA>3 / VA>3 86.5 76 -0.13 0.01 ns /Ha ns / Ha
Glucose, mmol/I / MMioko3a, MMONb /11 4.8+0.04 4.8£0.05 ns / Ha ns / Ha ns /Ha ns / Ha
Glucose>6.0 mmol/I / Mioko3a>6,0 MMonb/n 3.3 3.0 ns /Ha ns / Ha ns /Ha ns /Ha
SBP. mmHg / CALl, Mmpr.cT. 128.3£1.3 119.1£1.5 -0.15 0.011 ns / HA ns / HA
DBP. mmHg / AL, MM pr.cT. 78.2£0.8 73.9£0.9 -0.13 0.018 ns / HA ns /
AH, % / AT, % 52 18 -0.32 <0.001 -0.27 <0.001
BMI, kg/m2 / UMT, kr /M2 25.01£0.32 23.90£0.40 ns / HA ns / HA ns / HA ns / H
BMI>25kg/m2, % / UMT>25kr/m2, % 41 29 -0.12 0.02 ns /Ha ns / Ha
Smoking, % / Kypetue, % 17 16 ns / HA ns / HA ns / HA ns / HA
Menopause, % / Mexonay3a, % 47 20 -0.26 <0.001 -0.2 <0.001
CVD in family history,% /
OTAroLLeHHas HacnencteeHHocTb no CC3,% 36 36 ns / HA ns / HA ns / HA ns / HA
Hypodynamia, % / [MnoguHamms, % 45 35 -0.14 0.019 ns / HA ns /
SCORE, % / SCORE, % 0.68+0.05 0.39£0.05 -0.18 0.001 ns / Ha ns / HA
Atherosclerosis of carotid arteries, % /
ATepocknepo3 COHHbIX apTepnit, % 40.5 28.8 -0.16 0.012 ns / HA ns / HA
IMT average on the left, mm /
TUM cpenHas cnesa, MM 0.74+0.02 0.7240.01 -0.13 0.025 ns / HA ns / HA
IMT average on the right, mm /
TM cpenHas cnpasa, MM 0.7340.02 0.7340.02 ns / HA ns / HA ns / HA ns / HA
Data are presented as M£m, unless otherwise specified; r' — correlation coefficient of risk factor with the presence of RA; p! = significant difference of mean values (for discrete frequencies) be-
tween patients with RA and control group; r2 — partial correlation coefficient of risk factor with the presence of RA adjusted for age; p2 — significant difference of partial correlation coefficient of
risk factor with the presence of RA from 0; ns — no significant difference
[laHHble MpencTaBneHbl kak MEm, ecni He ykasaHo UHave; ! — Ko3(huLyeHT Koppensiuyy daktopa pucka ¢ Hanmumem PA; p! — LOCTOBEPHOCTb Pa3nvHig CPERHIAX (Ans AUCKPETHBIX YacToT)
Me3Xay naLyeHTKamm ¢ PA 1 KOHTPONbHO rpynnow; 12 — YacTHbIM KO3hMULMEHT KOppensLmy hakTopa prcka ¢ Hanu4rem PA € NONpaBKoi Ha BO3PACT; p2 — [OCTOBEPHOCTb OTAMYMSA YACTHONO
K03(hhuLVeHTa KoppenaLmm haktopa pucka ¢ Hannuvem PA ot 0; Ha — pasnuyna HELOCTOBEPHbI

women with RA became significantly lower than in
control group. After adjustment for age, the incidence
of atherosclerosis of carotid arteries, the values of mean
IMT on the left and on the right in women with RA
and of control group did not differ significantly.
Thus, RA patients unlike women of control group had
a higher incidence of AH, menopause, dyslipidemia
without significant differences in frequency of sub-
clinical atherosclerotic lesions of carotid arteries.
Women with RA had higher minimum and mean
values of HR, however, maximum values of HR
were lower in comparison with those in control group
(Table 3). Owing to differences in some TRF for CVD
in women with RA and control group, HR values were
compared after adjustment for these factors. After

NONPOTENHOB HM3KoWM NNOTHOCTK (XC JTTMHI) y XeHLLMH ¢ PA
CTana 3Ha4MMOo HMXKe, YeM B KOHTpOSIe. YacToTa BCTpeyaemMo-
CTV aTepockfiepo3a COHHbIX apTepuit, BENUYMHbBI CPeaHen
TM cneBa v cnpasa y XeHLWMH ¢ PA 1 KOHTPOILHOW TPy nmMbl
MNPV NOMpaBke Ha BO3PACT 3HAYMMO He Pa3nYanmch. Takm 0b-
Pa3oM, NaumeHTKM ¢ PA oTAMYanmcb OT KOHTPONBHOW rpynnebl
Donee BbICOKOW YacTOTOM BCTpedaemocTy Al, MeHonay3bl,
OVCINAVAEMAM NPU OTCYTCTBUM JOCTOBEPHbIX PAa3NYMIA MO Ya-
CTOTe BbISABNIEHNS CYOKMMHMYECKOTO aTepoCKiIepOTUHECKOrO
MopaxKeHWs COHHbIX apTepui.

Y XeHLWMH ¢ PA 3Ha4eHNs MUHUManbHou 1 cpegHen YCC
Obinu BbIWe, a 3HayYeHUs MakcuMansHon YCC Huxe no
CPaBHEHMIO C TaKOBbIMW B KOHTPOSbHOM rpynne (Tabn. 3). B
CBA3U C paznuyuamMm no psay TOP CC3 mexay XeHLWwmHaMm C
PA 1 KOHTPONbHOW rpPyMMbl NPOBEAEHO CPAaBHEHME NOoKa3aTe-
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Table 3. Comparison of HR by 24-h ECG in women with RA and control group
Tabnuua 3. CpaBHeHue YCC no gaHHbIM XM-3KT y xeHLWUH ¢ PA 1 KOHTPONLHOM rpynmbl

Indicators / Mokasatenu RA /PA Control / KoHTponb

(n=291) (n=125) 1 p! r2 p?
Minimum HR, beats per min / MuxumManskas HCC, ya,/MuH 52304 47.5%0.4 -0.34 <0.001 -0.3 <0.001
Mean HR, beats per min / CpenHss YCC, ya/MuH 78.5%0.5 75.5£0.5 -0.17 <0.001 -0.2 <0.001
Maximum HR, beats per min / MakcumanbHas HCC, ya,/MuH 136.4%£1.0 142.9£1.3 0.19 <0.001 ns / Ha ns /Ha

presence of RA from 0; ns — no significant difference

ko3(puumenTa koppenaumn YCC ¢ Hannmem PA ot 0; HA — pa3nuyng HeoCTOBEPHI

Data are presented as M£m; ' — correlation coefficient of HR with the presence of RA; p! — significant difference of mean values between patients with RA and control group; r2 — partial
correlation coefficient of HR with the presence of RA adjusted for age, AH, menopause, the level of TCh, TG, HDLC; p2 - significant difference of partial correlation coefficients of HR with the

[laHHble npenctaBnenbl kak MEm; r! — kosdduument koppensumn HCC ¢ Hanudmem PA; p! — LOCTOBEPHOCTb pasninims CpeaHX MeXay NaLyeHTkaMu ¢ PA 1 KOHTpONbHOV rpynnow;
r2 — YacTHbIM ko3dduLeHT koppenauv HCC ¢ Hanmyvem PA ¢ nonpaBkov Ha Bo3pacT, Hanuuue Al MeHonay3bl, yposeHs OXC, TT, XCJ1BIT; p2 — AOCTOBEPHOCTb OTAMYMS YaCTHOTO

adjustment for age, AH, menopause, levels of TCh,
triglycerides, and HDLC in RA patients as com-
pared with women of control group, differences in
the level of minimum and mean HR remained sig-
nificant. Thus, the women with RA show higher val-
ues of minimum and mean HR by 24-h ECG after ad-
justment for main TRF for CVD.

Correlation analysis data for all examined RA pa-
tients (n=291) showed that the increased rate of mean
HR negatively correlates with age, the level of TCh,
LDLC, systolic BP, diastolic BP, IMT, SCORE index and
the presence of AH and menopause (Table 4). A di-
rect correlation of HR with clinical symptoms of RA was
revealed: the presence of extra-articular manifestations
of RA, severity of pain by Visual Analog Pain Scale
(VAPS), HAQ (Health Assessment Questionnaire)
index, severity index, laboratory markers of inflam-
mation: the level of leukocytes, platelets, C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR),
and administered therapy: presence of basic anti-in-
flammatory drugs (BAID) (p<0.05). After adjustment
for age, no correlation of mean HR with all TRF for CVD
and SCORE was revealed except for correlation of HR
with the level of SBP and DBP. After adjustment for age,
the relation between the mean value of HR and the lev-
el of inflammatory markers, HAQ index and severity
index has intensified. The association of mean HR with
extra-articular manifestations of RA, pain by VAPS and
the use of BAID remained. (Table 4). The correlations
of mean HR with SBP and DBP lost their significance
after adjustment for the level of C-reactive protein (r-
0.09; p>0.2). The detailed analysis of the administered
BAID therapy has revealed that mean HR was signif-
icantly higher in patients receiving leflunomide (n=47)
as compared with patients taking other BAID (n=175)
or not taking BAID (n=69): 81+0.4, 77£0.4 and
76=0.5, respectively (p=0.037). Higher mean HR was
not associated with the presence of atherosclerotic le-
sions and the value of IMT of carotid arteries, di-
mensions of cardiac chambers and left ventricle mass
index in women with RA. Thus, after adjustment for

nen YCC ¢ y4eToM NonpasKky Ha 31 hakTopsl. [py nonpas-
Ke Ha Bo3pacT, Al, Hann4me MmeHonay3sbl, KoHueHTpaumio OXC,
TI, XCJINBM y 60nbHbIX PA N0 CpaBHEHMUIO C KEHLLIMHAM KOHT-
POMBbHOW FPYNMbl COXPAaHUAVCh 3HAYMMbIE Pa3MYMs NO yPOB-
HIO MUHUManbHoW 1 cpepHen YCC. Taknm 00pa3oM, XKeHLLU-
Hbl ¢ PA otnnyatoTcs Gonee BbICOKMMU 3HAYEHNSMU MUHU-
ManbHoW 1 cpegHen YCC no gaHHbIM XM-3KT ¢ nonpaskomn
Ha Bce oCcHOBHble TOP CC3.

[aHHble KOPPENALMOHHOIO aHanm3a B LiefloM no BceM 06-
cnenoBaHHbIM BonbHbIM PA (n=291) nokasanu, 4To CTeneHb
noBbilleHus cpenHen YCC vmeeT obpaTHYIO CBA3b C BO3pac-
ToM, ypoBHeM OXC, XC JIIHM, CAL, JAL, UMT, nnpoekcom
SCORE 1 Hanuuuem AT, MeHonaysbl (1abn. 4). BbisBneHa
npamMas koppensauma HCC ¢ KNMHUYeCKMK NPosBReHnsMin PA:
HaNM4YMEM CUCTEMHbIX MPOSIBNEHUI, BbIPaXKEHHOCTbIO 00K Mo
BM3yanbHOM aHanoroson wWwkane (BALL), nHoekcom HAQ
(Health Assessment Questionnaire), MHAEKCOM TsXKeCTH, Nna-
DopaTopHbIMK NMOKa3aTeNI MM BOCMaNeHus: ypOBHEM JIENKO-
LmTOB, TpOMOOLMTOB, C-peakTnBHoro benka (CPB), ckopoctu
ocefaHus aputpoumtos (COJ), NPOBOAMMON Tepanmen: Ha-
nu4mem Ba3nCHbIX NPOTUBOBOCMNANMUTENbHBIX MpenapaTos
(BrBr) (p<0,05). Mpw nonpaeke Ha BO3PACT Koppenaumm
cpenHen YCC co Bcemu TOP CC3 1 SCORE He 0bHapy»XeHo, 3a
neknoderviemM s3ammocsasn HCC v yposHa CAL v OAL. Mpwn
nonpasKe Ha BO3pacT ycununach ceasb cpefnHen HCC c ypos-
HeM BOCNanuTelbHbIX Mapkepos, nHaekcom HAQ, nHaekCcom
TaxxecTy. CoxpaHunacbh accoumaums cpenHent HCC ¢ cuctem-
HbIMU NposiBneHnsaMu, BALLI 6onn 1 ncnonb3osaHnem BB
(tabn. 4). Koppensaumm cpeaHern YCC ¢ CAI v JAL Tepsnn CBoo
3HAYMMOCTb NpU KoppekLmu no yposHio CPB (r-0,09; p>0,2).
Mpwv AeTanbHOM aHanv3e NpoBoaMMon Tepanuu bINBIM obHa-
py>KeHo, 4To cpefHsas YCC Obina 4OCTOBEPHO BbiLLe y OOMbHbIX,
nonyyatowmx nednyHomng (n=47), 4em TakoBas y OOMbHbIX,
nony4atoumx gpyrie BrBM (n=175) nnm He nonyvatoLmx
BMBM (n=69): 81+0,4, 77£0,41n 76+0,5, COOTBETCTBEHHO
(p=0,037). YBenu4eHune cpenHern YCC He accoLMmMpoBanoch
C Ha4MEM aTepOCKIEPOTUHECKOTO NMOPAXKEHWS 1 BENNHNHOM
TVIM COHHbIX apTepuii, pa3mMepamu NonocTen cepala v nHaekca
MacCChl MMOKapAa NeBOro XenyaoyKka y XeHwmH ¢ PA. Takum
obpa3om, nocrne Nonpasku Ha Bo3pacT nosbitleHne YCC npu
PA npamMo accoummpyetcs TOnbKO C yBeNMYeHUEM WHAEKCa
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Table 4. Correlation of mean HR with TRF for CVDs, clinical symptoms of RA, conducted therapy and inflammatory markers

in women with RA

Tabnuua 4. Bzaumocssizb cpegHen YCC ¢ TOP CC3, KNMHUYeCKUMU NposiBieHUsiMK PA, NpoBogMMoN Tepanuen

1 MapKepamu BOCManeHus y XXeHLLMH ¢ PA

Indicators / Moka3atenu

Mean HR, beats per min (1) /

Mean HR, beats per min (12) /

Cpepnnsis YCC, yp/muH (1) Cpepnsist YCC, yn,/mMuH (12)

Age, years / Bo3pact, net -0.24** ns / HA
TCh, mmol/I / OXC, Mmonb/n -0.15%* ns /Ha
LDLC, mmol/I / XCJIHI, Mmonb/n -0.17** ns / Ha
SBP. mm Hg / CALL, mm pr.cT. -0.23** -0.15%
DBP. mm Hg / AL, MM pr.cT. -0.22*%* -0.15%
AH, yes/no / Hanm4e AT, ia/Her -0.18** ns /Ha
Menopause, yes/no / Hannyue mMeHonay3bl, fa,/HeT -0.17* ns / HA
BMI, kg/m2 / UMT, kr /M2 -0.19** ns /Ha
SCORE, % / SCORE, % -0.22%* ns /Ha
Extra-articular manifestations of RA / CicremHble nposiBneHys 0.15* 0.15*
Pain by VAPS, mm / BALL 6onu, MM 0.19** 0.19**
HAQ index, points / UHmekc HAQ, bannsi 0.20** 0.30**
Severity index, points / ViHpexc Tsxect, 6annbl 0.28** 0.35%*
Basic anti-inflammatory drugs, yes/no / Hanuuue bI1BI, fa/Het 0.16* 0.16*
Leukocytes, 109/1 / Nevikouwbl, 109/ 0.19** 0.23**
Platelets, 109/I / ToombouwTsl, 109/ 0.15* 0.20%*
CRP, mg/I / CPb, mr/n 0.18** 0.22**
ESR, mm/h / CO3, Mm/4 0.13* 0.16*

r! — correlation coefficients of mean HR with risk factors; r2 — coefficients of partial correlations of HR with risk factors adjusted for age; *p - significant difference of correlation coefficients
from zero (<0.05); **p — significant difference of partial coefficients from zero (p<0.005); ns — no significant difference

r! — ko3dduLmeHTs! KoppensLnm cpenHert HCC ¢ dakTopamy pucka; r2 — Ko3dduLyeHTbl YacTHbIx koppenaumit YCC ¢ akTopamm pricka C MONpaBKom Ha BO3PaCT; *p! — AOCTOBEPHOCTb
pa3N4ui Ko hrLMEHTOB KoppensLm oT Hyns (<0,05); **p — KOCTOBEPHOCTb Pa3NvUMI HaCTHbIX KO3MULIMEHTOB KoppensiLiuy oT Hyns (p<0,005); HA — pa3niins HefOCTOBEPHbI

age, accelerated HR in RA is directly associated only
with an increased joint functional disability index, HAQ,
RA severity index, the level of inflammatory markers
and leflunomide intake.

In accordance with mean values of HR RA patients
were split into quintiles. Mean values and the incidence
of clinical, instrumental and laboratory indices of
women from quintile 1 and 5 were compared (Table 5).
After adjustment for age, it was established that the pa-
tients with mean HR>86 beats per min (corresponds
to the lower border of quintile 5) versus RA patients with
HRK71 beats per min (corresponds to the upper
border of quintile 1) had lower levels of TCh and LDLC
in blood serum, higher concentration of inflammato-
ry markers (leukocytes, CRP, ESR), platelets, pain by
VAPS, RA activity index (DAS 28), HAQ), severity index,
the age of commencement of glucocorticoid (GC) ther-
apy. Correlations of mean HR with the level of TCh and
LDLC lost their significance after adjustment for the lev-
el of CRP (r=0.1; p>0.1). Besides, in this group the oc-
currence of patients with RA duration over 12 months,
radiological stage Ill/IV, extra-articular manifesta-
tions of RA was higher. In women with RA with
HR>86 beats per min, left ventricular diastolic dys-
function (LVDD) was recorded more often as well, al-
though no significant differences in the frequency of

DyHKLMOHaNbHOW HeAOCTaTOYHOCTM CycTaBoB HAQ, MHaekca
TAXeCTU PA, ypOBHSA BOCMANUTENbHbIX MAapKepPOB U MPUEMOM
negnyHoMmmnaa.

CornacHo BenunyMHam cpefHen YCC naumeHTkn c PA
Obinn pa3dbutel Ha KBUHTUNU. CpaBHMBaNU CpefHue Be-
JIMYMHBI U YACTOTY BCTPEYAEMOCTU KITUHUKO-UHCTPYMEH-
TanbHbIX 1 1AOOPATOPHbIX MOKa3aTenen XeHWmH 13 1 1 5 KBUH-
Tnen (1abn. 5). Mpu nonpaske Ha BO3PACT YCTaHOBIIEHO, YTO
nauneHTKX Co 3HayYeHnamn cpefHen YCC>86 ya/MUH (co-
OTBETCTBYET HWXHEW rpaHuue 5 KBUHTWUASA) OTAMYanmnch oT
OonbHbix PA ¢ YCCL71 ya/MuH (COOTBETCTBYET BEpXHeWn
rpaHnLe 1 KBUHTUNS) Bonee HM3KM copepkaHiem OXC n XC
JIMHTM B cbiBOpOTKE KPOBU, Donee BbICOKOM KOHLIEHTpaL e
BOCManuTesibHbIX MapkepoB (nenkountsl, CPB, CO3), TpoM-
boumnTos, 6onm no BALL, nHaekcy akTuBHOCTM PA (DAS 28),
HAQ, nHaekca TaXecCT, BO3pacToOM Hadvasa Tepanum rmioko-
kKopTukonpamu (IK). Koppensaumn cpegHen YCC ¢ ypoBHeM
OXC wn XC JIMHTT Tepsnu CBOIO 3Ha4YMMOCTb NPU KOppeKLumn
no yposHio CPB (r=0,1; p>0,1). Kpome Toro, B JaHHON rpyn-
ne OblNa Bbille YacToTa BCTPEYAEMOCTU MaLMEHTOK C AJIU-
TenbHOCTbIO PA>12 mec, |1l /IV peHTreHONorn4eckomn Cragm-
eu, CUCTeMHbIMY MposaBeHuaMm PA. Y xkeHLmH ¢ PA co 3Have-
HusMmm HCC286 yao/MWH Takke Yalle perncrpupoBanach
auactonuyeckas auchyHkums nesoro xenygodka (OOD
JIXK), XOT# 3Ha4YMMbIX PA3NNYMA MO YacTOTe BbIABIEHUS -
nepTpocum NeBOro Xenyaoyka, pa3Mepam nonocTen cepp-
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Table 5. Comparison of clinical and laboratory parameters in RA women with mean HR<71 beats per min (quintile 1) and

mean HR=86 beats per min (quintile 5)

Tabnuua 5. CpaBHeHMe KIIMHUKO-NTabopaTopHbIX MNapaMeTPOoB y XeHLWMH ¢ PA co cpepgHet YCC<71 ya/MuH (1 KBUHTUNB) U

cpegHen YCC=86 ya/MuH (5 KBUHTUNB)

Indicators / Moka3atenu

Mean HR<71 beats per min (quintile 1) /

Mean HR>86 beats per min (quintile 5) /

CpenHsia YCC<71 ya,/MuH (1 KBUHTMNDL) (n=61) CpenHsin YCC>86 yn,/MuH (5 KBUHTMNDL) (n=62) p
TCh, mmol/I / OXC, Mvonb /11 5.84+0.13 5.11£0.17 0.001
LDLC, mmol/I / XCJIHM, Mmonb/n 4.06£0.13 3.2840.18 0.001
Leukocytes, 109/1 / Nevikouwbl, 109/ 7.49£0.25 9.75+0.50 <0.001
Platelets, 109/ / Toombouubl, 109/ 317.814£2.5 437.7431.3 <0.001
CRP, mg/I / CPb, mr/n 24.7£3.53 44.4+7.03 0.006
ESR, mm/h / CO3, Mu/4 33.9+2.7 439235 0.025
RA<12 months, % / PAS12 mec, % 15 2 0.036
RA>12 months, % / PA>12 mec, % 85 98
Extra-articular manifestations of RA, % /
CucremHble nposBaerusd, % 26 47 0.025
VAPS / BALL 6onm 47.8+2.6 60.1+2.7 0.002
Radiological stage I11/1V,% /
Peritrer crapgua l11/1V, % 42 69 0.003
HAQ, points / HAQ, bannbl 1.30+0.09 1.6540.11 0.002
DAS28, points / DAS28, banibl 5.42%0.18 5.94£0.19 0.029
Severity index, points / ViHpekc Tsxectn, 6annbl 4.71£0.29 6.92+0.52 <0.001
Age of GC therapy commencement, years /
Bo3pact Havana K, net 42.3+2.03 328429 0.008
LVDD, % / OO X, % 22 50 0.002

Data are presented as M+m, unless otherwise specified; p — significant difference of partial correlation coefficient of risk factor with quintiles of HR from 0 adjusted for age
[laHHble npencTaBneHs! kak Mm, eciiv He Yka3aHo MHaYe; p — LOCTOBEPHOCTb OTAN4HS YACTHOTO Ko3(hdULMEHTa KoppenALmM akTopa prcka ¢ keuHTnaMI YCC ot O ¢ MonpaBKoil Ha BO3pacT

left ventricular hypertrophy and dimensions of cardiac
chambers were revealed (Table 5). Consequently, the
patients with HR>86 beats per min are characterized
by higher activity and severity of RA and more frequent
LVDD.

Discussion

The results of our study show that women with RA
without clinical signs of CVD as compared with
women without rheumatic diseases have higher val-
ues of minimum and mean HR according to 24-h ECG
after adjustment for all main TRF for CVDs. Convinc-
ing data on association between tachycardia and un-
favorable course of CVD have been received by now.
HR is proved to be an independent predictor of de-
velopment and complicated course of IHD, CHF and
other CVDs [8-15,25,26]. In these studies all-caus-
es mortality risk increased significantly in subjects with
resting HR over 84 beats per min. Mortality in patients
with HR from 90 to 99 beats per min was three times
as high as with HR less than 60 beats per min [9-15].
According to the data of the British Regional Heart Study
[13] HR>90 beats per min is an independent predic-
tor of development of sudden cardiac death in mid-
dle-aged people without clinical signs of IHD. The re-
sults of Russian Register data analysis conducted by
Shalnova S.A., et al. have demonstrated that women

Lia BbisiBJIeHO He ObiNo (Tabn. 5). Takmm 0O6pa3omM, NaumeHT-
kn ¢ YCC>86 ya/MuH XxapakTepu3sytotcs bonee BbICOKOW aK-
TUBHOCTbBIO, TAXECTbIO PA 11 ©onee BbICOKNM MPOLEHTOM Bbl-
asnexva 040 J1XK.

OGcyxaeHune

o pe3ynsraTamM Hallero McCnefoBaHUsA XeHLWMHbI ¢ PA be3
KITMHUYeCKnx npun3Hakos CC3 OTNMYAIOTCS OT XKeHLLIMH be3 peB-
MaTnyeckx 3aboneBaHu Donee BbICOKUMM 3HAYEHNSIMI M-
HUManbHom 1 cpegHert HCC no gaHHbIM XM-3KT ¢ y4eTom no-
NpaBKkM Ha Bce ocHoBHble TOP CC3. B HacTosLLee BpeMs Nno-
nyyYeHbl yoeauTenbHble AaHHbIe O CBA3M MeXAY TaxMKapau-
e 1 HebnaronpuaTHbIM TedeHnem CC3. [lokasaHo, 4to YCC
SBNAETCA HEe3aBUCUMbIM NPeAMKTOPOM Pa3BUTUSA 1N OCIIOX-
HeHHoro TeveHusa MBC, XCH un apyrmx CC3 [8-15,25,26]. B
3TUX NCCNeAOBAHMAX PUCK CMEPTU OT BCEX MPUYHIH PE3KO BO3-
pactan y nuu, ¢ YCC B nokoe 6onee 84 ya,/MuH. JleTanbHOCTb
y 6onbHbix ¢ YCC o1 90 A0 99 ya /MUH Obina B TPW pasa Bbille,
yem y nuu, ¢ HCC meHee 60 ya/MunH [9—15]. o AaHHbIM MC-
cnepoBaHuma British Regional Heart Study [13] YCC>90
YA/MUH ABNAETCA He3aBUCUMbIM NPeAVKTOPOM Pa3BUTUA
BHe3anHom cepAevHon CMepTu y NNL, CpeaHero Bo3pacta be3
KNMUHWYecknx nprsHakos MBC. Pe3ynsratbl aHanmsa gaHHbIX
POCCUICKOrO perncTpa, npoeegderHHoro LLlansHosown C.A. n co-
aBT. NPOOEMOHCTPUPOBANM, YTO XeHLmMHbl ¢ YCC bonee 80
yI,/MUH UMENU 3Ha41Mo Ooree BbICOKMI PUCK KaK obLLen [oT-
HocuTeNbHbIV pyck (OP) 1,30; nosepuTenbHbIn uHTepsan (ON)
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with HR over 80 beats per min had significantly
higher risk of both all-cause mortality [Relative Risk (RR)
1.30; Confidence Interval (Cl) 1.05-1.61] and car-
diovascular mortality (RR 1.63; Cl 1.19-2.34) as com-
pared with women whose HR was lower than 60 beats
per min after adjustment for TRF for CVD [25]. Ac-
cording to Copie X. et al. [26] data, HR assessed dur-
ing 24-h ECG in patients with CHF has higher prog-
nostic significance in CVE development than the left
ventricular ejection fraction (LVEF). Among the mech-
anisms explaining the association between high HR
and CVD, the main role is played by increased sym-
pathetic activity [27]. Chronic hypersympathicotonia
promotes the development and maintenance of AH,
myocardial ischemia, heart rhythm disorders, accel-
erates vascular remodeling and left ventricular hy-
pertrophy, plays the central role in progression of CHF
and may result in sudden cardiac death. Besides, tachy-
cardia may directly decrease ventricular fibrillation
threshold or be a marker of a low threshold of fibril-
lation in patients with IHD and other myocardial dis-
eases, that are responsible for increased risk of sud-
den cardiac death. HR is one of hemodynamic com-
ponents of mechanical stress on the arterial wall.

In our study, the main factors associated with high-
er HR in women with RA were the parameters reflecting
disease severity (a high level of inflammatory mark-
ers, duration and activity of disease, extra-articular man-
ifestations, a high joint functional disability index and
severity index) that may confirm the role of RA-related
factors in an increased cardiovascular risk. It has
been proved earlier that disease severity plays an im-
portant role in development of CVE in RA and is char-
acterized by high joint scores, extra-articular mani-
festations, joint functional disability intensity, the
presence of rheumatoid factor/cyclic citrullinated
peptide antibodies and increased level of inflamma-
tory markers (ESR, CRP) [28-34]. We have also
shown that mean HR is significantly higher at lefluno-
mide intake than at intake of other BAIDs (methotrex-
ate, sulfasalazine, hydroxychloroquine). The use of
leflunomide in RA is known to be associated with low-
er probability of CVE (RR=0.59) [35], however the risk
is twice as high as at methotrexate therapy [36], con-
ditioned probably by the capacity of the medication
to induce AH [36]. Increased sympathetic activation
during the use of leflunomide is considered to be one
of possible mechanisms of AH development [37].

According to the results of our study, no associ-
ation between mean HR and main TRF for CVD and
carotid arteries atherosclerotic lesion was revealed.
Noteworthy the negative correlation between mean
HR and the level of SBP and DBP, as well as lower val-
ues of TCh and LDLC in RA patients with mean HR

1,05-1,61], Tak 1 cepae4Ho-cocyamcTon cmeptHocTn (OP
1,63; M 1,19-2,34) no cpaBHeHMIO C KeHLmHamum, YCC ko-
TopbIxX OblNa MeHee 60 ya,/MUH, C nonpaskor Ha TOP CC3[25].
Mo gaHHbiM Copie X. 1 coaBT. [26] HYCC, oueHMBaemMas Npu
XM-3KT, y 6onbHbIx XCH 1MeeT Gonee BbICOKOe NMPOrHOCTM -
4eckoe 3Ha4yeHue A Bo3HUKHoBeHnA CCO, Yem hpakLmng Bbl-
Opoca JK. Cpegn mMexaHW3MOB, 0OBACHAOWIMX B3anMO-
¢BA3b Bbicokon HYCC n CC3, oCcHOBHas posib OTBOAUTCH MO-
BbILLUEHHOW CUMMATUYECKOW aKTUBHOCTU [27]. XpoHKMyeckas
rMNepcMMaTUKOTOHMUS CNOCcOoBCTBYET PasBUTMIO 1 NMoanep-
XaHwuto Al, nwemMunm Mrokapaa, HapyLeHn putMa cepaua,
yCKOPSAET NpoLecchl COCyQMNCTOro PeMOLENNPOBAHNA U -
nepTpodurm NEBOIo XeNyao4Ka, UrPaeT LeHTPabHYIO Ponb B
nporpeccnpoBaHnm XCH 1 MOXET NPMBECTM K BHE3aMHOM cep-
aevHon cmepTn. Kpome Toro, Taxmkapams MOXET MpAMOo
NOHMXaTb NOPOr hMOPUNAALUM KEeNYLA0HKOB UK ObITb Map-
KepoM HUK3Koro nopora pubpunnsaummn y donbHbix MBC 1 opy-
MU MOP3XEHUAMN MNOKAPAA, C YEM 1 CBA3bIBAIOT MOBbI-
LUEHHbIV PUCK BHE3aMHOW cepaeyHon cmeptu. YCC aBnseT-
CA OAHUM M3 reMogMHaMUYeCKMX KOMMOHEHTOB MexaHun4e-
CKOro CTpecca apTepmanbHOM CTEHKK.

B Halem nccnenoBaHMm OCHOBHbIMY (hakTopamMu, acco-
umupyowmmmca c ysenndeHmrem YCCy xeHWH ¢ PA ctanu
napameTpbl, oTpaxatolime TsxXecTb 3aboneBaHus (BblCO-
KU ypOBEHb BOCMAIUTENbHbBIX MAaPKEPOB, ANTENbHOCTb U
aKTVMBHOCTb OONE3HM, Hann4ye BHECYCTaBHbIX NMPOSIBIEHUN,
BbICOKNW MHAEKC (PYHKLMOHANbHOW HEAOCTAaTOYHOCT CyCTaBOB
N NHAEKC TAXECTU), HTO MOXET NoATBepXAaTh ponb PA-cBs-
3aHHbIX PaKTOPOB B YBENNYEHW KapaMOBaCKYNAPHOMO pyc-
Ka. PaHee ObINo AoKa3aHo, YTO BaxKHYI0 posb B pa3suTim CCO
npv PA nrpaet TaxecTb 3aboneBaHus, xapaktepmsytoLlascs
BbICOKMM CYCTaBHbIM CHETOM, HaNM4MeM BHECYCTaBHbIX MPo-
ABNIEHNM, BbIPAXEHHOCTbIO (PYHKLMOHANbHOW HeJoCTaTo -
HOCTW CyCTaBOB, HalM4YMEM PEBMATOMOHOIO hakTtopa /aHTuTen
K LMKITUYECKOMY LUTPYINIMHOBOMY MENTUAY W BbICOKUM
ypoBHeM MapkepoB BocnaneHus (CO3, CPB) [28-34].
Hamun Tak>xe nokasaHo, 4to cpefHasd YCC 3Ha4MMO BbiLLe Ha
(poHe npuema nemayHomMnaa, 4em Ha hoHe NprMeHeHNs Apy-
rnx BMBIM (MmeToTpekcaTa, cynbtacanasmHa, rmapoKCMxno-
POXWHa). MI3BeCTHO, YTO MCMONb30BaHKMe nedyHoMMAa Npu
PA accouuupyerca co cHuxeHuem BepoatHoctn CCO
(OP=0,59) [35], ogHako pUCK B 2 pa3a Bbllle, Yem Npu fede-
HUW MeToTpekcaToM [36], 4TO MOXKET ObITb 0OYCNIOBNEHO CMO-
cobHOCTblO MpenapaTta Bbi3biBaTh Al [36]. K ogHoMy U3
BO3MOXHbIX MEXaHW3MOB pa3BUTUA Al MpU NCNOSIb30BaHUN
nenyHoOMMAaa OTHOCAT yBENMYeHe CUMNATUYeCKOM akTu-
Bauwumn [37].

[No pe3ynsrataM Hallero UCCNeLOBaHMA He BbIABIIEHO B3au-
MOoCBsi3u Mexay cpefHern YCC v ocHoBHbIMK TOP CC3, Hanu-
4MEM aTePOCKIIEPOTUHECKOTO NOPaXKeHNst COHHbIX apTepuin. O6-
paLLiaeT Ha cebs BHMMaHVe obpaTHas koppensuums cpegHen YCC
cyposHem CAL 1 JAL, a Takxe Oonee HM3KMe 3Ha4eHmns OXC
1 XC IMHN y 6onbHbIX PA co cpeaHen YCC B npenenax nsto-
ro KBUHTWS MO CPABHEHMIO C YPOBHEM TaKOBbIX Y XXEHLLMH C
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within the limits of quintile 5 as compared with the
level of the same characteristics in women with HR
within the limits of quintile 1. The level of CRP almost
completely explained the connection between BP,
blood lipid profile indicators and HR. These results add
to the hypothesis of association between low lipid lev-
el and high risk of CVD and mortality in RA. Mya-
soedova E.E. et al. have demonstrated a paradoxical
association of lipid level with CVD risk; lower levels
of TCh and LDLC correlate with a higher risk of un-
favorable cardiovascular events in RA patients. At that,
CVD risk was significantly higher in case of in-
creased inflammatory activity (in particular when ESR
>30 mm/h) [38]. It should be noted that the inci-
dence of LVDD was almost 2.5 times greater in
women with HR in quintile 5 as compared with this
characteristic in quintile 1, what is likely to be relat-
ed to more serious course of disease in this group of
patients or with a direct damaging effect of high HR
on the myocardium.

The limitation of our study is its single-step nature
that does not allow to reveal cause and effect rela-
tionship between increased HR and TRF for CVD, struc-
tural and functional changes in the heart and vessels,
as well as RA severity. Furthermore, prospective stud-
ies should be conducted with assessment of “steady”
end-points to specify the role of high HR as a risk fac-
tor for development of CVD in women with RA.

Conclusion

Thus, in women with RA higher mean HR ac-
cording to 24-h ECG is associated with activity and
severity of rheumatoid inflammation. In women with
RA with mean HR >86 beats per min, left ventricu-
lar diastolic dysfunction is determined more often as
compared with patients with mean HR <71 beats per
min. Taking into consideration our data prospective
studies should be conducted to determine the role
of accelerated HR as a risk factor for development of
CVD and the feasibility of preventive measures cre-
ation targeted to lower HR to prevent CVE in RA.

Disclosures. All authors have not disclosed po-
tential conflicts of interest regarding the content of
this paper.

YCC B npepnenax nepsoro KBUHTUNA. YpoBeHb CPE npakTnye-
CKM MOSTHOCTbIO 0OBbACHAN cBsi3b AL, NokasaTenen nMnugHoro
cnekTpa Kposu 1 YCC. DT pe3yneraTbl AOMOMHAOT rMnoTesy oo
accoLMaLLv HA3KOMO YPOBHSA NMMAO0B C BbICOKM prickom CC3
1 cMepTHOCTM Npu PA. MsicoeqoBom E.E. 1 coaBT. NpoaeMoH-
CTPUPOBaHa NnapafoKcanbHas accoumaLms ypoBHA NANULOB C
puckoM CC3: Gonee HM3kMe ypoBHM OXC 1 XC JIMHM koppe-
NNPYIOT C NOBbILLEHVEM pUCKa HEONAronpusTHbIX KapaMoBac-
KYNSipHbIX COObITUI y BonbHbIX PA. Mpun 3Tom purck CC3 cyLe-
CTBEHHO MOBbILIANCS C HapacTaHWeM BOCMaNUTENbHOM aKTMB-
HocTM (B YacTHoCTW, Mpn yBendeHn CO3>30 MM /4) [38]. Bax-
HO OTMETUTb, YTO YacToTa 4AD J1K 6bina noyT B 2,5 pasa Bblille
y XeHLWmH ¢ HCC B NATOM KBUHTWIIE, MO CPAaBHEHMIO C AAHHBIM
rokasarefiemM B MepBOM KBUHTUJSIE, 4TO, BO3MOXHO, CBA3AHO C
Donee TXeNbIM Te4eHNeM DoNesHN B AaHHOW rpynne DonbHbIX,
nnbo C NpsMbIM NOBPEXAAOLWMM AencTBMeM Bblicokon YCC Ha
MUOKapPL.

OrpaHuyeHnem Hallero UccefoBaHUsa ABISETCA ero of-
HOMOMEHTHbIV XapakTep, YTO He MO3BOSIAET BbIABUTb MPUYUH-
HO-CNefCTBEHHbIe CBA3M Mexay yBenndeHvem YCC n TOP CC3,
CTPYKTYPHO-(DYHKLUNOHANBHBIMU M3MEHEHUAMM CEPALLA 1 CO-
CynoB, a TakxXe TaxecTbto PA. Kpome Toro, HeobXxoamMmo npo-
BeeHe NPOCNeKTVBHbIX MCCNe0BaHNIA C OLLEHKOW «TBePAbIX»
KOHEYHbIX TOYeK AN yTO4HeHWs ponu nosblieHHom YCC kak
dakTopa pricka pa3smtua CC3 y XeHLMH ¢ PA.

3aknoyeHue

TakmM 00pa3oM, Yy XeHLLMH ¢ PA yBenuyeHue cpenHen YCC
Mo LaHHbLIM CyTOYHOTO MOHUTOPUPOBaHMs IKI accoummpyeTca
C aKTUBHOCTBIO V1 THXKECTbIO PEBMATOMOHOMO BOCMANEHUSA. Y XeH-
LLUMH ¢ PA co 3Ha4erHuamun cpepHen HCC286 ya,/MuH Yalue pe-
TUCTPUpPYeTCa anactonmyeckas AMCPYHKUMA Mrokapaa JIXX no
CPaBHEHMIO C NaLMeHTKaMm CO 3Ha4YeHuamMm cpegHen HCCL7 1
y4,/MWH. Tony4eHHble HaMU laHHble AUKTYIOT HE0OX0AMMOCTb
NpoBedeHNs NPOCMEKTUBHBIX CCNIEA0BaHMM A1 ONpedeneHus
ponu nosbiweHHon YCC kak hakTopa pucka passutng CC3 u
Lenecoobpa3HocT pa3paboTkm NpodUnakTMYecknx Mepo-
NPUATUI, HanNpaBneHHbIX Ha CHkeHre YCC ¢ uenbio npes-
orepaLleHua CCO npwm PA.

KOHMNMKT MHTepecoB. ABTOPbI He COOBLLMIM 00 OTCYTCTBIAN
NOTeHLMaNbHOrO KOHMIMKTa MHTEPECOB MO JaHHOW CTaThe.
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