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Aim. To evaluate chronic heart failure (CHF) course, functional and structural heart changes in patients with functional mitral regurgitation (MR) of various degrees.

Material and methods. A total of 104 outpatients (60-85 y. 0.) with CHF of functional class II-1V by NYHA and functional MR of I-1l degrees and MR of IlI-IV degrees were included
into the study groups.

Results: Patients in both groups were comparable in sex, age, CHF duration, body mass index, systolic and diastolic blood pressure, clinical state by the clinical state scale, quality of life,
anxious and depressive status. The majority of patients with MR Il had significant left ventricle (LV) systolic dysfunction (p=0,029), severe CHF course (p=0,034), received furosemide
(p=0.004) and digoxin (p=0,004). They had significant increase in end-diastolic dimension (p<0,001), end-systolic dimension (p<0,001), left atrium (p=0,004), end-diastolic vol-
ume (p<0,001), end-systolic volume (p<0,001), pulmonary artery pressure (p<0,001), decrease in LV relative wall thickness (p=0,021) and LV ejection fraction (p<0,001). Patients
of this group were hospitalized because of CHF decompensation and ischemic heart disease exacerbation more often (p=0,045).

Conclusion. MR can be considered as one of sensitive predictors of LV geometry and function alteration in CHF patients and play an important role in symptoms development.

Key words: chronic heart failure, mitral regurgitation.
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BnusiHne BbipaX€HHOCTN MUTPaNbHOM peryprutaLum Ha Te4eHne XpoHUYEeCKomn cepAeqHON HeJ0CTaTOYHOCTU U CTPYKTYPHO-(YHKLIMOHANbHOE COCTOsIHME cepAaLa
B.H. NapuHa*, b.4. bapt, M.M. Muxannycosa, b.H. Mamues
Poccnickuni FocypapctBeHHbin MeanumHckin YHueepceuteT. 117997 Mocksa, yn.OcTpoBuTAHOBa, A. 1

Llenb. BbiiBUTb 0COBEHHOCTM KIMHMYECKOTO TEHEHUS XPOHMYECKON CepAeuHOM HeloCTaToHHOCTU (XCH) 1 CTPYKTYpHO-(DYHKUMOHANBLHOTO COCTOSHMS cepaLia y 6onbHbIX XCH ¢ pa3-
TIMHHOW CTeMeHbIO BbIPaXeHHOCTU MUTpanbHOM perypruTaumn (MP).

Martepuan n metopbl. Habnopanu 104 6onbHbix XCH 11-1V yHKUmoHanbHoro knacca no NYHA B Bo3pacte oT 60 o 85 neT ¢ oTHocuTensHoM MP 3- cTeneHn 1 Bbllle v
¢ MP 1-2-1 cTenenu.

PesynbTarbl. [auyeHTbl 06enx rpynn Oblan ConocTaByMbI Mo MOy, BO3PACTY, NPOAOMXKXMTENBHOCT XCH, MHAEKCY MacChl Tena, YPOBHIO CUCTONMYECKOTO U ANACTONNYECKOro apTe-
py1anbHoro AasneHws, KMHMYeckoMy coctosiHmio no LLIOKC, kaqecTBy XM3HM 1 CTeNeHN BbipaxkeHHOCTV TPEBOXKHOTO W AeNPeccBHOro cTaTyca. bonbLUMHCTBO naumeHTos ¢ MP 3-i1
CTerneHu MeN BbIPaXeHHYIO CUCTONMYeCKyio ANcdyHKUMIO NleBoro xenyaodka (J1X) (p=0,029), Taxénoe Tevervie XCH (p=0,034), npuHumanu dypocemua (p=0,004) n aurok-
anH (p=0,004). Y HIX MMENNCb 3HAYMMOE YBENUYEHNE KOHEYHO-AnacTonmnyeckoro pasmepa (p<0,001), koHeyHo-cucTonmnyeckoro pasmepa (p<0,001), nesoro npeacepams (J11)
(p=0,004), koHeuHo-AnacTonuyeckoro obbema (p<0,001), KoHeuHo-cucTonnyeckoro obbvema (p<0,001), AaBneHns B nérodHor aptepun (p<0,001), yMeHbLIEHWE OTHOCUTENBHOM
ToNLWMHbI cTeHkM JTX (p=0,021) v dppakumy Beibpoca JIX. (p<0,001). Take NaLMeHTOB 3TOM rpynmbl YaLle rocnmTanu3vpoBan no nosody AekomneHcamu XCH 1 o6ocTpenms nie-
Mmyeckon bonesHn cepaua (p=0,045).

3aknioyeHue. MP y naumentoB ¢ XCH MOXeT paccMaTpuBaThCs B Ka4ecTBe OLHOrO 13 YyBCTBUTENbHBIX MPEAUKTOPOB M3MEHeHII reoMeTpumt 1 hyHKLmK JTXX 1 urpaet Hemanoax-
HYIO POfb B Pa3BUTUM KIIMHNYECKOV CUMITOMATUKM.

KntoueBble cnoBa: xpoHv4eckas cepaedHas He,oCTaTO4HOCTb, MUTPabHas PerypritaLms.

P®K 2009;5:7-16

*ABTOp, OTBETCTBEHHBIV 3a nepenucky (Corresponding author): larinav@mail.ru

Mitral regurgitation (MR) is one of the factors contrib-
utory to chronic heart failure (CHF) decompensation and
progress, that is why it has great clinical importance. Func-
tional competence of mitral valve depends on coordinated
interaction of such structures as atrioventricular ring, valve
leaflets, chords, papillary muscles, left atrium and left ven-
tricle (LV). This interaction is known as "valve-ventricular com-
plex”. Normal LV geometry, papillary muscles and chords cor-
rect functioning ensure adequate leaflets contiguity and pre-
vent regurgitation during ventricle systole. Dysfunction of one
or more components can lead to MR development [1]. Main
reasons of such dysfunction are: ischemic heart disease (with
ischemic MR development), dilated cardiomyopathy (with
functional MR development), rheumatic valve lesion, infective
endocarditis, myxomatous change (in congenital diseases
with dysplasia and damage of mitral valve connective tissue)
and some other states.

Different lesions of mitral valve apparatus lead to MR de-
velopment. MR can be registered with normal leafs move-

Cpean hakTopoB, CNOCOOCTBYIOLLIMX AEKOMMEHCALMM U
NPOrpeccMpoBaHNI0 XPOHNHECKOM CepAeYHOM HeAOCTaToY-
HocT (XCH), BaXHOe KNMHMYeCKoe 3Ha4eHne MMeeT Co-
NyTCTBYIOLLAS MUTpanbHas peryprutaums (MP). QyHkumo-
HanbHas NOMHOLEHHOCTb MUTPANbHOIO KianaHa 3aBucKT OT
KOOPAVHMPOBAHHOMO B3aVIMOLENCTBUSA aTPUOBEHTPUIKY-
NAPHOrO KOJibLA, CTBOPOK KianaHa, XOpL4, ManuiiapHbIX
MbiILLIL, IEBOrO NPeacepamns 1 nesoro xenyaoyka (J1XX). 31o
B3aVMOLENCTBME ONPefenstoT Kak «KnanaHHO-Xenyaoy-
KOBbIV KOMMAekc». HopmanbHas reometpus JIK, dyHKumo-
HMPOBaHWe NANUANSAPHbBIX MbILLILL 1 XOPZ, CIOCODCTBYET HOp-
MaJlbHOMY COMPUKOCHOBEHIIO CTBOPOK 1 MPeaoTBpaLLaeT BO3-
HVKHOBEHMe 0DOPaTHOro TOKa KPOBM BO BPEMSI CUCTOJSTbI XKe-
NYA0HKOB. [MChyHKLMS OAHOO Ui Gornee KOMMOHEHTOB AaH-
HOro KOoMMJekca MoXeT NpuBoAMTh K pa3uTiio MP [1]. Oc-
HOBHbIMW MPUYMHAMW ABAAIOTCS MLeMMYeckas bonesHb
cepaua (c pa3BuTrem mwemmndeckor MP), omMnaTaumoHHas
Kapavommonatus (C passuTieM yHKLMOHaNbHOM MP),
PEBMATUYECKOE NMOPAXKEHNE KNanaHOB, MHEKLIMOHHbIN 3H-
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ment as a result of their defective contact, or it can result from
atrioventricular ring dilatation, which is connected with LV
dysfunction and dilatation. Up to 40% of patients with CHF
due to dilated cardiomyopathy have concomitant MR [2]. Con-
temporary conception considers that MR not only appears
as a consequence of LV remodeling but it can worsen already
existing changes itself. [3]. As LV enlarges taking a spheri-
cal shape, correlation between papillary muscles and mitral
leaflets is changed. This results in limitation of leaflets open-
ing, reinforcement of chords tension and subsequent mitral
apparatus deformation. MR appearance leads to increase in
volume overload which stimulates LV remodeling and heart
failure (HF) symptoms progress even more [4,5].

There are some isolated reports in literature devoted to
features of disease progress and life quality of ambulant CHF
patients with various MR degree [6].

The aim of this work was to detect features of clinical course
and heart structure-functional state in patients with CHF of
11-1V functional class (FC) by NYHA classification.

Material and methods

Atotal of 104 patients aged 60 to 85 years (32 women
and 72 men) with CHF of II-1V FC (NYHA) were included in
the study. The majority had ischemic heart disease (IHD)
(n=92, 88,5%) and 12 patients had an arterial hyperten-
sion (HT) without clinical or electrocardiographic signs of IHD.
Patients were divided into two groups according to functional
MR degree detected with the help of Doppler echocardio-
graphic examination. The first group included 41 patients:
27 (65%) men and 14 (35%) women, 60-82 years old (on
average 70,3+6,7 years) with MR degree Ill and above. HT
was the reason of CHF in 4 of 41 patients (10%) and IHD
(previous myocardial infarction) —in 37 (90%). 27 (13%)
of 37 patients with IHD had undergone anterior myocardial
infarction with chronic LV aneurism development in 20
(48,8%) patients. 9 (22%) patients had persistent atrial fib-
rillation, 30 (73%) — concomitant HT, 11 (26,8%) — left bun-
dle branch block, 10 (24,4%) — acute cerebral circulation
impairment in anamnesis, 8 (19,5%) patients — diabetes mel-
litus type 2. In accordance with NYHA classification 4
(9,8%) patients were referred to Il FC, 24 (58,5%) —to lll
FC, 13 (31,7%) —to IV FC.

The second group included 63 patients with MR of I-1|
degree: 45 (71%) menand 18 (29%) women aged 60-85
(onaverage 69,7+6,5 years). HT was the reason of CHF in
8 (12,7%) patients, and IHD (previous myocardial infarc-
tion) —in 55 (87,3%). 33 (60%) of 55 patients had un-
dergone anterior myocardial infarction, it was complicated
by chronic LV aneurism development in 22 (34,9%) patients.
Persistent atrial fibrillation was registered in 10 (15,8% ) pa-
tients. 43 (68,3%) patients had concomitant HT, 21
(33,3%) - left bundle branch block, 12 (19%) - diabetes
mellitus type 2, 3 (4,8%) - acute cerebral circulation im-
pairment in anamnesis. In accordance with NYHA classifi-

[I0KapAWT, MMKCOMATO3Has AereHepaliyis (Mpu BPOXAEHHbIX
MOPOKax Mo TUMY ANCNIa3nm C HapyLLEeHNEM CTPYKTYpPbl CO-
eVHNTENbHON TKaHW MUTPAIbHOMO KIanaHa) v psag Apyrmx
COCTOSIHWW.

Bbioenstor pasnmyHble TUMbl CTPYKTYPHOTO M3MEHEHNS an-
napaTa MUTPasbHOTO Kf1anaHa, Npv KOTOPbIX MOXET BO3HW-
kaTb MP. OHa MOXeT ObITb C HOpMarlbHbIM ABVXKEHVEM CTBO-
POK KaK pe3ynbTaT X HEMONHOLLEHHOTO COMPUKOCHOBEHUS,
MOXET ObITb Pe3ybTaTOM PaCLUMPEHNUS aTPUOBEHTPUKY -
NAPHOro KonbLa, YTO, KaK NpaBuiio, MPOUCXOANT BTOPUYHO
BCnencTme auchyHKUmm 1 amnataumm K. Jo 40% 6onb-
HbIX ¢ XCH, Npr41MHOM KOTOPOW SBRSETCA AMnaTaLiioHHas Kap-
IVoMmnonaTug, nmetot conyTtcraytoLLyto MP [2]. CornacHo co-
BPEMEHHbIM NpeacTaBneHyaM, He TONbKO NPoLecch! pemo-
nenvpoBaHus JIK cnocoberaytoT pa3sutmio MP, Ho 1 cama
no cebe MP MOXeT ycyryonsTb y>ke CyLLECTBYIOLLMIE U3MEHEHVIS
[3]. Mo mepe Toro kak JIXK npun cepageyHom HeLOCTaTOHHOCT
PaCLLMPSAETCH N MPUHUMAET CheprHeckyto POpMY, M3MEHAETCH
COOTHOLUEeHME MeXAy ManuNApPHbIMUA MbIWLAMU U MUT-
panbHbIMU CTBOPKAMMW, OrPaHW4MBAETCA OTKPbITVE CTBO-
POK, YCUAIMBAETCA HATAXKEHME XOPA, U MPOUCXOANT dedop-
MaLg MUTPaIbHOro annapata. Passutie MP nprBogumT K BO3-
pacTaHuio 06BEMHOM Harpy3Km Ha neperpyeHHbIn JIK, Ko-
TOpas eLLlg Dorble CTUMYNMPYET NPOLECC PEMOAENMPOBA-
HUS 1 MporpeccpoBaHyie CMITomMoB [4,5].

B nuTepaType MMeloTCH eAMHMYHbIE COOOLLEHNS, NMOCBS -
LLIEHHbIE OCODEHHOCTAM TeYeHIIS 3a00NeBaHNS U Ka4eCTBa XW3-
HW Y BonbHbIX XCH € pasnnyHoOM CTENEeHbIO BbIPaXkKeHHOCTH
MP, HabnofaloLLMXCs B MOAUKIMHUYECKMX YCNOBUAX [6].

Llenb HacTosLien paboTbl — BbisiBNEHWE 0CODEHHOCTEN
KITMHUYECKOTO TeYeHUst U CTPYKTYPHO-(PYHKLMOHANBHOMO
cocTosaHms cepaua y 6onbHbix XCH I1-1V dyHKLUMOHanbHOro
knacca (PK) no knaccudrikaumm Hlo-lopkckon accouma-
umn cepaua (NYHA).

MaTtepuan n metogbl

B viccnenoBaHvie BkIo4eHO 104 (32 XKeHLLMHBI U 72 My>K-
4mHbl) GonbHbIX XCH 11-1V OK (NYHA) B Bo3pacte o1 60 0
85 ner. MpnimHont XCH y GonblMHCTBA OorbHbIX (N=92,
88,5%) Oblna nwemmdeckas bonesxb cepaua (MBC), y 12
(11,5%) — aptepuarnbHas rneptoHns (Al 6e3 KMMHMKO-3MeK-
Tpokapavorpaduyeckmx nprsHakos MBC. B 3aBmcmocty ot
cTeneHn oTHoCUTeNbHOM MP, BbISBNSEMON C MOMOLLIbIO 10T -
nnep-3XoKapamorpadr4eckoro UCCneaoBaHms, naumeHTbl
ObINK pasgeneHsl Ha 2 rpynnbl. B nepyto rpynny Obin BKIO-
yeH 41 naumeHT - 27 (65%) My>XUnH 1 14 (35%) XeHLLWH
B Bo3pacTe oT 60 Ao 82 (B cpegHem 70,3%6,7 neT) ¢ MP
3-11 cTenenm 1 BblLe. MpuinHort XCHy 4 13 41 (10%) na-
LmeHTa 6bina AT, y 37 (90%) - MBC (MHDapKT Mrokapaa B
aHamHese). Cpeav naupentos c MIBC 27 (73%) 13 37 naum-
EHTOB MepeHec v MHMAPKT MYOKapAa NepeaHer creHkm JIK,
koTopbliy 20 13 HUX (48,8 %) OCNIOXKHMNCS Pa3BUTMIEM XPO-
HYeckom aHeBpu3Mbl JIK. Oubpunnsums npeacepamn no-
CTOSIHHOW chopMbl perncTprpoBanacky 9 (22 %) nauyeHTos,
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cation 20 (32%) patients were referred to Il FC, 34 (54%)
-to Il FC, 9 (14%) —to IV FC.

Degree of desease clinical manifestation was deter-
mined with the help of clinical state scale (CSS) in V.Yu. Ma-
reev's modification [7]. Quality of life was estimated using
questionnaire «Living with heart failure» elaborated by
Minnesota University [8].

All the patients underwent 6-min walking test to deter-
mine their exercise tolerance [9]. To evaluate presence and
magnitude of anxiety and depression the standard estimat-
ing scale "Hospital Anxiety and Depression Scale” consisting
of anxiety and depression subscales was used [10]. Summary
index of each of the subscales was taken into account for re-
sults interpretation.

Plasma levels of electrolytes, creatinine and urea were eval-
uated in all the patients. Renal glomerular filtration rate (GFR)
was calculated using MDRD equation [11,12].

Structural and functional heart parameters were exam-
ined at the Hewlett-Packard apparatus, 77030R model
(USA) with the help of 2,5 MHz transducer in one-dimen-
sional (M-regime), two-dimensional (B-regime) and
Doppler-regimes (pulse- and continuous-wave) at standard
positions in accordance with generally accepted H. Feigen-
baum'’s procedure (1986). Ejection fraction (EF) was de-
termined using Simpson's method from 2- and 4-chambers
apical position [13]. Heart failure with LV systolic dysfunc-
tion was diagnosed in patients with LV EF <45% and HF with
preserved LV systolic function in patients with EF >45% in
combination with LV filling impairment. End-diastolic volume
(EDV, ml) and end-systolic volume (ESV, ml) of LV were cal-
culated using modified Simpson's model [13]. Volumes were
indexed to body surface area (iEDV and iESV, respectively).
To estimate LV remodeling process relative wall thickness
(RWT) was determined. It was calculated as a ratio of sum-
mary posterior wall and interventriculare septum thickness
(in diastole) to LV end-diastolic dimension (EDD). Spheric-
ity index (SI) was computed as a ratio of EDD to LV longitudinal
dimension (L) in diastole. Anterior-posterior dimension of
left atrium (LA) was measured as well. Pulmonary artery sys-
tolic pressure (SPPA) was determined as a sum of tricuspid
regurgitation maximal gradient estimated in continuous-wave
regime and systolic pressure in right atrium (RA) which de-
pended on central venous pressure and extent of inferior vena
cava collapse. Mean pressure in pulmonary artery (MPPA)
was calculated with the help of Mahan formula (1983):
MPPA=0,45xAT+79, where AT is pulmonary flow acceler-
ating time. MR was estimated using color Doppler. Meas-
urements were carried out using four-chamber apical posi-
tion. MR was considered mild (I degree) when MR area to
LA area ratio was below 20%, moderate (Il degree) -
when area ratio was 20-40%, significant (Ill degree) - at area
ratio 40-80% and severe (IV degree) - at area ratio more than
80%.

Patients received standard medical therapy in accordance

conytcaytolast Al - y 30 (73%), nonHas Orokaia NeBoM HoX-
kv nydka Maca (JIHMM) -y 11 (26,8%), ocTpoe HapyLieHve
MO3roBOro KpoBooOpalLeHNs B aHaMHese - y 10 (24,4%), ca-
XapHbIn Avabet 2-ro tvna - y 8 (19,5%) bonbHbIX. B cooT-
BETCTBIM C Knaccudumkauven NYHA 4 (9,8%) nauyeHTa Obinm
oTHeceHbl ko II, 24 (58,5%) -k Illnm 13 (31,7%) — k IV OK.

Bo BTOpYIO rpynny Oblnv BKo4eHb! 63 naupeHTa, 13 Ko-
TOpbIX 45 (71%) ObINN My>XUnHbI 1 18 (29%) - XeHLn-
Hbl B Bo3pacTe oT 60 10 85 (B cpenHeM 69,7+£6,5 net) c MP
1-2-1 ctenenn. MpuanHon XCHy 8 (12,7%) 6onbHbIX Obina
AT,y 55 (87,3%) - IBC (MHMhapKT M1OKapAa B aHaMHe-
3e). MiHthapkT Mrokapaa nepenHer cteHkn JIX nepeHecnm
33 (60%) 13 55 naumenTos, y 22 (34,9% ) NaLUmMeHTOB OH
OCTIOXKHWICS Pa3BUTHEM XPOHNHECKOM aHeBpY3Mbl JIK. D1o-
pUANALMA Npeacepanii NOCTORHHOW (hOPMbl PerncTprpo-
Banacb y 10 (15,8%) naumeHtos. ConyTctBylowas Al
nvenacb y 43 (68,3%) naumeHTos, nonHas 6nokaga JIHMT
-y 21 (33,3%), caxapHbli anabet 2-ro Tmna - y 12
(19%), oCTpoe HapyLLEHVEe MO3roBOro KPOBOODPaLLEHNS
-y 3 (4,8%) naLmeHTOB. B cOOTBETCTBUM C KNaccubmKaLmen
NYHA 20 (32%) GonbHbix Oblny oTHeceHbl ko I, 34
(54%) -k llln 9(14%) - K IV OK.

BbIpaskeHHOCTb KIMHNYECKX NPOsiBIEHN 3aboneBaHms
onpesensanm C MOMOLLBIO LLKaIbl OLEeHKI KITMHUYECKOro COo-
crosHua (LLUOKC) B Mogmdmkaumm B.KO. Mapeesa [7]. OueH-
Ky KadecTBa xu3Hu (KX) naumneHToB NpoBoanM Npu MOMo-
LM ONPOCHMKA «KM3Hb BONBHBIX C XPOHNYECKOW CEPAEHYHOM
HeOoCTaTo4YHOCTbI0» MHHECOTCKOro yH1BepcmuTeTa [8].

Y BCeX NaLVEHTOB OMNpPeLensanm TONePaHTHOCTb K Or3K-
4eCKOW Harpyske C MoMoLLblo Tecta  6-MUHYTHOW xoab00M
[9]. [Ina oLeHKM Hanm4us 1 BblpaXkeHHOCTU YPOBHA TPEBOTU
1 [enpeccum NCNonb30Banach CTaHAAPTHaN oLleHo4Has «[oc-
nuTanbHas LUKarna Tpesorv 1 fenpeccum» (Hospital Anxiety and
Depression Scale - HADS), cocTosiLas 13 NOALLKAN TPEBOT 1
nenpeccun [10]. [Mpn MHTeppeTaLmm pesynbTaToB yyYUTLIBANICA
CyMMapHbI NokasaTesb Mo KaX/A0M 13 NoALLKaT.

BceM naweHTamM NpoBOAMIOCE OnpefenieHe B CbIBOPOTKE
KPOBW 3M1EKTPONNTOB, KPeaTUHMHA, MOYeBMHbI. CKOPOCTb Ky -
boukoBon unbTpaumn (CKD) nodvek paccumTbiBany no
dopmyne MDRD [11,12].

CTpyKTYpHO-YHKLIMOHATbHOE COCTOSIHME CepALia onpe-
Jenanocb Ha annapate Hewlett-Packard (CLLUA), mogens
77030R, ¢ nomotlublo Aatimka 2,5 Mruy, B OOHOMEPHOM
(M-pexmme), AByMepHOM (B-pexiume) 1 AonnnepoBCKIX pe-
KMMax (MMMybCHO-BOSIHOBOM 1 MOCTOSIHHO-BOSTHOBOM), B
CTaHOAPTHbIX NO3MLMAX MO OBLEeNpUHATON MeToAMKe
H.Feigenbaum (1986). Y naumeHToB onpenensanv hpakumio
Bbibpoca (PB) JIK MeTogom CUMMNCOHa 13 BEPXYLLIEYHOW MO~
3UMKM Ha 4 1 2 kamepbl [13]. CepaedHas He[oCTaTOHHOCTb
C cucTonudeckon ancdyHkumen JIK onpegensnacs npu
3HaveHun OBJTK <45%), ¢ CoXpaHEHHOW CUCTONINHECKOM
yHKumen JIX - npu 3HadeHnn OBJTK >45% B codeTaHun
C HapyLeHvem HanonHeHnd JK. KoHe4yHo-amactonmye-
cknin 06beM JIK (KOO, M) M KOHEYHO-CUCTONMUYECKNN
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with National Guidelines of CHF diagnostics and treatment
(2007, second review). This therapy included ACE in-
hibitors or angiotensin Il receptor blockers, x-blockers, di-
uretics, aldosterone antagonists, digoxin.

Statistical analysis was conducted by variational statistics
methods using Student's t-test and nonparametric methods.
SPSS 13.0 and Statistica 6.0 programs were applied. Data are
presented as a mean and its standard deviation (M+SD) or
as a median (Me) and 25, 75 percentiles for quantitative and
ordinal variables. For categorical variables results are presented
as proportion of all cases. Distinction was considered as sig-
nificant at p<0,05.

Results

Initial characteristics of CHF patients are presented in Table
1. Patients in both groups were comparable in sex, age, heart
failure duration, body mass index, level of systolic and dias-
tolic blood pressure. Patients in the first group had more fre-
quent heart rate (p=0,023), the majority of them had sig-
nificant LV systolic dysfunction (p=0,029) and severe heart
failure course (p=0,034). They received digoxin (p=0,004)
and furosemide (p=0,004) more frequently than patients
in the second group. Average dose of furosemide was
higher in the first group (50+37,4 mg per day) compared

Table 1. Baseline clinical data and treatment of CHF
patients according to MR degree

Index Group 1 n=41 Group 2 n=63
Sex (men/women)® 27 (65%)/14(35%) 45 (71%)/18 (29%)
Age, years? 70,3+6.7 69,7+6.5
Smoking® 12(29,2%) 19(30)
FC (NYHA)C
I 4(9,8%) 20 (32%)**
I 24 (58,5%) 34 (54%)
\% 13(31,7%) 9(14%)*
CHF duration, years? 2,161,44 2+1.36
Apical systolic murmur® 25 (61%) 23 (37%)*
Body mass index, I<g/mzb 25(23-27,7) 26(23,9-29)
Systolic blood pressure,
mm HgP 120(110-130) 130 (118-140)
Diastolic blood pressure,
mm HgP 80 (70-90) 80 (70-88)
Heart rate per minP 80 (73-88) 72 (65-84)*
LV EF<45%¢ 32(78%) 36 (57%)*
LV EF>45%¢ 9(22%) 29 (46%)*
LV EF<35%¢ 25 (60,9%) 19(30%)
Anxiety? 7(5-10) 7,5 (4-9)
Depression? 9(6-10) 7 (4-9)
Treatment
Furosemide® 34(82,9%) 37 (58,7%)**
Without diuretics® 1(2,4%) 9(14,3%)*
Digoxin® 11(26,8%) 4(6,3%)**

Data are shown as: - M£5SD, P - the median of 25 and 75 percentiles, © - absolute
number of patients (%). *- p<0,05; ** - p<0,01 as compared to the opposite group

06BeM JTXK (KCO, mn) paccumTbiBany no MOANMULIMPOBaH-
How mogeny CmncoHa [ 13]. icnonb3oBanvi pacyeTHbIE, WH-
[eKCPOBaHHble K MoLLaAM NOBEPXHOCTY Tena nokasarenm
KOO 1 KCO (MKOO n MKCO, cootBeTcTBEHHO). N1 OLEH-
KW NPOLLeCCOB peMofenpoBaHng JIK paccymteiBanv OTHO-
CUTESbHYIO TONLLMHY ero cteHok (OTC) B AnacTony B BMae OT-
HOLLIEHWS CyMMbI TONLLMHBI 33Hen creHkn JTK (3CIX) 1 Mex-
enyaoukosor neperopoak (MXKI) (B avactoy) K KOHe4Ho-
Imactonmyeckomy pasmepy (KOP) JIK. OueHmBani nHoekc
cchepuaHocTn (Mcdh) kak otHoLLeHVe KP K npoaonbHOMY pas-
mepy JIX B amactony (L), a Takxke NMHENHbIA NapameTp ne-
peaHe-3a4Hero pasmepa nesoro npegcepaus (J1M). Cucro-
Nnyeckoe [aBneHve B néroyHom aptepum (Pcuct J1A) pac-
CYUTBIBANW MO MAKCMMANbHOMY FPaAMEHTY TPUKYCNMOanb-
HOW peryprutaumm B NOCTOAHHO-BOMIHOBOM [OMMepOB-
CKOM pexumMe, NprbaBnsAs CUCTONMYECKOe AaBNeEHE B Mpa-
BoM npeacepaum (M11), KOTopoe 3aB1CeNo OT LEHTPANbHO-
rO BEHO3HOrO AABMIEHVS U COCTOSIHUS KOMabupoBaHMs
HV>KHeW nonow BeHbl. CpefHee AaBneHe B IErO4HOM apTe-
pun (Pcpl1A) paccumtbiBann no opmyne Mahan (1983):
Pcp/IA=0,45xAT+79, roe AT - BpeMs yCKOPEHNS NEFOYHO-
ro notoka. MP oLeHm1Banach C TOMOLLbIO LIBETOBOIO AoMNMnepa
2x0KT. VI3mepeHusa MpoBOAUNNCE B NMO3ULUAX Ha 4 KaMepbl
CepAua M3 BepxyLLEYHOro AoCTyna v AnnHHom ocn JDK 13 na-
pacTepHanbHOro foctyna. Mpy cooTHoLeHWM nnotwagen MP
(SMP) 1 1IN (SNMN) <20% MP pacLieHvBanacb Kak He-
3HaumTenbHas (I crenetb), npyt SMP /SN <20-40% - kak yme-
penHas (Il cteneHs), npy SMP /ST > 40-80% (l1l creneHb)
— KaK 3HaumTenbHast, npu SMP /SN > 80% (IV cteneHb) —
TAXKENas.

[MaLwmeHTbl NoNyYanu CTaHAAPTHYIO MEANKAMEHTO3HYIO Te-
panuio B COOTBETCTBMM C HaLLMOHaNbHbIMW peKOMeHAaLLMA-
MM MO AnarHocTike v nedeHmio XCH (2007, BTopown nepe-
cmoTp). OHa BKItoYana UHrMbuTopsl AMN® 1 aHTaroHNCTbI
PeLEnTopoB K aHroTeH3uHy Il (APA), beta-agpeHobnoka-
TOPbI, ANYPETUKM, aHTarOHNCTbI anNbAOCTEPOHA, AUTOKCUH.

CratncTyeckas 0bpaboTka MosyHeHHbIX Pe3ynbTaToB
MPOBOAMNACE C MOMOLLIO METOAOB BAPMALIMOHHOM CTaTUCTUIKMA
C Mcnonb3oBaHueM kputepus t CTbiofeHTa 1 HenapameTpu-
4eckMx MeToAoB. [pUMEHSNN KOMMbIOTEPHbIE MPOrpaMMbl
SPSS 13.0 1 Statistica 6.0. Pe3ynbTaTbl NpeacTaBneHbl Kak cpen-
Hee 1 ero CTaHaapPTHOE OTKIoHeHMe (M%SD) nnm kak MeavaHa
(Me) 1 25-nn 75-n NepLUeHTIN 011 KOIMYEeCTBEHHbIX Be-
NNYUH, MefmaHa n 25-1 1 75-1 nepueHTunm Ans nopsako-
BbIX JaHHbIX, MPOLEHT OT OOLLEro Yncna OonbHbIX ANns KaTe-
ropuanbHbIX NepemMeHHbIX. Pasnundme cH1Tani 3Ha4mmMbIM Npu
p<0,05.

Pe3synbTatbl

B 1abn. 1 npencraBneHbl UCXOAHbIE XapaKTEPUCTVIKM
DonbHbIX XCH B kaxaow 13 rpynn. MaumeHTbl obenx rpynn
OblnM CONOCTaBMMBbI MO NOAY, BO3PACTY, NPOLOSIKMUTENBHO-
CTW CepaeyHOM HepoCTaTOMHOCTU, MHAOEKCY Macchl Tena,
YPOBHIO CUCTONIMHECKOTO W AMACTONNHECKOrO apTeprarbHOro
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Effect of mitral regurgitation on chronic heart failure course / BansiHne MuTpanbHou peryprutaymm Ha Teqeqne XCH

Tabnuua 1. UcxoaHble KNMHUYECKMe JaHHbIe U fleyeHue

©0nbHbIX XCH B 3aBMCMMOCTU OT CTEMEHN

MUTPanbHOW peryprurtaumm

Mokasarenb

1 rpynna n=41

2 rpynna n=63

Mon (Myx /xen)C

27 (65%)/14(35%)

45(71%)/18 (29%)

Bospacr, rogpl®

70,3%6,7

69,7£6,5

Kypetme © 12(29,2%) 19 (30)
OK (NYHA) €
[ 4(9,8%) 20 (32%)**
Il 24 (58,5%) 34 (54%)
\% 13(31,7%) 9(14%)*
MPOAOMXMTENBHOCTb
XCH, rogpi@ 2,16%1,44 2+1,36
CUCTONMYECKNN LYM
Ha BepxyLke JIXC 25(61%) 23 (37%)*
NAMT, Kr/MZb 25(23-27,7) 26(23,9-29)
CAZL, mm pr. cT.p 120(110-130) 130 (118-140)
AL, Mm pr. T.0 80 (70-90) 80 (70-88)
YCC, ya/mur P 80 (73-88) 72 (65-84)*
OBIX<45% ¢ 32(78%) 36 (57%)*
OBMIK>45% ¢ 9(22%) 29 (46%)*
OBIX<35% ¢ 25 (60,9%) 19(30%)
TpesoxHocTs P 7(5-10) 7,5 (4-9)
Denpeccys 9(6-10) 7 (4-9)
Jleyenue
Dypocemmp © 34(82,9%) 37 (58,7%)**
bes auypetukos 1(2,4%) 9(14,3%)*
Ivrokcun © 11(26,8%) 4(6,3%)**

[laHHble yka3aHbl: a - B Buae M+SD, b - 8 Buae Meamasl 25-rom 75-ro
nepLeHTUnel, ¢ - B BUae abconioTHoro Yucna GonbHeix (%).
* - p<0,05; ** - p<0,01 No cpaBHEHMIO C NPOTMBOMOAOXHOM PynMo

JaBneHus. B 1o xe Bpems, y naumeHToB 1 rpynmnbl Obina 60-
nee BbICOKas 4acToTa cepaedHbIX cokpatleHuin (p=0,023),
BONBLIMHCTBO 13 HUX MMENO BbIPAXKEHHYIO CUCTONMYECKYIO
anccyHkumio JIXK (p=0,029), Taxenoe TedeHve cepaguHom
HemocTaTouHoCTL (p=0,034). OHM Yallle NaLneHToB 2 rpyn-
Nbl NpuHMManu gurokcnd (p=0,004) n dypocemus
(p=0,004). HeobX0AMMO OTMETUTb, YTO CPEAHSS 403a MO-
cnepaHero Oblna Bbille y naumeHToB 1 rpynnbl (50+£37,4 mr
B CyTKM), MO CPaBHEHWIO C nauMeHTamu 2 rpynnebl
(25,3+£15,4 mr B cytku, p=0,02).

PacnpegneneHue 6oMbHbIX ABYX rPYMM Mo dyHKLMOHAb-
HbIM KJTaccaM B 3aBMCUMOCTY OT chpakLmm Bbibpoca JTK npen-
CTaBneHo B Tabn. 2.

MaumneHTbl 0benx rpynn b CONOCTaBMMBbI MO TAXKECTH
TedeHna XCH Npy HanuHmmn y HNX Kak COXPAaHEHHOW, Tak U1 CHIA-
>xeHHon OBJTX. MaumenTsl 1 rpynnbl co cHxeHHo OBJTX
Yate cootBetctBoBanu [V u Il OK no NYHA, a naumeHTsbl
2 rpynnbl ¢ coxpaHeHHon OBJTX - I DK, xoTs 3T oTnn4mns
He ObINM 3HAYUMbIMU.

Tabnuua 2. PacnpepeneHue 6onbHbix XCH
rno yHKUMOHaNbHbIM Kiaccam
B 3aBUCMMOCTM OT hpakumm Bbibpoca JIXK

to the second group (25,3+15,4 mg per day, p=0,02).
Distribution of patients in both groups depending on FC
and LV EF is shown in Table 2.

Table 2. Distribution of CHF patients depending on func-
tional class and LV ejection fraction

@K (NYHA) 1 rpynna n=41 2 rpynna n=63
OBIIX>45%
Il 4(9,8%) 15(23,8%)
11l 5(12,2%) 12(19%)
I\ 0 0
OBITK<45%
[ 0 5(7,9%)
Il 20 (48,8%) 22 (34,9%)
I\ 12(29,3%) 9(14,3%)

[laHHble yka3aHbl B BIATe abComoTHOro Yicna bonbHbix (%)

FC(NYHA) Group 1 n=41 Group 2 n=63
LV EF>45%
| 4(9,8%) 15(23,8%)
Il 5(12,2%) 12(19%)
\Y 0 0
LV EF<45%
[ 0 5(7,9%)
11l 20 (48,8%) 22 (34,9%)
\Y 12(29,3%) 9(14,3%)

Data are shown as the absolute number of patients (%)

Patients in both groups had comparable CHF severity. In

the first group patients with depressed LV EF more often had
[lland IV NYHA class whereas patients in the second group
with preserved LV EF — Il NYHA class, but these distinctions
were not significant.

BbipaxeHHOCTb cmnTomoB XCH (B 6annax no LLIOKC)
Obina conoctasmnMa B 0beux rpynnax (8 (5-9) n 6 (4-8) ban-
OB, COOTBETCTBEHHO, p=0, 168), 0AHAKO NaLMeHTbl 1 rpyr-
Mbl Yalle KanoBanucb Ha «nepebom» B paboTe cephua
(p=0,046) 1 NpX OCMOTpPE Y HUX YaLLle BbIABNANMCL HAOYX-
LiVie WwenHble BeHbl (p=0,025). Mpn ayckynbTaumm cepaua
y 25 (61%) 13 41 naumenta 1 rpynnbiny 23 (37%) 13 63
naumeHToB 2 rpynnbl (p=0,015) BbICNYLLINBANCA CUCTONM-
4eckMM WYM Ha BepXYLUKe cepaua.

Hamu He ObIno 0TMEHEHO 3HAYMMBbIX OTAINYMIA B Ka4ecTBe
XKU3HM Mexy naumeHTamu 11 2 rpynn (34 (23,5-55,5) 1
35,5 (24-56) bannos, cootsetctBeHHO, p=0,855). YpoBeHb
NPOXOANMON ANCTAHLLM 38 6 MUHYT y NaLmMeHToB 1 rpynnbl
(247 (189-329) MeTpoB) Obln MeHbLLE MO CPABHEHNIO C Ta-
koBOW y NaLmeHToB 2 rpynnbl (300 (210-369) metpos). Oa-
HAKO 3TV Paznu4ma He Bbink 3Ha4MbIMK (p=0,430).

Mpw onpefeneHnn cteneH BbIPaXKeHHOCTU TPEBOXXHO-
rO W AenpeCccMBHOrO CTaTyca 3Ha4MMOrO PasNnNyma MeXy na-
LMeHTaMm 06enx rpymn BbISBNEHO He ObINO.

JlabopaTopHble faHHble NaLMEHTOB OblNK NPaKTUYeCckn
O[IMHAKOBbI B KAX/0W rpynre, 4To NpefcTaBneHo B Tabn. 3.

PaumoHansHas ®apmakotepanus B Kapgnonorny 2009;Neb
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CHF symptoms severity (CSS points) was comparable in
both groups (8 [5-9] and 6 [4-8] points respectively,
p=0,168). However patients in the first group complained
of heartbeating irreqularity (p=0,046) and had engorged
neck veins more often (p=0,025). Apical systolic murmur
was auscultated in 25 (61%) of 41 patients in the first group
and in 23 (37%) of 63 patients in the second group
(p=0,015).

We did not observed any significant distinctions in qual-
ity of life between patients of both groups (34 [23,5-55,5]
and 35,5 [24-56] points, respectively, p=0,855). Patients
in the first group had lower walking distance (6-min walk-
ing test) compared to patients in the second group (247
[189-329]and 300 [210-369] meters, respectively). How-
ever these distinctions were not significant (p=0,430).

Significant differences in state of anxiety and depression
between patients of both groups were not revealed as well.

Laboratory data were similar in both groups, they are
shown in Table 3.

Table 3. Laboratory data of CHF patients

Laboratory data Group 1 n=41 Group 2 n=63
Potassium, mmol /I 4,65 (4,3-5,0) 4,8 (4,4-5,0)
Sodium, mmol/I 142(138,7-143)  142,7(140-144)
Urea, mmol /| 8,2 (7-9,6) 7,6 (6,3-8,9)
Creatinin, mmol /I 109 (94-121) 108,8 (100-125,8)
GFR, ml/min/1,73m’ 55,5 (47-64) 54 (47-64)
Iron, m mol/I 14,7 (10-16) 13,9(11,9-19,9)

Hemoglobin, g/dl 13,45(12,6-14,4)
Data are shown as the median of 25 and 75 percentiles

13,75(13-14,8)

Tabnuua 3. labopaTopHble faHHble 6onbHbIX XCH

JlabopaTopHble gaHHble 1 rpynna (n=41) 2 rpynna (n=63)
Kanuit, Mmonb/1 4,65 (4,3-5,0) 4,8 (4,4-5,0)
Hatpuit, Mmonb/n 142 (138,7-143)  142,7 (140-144)
MoyesyHa, MMOTb/n 8,2(7-9,6) 7.6 (6,3-8,9)
KpeaTuHiH, MMorib /7 109 (94 -121) 108,8 (100-125,8)
CK®, mn/MuH/ 1 73m2 55,5 (47-64) 54 (47-64)
Xeneso, MKMOfb /11 14,7 (10-16) 13,9(11,9-19,9)

13,45 (12,6-14,4)

[laHHble B BMAe MeayvaHbl 25-ro 1 75-ro nepueHTunen

lemornobuH, r/on 13,75 (13-14,8)

Patients in the first group had significantly lower EF than
patients in the second group according to ultrasound ex-
amination results (p<0,001). They had LV systolic dysfunction
(EF <45%) and severe dysfunction (EF <35%, p=06052)
more often. Dimensions and volumes of LV and LA, mean and
systolic pressure in pulmonary artery, LV end-diastolic pres-
sure were also higher in patients of the first group compared
to patients of the second one.

We estimated previous hospitalization frequency (including

o pe3ynbTatam 3X0KapaVorpadmHeckoro NCCNeaoBaHMS
(Tabn. 4), OBy naumeHToB 1 rpynnbl Oblna CyLLIECTBEHHO HIXE
TakoBow B 2 rpynne (p<0,001). Kpome Toro, cpean HMx Yalle
BCTPEYaNMChb NaLMEHTbI C CUCTONMYECKOM AUCAYHKLMen JIK
(DBL45%) 1 C TAXENOW C1CTONMYECKOM AMchYHKLmen JIK
(DBL35%, p=0,052). Pasmepbl 1 06bEMBI JIXK 1 neBoro
Npeacepans, CUCTONMYecKoe 1 CpeHee AaBNeHMe B IEroy-
HOW apTepuK, KOHEYHO-AMacTonmyeckoe fasnexne B JIXy
HIX Tak>Ke 0Ka3anmch Oorble Mo CPaBHEHMIO C NaLMeHTaMM
2 rpynnel.

Mbl OLIEHWINN YaCTOTY rOCNUTaNM3aLmii OOMbHbIX, B TOM
YlCJIe 1 MOBTOPHbIX, C MOMEHTA MOCTaHOBKM MM AMarHo3a
«XPOHMYeCcKas cepeyHas HeLOCTaTOYHOCTb» A0 MOCTymIle-
HWS oz, Hawe HabniodeHWe. OKasarnock, YTo NauyeHTb! 1 rpyn-
Mbl YaLlle FoCNUTanmM3npPOBaNCsL NO NOBOAY AeKOMMeHCaLLM
XCH v 0bocTpeHns nieMmndeckor bonesHn cepaua (p=0,045)
Mo CPaBHEHMIO C MaLMeHTaMuK 2 rpynnbl. YTo KacaeTcs no-
BTOPHbIX FOCMMTaNM3aLMM, X YacToTa Oblna CONoCTaBMMa Cpe-
AV naumeHToB obeunx rpynn (p=0,172).

ObcyxpeHne

MpoBeAeHHOe HaMM NCCNefoBaHMe NOKa3ano, Ytoy 37
(40,2%) 113 92 NaLWEHTOB, NEPEHECLLIMX UHDAPKT MM1OKapaa,
BbISIBNISNACh OTHOCKTENbHAs MP 3-11 creneHi 1 Bbile. O6 3ToM
e coobulaeTcs B paboTax Apyrix nccneposatenen [2,14].
CornacHo T. Koelling c coaBt. [ 15], Taxénas cteneHb MP Ha-
bnopaetcs y 18,9% OonbHbIXx XCH ¢ cucTonmyeckon amc-
cyHkumen X (PBJIXK £35%), B TO BpeMs Kak Mo HalnM
LaHHbIM Tsxkénas MP BbISBASNAck y OOMbLUEro Y1cia naum-
eHToB (34%) C cucTonuyeckon amnchyHkumen JIXK
(DB <35%). BbICOKMI MPOLIEHT BCTPEYAEMOCTM TXENON MP,
BO3MO>HO, 0OBSACHSAETCS He TONbKO DOMBLLMM KONMYECTBOM
NaLEeHTOB C CUCTONMYECKOWN AncdyHKUmen JIX, Ho 1 yacTo
COMYTCTBYIOLLIEN apTepUanbHOM MTMNEPTOHMEN, SBNSIOLLENCS
OLHVM 13 (haKTOPOB PEMOLENMPOBaHMA cepaLa. PacTaxm-
MOCTb MVOKapa NPSMO 1 ONOCPeOBaHHO BIMSAET Ha CTPYK-
TYPY ¥ hyHKUMIO Neperpy>KeHHoro 06bEMOM M [aBeHu-
eM ceppua. oBbIlLeHHOe HanpsXXeHne CTeHKW 1 nocne-
JytoLLee HapacTaHvie PacTKMMOCTY KapANOMMOLIMTOB CMO-
COOCTBYET YANMHEHNIO CapKOMEPOB, KOTOpbIE ABNSIOTCS
Knto4eBbIMM NaTOMU3MONOTMHECKMMMN PaKTOPaMm Pa3BUTUS
rMnepTpohumn MMoKapaa, HTo B CBOIO 04epefb CnocobCTBy -
et aunataun JIK. CornacHo akcneprmeHTanbHbIM OaHHbBIM,
Taxenas MP nprBOaMT He TONBKO K 3HA4NMOMY CHUXKEHMIO
COKPaTUMOCTH, COKPATUTENBHOIO pPe3epBa, HO U K 3MeHe-
HMIO FOMeOCTasa B kapanomuoumtax [16]. i3meHeHne Ha-
MPSXEHWS CTEHKM M1OKapaa MMeeT BonbLLIOoe BO3LENCTBIE
Ha 3KCMPeCCMIO MECTHbIX HEMPO3HAOKPUHHbBIX cncTem. Me-
XaHWYeckoe pacTaXeHre MUoKapha MPUMBOAUT K BbICBO-
DOXOEHMIO aHrMOTeH3MHa || 13 M30MMPOBAHHbBIX HEOHa-
TaNbHbIX 11 3pENbIX MUOLMTOB 1 YBENMYMBAET 3KCMPECCUIo APy -
VX KOMMOHEHTOB PEHMH-aHMMOTEH3MH-aNbA0CTEPOHOBOV CU-
creMbl (PAAC) No MexaH13My 0DpaTHOM CBS3U. PacTaKMMOCTb
MMOKapOa YBEeIMYMBAET akKTMBALMIO PELLENTOPOB K aHMMo-
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Table 4. Structure-functional heart parameters in patients

Tabnuua 4. CTpyKTYypHO-(PYHKLMOHANbHbIE MOKa3aTenm

with CHF cepaua y 6onbHbIx XCH

Index Group 1 n=41 Group 2 n=63 p MokazaTenb 1 rpynna n=41 2 rpynna n=63 p

LV EF (%) 34 (29-40) 44 (35-55)*** <0,001 OBIIX (%) 34(29-40) 44 (35-55)***  <0,001
EDD (cm) 6,3(5,8-6,8) 5,88(4,9-6,4)***  <0,001 KOP (cm) 6,3 (5,8-6,8) 5,88 (4,9-6,4)*** <0,001
ESD (cm) 4,7 (4,4-5,5) 4,35(3,7-4,8)***  <0,001 KCP (cm) 4,7 (4,4-5,5) 4,35(3,7-4,8)*** <0,001
LA (cm) 4,55 (4,2-4,8) 4,3 (4,1-4,4) 0,004 nn (em) 4,55 (4,2-4,8) 4,3(4,1-4,4)* 0,004
LAV (ml) 83 (69-127) 59(49,8-67,5)***  <0,001 VN (mn) 83(69-127) 59 (49,8-67,5)*** <0,001
iLAV (ml/m?) 45(38,9-63,4)  31,9(27,9-37,2)*** <0,001 Mo (mn/m*) 45(38,9-63,4)  31,9(27,9-37,2)*** <0,001
EDV (ml) 180 (152-221) 156,5 (112-200) 0,058 KIO (mn) 180 (152-221) 156,5(112-200) 0,058
ESV (ml) 114 (89-148,5) 87,5 (50-126)* 0,014 KCO (mn) 114 (89-148,5) 87,5(50-126)* 0,014
iEDV (ml/m?) 102 (85-116) 87,5(58,8-108,7)* 0,029 VKLO (mn/wm°) 102 (85-116)  87,5(58,8-108,7)* 0,029
iESV (ml/m?) 65 (45,4-77,9) 47(26,7-68,5)* 0,014 UKCO (mn/m*) 65 (45,4-77,9) 47(26,7-68,5)* 0,014
IVS (cm) 1,1(1,02-1,15) 1,13(1-1,2) 0,240 MXT (cm) 1,1(1,02-1,15) 1,13(1-1,2) 0,240
LVPW (cm) 1,1(1-1,13) 1,05 (1-1,1) 0,469 3CTX (cm) 1,1(1-1,13) 1,05(1-1,1) 0,469
MPPA (mmHg) 27,8 (25-35) 24(20,5-27,5)***  <0,001 Pcp IA (Mmpr.ct) 27,8 (25-35) 24(20,5-27,5)*** <0,001
SPPA (mm Hg) 40,9 (34-54) 31(27,8-35,5)¥**  <0,001 Pc JIA (MM pr.cT) 40,9 (34-54) 31(27,8-35,5)*** <0,001
RWT 0,34(0,32-0,38)  0,38(0,3-0,45)* 0,021 oTC 0,34(0,32-0,38)  0,38(0,3-0,45)* 0,021
S| 0,72 (0,68-0,78) 0,7(0,65-0,75) 0,053 Nedh 0,72 (0,68-0,78) 0,7(0,65-0,75) 0,053
L (cm) 8,5(7,9-9,0) 8,3(7,7-8,96) 0,178 L (cm) 8,5(7,9-9,0) 8,3(7,7-8,96) 0,178
EDP (mm Hg) 14(13-15) 13,2 (13-14)* 0,015 KO (mm pr.ct) 14 (13-15) 13,2(13-14)* 0,015

Data are shown as the median of 25 and 75 percentiles.

*- p<0.05; **- p<0.01; ***- p<0.001 as compared to the opposite group

EF - ejection fraction; EDD - end-diastolic dimension; ESD - end-systolic dimension;

LA - left atrium; LAV - left atrium volume; iLAV - LAV indexed to body surface area;

EDV - end-diastolic volume; ESV - end-systolic volume; iEDV - EDV indexed to body

surface area; iESV - ESV indexed to body surface area; IVS - interventricular septum;
LVPW - LV posterior wall; MPPA - mean pressure in pulmonary artery;

SPPA - systolic pressure in pulmonary artery; RWT - relative wall thickness;

S| - sphericity index; L - LV longitudinal dimension; EDP - end-diastolic pressure.

repeated hospitalizations) from the moment when CHF was
diagnosed first time. It was revealed that patients in the first
group were hospitalized more often than patients in the sec-
ond one, which was due to CHF decompensation and ischemic
heart disease exacerbation. As for repeated hospitalizations,
their frequency was comparable in both groups (p=0,172).

Discussion

Our study revealed that 37 (40,2%) of 92 patients with
previous myocardial infarction had functional MR llI-1V de-
gree. It is in line with other researchers' results [2,14]. Ac-
cording to data received by T. Koelling with co-authors [15]
18,9% of CHF patients with LV systolic dysfunction (LV
EF<35%) have severe MR. At the same time we demonstrated
higher prevalence of severe MR (34%) in patients with LV
systolic dysfunction (LV EF<35%). Such high proportion of
severe MR can be explained not only by large quantity of pa-
tients with LV systolic dysfunction but also by frequent con-
comitant hypertension, which is one of the heart remodel-
ing factors. Myocardium distensibility directly or indirectly af-
fects structure and function of heart overladen by volume or
pressure. Wall increased exertion and following growth of car-
diomyocytes stretchability lead to lengthening of sarcomeres,

[laHHble B B1AE MeamaHbl 25-ro 1 75-ro nepuenTunen. *- p<0,05; **- p<0,01;
**%-p<0,001 Mo cpaBHEHWIO C MPOTVBOMONOXHO Fpynnon

OBJIX — dpakums Beibpoca JIX; KLP ~ KoHeuHo-AMacTonnyeckmii pamep;

KCP - koHeyHo-cvcTonuyeckni pasmep; JM - neBoe npeacepave;

VM - obbem nesoro npeacepaus; O - nHaekc 0bbema NeBoro Npencepans;
KO - koHeuHo-AmacTonnyeckiin 0obem; KCO — KOHEYHO-CUCTONNYECKIA 00beM;
VKO ~ MHAeKC KoHeYHo-AvacTonnyeckoro oobema; MKCO - nHaekc
KOHEYHO-cucTonMyeckoro obbema; MXTT — MeXokenyno4KoBas neperoposika;
3K — 3apHss crerka JIX; Pcp JTA — cpefiHee AaBneHue B IEro4HOM apTepum;

Pc JIA — cucTonmuyeckoe fiaBnenvie B nero4Homn aptepum; OTC — oTHoCKTENbHAS
TonLmHa cteHok JIX; Mcd — uHaekc chepryHocTy; L - npofonbHbin pasmep JIX
8 avactony; K[/ - KoHe4Ho-AnacTonn4eckoe AaBeHme.

TEH3WHY |, yCUnmnBas BbICBODOXOEHME aHrMoTeH3MHa |l, 4To
CNOCOOCTBYET He TOMBKO POCTY, HO 1 arorTo3y MUOKapaa, BHYT-
PEHHEMY WCTOHYEHWMIO M MPOrpeccrBHON Aunataumm JIK
[17-19]. AHanu3 BUOXMMMHECKOTO CreKTpa CTBOPOK MoKa-
3an, 4to npuy MP B HYX copepXmTCs BobLLee KONMYECTBO 13-
OKCUPUBOHYKIENHOBOW KACNOTbI, MINKO30aMUHOTINKAHOB,
KoJinareHa 1 MeHblUee Konn4ectso BoAp! [20]. NoMmnmo 310-
ro, XECTKOCTb paAmanbHO OPUEHTUPOBAHHBIX BOSIOKOH Me-
PEeLHeN CTBOPKM MUTPANbHOTO KilanaHa npv Cepae4Hon He-
LlOCTaTO4HOCTV Ha 50% BbiLLie, @ r’MOKOCTb Ha 35% HIxKe, Yem
y 300poBbIx N1y, [21].
[0 HacToALLEro BpeMeHM BOMpPOC O B3aNMOCBA3M MeX-
Ly nokanm3awmen nepeHeceHHoro MHAapKTa Mm1okapaa 1 va-
CTOTOW BO3HMKHOBEHUS MP oCTaéTcs amckyTabenbHbIM. 1o
JaHHbIM pa3Hbix aBTopoB [22-24], MP pa3suBaetcay 15%
NaLMeHToB Nocse nepeHeceHHOro MHpapkTa M1mokapaa ne-
pefHen creHkn JIK 1y 40% naumeHToB Nocne NepeHeceH-
Horo MHapkTa M1okapaa 3aaHen cTeHkn. B Hawen pado-
Te B 1 rpynne MP 3-1 cTenenu 1 Bbillie BCTpedanacb y 73%
NaUMEHTOB, MepeHecllnx MHMaPKT MUOKapAa nepenHem
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which are crucial physiopathologic factor of myocardium hy-
pertrophy development. The latter promotes LV enlargement.
According to experimental data severe MR leads not only to
contractility and retractive reserve significant reduction but
also to cardiomyocytes homeostasis changes [16].

Alteration of myocardium wall exertion significantly in-
fluences local neuro-endocrine systems expression. Mechanical
stretching of myocardium leads to release of angiotensin Il
from isolated and mature myocytes and increases other ren-
nin-angiotensin-aldosterone system (RAAS) components ex-
pression by feedback principle. Myocardial stretching increases
angiotensin | receptors activation which intensifies an-
giotensin Il release. This contributes not only to growth but
also to apoptosis of cardiomyocytes and consequently to wall
thinning and progressive LV dilatation [17-19]. Biochemi-
cal test of mitral valves showed higher quantity of deoxyri-
bonucleic acid, glycosaminoglycans, collagen and lower
amount of water in cases when MR was present [20]. More-
over rigidity of radially directed fibers of mitral anterior leaflet
is 50% higher and its flexibility is 35% lower in patients with
heart failure compared to healthy people [21].

Correlation between previous myocardial infarction location
and frequency of MR development remains disputable. Ac-
cording to different authors' data [22-24] 15% of patients
with previous anterior myocardial infarction and 40% of pa-
tients with inferior myocardial infarction develop MR. In our
research Ill-IV degree MR was noted in 73% of patients with
previous anterior myocardial infarction and in 27% of those
with inferior myocardial infarction. We did not mark any sig-
nificant difference in frequency of anterior location of pre-
vious myocardial infarction in two groups (n=27, 73% and
n=33, 60%, respectively, p=0,2). Groups also did not dif-
fer in frequency of inferior location of myocardial infarction
(n=10, 24,4% and n=22, 34,9%, respectively, p=0,255).

Some research data demonstrate that patients with mild
and moderate MR did not have any clinical symptoms for long
time. It is connected with adaptation of LV to volume over-
load, so it can keep normal heart function [25]. We agree with
D. Messika-Zeitoun and co-authors who explained signifi-
cant symptoms absence by fall of pressure in dilated left atri-
um due to increase in its compliance in patients with MR [26].
[t takes time for symptoms reflecting decline in heart work
such as weakness, fatigue, palpitation, breathlessness to de-
velop [1]. Results of the study show that heart failure course
was more severe in patients of the first group. Patients of the
second group predominantly had heart failure of FC II. We
did not mark any difference between the groups in SCS points.
It can be probably explained by short and nearly similar heart
failure course in patients of these groups. However, patients
in the first group complained of irregular heartbeating more
often, and engorged neck veins were revealed during phys-
ical examination more frequently. Apical systolic murmur was
auscultated in only 61% of these patients. It is connected with
depressed LV function which leads to fall of atrioventricular

creHkn JTX, ny 27 % naumeHTos, nepeHecLUnX HMapKT M1O-
KapAa 3afiHen CTeHKW. Mbl He OTMETUN 3HA4NMOWN Pa3HU-
Libl MO YaCTOTe BCTPEYaeMOCTV MHapKTa MMOKapaa nepes -
Heln NoKanmM3aLnm cpeam NaLmMeHTOB B CPaBHMBAEMbIX Fpyn-
nax (n=27, 73% nn=33, 60%, cootseTcTBeHHO, p=0,200).
Takxe naumeHTbl 06erx rpynn He pasnmM4anch Nno HacroTe
BCTPe4aeMoCTV MHMAPKTa MMOKaPAa 3aHeW NoKanm3aumm
(n=10, 24,4% nn=22, 34,9%, cooTBeTCTBEHHO, p=0,255).

[aHHble paga nccnenoBaTenen CBUAETENbCTBYIOT O TOM,
YTO MaLMEHTbI C NErKOM 1 ymepeHHoM MP Ha NpoTskeHnm Ann-
TENbHOIO BPEMEHM He UMEIOT KIMHNYECKIX MPOSIBAEHIN, MO-
ckorbky JIK aganmmpyetcs K neperpyske 06bEMOM 1 CNocobeH
noanepXyBaTh HOpMasbHYO PyHKUMIO cepaLa [25]. Henb-
35 He cornacuTbes ¢ MHeHvemM D. Messika-Zeitoun ¢ coaBTo-
pamu, OB BACHABLLINX OTCYTCTBME BbIPAXKEHHBIX KIMHUHECKIX
CYMMTOMOB Y NMaLyeHToB C MP yMeHbLLEeHVIeM AaBfeHWs B oW~
NaTMPOBaHHOM NIEBOM NPeLCEPANM NMPW YBENMYEHWM ero No-
DaTMBOCTV [26]. TonbKO Mo NPOLLECTBIW ONPeaeneHHOro Bpe-
MeHM Yy MaLMeHTOB Pa3BMBAIOTCA Takye CUMATOMBI, KaK Cla-
B0oCTb, yCTanocTb, cepaLeduneHme, oabILKa NPy Harpy3Kke, oT-
paxkatoLpme CHUXeHWe paboTbl cepaua [1]. PesynbTaThl Ha-
Lero UCCefoBaHNA MoKasanw, HTO TAXKeCTb TedeHus cep-
JIe4HOV HeOCTaTOHHOCTM Obina bonee BbipaXeHa y NaLyeHToB
1 rpynnbl. Y NauMeHToB 2 rpynnbl OHa Yallle COOTBETCTBOBASIA
[l OK. OueHnBas BbIpaxeHHOCTb cuMnToMoB XCH B Gannax
no LLIOKC, Mbl He OTMETVNM Pa3HULLb! MeXAY CPaBHVBaeMbIMM
rpynnamu. OTCYTCTBME Pa3nnymm, BO3MOXHO, 0ObACHAETCS
HENPOAOMKUTENBHBIM 1 MPAKTUHECK OAMHAKOBbIM TeHeHEM
cepaeyHoV HeLoCTaTOHHOCTL Y MaUMEHTOB 3TuX rpynn. Oa-
HaKO MaumeHTbl T rpynnbl Yallle XanoBanucs Ha «nepeboun»
B paboTe cepaua 1 Npu U3MKanbHOM OCMOTPE Y HUX Yallle
BbISIBNIANINCH HAOYXLLVE LeHble BEHbI. Y HUX Xe Npu ayc-
KynbTaumm cepaLa CUCTONMHECKUI LYM Ha BEPXYLLKE Bbl-
cnywmBancs Tonbko B 61% cnyyaes. lNocnegHee obb-
AICHAETCA NOCNEACTBUAMM CHUXKEHHOW dyHKUmMK JIK, npu-
BOASILLEN K YMEHbBLLEHWIO aTPUOBEHTPVIKYSIIPHOTO MPaameHTa,
MOTOKY PeryprutaLmm 1, CnefoBaTeNibHO, YMEHbLUIEHMIO MH-
TEeHCVBHOCTM Liyma [14,27]. Heobxoaymo NprHMaTG BO BHU-
MaHWe, YTO BbICYLLMBAEMbIN Ha BEPXYLLIKE CUCTONNYECKIM
LyM obnafiaeT HebOMbLLIOW AMArHOCTUHECKOW LIEHHOCTbIO B
nnaHe Hanudums MP. 310 fenaeT HeobXoOYMbIM UCMOSb30-
BaHMe UHCTPYMEHTaSbHbIX METOA0B MCCNefoBaHuMs (fonnnep
9xoKT) B BbisBNeHUM MP 11 onpefeneHuy cTeneHn eé Bbl-
paxeHHoCTU [24]. MokasaHo, 4To XCH okasbiBaeT HeraTus-
HOE BO3[EeMCTBIME Ha Ka4eCTBO XM3HM NaLMeHTOB, 0CODeH-
HO B NMOXWIOM Bo3pacTe. KayeCTBO XXM3HWM NpeacTaBseT co-
OoW VHTErparbHbIM MoKa3aTerb, OTPAXAIOLLIIA Havbomnee Bax-
Hble (hyHKLLM HeroBeka U X U3MEeHeHe Npu pas3BuTUn 0o-
ne3Hu. HeobxoayMo OTMETUTb, HTO C MOMOLLbIO MOHATUS KX
Mbl OLLEHMBANM He TAXeCTb TedeHns 3aboneBaHus, a To, Kak
NaLVEeHT NepeHoCUT CBOE 3aboneBaHue. Y Bcex Halwux na-
LWMEHTOB Mbl OLIEHMBANM Ka4YecTBO XW3HM B Bannax. Mony-
YeHHble HamuK pe3ybTaTbl MOKa3anu, HTo y NaLLMEeHTOB C Bbl-
paxeHHon MP 1 6e3 TakoBOWM Ka4eCTBO XM3HM Oblno cono-
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gradient and consequently to decrease in regurgitation
flow and murmur intensity [14,27]. Apical systolic murmur
does not have any significant diagnostic value for MR. That
is why instrumental methods (Doppler echocardiography)
are necessary to estimate MR presence and extent [24].
CHF has negative impact on quality of life especially in eld-
erly patients. Quality of life is an integral index which reflects
the most important human functions and their modifications
during disease development. Using the "quality of life" con-
cept we evaluated how a patient withstands the disease but
not the severity of disease course. We estimated quality of
life in points in all patients. Our results demonstrate that qual-
ity of life was comparable in patients with and without se-
vere MR. Absence of distinctions can be probably explained
by the fact that when disease is long-lasting some patients
get used to it and stop paying attention to it. We also did not
register any difference in physical exercise tolerance on walk-
ing test results. It is possibly explained by prevalence of CHF
patients with FC Il in both groups. Concomitant diseases, geri-
atric syndromes aggravating HF course [28] and the same
depressive status estimated using "Hospital Anxiety and De-
pression Scale” explain absence of distinctions in symptoms
extent (CSS points) and exercise tolerance. As shown above
presence of CHF symptoms is connected not only with phys-
iological and hemodynamic processes but also with depressive
state which is not rare in CHF patients [29,30]. Psycholog-
ical features of a patient are of great importance as predic-
tors of heart failure symptoms development, in particular fa-
tigue and dyspnoea [31]. No difference in the systolic and
diastolic pressure level was noted between patients in both
groups when estimating hemodynamic parameter but pa-
tients in the first group had more frequent heart rate. Left atri-
um dilates and begins to function as a cavity with low re-
sistance (because there is small muscular mass at this
stage) due to shoves of regurgitating waves. This leads to pas-
sive pulmonary hypertension development (Kitaev's re-
flex). Persisting volume overload results in increase in LV fill-
ing pressure [32]. LV effective stroke volume decreases in pa-
tients with MR and is accompanied by cardiac index lower-
ing and consequent chronic activation of neurohumoral sys-
tems responsible for optimal blood pressure and vascular tone
maintenance. This leads to compensatory augmentation of
heart rate. CHF patients with MR often have low cardiac out-
put, enlarged LA [33,34] and LV volumes, with LV getting
more spheral [34-36]. LV specific volume increases because
of simultaneous evacuation in aorta (effective cardiac out-
put) and in left atrium (regurgitation volume). When vascular
tone and afterload get higher LV ability to evacuate in aor-
ta decreases even more. At that MR extent rises. This is fol-
lowed by left atrium dilatation sometimes up to atriomegaly
development. After that passive pulmonary hypertension is
gradually formed [26,37]. We revealed such changes in pa-
tients with MR of Ill degree and above. Beside changes of
LA and LV structure and function (EDV, ESV, SI) patients in

CTaBMMO. BeposTHO, OTCYTCTBME Pa3nnymii B Ka4eCTBE XKI3-
HW NMaLMEHTOB MOXHO OOBACHUTb TEM, HTO NPW ANINTENIBHOM
TeYeHWM 3ab0neBaHMA MHOTUE 13 HUX NPUBBLIKAIOT K CBOEMY
COCTOSIHMIO 1 MepecTaloT obpallaTb Ha HEro BHMMaHMe.
Hamu Takeke He Oblna OTMeYeHa pasHMLA B NEPEHOCUMOCTY
(hr3MHecKon Harpy3ku naumeHTamm obenx rpynmn no pe-
3yrbTaTaM Tecta C 6-MUHYTHOWM X000, T0, BO3MOXHO, 00b-
sAicHseTCA NpeobnagaHnem naumerTos ¢ IIl PK XCH B ayx
rpynnax. HemanoBaxkHas posb B OTCYTCTBIME Pa3nHMIA MO Bbl-
paxeHHocTW cumntomoB (no LLIOKC) n nepeHocMmocTt
Harpy3ok MPUHaANEeXUT CONyTCTBYIOLLEN NaTonoruu, no-
SBIEHMIO repuapTpUYeckX CUHIPOMOB, YCyryOnsiouwmx
TeveHe cepaeyHON HeloCTaTOHHOCTU [28], 1 OAMHAKOBOMY
OenpeccrBHOMY CTaTycCy, OLeHMBaeMOMY HaMu MO LKase
HADS. Kak Oblno nokasaHo paHee, Hanuime cimntomos XCH
00YCNOBMEHO He TONbKO hU3MONOrMYecknMU U reMofInHa-
MWYECKMMU MPOLLeCCaMm, HO 1 LeNPecCMBHbBIM COCTOAHMEM,
KOTOpOe Hepeako BCTpedaeTcst y 6onbHbix XCH [29,30]. bonb-
LLIOE 3HaYEHME UMEIOT 1 NIMHHOCTHbIE (NCXonorHeckiie) 0co-
OEeHHOCTM NauMeHTa Kak NpeanKTopbl Pa3BUTUS CUMITOMOB
npwv cepaeyHoV He[OCTaTOYHOCTM, B HaCTHOCTM YCTaNoCTu U
ofblwky [31]. Mpw oLeHKe reMOAMHAMUYECKUX M3MEHEHW
HaMW He ObINIo OTMEYEHO Pa3NUYNIA NO YPOBHAM CUCTOMM-
4eCKoro 1 guacronudeckoro AL Mexay naumeHtTaMmm OByx
rpynn, o4HaKo y naumeHToB 1 rpynmbl Obina Oonee Bbicokast
4aCToTa cepeYHbIX COKpaLLeHni. [og BIMAHMEM TONHKOB pe-
MYPruTaLVOHHbIX BOSTH Pa3BMBAETCA BblpaXXeHHas AunataLms
JIeBOro npeacepams, KotTopoe Ha4MHaeT PYHKLMOHVPOBaTb
KaK MOJIOCTb C HU3KUM COMPOTMBIIEHNEM (T.K. Ha 3TOM 3Tane
HeT BObLLION MbILLIEYHO MACChI). TO BEAET K Pa3BUTMIO Nac-
CVBHOWM néroyHor rmnepteHsumn (pecnexkc Kutaesa). Co
BpeMeHeM AnuTenbHas neperpyka 0ObEMOM NEBbIX OTAe-
JI0B CepALia NPUBOANT K MOBbILLEHNIO AaBNEeHNA 3aNONHEHUS
JUK [32]. Y naumentoB ¢ MP cHMxaeTcs 3PheKTUBHbBI
yOaPHbIM 00bEM JTK, 4TO CONPOBOXOAETCS CHUXKEHMEM Be-
NNYMHBI CEPAEYHOrO MHAEKCA U XPOHNYECKOW aKTUBaLMEN
HeMpPOryMopanbHbIX CUCTEM, OTBETCTBEHHBIX 3@ MOLAEPXKA-
HWe onTMMasbHOro YpoBHSA ALl 1 COCYAMCTOrO TOHyca. 3T0 Be-
[IET K KOMMEHCATOPHOMY YBEMMHEHMIO HaCTOTbl CEPLAEHHbIX CO-
KpateHun. Y 6onbHbix XCH ¢ MP Hepeako CHKeH cepaeq-
HbI BbIOPOC, yBeNMYeHbl 0OBLEMBI NIEBOrO Mpeacepams
[33,34] 1 JIX, hopMa KOTOpOro CTaHoBUTCS Bornee ccheprHON
[34-36]. B cBA3M C 0O4HOBPEMEHHBIM OMOPOXHEHNEM J1EBO-
ro Xenyo4Kka B aopTy (3 eKkTMBHbIN cepaeyHbIn BbIOPOC)
1 B neBoe npeacepavie (06bEM peryprutaLmm) ero yaensHbIi
06beM yBenunymBaetcs. COCyaNCTbIV TOHYC 1 NOCTeHarpy3-
Ka NMocTeneHHO BO3PaCTaloT, YTO el DofblUe CHUXKAET Cro-
COBHOCTb JIK 0nMoposkHATLCS B aopTy. MpL1 3TOM HaUMHAET BO3-
pactatb Benn4nHa MP 11 co BpemMeHeM yBeNMHMBaeTCs e€ 00b-
eM. B panbHenLieM NpomcxoamT AunataLms neBoro npep-
cepama, LOCTUras MHOrAa CTeneHy aTproMeranu, 1 nocre-
NeHHO (hOPMUMPYeTCA MNacCMBHAA NEro4Has rmnepTeH3us
[26,37]. MogobHble M3MeHeHs Dbl BbISIBNIEHbI HAMI Y Ma-
umeHToB ¢ MP 3-11 cTeneHn 1 Bbille. [TOMUMO U3MEHEHUS
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the first group had increased systolic and mean pressure in
pulmonary artery, which is typical for patients with moder-
ate or severe CHF with MR. High frequency of hospitaliza-
tions with CHF decompensation or IHD exacerbation can be
explained by more severe disease course. This happened more
often in the first group.

Conclusion

MR detected using Doppler echocardiographic exami-
nation can be considered as one of sensitive predictors of LV
geometry and function alteration in CHF patients. Our results
witness that MR plays an important role in clinical symptoms
development and in sustaining the quality of life in CHF pa-
tients. Timely detection of MR and estimation of its extent
must determine such patients treatment tactics to slow down
worsening of their functional state and to diminish hospi-
talization frequency.
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cTpyKTypbI 1 hyHKLmM JIXK (KOO, KCO, Ucd) v nesoro npes-
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TeyeHus ¢ MP. BbICOKyt0 HacTOTy rocnuTanmsaumi no noeo-
Iy nekomneHcaummn XCH mnmn oboctperns MBEC MoXHO 00b-
SICHWTb Doree TKENbIM TedeHeM 3aboneBaHus, YTO IMESo
MecCTO Yallle cpeu naumeHToBs 1 rpynbl.

3akntoyeHune

MP, BbisiBNseMas ¢ nomolusto gonnnep IxoKIl nccneno-
BaHWs, Y 6onbHbIX XCH MOXET paccMaTpuBaThCs B KadecTse
OJHOr0 M3 YyBCTBUTENbHBIX NPeaUKTOPOB M3MEHEHWI reo-
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