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Heart rate variability in patients with previous Q-wave myocardial infarction in different treatment schemes in early postinfarction period
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Aim. To evaluate influence of various drug combinations on heart rate variability (HRV) in patients with previous Q-wave myocardial infarction (Q-MI) in outpatient period of rehabilitation.

Material and methods. A total of 316 patients with previous Q-MI were randomized into three groups. Patients of the control group (n=103) received standard therapy (acetylsalicylic acid, enalapril, meto-
prolol, simvastatin) during 2 years after discharge from the hospital. Patients of the first studied group (n=107) were additionally treated with trimetazidine, and patients of the second group (n=106) re-
ceived combined therapy with ramipril, carvedilol and trimetazidine. HRV parameters (derived from ECG 5-minute recording) were registered at the beginning of the study, 6 and 24 months after the be-
ginning of the study.

Results. HRV parameters improvement was more significant in the second group compared to the first and to control groups. In the second group LF increased from 223.8+56.2 to 734+90.9 ms? (p<0.001),
in the first group - from 217.8+54.3 to 713+88.1 ms?, and in control group - from 225.4+49.0 to 589+72.0 ms’. HF increase was also more significant in the second group: from 189.5+54.4t0 801£97.5
ms? (p<0.001) compared to the first and to control groups: from 176.6£47.3 t0 579+91.2 ms? and from 180.9+50.4 to 487+83.4 ms?, respectively. SDNN rose from 27.8+3.2 t0 52.4+4.4 ms (p<0.05)
in the second group, from 27.4+2.7 to 41.2+3.8 ms in control group, and from 26.7+3.0 to 46.5+4.0 ms in the first group. RRNN increased from 664.5+99.0 to 833£98.7 ms (p<0.05) in the second
group, from 676.2+85.3 to 793+87.6 ms in control group, and from 658.1+97.2 to 826+92.8 ms in the first group.

Conclusion. Two-year treatment with enalapril and metoprolol as a part of standard therapy improves HRV parameters of Q-MI patients. Addition of trimetazidine to this combination leads to even more
significant improvement of HRV parameters in postinfarction period. The most significant effect on the reduction of sympathetic nervous system activity, increase in parasympathetic nervous system activi-
ty as well as improvement of HRV parameters was observed in therapy with combination of trimetazidine, ramipril and carvedilol.

Key words: heart rate variability, trimetazidine, ramipril, carvedilol, postinfarction period.
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BapuabenbHocTb puTMa cepaLa y NaLmMeHToB, nepeHeclnx Q-nH$apKT MUOKapAa, NPU pasHbIX MeAUKAMEHTO3HBIX CXeMaXx JleYeHns B paHHeM NoCTUH(apPKTHOM nepuoae
A.A. Abpynnaes*, P.M. ladyposa, Y.A. Vicnamosa, /1.A. Kaguesa, P.I. Xab4atos
[larectaHckas rocyapCTBeHHast MeanumMHckas akagemus. 367012, Pecnybnvika larectaH, Maxadkana, ni. JleHnHa, a.1

Llenb. OLeHWTb BNMSHWE Pa3HbIX COHETaHUI MeAMKAaMEHTO3HbIX CPEACTB B aMOynaTopHOM neprofe peabunutaumm Ha nokasatenu BapuabensHocT putMa cepaua (BPC) y nauvenTos, nepeHeclumx Q-
UHbapKT Mrokapaa (Q-UM).

Matepuan 1 meToapl. 3 16 naLyieHToB ¢ nepeHeceHHbIM Q-VIM paHAOMM3MPOBaHbI B TPV FPyNMbl. B TedeHWe ABYX NeT nocne BbIMUCKM K3 CTaLMOHaPa B KOHTPObHOM rpynne 13 103 naLueHToB MCrnonb3oBaHa
CTaHAapTHas Tepanus (auetnncanuunnoBas KUCI0Ta, 3Hananpus, MeTonponon, CUMBAcTaTviH). B uccnesyemont 1-i rpynne n3 107 NaLmeHToB NpyMeHeH [ONONHUTENbHO TPMMETa3WaNH; BO 2-11 rpyn-
ne v3 106 NaumeHToB 1CNONb30BaHbl PaMUMPWN 1 KapBEAWIION B COYETaHUM C TPUMETa3MAMHOM. VICXofHO, Yepes LwecTb MecsLLEeB 1 Yepe3 [iBa rofja pervcTpuposanyt nokasarenu BPC, nomnyyeHHble npu
3anmcn OKT B TedeHve 5 MUH.

PesynbTartbl. Mokasateny BPC Bo 2-11 rpynne ynyywmmncs CraTMcTieck 3Ha41mo B Bonblueit cTeneHi, 4em B 1-i 1 KOHTPONbHO rpynnax HabniofeHs. MokasaTenb HU3Kux YacToT LF yBennimnncs 8o
2- rpynne ¢ 223,8+56,2 fo 734+90,9 mc? (p<0,001) npotus auHammkm ¢ 217,8+54,3 go 713£88,1 Mc? v ¢ 225,4£49,0 0o 589+72,0 MC? B 1-1 U KOHTPOJIbHOW rpynnax, COOTBETCTBEHHO. Bbi-
COKOYACTOTHbIN NokasaTens HF Takke yBenninncs 8o 2-1 rpynne ¢ 189,5+54,4 1o 801+97,5 mc? (p<0,001) no cpasHeHmio ¢ AuHaMukon ¢ 176,6+47,3 00 579+91,2 mc? v ¢ 180,9+50,4 no 487+83,4
MC? B 1-1 1 KOHTPOMHOM rpynnax, cootsetcteeHHo. OTMedeH npupoct SDNN Bo 2-1 rpynne ¢ 27,8+3,2 1o 52,4+4,4 mc (p<0,05) npoTvs yenuienus ¢ 27,4+2,7 0o 41,2+3,8 MC B KOHTPONBHON U
€26,7+3,0 00 46,5+4,0 mc B 1-1 rpynnax. Ysenuderve RRNN coctasuno Bo 2-i rpynne ¢ 664,5+99,0 1o 833+98,7 mc (p<0,05) npotue npupocTa ¢ 676,2+85,3 Ao 793+87,6 MC B KOHTPOSBHON
1nc658,1+97,2 o 826+92,8 mc 8 1-1 rpynnax.

3aknioyeHue. [IByxroanyHoe fiedeHme NaLneHToB, nepeHecturx Q-VIM, 3Hananpunom 1 MeTonponosom B COCTaBe CTaHAapTHO Tepanueit cnocobCTBYeT ynyUlleHuio nokasateneit BPC. BkiiodeHme Tpu-
MeTa3uavHa B 3Ty KOMOUHALLMIO NPUBOAUT K elLie 6ofbLieMy ynyyLueHyio nokasateneid BPC B NoCTUHGapKTHOM neprofe. Hannydine pesynsTaTbl B yMEHbLUEHM aKTUBHOCTU CYMMATUYECKOM, NOBbILLe-
HUW aKTUBHOCTU NapacyMnaT14eCKon HePBHOW CUCTEMbI 1 yyHLLeHWW nokasaTenei BPC LOCTUraloTcs Npy UCNOMb30BaHUM COHETaHWsA TPUMETa3WAVHA C PAMUNPUNOM Vi KapBEAWIIONOM.

KnioyeBble cnoBa: BaprabebHOCTb prTMa CepALa, PaMUNPIA, KaPBEAWON, TPUMETa3WUANH, NOCTUHMAPKTHBIN NepYoA.
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Angiotensin-converting enzyme (ACE) inhibitors,
B-blockers, antiplatelet drugs, statins are used to prevent
ischemic heart disease (IHD) complications in patients with
previous myocardial infarction [1-3]. When cardio-vascu-
lar function is normal spans between the two adjacent car-
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Kapavionorim n obLyevi BpaqebHovi npaktyki ArMA
ragpyposa PasnstT MaromeaTarnpoBHa, K.M.H.,
aCCUCTEHT ToV Xe Kagenpsl

UcnamoBa YMmeT AbAynxakMMOBHA, K.M.H.,
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[Inst BTOpMYHOM NPOhUNaKTVKA ULLIEMUYECKO DONe3HM
cepaua (MBC) B NOCTUMHMAPKTHOM Neproae npeasioxe-
Hbl MHTMOUTOPbLI aHMMOTeH3MHMNpeBpaLlatoLlero dep-
meHTa (MAM®), B-anpeHobnokatopsl (BAB), aHTUarpe-
raHTbl, CTatTyHbl [1-3]. Mpy HOpMaibHOM COCTOAHNN Cep-
OEYHO-COCYAUNCTON CUCTEMbI MPOMEXXYTOK BPEMEHW MeX-
[y OBYMS COCEOHNMU CepAeYHbIMU COKPALLEHUAMN Me-
HAETCA OT COKPALLEHMA K COKPALLEHMIO, YTO MPUHATO Ha-
3bIBaTb BapuabenbHoCTbIo ptMa cepaua (BPC) [4,5]. OHa
CHXKAETCA BCKOPe Nocsie MHdapkTa Mmokapaa (VM) v Ha-
YMHAET BOCCTAaHABMBATLCA B TEHEHME HECKONbKMX Heerb,
J0CTUras MakcMyma (Ho He BO3BPaLLAsiCh K MCXOAHOMY)
yepes 6- 12 mecsLeB. B ee ocHoBe nexxumnt obecnedeHme ba-
naHca mexay cumnatundeckon (CHC) v napacumMnatinye-
cKkom HepeHol cuctemamu (MHC) [6,7]. CHuxeHHas BPC
— 3HaYMMbIV NPEONKTOP CMEPTHOCTU U apUTMUYECKIMX
OCNOXHEHWI (HanpumMep, CUMATOMATUYECKOM YCTONYN -
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diac contractions always vary, which is called heart rate vari-
ability (HRV) [4,5]. HRV decreases right after myocardial
infarction (MI) and is recovering during next several
weeks. It achieves maximum in 6-12 months, without re-
verting to the original level. HRV reflects balance between
sympathetic (SNS) and parasympathetic (PNS) nervous sys-
tems [6,7]. Low HRV is a significant predictor of mortali-
ty and arrhythmic complications (for example, sustained
ventricular tachycardia) in patients after myocardial infarction
[8]. Beta-blockers significantly change HRV in IHD patients.
They increase parasympathetic impact on HRV and prevent
sympathetic influence rising in early morning hours, which
improves disease course. ACE inhibitors also improve HRV
parameters (and therefore prognosis) [9,10].

It is necessary to look for new opportunities to elevate
myocardial electrical stability in patients in postinfarction
period, as it helps to prevent heart rate disorders and sud-
dendeath [11,12]. Analysis of myocardial electrical stability
in clinical practice can also help to select optimal doses of
drugs depending on vegetal regulation background, and
to estimate treatment efficiency [9]. It is interesting to study
how myocardial cytoprotector trimetazidine improves
HRV indices both in combination with ACE inhibitors and
B-blockers of the second generation (enalapril, metopro-
lol) and in combination with similar drugs of more recent
generations (ramipril, carvedilol).

The aim of the study was to evaluate how a two-year
treatment with various combinations of drugs influences
HRV indices in patients with previous Q-wave myocardial
infarction.

Material and methods

The study conformed to the Helsinki declaration. All pa-
tients gave their written consent to participate in clinical tri-
al. The study protocol was approved by the Ethical committee
of the Dagestan State Medical Academy (DSMA).

An open prospective randomized comparable study was
conducted on the base of Makhachkala municipal out-pa-
tient clinic Ne4 and the Cardiologic clinic of DSMA. A to-
tal of 316 patients who experienced Q-wave myocardial
infarction between January of 2003 and June of 2008 were
included into the study. In most cases myocardial necrosis
biomarkers (myoglobine, creatine phosphokinase MB-frac-
tion, troponins T or |) detected with the high-quality test-
plates of the ACON company (the USA), together with the
specific clinical picture, ECG data (pathological Q wave or
QS; ST elevation 20,2 mV in two chest leads or 20,1 mV
in standard leads; newly diagnosed left branch block), and
echocardiographic findings (local asynergia, hypo- or
akinetic zones) provided the basis for diagnosis. Duration
of follow-up period was two years.

Inclusion criteria were: a) 18-21 days after verified pri-
mary Q-wave myocardial infarction; b) age <75 years;
) informed written consent to participate in the studly.

BOW XXeNydo4KOBOW TaxMKapamm) y NaumMeHToB, nepe-
Heclmx M [8]. BAB y 6onbHbIx MBC npnBoasaT K 3Ha4u-
TeNibHOMY M3MeHeHuo BPC 3a c4eT yBenn4eHms ee KoM-
NoHeHTOB, 0bycnoBneHHbIX BAusHWem MHC; npen-
YNpexaatoT ycuneHne CUMnaTnyeckyx BAUSHNN B paHHMe
YTPEHHME Yachl, YTO yrnydllaeT TedyeHne 3aboneBaHus.
NANO® Takxke ynydwaloT napametpsl BPC, a cneposa-
TenbHO, ¥ NporHos [9,10].

B 10 e Bpems HeOOXOAMMO fasibHelLLee BbiSBIEHNE
BO3MOXHOCTEN NOBbILLEHNS 3NEKTPUYECKOM CTabunbHO-
CTW MUOKapAa B NOCTUH(APKTHOM Nepuone, 4To Cro-
cobcTByeT NpodunakTike HapyLIEHWI pUTMa cepaua u
BHe3anHow cMeptn [11,12]. AHanm3 TakoBOW B KINHWN-
4eCKOW NPaKTVKe MOXKET ObITb eLLLe NCMOMb30BaH A5 NOA-
Bopa onNTMMarbHbIX 403 NPENapaToB C y4eToM hoHa Be-
reTaTMBHOM perynaumm (BP) opraHmnama v Ans BbISBNeHNs!
ahdekTMBHOCTM NpoBoauMon Tepanun [9]. NHTepec
npencraBnaeT usydeHne 3pdeKkTMBHOCTM MNOKapaanbs-
HOIO LIUTOMPOTEKTOPa TPMMETA3VAMHA B YIyHLLEHVN MO-
kasaTenen BPC kak B codetanum ¢ MATIO n BAB BToporo
nokoneHuns (3Hananpwn, MeTonposon), Tak 1 C UCMob-
30BaHWeM Apyrix aHanornyHbIx cpeacTs bonee No3aHMX
NOKOoNeHU (pamMnnpus, Kapeeaunon).

Llens nccnenoBaHmsa — OLEHWUTL BIVAHME PA3HbIX Ba-
PVaHTOB KOMOVHMPOBaHHOW hapMakoTepanum Ha au-
HamuKy nokasatenen BPC B TeqeHme OByX €T BTOPUHHOM
npodunaktnkm MBC y nauneHToB, nepeHectunx Q-VMM.

MaTtepunan n metopgbl

VccnenoBaHye COOTBETCTBOBASO TPeOOBaHMAM Xefb-
CMHKCKOW Aekrapaumn. Y Bcex naumeHToB ObIno noy4eHo
NMCbMEHHOe MH(POPMUPOBAHHOE COrMacKe Ha y4acTue B
KIMHNYeCKOM NCCefoBaHMK. MNpOTOKON NCCNefoBaH s
Obin of0bpeH STndecknm komuteToM FOY BMO «[are-
CTaHCKas rocymapCTBeHHas MeauLMHCKasa akagemMums
(OrMA) M3 CP PO».

OTKpbITOE MPOCNEKTUBHOE PAaHOOMM3MPOBAHHOE
CpaBHUTENIbHOE NCCNeAoBaHMe NpoBeaeHo Ha base My-
HULMNANbHOM NONMKIHWKM N2 4 1. Maxadkanbl 1 KNUHWKK
kapauonorumn OTMA. BkmiodeHbl 316 OonbHbIX, nepe-
Heclwnx Q-M B nepuop c sHeapsa 2003 r. no mioHs 2008
r. B GonbLUMHCTBE CIy4aeB AMarHo3 CTaBUIICS Ha OCHOBA-
HWW BbISIBNIEHS MapPKePOB HEKPO3a M1okapaa (Mm1orno-
OUH, MB-dpakums kpeaTHHOCHOKMHA3bI, TPOMOHWH T 1
| C MICNONb30BaHMEM Ka4eCTBEHHbIX TECT-MAHLIETOB hUp-
Mbl ACON, CLLIA) B codeTaHnM C XapaKTepHOM KInHUYe-
CKOW KapTWHOW, anekTpokapanorpadudeckumm (3KI)
JaHHbIMK (naTonoruyeckmi 3ybed, Q unu komnnekc QS;
nogbem cermenTa RS-T20,2 mV B ABYyX rpyaHbIx vnm 20, 1
mV B CTaHOAPTHbIX OTBELEHWSIX; BNEpBble BO3HMKLLAs Oro-
KaZa NeBov HOXKM nyyKa 'Mca), axokapamnorpahuieckm-
MW Npr3HaKamm (NokanbHas acHepris, rno- Unv aku-
HEe3 MMOKapAa NIeBOro Xenyao4dka). MNpoaonxmTensHOCTb
HabnogeHUsa cocTaBkna 2 roga.

PauynoHansHas ®apmakotepanns B Kapanonorun 2010,6(4)
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Exclusion criteria were: a) repeated or non-Q-wave my-
ocardial infarction; b) left ventricle ejection fraction <40%;
¢) concomitant chronic obstructive lungs disease and se-
vere diseases that can impact survival; d) ventricular con-
duction failure and atrial fibrillation; e) valvular heart dis-
eases; f) heart rate (HR) more than 100 beats per min at
rest; g) impossibility of prospective supervision; h) partic-
ipation in any other study.

Criteria for premature withdrawal: a) side effects of drugs;
b) refusal of treatment and further participation in the study;
¢) noncompliance to drug therapy.

Within the first three days after hospital discharge (the
18th-21st day of disease) patients with Q-MI were ran-
domized into three groups by the random number method.
The groups were comparable in sex, age, blood pressure
(BP) level, smoking index, body mass index (BMI), and con-
comitant diseases (p>0,05).

Patients of the control group (n=103) received stan-
dard therapy: acetylsalicylic acid, simvastatin (Vasilip;
KRKA, Slovenia), enalapril (Ednit; Gedeon Richter, Hungary),
metoprolol (Egilok; Egis, Hungary) and other drugs if nec-
essary. Patients of the first group (n=107) received
trimetazidine (Preductal SR; Servier, France) in combina-
tion with the standard therapy. Patients of the second group
(n=106) received trimetazidine in combination with
drugs produced by Egis (Hungary): ramipril (Hartil) and
carvedilol (Talliton). Drugs were given in starting dose
(enalapril 2,5 mg, metoprolol 25 mg, ramipril 2,5 mg,
carvedilol 6,25 mg, trimetazidine 35 mg twice a day) with
following dose titration in case target BP level and HR at rest
were not achieved (BP<140/90 mm Hg; HR at rest 50-60
per min). Patients controlled BP level and HR by themselves
and kept a diary. Target dose of enalapril was 10 mg per
day, of metoprolol — 50 mg per day, of ramipril = 5 mg per
day, of carvedilol — 25 mg per day. Adjunctive treatment
was maximally standardized to avoid additional influence.
The treatment was conducted during two years after dis-
charge from the hospital.

Study design also envisaged life mode modification ac-
cording to medical recommendations during two years. The
patients made control visits after 6 and 24 months of pre-
ventive therapy. At these visits intensity and character of
subjective symptoms were evaluated, and clinical exami-
nation, including height and weight measuring, body mass
index estimation and other necessary studies, was made.

HRV was estimated at every visit in addition to clinical
and laboratory (blood and urine assays, cholesterol level)
examinations. ECG in two orthogonal leads in supine po-
sition during 5 minutes after 10-minute rest was registered
to evaluate HRV. Recorded signals were then digitalized with
conversion frequency 1000 Hz, and saved in computer long-
term memory for further processing. Processing was ter-
minated, and a test was excluded from analysis when num-
ber of interpolated R-R intervals exceeded 10% (based on

KpuTepum BKOHEHUS: @) BEPUDULIMPOBAHHBIV Nep-
BUYHBIN Q-WIM 18-21-0HeBHOM AaBHOCTU; 6) BO3pacT<75
net; B) MHMOPMMPOBAHHOE MUCbMEHHOE cornacue na-
LMeHTa Ha y4acTie B UCCNeOBaHUN.

KpuTepun UCKoYeHns: a) NOBTOPHbIN 1 He-Q-VIM; 6)
dbpakuma Bbibpoca JIK<40%; B) COnyTCTBYIOLLAN XPO-
HUYeckas 06CTpyKTUBHas OONe3Hb nerkux 1 Taxesble 60-
ne3HK, CrocoOHble MOBNNSATL Ha BbKMBAEMOCTb; T) Ha-
PYLUEHMSA BHYTPMXKENYA0HKOBOM MPOBOAVMOCTM CePALLA
1 PUBPUANALMS Npeacepamin; ) KnanaHHble MOpoKu cepa-
Lia; e) YacToTa cepaeyHbIx cokpalleHmi (HCC) B nokoe 6o-
nee 100 B 1 MUH; ) HEBO3MOXHOCTb NMPOCMEKTUBHOIO Ha-
GniofeHns; 3) y4acTtvie B IloOOM ApPYroM UCCefoBaHNN.

Kputepum npexneBpeMeHHOro BblObITUS 13 nccne-
LOBaHMVS: @) nosiBreHve NoboYHbIX AeNCTBIN NekapcT-
BEeHHbIX NpenapaToB; 6) 0TKa3 OT NPOLOSIXKEHNS UCCe-
JIOBaHWS 1 NedeHns; B) HeCOBIIofeHMe pexknmMa npremMa
NeKapCTBEHHbIX MPenapaTtos.

B Te4yeHwme nepBbIX Tpex AHEM NOCe BbIMCKM U3 CTa-
LioHapa (18-21-1 feHb 6onesHn) naumeHTsbl ¢ Q-VIM me-
TOAOM CIyYaMHbIX 4ucen OblIM PaHOOMU3NPOBaHbI B
TPpW rpynnbl, CONOCTaBMMble MO MOy, BO3PACTy, YPOBHIO
All, IHOEKCY KypUnbLLnKa, MHOEKCY Macchl Tena (MMT),
conyTcTeyloLLMM 3aboneBaHmam (p>0,05).

B KoHTposnbHoM rpynne (n=103) npuMeHaAnach CTaH-
[apTHas Tepanua, BKKOYaBLUAS aLeTUNCanuuMnoByio
Kncnoty, cumBactatiH (Basunun; KRKA, CnoseHuns),
3Hananpun (3aHuT; Gedeon Richter, BeHrpus), MeTonponon
(3runok; Egis, BeHrpwis) 1 no nokasaHnam — apyrie cpeq-
ctBa. B 1-1 rpynne (n=107) 60/bHbIM B COYETAHUN CO
CTaHOAPTHOM Tepanmelt HazHa4anu TpumMetasuanH (Mpea-
ykTan MB; Servier, ®paHuus). Bo 2-1 rpynne (n=106) Ha-
3Havanu npenapatbl hrpmsbl Egis (BeHrpus): pammnpun
(XapTin) n kapseamnon (TannnuToH) B COMETaHUN C TPA-
MeTa3uAMHOM. lpenapaTtbl Ha3HayYanMcb B CTapTOBOM
[031poBKe (3Hananpun B 4o3e 2,5 Mr ABaxkabl B CYTKN,
MeTonposnon — 25 Mr ABaxAabl B CyTKU, paMmunpun — 2,5
Mr, KapBeamnon — 6,25 Mr, TpuMmetasnamH — 35 Mr ABax-
Lbl B CYyTKI) C Nocneayowmm TUTPoOBaHeM 103 Npu OT-
CyTCTBUM LieneBbIx 3HadeHnn ALl (<140/90 MM pT.CT.) nnu
4aCTOTbl CepaeYHbIX cokpalleHmnin (YCC) B nokoe (50-60
B 1 MWH). [11151 3TOr0 NaLMeHTbl CAMOCTOATENBHO M3MEPSv
AL v nynbcC v Benv IHeBHUK. Llenesas nosa sHananpuna
cooTBeTctBOBana 10 mr, metonposnona — 50 Mr, pamu-
npwna — 5 mr, kapseaunona — 25 mr (B cytkn). ConyT-
CTBYIOLLLEE NeYeHMe B rpynnax ObINo MakcMManbHO CTaH-
[apTU3NPOBAHO C LeNbio 13bexaTb AOMONHUTENbHbIX
BIMSAHNN. JledeHie MpOBOAMN B TeHeHMe ABYX NeT nocsie
BbIMUCKM 13 CTaLMOHapa.

[ln3anH nccnepoBaHns NpedycMaTpyBan cooniofeHmne
MeOMLMHCKUX peKoMeHAaUM no MoagmndukaLumm obpa-
33 XKM3HW Ha NPOTAXXeHUM ABYX NeT. Yepes WwecTb 1 24 Me-
caua (cM. prc. 1) nocne NpodunakTUIeckx Meponpums -
TU NaUMEHTbI NPUIIALANMCh Ha KOHTPOSbHbIE BU3UTHI,
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Q-wave Ml patients/
MNaymnenTtsl ¢ Q-UM

(n=316)
¥
Randomization/
PaHpomuzaums
Initially/ |
WcxopHo ; ; ;
Control group/ 1 group/rpynna 2 group/rpynna
KoHTponbHas rpynna (n=107) (n=106)
(n=103)

« enalapril/aHananpun « ramipril/pamunpun

- metoprolol/metonponon| | - carvedilol/kapsegunon

- trimetazidine/
TpUMeTasngnH

- enalapril/aHananpun
- metoprolol/metonponon| | - trimetazidine/
TpUMeTasngnH

After 6 months/

Yepes 6 mec ' ” ‘
n=100 n=105 n=104
Dropped out/Bbi6binu: Dropped out/Bbi6binu: Dropped out/Bbi6binu:

3 patients/60nbHbIX 2 patients/60MbHbIX 2 patients/60nbHbIX

After 24 months/
Yepes 24 mec ' Y

n=88 n=96 n=99
Dropped out/Bbi6binu:
5 patients/60nbHbIX

Dropped out/Bbi6binu:
12 patients/60MbHbIX

Dropped out/Bbi6binu:
9 patients/60MbHbIX

Figure 1. The study scheme /
Bnok-cxema gusariHa uccnegoBaHums

information on the screen), and number of modified and
redacted R-R intervals exceeded 5% of number of sinus con-
tractions in ECG segment chosen for analysis. HRV was an-
alyzed with “Poly-Spectrum-Rhythm"” program by “Neu-
roSoft” company (lvanovo). Rhythmograms were analyzed
in accordance with the guidelines of the European Socie-
ty of Cardiology and the North American Society of Pac-
ing and Electrophysiology (1996) [6]. According to these
guidelines time analysis included calculation of the following
HRV indices: RRNN, ms — average duration of R-R inter-
vals during the period chosen for analysis (combined in-
fluence of sympathetic and parasympathetic systems on the
sinus rhythm); SDNN, ms —standard deviation of average
R-R interval; RMSSD, ms — mean square distinction between
the two adjacent R-R intervals (activity of parasympathetic
part of RV). Spectral HRV analysis included calculation and
estimation of the following indices: VLF, ms* — variations
of very low frequency — variations of HR within the range
of 0,003-0,04 Hz (activity of a number of neurohumoral
parameters); LF, ms? - low frequency variations - variations
of HR within the range of 0,04-0, 15 Hz (influence of sym-
pathetic—adrenal system mainly); HF, ms? - high frequen-
cy variations - variations of HR within the range of 0,15-
0,4 Hz (activity of the parasympathetic part of RV);
LF/HF — index reflecting balance between the sympathetic
and parasympathetic parts of vegetative nervous system
(VNS).

Statistical data was processed with STATISTICA 6.0 (Stat-
Soft Inc,the USA). Prior to the start of the study, we defined
the necessary number of observations using A.M.Poliakov's
and L.E.Merkov's formula:

BO BpPeMs KOTOPbIX OLEHVBANM BbIPaXKeHHOCTb U Xapak-
Tep CyOBbEKTUBHOW CUMATOMATUKM, MPOBOAMN OOLLIEK-
NMHUYeCcKoe 00CNeloBaHMeE, BKIOHAIOLLEe M3MEePEHIME PO-
CTa U Maccbl Tena, pacdet UMT v Apyrue nccnenoBaHms
MO HaMEYeHHOMY MJiaHy.

MOMMMO OLEHKI Pe3ybTaToB OOLEKITMHUYECKOrO U N1a-
6opaTOPHbIX METOLIOB MCCEA0BaAHMA (KIMHMYECKMe aHa-
NV13bl KPOBW 1 MOYM, OOLLMI XONECTEPUH) MPU KaXKAOM BU-
3uTe BceM naupmeHtam ucanegosany BPC. [nsa nsyyeHns BPC
pernctprposan IKIT B OBYX OPTOroHasbHbIX OTBefe-
HMAX B TeHEHME 5 MUHYT B FTOPU3OHTaSIbHOM MOMOXEHWM
nocsie 10-MWHYTHOrO OTAbIXa. OTBOAMMbIE CUrHarbl noce
ouUMdPOBKM C HacToTom NpeobpasosaHus 1000 Iy, 3anu-
CbIBaNM B AONTOBPeMeHHYI0 Namate 9BM ong mx nocse-
LytolLier obpaboTku. ECnv YMCIo MHTEPNONMPOBaHHBIX R-
R VHTEpBAanoB Mo VHMOPMAaLMK Ha 3KpaHe NpeBbILLano
10%, a crnaXXeHHbIX 1 pefakTMPOBaHHbIX — 5% OT Ync-
na CUHYCOBbIX COKPALLEHMM Ha BbIDPaHHOM /18 aHanm3a
ydactke IKI, 06paboTky JaHHOWM 3anmcn npekpaiani un
Npo0y nckIioyann 13 aHanmsa. AHanms BPC npoBoamnin ¢
MOMOLLbIO KOMMbIOTEPHOW MpOorpamMmel «lonmn-cnekTp-
puTM» KomnaHum «HenpoCodt» (MBaHOBO). PutmoO-
rPaMMbl aHanNM3MPOBaNM B COOTBETCTBMM C PEKOMEHa-
LMSMW Fpynbl 3KCNepToB EBpONenckoro Kapamonormye-
ckoro obuiectBa U CeBepoaMepuKaHCckoro oblecTsa
3NeKTPOCTUMYNALUN U 3nekTpoduanonornm 1996 r. [6].
CornacHo 3Tmm pekoMeHaaUMAM, Npy BpeMeHHOM aHanmse
ona BPC paccuunteiBanu cnegyowpe nokasatenn: RRNN,
MC — CpeLHAs ONNTeNbHOCTb MHTepBasoB R-R 3a nepuos,
BbIOpaHHbIN 4715 aHanM3a (CyMMapHOe BO3AeNCTBME CLM-
naTU4eCKUX 1 NapacMMNaTUYECKMX BIUAHUM Ha CUHYCO-
BbI prTM); SDNN, MC — CTaHOapTHOE OTKIIOHEHMe OT cpef-
Hero 3Ha4eHus HTepBana R-R (cymmapHbin achcbexT BP kpo-
BoobOpalLieHus); RMSSD, MC — cpeHeKBaOpaTUYHOE Pa3-
n4me Mexnay NpPoaOSIKUTENIbHOCTbIO coceHMX R-R-UH-
TepBanoB (aKTMBHOCTL NapacMMNaTYeckoro 38eHa BP). Mpu
cnekTpansHoM aHanmse BPC Bbioenanu n aHanmMsmMposa-
nv cnefytolme nokasatenu: VLF, Mc? — konebaHus cambix
HM3KKX YacToT (very low frequency): konebaHmns YCC B ona-
nasoHe 0,003-0,04 I'y, (akTMBHOCTb LiENIOro psaa 4actoT
HerporymopansHon perynauumn); LF, mc® — Hum3koua-
cToTHble konebarua (low frequency): konebanna HYCC B ava-
nasoHe 0,04-0,15 'y, (NperMyLLECTBEHHO BANSHNE CUM-
naTnKo-adpeHanoBor cncteMsl BP); HF, Mc? — Bblcokoua-
CTOTHble konebaHus (high frequency): konebaHus YCC B
ImanazoHe 0,15-0,4 Iy (aKTMBHOCTb NapacMMNaTUYECKOro
3BeHa BP); LF/HF — noka3saterb, oTpaxaloLLmii 6anaHc cnm-
NaTUYECKMX U MapacUMMaTUHeCcKX BAUSHIA BEreTaTUBHOM
HepBHoOM cucTembl (BHC).

CraTncTmdeckyio 0b6paboTKy AaHHbIX MPOBOAMUIN C
NoMOLLbo NakeTa nporpamm STATISTICA 6.0 (StatSoft Inc,
CLLUA). [lo Ha4ana uccnefoBaHMs Mbl onpeaenunm He-
obxoanmoe Yncno HabntogeHu no hopmyne A.M. Mo-
nakosa u J1.E. MepkoBa:
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Table 1./ Tabnuua 1. Baseline clinical, demographic and
laboratory characteristics of the groups/
WcxopHas KNMHUKo-geMorpacduyeckas
1 nabopaTopHas xapakTepuctuka rpynn

Parameter/ Control First Second
Mokasatenb group/ group/ group/
KoHTponbHasi 1-2 2-5
rpynna rpynna rpynna
(n=103) (n=107)  (n=106)
Men/Myxuubl, % 93,2 92,5 95,3
Age/Bozpacr,
years/net (M£m) 59,3+2,1 57,8+2,3 58,5+2,0
IHD duration/
[POZOMKNTENBHOCTb
NBC, years/net
(M+m) 4,8%1,7 4,9+1,5 4,4£1,3
Smoking/Kyperue, % 58,3 58,0 61,3
HT /AT
(the total /Bcero), % 42,7 45,8 45,3
Degree 1/
1-q cTenexb, % 18,4 14,9 13,2
Degree 2/
2-9 cTeneHb, % 24,3 24,3 28,3
Degree 3/
3-q cTeneHb, % - 53 6,4
Diabetes mellitus/
CaxapHblit Ayabet, % 15,5 14,0 16,0
BMI/UMT = 25-30
kg/m?/xr/m?, % 35,9 35,5 37,8
BMI/MMT >30
Kr/M2 /KT /M2, % 3,8 4,7 2,8
Dyslipidemia/
Iucannuoemns, % 53,4 55,1 52,8
Low physical activity /Hu3kas
(un314eckas akTMBHOCTb, % 37,9 34,6 37,8
Angina/CreHokapaus
Class/OK I-11, % 52,9 61,7 65,1
Class/OK I1I-1V, % 8,7 5,6 7,5
CHF /XCH Class/OK I-Il, % 7,8 6,5 8,5
Previous stroke/
OHMK (B aHamHese), % 58 6,5 3.8
*xpxq  2'x75x25
= Az s (n= 52 ).

The necessary number of observations was 300.

Shapiro-Wilk test was used to analyse distribution
normalcy. The quantitative data are presented as mean val-
ues and their standard errors (M+m). Rank analysis of vari-
ations and Kruskal-Wallis (ANOVA) and Mann-Whitney
nonparametric test were used to compare three independent
groups. Significance of distinctions, or the treatment-in-
duced shear effect, was estimated at p<0,05.

Results
The baseline clinical and demographic characteristics of

t’x pxgq 2*x75x25
n = 2 > (I’l = 2 )
A 5

roe Heobxodymoe Yncno coctasuno 300 HabnaeHN.

AHanM3 HOPManbHOCTX pacrnpefeneHns n3y4aemblix
NPU3HAKOB MpoBefeH C NOMOLLbIO KpuTepusa LLannpo-
Yunka. KonmyectBeHHble CBeAeHWS NpeACTaBNeHbl B BUAE
CpeOHNX 3Ha4YeHUI U UX CTaHAapTHOM owmbkn (M+m).
[PV CpaBHEHMW TPEX HE3aBUCKIMbIX MPYMM NMPOBOAWIIN PaH-
roBblM aHanu3 BapuaumMn C NCNONb30BaHMEM Henapa-
MeTpudeckoro kputepus Kpyckana-Yonnuca (ANOVA) u
MaHHa-YnTH1. CTaTUCTUHECKYIO 3HA4YUMOCTb PasIVHAIA N
3chdekT caBura, 0byCNIOBNEHHbIN NeYeHeM, OLEeHVBaNM
Ha ypoBHe p<0,05.

Pe3synbTaThl

cxooHasa KNVHWKO-aemMorpaduryeckas Xxapakrepmcrika
NauUMEHTOB M3y4aemMbIx rpynn npeacraBfieHa B 1adn. 1.

IcXOLHO CyLLeCcTBEHHOM Pa3HULbI BCEX NMOKa3aTenen
BPC y naumeHToB KOHTPOSIbHOW, 1-1 11 2-11 rpynn He 06-
HapyxeHo (Tabn. 2).

BanaHc BHC B KOHTPONbHOM rpynne MCXOOHO Xapak-
Tepun3oBancs npeobnagaHvem aktmsHocth CHC. Bbl-
ABJIEHbI HM3KMe 3Ha4YeHndA nokasatend SDNN, otpaxato-
wero obulee BnuaHue CHC 1 MHC Ha CMHYCOBbLIV y3en
(27,4%2,7 Mc). Yepes LiecTb MeCALIEB 3aperncTpupoBaH
CTaTUCTUHECKM HE3HaYMMBbIV MPUPOCT 3TOrO NokKasaTtens
[0 36,9+3,3Mmc (Ha 25,7 %), vepes 24 MecsiLa — eLle Ha
10,4% (p<0,05). RMSSD, oTpaxatoLmii akTMBHOCTb
napacmMmnaTuyeckoro 3seHa BP, yepes LwecTb mecaues
nedeHuns ysenndunca Ha 2 1%, Yyepes fBa rofa — eLle Ha
18,7% (p<0,05).

CneKTpasnbHbIv aHan13 MCXOOHO BbiSBWN Npeobnaga-
HMe aKTMBHOCTW CMMMATUYecKoro 3seHa BP Hag napa-
cmMnaTn4eckmM. okasaTtenb HU3KKMX YactoTt LF, oTpa-
KaloLM NPenMYLLEECTBEHHOE BIIMSIHWE CMMaTo-aape-
HaIOBOW CUCTEMBI, YBENNHMICS Yepes LLeCTb MecsLLeB Jlede-
HWS Ha 46 %, Yepe3 ABa rofa — ele Ha 29% (p<0,001).
BblCOKOYACTOTHBIM NoKa3aTenb HF, oTpaxkatoLmin akTuB-
HOCTb MapacMnaTMyeckoro 3seHa BP, B AnHamuke Tak-
e yBENUYUNCS, OHaKO 00LLiee COOTHOLLEHME aKTUBHO-
¢t CHC m MHC (LF/HF) cywecTBeHHO He N3MeHUNOCh.

B 1-1 rpynne ncxonHo 6anaHc BHC xapaktepuoBan-
€Sl TaK Xe, KaK 1 B KOHTPOMbHOW rpynne, npeobnagaHn-
eM akTneHocT CHC. BbiaBneHbl HU3KMe 3HaYeHnd noka-
3atens SDNN — 26,7+3,0 Mmc. Hepes WwecTb MecsLeB 3a-
PEerncTprpoBaH CTaTUCTUYECKN HEe3HaYUMbIV NPUPOCT
5TOro nokasatend go 41,6+3,7 mc (Ha 35,8%), uyepes 24
Mecsita — etle Ha 10,5% (p<0,05). RMSSD Yepe3 LiecTb
MecaLeB fledeHns ysenunimncs Ha 34,4% (p<0,05), ve-
pe3 aBa roga —eue Ha 11,4% (p<0,01).

lNokasatefb HU3KMX YacToT LF yBenuyunca 4vepes
LeCTb MecdLeB NneveHua Ha 51,8%, 4epes OBa roga — eLle
Ha 36,9% (p<0,001). BbICOKOYACTOTHbIV NMokasaTenb HF
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Table 2./ Tabnuua 2. HRV parameters during the treatment/lNMoka3atenu BPC Ha doHe neyeHns (M+m)

Parameter/ Control group/ First group/ Second group/
lMoka3atenb KoHTponbHas rpynna (n=103) 1 rpynna (n=107) 2 rpynna (n=106)
Baseline/ 6 24 Baseline/ 6 24 Baseline/ 6 24
WUcxopHo  months/  months/ WUcxopHo  months/  months/ WUcxopHo  months/  months/
Yepes 6 Yepes 24 Yepe3z 6  Yepes 24 Yepes 6  Yepes 24
mecsiLeB mecsiua MecaueB  Mecsua MecsileB  Mecsiua
Time-domain analysis /BpemeHHol1 aHanu3
RRNN, ms/mc 676,2£85,3 712£90,5 793£87,6° 658,1+97,2 758+83,1 826+92,8 664,5£99,0 824+99,8 833+98,7°
SDNN, ms/mc 27,427  36,9%3,3° 41,2£3,8 26,7£3,0 41,6%£3,7 46,5%4,0° 27,8%3,2  46,3%£3,9° 52,4444
RMSSD, ms/mc 23,2%£1,9  29,4%2,2 34,8%25 24519 30,1+2,2*° 38,7£3,3 23,0£2,4 39,1£3,0° 41,7435

Frequency-domain analysis /CnekTpanbHbii aHann3

VLF, ms’/mc® 374,4£52,8 451£67,3° 503%73,7° 362,3+50,2 483+74,8° 5724829 379,1£54,7 577+86,3° 613+85,8°
LF, ms?/mc’ 225,4%49,0 417+61,5° 589+72,0° 217,8%54,3 452£68,9° 713+88,1° 223,8%56,2 519+76,0° 734%90,9
HF, ms’/mc 180,9£50,4 373£72,1 4874834 176,6+47,3 418+77,5¢ 579491 2 189,5£54,4 546£86,2° 801+97,5¢
LF/HF 1,25+£0,3  1,12£0,1  1,23+0,4 1,23+0,2 1,08+0,1° 1,23+0,4 1,24£0,1 0,95+0,2° 0,91+0,4°

a-p<0,05; b-p<0,01; c-p<0,001 compared with the baseline parameters/no cpaBHeHMIO C UCXOAHBIMY MOKa3aTeNsMU;

at all intergroup comparisons/npu Bcex MeXrpynnoBbIx cpaBHeHUsX — p<0,001.

the studied groups are presented in Table 1. No significant
differences between the groups were initially registered for
all HRV indices. (Table 2).

SNS activity predominated at the beginning of the study
in the control group. We revealed low values of SDNN, which
reflects the combined influence of SNS and PNS on the si-
nus node (27,4+2,7 ms). Insignificant increase of this in-
dext036,9+3,3 ms (25,7 %) was registered after 6 months
and by 10,4% more (p<0,05) after 24 months of treat-
ment. RMSSD which reflects activity of the parasympathetic
part of RV increased by 21,0% after 6 months and by
18,7 % more after two years of treatment (p<0,05).

Initial spectral analysis revealed that activity of the sym-
pathetic part of RV predominated over that of the parasym-
pathetic one. LF index which reflects predominant influence
of sympatho-adrenal system increased by 46% after 6
months and by 29% more after two years of treatment
(p<0,001). HF index, which reflects activity of the
parasympathetic part of RV, also increased, however the
overall ratio of SNS activity to PNS activity (LF /HF) did not
change significantly.

Patients of the first group and patients of the control
group revealed predominance of SNS activity in VNS bal-
ance. SDNN index was low — 26,7%3,0 ms. It increased
insignificantly to 41,6+3,7 ms (35,8%) after 6 months
and by 10,5% more (p<0,05) after 24 months of treat-
ment. RMSSD increased by 34,4% (p<0,05) after 6
months and by 11,4% more after two years of treatment
(p<0,01).

LF index increased by 51,8% after 6 months and by
36,9% more after two years of treatment (p<0,001). HF
index increased sharper over time (p<0,001). As a result
the overall ratio of SNS activity to PNS activity (LF/HF) de-
creased by 13,8% after 6 months (p<0,05) and did not
change compared with the initial value after 2 years.

B AVHaMMKeE TakxKe yBeNIMunncs B elle Gosbluen cTeneHmn
(p<0,001), B pe3ynbTaTe 4ero obLee COOTHOLLEHME aK-
TvBHOCTM CHC 1 MHC (LF /HF) yMeHbLUMNOCh Yepe3s WwecTb
mMecsueB Ha 13,8% (p<0,05) 1 He M3MeHWIoCh Mo
CPaBHEHWIO C UCXOL4HBIM 3Ha4YeHMeM Yepes ABa roga.

Bo 2-1 rpynne ncxoOHo Tak Xe, Kak B KOHTPOSIbHOW U
1-1 rpynnax, 6anaHc BHC xapakTtepr3oBancs npeobna-
OaHmem akTBHocTM CHC. BbiSiBfIEHbI HM3KME 3HaYeHKs No-
kazatens SDNN (27,8+3,2 mc). Yepes LwecTb MecaLeB 3a-
PerncTprpoBaH NPYPOCT 3TOrO nokalatend 0o 46,3+3,9
mc (Ha 39,7%), Yepes aBa roga —eLe Ha 11,6% (p<0,05).
RMSSD 4Yepes LecTb MecaleB NnevyeHUs yBeNMHUICa Ha
41,2%, yepe3 aBa rofga —eule Ha 11,4% (p<0,001).

lNokasaTenb HU3KKX 4YacToT LF yBenuyunca 4vepes
LLEeCTb MecsiLeB neveHns Ha 56,8%, Yepes ABa roga — elle
Ha 29,2% (p<0,001). BbiCOKOYACTOTHbIV NMoka3aTenb HF
B AMHAMMKE TakKe yBeIM4MIICS B ellle OonbLUen cTeneHmn
(Ha 65,3 1 31,9%, cootBeTcTBEHHO) (p<0,001), B pe-
3ynbTate Yero obLee cooTHoLeHWe akTmeHoCcTM CHC 1 MHC
YMEHbLUMMNOCh Yepes LWecTb MecsLeB Ha 30,5% 1 vyepes
[Ba rofa elie Ha 4,3% (p<0,05).

CnepnyeT OTMETUTb, YTO MEXIPyrnnoBble CPaBHEHWS
3Ha4YeHUN nccnedyeMblx nokasatenen BPC Bcex He3aBu-
CYMBIX TPEX rpynn Kak NCXOOHO, Tak 1 Yepes wecTb 1 24
MecALEB le4eHns OKa3anncb CTaTUCTNHECKM 3HAYNMbIMU
(p<0,001).

B xofie HabMoAeHNs Ha BM3UT Yepes LWecTb MecsLes
OT Havana WMCCNefoBaHUS He ABUAUCH TPW MauveHTa
KOHTPOJIbHOW, f1Ba — NepBOW 1 [iBa — BTOPOW rpynn Ha-
6niopeHns (2,2%), a Yepes 24 MecaLa, COOTBETCTBEHHO,
12,9 1 5 venosek (8,2%). Takim 06pa3om, 3a ABYXro-
LV4HBIV Neprof, HabNIOAEHNS NOCELLEHNE KITMHWKI Npe-
KpaTtunu 33 naumenTa (10,4%), 13 KOTOpPbIX 26 yMepu,
OCTanbHble CeMb YeNTOBEK — B CBSA3W C NepeMeHon MecTa
KUTENbCTBA, NPeKpaLLeHeM peKOMeHL0BaHHOIO feye-
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Initial SNS activity predominance in VNS balance was
also registered in the second group. We revealed low val-
ues of SDNN (27,8+3,2 mc). This index increased to
46,3%3,9ms (39,7%) after 6 months and by 11,6% more
after two years of treatment (p<0,05). RMSSD increased
by 41,2% after 6 months and by 11,4% more after two
years of treatment (p<0,001).

LF index increased by 56,8% after 6 months and by
29,2 % more after two years of treatment (p<0,001). HF
index increased sharper over time (by 65,3 and 31,9% re-
spectively) (p<0,001). As a result the overall ratio of SNS
activity to PNS activity decreased by 30,5% after 6 months
and by 4,35 more after 2 years of treatment (p<0,05).

It is important to note that values of the estimated in-
dices differed significantly in all groups both initially and af-
ter 6 and 24 months of treatment (p<0,001).

Three patients of the control group, two patients of the
first group and two patients of the second group (2,2%)
did not attend control visits after six month, and 12, 9 and
5 patients respectively (8,2%) - after 24 months of
treatment. So, 33 patients (10,4%) stopped attending clin-
ic during the two-year follow-up: 26 patients due to dy-
ing, and 7 other patients due to change of residence, vi-
olation of prescribed treatment or irregular attendance of
control visits.

Discussion

The study revealed significant distinctions in HRV indices
dynamics in three compared groups, which reflects activ-
ity of sympathetic and parasympathetic VNS. Intergroup
comparison of therapy results after 6 and 24 months of
treatment showed that HRV indices increased signifi-
cantly in the first group compared with the control group.
Both the time and the spectral analyses showed this. The
only difference in treatment between the groups was
trimetazidine therapy in the first group, which is likely to
be the reason of the registered distinctions in HRV indices
dynamics. These distinctions reflect influence of PNS ac-
tivity increase on the SNS activity /PNS activity ratio (LF /HF
- 1,12%£0,1 in the control group, 1,08+0,1 in the first
group).

Trimetazidine was added to the therapy due to its an-
tiischemic and antianginal activity, ability to faster and more
completely recover systolic and diastolic left ventricle
functions after previous myocardial infarction and to increase
exercise tolerance [13]. Trimetazidine also demonstrated
positive influence on heart electrophysiological parameters
in patients with myocardial infarction. Q-Ml patients who
received trimetazidine revealed improvement of HRV indices:
the low frequencies to high frequencies ratio changed, at
that the drug had no impact on ventricles late potentials
[14].

Combination of ramipril, carvedilol and trimetazidine
in Q-Ml patients of the second group led to even more sig-

HWA N HePeryJidpHbIMN ABKaMW Ha KOHTPOJIbHbIE OCMOTPbI.

OOGcyxaeHune

B xofe nccnefoBaHms HaMuU BbISiBNEHbI CyLLECTBEHHbIE
pa3nMymsa B AnHamuke nokasatenen BPC B cpaBHMBaeMbIX
Tpex rpynmnax, YTo OTPaXKaeT COCTOAHME aKTUBHOCTW CUM-
naTtnyeckom 1 napacumnatmnydeckom BHC. Mpwu mexrpyn-
MOBOM CPaBHEHWW Pe3ynbTaToB leveHus Yepes 6 1 24 me-
CALeB OT Havasa UCCnefoBaHWA BbIABEHO, YTO NOKa3a-
Tenu BPC kak npy BpEMEHHOM, Tak U Mpy CNeKTPanbHOM
aHanuse B 1-1 rpynne CTaTMCTUYeCKM 3HAYUMO yBe-
NNHUINCh MO CPABHEHMIO C TaKOBBIMY B KOHTPOSbHOW rpyn-
ne. MockonbKy 3TV rpynMbl OTANYANCE MeXAY COBOW ToMb-
KO MCNONb30BaHMeM TPUMETasuAWHA B 1-11 rpynne, 3TuM,
BUAMMO, 1 ODYCNOBEHbI Pa3nYMS B AMHAMMKE MOKa-
3aTenen BPC, oTpasmBLUMX COOTHOLLEHVE aKTUBHOCTU
CHC/MHC B nonb3y nosbiweHws aktmeHocTy MHC (LF/HF
B KOHTpoOnbHOW rpynne — 1,12+0,1,8 1-n— 1,08+0,1).

BknioyeHme TprmeTasnarHa B KOMIMIEKCHYIO Tepaniio
060CHOBAHO ero aHTUMLLIEMNYECKON 1 aHTUAHTHANBbHOM
3(hHeKTMBHOCTBIO, CMNOCOOHOCTBIO B MOCTUHMAPKTHOM
nepuone Honee OLICTPO M MOMHO BOCCTaHABNMBATL CU-
CTONMYECKYIO U AMACTONNYEeCKYo DYHKLMM NEBOrO Xe-
NyAo4ka, NOBbILLATL NEPEHOCUMOCTb (PU3UHECKOM Harpy3KM
[13]. BbisiBfieHO nonoxuresibHoe BvsaHWe TprMeTasnayHa
Ha anekTpodm3MonorMyeckme nokasateny cepaua y 6onb-
HbIX IM. JTeyeHne 1M DonbHbIX Q-MIM accoummpoBanoch
C ynydweHneM nokasatenen BPC: 3apernctpmpoBaHo
N3MeHeHVe OTHOLLEHUS HU3KMX YaCTOT K BbICOKMM, HO OA-
HOBPEMEHHO OTCYTCTBOBaJIO BNMAHWME MpenapaTa Ha
no3gHWe noTeHumManbl Xenyno4kos [14].

MprMeHeHMe coveTaHusa paMmnnpuna 1 Kapeeamnosna
C TPMMETa3MAMHOM BO 2-1 rpynne y NnauMeHToB, nepe-
Heclwmx Q-VIM, B HalleM MCCNefoBaHMM Yepes LWecTb U
24 MecsLeB HabnioaeHMs CnocobcTBOBaNo yBeNMYeHMIo
BPC B elile OonbLUen CTeNeHn, HeM B KOHTPOSbHOM U 1-11
rpynnax (p<0,001).

Halum faHHble CornacytoTcs € pesynsTaTaMu Opyrmx Uc-
cnepoBaHun. Tak, B rpynne naumeHtos ¢ XCH, nonyyas-
LUMX KOMOWHaLMIIO 3Hananpuna 1 kapseaunona, AMHaMmka
cnekTpanbHbix nokasatener BPC Gbina Hanbonee 3Ha4m-
Ma. Habnioganock yBenuyeHue crnektpa CBEPXHU3KUX
(VLF) 1 HM3kmx (LF) 4acToT, COOTBETCTBEHHO, Ha 56,5 1
42% (p<0,05), Bblcokmx YacToT (HF) —Ha 59,1% (p =
0,03) ¢ nocneaytoLMM U3MEHEHMEM COOTHOLLEHMS aK-
TMBHOCTM CMMMNATUYECKOW /NapacMMnaT4eckon HepB-
HOW CUCTEMbI B CTOPOHY MOBbILIEHMS aKTUBHOCTM MO-
cnegHen [15]. Opyrve aBTopbl BbISBUAN CHUXEHME NO-
ka3zaTeneun BPC nprmMepHO Ha 25 % no cpaBHEHWIO C HOP-
MaTUBHBIMI 3HAYeHUAMK Ha NPOTAXEHUN 2-3 Heldenb
nocne MM, 410, BEPOATHO, CBA3AHO C NOAABNEHVEM (-
hepeHTHOM BaryCHoOM akTMBHOCTW B pe3yfibTaTe yCuieH-
HoW addpepeHTHOW NMMYNbCaLMM CUMNATUYECKNX HEPBOB
npv IM. BocctaHoBReHVe CrekTpasibHbIx Mokasatene BPC
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nificant HRV increase after 6 and 24 months of the follow-
up compared with the control and the first groups
(p<0,001).

Our data are in line with other studies results. Dynam-
ics of HRV spectral parameters was the most significant in
those patients with chronic heart failure (CHF) who received
enalapril in combination with carvedilol. We observed in-
crease in very low (VLF) and low (LF) frequencies spectrum
by 56,5% and 42% respectively (p<0,05), in high fre-
quencies (HF) spectrum by 59,1% (p=0,03) with the fol-
lowing shift of the sympathetic activity /parasympathetic
activity ratio towards increase in parasympathetic activity
[15]. Other authors observed decrease in HRV parameters
by about 25% compared with normal values during 2-3
weeks after MI; this can be explained by suppression of ef-
ferent vagal activity by enhanced afferent impulsation of
sympathetic nerves in MI. HRV spectral parameters usu-
ally recover within a period from 3 weeks to 3 months af-
ter MI. Within a period from 3 to 12 months these indices
remained stable both in a group and in individual patients
[16]. 1. Derad et al. showed that fosinopril and enalapril in-
creased parasympathetic VNS tonus and decreased sym-
pathetic one [17].

Beta-blockers improve HRV in IHD patients by intensi-
fying PNS influence, and prevent sympathetic influence en-
hancement in early morning hours. D.V. Abramkin et al. [18]
showed that one week of regular treatment with metoprolol
and atenolol leads to HRV normalization and to relative in-
crease in vagal activity in patients with previous MI.

Increase in HRV time parameters in CHF patients in long-
term treatment with unselective B-blocker carvedilol was
also observed in some other studies [15,19]. Carvedilol im-
proves daily HRV indices in patients with mild-to-moder-
ate CHF both in monotherapy and in combination with
enalapril. It also reduces activity of sympatho-adrenal sys-
tem and of the main components of renin-angiotensin-
aldosterone system. Combination of carvedilol (B-block-
er) and enalapril (ACE inhibitor) has the most intense im-
pact on disadaptive left ventricle remodeling slowdown, ex-
ercise tolerance enhancement and functional class of
heart failure decrease. This proves necessity of combina-
tion of ACE inhibitors and B-blockers in CHF patients [20].

The study had some limitations due to its design. In par-
ticular, we compared not single drugs, but their combinations
in patients with previous MI.

Conclusion

Standard two-year treatment with enalapril and meto-
prolol resulted in HRV indices improvement in patients with
previous Q-MI. Addition of trimetazidine to this combination
led to even better improvement of HRV parameters. Com-
bination of trimetazidine, ramipril and carvedilol provided
the sharpest decrease in sympathetic activity and increase
in parasympathetic one.

B no3aHuve da3sbl VIM nponcxonumT, rmaBHbiM 06pa3om, B
NepuoL, OT Tpex Hefelb [0 Tpex Mecaues. B To e Bpems,
OT Tpex Ao 12 mecsaueB 3HaYeHMs 3TUX MoKasaTtenen
ObINM CTabUNbHBIMY KaK 1S FPYNMbl B LEOM, Tak U1 s
oTaenbHbIX NauyeHToB [16]. |. Derad v coaBT. [17] noka-
331 NOBbILWEHME NapacMNaTNYECKOro U YMeHbLUEHME
cumnatnyeckoro ToHyca BHC npm npumMeHeHun dosun-
HoMpwna v sHananpuna.

BAB y 6onbHbIx MBC npuBOAAT K 3Ha4UTElbHOMY
ynydweHuio BPC 3a cyet ycuneHns snuaHms NMHC, npes-
YNpexaatoT ycuneHne CUMNaTnyeckx BUSHNN B paHHKe
yTpeHHWe Yackl. [1.B. AbpamkuH 1 coaBT. [ 18] nokaszanu,
47O y DOJbHBIX, NepeHecunx VIM, yepes oaHy Hegento pe-
FYNSPHOrO nprvemMa MeTonposiofia 1 ateHonona npo-
ncxodat Hopmanmsauma BPC v oTHocuTensHoe yBennye-
HWe BaryCHOW aKTUBHOCTU.

B nccnenoBaHmax Apyrix aBTOPOB TakKe OTMEYEHO yBe-
NYeHne NokasaTenen BpeMeHHoro aHanmsa BPCy 6onb-
Hbix ¢ XCH npw onntensHOM BO3OEUCTBNN HeCenekTUB-
Horo BAB kapsegunona [15,19]. MNMpumeHeHe Kapse-
AMnosia B Ka4eCTBe MOHOTEPANM MU B COMETAHUM C SHa-
nanpunoM y 0onbHbIX nerkon 1 ymepeHHor XCH conpo-
BOX[AETCS YNy4lleHneM MHAEKCOB CyTo4HOW BPC 11 cHK-
>KEHMEM aKTUBHOCTU He TOSbKO CUMMATUKO-aApeHanoBom
CUCTEMBI, HO U OCHOBHBIX KOMMOHEHTOB PEeHWMH-aHIMOo-
TEeH3WH-anbA0CTePOHOBOM cucTeMbl. KoMOWHaumsa BAB
kapsegmnona un MAT® sHananpuna okasblBaeT Hanbonee
BbIPa>XeHHbIN 3PdeKT B OTHOLLEHWI TOPMOXKEHNS NPo-
LeCCoB Oe3afanTMBHOIO pemopenvposanua JIK, yse-
NNYEHWS TONEPAHTHOCTU K (PU3NYECKOM Harpy3Ke 1 CHX-
KEeHUA (PYHKLMOHANBHOMO Knacca cepae4Hon HedocTa-
TOYHOCTU, YTO OOOCHOBBLIBAET HEOOXOANMOCTL KOMOU-
HUMpPOBaHHOrO NpumeHeHus VAMND 1 6eta-agpeHobno-
KaTopa He3aBMCMMO OT Hadvana Tepanun (3Hananpunom
NN KapBeaunonom) B ycnosmax XCH [20].

Hacrosilee nccnenoBaHme MMeEET 1 onpeneneHHble
OrpaHMYeHns, CBsi3aHHble C ero An3anHoMm. B 4yacTHocTw,
CPaBHMBANVCb He OTAeNbHbIE NMpenapartbl, a UX KOMOK-
HaLMW, COCTaBNSAIOLLME OCHOBY BTOPUYHOW MPOMUAAKTUKI
NBC B NOCTUHMAPKTHOM nepuoe.

3aknioyeHue

TakvM 00pa3oM, ABYXIOAMYHOE CTaHAAPTHOE JiedeHe
naumeHToB, nepeHecwnx Q-MIM, B codeTaHnu C 3Hana-
NPUNOM 1 METOMPOSIONOM CMOCOBCTBYET YNy4LIEHUIO
nokasatenen BPC. BkntoyeHre TpUMETa3naMHA B KOM-
O1HaLMIO C SHaNanpUIoM, MeToMNpPOsIoNoM NMPUBOOMUT K el
Oonblemy ynyyweHuto nokasatenen BPC B mMocTuH-
apKkTHOM nepuone. Hamny4me pesynbrathbl B YMeHb-
LIEHUWN aKTUBHOCTW CMMNATUYECKOW W MOBbIWEHWM Na-
PaCMMNATUYECKOM HEPBHOWM CUCTEMBI 3@ CHET YyHLLEHWS
noka3satenen BPC 4oCTUrHyThI B MOCTUHMAPKTHOM Neproae
npyY UCNOMb30BaHUM COYETaHUA TPUMETA3VANHA C pa-
MUMPUIIOM W KapBEAMIIONOM.
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