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Background. Vitamins B; B, and folic acid (FA) therapy to reduce cardiovascular risk appears to be unreasonable. Negative results of recent large-scale trials might be due to high daily doses of the vita-
mins and widespread FA fortification programmes. Russian population is known to have high prevalence of FA and vitamin B, , deficiency.

Aim. To evaluate the effect of FA, B; and B, vitamins (in doses approximate to daily maintenance) on long-term prognosis after elective percutaneous coronary intervention (PCI) in stable ischemic heart
disease patients.

Material and methods. 264 patients (213 male, age 58.8+1.0 years) after successful PCl were involved into the trial. Patients with clinical signs of the vitamins deficiency were not included. Patients were
randomly assigned to receive combination of FA (0.6 mg/day), B, (10 pg/day), and B, (4 mg/day) vitamins along with the conventional therapy (n=97) or the conventional therapy only (n=167) for
20 months. The groups were comparable in age, gender and prevalence of coronary risk factors. Composite endpoint was defined as cardiovascular death, acute coronary syndrome, stroke or transient is-
chemic attack and need for coronary /carotid revascularization.

Results. The vitamins prescription to all of the patients did not reduce composite endpoint incidence according to multivariable regression analysis (RR 0,7; 95%CI 0,4-1,4; p=0,3). Subgroup analysis showed
significantly lower composite endpoint incidence in patients who received vitamins and had initially low B, , blood level (<260 pg/ml) as compared to the control group (RR 0.09; 95%Cl 0.01-0.9; p=0.04).
Conclusion. Treatment with FA, B; and B, , vitamins improves prognosis after PCl in patients with initially low blood vitamin B, level.

Key words: homocysteine, folic acid, vitamin B, ,, percutaneous coronary intervention.
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MepukameHTO3Has KOpPPeKLUs rMneproMoLcTeMHeMIUM U NPOrHO3 NaLMEHTOB MOC/IE NNaHOBbIX YPECKOXKHbIX KOPOHAPHbIX BMeLLaTeNbCTs
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B HacTosiLLee Bpems MCNofb30BaHMe BUTaMUHOB Bg, B;, 1 dhonnesor kncnoTel (OK) Ans npodunakimki cepaesHo-CoCyamcTbix OCNOXHEHUI CHMTAeTCs HeonpasaaHHbIM. MHorve nccnenosareny 0bb-
AICHAIOT HeraTBHbIE PE3YNBTaTbl KPYMHbIX MCMbITaHWI 04eHb BBICOKMM UCTOMb3YeMbIMY [L03aMI BUTAMUHOB, a Take [e/CTBYIOLLEN BO MHOTVX CTPaHaX rocyAapCTBEHHOM NporpamMmMon oboralLeHms npo-
nykros OK. Kak v3sectHo, B PO aeduumnt OK v ButamuHa B;, B nonynaumm o4eHb pacnpocTpaHeH.

Llenb. V13y4uTs BAvsiHYe Gr3nonorvyHbix (6m3Kkux K CyToqHOM NoTpebHOCTI) 403 BUTAaMIHOB By, B, 1 DK Ha AONrOCPO4HbIV NPOTHO3 NALMEHTOB CO CTabuibHOM Mlemmyeckom BonesHbio cepaua, ne-
PEHECLLVX YPECKOXHOE KOPOHAPHOE BMeLaTenbcro (HKB).

Martepuan. B viccnefosaHvie Gbinu BKNioYeHbl 264 nauyenTa (213 MyxuunH, Bospact 58,8+ 1,0 net) nocne ycnewwHoro YKB. He BKIo4any naumeHTos ¢ KIMHAYeCKUMI Npr3HakaMy AeduLimTa BUTamu-
HOB. MaLMeHTbI GbIAN PAHLOMU3VPOBAHBI B FPYNNY CTaHAAPTHON Tepanumn nau CTaHfapTHow Tepany + OK (0,6 Mr/cyT), BuTamuH By, (10 MKr/cyT), BUTaMuH Bg (4 mr/cyT). Tpynnbl G611 CpaBHUMbI MO
OCHOBHbIM NMapameTpam. JinTensHocTb HabmogeHns coctasuna 20 Mec. KoMOVHMPOBaHHas KOHEYHas To4Ka BKIioYana B cebsi cepie4HO-COCYAMCTYIO CMePTb, OCTPbIe KOPOHAPHbIE CUHAPOMbI, HapyLUe-
HWst MO3rOBOTO KPOBOOOPALLIEHMS, MOTPEOHOCTL B KOPOHAPHOM /KapOTIAHOM PeBACKyAAPH3aLAN.

PesynbTarbL. [10 pesyssrataM MHOrO(aKTOPHOTrO PErPECCHOHHOTO aHan3a Ha3HaueH1e BUTaMUHOB BCEM MaLMEHTaM He NPUBOAMIIO K CHUXEHMIO YaCTOTbl KOMOVHMPOBaHHOW KoHeyHol Touku (OP 0,7;
95% AN 0,4-1,4; p=0,3). AHanu3 nogrpymnn nokasan, 4To 4Yactora KOMOUHUPOBAHHOM KOHEYHOV TOUKY Bbina 3HAYUTENbHO HXKE Y NaLMEHTOB, MOMYHAIOLLMX TEpaMnio BUTaMWUHAMK, B CPaBHEHIN C rpyr-
MOV KOHTPONS MPK YCIIOBUM UCXOAHO CHUXEHHOTO YPOBHS BUTaMUHa B, <260 nr/mn (OP 0,09; 95% 11 0,01-0,9; p=0,04).

BbiBoAbI. Tepanus BUTammnHamu B, B, 1 @K ynydiaer nporHo3 nocne nnaHosoro YKB y nauyieHToB ¢ MCXOAHO CHKEHHBIM YPOBHEM BUTaMIHa By, B KPOBM.

Kniouesble cnoBsa: roMoLcTenH, ponvesas KUCOTa, BUTaMUH B, ,, YpeckoxHOe KopoHapHOe BMeLLaTenbCTBo.
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Pharmacotherapy of hyperhomocysteinemia/MegukameHTO3Has KOPPEKLUs runepromoLmucTenHemMmm

"Homocysteine” theory of atherosclerosis was
firstly suggested by McCully in 1969 on the base of
early signs of atherothrombosis found in children with
inherited disorder of homocysteine metabolism - ho-
mocysteinuria [1]. The first reports on association be-
tween ischemic heart disease (IHD) and homocysteine
metabolism impairment in the general population ap-
peared in 1976 [2]. By the end of the 90th years of the
20th century there was a large amount of data from
observational studies demonstrating significance of this
metabolite as an independent risk factor for cardio-
vascular diseases (CVD) [3-5]. This promoted a few
large prospective trials aimed to evaluate the influence
of homocysteine-lowering therapy with folic acid
(FA), Bg and B, vitamins on CVD patient’s progno-
sis. Several controlled trials with these vitamins use
demonstrated decreased risk of some vascular com-
plications (at least, ischemic stroke [6] and necessi-
ty of repeated revascularization after percutaneous
coronary intervention [7]). However data of some oth-
er randomized clinical trials turned out to be dis-
couraging [8-10]. As the result prescription of high
doses of Bg, By, vitamins and FA for adverse outcomes
prevention in patients at high cardiovascular risk is con-
sidered to be unjustified.

Some researchers point out important particular-
ities of these clinical studies design which could in-
fluence their results [11, 12]. These studies involved
patients from the USA and Western Europe who have
low prevalence of the vitamins deficiency (particularly
due to the FA fortification programme). In other
words these patients did not have substrate for the in-
tervention. Apparently extrapolation of these studies
results to population with the poorer alimentation
seems to be incorrect. Unfortunately, Russian popu-
lation belongs to this particular category: according
to our data incidence of FA deficiency in patients with
stable IHD exceeds 50% [13]. Besides, protocols of
majority of the studies provided use of too high non-
physiological doses of vitamins, which could cause
proatherogenic effect. So, one can suppose that pre-
scription of lower (physiological) doses of the vitamins
as well as more strict selection of patients for treat-
ment will lead to success.

The aim of the study was to evaluate the effect of
physiological (approximate to daily maintenance)
doses of Bg, B4, vitamins and FA on the long-term prog-
nosis in patients with stable IHD undergone elective per-
cutaneous coronary intervention (PCl).

Material and methods

Patients over 35 who had undergone successful elec-
tive PCl during previous 7 days were enrolled into the
prospective study. All patients signed an informed con-

«[OMOLMCTEVHOBas» TeOpWs aTepockriepo3a Brepsble Obina
cchopmynmpoBaHa McCully B8 1969 . Ha OCHOBaHWUM paHHUX
NPV3HAKOB aTepoTPOMO03a, BbISIBMEHHBIX Y IETEN, CTPAAAIOLLIAX
BPOX/AEHHbBIM HapyLLeHeM MeTabonmama roMoLLNCTeMHa — To-
mMoumctenHypven [1]. B 1976 r. nosBUnMCh nepsble COODLLeHMS
0 B3a1IMOCBSI31 HapyLLEHMI METabOMM3Ma rOMOLMCTENHA U ULLIe-
Mmdeckor bonesHm cepaua (MBC) B obLLer nonynaumm [2]. K koH-
Ly 90-X rof10B MPOLLIOro Beka HaKoMMMCh AaHHbIe OObLLIOTO KO-
N4ecTBa 006CepBaLIMOHHBIX UCCIIEA0BAHNI, AEMOHCTPUPYIOLLME
3HAYMMOCTb 3TOro MeTabonmTa Kak He3aB1CUMOTo dhakTopa prc-
Ka cepaedHO-cocyamcTbix 3abonesanmnin (CC3) [3-5]. 3T0 UHUK-
LMMPOBANO CPasy HECKONMbKO KPYMHbIX MPOCMEKTUBHbIX MCCTie-
LOBaHWNM, HAaNPaBAEHHbIX Ha M3yYeHue BANAHVS FOMOLMCTEMH-
CHU>KAIOLLLEM Tepanum BUTamMnHamm Bg, B4, 1 honveson knaio-
Tou (DK) Ha nporHo3 naumeHtos ¢ CC3. B psiae KOHTPONMpyeMbIX
NCMbITaHWI ObINO NMOKa3aHo, YTO UCMONb30BaHME STUX BUTAMUHOB
MOXET CNOCOOCTBOBATb CHWXKEHWMIO PUCKa TakKMX COCYAMCTbIX
OCIIOXKHEHWN, KaK LLIEMUHECKIA MHCYTBT [6] M MOTPeOHOCTL B MO-
BTOPHOW peBacKynapu3aLmm, Nodie YPeckoXXHOro KOPOHaPHOTO
BMellaTenbctBa [7]. OAHaKo pesynsratbl pYrux AOCTaTOHHO
KPYMHbIX PaHOOMU3MPOBAHHbBIX KIMHUYECKUX MCCefoBaHUN
OKa3ancb Pa3oyapoBbiBatoLLMMKM [8-10]. B utore n1cnonb3oBaHme
BbICOKMX 403 BUTaMMHOB Bg, B, 1 OK ang npodurnaktikm He-
OnaronpusTHBIX MCXOAOB Y OOMbHbIX C MOBbLILEHHBIM PUCKOM
OCIIOXKHEHWI aTePOCKIIepO3a CHUTAETCH HEOMNPABAAHHBIM.

P, 1cCneoBaTene OTMeYaloT CyLLIECTBEHHbIE OCODEHHOCTM
AV13aMHa STVX KIMHNYECKMX UCMBITaHWIA, KOTOPbIe MOV MOBNATL
Ha ux pe3ynsrat [11,12]. Tak, B NpoBeaeHHbIX NCCeoBaHVISX Mpui-
HUManM ydactie naumenTbl CLUA 1 3anagHow EBponbl, cpeam Ko-
TOPbIX PAaCNPOCTPAHEHHOCTb AeULITA HA3HIYAEMbIX BUTAMUHOB
HeBerKka (B ToM YMCre BCeaCTBre NporpamMbl Mo oboralLieHnio
npodyktoB nuTaHns OK), T.e. y 31X OOMbHbIX OTCYTCTBOBAS
cyocTpat ANns BMeLLaTenbcraa. [o-BUanMOoMy, SKCTPanonmMpoBaTb
pe3ynbTaThbl 3TVX UCCNEA0BaHNIA Ha MeHee GraronomyyHble no yao-
BMSIM NUTaHWS NONyNauMM He cnefyeT. K coxXaneHunto, poccui-
CKas NOMynALS OTHOCUTCS IMEHHO K TakOW KaTeropum: Mo HallmMm
JaHHbIM, PACcNPOCTPAHEHHOCTb CHIXKEHHOrO ypoBHA MK y na-
LMeHTOB co cTabunbHom MBC npesbitaet 50% [13]. Kpome Toro,
B pamMKax OOoMbLUMHCTBA KOHTPOMMPYEMBIX UCMbITaHWUI MCNOSb-
30BanMCb KparHe BbICOKME, He(DM3MONOrMHHbIE 403bl BUTAMVIHOB,
KOTOPble MOV OKa3blBaTb NPOaTeporeHHoe AencrBme. ST Co-
0bpaykeHWs AaloT OCHOBaHWSA NMpeanoiaraTk, YTO NP UCMOSb30-
BaHMM Gonee HM3KKX («M31oNorvYHbIX» ) 403 BUTAMMHOB, a Tak-
ke npw boriee cTporom otoope GOrbHbIX 15 KOPPUVPYIOLLIMX BME-
LUaTeNbCTB ycrnex OyaeT AOCTUMHYT.

Llenbto AaHHOrO MCCNefoBaHMsA ObINO U3Y4KTb BVSIHME hU-
3UONOrMYHbIX (BIN3KIMX K CYyTOYHOW NOTPeOHOCTM) 03 BUTa-
MUHOB Bg, B, 1 ®K Ha 8ONrOCpOYHbIA MPOrHO3 NaLMEHTOB CO
ctabunbHon MBC, nepeHecllnx Y4peckoXHoe KOpOHapHoe
BMeLLaTenbcTBo (YKB).

MaTepMan n MeTogbl
B 1ccnenoBaHme Ha MPOCNeKTMBHOW OCHOBE BKITIOHaNCh Na-
UMeHTbI CTaplue 35 NeT, KOTOPbIM B TeYeHMe NpeaLlecTBYOLIMX

PauynoHansHas ®apmakotepanus B Kapgnonorun 2011,7(5)
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Pharmacotherapy of hyperhomocysteinemia/MegunkameHTO3Has KOPPEKLMs runepromoLmucTenHemMmm

Table 1. Study exclusion criteria
Tabn. 1. Kputepum ncknoyeHmsa N3 UccneaoBaHms

1. General / 06Lme

+ Acute coronary syndrome <1 month ago / OcTpbli KOPOHapHbIV CUHAPOM MeHee 1 Mec Ha3af,
+ Angina pectoris, IV functional class / CreHokapaus |V GyHKLMOHaNbHOTO Knacca
« Coronary artery bypass grafting or revascularization in other vascular system <2 months ago / Onepatust KOpoOHapHOTO LUYHTVPOBaHNA UV peBackynspu3aL/s

B APYTOM COCYAMCTOM DacceiHe MeHee 2 Mec Ha3af

+ Left ventricular ejection fraction <35% / ®pakuys BbIOpoCa neBoro xenyao4ka Mexee 35%

* Severe organs dysfunction / Taxenble HapyLeHWs YHKLIA OpraHoB

2. Conditions invariably resulting in homocysteine level change / CoctosiHus, 3aBeloMO NpUBOASILLME K M3MEHEHMIO YPOBHS FOMOLICTENHA

* Plasma creatinine level >160 ymol/I / KpeatHiH nna3mbl > 160 Mkmonb/n

* Hepatic failure / MeyeHo4Has He#OCTaTO4HOCTL

« Thyroid hypo- or hyperfunction / uno- nnm runepdyHKLMS LWATOBIAHOM XeNe3bl
* Hyperproliferative disorders (oncologic or connective tissue diseases) / Tunepnpon1depaTviBHble COCTosHIS (OHKONOTYeCKyie 3a00NeBaHIS UM KonNareHo3s!)
+ Some drugs intake within 30 days before including in the study* / Mpviem psfa nekapcTBeHHbIX Npenapatos 3a 30 CyT [0 BKIIKOYEHNIS B UCCEf0BaHME*

3. Suspected folate or B4, vitamin deficiency / Mpepnonaraembii fednumT onara unm BUTaMuHa B,

+ Clinical signs of folic acid or By, vitamin deficiency / KnuHiyeckvie npusHaky fecduumra honveBom KUCNOTh! iy BUTamMnHa By,

* Anemia (Hb <120 g/lin men and <110 g/l in women) / AHemus (Hb <120 r/ny MyxuuH, <110 /11y XeHLH)

* Gastrointestinal diseases with absorption impairment (gastrectomy, gastric resection, ileac resection, Crohn’s disease, Whipple's disease, intestinal tuberculosis,
atrophic gastritis) / 3aboneBaHms Xenya04HO-KLLEYHOTO TPaKTa C HapyLUEHVIeM BCacbiBaHYiA (racTpaKTOMMS, PE3eKLA XeNyaKa, pe3eKLins NoAB3A0LHON
Kk, bonesHb KpoHa, GonesHs Yunnna, Tybepkynes KULLEYHKa, aTpou4eckiii ractput)

+ Diseases with slow intestinal transit, bacterial overgrowth and competitive B4, vitamin absorption (partial small-bowel obstruction - strictures, diverticles, fistu-
las, blind loop; small-bowel pseudo-obstruction — amyloidosis, diffuse scleroderma) / 3abonesaHus, CONpOBOXAAIOLLMECS 3aMELNEHEM NAaCCaxa KULIEYHOTO
COLEPXMMOTO, 30bITO4HbIM Pa3MHOXeHVIEM MVKPOMIIOPbI M KOHKYPEHTHbIM MOMOLLEHEM BUATaMUHA B, (YacTiHas HENPOXOAVMMOCTb TOHKOM KMLIKY —
CTPVIKTYPbI, AVBEPTVKYMbI, CBULLM, Clienast NeTNs; NCeBA00OCTPYKLMS TOHKOM KMLIKM — aMMNOWA03, CUCTEMHas cKnepopepmMus)

+ Strict vegetarianism / CTporoe Bererap1aHcTso

*Multivitamins, theophyllins, fibrates, niacin, bile acid sequestrants, oral contraceptives, anticonvulsants, antifolates, levodopa, ciclosporin A, sulfasalazine, isoniaside / *Monuura-
MWHbI, TEODUANMHBI, UOPaTbI, HNALWH, CEKBECTPAHTbI XEN4HbIX KVCTIOT, OpaibHble KOHTPALeNTVBbI, MPOTVBOCYAOPOXHbIE NPenapartbl, aHTUEoNaTbl, IEBOAOMA, LMKNOCTIOPUH A,

Cynb(acanasvH, 13oHuamH

sent. The study protocol was approved by the local Ethics
committee.

The exclusion criteria were the factors which could
influence homocysteine level (Table 1). Endovascular
treatment was performed by the conventional tech-
niques. PCl was accompanied with pharmacotherapy
in accordance to international guidelines
(ACC/AHA/SCAI, 2005) acting at the time. After PCI
patients were prescribed aspirin, clopidogrel, statins
and, if necessary ACE inhibitors and B-blockers.

All patients were examined to detect traditional CVD
risk factors and atherosclerotic lesions of the other vas-
cular systems.

Homocysteine, FA and B, vitamin plasma levels
were measured with appropriate commercial assay kits
AXSYM and «AxSYM System» device, Abbott.

Taking into account the recent progress of phar-
macogenetics we hypothesized that efficacy of vitamins
supplementation can depend on carriership of gene poly-
morphisms which influence homocysteine level. Sam-
ples genotyping for allele variants of the genes encod-
ing for methylentetrahydrofolate reductase MTHFR
(C677T), MTHFR (A1298C), methionine synthase MTR
(A2756G), methionine synthase-reductase MTRR

7 cyT ObINO BbIMOMHEHO ycnelHoe nnaHosoe YKB. Bce nauu-
eHTbl noAanucany MHPopMmMpoBaHHoe cornacue. [poTokon
nccnefoBaHus Dbl 0400PeH NoKaNbHbIM STUHECKMM KOMUTE-
TOM. KpUTepmamMu UCKToYeHns ABAAICL (PakTopbl, 3aBefo-
MO BUSIOLLME HA YpOBEHb roMouncTerHa (1abn. 1). SHOo-
BaCKyJIAPHOE NleYeHne MPOBOAUIOCH C MPUMEHEHNEM CTaH-
OapTHOM TexHVKM. MearkKaMeHTo3Hoe conpoBoxaeHne YKB
NPOBOAMIOCH B COOTBETCTBUM C AeNCTBYIOLLMMM Ha MOMEHT Mpo-
Uenypbl MexayHapoaHbIMn pekoMeHdaumsmm (ACC/AHA /SCA,
2005). MNMocne 3HO0BaCKyNSPHOrO BMELLIATENbCTBA NaLMeHTaM
ObIN peKoMeHA0BaH NPUEM acnmMpUHa, KNonuaorpena, crat-
HOB, NPV HANMYNN NOKa3aHW — HrMbutopos AN 1 Geta-
OnokaTopos.

Bce OonbHble Ha 3Tane BKMOYEHUS B UCCIe0BaHMe NPOLLU
KNMHWKO-WUHCTPyMeHTanbHoe 0bCnefoBaHMe C Lenblo Bbl-
ABMIEHMA Knaccndeckmx aktos prcka CC3 1 aTepockepoTm-
4ECKOro NopakeHWst APYrnx COCyANCTbIX GaccenHoB.

YpoBeHb romoumctenna, OK v ButammHa By, KpoBu 13me-
PANCA C MCMONb30BaHMEM COOTBETCTBYIOLLIX KOMMEPHYECKMX Ha-
©opoB peakTBoB AXSYM Ha npubope «AXSYM System», Ab-
bott.

MprHKMasn BO BHMaHWe nocnefHue ycnexm gapmakore-
HETUKW, Mbl MPEANONOXUAN, YTO 3PPEKTUBHOCTE TEPANNN BU-
TaMUHAaMU MOXET 3aBUCETb OT HOCUTENBCTBA NONMMOPdU3Ma
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(A66G) and transcobalamin TCN (C776G) was per-
formed by the method of allele-specific polymerase chain
reaction (PCR) with “real time"” detection of reaction
products accumulation (on the base of “DNA-Tech-
nology” Research and Production Company).

The patients who had undergone PCl during 7 pre-
vious days were randomized into two groups at a ra-
tio of 1:1.5 by the method of sealed envelopes. The
patients of the first group (n=97) received FA 0.6
mg/day, Bg vitamin 4 mg/day and B, vitamin 10
pg/day (2 pills of “Vitabs cardio”, produced by CJSC
“Altai-vitamins”) along with the conventional treatment.
These FA and vitamins dosages are the most approx-
imate to the human daily maintenance, and they ac-
count inevitable wastage during active ingredients ab-
sorption. The patients of the second group (n=167)
received the conventional treatment only.

The follow-up period was 20 months. The follow-
ing cardiovascular events were registered: cardiovas-
cular death, myocardial infarction, unstable angina pec-
toris, ischemic stroke, transient ischemic attack, pe-
ripheral arterial thrombosis, need of revascularization
in the main vascular systems (coronary bypass, PCl,
carotid endarterectomy, lower limbs arterial revascu-
larization). We estimated both unfavorable events which
had occurred during the follow-up for the first time and
the recurrent endpoints.

Statistical analysis of the data and their redaction were
conducted by the SAS (Statistical Analysis System)
(6.12 version). For descriptive characteristics of stud-
ied variables (frequencies, distributions, quintiles, mean
and standard errors) appropriate SAS methods were used
(MEANS, FREQ, SUMMARY, UNIVARIATE). Proportional-
hazards regression model (Cox model, realized in SAS
PROC PHREG procedure) was used for estimation of sur-
vival rate, vitamins supplementation efficacy and detection
of prognostic significance of various indices (demographic,
clinical, angiographic, biochemical and genetic). Sig-
nificance of tested variables was evaluated by Wald
x-square asymptotic test.

Results

Atotal of 264 patients were enrolled into the study.
There was high prevalence of IHD risk factors in the both
groups. Significant distinctions between them were ab-
sent (Table 2).

Patients with one-vessel coronary lesion prevailed
in the both groups (45.4% in the first group and 46.1%
- in the second one). In a number of cases interven-
tions were performed in patients with B type (45.4%
and 43.4%; p=0.75) and C type stenosis (18.6% and
21.1%; p=0.62) which reflects a high cardiovascular
risk in the examined population. As a rule 1-2 stents
were deployed. More than a half of the patients had

reHOB, BVSIIOLLMX HA YPOBEHb rOMOLMCTEVHA. [eHOTIMPpOBaHME
00pa3LLoB Mo annenbHbIM BapyaHTaM reHoB, KOAMPYIOLLMX Me-
TuneHTeTparuapodonatpeaykrasy MTHFR (C677T), MTHFR
(A1298C), MeTnOHNHCKMHTa3y MTR (A2756G), METUOHMH-
cnHTazy-penyktasy MTRR (A66G) 1 TpaHckobanammH (TCN
C776G) npoBoauAv METOAOM anfiefb-CneuuduiHon nonm-
MepasHow LienHom peakumn (MLP) ¢ onpegeneHnemM Hakon-
NeHns NPOAYKTOB peakLmm «B peanbHoOM BpemeHn» (Ha base
HM® «3A0 OHK-TexHonorusa»).

B TeyeHme 7 cyt nocne YKB naumeHTbl Oblnv paHaoOMMU3N-
POBaHbl METOLOM KOHBEPTOB B 2 rpymnmbl B COOTHOLUEHUN
1:1,5. MepBas rpynna BUTammuHoTepanin (n=97), B koTopom
NaLMEHTbI C MOMEHTa PaHLOMM33aLLM MOMUMO CTaHOAPTHOM Te-
panum nonydanu ®K 0,6 Mr/cyT, BUTaMWH Bg 4 mMr/cyT v Br-
TaMUH By, 10 mkr/cyt (2 Tabnetku «Butabc kapamo», npo-
m3soamTensb — 3A0 «AnTan-BUTaMUHBLI ). HeobXo4mMo nog-
4EPKHYTb, YTO YKa3aHHas 4033 BUTaMUHOB SIBNISETCS Hanbornee
OnV3Kom K CyTO4HOM NOTPeBHOCTY YenoBekKa, HO YYUTbIBAET He-
n30exHbIe NOTepu NpU BCacbiBaHWM Npenaparta. Bropas KoHT-
pornbHas rpynna (n=167), B KOTOPOW NaLMeHTbl NOMyYani Toflb-
KO CTaHOAPTHYIO Tepanuio.

Mepwvon HabntoaeHNs 3a 6onbHbIMK cocTaBun 20 Mec. Pe-
rMCTPUPOBaNM clefytoue HebnaronpusTHble COObITUSA: cep-
[le4HO-COCYANCTYIO CMePTb, MHDAPKT M1OKapaa, HecTabusb-
HYIO CTEHOKapAMIO, WLLIEMUYECKNM VHCYIBT, TPaH3UTOPHYIO
MLIeMU4ecKyto ataky, nepudepmnyeckn apTepmanbHbI TPOM-
003, NoTpebHOCTL B peBackynipmn3aLm B OCHOBHbIX COCYAN-
CTbix BaccenHax (kopoHapHoe WyHT1poBaHve, YKB, kapoTaHas
3HOAPTEP3KTOMUS, PeBACKYNAPU3aALIMA apTEPUM HUXKHMX KO-
HeYHoCTel). AHanM3NPOBanM Kak Bnepable Npou3oLleLLve 3a
nepvof HabnoaeHus HebnaronpusaTHble COObITUSA, Tak 1 peK-
KypeHTHble (MOBTOPHbIE) KOHEYHbIE TOHKM.

CTaTUCTUHeCKMIM @aHanNM3 AaHHbIX U X PeAaKTVPOBaHME Npo-
BOOMMNCH B chcTeMe SAS (Statistical Analysis System) (Bepcus
6.12). Ons nony4eHus onmcaTenbHbIX XapakTepucTuk 13ydae-
MbIX NepemMeHHbIX (4acToT, pacnpeaeneHnii, KBUHTUMEN, Cpefl-
HWX U CTaHOAPTHbIX OWWBOK) MCNONb30BaNMCL COOTBET-
cTBytoLLme npouenypbl SAS (MEANS, FREQ, SUMMARY, UNI-
VARIATE). [1ns MogenupoBaHus BbIXKMBAEMOCT, OLIEHKN 3D-
(PEKTUBHOCTMN BUTaMUHOTEPaNUK 1 onpeneneHns NporHocTm-
4eckU 3Ha4YMMbIX NoKasaTenen (aeMorpabmieckix, KnMHnYe-
CKMX, aHrMorpatm4eckmx, BUOXMMUYECKMX U TeHETUYECKNX )
MCNONb30BaNM PErPECCUOHHYI0 MOLENb MPOMOPLMOHANBHOIO
pucka (Kokca), peanusoBaHHyio B npouenype SAS PROC
PHREG. 3Ha4nMOCTb TeCTMpyeMbix NepeMeHHbIX onpenensanm
C NOMOLLbIO aCUMMTOTUHECKOTO KpUTEpUA ¥ -KBagpaT Banbaa.

Pe3ynbTtaThl

Bcero B MccnegoBaHye Obinv BKtoYeHbl 264 nauyeHTa. B
LeNoM OTMEYani BbICOKYIO PacnpOCTPaHEHHOCTb (hakTOPOB PUC-
ka MIBC B 06enx rpynnax, 4OCTOBEPHbIX Pa3fNnNymnim Mexay Ko-
TOPbIMW BbISIBNEHO He Obino (Tabn. 2).

B obenx rpynnax npeobnananv naumeHTbl C 0QHOCOCYAN-
CTbIM MOPaXeHWeM KopoHapHoro pycna (45,4% s rpynne 1 n
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Table 2. Demographic and clinical characteristics of the patients
Tabn. 2. Jemorpadunyeckme n KIMHUYECKNE XapaKTEPUCTUKM NaLUEHTOB

Index / Moka3atenb Group 1/lpynna 1 Group 2/Tpynna 2 p
A total number of patients (men/women), n / Konniectso GonbHbix (Myx/eH), n 97 (75/22) 167 (138/29) 0.29
Age, years (M£m) / Bo3pact, rogbl (M£m) 58.8+1.0 57.3+0.7 0.21
Single living patients, % / MaLyieHT xvBeT 0auH, % 6.3 5.5 0.8
Body mass index, kg/m2 (M£m) / NHaekc maccel Tena, kr/m2 (M£m) 28.6+0.4 29.1+0.3 0.38
Cholesterol, mmol /I (M£m) / XonecrepuH, Mmonb /1 (M£m) 4.8+0.1 4.940.1 0.36
Triglycerides, mmol/l (M+m) / Tournuuepuasl, Mmonb/n (M£m) 1.840.1 1.9+0.1 0.7
Creatine clearance, ml/min (M+m) / KnvpeHc kpeaturnHa, Mn/muH (M+m) 93.0+2.9 96.8+2.2 0.3
Smoking at the present day / in anamnesis, % / KypeHue B HacTosiLLiee Bpemsi/B aHaMHe3e, % 22.9/43.8 27.1/33.7 0.27
Hyperlipidemia, % / unepavnuaemus, % 97.9 98.2 0.8
Arterial hypertension, % / ApTepviansHas r1unepToHus, % 90.7 82.0 0.06
Diabetes mellitus, % / CaxapHbii anabet, % 14.4 16.8 0.60
MI >1 month ago, % / M >1 mec, % 53.6 55.7 0.74
CABG >2 months ago, % / KLU >2 mec, % 2.1 6.6 0.1
PCl >2 months ago, % / YKB>2 mec, % 18.6 19.2 0.35
Left ventricular ejection fraction, % (M+m) / ®pakuys Beibpoca neBoro xenyao4ka, % (M£m) 56.5+0.66 56.4+0.51 0.9
Previous stroke, % / VHcyneT B aHamHese, % 5.2 3.6 0.54
Previous TIA, % / TWIA B aHamHe3se, % 1 3.6 0.25
Carotid endarterectomy / carotid arteries stenting >2 months ago, % /

KapotvaHas 3HRapTepaKTOMIS /CTEHTUPOBaHME CORHbIX apTepuit »2 MeC Ha3ad, % 0 1.2 0.28
Ankle-brachial index of systolic blood pressure <0.9, % /

JofibIXeYHO-NNeYeBo MHAEKC CUCTONMYECKOro apTepuanbHoro Aasnerus <0,9, % 4.1 8.9 0.37

MI - myocardial infarction, CABG - coronary artery bypass grafting, PCl - percutaneous coronary intervention, TIA - transient ischemic attack
M — nHdapkT mrokapga, KLU — kopoHapHoe WwyHTpoBaHue, YKB — YpeckoxHoe KopoHapHoe BMeLLaTenbCTBo, TVA — TpaH3uTopHas lieMryeckas ataka

undergone endovascular intervention of the left anterior
descending (LDA) artery. The method of direct stent-
ing was often used (27.8% and 27.3%; p=0.92). Bare
metal stents (in some cases together with drug-elut-
ing ones) were deployed in 15.5% and 20.6% of pa-
tients in the first and the second group respectively
(p=0.3). Every fifth patient had undergone balloon an-
gioplasty without stent deployment. This manipulation
was applied along with stent deployment, almost al-
ways in case of large lateral branches entrances lesions,
often through stent cells or by “kissing” technique. The
complete revascularization was not achieved on the av-
erage in 38.6% of the patients. Totally both groups were
comparable by the basic characteristics.

High prevalence of allele variants of the genes en-
coding for homocysteine metabolism was detected in
the process of genotyping: more than 50% of the pa-
tients shown at least one variant allele of each gene.

Patients of the tested and control groups did not dis-
tinguish in initial levels of homocysteine (15.7+£0.9 vs
15.4%0.7 pmol/l; p=0.84), folate (7.7£0.4 vs
8.2+0.3 ng/ml; p=0.27) and cobalamin (380.7£18.3
vs 385.8+14.0 pg/ml; p=0.83).

By the end of the study 95 patients of 97 initially

46,1%, B rpynne 2). Hepeko BMeLlaTeNbCTBa NPOBOANIN Ha
cTeHo3ax Tvna B (45,4% 1 43,4%, p=0,75) ntuna C(18,6%
n21,1%, p=0,62), 4TO OTPaXKaeT BbICOKNI PUCK CEPAeYHO-
COCYOMNCTbIX OCIIOXHEHWUN B M3y4aemMon nonynsaumn. Yaiie
NPOBOAMIN YCTaHOBKY 1-2 CTeHTOB. DHAOBACKYNAPHOE BMe-
LLATeNbCTBO Ha NepeaHelt HucxoadLen aptepun (MHA) npo-
BOLOMMM Doree HYeM y MoMoBMHbI NMaUMeHToB. HYacTo nprmMeHs -
N METOAMKY NPAMOro cTeHTUpoBaHmua (27,8% wn 27,3%;
p=0,92). fonomeTannmn4eckmne CrTeHTbl ObIN UMMNIAHTPOBA-
Hbl 15,5% naumenTos rpynnel 1 1 20,6 % naumeHTOB rpynnbl
2 (p=0,3), B TOM 4nCe Hapsiay CO CTEeHTAMM C IeKaPCTBEHHbIM
NOKpbITVEM. BannoHHas aHMoNIacTvka 0e3 UMMIaHTaUMKM CTeH-
Ta Oblna BbINOMHEHa KaxXAoMy MATOMY NaumeHTy. Ty npouenypy
NPUMEHANM HAPSAAY C UMMNAHTaLMEN CTEHTOB, NMPAKTUHeCKM BCe-
rAa BbIMOMHANM Ha YCTbeBbIX MOPAXKEHUSAX KPYMHbIX OOKOBbIX
BETBEW 1 3a4aCTyt0 MPOBOAMIIM Yepes f4elki CTEHTOB UK MO
mMeTommke «kissing». B cpenHeM y 38,6% naLmeHToB He yaa-
N10Cb AOCTUYb MOMIHOW peBackynapr3aLmn. B Luenom rpynnbl Bu-
TaMUHOTEPANUM 1 KOHTPOS OKa3anncb CPaBHMMbI MO OCHOB-
HbIM XapaKTepUCTNKaM.

o pe3ynbrataM reHoTUNMPOBaHMA Obina BbiSBEHa BbICO-
Kas pacnpoCTPaHeHHOCTb annefibHbIX BApWUaHTOB reHoB, MPo-
LYKTbl KOTOPbIX NPUHMMALOT y4acTie B MeTabos3me roMoLm-
CTerHa: no kpamHen Mepe, 1 BapuaHTHbIV anfenb No Kaxmno-
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Table 3. Atherothrombotic events within 20-month follow-up
Tabn. 3. AtepoTpomboTunyeckme cobbiTma 3a 20 Mec HabnogeHUs

Unfavorable events / HebnaronpustHble cobbitus A number of patients, n (%) / Konnyectso 6onbHbIX, n (%) p
Group 1 / Tpynna 1 Group 2 / Tpynna 2
(n=97) (n=164)

Sudden cardiovascular death / BHe3anHas ceppedHo-cocyamncras cMepTb 0 1(0.6) 0.9

All the thrombotic complications (TC) / Bce TpomGoTuyeckmumm ocnioxHeHus (TO): 11(11.3) 17 (10.4) 0.81
MI (fatal/nonfatal) / M (chatanbHlit/HedaTanbHli) 0/1(1) 1(0.6%)/4(24) 03
Unstable angina pectoris / HecrabunbHas creHokapaus 6(6.2) 8(4.9) 0.65
Ischemic stroke / Mwemmdeckiin MHCynsT 1(1) 2(1.2) 0.9
TIA / TNA 3(3.1) 1(0.6) 0.12

Revascularization in the main vascular systems /

PeBackynsipn3aLyisi B OCHOBHBIX COCYAUCTbIX BacceliHax: 4(4.1) 16 (9.8) 0.1
PCl /4KB 3(3.1) 12(7.3) 0.16
CABG /KL 0 1(0.6) 0.9
Carotid endarterectomy / KapoTuaHas 3HEapTepaKTomus 1(1) 2(1.2) 0.9
Femoropopliteal bypass / befipeHHO-NOAKONEHHOE LYHTVPOBaHME 0 1(0.6) 0.9

Composite endpoint: all the TC + all the revascularizations /

KombuHMpoBaHHas KoHeyHas Touka: Bce TO + Bce peBackynsipusaLum 15(15.5) 33(20.1) 0.35

MI - myocardial infarction, TIA - transient ischemic attack, PCl - percutaneous coronary intervention, CABG - coronary artery bypass grafting
M — uHdapkT Mrokapaa, TWA — TpaH3uTOpHas niemmyeckas ataka, KB — YpeckoxHoe KopoHapHoe BMelLatenbCrBo, KL — KopoHapHoe LyHTMpoBaHWe

included ones continued vitamins intake (one patient
refused to take drug and another one stopped the treat-
ment because of skin itch).

Table 3 summarizes by groups the incidence of
thrombotic complications and revascularization episodes
in the main vascular systems. In univariate analysis the
compared groups did not distinguish significantly in the
rate of the composite endpoint (cardiovascular death
+ acute coronary syndrome + stroke + the main vas-
cular systems revascularization). Fig.1 demonstrates sur-
vival curves without unfavorable events.

To take into account a possible influence of clinical,
biochemical and genetic factors on vitamins supple-
mentation efficacy Cox proportional-hazards regres-
sion model was used. For stepwise discriminatory analy-
sis indices with p<0.2 value according to the results of
univariate analysis were included along with the fact
of vitamins intake and obviously significant indices (gen-
der, age). We did not include such parameters as lev-
els of homocysteine, cobalamin and FA in the multi-
variate model, because of medical correction of these
factors in some of the examined patients. In accordance
to multivariate data analysis routine prescription of the
vitamins to all the patients undergone PCl did not im-
prove cardiovascular prognosis (Fig.2).

The following independent predictors of unfavor-
able prognosis in patients undergone elective PCl
were revealed (Fig.2): single living, advanced invalid-
ity (1 or Il group) before retirement age, balloon an-
gioplasty without stenting, carriership of two genotypes
-TCN 776 (CC) and MTRR 66 (AA). On the contrary,
such parameters as intervention at the LDA artery,

MY 13 reHoB BcTpeydancs bonee 4em y 50% naLmeHToB.

o MCXoOQHOMY YPOBHIO roMoumcTenHa (15,7+0,9 npotus
15,4%0,7 mkmonb/n; p=0,84), donata (7,7+0,4 npotvs
8,2%0,3 Hr/mn; p=0,27) nkobanamuHa (380,7+18,3 npo-
1B 385,8+14,0 nk/mn; p=0,83) cpaBHMBaeMble Mpynbl MeX-
[y cobom He pa3nu4anmnce.

K MOMeHTy OKOHYaHMs UccnefoBaHnsa 95 naumeHTos 13 97
nepBOHaYaIbHO BKITIOYEHHbIX MPOLOSIXANM NPUHUMATb BUTA-
MUHOTEpanuio (OfIMH NaLIMEHT OTKa3asncs ot NpremMa npenapara,
APYrov npekpaTui npueM BUTaMUHOB B CBA3M C BO3HMKHOBE-
HMEM KOXHOTO 3yaa).

Yactota TPOMBOTNHECKMX OCIIOXKHEHMI, @ TakoKe 313008
pEBaCKYNAPM3ALIM B OCHOBHbIX COCYAMCTbIX OaccerHax no rpyn-
nam npencraBneHa B 1adn. 3. Mo pe3ynsrataM oaHOMhaKTOPHOroO
aHanM3a CpaBHMBaeMble rpynnbl JOCTOBEPHO He pasnn4a-
IMCb NO HacToTe KOMOWHMPOBAHHOW KOHEHHOW TOHKM (cepeyHo-
cocyamcTas CMepTb + OCTPbIN KOPOHAPHbIN CUHAPOM + Hapy-
LUeHMs MO3roBOro KpoBooDpaLleHus + peBackynsipusaLmm s
OCHOBHbIX COCYANCTbIX DaccerHax). Ha puc. 1 npeactaBneHsbl
KpVBble BbIXXMBaeMOCTI Oe3 pa3BuTUS HebNaronpusaTHbIX Co-
ObITUN.

[ns y4eTa BO3MOXKHOIO BAVSHUSA KITMHUYECKIX, OMOXMMM-
YeCKMX UM reHeTu4ecknx pakTtopos Ha 3P deKTMBHOCTL BU-
TaMUHOTEpanMK ObiNa UCNOMb30BaHa PerpecCcoHHas Moaesb
NponopuUMOHanbHOro prcka Kokca. B nowaroBbiv AMCKPUMM-
HaHTHbIV aHaNM3 NOMUMO haKTa NleYeHNs BUTAMVHAMU U 3a-
BEIOMO 3Ha4MMbIX NoKa3aTenen (nos, Bo3pact) Obinm BkioYye-
Hbl MPW3HaKKM, OTODpPaHHbIE B OAHO(AKTOPHOM aHanuse co
3HaveHremM p<0,2. Mbl He BKJOHaIM B MHOMOakTOPHYIO MO-
[lenb Takuve napameTpbl, Kak ypoBeHb roMoumncTeHa, kobana-
MuHa 1 OK, T.K. y 4acT aHanm3vpyembIx naumeHTos (n=97)
NPOBOAVIIN MeOVKAMEHTO3HOe BMeLLATeNbCTBO, HaNpaBeH-
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Fig. 1. Survival curves without unfavorable events
occurring

Puc. 1. KpuBble BbiXnBaemMocTu 6e3 pa3Butums
HebnaronpuUsATHbIX COBLITUN

achievement of the complete revascularization, opti-
mal total length of deployed stents from 23 to 33 mm,
MTHFR 1298 (CC) carriership were associated with sig-
nificant reduction in cardiovascular risk.

In case of nonfatal unfavorable event a patient was
not excluded from the study and was observed with-
in all twenty months. This allowed evaluation of so-called
recurrent unfavorable events rate that took place dur-
ing the whole follow-up period. We registered 19 events
in 15 patients of the first group (including 6 revascu-
larizations in the main vascular systems) and 48
events in 33 patients of the control group (including
26 revascularizations).

At the present time calculation of the ratio of un-
favorable events number to an individual patient’s fol-
low-up duration [M/t (years)] is considered as the most
accurate method of recurrent endpoints evaluation. Rep-
etition factor of thrombotic episodes did not distinguish
significantly in the both groups, while the rate of revas-
cularizations in the main vascular systems for 1 patient

HOe Ha KoppeKLmio 3Tnx aktopos. o faHHbIM MHOroak-
TOPHOrO aHanm13a, PyTMHHOE Ha3Ha4YeHme BUTaMUHOB BCEM Ma-
umeHTam nocne YKB He npmBOAMNO K yIyYLLEHWIO NMPOrHO3a B
OTHOLLUEHWUWN Pa3BUTUS CepaeqHO-COCYQNCTbIX OCNOXHEHWM
(puc. 2).

He3aBucMbIMU NpeamKTopamMimn HeONaronpUSTHOMO NMPOrHO3a
y NauyeHToB, nepeHeclurx YKB, ABnsioTca cneqytoLLie npmsHaku
(pnc. 2): oomHOKOE NPOXMBAHWE, MHBANMAHOCTL |-1l rpynnbl A0
[OCTUXKEHWNS MEHCMOHHOIO BO3pacTa, MpoBefieHne OannoH-
HOW aHMMONNACTVIKI 083 CTEHTUMPOBAHWSA, a TakKe HOCUTENBCTBO
nByx reHotmnos — TCN 776 (CC) n MTRR 66 (AA). HanpoTus,
Takme NapaMeTpbl, Kak BMELLATENBCTBO Ha NepedHer HCXOOsILLEN
apTepumn, OOCTUXEHMEe MOMHOW peBacKynapr3aumm, ontu-
MasibHag cyMMapHaa ONMHa UMMNNAHTUPOBAHHbLIX CTEHTOB OT
23 00 33 MM M HOCUTeNbCTBO reHotrna MTHFR 1298 (CC), ac-
COUMMPOBANUCH C JOCTOBEPHBIM CHIKEHMEM pUCKa Hebnaro-
MPUATHBIX CEPAEYHO-COCYANCTBIX 3MM3040B.

Mocne HacTynneHus HedaTanbHOro HebNaronpUATHOrO Co-
ObITVS NaLUMEHTa He UCKITIoHaNV U3 UCCefoBaHus, a MPOAo-
anu Habnofath B TeveHve Bcex 20 Mec. T0 NMO3BOMMIO OLie-
HWTb YaCTOTY Tak Ha3blBaeMbIX «PeKKYPEHTHbIX» (MOBTOPHbIX)
HebnaronpuATHLIX COOBITUI, MPOU3OLLEALLNX B TeYeHME BCe-
ro cpoka HabniofeHus. B rpynne BUTaMUHOTEpanUm BCEro Npo-
n3oLwno 19 cobbitnin y 15 naumeHTos (M3 HMX 6 — nNpoueay-
pbl PEBACKYNAPU3ALIMM B OCHOBHbIX COCYAMCTbIX DaccenHax),
B rpynne KoHTpons — 48 cobbimiin y 33 nauueHToB (26 pe-
BaCKynsapu3aLmin).

B HacTosILLee BpeMs B Ka4ecTBe Hanbonee TOYHOro MeToia
OLLEHKM MOBTOPHbIX KOHEYHbIX TOYEeK MPUHATO UCMOSb30BaThb OT-
HOLLIEHWMEe KONMMYecTBa HebnaronpusaTHbIX CobbITUM, NepeHe-
CEHHbIX MaLMEHTOM, K NPOLOIIKUTENIbHOCTU ero MHANBUIY-
anbHoro cpoka HabmogeHus [M/t (rogpl)]. KpaTHoCTb TpoM-
DoTMYeckMX 3NM3040B B ABYX rpynnax AOCTOBEPHO He pas-
M4anack, TOraa Kak 4acrtoTa peBacKynapm3aLLMii B OCHOBHbIX
cocyamcTbix BaccerHax Ha 1 4en/rof Obifna B 3 pasa MeHblue
B rpynne BUTaMMHOTEPANMM B CPaBHEHMM C FPYMMOM KOHTPO-
nsa (puc. 3).

Supplementation with FA, Bs, Bi2 vitamins / Tepanusa OK, BuTt Bs, Bi2
Single living / OauHokoe NpoxuBaHne

Invalidity / iHBanugHocTb

LDA stenting / CreHTupoBaHue MHA

Angioplasty without stenting / AHrnonnactika 6e3 CTeHTUpoBaHUA
The complete revascularization / lMonHas peBackynapusauuma

A total length of deployed stents 23-33 mm /
CymmapHas [/IiHa UMNNaHTYPOBaHHbIX CTEHTOB 23-33 MM

MTHFR 1298 (CC) genotype / lfenotun MTHFR 1298 (CC)
TCN 776 (CC) “wild"” genotype / “[ukuin” reHotun TCN 776 (CC)
MTRR 66 (AA) “wild” genotype / “[uknir” reHoTun MTRR 66 (AA)

RR = risk ratio / OP = oTHoLLEeHWe p1cKoB

RR/OP 8.4 [3.4-20.5], p=0.0001
RR/OP 14.2 [4.4-45.8], p=0.0001

RR/OP 0.08 [0.01-0.5], p=0.004

+
—
RR/OP 0.2 [0.08-0.4], p=0.0001 N
——
RR/OP 4.3 [Cl/ W 2.2-8.3], p=0.0001

-

RR/OP (95% CI / o)
RR/OP 0.7 [0.4-14], p=0.3 -
— >
—_—
RR/ OP 0.3 [0.2-0.6], p=0.0004
RR/OP 2.6 [1.4-5.2], p=0.005
RR/OP 0.5 [0.2-0.9], p=0.02

—

RR/OP 2.0(1.1-3.9], p=0.03
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Fig. 2. Predictors for cardiovascular complications in patients after PCl in accordance to multivariate analysis data
Puc. 2. NpeankTopbl Pa3BUTUS CEPAEYHO-COCYAUCTLIX SMN30A0B Y NauneHToB, nepeHeclunx YKB, no gaHHbIM

MHOrohakTopHOro aHanmsa

530

PaynonaneHas ®apmakorepanus B Kapanonorumn 2011,7(5)




Pharmacotherapy of hyperhomocysteinemia/MegukameHTO3Has KOPPEKLUs runepromoLmucTenHemMmm

0.20 4
p=0.02

1

120,02
0.15 0.12:0.0

0.10 4

0.04+0.02

0.05 T

n=97

Annually number of events per patient /
Yucno cobbiTin B rog Ha 1 6onbHOro
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Fig. 3. An annually number of revascularizations in the
main vascular systems per one patient in accor-
dance with prospective follow-up findings

Puc. 3. KonnyectBo peBackynsipm3aLmii B OCHOBHbIX

cocyaucTbix baccerHax Ha 1 nauueHTa B rof, no
pe3ynsTaTaM NpocneKkTUBHOIo HabnoaeHus

per year was 3 times less in the group of vitamins sup-
plementation as compared to the control one (Fig.3).

Another aim of our study was a search for patient
subgroups in which vitamins supplementation could
be more effective than in the whole examined cohort.
Along with the basic clinical parameters we tested fac-
tors affecting homocysteine level (including carriership
of polymorphisms of the genes involved in homocys-
teine metabolism). The cobalamin level turned out to
be the only revealed factor which influenced significantly
vitamins supplementation efficacy. The incidence of the
composite endpoint among patients of the first quin-
tile by cobalamin level distribution (less than 260 pg,/ml)
was significantly higher in the control group as com-
pared to the group of vitamins intake (Fig.4). At the
same time an average cobalamin levels in the first quin-
tiles of the both groups did not differ significantly

Cnenytolen 3afiadeit padboTbl Oblin MOWCK MOArPYNN Naum-
EHTOB, B KOTOPbIX BUTaMUHOTEPaNUs Morfia ObiTe Oonee -
(DeKTVBHOW, YeM BO BCel MCCenoBaHHOWM KoropTe. [MomMm1mo oc-
HOBHbIX KIMHWYECKNX NapaMeTpoB TeCTMPOBanu Takxke dak-
TOPbI, BAMSIOLLIME Ha YPOBEHb FOMOLMCTEMHA (BKIOHAA HOCK -
TENbCTBO NOSIMMOPMU3MOB MreHOB, MPUHUMAIOLLIMX yHacT/e B ero
MeTabonmame). EANHCTBEHHBIM BbIfBIIEHHbBIM (hakTOPOM, OKa-
3bIB3IOLLMIM 3Ha4MMOe BIVISIHME Ha 3(heKTMBHOCTL Tepanun Bu-
TaMVHaMM, 0Ka3ancs ypoBeHb kobanamuHa. Yactora kombu-
HMPOBAHHOW KOHEYHOWM TOYKW CPpeAu NaLmeHTOB, COCTaBAsAB-
LUMX NePBbIN KBUHTWIb pacnpeaeneHiis no ypoBHio kobanammHa
(MeHee 260 nr/mn), B rpynne KOHTpons Obina LOCTOBEPHO
BblLLE, YeM B rpynne nedeHus ButaMmmHamm (puc. 4). Mpw 31om
cpenHee 3HaveHMe YpoBHs KobanammHa B NepBbiX KBUHTUIISAX
0beunx rpynn 4oCToBEPHO He pasnnyanocs (189,7+14,5 npo-
B 195,1+7,5 nr/mn; p=0,7). MNpu3Hak «Jie4eHne BUTaMu-
HaMV NaLMEeHTOB, COCTaBNAOLLMX NePBbIN KBUHTWUIb pacnpe-
JeneHus kobanammHa, Obin BKMOYeH B MHOrOakToOpHYIO MO-
[OeNb NPONopUMOHanbHOro prcka Kokca, onmcaHHyio BbiLle.
Bbino nokasaHo, 4To NPUeM BUTAMUHOB BOMbHBIMU C HU3KUM
KobanamuHoM (<260 nr/mn) 3HaYUTENBHO CHUXKAET PUCK
HebnaronpUSTHbIX UCXOA0B (KOMONHUPOBAHHOW KOHEYHOW TOY-
KW: CepaeqyHo-cocyamcTas CMepTb + OCTPbI KOPOHAPHbIN
CUHOPOM ~+ HapyLleHWe MO3roBOro KpoBoobpatleHus + pe-
BACKyNAPM3aLIMSA B OCHOBHbIX COCYAMCTbIX BaccenHax) y 3Tom
kateropum natmenTos (OP 0,09, [95% 11 0,01-0,9]; p=0,04).
OcranbHble napamMeTpbl MHOrO(akTopHOW MOLEN COXPaHAIOT
CBOIO 3HA4YMMOCTb (pnc. 5).

OOcyxpaeHue

B cOOTBETCTBMM C OCHOBHbBIMM LOKYMEHTaMM Mo BONPOCaMm
HapyLLeHWs MeTabon3ma roMOUMCTENHA U €ro BO3MOXHOW KOp-
peKLmmM, onyonmMKkoBaHHbIMM B 3anaaHown Espone 1 CLLUA B no-
cnefHee BpeMs, pekoMeHAALMN B 3TOM 06M1acT MOXKHO CyM-
MWPOBaTh CledyoLwmm obpasom [14]: 1) onpedeneHme ypos-

p=0.01
p=0.01
50 |
P 35.3
e
g3 40 p=0.7
o3 |
o S p=0.2
rié E 30 4 |
= I
> ®
£3 18.2
26 204 .
O w©
26
s g 5.0
U © 10
56
36 By, pg/ml /
e n=34 n=20 n=77 By, nr/mn
04
<260 (Q1) >260 (Q2-Q5) <260 (Q1) >260 (Q2-Q5)
Group 2 (control) / Tpynna koHTposns Group 1 (vitamins supplementation) / pynna ButammHoTepanuu
Fig. 4. The incidence rate of unfavorable outcomes depending on the initial cobalamin level
Puc. 4. YactoTa HeGnaronpusTHbIX UCXOA0B B 3aBUCUMOCTU OT UCXOAHOTO YPOBHS KobanamuHa
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MTHFR 1298 (CC) genotype / Tenotun MTHFR 1298 (CC)
TCN 776 (CC) “wild” genotype / “Ankunin” renotun TCN 776 (CC)
MTRR 66 (AA) “wild” genotype / “[uknii” reHotin MTRR 66 (AA)

——
RR/OP 7.7 [3.1-19.4], p=0.0001
RR / OP 13.8 [3.9-48.9], p=0.0001

RR/OP 0.3 [0.16-0.6], p=0.0003 ——
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Fig. 5. Clinical efficacy of FA, Bg and B4, vitamins supplementation in patients with initially low cobalamin level after elective

PCl in accordance with multivariate analysis data

Puc. 5. KnuHnyeckas a¢ppekTMBHOCTb Tepanuu ButammHamu Bg, By, 1 @K nocne nnaHosoro YKB y naumeHTOB ¢ UCXOOHO
CHVXEHHbIM YPOBHEM KobanamMuHa, no JaHHbIM MHOro(aKToOpHOro aHanmsa

(189.7+14.5vs 195.1£7.5 pg/ml; p=0.7). We in-
cluded the index “vitamins supplementation in the pa-
tients of the first quintile of cobalamin distribution” in
the Cox proportional-hazards regression model, which
was described above. Analysis shown that vitamins in-
take in patients with low cobalamin levels (<260 pg/ml)
reduced significantly risk of unfavourable outcomes
(composite endpoint: cardiovascular death + acute
coronary syndrome + stroke + revascularization in the
main vascular systems) (RR 0.09, [95% C10.01-0.9];
p=0.04). Other parameters of the multivariate mod-
el kept their significance (Fig.5).

Discussion

In accordance to the principal documents recent-
ly published in the USA and Western Europe recom-
mendations on homocysteine metabolism impair-
ments and their correction, can be summarized as fol-
lows [14]: 1) homocysteine level evaluation is recom-
mended only in case of IHD manifesting in the absence
of the traditional CVD risk factors or in case of family
history of early atherosclerosis onset; 2) routine vita-
mins prescription is not recommended, the diet rich in
FA and vitamins of group B should be advised; 3) FA
(0.5-5 mg/day) and B, vitamin (0.5-1 mg/day) ther-
apy may benefit in high risk patients; 4) B;, vitamin
level should be detected before such treatment onset.

Particularities of the Russian IHD patient population
do not allow entire extrapolation of these recom-
mendations. The absence of the FA food fortification
programme in Russian Federation, low social and
economic status of many patients leading to the lack
of animal origin ingredients in their ration, alcohol abuse

Hsl FOMOLMCTEVIHA MOKa3aHO TOMNbKO B Cy4ae pa3sutus VIBC npu
OTCYTCTBUM KNaccu4ecknx paktopos pumcka CC3 unum B ciyyae
CEMEHOTO aHaMHe3a PaHHEro Pa3BUTLS aTepoCKIepo3a; 2) py-
TMHHOE Ha3Ha4YeHVie BUTaMHOB He MoKa3aHo, HeoOXoAMMO pe-
KOoMeHOoBaTb Aunety, boratylo OK 1 BUTaMMHamu rpynnsl B;
3) Tepanus OK (0,5-5 Mr/cyT) 1 BUTaMUHOM By, (0,5-1 Mr/cyT)
MOXET MMEeTb MPENMYLLECTBA Y NaLMEHTOB BbICOKOIO PUCKa;
4) 0o Havana nogobHOW Tepanum AOMmKeH ObITb onpeaeneH ypo-
BeHb BUTaMUHa B ;.

OcobeHHOCTU poccunckor nonynsaumm naumeHTos ¢ MBC He
NO3BONSIOT IKCTPANONMPOBATL Ha Hee 3T peKoMeHAaLMM B Non-
HoM obbeme. OTcyTcTBME B PO nporpaMmbl oboralLleHns npo-
aykToB OK, HNU3KMI COLMANbHO-3KOHOMMYECKMIA CTaTyC MHO-
MMX NaLWEHTOB, MPVBOASLLMI K HEAOCTaTOYHOMY KOMMYeCTBY
MOMHOLEHHBIX MPOAYKTOB XMBOTHOMO MPONCXOXAEHUS B pa-
LMOHe, 3110ynoTpebreHvie ankorofiemM 3acTaBnsioT YCOMHUTb-
€S B [OCTaTO4HOW 3(PMEKTUBHOCTU Y 3TUX NALMEHTOB PEKO-
MeHOauM no cobnofeHuto ameTbl, boraton BUTaMUHAMM
rpynnel B. Kpome Toro, MHorve nauyeHTsl ¢ MBC co3HaTenbHO
OrPaHNYMBAIOT NOTpeDdNeHne NPOAYKTOB XMBOTHOMO MpPo-
NCXOXAEHNS B CBA3W C COBMIOAEHNEM TUMONUNNAEMNYeCKon
IVETbI, YTO faxke B O1aronosnyyHbIX Mo CoLManbHO-3KOHOMM-
4eCKVM MOKa3aTeNifAM CTPaHax NPMBOLUT K 3HaY1MMOMY NOBbI-
LEeHWMIO pacnpocTpaHeHHOCT aeduumTta BUutaMmHa By, [15].
YunTbIBas BbIABAEHHYIO HAMW BbICOKYIO YaCTOTy CHUXEHHOMO
YPOBHS BUTaMUHa B, (9%) n OK (55,5% ) B BbIGOpPKe 13 poc-
cumnckor nonynaumm naumentos ¢ MIBC [13], 3T1M 605bHbIM,
BEpOATHO, TpebyeTcs MeAMKaMeHTO3HOe BOCMOSIHeHME Mo-
TpebHOCTW B BUTaMMHaX. MOCKONbKY Cpeamn NaLneHToB ¢ cyo-
KNVHUYeCKUM feduumntoM kobanaMuHa CMHAPOM Manbab-
copOLMM BCTpeYaeTCs pefko, DONbLUMHCTBY NaLMEHTOB, MO Ha-
LeMy MHeHWo, AOCTaTOYHO 3TOr0 BUTaMMHa B J03aX, COOT-
BETCTBYIOLLMX CYyTOHHOW MOTPEOHOCTY.
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put in doubt the efficacy of vitamin B enriched diet rec-
ommendations in such patients. Besides, many IHD pa-
tients consciously limit themselves in products of an-
imal origin because of lipid-lowering diet, which leads
to significant increase in prevalence of B, deficiency
even in countries with social and financial well-being
[15]. Taking into account high rate of B;, and FA de-
ficiency (9 and 55.5%, respectively) revealed in our
study in population sample of Russian IHD patients [13]
supplementation with these vitamins appears to be use-
fulin them. To our opinion cobalamin dosages corre-
sponding to daily maintenance suffice majority of pa-
tients because malabsorption syndrome is rare in pa-
tients with subclinical deficiency of this vitamin.

There was not significant prognosis improvement
in patients received vitamins when the first unfavorable
event was taken into statistical analysis. Non-signifi-
cant results may be due to insufficient number of the
study participants. A number of registered unfavorable
cardiovascular events was twice less than we expect-
ed in accordance to COURAGE study results [16]. The
reason for distinctions in unfavorable outcome rate is
probably related to longer period of clopidogrel intake
in our study. While analyzing with a glance to recur-
rent unfavorable events patients received vitamin
supplementation demonstrated significantly less repeat
revascularization rate (OR 3.0; p=0.02). This proba-
bly can be explained by more cardiovascular episodes
included into analysis due to recurrent events.

The Swiss Heart Study (2002) obtained the similar
results [7]. The study enrolled 553 patients after suc-
cessful angioplasty of at least one affected coronary ar-
tery segment (stenosis >50%). The treatment group
patients received FA - 1 mg/day, B, vitamin - 400
Mg/day and Bg vitamin - 10 mg/day. Composite end-
point, which included mortality, nonfatal Ml and the need
for repeat revascularization, was estimated 6 and 12
months later. The group of homocysteine-lowering ther-
apy as compared to the placebo group revealed less in-
cidence of the composite endpoint after one year of the
treatment (15.4 vs 22.8% respectively (RR 0.68;
95% Cl 0.48-0.96; p=0.03) mainly because of fre-
quency of the target vessel revascularization 9.9 vs
16.0%; RR0.62;95% C10.40-0.97; p=0.03). At the
same time insignificant trend to mortality and nonfa-
tal Ml rate reduction was demonstrated.

Taking into account heterogeneity of the factors de-
termining homocysteine level in Russian IHD patients
[13], we suggested that vitamins supplementation can
effect variously in different categories of patients. In oth-
er words, if the main reason for homocysteine level in-
crease is the vitamins deficiency, their intake can be more
effective than at hyperhomocysteinemia of another gen-
esis. The received data confirm this speculation as the

B HalweMm nccnenoBaHnm Npuy y4eTe nepBoro Hebnaronpu-
STHOTO COOBITVIS He ObINO BbIABMNEHO Yy4LIEHMS MPOrHo3a y na-
LMEHTOB, MOJyHaoLLMX Tepanuio BUTaMmHamu. OTcyTcreme f0-
CTOBEPHOCTM MOMYYeHHbIX Pe3y/bTaToOB Mbl CBA3bIBAEM C He-
[0CTaTo4HbIM 06beMoM HabntogeHus. KonvdectBo 3aperm-
CTPVIPOBAaHHbIX HEONATrONPUATHBIX CePLAEYHO-COCYANCTbIX CO-
ObITUIN OKa3anoCh BABOE MeHbLLE OXMAaeMoro (Kotopoe Mbl
paccHUTbIBaNM UCXOLA U3 pe3yrbraToB MccnenoaHms COURAGE
[16]). Mo-BMAKMMOMY, MPUYMHA PA3NNYUIA B HacTOTe Hebnaro-
NPUATHBIX MCXOL0B KPOETCS B Oonee ANUTeNbHOM NpremMe KIo-
NUOOrpena B HalleM nccnenoBaHuv. Npm aHanmse ¢ y4eTom no-
BTOPHbIX HEONAronpUsTHBIX CODBIT HaMM ObINO NOKa3aHo, YTO
B rpynne BUTaMUHOTEepPanunm OCTOBEPHO HIXKe NoTPpebHOCTb B
NOBTOPHbIX peBackynapusaumax (OP 3,0; p=0,02). Mo-8u-
AVMOMY, AaHHbIN hakT 0OyCNOBMEH yBeNNYeHMEM KONUYeCTBa
aHanM3upyemMblx cepae4yHo-CoCyanCTbIX 330408 Npw 4O-
NONHUTENBHOM Y4eTe MOBTOPHbIX COOBITUN.

CxofiHble pe3ynbraTbl Oblv MOMyYeHb! B UCCefoBaHUM The
Swiss Heart Study (2002) [7]. B uccnenoBaHume BoLv 553 na-
UMeHTa nocne ycrnewHo BbIMOMHEHHOW aHTVMONNACTUKN MO
KpaviHer Mepe OfHOro MOPAXKEHHOIO CEerMeHTa KOPOHapHOU ap-
Tepum (cteHo3 250%). MaumeHTbl Fpynnbl NeYeHns noyyanm
@®K 1 ™mr, BUTaMWH By, 400 MKT 11 BUTaMUH Bg 10 Mr. Kombu-
HNPOBAHHYIO KOHEYHYIO TOYKY, BKITIOHYABLUYIO CMEPTHOCTb, He-
atanbHbIY M 11 noTpebHOCTL B NOBTOPHOW peBacKynspm3a-
LMK, y4nTbIBanu Yepes 6 1 12 Mec. Yepes rof Tepanmu Yactota
KOMOVIHMPOBAHHOW KOHEYHOW TOYKM Oblna HMXe B rpynne ro-
MOLLNCTEUH- CHIKatoLLLer Tepanmn (15,4%) B CpaBHEHM C rpyn-
non nnaueb6o (22,8%) (OP 0,68; 95% OV 0,48-0,96;
p=0,03) npenmyLLEeCTBEHHO 3@ CHET YacCTOTbl peBaCKyNap13a-
umm Lenesoro cocyfa (9,9% npotne 16,0%; OP 0,62; 95%
W 0,40-0,97; p=0,03). Hapsay C 3TMM OTMeYanach Heflo-
CTOBEPHAas TEHAEHLMA K CHUXKEHUIO CMEPTHOCTU M HaCTOTbl He-
patasibHbIX MHPAPKTOB MMOKapaa.

Y4UTbIBaA BbIABNEHHYIO HAMW paHee reTeporeHHOCTb dak-
TOPOB, ONpPefenfAloLMX YPOBEHb FOMOLMCTENHA Cpeam poc-
CUNCKUX NaumeHToB ¢ MIBC [13], Mbl NpeanonoXunm, 4to Te-
panunsa BUTaMMHaMKM MOXET [aBaTb Pa3Hble 3PdeKTbl y pas-
JINYHbBIX KATEropui NaLLMeHToB. VIHbIMM ClloBaMu, B CJTyyae, ecnn
OCHOBHOW NPUYMHOM NOBbILLEHNS YPOBHSA OMOLUCTEVHA AB-
nsetcs AeuLmMT BUTaMUHOB, UX NPUEM MOXET ObITh Oonee 3¢-
PEeKTUBHBIM, YeM NPV TMNEeProMOLCTEMHEMIK OPYrOro reHesa.
[laHHOe NpeanonoXxeHue NOATBEPXKAAETCA MOSYHEHHBIMW pe-
3y/bTaTamMn: y NaLMeHTOB C ypoBHeM kobanamumHa meHee 260
nr/mn (NepBbIvi KBUHTUIb pacnpeaeneHns) npueM BUTaM1MHOB
[OCTOBEPHO aCCOLMMPYETCH CO 3HAUYUTENbHBIM CHYIXKEHEM PUC-
Ka cepae4HO-COCyaAUCTbIX OCIIOKHEHUN.

B HacTosiLLLee BpeMs NpUHATa ClnefyioLlas TakT1Ka BeAEeHMA
NaUMEHTOB CO CHXKEHHBbIM YPOBHEM KOoDanaMmHa (<200, B page
ncro4HmnKoB <250 nr/mn) [17,18]. Mpu oTCyTCTBAN KIMHYECKOW
KapTWHbl geduumTa BUTaMmHa By, — aHeMUK, HEMPONCUXMA-
4eCKMX HapyLLeHW 1 FMOCCTa — NPOBOAAT AOMONHUTENbHbIE
NCCNeloBaHMSA, HanpaBJeHHble Ha UCKITIOYeHe CyOKNMHMYe-
cKkoro gedurumTta kobanammHa. Y naumeHToB onpeaensioT ypo-
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vitamins treated patients with cobalamin level below
260 pg/ml (the first quintile of distribution) demon-
strate significantly lower risk of cardiovascular events.

At the present day the following tactics of cobalamin
deficient (<200 pg/ml, and in some references <250
pg/ml) patients management is accepted [17,18]. If
clinical signs of B, deficiency (anemia, neuropsychic
abnormalities, glossitis) are absent, additional search
for subclinical cobalamin deficiency is performed. Pa-
tients are examined for methylmalonic acid and ho-
mocysteine plasma concentrations (which are the
markers of B, functional insufficiency). All these pa-
tients are recommended to be screened for presence of
Castle intrinsic factor antibodies despite low sensitivi-
ty of the test and insignificant prevalence of cobalamin
malabsorption in patients with its subclinical deficien-
cy. In cases methylmalonic acid plasma concentration
exceeds 1000 nmol/I and/or homocysteine level is
above 25 pmol/I pharmacotherapy of cobalamin de-
ficiency is considered to be necessary. Presence of Cas-
tle intrinsic factor antibodies is another indication for ob-
ligated treatment. B, vitamin is mainly prescribed par-
enterally. In case of oral administration B, vitamin should
be taken in the recommended dosage of 1000 pg/day
for 4 weeks. All the other patients are not recommended
to receive B4 ,, however follow-up is necessary with re-
peated previously mentioned assays once a 1-3 years.

Our results require reconsidering of approaches to sub-
clinical cobalamin deficiency correction in IHD patients
undergone PCl. We think that patients of the follow-up
group with no signs of cobalamin malabsorption or with-
out significant increase of methylmalonic acid and /or ho-
mocysteine should receive maintenance therapy with FA,
B4, and Bg vitamins in physiological doses.

Further large-scale studies are surely necessary for
making decision of routine vitamins prescription to sta-
ble IHD patients after PCl.

Therefore, intake of FA, Bg and B, vitamins by sta-
ble IHD patients with high prevalence of hyperhomo-
cysteinemia, folate and cobalamin deficiency reduces
the need for revascularization in the main vascular sys-
tems within 20-month follow-up after elective PCI.

Prescription of FA, Bg and B, vitamins to stable IHD
patients with cobalamin plasma level below 260
pg,/ml decreases thrombotic complications and revas-
cularizations occurrence.

Conclusion

Vitamins supplementation is simple and cheap, that
is why search for patients in whom it can benefit seems
to be very attractive. In the summer of 2010 the jour-
nal Stroke published results of M. Lee et al. meta-analy-
sis devoted to evaluation of FA efficacy in ischemic stroke
prevention [19]. The treatment was demonstrated to

BEHb METUIMANIOHOBOW KMCIOTbI 11 FTOMOLIMCTEMHA (Kak MapKepoB
(bYHKLMOHANbHOM HeLOCTaTOHMHOCTU BUTaMKMHa By ,). HecmoT-
PA Ha HE3Ha4YMTENbHYIO PACMPOCTPAHEHHOCTE HapYLLEHWS BCa-
CbIBaHMS kobanammHa cpefivt NaLUMEHTOB C ero CyOKIMHUYECKM
LePULMTOM 1 HU3KYIO HYBCTBUTENBHOCTL TECTa, BCEM MaLieHTaM
nokasaHo onpefenieHmne aHTUTes K BHyTpeHHeMy dpaktopy Ka-
ctna. Ecnu ypoBeHb MeTUIManoHOBOW KMCIOTbI MpeBbILLIaeT
1000 H™MOMb /11 1/ UN YPOBEHB TOMOLIMCTEMHA NPeBbILaeT 25
MKMOJ1b /11, COCTOAHME PaCLEHNBAETCA Kak KITMHUYECKM 3Ha4W-
MbI AednUmT KobanamuHa, TpebyoLWwmn MearkaMeHTO3HON
KoppekuMn. BbigBneHne aHTUTEN K BHYTPeHHeMy ¢akTopy
Tak>XXe ABNISETCA MOKa3aHWeM K 00513aTeNlbHOMY NeYeHmto KO-
DanamMuvHoMm. ButaMuH B, HazHayvaloT NpenmMyLLecTBEHHO Na-
peHTepanbHO. B cyy4ae nepopabHOro npuemMa pekoMeHpo-
BaHHaa fo3a coctasnder 1000 mKr/cyT B TedeHne 4 Hef.
Bcem octanbHbIM NauyeHTaM Tepanmsa BUTaMUHOM B, He no-
Ka3aHa, 0jHaKo peKOMEHI0BAHO AMHAaMUYecKoe HabMoaeHme
C NMOBTOPHbBIM NPOBEAEHVEM BbilLEYKa3aHHbIX TeCTOB pa3 B |-
3 roga.

Mcxoms M3 nonyveHHbIX HaMK pe3ynsTaToB Tpebyetcs ne-
PeCMOTPETb NOAXOAb! K KOPPEKLMM CYyOKNMHMYecKoro aedu-
unTa kobanamuHa y naumentos ¢ bC, nepereciumx YKB. Mo-
BMAVMOMY, Te OOMbHbIE, KOTOPbIE B HACTOSLLLEE BPEMS OKa3bl-
BAIOTCS B rpynmne AMHaMMUYeCKoro HabmodeHVs B CBA3M C OT-
CYTCTBMEM MPU3HAKOB HapYLUEeHNS BCACbiBaHWA BUTaMMHa B,
VI 3HAYUTENIBHOIO MOBbILLEHUSA YPOBHSA METUITMASIOHOBOW KMC-
JIOTbI U/VIN TOMOUMCTENHA, OOMKHbI MOMy4aTb NognepXum-
BAIOLLYIO Tepaniio pr3nonormieck My o3amMuy BUTaM1HOB By 5,
Bg 1 OK.

be3ycnoBHO, ONA MPUHATMA pelleHns O PYTUHHOM Ha-
3HaveHu Tepanunn OK, ButammHamu Bg 11 By, naumeHtam co
ctabunbHon MBC, nepexectunm YKB, Heobxoanmo nposese-
HWe OOMOMHUTENbHBIX KPYMHOMACLUTAOHbIX NCCNEA0BAHNN.

TakyiM 00pa3oM, B BbIOOPKe NaumeHToB co cTabunbHom VIBC,
XapakTepum3yioLLencs BbICOKOW pacnpoCTPaHEHHOCTbIO rmnep-
romoumcrenHemuu, neduupmtom OK 1 kobanamuHa, nprem Bu-
TaMUHOB Bg, B, 1 OK cHMXXaeT NnoTpebHOCTL B peBackynspu-
33l B OCHOBHbIX COCYAUCTbIX DaccenHax B TedeHne 20 Mec
HabnogeHna nocne nnaHosoro YKB.

Ha3HaveHne BUTaMKHOB Bg, B4, 1 K 6onbHbIM CTabunnb-
How NBC ¢ ypoBHeM kobanamMmurHa MeHee 260 nr/mn NnprBoOaUT
K CHV>KEHWIO HaCTOTbl Pa3BUTUS TPOMOOTUHECKMX OCTTOXKHEH I
M NpoLeayp peBacKynsapr3aLmm.

3aknoyeHue

B 3akntodeHne XoTenock Obl OTMETUTb, YTO JleHeHMe BUTa-
MUHaMW O4eHb NPOCTO 1 AELLIEBO, MO3TOMY KpanHe 3aMaHym-
BO NMPOLOIIKNTb MOUCK MOArPY MM NaLMEHTOB, KOTOPbIM OHO MO-
eT ObITb NMonesHo. Jletom 2010 r. B XxypHarne Stroke Obin onyo-
JIMKOBAaH MeTa-aHanu3 MeHra J11 1 coaBTopoB, MOCBSALLEHHbIN
acppekTnBHOCTM Tepanmm OK B NpenoTBpaLLeHn nwemmye-
cKoro MHcyneta [ 19]. Bblno nokasaHo, 4To Npm cobntogeHnn psda
YCIIOBUI Takoe NeveHue aBnaetcs apdekTBHbIM. Cpeam npo-
4ero, CHYKEeHVe PUCKa ULLIEMNHECKOTO MHCYbTa Habnioaanocs
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be effective if certain conditions were met. Among oth-
er the ischemic stroke risk reduction was observed in
folate supplementation in low doses (<1 mg/day) and
in case of vitamin treatment of patients living in terri-
tories without FA food fortification. This data corre-
sponds to our results. Consequently, we think it would
be untimely to draw a line under the topic of vitamins
B supplementation rationale in CVD patients.
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