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Prognostic value of homocysteine and vitamin D for patients
with ischemic heart disease and multifocal atherosclerosis
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N. F. Efimenko?

Zaporizhzhia Medical Academy of Postgraduate Education, Ukraine, 2Zaporizhzhia State Medical University, Ukraine,
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Cardiovascular system diseases (CSD) — is one of the most acute medical and social problems of modern society. Ischemic
heart disease (IHD) and acute disturbance of cerebral circulation were and remain the leading cause of death and disability.

At present, it has been established that in the progression of IHD and its complications, an increase in the level of homocysteine
and deficiency of vitamin D are essential.

Purpose of the study: to study the effect of hyperhomocysteinemia and deficiency of vitamin D on the course of atherosclerosis
and ischemic heart disease.

Materials and methods. The study analyzed laboratory data from 58 patients with atherosclerosis. Depending on
the prevalence of atherosclerosis patients were divided into 2 groups. All those examined had vitamin D deficiency, as well as
hyperhomocysteinemia. These changes were more pronounced in patients with multifocal atherosclerosis, which required a
more thorough medication correction after surgical intervention on the coronary and carotid arteries.

Results: Of practical interest is the analysis of blood plasma homocysteine concentration values depending on the localization
of atherosclerotic lesion. In our study, in the first group, the median plasma homocysteine concentration was significantly higher.
Moreover, there was a strong correlation between high concentrations of homocysteine and advanced atherosclerotic lesions.
These results may indicate a possible destabilization of atherosclerosis course with hyperhomocysteinemia in combination
with vitamin D deficiency.

Patients of the first group with multifocal atherosclerosis had significantly higher homocysteine indices and a more pronounced
vitamin D deficiency. No less important is the fact that in the examined patients both in one group and in the other group a
significant vitamin D deficiency was detected.

Conclusions. Hyperhomocysteinemia and vitamin D deficiency — are risk factors for the development of coronary heart disease
and are associated with an unfavorable course of coronary pathology. All patients with ischemic heart disease had vitamin D
deficiency and hyperhomocysteinemia, more pronounced with multifocal atherosclerosis, which should be considered when
prescribing medication after myocardial revascularization.

MporHocTMuHe 3HaUYEeHHA PiBHIB rOMOLUCTEIHY Ta BiTamiHy A
y XBOpuX Ha IXC i MyAbTMdOKaAbHUI aTepoCKAepo3

0. C. HukoHeHko, K. 0. Umynab, A. 0. HukoHeHKo, B. B. OcayneHko, H. ®. EpumeHko

3axBoptoBaHHs cepLeBo-CyanHHOI cuctemmn (3CCC) — ogHa 3 HANrOCTPILLMX MEOMYHUMX i couianbHKx npobnem cyvacHoro
cycninbcTBa. llwemiyHa xBopoba cepust (IXC) i rocTpe NopyLUEHHSt MO3KOBOTO KPOBOOBIry 3aniuLLatoTbCst OCHOBHOK MPUYMHOKD
CMepTHOCTI Ta iHBanigHOCTI.

Ha cborogHi BCTaHOBNEHO, WO y nporpecyBaHHi IXC Ta ii ycknagHeHb iCTOTHe 3Ha4YeHHs MakoTb NiABWLLEHHS PiBHS FOMOLM-
CTeiHy Ta aediuuT BiTamiHy [.

MeTa po60TH — BIBYMTM BNMB rinepromoumcTeiHemii Ta AediuuTy BiTamiy [l Ha nepebir atepocknepo3sy Ta IXC.

Matepianu Ta meToam. 3aincHunm aHanis nabopaTtopHux AaHnx 58 nauieHTiB, Siki CTpaxaatoTb Ha aTepocknepos. 3anexHo
BiZ, NOLLMPEHOCTI aTepocknepo3y nauieHTiB Noainunu Ha 2 rpynu. Y Beix 06CTexeHux BUsBUnM gediunT Bitamiy [, a Takox
rinepromoumcTeiHeMmito. BifaHaueHi 3miHu Gynu cyTTeBO BUPaxeHi B NaLiEHTIB i3 MynbTUOKaNbHUM aTepoCcKnepo3oMm, LLO
noTpebyBano peTenbHiLlOoi MeAVKaMEHTO3HOI KopeKLii nicns pesackynspusaLii miokapaa.

PesynbraTti. MpakTMYHU iHTEpeC NpedcTaBnse NPOBEAEHWN aHani3 3HayeHb KOHLUEHTpaLii romouucTeiHy nnas-
MW KPOBI 3aNIeXHO Bif CTyneHsi Ta NIOLLi aTePOCKIEPOTUYHOMO ypaKeHHs. Y Hawiin poboTi B 0cib i3 MynsTUdoKanb-
HUM aTepocknepo3om (1 rpyna) mefiaHa KOHUeEHTpaLii roMmouucTeiHy nnasmu kposi 6yna BiporigHo Buwot. Hamm
BUSIBMEHA YiTKa 3aNeXHICTb MK piBHEM BMICTY rOMOLMCTEIHY Ta NOLUMPEHICTIO aTepOCKNepOTUYHOTO ypaxkeHHs. Lii pesynb-
TaTu cBigYaTh Npo MOXIMBY AecTabinisallito nepebiry atepockneposy npw rinepromouucTeiHeMii B NoeaHaHHi 3 aedilmtom
BiTaminy 1.

MauieHT nepLuoi rpynu 3 MynbTUAOKabHUM aTepoCKepO30M Masu BiporiHO BULLi MOKA3HWKW FOMOLMCTEIHY Ta CYTTEBO
BUpaxxeHW aediumT BiTaminy [1. BogHouac aediumT Bitaminy [ BusiBneHnii y xsopux o60ox rpyn.

BucHoBku. [inepromoumcTeitemis, aediumt Bitaminy [] — dhaktopu puanky po3sutky IXC Ta acouiioBaHi 3 HECTIPUSTIIMBUM
nepebirom kopoHapHoi xBopobu. Y Beix nauieHTis 3 IXC BusiBneHi aediumt Bitaminy [ i rinepromoumcTeitemis, 6inbL Bupa-
XeHi Npy MynbTUOKaNbHOMY atepockneposi, Lo Chif BpaxoByBaTu Mif Yac NPU3HaYeHHS MeAVMKaMeHTO3HOI Tepanii nicns
peBackynspu3aLii Miokapga.
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MporHocTHueckoe 3HaueHWe ypoBHEH FOMOLMCTEMHA U BUTaAMUHA [
y 60AbHbIX UBC ¥ MyABTH(OKAALHBIM aTEPOCKAEPO30M

A. C. HukoHeHKo, K. 0. Umyab, A. A. HukoHeHko, B. B. OcayneHko, H. ®. EpumeHko

3aboneaHusa cepaeqHo-cocyauctoi cuctembl (S3CCC) — oaHa 13 OCTPENLLIMX MEAULIMHCKUX U CoLmManbHbIx npobnem coBpe-
MeHHoro obLecTsa. Mwemnyeckas GonesHb cepaua (MBC) n ocTpoe HapyLleHne MO3roBOro KpOBOOOPALLEHUS OCTaOTCS
OCHOBHOW MPUYMHOM CMEPTHOCTW U MHBANMAHOCTW. B HacTosiLee Bpems yCTaHOBNEHO, YTO B nporpeccupoBaHun VBC n ee
OCINOXHEHWI CyLLIECTBEHHOE 3HAaYEHNE MMEIOT MOBBILLEHWE YPOBHS rOMOLMCTENHA W AednumT BUTamMmnHa .

Llenb paboTbl — U3y4nTb BNMsiHWE rMnepromMmoumcTeMHeMum 1 aedmumta ButamMmmnHa [ Ha TeveHune atepockneposa un VIBC.

MaTtepuanb! u MmeToabl. [NpoBeny aHanu3 nabopaTopHbIX AaHHbLIX 58 naLMeHToB, CTpafaloLLMX aTepocknepo3oM. B 3asu-
CMMOCTV OT PacrpOCTPAHEHHOCTH aTePOCKIIEPO3a NaLMEHTOB pacnpeaeninm Ha 2 rpynnbl. Y Bcex 06CrnefoBaHHbIX BbISBIEH
4euumuT BUTaMKHa [, a Takke runepromoumcTenHemMust. YkasaHHble U3MeHeHUst Obinu Goree BhlpakeHbl Y NaLMEHTOB C
MYnbTUCOKamNbHBIM aTePOCKIIEPO30M, YTO TpebGoBarno 6onee TLLATENBHON MeAVKaMEHTO3HO KOPPEKLMM NOce PpeBackyssi-
pu3aLmum Mokapgaa.

Pe3ynkrathl. [pakTnyeckuin MHTepec NpeacTaBnseT NPOBeAEHHbIN aHaNN3 3HA4YEHWUIA KOHLIEHTPaLIMIA roMOLMCTENHA NNasmbl
KPOBM B 3aBVCYMOCTI OT CTENEHW 1 NIOLLaAM aTePOCKIIEPOTUHECKOTO NopaxeHus. B Halern pabote y nuL ¢ MynsTUdoKanbHbIM
aTepockepo3om (1 rpynna) MeanaHa KoHLEHTpaLWmm roMOLIMCTEHA Nnaa3mbl KpOBM Obinia JOCTOBEPHO Bbille. Hamu BhisiBNeHa
YeTKas 3aBUCUMOCTb MeXzy YPOBHEM COAEPXaHMSA FOMOLMCTEMHA M PacNPOCTPaHEHHOCTBIO aTePOCKIIEPOTUHECKOTO NMopakKe-
HUS1. DTN pesynbTaThl CBUAETENBCTBYIOT O BOIMOXHON AeCTabunmaaLmy TeHeHUs aTepockneposa npm rmneproMoLycTenHeMIN
B coyeTaHum ¢ gecomumtom Butammta . MauueHTbl 1 rpynnbl ¢ MynbTUGOKaNbHEIM aTepoCcKIEPO30M MMENN LOCTOBEPHO
6onee BbICOKVE NoKa3aTeny roMmoLMcTENHa 1 6onee BbipaxeHHbIN aeduunt ButammHa . B 10 e Bpems Aeduumt BUTaMuHa
[ Bbin BbISBNEH Y BonbHbIX 0Bewnx rpynn.

BbiBoabl. [vinepromouyucTenHemus, aecdmunt ButammnHa [ saenstotcs dpaktopamu pucka pas3sutua MBC n accoummpoBaHbl
€ HebnaronpuATHLIM TEYEHUEM KOPOHapHO BonesHn. Y Bcex naumeHToB MBC Bbin BbisiBneH aedunumnt ButamuHa [ v runep-
romoLmcTenHeMus, 6onee BbipaxeHHble NPy MynbTUAOKANBEHOM aTepOCKIIEPO3e, YTO CReAYyeT YUYUTbIBaTb NPU HasHa4YeHUN

MEAVKaMEHTO3HOM Tepanuu nocne pesackynapusaunn Mmmokapaa.

Introduction

Due to ongoing population studies, the number of possible
cardiovascular risk factors continues to increase. In
the proof, along with hypertension, diabetes mellitus,
dyslipoproteinemia and smoking, hyperhomocysteinemia is
currently included, the significance of which is determined
in the development of IHD and its complications, as well
as atherosclerotic lesions of carotid and peripheral arteries
[1,2].

For the first time data on homocysteine (HC) as
a factor of atherogenesis were published in 1969 by
K. S. McCully, who reported the presence of atherosclerotic
lesions in patients with homocysteinuria and put forward a
theory of pathogenetic link between atherosclerosis and
homocysteinemia existence [3].

Anincreased level of homocysteine as an independent
risk factor for cardiovascular disease was considered
back in the 1990s. In a meta-analysis published in 1995 in
the journal JAMA, which presented data from 27 studies
involving more than 4,000 patients, it was concluded
that homocysteine is an independent risk factor for
cardiovascular disease [6,7,9]. The most common and
possible mechanism for increasing the risk of developing
IHD in hyperomocystnemia is endothelial dysfunction,
which is believed to occur mainly as a result of oxidative
stress [7-9].

Itis also believed that the mechanisms of homocysteine
damaging effect on the vascular wall are similar to those
proposed for low-density lipoproteins (LDL) and are realized
mainly through the induction of endothelium-dependent
hemostasis dysfunction and the severe disturbance of
vasodilation endothelium-mediated component, as well
as the stimulation of smooth muscle cells proliferation [3].

In connection with this, the search for the relationships

between hyperhomocysteinemia and various forms of
IHD, including an assessment of its significance in an
atherosclerotic plaque destabilization, that manifests
clinically by the acute coronary syndrome development, is
of considerable interest, first of all, from the point of view
of medicamentous effect substantiation on homocysteine
increased concentration in such patients [3,4].

In the literature there are reports of adverse effects
of hyperhomocystemia on the results of surgical and
endovascular myocardial revascularization.

Homocysteine has a multicomponent pathogenetic
effect. It damages the tissue structures of the arteries,
initiating the release of cytokines, cyclins and other
mediators of inflammation [10].

Epidemiological and experimental studies have
shown that a low level of vitamin D plays a negative role in
cardiovascular diseases, including coronary heart disease,
congestive heart failure, valvular calcifications, strokes, and
hypertension.

There was noted significant importance of vitamin D
deficiency [25 (OH) D <20 ng/mn]. In addition to its clearly
defined role in the metabolism of bones and calcium,
vitamin D has been identified as an important factor in
the pathogenesis of cardiovascular diseases. Deficiency
of vitamin D has many adverse effects, contributing to
endothelial dysfunction, proliferation and migration of
smooth muscle cells, calcification of the arteries walls [5].

In addition, vitamin D deficiency has an adverse effect
on systemic conditions that contribute to atherosclerosis
development, such as insulin resistance, B-cells dysfunction,
dyslipidemia. Thus, it can be argued that vitamin D
deficiency, acting directly or indirectly, has many effects on
the function and pathology of cells and tissues involved in
the atherogenic process [11].
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The purpose

The purpose — to study the effect of hyperhomocysteinemia
and vitamin D deficiency on IHD course in patients with
multifocal atherosclerosis and in cases of coronary arteries
primary lesion.

Materials and methods

The study was performed at the Department of Hospital
Surgery of Zaporozhye Medical University in the Department
of Cardiovascular Surgery. The study included the results
of patients suffering from ischemic heart disease and
multifocal atherosclerosis examination after informed
consent obtainment. Criteria for inclusion in the study were
patients with coronary heart disease with coronary and
carotid arteries confirmed pathology.

Patients over 70 years of age, patients with
oncological pathology, valvular heart diseases, kidney
diseases, rheumatic diseases, patients with diseases of
the gastrointestinal tract were not included in the study.

Data from 58 patients were analyzed. There were 55
male and 3 female patients. The average age of patients
was 58.2 + 5.48 years.

The groups did not significantly differ in sex, age,
complications and comorbidities.

The definition of stable angina functional class was
performed by the Canadian Association of Cardiologists.
Unstable angina pectoris (UA) was diagnosed according
to the criteria of the New York Association of Cardiologists.
The UA classes were determined according to E. Braunwald
(1994).

93.1 % of patients had stage Il hypertensive disease.

The majority of patients were overweight, the average
BMI was 29.6 + 3.10. 35 patients suffered from myocardial
infarction (56.3 %).

According to the classification of Canadian
Cardiovascular Society angina (CCSA), there were 23
(36.9 %) patients with angina pectoris of IV functional class
(FC), angina pectoris of Il FC — 20 (34.4 %). Unstable
angina was detected in 15 (25.8 %) patients. Stage | heart
failure (HF) was detected in 33 (56.8 %) patients, stage |l
HF was detected in 25 (43.1 %) patients.

All patients were divided into 2 groups based on
the prevalence of atherosclerosis. The 1st group consisted
of 33 patients with multifocal atherosclerotic lesion (coronary
and carotid arteries): 30 (90.9 %) men, 3 (9.09 %) women,
average age was 59 (56-64) years. The second group
included patients with isolated coronary arteries (CA)
lesion: 25 (100 %) men, mean age was 59 (50-63) years
(Table 1).

Examination of patients included, in addition to general
clinical (patient complaints, anamnesis, examination,
palpation, percussion, auscultation), laboratory (general
blood test, glucose, creatinine and urea blood levels),
instrumental examinations: radiography of chest organs,
fibrogastroduodenoscopy and ultrasound examination of
the abdominal cavity organs.

The level of homocysteine and vitamin D in plasma was
studied using the «Sun rise TS» immunoenzyme analyzer,
«AIA 2000ST» immunofluorescence analyzer manufactured
by «Tosoh Bioscience» Japan, electrochemiluminescence
analyzer «Cobas E 411» manufactured by Roche
Diagnostics, Germany.
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Table 1. Characteristics of the examined patients

Indexes Group 1 (n=33) Group 2 (n =25)
Hypertensive disease 33 (100 %) 25 (100 %)
Postinfarction cardiosclerosis 23 (69.6 %) 12 (48 %)
Diabetes 6(18.1 %) 4(16 %)
Average BMI 29.1 £ 3.10 kr\m? 30.5 £2.92 kr\m?
Angina pectoris IV FC 17 (51.5 %) 6 (24 %)

Angina pectoris IIl FC 9(27.2%) 11 (44 %)
Unstable angina 7(21.2%) 8 (32 %)

Stage | heart failure 18 (54.5 %) 15 (60 %)

Stage Il heart failure 15 (45.4 %) 10 (40 %)

Coronary angiography was performed on the Toshiba
Medical Systems Corporation, INFX-8000V Infinix VF-i/SP
angiographic system, and Toshiba diagnostic tomograph
«TSX-101 A» (Japan). The carotid arteries were examined
with the help of diagnostic tomographs Asteion S4 Toshiba
and TSX-101 A Toshiba (Japan), ultrasound diagnostic
dopplerographic devices: Philips En Visor HD and Toshiba
Xario.

Most of the data was processed by nonparametric
methods using the statistical software package «Excel»,
Statistica 6.0. Statistical analysis of the study results
was carried out using a computer program for statistical
data processing: in the form of mean values (M + m),
nonparametric in the form of Me (25-75 %). To assess
the differences significance in the quantitative parameters
between two independent samples, the Mann-Whitney
test was used. The reliability of differences in the groups
was accepted at a level of statistical significance P < 0.05.

Results and discussion

According to the results of selective coronary angiography,
56 (96.5 %) patients had multivessel lesions of the coronary
arteries, both in the right and left coronary arteries basin
and in 2 (3.44 %) patients there was isolated lesion of one
coronary artery.

In group 1-3 and 4 vascular lesions of the coronary
arteries predominated (81.8 %). and in the second group — 2
vascular lesions of the CA were predominant, which was
36 %.

In the first group, lesions of brachiocephalic arteries
by angiography of the aortic arch branches and duplex
scanning of the cerebral arteries were detected in 33
patients (100 %). The most common lesion was internal
carotid artery (ICA), mainly from both sides, which amounted
t056.8 % (33 patients). In the second group brachiocephalic
arteries lesion was not revealed.

In 93.1 % of cases, patients underwent direct
myocardial revascularization, and 4 (6.89 %) patients were
implanted with drug-eluting stents in coronary arteries. In
the first group 9 patients (27.2 %) underwent simultaneous
surgical intervention in the volume: direct myocardial
revascularization and carotid endarterectomy (internal
carotid artery).

About half (45 %) of the examined patients had an
elevated homocysteine level in the blood plasma of more
than 15 umol/l. In the first group of patients (multifocal
atherosclerosis), homocysteine concentration was 19.5
(14-28.7) umol/l. This index was significantly higher
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Table 2. Analysis of age, concentration of HC, vitamin D and cholesterol in the study

groups

Group 1 Group 2 P
Age (years) 59 (56-64) 59 (50-63) 0.158
Homocysteine (umol/l) 19.5 (11.43-45.41) 16.62 (11.19-29.24) 0.009
Vitamin D (ng/ml) 18.84 (14.27-27.62) 23.78 (19.41-40.08) 0.008
Cholesterol (mmol/l)  4.40 (3.56-5.59) 4.62 (4.09-6.16) 0.132

The average result is presented by Me (25-75 %), P: U Mann-Whitney criterion.
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(Table 2) than in the patients of the 2nd group, which was
16.62 (11.19-29.24) ymolll.

At the same time 51.7 % of patients had a slight degree
of severity (15-30 umol/L), and 17.2 % had an average
degree of hyperhomocysteinemia (30-100 pymol/l). Asevere
degree (more than 100 pymol/l) was not detected.

There was also a decrease in vitamin D levels in
patients of both groups. In the first group vitamin D level
was 18.84 (14.27-27.62) ng/ml, and in the second group —
23.78 (19.41-40.08) ng/ml.

These values confirmed the presence of vitamin D
deficiency both in patients with advanced atherosclerosis
and in individuals with isolated coronary pathology.

The level of total cholesterol was within the normative
values and in the first group was 4.40 (3.56-5.59) mmolll,
and in the second — 4.62 (4.09-6.16) mmol/l. The obtained
value of U (P < 0.132) was in the zone of insignificance. As
a result of the analysis, there was no correlation between
lipidogram indices, plasma homocysteine level and
prevalence of atherosclerosis.

Of practical interest is the analysis of blood plasma
homocysteine concentration values, depending on
the degree and area of atherosclerotic lesion. In our study, in
patients with multifocal sclerosis (group 1), the mean plasma
homocysteine concentration was significantly higher and
reached 19.5 ymol/l, and in the 2 group patients (isolated
CA lesions) a total level was 16.62 pmol/l.

Patients of the 1st group with multifocal atherosclerosis
had significantly higher homocysteine indices and a more
pronounced vitamin D deficiency. At the same time, vitamin D
deficiency was detected in patients of both groups (Table 2).

We have found a clear relationship between the level
of homocysteine and the prevalence of atherosclerotic
lesions. These results indicate a possible destabilization
of atherosclerosis course with hyperhomocysteinemia in
combination with vitamin D deficiency.

Patients of the 15t group with multifocal atherosclerosis
had significantly higher homocysteine indices and a more
pronounced vitamin D deficiency. At the same time, vitamin
D deficiency was detected in patients of both groups.

Consequently, there is a double adverse effect
on the course of IHD and the results of myocardial
revascularization, which should be taken into account in
drug therapy after surgical interventions.

Conclusions

1. Hyperhomocysteinemia, vitamin D deficiency — are
the risk factors for coronary heart disease development and
are associated with an unfavourable course of coronary
pathology.

2. All patients with ischemic heart disease had
vitamin D deficiency and hyperhomocysteinemia, more
pronounced with multifocal atherosclerosis, which should
be considered when prescribing medication after myocardial
revascularization and interventions on the carotid arteries.
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