ISSN 2409-4943. Ukr. Biochem. J., 2020, Vol. 92, N 3

UDC 615.273.53:575.113:616-005.1 doi: https://doi.org/10.15407/ubj92.03.077

WARFARIN THERAPY IN PATIENTS WITH CORONARY HEART
DISEASE AND ATRIAL FIBRILLATION: DRUG INTERACTIONS
AND GENETIC SENSITIVITY TO WARFARIN

O. A. PANIBRATIUK, O. A. YAKOVLEVA

National Pirogov Memorial Medical University, Vinnytsya, Ukraine;
e-mail: olaynauka@gmail.com

Received: 26 February 2020; Accepted: 30 June 2020

In this research work we examined the effect of various factors on the efficacy and safety of warfarin
pharmacotherapy. Particular emphasis was placed on drug interaction in the standardized treatment of pa-
tients with coronary heart disease and atrial fibrillation. Since the administration of such drugs as digoxin
and statins with warfarin leads to an increase in the blood level of all three drugs (they interact at the level
of P-glycoprotein) and warfarin has a narrow therapeutic window, the risk of hemorrhagic complications is
increased. For the first time in patients of the Podillya region of Ukraine, the genetic polymorphism of cy-
tochrome CYP2C9 was determined, which is associated with the slow withdrawal of anticoagulant from the
bloodstream and the possible risk of bleeding. For safe pharmacotherapy, patients were given significantly
different doses of warfarin in all comparison groups, according to the International Normalized Ratio (INR).
For example, in the group with a CYP2C9 mutation present, the dose was 3.08 = 0.25 mg versus 4.15 = 0.22 mg
in the non-mutation group (P = 0.008). In addition, in patients with genetic polymorphism of detoxification
enzymes, significantly more bleeding events (light or clinically significant, critical organ bleeding) were ob-
served, but among these patients bleeding occurred at an INR of 2.6 (despite the recommendations of the
European Society of Cardiology, that the INR can be maintained within 2.0-3.0). Therefore, patients with
CYP2CY mutations require a personalized approach and control of the INR in a safer range (2.0 to 2.5) and
consideration of drug interactions.

Keywords: warfarin, genetic polymorphism CYP2C9, slow metabolites, interaction of warfarin, anticoagu-
lant-related bleeding.

Introduction treatment for AF in accordance with the principles
of evidence-based medicine [3].

Warfarin therapy reduces stroke by two-thirds
and deaths by a quarter compared to controls (as-
pirin or no treatment). Vitamin K antagonists (in-
cluding warfarin) have been used in many patients
worldwide with positive results [3].

However, despite the high prophylactic efficacy

Atrial fibrillation (AF) is one of the most com-
mon forms of heart rhythm disorders, complicating
the course of the underlying disease [1]. AF mor-
tality is 2-2.5 times higher in patients with sinus
rhythm. The incidence of systemic thromboembolic
complications in patients with AF is 5-7 times higher

than in patients with sinus rhythm [2].
Administration of oral anticoagulants - vitamin
K antagonists or direct-acting oral anticoagulants
(DOAC:S) significantly reduces stroke mortality in
AF patients, while the level of cardiovascular mor-
tality (for example, due to heart failure or sudden
death) remains the same, even in patients receiving

of warfarin, its prolonged outpatient use is associa-
ted with a number of technical difficulties that often
significantly reduce the efficacy and safety of ther-
apy. The extent of the anticoagulant effect of war-
farin depends both on adherence to the prescribing
rules and on the patient's characteristics. Warfarin
has a very narrow therapeutic window [4-6], which
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is determined by the International Normalized Ratio
(INR) level with a target value in the range of 2.0-
3.0. The INR should be monitored regularly (every 4
weeks), and several times a week for dose selection.

Currently, a large group of DOACs is recom-
mended that includes direct thrombin inhibitor (da-
gibatran) and direct Xa antagonists (apixaban, rivar-
oxaban). These DOACs do not have inferior efficacy
compared to warfarin and do not require constant
monitoring of the coagulation system status. Unfor-
tunately, because of their cost however, they remain
inaccessible to the vast majority of patients.

Warfarin activity is influenced by various
drugs, the most relevant are the effects of digoxin,
amiodarone and statins, which correlate with the life
expectancy of patients with coronary heart disease
(CHD) and AF. Foods rich in Vitamin K, dietary
supplements, and alcohol also have effects [7].

Particular attention should be paid to a more
detailed evaluation of the interactions between war-
farin and the most prescribed drugs in patients with
the permanent or long-term persistent form of fi-
brillation: B-blockers used to control the heart rate
and due to their insufficient effect, digoxin added
for additional heart rate control, and statins used
to reduce endothelial dysfunction. Potential inter-
actions should be especially considered for the use
of digoxin (as a substrate of P-glycoprotein) and
the statins (as both substrates and inhibitors of P-
glycoprotein). The most powerful drug interactions
are characteristic for the first-generation statins (e.g.,
lovastatin), and to a lesser extent for the second-
generation (e.g., simvastatin, atorvastatin) and third-
generation statins (e.g., rosuvastatin). Warfarin itself
is also a substrate and inhibitor of P-glycoprotein,
therefore, there is an increase in the blood concen-
tration of these drugs when they are administered
concomitantly with warfarin [8].

In addition, statins are also characterized by
interaction with the R enantiomer of warfarin at the
level of CYP3A4. However, the major cytochrome
that metabolizes warfarin is CYP2C9, which must
be considered when prescribing drugs that interact at
this level. In particular, it is relevant for torasemide,
as it is often prescribed to such patients for the cor-
rection of the manifestations of heart failure and in
concomitant hypertension. Both these drugs have a
high protein binding rate of 97-99%, so they cannot
be administered simultaneously in hypoproteinemia
and in combination with other drugs that have high
protein binding.
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Another important aspect of safe pharmaco-
therapy is the individual sensitivity to warfarin,
which is explained by the presence of CYP2C9 ge-
netic polymorphisms [9, 10]. The presence of the
polymorphic variant CYP2C9*2 (i.e., substitution
of the amino acid arginine for cysteine at the 144
position [Argl44Cys]) and CYP2C9*3 (i.e., substi-
tution of the amino acid leucine for isoleucine at the
359 position [Ile359Leu] is associated with slower
drug clearance and increased bleeding tendency
[11]. Cytochrome isoenzyme gene polymorphism
is characterized by a pronounced ethnic specificity
[12], which requires more detailed study in different
populations. Currently, no such research has been
conducted in the Podillya region of Ukraine.

The objective of our study was to evaluate the
efficacy and safety of warfarin pharmacotherapy in
the complex treatment of CHD and AF, taking into
account drug interactions and genetic sensitivity to
warfarin.

Materials and Methods

Patients. The study involved 100 patients with
a verified diagnosis of CHD in combination with
permanent or the long-term persistent form of AF.
The study was non-interventional and had a one-
year follow-up period. The diagnosis of CHD was
verified according to medical records and considered
retrospective data on myocardial infarction, samples
with dosed physical load, Holter electrocardiography
monitoring, echocardiography, and coronary angio-
graphy in the anamnesis. All patients had grade 11
A heart failure (classification according to Straz-
hesky N. D. and Vasilenko V. K., which roughly
corresponds to functional class I1I according to the
NYHA [13])

Patients were observed on the basis of the mu-
nicipal non-profit enterprise: Vinnytsia Regional
Clinical Medical Center for Cardiovascular Patholo-
gy in Vinnytsia, Ukraine. Ethical approval for the
study was obtained from the Bioethics Committee of
the National Pirogov Memorial Medical University,
Vinnytsya on November 2, 2017 (excerpted from
protocol No 9).

Study exclusion criteria. Patients were excluded
from the study for any of the following: presence of
mechanical heart valves; moderate or severe mitral
stenosis; acute myocardial infarction at the time of
study inclusion, or a period of less than a year after
a heart attack; thrombocytopenia; use of antiplate-
let drugs, or drugs that additionally interact at the
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level of CYP2C9; hyperthyroidism, diabetes melli-
tus at the time of study inclusion; cirrhosis of the
liver; hepatitis; portal hypertension; hypoproteine-
mia; renal impairment (GFR <15 mmol/I; creatinine
> 200 pumol/l); oncopathology; or tuberculosis.
Patients were divided into 2 groups: the warfa-
rin group (n = 50) and the warfarin+digoxin group
(n = 50) in which digoxin was administered for ad-
ditional heart rate control. In each group, patients
received the following standardized drugs: warfarin,
bisoprolol, valsartan, atorvastatin or rosuvastatin,
and diuretics. It should be noted that the first-line
diuretics are thiazide or thiazide-like diuretics. How-
ever-, our patients had stage II A heart failure and
the vast majority of patients required torasemide,
during decompensation and lack of response to prior
treatment with thiazide-like diuretics. The effect of
torasemide on this treatment regimen was of great
interest to us, as it is also metabolized by CYP2C9.
Clinical research methods. The development of
embolism on the CHA2DS2-VASc scale, according
to the European version of the AF guidelines, was
evaluated [3]. The HAS-BLED scale, designed for
bleeding risk assessment, was also employed.
Laboratory tests. The patients underwent the
following tests: detailed blood test that included
biochemical blood examination of the INR (in dy-
namics with constant control), liver tests, creatinine
phosphokinase, and blood sugar level as well as kid-
ney tests, lipidogram and general urinalysis.
Cardiac and abdominal examinations. Patients
underwent electrocardiography, Holter electrocardio-
gram monitoring, ultrasound of the heart and ultra-
sound of the abdominal organs and kidneys.
Pharmacogenetic evaluation. The CYP2C9
gene polymorphism was assessed in the patients.
The genetic study was performed in the education-
al-scientific clinical-diagnostic laboratory of poly-
merase-chain reaction of Vinnitsa National Pirogov
Memorial Medical University (certificate of attesta-
tion No. 051/15 dated 2 March 2015). The identifica-
tions of the Argl44Cys polymorphic alleles of the
CYP2C9*2 gene and Ile359Leu of the CYP2C9*3
gene were performed by PCR. Genomic DNA was
extracted from peripheral blood mononuclear cells
using a Gene Jet Whole Blood Genomic DNA Puri-
fication Mini Kit (Thermo Scientific, Carlsbad, CA.,
USA) according to the manufacturer's instructions.
To identify the polymorphic alleles of the Argl44Cys
gene CYP2C9*2 and Ile359Leu of the CYP2C9*3
gene, amplification of the respective gene segment

was performed by allele-specific PCR (two amplifi-
cation reactions were performed simultaneously with
two pairs of allele-specific primers using reagents
by the method of SNP-express-PB (Litech, Moscow,
RF). Amplification was performed on an iCycler IQ5
instrument (BioRad, Foster City, CA, USA), with
amplification mode: 93 °C, 1 min; 35 cycles: 93 °C,
10s; 64 °C, 10's; 72 °C, 20 s.

Statistical analysis. The data were processed
using Statistica 12.0 StatSoft software (trial), Sta-
tistica 6.1 for Windows (licensed NeBXXR901E-
245722FA, National Pirogov Memorial Medical
University, Vinnytsya, Ukraine) according to gene-
rally accepted methodology (per the recommenda-
tions of O. J. Rebrova, 2006) [15]. The estimation of
the correspondence of the genotype distribution to
the expected value was performed using the Hardy-
Weinberg equilibrium [16]. Intergroup reliability of
the difference in quantitative values was calculated
by T-test for independent samples by groups, and
percentages by the criterion of y?.

Results and Discussion

The age of the 100 patients ranged from 39 to
88 years (mean 66.26 + 0.97 years). According to the
World Health Organization (WHO) age distribution:
3 patients (3.0%) were young (25-44 years old), 20
(20.0%) were middle-aged (45-59 years), 56 (56.0%)
were elderly (60-74 years) and 21 (21.0%) were se-
nile (75-90 years). Among them, there were 34 men
(34.0%) and 66 women (66.0%). There were no sta-
tistically significant differences in the age or gender
of patients in the two groups (Table 1).

When observing this contingent of patients, in-
ternational recommendations suggest determining
the previous risk of thromboembolic complications.
The patient groups were homogeneous for risk of
thromboembolic complications (CHA2DS2-VASc
scale) and for risk of bleeding (HAS-BLED scale)
(Table 1).

In this study, we were guided by the recom-
mendations of the European Atherosclerosis Society
and European Society of Cardiology for the selection
of statin dosage based on the SCORE scale for car-
diovascular risk (Table 2). According to the recom-
mendations, only 5% (n = 5) of our patients required
maximum doses of statins (atorvastatin 80 mg,
rosuvastatin 40 mg). Others required lower doses
(atorvastatin: 20-40 mg, rosuvastatin 5-20 mg).

Warfarin doses varied significantly between
the two groups (provided that patients had the target
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Table 1. Clinical characteristics of the two patient groups

Characteristic War{zr;ns%;oup, Warfarin z;l Elggg;(m group, P
Men, number, (%) 18 (36.0%) 16 (32.0%) 0.67
Women, number, (%) 32 (64.0%) 34 (68.0%) 0.67
Mean age (= SD), years 66.64 = 1.31 65.88 = 1.44 0.70
CHA2DS2-VASc scale scores, mean = SD 3.26£0.17 2.83+£0.19 >0.05
HAS-BLED scale scores, mean = SD 2.04 +£0.12 2.02+0.11 >0.05
SD — standard deviation
Table 2. Dose selection of statins according to cardiovascular risk™
Cardiovascular risk
Very High High Low or Moderate
Target low-density lipoprotein Target low-density lipoprotein Target low-density lipoprotein
cholesterol level: <1.8 mol/l cholesterol level: <2.6 mol/l cholesterol level: <3.0 mol/l
(70 mg/dl) recommended or (100 mg/dl) recommended (<115 mg/dl) should be considered
reduction of at least 50% or reduction of at least 50%

*Based on SCORE scale

INR). In the warfarin+digoxin group, warfarin doses
were significantly lower than those in the warfarin
group (3.36 + 0.28 mg versus 4.35 + 0.21 mg, respec-
tively, P = 0.0006), indicating a real effect of digoxin
on warfarin blood concentrations due to the drug in-
teraction described above (please see introduction).

A detailed analysis of the incidence of bleeding
was conducted (Table 3). There were 44 total cases
of bleeding, in which 25 patients had one occurrence,
8 patients had two occurrences and one patient had
3 episodes. When the bleeding was categorized by
severity and localization, the cases were mainly light
or clinically significant in nature. Subject to the INR
in the target range more than 60% of the time and
receiving the selected doses of warfarin, the level
of bleeding did not differ significantly between the
two groups.

This study was the first determination of the
prevalence of genetic polymorphisms of cytochrome
2C9 in patients from the Podillya region of Ukraine
(Table 4). The vast majority of patients did not have
altered alleles (C/C genotype). However, 21% were
carriers of the CYP2C9*2 mutant allele (C/T or T/T),
and 10% had the CYP2C9*3 mutant allele (C/T or
T/T), which are associated with an increased risk of
hemorrhagic complications. The presence of an al-
tered allele in heterozygous form (C/T) increases the
risk of potential complications by 50% (since genetic
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information can still be read from the normal allele).
In homozygous form (T/T), genotypes with mutant
alleles have slower drug clearance properties.

The frequency distribution of genotypes of
the CYP2C9 polymorphic variants corresponded to
Hardy-Weinberg equilibrium. This finding indicates
representative sampling and correct genotyping.
The distribution of genes in the groups did not dif-
fer significantly, thus the groups can be considered
homogeneous, which is an important aspect for their
further comparison (Fig. 1).

Genetic polymorphism of detoxification en-
zymes is undoubtedly influenced by the results of
drug interactions. Confirmation of this position was
a significant increase in the number of bleeding
occurrences in patients with genetic mutations
CYP2C9*2 and CYP2C9*3 (both light and clini-
cally significant bleeding; critical organ bleeding).
Particularly noticeable effects were observed for
homozygous carriers of the mutant alleles. These
patients required a significantly lower dose of war-
farin to achieve the target value of the INR (2.0-3.0
for patients with AF, according to the recommen-
dations of the European Society of Cardiology), as
they are characterized as slow metabolizers, leading
to an increase in the blood concentration of warfa-
rin. However, bleeding in patients with a detected
genetic polymorphism was observed at an INR
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Table 3. Hemorrhagic complications in the two groups

Hemorrhagic complication War(fzrinsﬁgoup ’ W;t(;z;r;l (: [:)lég(;);i mn P

All bleeding cases 18 (36.0%) 26 (52.0%) 0.11
Massive bleeding 0(0) 1 (2.0%) 0.31
Clinically significant bleeding 8 (16.0%) 10 (20.0%) 0.60
Light bleeding 10 (20.0%) 13 (26.0%) 0.47
Critical organ bleeding 1(2.0%) 2 (4.0%) 0.56
Gastrointestinal bleeding 1(2.0%) 1 (2.0%) 1.00
Ischemic stroke 1 (2.0%) 2 (4.0%) 0.56
INR in target range > 60% of the time 36 (72.0%) 31 (62.0%) 0.29
Frequency of hospitalization due to bleeding 6 (12.0%) 8 (16.0%) 0.60
Frequency of hospitalization due

to ischemic complications 1 (2.0%) 2 (4.0%) 0.56
Number of deaths 0 (0) 1 (2.0%) 0.31

Table 4. Frequency of genotypes and Hardy-Weinberg equilibrium (n = 100)

Genotype ‘ Structure Frequency, % Genotype Frequency ‘ Hardy-Weinberg Equilibrium
CYP2C9*2

C/C 79 0.79 79/0.845

C/T 11 0.11 11/0.262

T/T 10 0.10 10/0.155
CYP2C9*3

C/C 90 0.9 91/0.893

C/T 9 0.09 9/0.1039

T/T 1 0.01 1/0.0001

level of 2.6 and above. Therefore, it is important for
such patients to have an individual approach and to
control the INR in a narrower range (2.0 to 2.5),
which will increase the safety of pharmacotherapy
(Table 5). At the time of the study, the INR (in these
patients) was in the new target range of 2.0 to 2.5
for more than 80% of the time during the one-year
follow-up period, during which time both bleeding
and thrombotic complications were not observed in
this group. The detected mutation frequency reached
30%, with the absence of the mutation at -70%.

At the same time, in addition to influencing the
incidence of adverse drug reactions (bleeding), the
genetic polymorphism of the cytochrome provides
correction of dose regimens of anticoagulant ad-
ministration. Thus, it was found that in the presence
of mutations, the needed safe dose of warfarin was

correspondingly 25.8% lower than in the absence of
mutations (3.08 + 0.25 mg versus 4.15 = 0.22 mg,
respectively, P = 0.008).

Despite the fact that patient groups were gener-
ally homogeneous in age, at the same time it was
observed that in patients with genetic mutations
the risks of hemorrhagic complications were ob-
served 5 years earlier than in patients without them
(62.77 = 1.90 years versus 67.76 £ 1.1 years, respec-
tively, P = 0.07).

It is quite challenging to trace the real genetic
spectrum of the Ukrainian population. Over the last
millennium, there have been attempts to conquer
the territories around Kievan Rus, and the numerous
victories of the invaders have brought considerable
diversity to the gene pool. It may include compo-
nents of the Mongoloid race (XIII century influence
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A B

Digoxin - free warfarin group, n = 50 Group combining warfarin with digoxin, n = 50

[ without mutations [ without mutations

3(6%)

| CYP2C9*3 (C/T) B CYP2C9*2 (T/T)

6 (12%)

| CYP2C9*2 (T/T) CYP2C9*2 (C/T)

1 CYP2c9*2 (C/T) 7 (14% 32 (64%) B CYP2C9*3(CIT)

38 (76%) [ CYP2C9*3 (T/IT)

Fig. 1. Genetic characteristics of the (A) warfarin group (n = 50) and (B) warfarin+digoxin group (n = 50),
P>0.05

Table 5. The dependence of the extent of bleeding on the presence of the  mutations CYP2C9*2 and

CYP2C9*3

Hemorthagic complication Gene mutations Gene mutations P
& p present, (n = 30) absent, (n = 70)

Men, number (%) 11 (36.7%) 23 (32.9%) 0.71
Women, number (%) 19 (63.3%) 47 (67.1%) 0.71
All bleeding cases 34 (113.3%) 10 (14.3%) <0.0001
Massive bleeding 1 (3.3%) 0 (0) 0.12
Clinically significant bleeding 13 (43.3%) 5 (7.1%) <0.0001
Light bleeding 19 (63.3%) 4 (5.7%) <0.0001
Critical organ bleeding 3 (10.0%) 0(0) 0.007
Gastrointestinal bleeding 1 (3.3%) 1 (1.4%) 0.53
Ischemic stroke 2 (6.7%) 2 (2.9%) 0.37
Frequency of hospitalization due to bleeding 9 (30.0%) 3 (4.2%) <0.0001
Frequency of hospitalization due

to ischemic complications 2 (6.7%) 2 (2.9%) 0.37

*Number of deaths 1 0 0.12

*This complication was assessed as an acute cerebrovascular accident of mixed genesis, according to spiral computed
tomography. Massive cerebral hemorrhages were observed and there was ischemia in the middle cerebral artery. The
patient was an elderly woman with INR=1.6 on the day of death. This case again emphasizes that the risks of both throm-
boembolic and hemorrhagic complications in patients of this age group are significant. Patients with genetic mutations
need special management

of the Golden Horde) and northern tribes (Mordovi-
an-Vladimir-Suzdal). Lithuanian rule from the 1360s
also had a significant influence, as did migrations
in the southern regions in the XV-XIV centuries.
Therefore, scientific interest in a certain limited area,
namely the Podillya region of Ukraine, may have its
own features, little known in genetic analysis.
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Comparison of CYP2C9*2 and CYP2C9*3
polymorphisms in different ethnic groups [16-20]
and in the Podillya region of Ukraine are shown in
Fig. 2. Some alleles are extremely rare (<1% preva-
lence) in some ethnic groups, but they can be found
quite often in others. The most common mutant al-
leles of CYP2C9*2 are found in Europeans (Czech
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Fig. 2. Comparison of (A) CYP2C9*2 and (B) CYP2C9*3 polymorphisms in different ethnic groups and in the

Podillya region of Ukraine [16-20]
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Republic, Spain, France). There are almost no al-
lele data in the Orient (China, Taiwan, Japan). The
altered alleles of CYP2C9*3 are most common in
Europeans of South Africa, Dutch, Laks, and South
Asians. Understanding the presence of altered al-
leles in the genotype is very important, because in
the presence of one altered allele, the necessary dose
of warfarin may be lower by 30%, and in individuals
with a homozygous form of the mutation by 70%
less. This should be taken into account in clinical
practice, as it will allow for safer pharmacotherapy.

Thus, it is obvious that every third patient re-
ceiving warfarin and characterized by the presence
of the CYP2C9*2 or CYP2C9*3 mutant allele needs
special attention given the risk of possible bleeding
and the need for careful treatment with anticoagu-
lation dosage regimens. Genetic testing for patients
undergoing anticoagulation therapy (in the treatment
of vitamin K antagonists) should become more of a
reality in daily medical practice.
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TEPAIISI BAP®APUHOM

Y MAIIEHTIB 3 IIIEMIYHOIO
XBOPOBOIO CEPIIS TA
®IBPUIALIEIO NEPEJCEP/b:
JIKAPCBHKI B3AEMO/III
TATEHETUYHA UYTJUBICTH
10 BAP®APUHY

O. A. Haniopamiox, O. O. Arxoenesa

BiHHAIBK M HAIlIOHATIEHUN METUYHUH
yHuiBepcuteT imM. M. L. [Iuporosa, Ykpaina;
e-mail: olaynauka@gmail.com

Y naHOMY JIOCHIJKEHHI BHBYaBCS BILJIUB
pi3HUX (aKkTopiB Ha eQEeKTHBHICTH Ta OE3MeKy
(dhapmakorepanii BappapuHoM. OCOONIMBHI aKIIEHT
OyJi0 3po0JIeHO Ha B3a€EMOJIII0 JIIKAPChKUX 3ac00iB
MpH  CTaHJapTH30BAHOMY JIIKYBaHHI TNAIli€HTIB
3 1MIEMIYHOI XBOPOOOIO cepisi Ta (GiOpHIIAIiEr0
nepenacepab.  OCKIIBKM — NPHU3HAUCHHS — TaKUX
MpernapariB sK IUTOKCUHY Ta CTaTHHIB Ha TJi Bap-
(hapuHy MPU3BOAUTHL 10 30UIBLICHHS B KPOBI BCIX
TPHOX IpenapariB (B3a€MONIIOTh MiK co00I0 Ha
piBHi P - rmikonporeiny), a BapdapuH mae By3b-
Ke TepareBTUYHE BIKHO — MiJIBULIYIOTHCS PUZUKH
reMopariuHuxX yckJiaJHeHb. Briepine y mnaimieHTiB
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[oxinbcpkoro perioHy VYkpaiHW BU3HayaBcs TIe-
HeTnuHui nomimopdism CYP2CY9, nasBHicTh My-
TAHTHUX aJiesiell SIKOTO aCOIIIOETHCS 3 MOBITBHUM
BUBE/ICHHSIM aHTHKOATYJISHTY 3 KpOBI Ta MOXK-
JUBUM PH3MKOM KpOBOTEY. 3a yMOBH IiepeOy-
BaHHS Ha I[IJIbOBUX 3HAYCHHHSIX MIiNKHApPOIHOTO
HopMastizoBaHoro BifgHomenus (MHB) nonan 60%
yacy, ans Oe3neyHoi (apMmakoTeparnii, mamieHTam
NpU3HAYAIIUCS JOCTOBIPHO pi3HI 103u Bapdapu-
Hy y Tpymnax: y Tpyli 3 HasBHICTIO JUTOKCHHY
no3a Bappapuny cranoBuia 3,36 + 0,28 mr npoTtu
4,30 £ 0,21 mr y rpymni 6e3 nurokcuny (P = 0,000);
y TPYIi 3 HASBHOIO MYTAIi€l0 LHUTOXPOMY 1032 —
3,08 £ 0,25 mr mpotu 4,15 = 0,22 y rpyni mauieHTiB
6e3 myrauii (P =0,008). Kpim Toro, y mamieHTiB 3 re-
HETUYHHUM NOTIMOP(}I3MOM €H3UMIB JAE€TOKCHKAIIT,
criocTepiraacs 10CTOBIpHO OifbIla KiJIbKIiCTh KPO-
BOTEY (JIETKMX Ta KJIIHIYHO 3HAYMMHX, KPOBOTEY
y KPUTUYHHHA OpraH), MpOTe cepe]] LUX MaIi€HTIB,
KpoBOTe4i BUHUKaNW Ha piBHi MHB Bix 2,6 (y pasi
pexkomenoBanoro MHB eBponeiicbkuM TOBapu-
CTBOM KapJioJIOTiB JiJIsl MAIIEHTIB 13 QiOpHUIISIIiEr0
Ha piBHi Big 2,0-3,0). ToMy manieHTH 3 reHETUYHU-
MU MYTalisiMH TOTPeOYIOTh NEPCOHATI30BAHOTO
nigxony ta koHTponto MHB B Ginbmn Ge3neqyHomMy
nianasoHi (Big 2,0 1o 2,5) Ta BpaxyBaHHS B3a€MOJIT
MIXK JIIKAPCHbKUMU 3aCO0aMH.

KnwoduoBi cioBa: Baphaput, TeHETUUHUN
nonimMopdizm CYP2C9, noBisbHI MeTaboImi3aTopH,
MPUAOM aHTHKOATYJISHTIB, KPOBOTEYA.
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