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Monumopdusm rena usopepmenta CYP3A4 y naumeHToB  Sue
C XpOHMUYEeCKoi peBMaTu4ecKoM bonesHblo cepaua

B.C. Metpos', A.A. Hukndopos', E.A. CMupHosa'?

"PA3aHCKNI roCYapCTBEHHbIN Me[ULIMHCKWIA YHUBEpCUTET M. akag. W.MM. Masnosa, PasaHb, Poccus;
20611aCTHON KIMHUYECKWIA KapAMONOTMYeCKMin ancnakcep, PAsaHb, Poccust

Lens. BuisiBneHue accoumnaumnin nonumopdusma reHa nsopepmenta CYP3A4L ¢ nokasaTenamu axokapamorpadum
(3xoKI), cnupomeTpuyn 1 3HZOTENMANBHOM GYHKLMK Y MaLMEHTOB C XPOHMYECKOW peBMaTHUYecKon bonesHbio cepaua
(XPBC).

Mamepuansl u Memodel. O6cnepoBaHo 128 nauumeHtoB ¢ XPBC (15,6% MyxumH u 84,4% KeHLWMH).
leHoTUnupoBaHne o nonuMopdHbiM - Mapkepam A392A, A392G, G392G BeimonHeHo wetogoM [MLUP ¢
aneKTpopopeTnyecKkom cxeMoi petekumm pesynbrata «SNP-3KCMPECC» (HN® Jiutex, Poccua) nocne BbigeneHus
[OHK n3 neitkoumntoB BeHo3HoW KpoBu. 3xoKI BoinonHsAnack Ha annaparte Affinity 50 (Philips, HupepnaHngbl), oueHka
3HAOTEeNManbHOM QyHKUMM — Ha annapaTte AHrmoCkaH01 (AHrnoCkaH-3nekTpoHuKc, Poccusa), oueHKa dyHKUuK
BHELUHEro AblxaHuAa — Ha cnupoMetpe SpiroLab Il (MIR Medical, Utanua).

Pesynemamel. [JuctaHuma Tecta 6-MUHYTHOM X0L4bbbl B Fpynnax 3HauMMo He pasnuuanack: A392A — 327,47
+ 6,71 M, A3926 — 303,63 + 26,19 M, 63926 — 338,87 + 20,12 m (p = 0,505), — KaK v nnowagb MUTPaNbHOro
oteepctua: A392A — 1,74 (1,67;1,81) cm?, A392G — 1,68 (1,45;1,92) cm?, 63926 — 1,65 (1,67;1,81) cm?
(p = 0,214). Mo nokasatenam 3xoKl B rpynne romosuroT G392G BbiABNEHbl HaWMeHbLUME 3HAYEHMA NUHEWNHbIX
pa3MepoB JIEBOr0 HeNyA04Ka (KOHeYHbIN OUacToNMYeCcKMin pasmep — 4,83 (4,72;4,95) cM, KOHEYHBIV CUCTONUYECKUI
pa3mep — 2,97 (2,79;3,14) cM), npaBoro Kenyaoyka (2,45 (2,32;2,58) cm), npasoro npeacepaus (4,09 (3,56;4,62) cM)
W KpUTepMEB rMnepTpodumM NEeBOro Kenyaoyka (ToNwmHa Mexenyaoyukoson neperopogkn — 0,88 (0,81;0,95) cm,
3agHen cteHkn — 0,88 (0,81;0,95) cM). CTaTUCTUYECKM 3HAUMMBIX PasfIMUMIA N0 MHAEKCY OKKMIO3MK N0 aMnauTyae
B rpynnax nosiy4eHo He 6biNo, T.e. He BbIABMEHO BIMAHUA AMHUYHBIX HYKNeoTuAHbIX 3aMeH CYP3A4 Ha cuctemy
MEJIKUX Pe3UCTUBHbIX apTepui, TOrAa Kak 3HaueHUA caBura ga3 Mexay KaHanamu (oTparKaloT COCTOAHME KPYMHbIX
NPOBOAALLMX apTepuit) 3HauMMo pasnuyanuce. Monumopdusm G392G oTnmyancs HauxydlUMMKU MOKasaTeNAMM:
MUHUManbHble U3MeHeHWA oTMeyanucb B rpynne A392A. Pe3ynbTaThl KOHTYPHOrO aHanuM3a [AEeMOHCTpMpOBant
HanbonbluMe 3HaYeHUA MHAeKca ayrMeHTauuu B rpynne G3926, oTpaxan MaKCUManbHYl0 COCYAMCTYI0 MECTKOCTb.
BnunAHnA Ha mokasatenn ¢yHKUMM BHewHero AbixaHua nonuMop¢uaMa CYP3A4 B n3yyaemon KoropTe malMeHTOB
He BblABNEHO. 1o NoKasaTeNnAM CMIMPOMETPUK 3HaYeHUA 06CTPYKTUBHBIX M PECTPUKTUBHBIX MOKa3aTeNien He JoCTUranu
CTaTUCTUYECKON 3HAYMMOCTU, XOTA Y FOMO3UIOT GOPCMPOBAHHAA HU3HEHHAA eMKOCTb nerkux (76,5 (71,1;82,0) %)
1 061eM ¢popMupoBaHHoro Belgoxa 3a 1 ¢ (84,6 (79,0;90,3) %) 6binv HanbonblwMMK, € MaKCUMalbHBIMU 3Ha4YEHUAMMU
¥KU3HEHHOW €MKOCTM Nerkux y romosurot A392A (85,6 (82,3;88,8) %).

3aknodenue. Y naumentoB ¢ XPBC, romosurotHbix no G392G, BbifIBNEHbl MWHWMManbHbIe MOKa3aTenu
runeptpodum M pa3MepoB MONOCTU NIEBOr0 elyAo4yKa M HauMeHblUMe 3HA4YeHWA NOoJoCTel npaBblX OTAENOB
cepaua. BnmanuAa Ha nokasatenu ¢pyHKUUM BHeLWHero AbixaHua nonumopduama CYP3AL y nccnegyeMbix naumeHToB
¢ XPBC He monyyeHo.

KnioueBble croBa: XpoHUYecKas peaMamuyeckas 6osie3He cepoua; MUMPQbHeIl CMEeHO3; NoUMopgU3M u3ogepMeHma
CYP3A4

Kak uutuposatb:

Metpos B.C., Hukmndopos AA., CmmpHoBa E.A. Monnmopdunsm reHa nsodepmerta CYP3AL y naumeHToB ¢ XPOHMYECKOM peBMAaTMYeCcKo 6onesHbio cepa-
ua // Poccuiicknii MeamKo-61onornyeckmii BECTHUK MMeHn akademuka V.M. Maenosa. 2021. T. 29. Ne 2. C. 239-244. DOI: https://doi.org/10.17816/
PAVLOVJ65126

Pykonucb nonyyena: 15.04.2021 Pyronucb ofobpeHa: 11.06.2021 Ony6nukoBaHa: 30.06.2021

3KOeREKTOP © 3rko-BexTop, 2021
Bce npasa 3aLuyiLLeHl


https://crossmark.crossref.org/dialog/?doi=10.17816/PAVLOVJ65126&domain=PDF&date_stamp=2021-07-22

240

[P Pavlov Russiam
ORIGINAL STUDIES Vol 29 (2) 2021 Medical Biological Herald

DOI: https://doi.org/10.17816/PAVLOVJ65126

Polymorphism of CYP3A4 isoenzyme gene in patients
with chronic rheumatic heart disease

Vadim S. Petrov!, Alexander A. Nikiforov', Elena A. Smirnova'?

'Ryazan State Medical University, Ryazan, Russia;
ZRyazan Regional Clinical Cardiology Dispensary, Ryazan, Russia

AIM: This study aimed to identify the associations of CYP3A4 isoenzyme gene polymorphism with the parameters of
echocardiography (EchoCG), spirometry, and endothelial function of patients with chronic rheumatic heart disease (CRHD).

MATERIALS AND METHODS: A total of 128 patients with CRHD (15.6% men and 84.4% women) were examined.
A392A, A392G, and G392G polymorphic markers were genotyped through polymerase chain reaction (PCR) with an SNP-
EXPRESS electrophoretic scheme (NPF Litekh, Russia) to detect results after DNA was isolated from leukocytes in venous
blood. EchoCG was implemented on an Affinity 50 apparatus (Philips, the Netherlands), endothelial function was assessed
with an AngioScan01 apparatus (AngioScan-Electronics, Russia), and respiratory function was examined using a SpiroLab |l
spirometer (MIR Medical, ltaly).

RESULTS: The distance in a 6 min walk test did not show any significant differences among the groups: A392A - 327.47
+6.71 m, A3926 - 303.63 + 26.19 m, G392G - 338.87 + 20.12 m (p=0.505). The area of the mitral opening was as follows:
A392A - 1.74 (1.67; 1.81) cm2, A392G - 1.68 (1.45; 1.92) cm2, and G392G - 1.65 (1.67; 1.81) cm2 (p = 0.214). As for the
EchoCG parameters, the group of G392G homozygotes had the lowest linear dimensions of the left ventricle (the end diastolic
dimension - 4.83 (4.72; 4.95) cm, the end systolic dimension - 2.97 (2.79; 3.14) cm, the right ventricle (2.45 [2.32; 2.58] cm),
of the right atrium (4.09 [3.56; 4.62] cm), and the criteria of left ventricular hypertrophy (thickness of the interventricular
septum 0.88 [0.81; 0.95] cm, and the posterior wall - 0.88 (0.81; 0.95 cm). No statistically significant differences were found
in the occlusion index amplitude among the groups, that is, single nucleotide replacements of CYP3A4 had no influence on
the system of low-resistance arteries. Conversely, the values of the phase shift between channels (reflecting the condition
of large arteries) significantly differed. The G392G polymorphism showed the worst parameters, and minimal changes were
observed in the A392A group. Contour analysis demonstrated the highest augmentation index values in the G392G group,
reflecting the maximal stiffness of vessels. The CYP3A4 polymorphism had no effect on the parameters of respiratory function
in the studied cohort of patients. Spirometry revealed that the obstructive and restrictive parameters were not significant
although homozygotes demonstrated the highest forced vital capacity of the lungs (76.5% [71.1% and 82.0%]) and forced
expiratory volume for 1's (84.6% [79.0% and 90.3%]). The maximal parameter of the vital capacity of the lungs in homozygotes
for A392A (85.6% [82.3% and 88.8%]).

CONCLUSION: Patients with CRHD homozygous for 6392G had the minimum parameters of hypertrophy and dimensions
of the left ventricular cavity. They also had the lowest values for the cavities of the right heart. CYP3A4 polymorphism had no
effect on the parameters of respiratory function in the studied patients with CRHD.
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OPATHATIBHBIE NCCTIEAOBAHNA

Most medical drugs (MDs) entering a human body
undergo biotransformation, which leads to a change in
pharmacological activity, decrease in lipophilicity, and
increase in hydrophilicity of the drug, which eventually
aids in its excretion from the body [1]. A significant portion
of the biotransformation process occurs in the liver,
although the intestines, lungs, kidneys, and skin may
also be involved [2]. One of the main biotransformation
enzymes is cytochrome P450, which contains more
than 1000 isoenzymes, five of which provide up to 90%
of the drug metabolism: CYP3A4, CYP2Dé6, CYP2CY,
CYP2C19, and CYP1A2 [3]. The CYP3A4 isoenzyme
provides biotransformation for up to 40%-50% of the
MDs used in clinical practice: slow calcium channel
blockers [4], macrolide antibiotics, statins (atorvastatin
and simvastatin) [5], R-warfarin [6], and direct oral
anticoagulants (rivaroxaban, apixaban and, to a lesser
extent, edoxaban) [7].

One of the factors influencing the activity of
cytochrome P450 isoenzymes is single nucleotide
substitutions, which have been actively studied in
the recent decades in various diseases. More often
evaluated factors are polymorphism of the genes of
the renin-angiotensin-aldosterone system in cardiac
patients [8] or single nucleotide substitutions in arterial
hypertension [9]. There are practically no works on the
assessment of the association of CYP3A4 isoenzyme
gene polymorphism with organic and/or functional
changes in the cardiovascular system in patients with
chronic rheumatic heart disease (CRHD).

This study aimed to identify the associations of CYP3A4
isoenzyme gene polymorphism with echocardiography
(EchoCG), spirometry, and endothelial function parameters
in patients with CRHD.

MATERIALS AND METHODS

A total of 128 patients (84.4% women and 15.6%
men) with a confirmed diagnosis of CRHD (mitral
stenosis obligatory) were examined at the Regional
Clinical Cardiologic Dispensary (Ryazan) after signing
informed consent.

All the participants received drug therapy, including
B-blockers, spironolactone, and angiotensin-converting
enzyme inhibitors.

The criteria of exclusion from the study were the
absence of mitral stenosis despite a diagnosis of CRHD,
implantation of a pacemaker, surgery on the heart
valves, diabetes mellitus, bronchial asthma, and chronic
obstructive pulmonary disease.

To objectify the functional class of chronic heart
failure (CHF), 6-minute walk test was used.

EchoCG was performed on the Affinity 50 apparatus
(Philips, the Netherlands) with an assessment of the
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linear dimensions of the heart, its valves, and the level
of regurgitation at the valves, including:

« end-diastolic dimension (EDD) of the left ventricle (LV),

« end-systolic dimension (ESD) of the LV,

« dimension of the left atrium (LA),

« dimension of the right atrium (RA),

« dimension of the right ventricle (RV),

« thickness of the interventricular septum (TIVS),

« thickness of the posterior wall (TPW) of the LV,

« mitral orifice area (SMo),

« ejection fraction (EF) of LV,

« regurgitation at the mitral, tricuspid, and aortic
valves.

Endothelial function was studied on the AngioScan01
apparatus (AngioScan-Electronics, Russia). Respiratory
function was evaluated on SpiroLab Il spirometer
(MIR Medical, Italy) with evaluation of the following
parameters:

 vital capacity of the lungs (VCL),

« reserve inspiratory volume (RIV),

« reserve expiratory volume (REV),

» inspiratory capacity (IC),

« forced VCL (FVCL),

» forced expiratory volume-1sec (FEV1),

e FEV1/FVCL ratio (Gensler index),

» peak flow rate (PFR),

« minute pulmonary ventilation (MPV).

Genotyping for A392A, A392G, G392G polymorphic
markers was performed by the PCR method with
SNP-EXPRESS electrophoretic scheme (NPF Litekh,
Russia) of detection of the result after isolation of
DNA from the leukocytes of venous blood. The study
was conducted on the base of the Central Research
Laboratory of Ryazan State Medical University.

The frequency of CYP3A4 (A392A in rs2740574 locus)
was: A392A-85.94% (110 participants), A392G-7.81%
(10 participants), and 6392G-6.25% (8 participants).
The genotype frequency did not follow the Hardy-
Weinberg equilibrium (%2 = 41.87, p = 0.001). The studied
patients in the groups were comparable in gender,
height, body weight, and age (p > 0.05); frequency of
arterial hypertension (y2 = 5.708, p = 0.058); and atrial
fibrillation (32 = 4.220, p = 0.121).

Statistical processing was performed using IBM
SPSS Statistics 23.0 software. The assessment of the
normality of the distribution of quantitative parameters
was conducted using the Shapiro-Wilk test. The arithmetic
mean (M), the error of the mean (m), 95% confidence
interval (CI) for the mean, and the achieved level of
significance (p) were calculated. The ANOVA method was
used for multiple comparisons. Qualitative parameters
in the groups were compared using the 2 test. Logistic
analysis was performed to determine Exp B. Differences
were considered statistically significant at p < 0.05.
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RESULTS AND DISCUSSION

The studied groups were comparable in terms of the
6-minute walk test distance: CYP3A4 A392A-327.47 + 6.71
m, A392G-303.63 + 26.19 m, and G392G-338.87 + 20.12
m (p = 0.505).

Comparison of EchoCG parameters in patients with
CYP3A4 polymorphism revealed the largest LV dimensions
in the A392A and A392G groups (Table 1). Patients in
these groups were comparable in terms of SMo. Valve
insufficiency studies showed the lowest degree of
regurgitation at the mitral and aortic valves in the 63926
CYP3A4 group. With this, patients with G392G also had the
smallest LV dimensions:
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« A392G: for ESD Exp B 0.088 (0.010; 0.736), p = 0.025;
for EDD Exp B 8.119 (1.783; 36.690), p = 0.007.

* 6392G: for ESD Exp B 0.003 (0.001; 0.105), p = 0.003;
for EDD Exp B 2.125 (0.210; 21.480), p = 0.523), and also
the minimum parameters of the severity of LV hypertrophy
(TIVS and TPW LV).

The lowest EchoCG values in the G392G group were
the values for the right heart (RV and RA):

« A392G: for RV Exp B 8.794 (0.941; 8.176), p = 0.057;
for RA Exp B 0.317 (0.052; 1.922), p = 0.212.

* 6392G: for RV Exp B 0.002 (0.001; 0.278), p = 0.013;
for RA Exp B 0.731 (0.258; 2.067), p = 0.554.

The maximal linear dimensions of LV and RV cavities
were noted in the A392G group.

Table 1. Parameters of EchoCG in CYP3A4 Polymorphism in Patients with CRHD (n = 128), M (95% CI)

Parameter A392A A3926 63926 p
LA, cm 4.8 (4.7;4.9) 5.8 (4.7;6.9) 4.9 (4.4;5.4) 0.144
EDD LV, cm 5.7 (5.6;5.8) 5.9 (5.2;6.6) 4.8 (4.7;5.0) 0.001
ESD LV, cm 3.8(3.7;3.8) 3.76 (3.2;4.3) 2.97 (2.8;3.1) 0.001
EF LV, % 61.4(60.4;62.3) 64.0 (62.4;65.7) 68.7 (65.7;71.7) 0.001
TIVS, mm 10.2 (9.8;10.5) 11.1(10.2;12.0) 8.8 (8.1;9.5) 0.001
TPW LV, mm 10.2 (9.8;10.5) 9.1(9.0,9.2) 8.8 (8.1;9.5) 0.004
RV, cm 2.7 (2.6;2.8) 2.9 (2.8;3.1) 2.5(2.3;2.6) 0.001
RA, cm 4.6 (4.4;4.8) 4.4 (4.0;4.8) 4.1 (3.6;4.6) 0.040
SMo, cm2 1.7 (1.7;1.8) 7(1.51.9) 1.7 (1.7;1.8) 0.214
Mitral valve (MV) regurgitation, degree 2.3(2.2;2.4) 2.3(1.9;2.7) 1.3 (1.0;1.6) 0.001
Aortic valve (AV) regurgitation, degree 2.3(2.2;2.6) 1.8 (1.7;2.0) 1.50 (1.0;2.0) 0.001
Tricuspid valve (TV) regurgitation, degree 2.0 (1.9;2.1) 2.2 (2.0;2.4) 2.3(2.0;2.7) 0.255

There were no statistically significant differences in the
occlusion index amplitude in the groups; no effect of single
nucleotide substitutions of CYP3A4 on the system of small
resistance arteries was found, while the phase shift values
between the channels (that reflect the state of large conducting
arteries) differed significantly (Table 2). G392G polymorphism
was characterized by the worst parameters: minimal changes
were noted in the A392A group. The results of contour
analysis showed the highest augmentation index values in
the 6G392G group, reflecting maximum vascular stiffness.

The main parameters of respiratory function: VCL,
FVCL, FEV1, did not show differences in the study groups
(Table 3). The significance of the differences in REV is
controversial since the groups showed a wide range of Cls.
An increase in IC in the A392A group may be associated
with single nucleotide substitutions and changes in the
functional state of the heart (see EchoCG parameters,
Table 1) in the CYP3A4 A392A group. However, without
statistically significant changes in the RIV and VCL, it is
difficult to correlate the obtained data with CHF.

Table 2. Parameters of Endothelial Function in CYP3A4 Polymorphism in Patients with CRHD (n = 128), M (95% CI)

Parameter A392A A3926 63926 R
Occlusion index in terms of amplitude 1.8(1.7;1.9) 1.8 (1.4;2.2) 1.8(1.1;2.4) 0.434
Phase shift between channels, ms -6.2(-7.3;-5.2) -10.8(-13.3;-8.4) -16.5 (-20.6;-12.5) 0.001
Augmentation index, % 11.6 (9.8;13.5) 11.70 (1.1;22.3) 19.2(11.7;26.6) 0.005
Age of the vascular wall, years 68.2 (65.0;71.4) 66.7 (55.1;78.3) 67.7 (60.7;74.7) 0.458

D0l https://doi.org/101

7816/PAVLOVI65126




OPATHATIBHBIE NCCTIEAOBAHNA

Tom 29, N 2, 2021

Poccunckmnin Meamnko-omonornyecKimin BeCTHUIK
nmeHn akagemmka M. 1. Nasnosa

Table 3. Main Parameters of Spirometry in CYP3A4 Polymorphism in Patients with CRHD (n = 128), M (95% CI)

Parameter A392A A3926 63926 R
FVCL, % 73.8 (71.8;75.8) 74.4 (69.2;79.5) 76.5 (71.1;82.0) 0.294
FEV1, % 81.9 (79.7;84.1) 78.1(72.3;83.8) 84.6 (79.0;90.3) 0.543
FEV1/FVCL 118.5(117.0;120.0) 115.4 (111.0;119.7) 119.0 (116.7;121.4) 0.068
PFR, % 104.1 (100.7;107.5) 99.8 (83.5;116.2) 100.2 (93.3;107.1) 0.986
RIV,% 87.0 (83.5;90.5) 75.3 (73.8;76.7) 83.9 (75.4;92.3) 0.174
REV, % 22.1(19.0;25.3) 8.3 (4.7;11.8) 31.7 (10.0;53.4) 0.024
IC, % 111.9 (107.6;116.2) 89.9 (82.3;97.4) 107.9 (103.1;112.8) 0.002
VCL, % 85.6 (82.3;88.8) 75.3(73.8;76.7) 83.9 (75.4;92.3) 0.359
MPV, % 66.0 (63.0;67.9) 56.2 (42.0;70.3) 66.3 (59.1;73.4) 0.070

Since cytochrome P450 is involved in the metabolism
of most MDs, in a situation of comparable frequency of
MD use and concomitant pathology, it can be suggested
that the obtained changes in the discussed parameters
may be associated with CYP3A4 polymorphism. For
example, with homozygosity for 63926, the values of the
linear dimensions of the LV and RV and the parameters of
LV hypertrophy were the lowest, as were the parameters
of regurgitation on the MV and AV.

With this, the activity of the enzyme is assumed
to be higher in heterozygotes for A392G and
homozygotes for G392G and, since there was a
comparable frequency of use of MDs in the treatment
of CHF in the groups, it can be suggested that, in some
cases, standard therapy may negatively influence the
values of EchoCG in patients with CRHD. In the G392G
group, the activity of the enzyme increased, which may
reduce the effectiveness of pharmacological therapy
[2]. Since there were no significant changes between
the groups in SMo (influences EchoCG parameters), it
can be suggested that changes of linear dimensions
of the heart chambers and the evidence of hypertrophy
of the LV were associated with gene polymorphism.
On the other hand, a probable cause of dilatation of
the left and right heart chambers and the evidence
of hypertrophy of the LV may be the identified higher
extent of regurgitation at the AV and TV. This may be
a more logical explanation of the increase in EchoCG
parameters, although the parameters in the A392A
and A392G groups were similar. In other words, in
the case of CYP3A4 polymorphism, the influence of
single nucleotide substitutions on the dimensions of
the heart chambers cannot be excluded.

The obtained results of changes in the arterial bed
were slightly different from the values of EchoCG. Thus,
homozygotes for A392A had the best results for vascular
stiffness in the system of large arteries in comparison
with the A392G and G392G groups, which is probably due

DOl https://doi.org/10.17816/PAVLOVI65126

to a higher activity of P450 in the last two groups, that
reduced the «protective» effect of MD on the vessel wall
[8]. Here, no significant differences in the parameters
of the occlusion test in small resistance arteries were
obtained.

Analysis of the main values of spirometry did
not reveal any changes; however, there are works
in the literature on assessment of the contribution of
gene polymorphism to the development of pulmonary
pathology [9]. The authors also expected changes
in spirometry parameters due to CHF since, in the
last few years, changes in respiratory function
are considered to be a sensitive predictor of CHF
decompensation.

CONCLUSION

Thus, in the examined patients with CRHD
homozygous for 392G, minimal hypertrophy and
minimal dimensions of LV and right heart chambers
were noted.

No statistically significant differences were found
in the amplitude of the occlusion index in the groups,
that is, no effect of single nucleotide substitutions of
CYP3A4 on the system of small resistance arteries
was revealed, while the values of the phase shift
between the channels (reflecting the state of large
conducting arteries) differed significantly. 63926
polymorphism had the worst parameters while
minimal changes were noted in the A392A group. The
results of the contour analysis showed the highest
augmentation index values in the G392G group,
reflecting the maximum vascular stiffness.

CYP3A4 polymorphism in the studied cohort of
patients was not found to affect the parameters of
respiratory function.
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