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Abstract

The aim of the research was to study the peculiarities of cardiac and pulmonary hemodynamics,
the mechanisms of formation of endothelial dysfunction, as well as their correction with angiotensin
converting enzyme inhibitor, Ramipril and angiotensin-II receptor blocker, Irbesartan, in patients with
arterial hypertension (HTN) combined with bronchial asthma (BA). Design and methods. Altogether
80 patients with BA of moderate severity combined with HTN of 1. 2 degrees were enrolled in the study.
The average age of the patients was 52.9 + 4.2 years. The eligible patients were randomized for treatment
with either Ramipril 5 mg/day or Irbesartan 150 mg/day in combination with bronchodilator inhalation
and anti-inflammatory medications for BA (Formoterol/Budesonide 160/4.5 mcg 2 inhalations
twice, Ipratropium bromide and Ambroxol through nebulizer devices). The program of instrumental
examination included echocardiography (Aloka 1700, Japan; LOGIQ 500, Germany) with ultrasonic
sensors of 3.5 MHz. The plasma level of endothelin 1 (ET-1) was estimated by immune-enzyme assay
(Biomedica set, category Ne 442—0052, Arkray, Japan). Results. Two-month monotherapy with Irbesartan
allows to achieve the target blood pressure (BP), leads to the regression of cardiac remodeling and has a
positive effect on endothelial function and bronchial patency. Conclusions. Irbesartan is able to provide
a stable and reliable control of BP, and delays the progression of pathological cardiovascular changes; it
has a favorable impact on the respiratory function, is well tolerated, easy to use, and may be considered
as the best antihypertensive drug in patients with co-morbid HTN and BA.
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Pe3rome

Leab nccaenoBanns — U3yunuTh 0COOCHHOCTH CEPICUHOM U JIETOYHON TeMOANMHAMUKHU, MEXaHU3MBbI
(hopMupOBaHUS SHIOTENNATBHON TUCHYHKIMN U UX KOPPEKIHS MHTHOUTOPOM aHTHOTEH3UHIIPEBPAILAT0-
1iero epMeHTa paMUIIPUIIOM U OJIOKaTopoM pelientopa anruoreHsnHa Il updbecapranom y nannueHToB
¢ aprepuanbHoii runeprensueit (Al') B coueranuu ¢ 6ponxuanbHoii actmoii (bA). MartepuaJbl u Me-
Toabl. B nccinenoBanue 06110 BKodeHO 80 60nbHBIX BA cpenneit crenenu TskecTr B coueTanuu ¢ Al
1, 2 crenienu. Cpenuuit Bo3pact 60MbHBIX cocTaBui 52,9 + 4,2 roga. [Ipu nanpHeimeM yriryOieHHOM
00cIeJ0BaHNY NALIMEHTHI paclpeieieHbl Ha ABE paHI0MU3UPOBAaHHbIE TPYIIIBI ISl IEUEHUS: PAMUIIPH-
JIoM 5 MI/CyTKH U upbecapTanoM B 1o3e 150 Mr/cyTku Ha (OHE UHTATSIIMOHHON OPOHXOIUTUYECKOM
U MIPOTHBOBOCTIATUTENbHOM Tepanuu bBA (dpopmorepon/Oyneconnn 160/4,5 mkr 2 uaransuuu x 2 pasa,
unparpornus opomus / GeHoTepoa u aMOpoKco yepes Hebymaiizep). [[porpamMmma HHCTPYMEHTAIEHOTO
oOcreoBaHMsI BKITIOUAJIA: dXOKapaArorpaMmMy Ha amnmapatax «Aloka 1700» (Smonus), «LOGIQ 500»
(I'epmaHust) ¢ UCTIOJIB30BAHUEM YIBTPA3BYKOBBIX JATYMKOB ¢ yacToToi 3,5 mI 1. OuieHnBanu ypoBeHb
sHIOTENHMHA-1 B ma3me ¢ stwieHanamuaTerpaaneraroM (31TA) ¢ moMoIibio UMMYHO(GEPMEHTHOTO
aHanu3a — Habop «Biomedica», kareropus Ne 442—0052 (Arkray, Snonus). Pe3yasTarbl. YcTaHos-
JIEHO, YTO MOHOTEpANMs B TEUEHUE 2 MECSIEB HpOecapTaHOM MO3BOJISIET JOCTUYD LIEJIEBOTO YPOBHS
aprepuanbHoro nasieHus (AJl), CHOCOOCTBYET perpeccy MmaToJIOrHuecKOT0 PEMOICIIMPOBAHUS MUO-
Kap/a, a TaKke OIarONpUSATHO BIHSIET HA SHAOTENHAIBHYIO (QYHKINIO, OpPOHXHAIBHYO IPOXOAUMOCTD
y OOJIBHBIX C JaHHOW KOMOpPOUAHOM maronorueid. BeiBoabl. VipOecapran 3¢ dekTHBHO 0beceunBat
CTaOMIIBHBINA U HAJICKHBIN KOHTPOIb AJl, 3aMeIsT MpOTrpeccCupoBaHUEe MATOIOTUIECKUX U3MEHEHUH
CO CTOPOHBI CEPICUYHO-COCYAUCTON CUCTEMBI, TOJIOKUTEIBHO B Ha (PYHKIUIO BHEIITHETO TBIXaHUS
U XapaKTepu30Bajcs HauloJiee BBICOKOM MPUBEPKEHHOCTHIO MAIMEHTOB K JIEYEHHUIO, IO3TOMY MOXKET
OBITH ONITUMAJIBHBIM BIOOpOM npenapara npu jgedeHuu Al y 6onbHbIX BA.

KiroueBble cji0Ba: aprepuaibHas TUIIEPTEH3Us, OpOHXHATIbHAS aCTMa, THACTOIHYeCKast AUC(HYHK-
IHsl cepliiia, SHAOTEIHATbHAs TUCPYHKIUS, paMUTIPHII, npOecapTaH

s yumuposanus: Ipubwvinos C. A., Ilpubwinosa H. H., Maxosa O. FO., Bapbawuna T. A., Kpacoeckas A. O. Anmu-
2UNEPMEH3UBHAsL MePanusi Y OONbHBIX C COUYemaHuemM 2UNepmoHUYecKoll 6one3Hu U OPOHXUATLHOU acmmbl. Apmepuanvhas
eunepmenzust. 2016,22(3):274-281. doi:10.18705/1607-419X-2016-22-3-274-281
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Introduction

The most important internal diseases, such
as hypertension (HTN), bronchial asthma (BA)
currently are the leading causes of morbidity, dis-
ability and mortality in the economically developed
countries. In recent years, comorbidities are being
actively investigated.

In 1970, an American doctor Feinstein A.R.
defined “comorbidity” for the first time [1]: “co-
morbidity — is any single pre-existing, existing
or potential nosology in a patient with the known
disease of interest.”

Later, Kate Nadal-Ginard gave another defini-
tion of comorbidity: “A comorbidity is a combi-
nation of two or more interrelated and co-existent
chronic diseases in one patient independently of
the activity of each of them . [2] This definition is
definitely a more comprehensive one, because it
allows to diagnose the co-existence of multiple
diseases in one patient. Moreover, it can be con-
sidered as an additional factor contributing to the
nature and severity of complications, preventing
from timely and correct diagnosis and treatment.

The co-existence of cardiac and pulmonary
disease leads to the additional burden requiring
novel diagnostic and management approaches
[3, 4]. Today, cardiovascular disease is the most
frequent and serious co-existent pathology in pa-
tients with respiratory diseases [5, 6].

According to the World Health Organization,
Russia holds the leading place in terms of HTN-
related morbidity and mortality, found in 40 %
of the adult population.

In co-existent HTN and BA, central and pul-
monary hemodynamics is abnormal leading to the
remodeling of the left and right heart chambers.
In addition, endothelial dysfunction (ED) [7-9] is a
common pathogenetic link between cardiovascular
and cardiorespiratory complications. In patients
with co-existent cardiorespiratory pathology, an-
tihypertensive and anti-inflammatory therapy is
cimplicated due to the negative bronchopul-
monary effects of B-blockers and unfavourable
cardiovascular effects of glucocorticosteroids and
[2-agonists.

Available data do not provide clear evidence
regarding cardiovascular disorders and mecha-
nisms of ED development in co-existent car-
diorespiratory disease. The interaction with
systemic inflammation and ED require further
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research [10]. Our previous studies showed that
endothelium-dependent vasodilation is affected
by a combination of factors, including impaired
myocardial function, obesity, duration of HTN
and BA.

Thus, the issue of ED and pulmonary hyper-
tension (PHTN) in patients with co-existent HTN
and BA remains relevant, as well as the choice
of optimal antihypertensive therapy in this large
cohort of patients.

The purpose of our study is to assess cardiac
and pulmonary hemodynamics, mechanisms of
ED and the impact of treatment by angiotensin
converting enzyme inhibitor (ACEI) (Ramipril,
“Tritatse”, “Sanofi-Aventis”, Italy) and angi-
otensin receptor blockers to II (ARB) (Irbesartan,
“Aprovel”, “Sanofi”, France) in hypertensive
patients with BA.

Design and methods

We examined 126 patients. Patients were famil-
iar with the study design, purpose, objectives, and
were informed about the diagnostic procedures.
The study was conducted as a simple randomized,
prospective, open study. Randomization was per-
formed by the following stratification criteria: age
and gender characteristics, duration and disease
severity. The main group included 80 patients
with moderate BA in combination with HTN
1-2 degree. Further, the patients were divided into
two groups: those treated by Ramipril (“Tritatse™)
5 mg/day (n = 40) and the Irbesartan (“Aprovel”)
ata dose of 150 mg/day (n =40). Antihypertensive
therapy was administered along with the inhaled
bronchodilators and anti-inflammatory treatment
of BA (formoterol + budesonide, “Symbicort”
160/4.5 mcg, 2 inhalations twice daily, ipratropium
bromide + fenoterol “Berodual” and ambroxol,
“Lasolvan” nebulized). A week later, if target blood
pressure (BP) was not achieved (i. e. BP remained
> 140/90 mm Hg) the dose of Ramipril or Irbe-
sartan was increased (up to 10 and 300 mg/day,
respectively).

The average age of patients was 52.9 + 4.2
years. Women were predominant (68 %), the co-
morbid conditions were more frequent in elderly
people.

To evaluate the clinical and functional cha-
racteristics of the co-existent HTN and BA, three
control groups were formed: subjects with HTN



1-2 grade (n = 15), normotensive patients with
moderate BA, (n = 15), healthy subjects without
HTN and BA (n = 16).

Instrumental examination included echo-
cardiography (“Aloka 17007, Japan; “LOGIQ
5007, Germany) with the use of ultrasonic sensors
with a frequency of 3.5 MHz. Structural and
functional parameters of the left and right ventricles
were assessed: end-systolic dimension (ESD,
cm), end-diastolic dimension (EDD, cm),
myocardial interventricular septum thickness
(IVS, cm), the thickness of the left ventricular
posterior wall (TLVPW, cm), the thickness of the
anterior wall of the right ventricle (TAWRY, cm);
left ventricular mass (LVM, g), left ventricular
myocardial mass index (LVMMI, g/m?), ejection
fraction (EF %), end-systolic volume (ESV, ml),
end-diastolic volume (EDV, ml), peak velocity
phase in the phase of early diastolic filling
(E, m/sec), peak velocity phase in the phase
of late diastolic filling (A, m/sec), the ratio of
peak velocities (E/A), mean pulmonary arterial
pressure (MPAP, mm Hg), and others.

Vascular endothelium-dependent vasodilation
was assessed according to the method by
D.S. Celermajer et al (1992) [11]. Linear transducer
10 MHz was used to measure vasomotor response
of the brachial artery as implied in the test of
the cuff reactive hyperemia. The plasma levels
of endothelin-1 (ET-1) (plasma samples with
ethylenediaminetetraacetate) were assessed by
enzyme immunoassay (kit “Biomedica”, category
Ne 442-0052; “Arkrey”, Japan) [12].

Statistical analysis was performed using Statis-
tica 6.0 software package, and “Microsoft Excel”.
Normally distributed quantitative variables are
presented as means and standard deviations. Stu-
dent t-test was used to compare two independent
groups in case of normally distributed variables.
The rates were compared by x> Pearson-test. Dif-
ferences were considered significant at p-level
< 0.05; the differences at 0.05 <p-level <0.1 were
considered as tendency.

The relations between the studied parameters
were evaluated by the nonparametric Spearman
correlation analysis. The strength and direction of
the associations were assessed by the magnitude
and sign of the regression R coefficient. The
differences were considered significant at p-level
<0.05.

Results

As some of the examinations (Echocardiography,
Doppler Echocardiography and others) were not
easy to perform during the exacerbation of BA in
patients with severe respiratory failure, we used
data obtained when the status was stable, after
the dyspnea episodes got more rare, the forced
expiratory volume at the first second (FEV1) and
peakflowmetry parameters improved, and the
compliance increased. When comparing groups of
BA patients with and without HTN, we found that
the rate of uncontrolled or partially controlled BA
(GINA, 2007, 2013) [13] was 3.2-times higher in
comorbid disease. Therefore, BP control in BA
patients is required for a quicker and better asthma
control.

Clinical signs of PHTN were found in some
of BA patients, i.e. the shift of the right border of
the heart (one third of patients, 35.2 %), epigastric
pulsation (27.3 %), the accent of the 2™ tone above
the pulmonary artery (PA) (32.3 %). In the group
with comorbid disorders (n = 80) the abnormal
change of these indicators was more prevalent:
the expansion of the right border of the heart was
diagnosed in half of patients (52.1 %), epigastric
pulsation — in 38.4 %, the accent of the 2™ tone
above pulmonary artery —in 42.4 %. Heart rhythm
disorders were found rarely, which corresponds
to the other data (Chuchalin A.G., Nikitin Y.P.)
[14, 15]. Atrial fibrillation was found in 0.8 %,
right ventricular premature beats — in 2.8 %.
However, on coexistent BA and HTN, their
frequency significantly increased: atrial fibrillation
was found in 9.8 %, right ventricular premature
beats — in 12.8 %. Right deviation of the heart
electrical axis was the most common sign in
patients with combined pathology (25.2 %). Thus,
the analysis of medical records of patients with BA
and with coexistent BA and HTN demonstrates
higher rate of PHTN signs (based on the physical
examination, ECG and ultrasound data) in
patients with comorbid disorders rather than in
those with one disease. However, the diagnostic
opportunities in routine practice are limited to
detect PHTN at the early stages.

Echocardiography showed changes of the
following parameters in patients with HTN
and BA: increased left atrium (LA) to 3.7 +
0.05 cm, thickness of the interventricular septum
(IVS) — 1.14 £ 0.02 cm, and left ventricular
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Table 1

LEFT VENTRICULAR DIASTOLIC FUNCTION IN PATIENTS
WITH ARTERIAL HYPERTENSION AND BRONCHIAL ASTHMA

HTN 1-2 degree HTN 1-2 Moderate BA Healthy respondents
Parameter and moderate BA _ _ _
(n = 80) degree (n = 15) (n=15) (n=16)
VE, m/c 0.68 £ 0.04*" 0.71 £ 0.04** 0.78 £ 0.07* 0.62 +0.06
VA, m/c 0.81 +£0.03*» 0.86 + 0.04** 0.81 £ 0.02* 0.35+0.03
E/A 0.78 £ 0.02*"* 0.87 +0.02** 0.96 + 0.04* 1.48 +£0.03

Note: HTN — hypertension; BA — bronchial asthma; VE — the velocity of early diastolic filling of the left ventricle;
VA — the velocity of late diastolic filling; * — p <0.01 compared with healthy respondents; * — p < 0.01 compared with

the HTN group; # — p < 0.01 compared with the BA group.

posterior wall thickness (LVPW) 1.62 + 0.02 cm,
end-diastolic volume (EDV) — 148.55 + 3.0 ml
(vs. 118.30 = 2.1 ml in the control group), end-
systolic volume (ESV)—42.94 £ 1.73 ml, elevated
mean pulmonary artery pressure (MPAP) —28.19+
2.32 mm Hg, high LV myocardial mass index
(LVMMI) — 140.58 + 29.17 g/m?, right atrium
dimension (RA) 3.08 = 0.06 cm, right ventricular
dimension (RV) —2.92 + 0.05 cm. Table 1 shows
the baseline indices of diastolic function.

In the group of patients with HTN and patients
with coexistent HTN with BA, the peak E was
reduced and as a compensation mechanism peak
A was increased, resulting in the decreased ratio
E /A (0.78 £ 0.02 in the group with comorbidities),
indicating LV diastolic dysfunction.

In patients with comorbidities, the baseline
diameter of BA was decreased (3.4 + 0.7 mm), the
systolic and diastolic blood flow were significantly
reduced, and at 1%, 2" and 3" minutes after the
cuff removal pathological vasoconstriction
was found in 2.3 % of the patients that was
3.5-times higher than in the control group. These
findings indicate an important role of BA in the
development of vascular injury. Abrupt baseline
deceleration of flow velocity in the narrow BA in
patients with HTN and BA indicate ED associated
with the irreversible endothelial structural changes,
with the severity of inflammation, and with the
hypoxia-related increase in blood viscosity.

The ET-1 level (0.74 £ 0.07 fmol/l), which is
the main indicator of ED, was higher in patients
with the more profound impairment of the
endothelial response to reactive hyperemia (i. e. in
patients with coexistent HTN and BA): 3.3-times
exceeding the normal values.
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Our study showed that endothelial function
is affected by a combination of factors, includ-
ing impaired myocardial function, obesity,
duration of HTN and BA, severity of broncho-
obstruction, increase of the mean pulmonary pres-
sure, ET-1 level [2].

In patients with HTN and BA with abnormal
vasoconstriction, higher MPAP was registered
(35.3 £ 0.2 mm Hg) compared with the group of
patients with abnormal vasodilation as shown by
the reactive hyperemia test (MPAP 26.0 £ 1.1 mm
Hg, p <0.01).

Two-month therapy with Irbesartan or lamipril
led to a significant BP decrease in both groups.
Patients with coexistent HTN and BA who
received Irbesartan showed a significant reduction in
systolic BP from 162 to 129 mm Hg, and diastolic
BP— from 97 to 83 mm Hg. In the group receiving
Ramipril systolic BP decreased from 164 to
139 mm Hg, and diastolic BP — from 98 to 88 mm
Hg. Within two months of treatment, compliance
of patients in the Irbesartan group was 91 %.

In both groups, there was a 8% reduction in
the volume of left atrium (6 %); EDV decreased
by 10% (9%); ESV decreased by 11% (10%)),
respectively; MPAP decreased by 30% (29 %)
(Table 2).

In patients with coexistent HTN and BA,
2-month therapy with Ramipril led to the impro-
vement of endothelial function: the frequency of
pathological vasoconstriction decreased by 50 %,
vasodilatation of BA more than 10 % was found in
52%. At the same time, Irbesartan demonstrated
even better results: 2.2-fold increase in the number
of patients with normal endothelial function
(from 30 to 68 %), and 5.5-times lower frequency
of vasoconstriction (from 39 to 7%).



Thus, the use of Ramipril and Irbesartan is
associated with the improvement of endothelial
function in patients with coexistent HTN and BA.

At baseline, the ET-1 level was similar in
both groups: 0.73 and 0.73 fmol/ml in the
subgroup Ramipril and Irbesartan, respectively.
After 2 months of treatment ET-1 significantly
decreased in both groups to 0.30 fmol/ml in
Ramirpil group, and to 0.29 fmol/ml in Irbesartan
group (Table 3).

In the studied subgroups of patients with HTN
and BA the peak E increased to a similar extent
aftert he treatment (0.04 cm/s) indicating the
decrease in the LV stiffness during LA diastole.
At the same time, in the Ramipril group, a more
pronounced decline of transmitral blood flow
during atrial systole was found. The pronounced
effect of Ramipril on the diastolic dysfunction
might be linked to the lipophilic properties of this

drug and its good penetration into the heart muscle
resulting in the efficient blockade of the tissue
renin-angiotensin-aldosterone system.

In the Irbesartan group, positive changes in
respiratory function, i.e. a significant increase in
lung vital capacity (VC), the Tiffno index and
forced expiratory volume at the 1* second. At the
same time therapy with Ramipril was associated
with the dry cough intensification in 12% of
patients with AH and BA, while this side effect was
not registered in the Irbesartan group. Therefore,
Irbesartan miht be a more suitable treatment option
for patients with BA and HTN.

Discussion

Coexistence of BA and HTN exacerbates
myocardial dysfunction, is associated with more
severe ED, resulting in the higher frequency
of uncontrolled BA and prolongation of target

Table 2

PARAMETERS OF LEFT AND RIGHT VENTRICLES IN PATIENTS
WITH HYPERTENSION AND BRONCHIAL ASTHMA

Before treatment After treatment Before treatment After treatment
Parameter with Ramipril with Ramipril with Irbesartan with Irbesartan
(n = 40) (n = 35) (n = 40) (n =38)
LA, cm 3.6 £0.03 33+0.03* 3.7+0.02 3.5+ 0.02%*
IVS, cm 1.3+£0.02 1.23+£0.02 1.34 +£0.12 1.29+£0.16
EDV, ml 148.4 +3.6 133.1 £2.9%* 1452 +4.3 131.7+4.1*
ESV, ml 58.8+3.2 52.4+3.8% 60.1 £3.2 543 +£2.8%
RV, cm 2.6+0.22 2.5+0.25 2.7+0.25 2.6+0.30
RA, cm 33+0.28 3.1+0.3 3.5+0.28 33+0.5
MPAP, mm Hg 299 +3.1 20.9 £ 3.4%* 31.2+3.0 22.1 £3.6*

Note: LA — left atrium; I[VS — interventricular septum; EDV — end-diastolic volume; ESV — end-systolic volume;
RV — right ventricle; RA — right atrium; MPAP — mean pulmonary artery pressure; * — p < 0.05, significant differences

before and after treatment.

Table 3

THE EFFECTS OF IRBESARTAN VS. RAMIPRIL ON THE LEFT VENTRICULAR DIASTOLIC FUNCTION
AND ENDOTHELIN-1 IN PATIENTS WITH HYPERTENSION AND BRONCHIAL ASTHMA

Ramipril Irbesartan
Parameter Before treatment After treatment Before treatment After treatment
(n=40) (n=35) (n=40) (n=38)
ET-1, fmol/ml 0.73 0.30* 0.73 0.29*
VE, m/c 0.77 £0.17 0.81+0.11% 0.76 £0.16 0.80 £ 0.14*
VA, m/c 0.87+0.15 0.80+0.14* 0.86 £0.14 0.83 +£0.13*
E/A 0.78+0.17 1.01 £0.18* 0.79 £0.15 0.98+£0.21%*

Note: ET-1 — endothelin-1; * — p<0.05 significant differences before and after treatment; ~ — p <0.05 significant

intergroup differences.
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BP achievement. Our study demonstrates that
comorbid diseases affect each other, but the extent
of this impact is likely to be different.

Doppler dynamic assessment of systolic and
diastolic dysfunction and the degree of PHTN is
recommended in all patients with comorbid
diseases (a combination of BA and HTN) for the
early diagnostics and treatment of heart failure.

It is first study to demonstrate the positive impact
of a complex antihypertensive monotherapy by
Ramipril (“Tritatse”, Sanofi) in patients with
HTN 1-2 degrees and coexistent moderate treated
BA regarding the improvement of endothelial
function as following: the reduction of the plasma
level of ET-1, normalization of vasodilator BA
function in 52 % patients, a 2-fold decrease of
the pathological vasoconstriction (from 40% to
20%), a significant increase of early diastolic
filling velocity of the left (15 %) and right (12.4 %)
of ventricles and deceleration of late diastolic
filling velocity by 8.8 and 14 %, respectively,
leading to the increase of E / A ratio.

However, Ramipril is not always well toler-
ated in BA patients: 12% patients develop dry
cough, which might be associated with an unrea-
soned strengthening of bronchodilator therapy and
low adherence to treatment.

Our comparative study showed a positive ef-
fect of angiotensin Il receptor blocker Irbesartan
(“Aprovel”, Sanofi) in patients with treated BA
on the ED as following: normalization of the
plasma level of ET-1, improvement of BA va-
sodilation in 68 % patients, 5.6-fold reduction
of pathological vasoconstriction. Irbesartan led
to a positive change in diastolic function: an in-
crease in the E / A ratio, rapid achievement of
target BP, a decrease in PHTN degree, improve-
ment of respiratory function, increase in the
quality of life.

Both Irbesartan and Ramipril delayed the
progression of cardiovascular remodeling, but
there was a clear trend towards poorer treat-
ment tolerability in Ramipril group compared
to Irbesartan group due to a negative impact on
the lung function and more frequent dry cough
(12%). Therefore, ACE inhibitors in effective
doses show lower safety profile in patients with
bronchopulmonary pathology compared to
ARBs in maximal doses, while their efficiency is
comparable.
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Conclusions

Irbesartan enables efficient BP control, delays
the progression of cardiovascular remodeling, has
a favourable effect on respiratory function, and is
characterized by a higher compliance. Therefore, it
can be considered the best choice in patients with
coexistent HTN and BA.
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HNudopmanus 06 aBTopax

[IpuGeos Cepreii AnekcaHIpoOBHY — JOKTOpP Me-
JUIMHCKUX HayK, mpodeccop, 3aBeayronui kadeapoi
BHYTpEHHHX OoJie3Hel (aKyJabTeTa MoCiaeJUIIIOMHOTO 00-
pasosanus I'bOY BIIO «Kypckuit ITMY» M3 P®;

[Tpu6sutoBa Hanexxna HukonaeBHa — 1oKTOp Meau-
LIMHCKUX HayK, npodeccop Kadeapsl BHyTPEHHUX OoJie3Hen
(axynbreTa nociaeauuioMHoro oopasosanust '6OY BIIO
«Kypcxkuit IMVY» M3 PO;

Maxosa Omnecst FOpbeBHa — KaHAMJAT METULUHCKUX
HayK, aCCUCTEHT Kaeipbl BHyTpEHHHUX OoJie3Hei (akyibre-
Ta nocneaumiomuoro oopasosanust ' bOY BIIO «Kypckwuii
I'MVY» M3 PO,

Bap6amuna TathsiHa AHaTOoNbeBHA — KaHIAWIAT ME-
JULUHCKUX HayK, TOUEHT Kadeapsl BHYTPEHHUX Oosie3HeH
(axynbreTa nocieauuioMHoro oopasosanust '6OY BIIO
«Kypcxkuit IMVY» M3 PO;

Kpacosckas Anacracust OneroBHa — IpemnojaBareb
Kagenpbl pyccKoro s3bika M KyasTypbl peun I'bOY BIIO
«Kypcxuit IMVY» M3 PO.



