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The effect of spironolactone on left
ventricular hypertrophy in patients with
arterial hypertension and chronic obstructive
pulmonary disease

Pavel Kravchun, Valentina Delevskaya
Kharkov National Medical University, Kharkov, Ukraine

The objective: To investigate the effect of spironolactone on echocardiograhic parameters of the heart in patients with arterial
hypertension combined with chronic obstructive pulmonary disease.

Methods: A total of 80 patients, 41 patients, who received the basic therapy of arterial hypertension and chronic obstructive pul-
monary disease (controls), and 39 patients, who additionally received spironolactone in a dose of 50 mg for 3 months, were included in
the study. All the patients underwent spirometry and echocardiography before and after the treatment.

Results: The obtained results showed, that addition of spironolactone to the basic treatment of patients with arterial hypertension
and chronic obstructive pulmonary disease led to the reduction of the left ventricular myocardial wall thickness, left ventricular myo-
cardial mass and its dimensions (P < 0.05), the increase of its contractility along with decrease of pulmonary hypertension (P < 0.05).

Conclusion: Epy use of spironolactone in the basic treatment of patients with arterial hypertension and chronic obstructive pulmo-
nary disease results in positive changes of structural and functional characteristics of the left ventricle of myocardium, prevents further
adverse remodeling of the cardiovascular system and the progression of cardiac dysfunction.
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tension.

J Clin Med Kaz 2015; 3(37):43-46
Corresponding author: Valentyna Yu. Dielievska, Department of Internal medicine Ne 2, Clinical immunology and allergology, Kharkiv National Medical
University, Ukraine. Tel.: + 380688888201. E-mail: valentinka 1987@ukr.net

APTEPUAJIABI THTEPTEH3USIMEH )KOHE OKITEHIH CO3bIJIMAJIbI OBCTPYKTUBTI AYPYBIMEH AYBIPATBIH
HAYKACTAPIA CIIUPOJJAKTOHHBIH )KYPEKTIH COJI ’KAK KAPBIHIHNACBIHBIH YJIFAIOBIHA 9CEPI
Kpagsuyn ILI., lereBckas B.IO.

XapbKOB YJITTBIK MEUIIMHAIIBIK YHUBEPCUTETI, XapbKOB K., YKpanHa

3epTTeyaiH MakcaTbl: ApTepuanpbl rMnepTeH3NsIMEH XaHe OKMeHiH co3blniMarnbl O6CTPYKTUBTI aypybIMEH ayblpaTbiH HayKacTapablH, XXypek
Oy nLIbIKETIHIH 3X0KapanorpadusabIK KOPCETKILUTEPIHE CNMPONAKTOHHbIH 8CepiH 3epTTey.

BpicTepi: Bapnbifbl 80 Haykac Tekcepinai, oHbIH 41 — apTepuanbl TMNepTEH3nsl MEH BKMeHiH Co3blnMarnbl 06CTPYKTUBTI aypybIHbIH, HETi3r eMiH
angbl (bakbinay), xaHe 39 Haykac —kocbimLua 50 Mr menwepiHae 3 ar cnMponakToH kabbingaabl. bapnblk HaykacTapFa eMHiH angbliHaa )XeHe eMHeH
KEWiH CNMPOMETPUSE MEH aXoKapamorpadust XXyprisingi.

HaTwxeci: ApTepvanapbl runepTeH3nsIMEH XOHe OKMEeHiH CO3blManbl 06CTPYKTUBTI aypybIMEH ayblpaTbiH HaykacTapAblH €M XocnapblHa
CNVPONAaKTOHABI KOCY XXYPEKTIH COM »ak KapblHLIAChIHbIH, KabblpFachl KanblHAbIFbIHBIH TOMEHAYIHe, COM XaK KapblHLIaHbIH, canmarbl MEH KeneMiHiH,
KiwipetoiHe (P <0,05), OHbIH XWbIpbIny KbIBMETIHIH KakcapyblHa XaHe eKnenik rmnepTeH3nsHbliH TemeHaeyiHe (P <0,05) anbin kengi.

KopbITbiHAbI: ApTepuangbl MMNepTeH3NsMEH >KoHe OKMeHiH Cco3blnMarbl OOCTPYKTUBTI aypybiIMEH ayblpaTbiH HaykacTapAblH eMmiHae
CNVPONaKTOHABI KONAaHy XXYPEKTIH COM XakK kapblHLIAChIHbIH, KYPbINbIMABIK XaHE KbI3BMETTIK MiHe3AeMeCiHiH XakcapyblHa oKenin, XypeK-kaHTaMblp
XYWECIHIH api Kapan naTonorusanbik peMoaenbAeHyiHe, XXYpekK XeTicneyLuiniriHiH yaeyiHe xon 6epmengi.

MaHbI3AbI ce3aep: CUPOMAKTOH — COM XakK KapblHLWAaHbIH, OYMLIBIKETIHIH Kenemi — eKneHiH co3binmansl 06CTPYKTUBTI aypybl - apTepuanibl
rMnNepTeHauns.

BJIUSAHUE CIIMPOHOJIAKTOHA HA THIIEPTPO®UIO MUOKAPIA JIEBOTI'O )KEJIYJOYKA Y BOJIBHbIX
APTEPHUAJIbHOM T'MIEPTEH3UEN U XPOHUYECKUM OBCTPYKTUBHBIM 3ABOJIEBAHUEM JIETKHAX
Kpaguyn ILI., lenesckas B.IO.

XapbKOBCKUI HAIIMOHAJIBHBIA MEIMIIMHCKUI YHUBEPCUTET, I. XapbKoB, YKpauHa

Llenk: n3y4ntb BNMsiHWE CNMPOHOMAKTOHa Ha axokapavorpaduyeckve nokasarenu Muokapaa neBoro xenyaoyka y 60nbHbIX apTepuanbHoi
rMnepTeH3veln B CONETaHNM C XPOHUYECKMM OBCTPYKTUBHBIM 3ab0neBaHnem nerkux.

MeToabi: o6cnegoBaHo 80 nauMeHToB, U3 HUX 41 — nony4vanu 6a3ncHyI0 Tepanuio apTepranbHOM rTMNEePTEH3UN Y XPOHUYECKOr0 OOCTPYKTUBHOIO
3aboneBaHns nerknx (KOHTponb), U 39 — ONONHUTENBHO MPUHMMANU CMMPOHONAKTOH B fo3e 50 Mr B TeyeHue 3 mecsueB. Bcem naumeHTam npoBeaeHa
CNVYPOMETPUS U aXoKapanorpadus 4o 1 Nocne neveHus.

Pe3ynbrathl. [lobaBneHve CnMpoHOnakToHa B OCHOBHOM NaH nevyeHns 60nbHbIX apTepuanbHOM TMnepTeH3NeNn 1 XPOHUYECKUM O6CTPYKTUBHBLIM
3aboneBaHNeM ferkmx NPUBENO K CHUXXEHWUIO TOSMLWUHBI CTEHKM MUOKap4a NeBOoro Xenyaoyka, Macchl IEeBOro xenyaoyka v ero pasmepos (P <0,05),
NOBbILLEHWNIO €70 COKPaTUTENbHOW CNOCOOHOCTY, @ TakKe CHKEHUIO BbIPaXXEHHOCTU nerovHou runepteHsun (P <0,05).

BbiBogbl. [1pyiMeHeHne CnMpoHOnNakToHa Y 6OMbHbIX apTepuanbHON rMNepTeH3nen U XPOHMYECKMM OBCTPYKTMBHBLIM 3aboneBaHneM nerkux
CNoco6CTBYET MOMOXUTENBbHBIM U3MEHEHUAM B CTPYKTYPHBIX U (DYHKLMOHAMNBHBIX XapakTepUcTKax Mnokapaa NeBoro xenynoyka, npeaorspaiiaet
JanbHenLlee NaTonornyeckoe pemMmoaenupoBaHme cepaeyHo-CoCyANCTON CUCTEMBI 1 MPOrPECCMPOBaHNE CEPAEYHON HEAOCTaTO4YHOCTU.

KnioyeBble cnoBa: CMYPOHONAKTOH - pasmMepbl MUOKapAa NEBOro XEenyaodka - XpoHudeckoe OBCTpyKTMBHOe 3aboneBaHue nerkux -
apTepuanbHasi TMNepTeH3uns.
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Introduction

It has been known, that the presence of left ventricular
hypertrophy (LVH) is an adverse factor of higher risk of
cardiovascular events, including mortality and morbidity from
heart failure, atrial fibrillation and sudden death [1]. Indeed,
LVH is one of the most distinct manifestation of hypertensive
target organ damage. Arterial hypertension (AH) and chronic
obstructive pulmonary disease (COPD) frequently coexist
in the same patient and progressively lead to chronic heart
failure, posing important diagnostic and therapeutic challenges.
Prognosis of patients with concurrent heart failure and COPD
has not been comprehensively addressed. Nevertheless patients
presenting with both conditions seem to have an ominous course.
In an increasing number of studies, COPD has been found to
adversely impact on prognosis of heart failure patients, being
an independent predictor of mortality and hospitalization [2, 3].

Nowadays aldosterone blockers are prescribed to the
individuals, who develop heart failure, and variety of studies
have shown their ability to reduce the risk of both hospitalization
and death from cardiovascular diseases [4, 5]. Therefore we
aimed to study the effectiveness of spironolactone treatment in
reduction of LVH in the patients with AH in combination with
COPD and its influence on the main echocardiographic cardiac
dimensions.

Materials and methods

80 patients with II stage of AH and COPD of 2 - 3 degree
of bronchial obstruction according to the spirometric criteria
(GOLD 2 - 3) were recruited in the study. This study was
approved by the Commission on Bioethics.

The exclusion criteria were oncological diseases,
tuberculosis, respiratory tract infections, strokes and myocardial
infarctions in anamnesis.

The diagnosis of COPD was established on the basis of
typical symptoms, modified Medical Research Council (mMRC)
dyspnea scale, COPD Assessment Tool (CAT) and spirometry
according to GOLD 2014 guidelines (GOLD 2014) [6].
Diagnosis of AH was established according to ESH/ESC criteria
that consider as hypertension the values of blood pressure over

140/90 mmHg [7].

The first group consisted of 41 patients with AH and
GOLD 2-3 (24 male and 17 female, mean age 64.31 = 1.74)
treated with standard therapy of COPD and AH with using
B2-agonists, corticosteroids, anticholinergics, ACE inhibitors
and diuretics. The second group consisted of 39 patients
(23 male and 16 female, mean age 61.42 + 2.5) with AH and
GOLD 2 - 3, who in addition to standard therapy were treated
with spironolactone in a dose of 50 mg per day for 3 months.
All the patients underwent general clinical and biochemical
investigations, spirometry and echocardiography. Ultrasound
investigation of the heart included measurement of left atrium
diameter (LA), left ventricle end systolic diameter (LVESD),
left ventricle end diastolic diameter (LVEDD), left ventricle end
systolic volume (LVESV), left ventricle end diastolic volume
(LVEDV), right atrial and ventricular diameters (RA and RV),
left ventricular posterior wall thickness (PWT), interventricular
septum thickness (IVS), pulmonary artery pressure (PAP), left
ventricle ejection fraction (LVEF). Left ventricular mass (LVM),
left ventricular mass index (LVMI) and relative wall thickness
(RWT) were calculated using formulas [8]:

LVM (g) = 1.04 * [(LVEDD + IVS + PWT)3] - [LVEDD]3
—13.6

LVMI (g/m2) = LVM / Body surface area

RWT (mm) = PWT +IVS / LVEDD

LVH was defined as a LVMI of 125 g/m2 or more in men
and women in accordance with Devereux et al., 1977.

Results

The patients, who received basic therapy of heart failure (the
first group), were further divided into two subgroups depending
on the degree of the bronchial obstruction: 1A subgroup
comprised 20 patients with AH and GOLD 2; 1B subgroup — 21
patients with AH and GOLD 3. The analysis of parameters of
cardiohemodynamics in patients with AH and GOLD 2 after the
basic treatment for 3 months showed the decrease of LVEDD
from 47.8 + 0.34 mm to 46.5 + 0.41 mm (P < 0.05), LVM from
299.6 +7.12 gt0 277.06 + 6.27 g and LVMI from 168.23 + 6.24
g/m2 to 155.97 +5.74 g/m2 (P < 0.05) (Table 1).

Table 1 The changes of the structural and geometric parameters of the heart in patients with AH

combined with GOLD 2, (M £+ m)

Parameter Basic therapy (n=20) Basic therapy + spironolactone (n=19)
before treatment after treatment before treatment after treatment
LA, mm 40.0+0.27 39.1+0.34 40.0+0.32 37.7+0.20*
LVEDD, mm 47.8+0.34 46.5+0.41%* 46.6+0.41 43.7+0.38*
LVESD, mm 33.2+0.30 32.4+0.32 32.3+0.28 30.4+0.26*
IVS, mm 12.7+0.28 12.4+0.27 12.5+0.25 11.5+0.21*
LV PWT, mm 13.7+0.27 13.4+0.25 13.4+0.22 12.6+0.17*
LVEDV, ml 123+2.1 117.90+3.27 123.4+2.7 107.0+1.81*
LVESV, ml 49.0+1.12 47.15+1.24 49.1+1.43 43+1.17*
LVEF,% 57.40+0.34 56.9+0.52 57.74+0.46 58.21+0.53*
LVM, g 299.69+7.12 277.06+6.27* 279.90+6.21 232.62+5.26*
LVMI, g/m2 168.23+6.24 155.97+5.74* 154.14+5.43 127.48+4.12*
RWT 0.56+0.1 0.56+0.1 0.56+0.1 0.54+0.1*
PAP, mm. Hg. 17.75+0.61 17.35+0.57 18.42+0.65 16.74+0.51*
RA, mm 37.9+0.21 37.1+0.24* 37.9+0.27 36.8+0.24*
RV, mm 25.7+0.20 25.2+0.18* 26.4+0.23 24.7+0.16*
Note: * - P < 0.05
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RA in patients with AH and GOLD 2 decreased from 37.9
+0.21 mm to 37.1 mm + 0.24 and the size of the RV — from 25.7
+ 0.2 mm to 25.2 mm + 0.18 (P < 0.05).

In the patients with AH and GOLD 3 after the basic
treatment the echocardiographic parameters of the left ventricle

Table 2

hypertension combined with GOLD 3, (M + m)

(LV) of myocardium were not changed (Table 2). There was
only a tendency of LVM decrease — from 331.68 + 8.44 g to
315.97 £ 8.16 g (P > 0.05). Whereas diameter of RA decreased
on 6.8% and diameter of RV — on 6.3% as compared to the data
before the treatment (P < 0.05).

Changes of the structural and geometrical parameters of the heart in patients with arterial

Parameter Basic therapy (n=21) Basic therapy + spironolactone(n=20)
before treatment after treatment before treatment after treatment
LA, mm 41.5+0.16 41.1+0.13 43.4+0.23 41.5+0.21*
LVEDD, mm 50.4+0.25 49.8+0.22 50.4+0.27 47.4+0.23*
LVESD, mm 34.7+0.21 34.4+0.17 35.1+0.25 33.2+0.18*
IVS, mm 12.6+0.23 12.4+0.21 12.8+0.27 12.0+0.25*
LV PWT, mm 13.6+0.24 13.4+0.20 13.8+0.31 13.0+0.27*
LVEDV, ml 148.62+2.43 144.86+2.15 150.45+3.21 130.1+2.64*
LVESV, ml 58.56+1.48 58.1+1.34 59.6+1.03 54.2+0.83*
LVEF, % 54.29+0.27 54.60+0.31 55.85+0.64 56.40+0.57*
LVM, g 331.68+8.44 315.97+8.16 334.07+8.76 281.39+7.23*
LVMI, g/m2 192.05+7.20 182.51+8.35 188.71+7.35 158.69+6.51*
RWT 0.54+0.1 0.53+0.1 0.55+0.1 0.54+0.1
PAP, mm. Hg. 21.38+0.67 21.19+0.54 24.7+0.61 22.8+0.53*
RA, mm 40.8+0.30 38.0+0.27* 40.8+0.41 39.4+0.37*
RV, mm 28.3+0.24 26.5+0.22* 28.8+0.30 27.4+0.24*
Note: * - P < 0.05

The next phase of the research was to study the
echocardiographic parameters of the heart in the patients with
AH and COPD after the treatment with spironolactone.

This group of the patients was also subdivided into two
groups depending on the degree of the bronchial obstruction:
2A subgroup comprised 20 patients with AH and GOLD 2; 2B
subgroup — 19 patients with AH and GOLD 3.

Thus, in patients with AH and GOLD 2 additional
treatment with spironolactone reduced left heart dimensions.
Thus, LA decreased on 5.75%, LVESD and LVEDD - on 5.8%
and 6.2% respectively, LVESV and LVEDV —on 12.2% and 13%
respectively, LVM — on 16.8%, LVMI — on 17.2%, PWT and
IVS —on 5.9% and 8.0% respectively, RWT — on 3% (P < 0.05)
(Table.1). The distinct dynamics of the right heart parameters
was also observed. Thus, RA decreased on 3%, RV — on 6.4%
and PAP —on 9.15% (P < 0.05).

Comparing with the group of the basic therapy patients with
AH and GOLD 2 in spironolactone group showed LA decrease
on 3.5% (P <0.05), which is very important since dilatation of LA
has been recognized as an unfavorable factor for cardiovascular
prognosis [9] and reduction of LA in obstructive lung diseases
presents difficult problem. We also observed decrease of LVESD
and LVEDD —on 6.1% and 6%, LVESV and LVEDV - on 8.8%
and 9.3%, PWT and IVS — on 6.0% and 7.2%, RWT — on 3.5%,
LVM —on 16%, LVMI — on 18.2% (P < 0.05). Regarding initial
normal values of LVEF it was nevertheless increased on 3.5%
(P < 0.05), that along with statistically significant decrease of
LVEDYV indicates an improvement of LV function. Additional
treatment with spironolactone also led to PAP decrease on 3.5%
(P <0.05).

In the same manner we assessed echocardiographic
changes of the myocardium in patients with AH and GOLD
3, who received spironolactone treatment. In comparison with
data before treatment patients of spironolactone group presented

decrease of LA on 4.3%, LVESD and LVEDD - on 5.4% and
5.9%, LVESV and LVEDV - on 9% and 13.5%, LVM — on
15.7% , LVMI — on 15.9%, PWT and IVS — on 5.7% and 6.2%,
RWT — on 1.8% (P < 0.05) (Table 2). We also observed the
decrease of RA on 3.4%, RV — on 4.8% and PAP — on 7.6% (P
<0.05).

Compared with those who received only basic therapy
patients with AH and GOLD 3 after spironolactone treatment,
showed a statistically significant decrease of LVESD and
LVEDD on 3.4% and 4.8% respectively, LVESV and LVEDV
—on 6.7% and 10.1% (P < 0.05). It is important, that patients
with AH and GOLD 3, as well as patients with GOLD 2 after
spironolactone treatment demonstrated decrease of one of the
most unfavorable factors of cardiovascular risk — LVH. Thus,
LVM decreased on 11% and LVMI — on 13.05% (P < 0.05),
while LVEF increased on 3.2% (P < 0.05).

Discussion

Obtained results show, that the basic therapy of chronic
heart failure in the patients with AH and COPD reduces the
enlargement of the right part of the heart and in patients with
moderate degree of bronchial obstruction leads to the slight
decrease of LVH.

Whereas additional prescription of spironolactone to
the basic treatment of patients with AH and GOLD 2 - 3 led
to the reduction of walls thickness, weight and size of the LV
myocardium (P < 0.05) along with increase of its contractility (P
<0.05), that might be pathogenetically explained by the reduction
of myocardial fibrosis. The results suggest that aldosterone
antagonist spironolactone promotes reverse LV remodeling, that
is very important, since there is strong evidence that progressive
LV remodeling is directly related to the further deterioration
of its work and progression of heart failure regardless of the
neurohormonal status of the patient [10].
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It is well known, that compensatory LVH is an established
risk factor for atrial fibrillation, diastolic and systolic heart
failure and sudden death. So decrease of LVH in AH and COPD
using aldosterone antagonist might have significant positive
effect on cardivascular prognosis and agrees with the data of
other researches of its cardioprotective role [4].

Moreover, use of spironolactone within 3 months along
with basic therapy in patients with AH and GOLD 2 resulted
in reduced right heart dimensions and pulmonary hypertension.
The ability of spironolactone to reduce pulmonary hypertension
was also mentioned by Maron B. A. and colleagues (2012) in

Conclusion

Our findings indicate, that addition of spironolactone
to the basic treatment of heart failure in the patients with
AH and COPD leads to positive structural, functional and
hemodynamic changes, prevents further adverse remodeling
of the cardiovascular system and the progression of cardiac
dysfunction. Spironolactone provides decrease of pulmonary
hypertension, LV hypertrophy and reappearance of normal LV
geometry.

experiments on rats [11].
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