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Abstract

Background: The remodeling of heart in the light of modern concepts often in essential degree can complicate the course of arterial
hypertension, acting not only as a factor that contributes to complications, but also further progression of the disease.

Material and methods: 124 patients (86 men and 38 women) with arterial hypertension of degree I-lll with mean age of 55.7+1.0 years
were studied. The patients underwent cardiac echocardiography with cardiac remodeling and its type being assessed. After baseline
examination, patients received hypotensive therapy with azilsartan medoxomil, losartan, prestans and triplixam for 12 months. Patients
with I-Il degrees of arterial hypertension were prescribed azilsartan medoxomil or losartan, with II-lll degrees — perindopril+amlodipine
(prestans) or perindopril+indapamide+amlodipine (triplixam). The studies were repeated after 6 and 12 months.

Results of the study: In terms of the effect on cardiac remodeling, azilsartan medoxomil prevailed over losartan among patients with
arterial hypertension degrees I-ll. Among patients with II-1ll degrees of arterial hypertension, triplixam prevailed over prestans. Positive
changes were mediated by decreased left ventricular relative wall thickness, myocardial mass, and left ventricular myocardial mass index.
Conclusions: In the aspect of the influence on the cardiac remodeling in patients with I-ll degrees of arterial hypertension, azilsartan
medoxomil was superior to losartan, and in patients with II-lll degrees of arterial hypertension — perindopril+indapamide+amlodipine

versus perindopril+amlodipine.

Keywords: arterial hypertension, cardiac remodeling, one-, two- and three-component hypotensive drugs.

Introduction

Cardiac remodeling in the light of modern concepts can
often to some extent complicate the course of arterial
hypertension (AH), acting not only as a factor contributing
to the development of complications, but also further
progression of the disease [1]. The main manifestations
of cardiac remodeling are increased MM of LV, LV wall
hypertrophy (LVH), changes in geometric shape of LV [2].

The dynamics of theindices reflecting cardiac remodeling
in the course of long-term hypotensive therapy has been
insufficiently studied.

Inthe present study we investigated a number of indexes
reflecting the structural and functional heart state in 124
patients with AH of I-lll degree as well as the dynamics
of these indexes during 6 and 12 months of therapy with
different hypotensive agents.

Material And Methods

The mean age of the patients was 55.7+1.0 years (27 to 81
years). Of the 124 patients studied, 86 were men (mean

age 54.7+1.2 years) and 38 women (mean age 57.8+1.7
years). Diagnosis of AH and its degree was performed in
accordance with modern recommendations and criteria
[3]. The inclusion criteria for the study were patients with
AH of I-1ll degree. The median duration of AH in the whole
group was (median, lower and upper quartiles, confidence
interval (Cl)) 7.5 (5.0;11.0) ClI 3.6-4.7 (with variation from 1
to 21 years); in men, 7.0 (6.0;11.0) Cl 3.4-4.6; in women, 8.0
(4.0;12.0) Cl 3.7-5.9 years.

Inclusion criteria
Patients with AH of I-lll degree in different age and sex

Exclusion criteria
Diabetes mellitus type 2, metabolic syndrome, symptomatic
AH, acute myocardial infarction, heart rhythm and
conduction disorders, blood diseases, cancer, a history of
cerebrovascular disease, heart defects, respiratory, renal
and hepatic insufficiency.

The study approval was obtained from the Ethics
Committee of Clinical Research of Scientific Research
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Table 1: Patient futures in the compared groups

The drug Azilsartan Per+Inda+Amlo Amlo+Per Losartan
Daily dose, mg 80 10+25+10 10+5 5

Men 26 (21,0%) 17 (13,7%) 18 (14,5%) 25 (20,2%)
Women 6 (4,8%) 9 (7,26%) 10 (8,06%) 13 (10,5%)
Mean age 59,2+1,5 599+24 544+23 51,0+1,6
SBP, mm Hg 168,6 + 2,0 173,117 1744 +1,8 168,5+2,0
DBP, mm Hg 103,3+1,9 1106+ 1,8 111,9+£2,1 1057+1,7
AH | degree 14 (11,3%) 0(0,0%) 0 (0,0%) 6 (4,8%)
AH Il degree 18 (14,5%) 17 (11,29%) 23 (18,55%) 34 (27,42%)
AH lll degree 0(0,0%) 9 (7,26%) 4(3,2%) 0(0,0%)
Duration of AH, years 7,7+0,6 9,107 8,9+0,6 70£0,5
Total 32 (25,8%) 26 (21,0%) 28 (22,6%) 40 (32,3%)

Note: SBP - systolic blood pressure; DBP — diastolic blood pressure.

institute of cardiology (date: 22.02.2023 and Decision no:
14/2). The study was performed in accordance with the
Declaration of Helsinki.

All examined patients were evaluated for the absence or
presence of signs of cardiac remodeling with determination
of remodeling type (according to the proposed classification
[4]).

After initial examination at baseline, all patients started
hypotensive therapy with one of the following drugs (see
table 1), which was continued for 12 months (the drugs were
taken once a day (in the morning). The study was repeated
after 6 and 12 months of receiving therapy.

The distribution of patients with AH who received
hypotensive therapy with different drugs is shown in Table 1.

All examined patients underwent cardiac
echocardiographic study (EchoCG). Transthoracic EchoCG
was performed on Vivid S5 3ScRS (USA) using standard
accesses and methods with assessment of LV end-diastolic
(EDS) and systolic (ESS) sizes, end-diastolic (EDV) and end-
systolic (ESV) volumes, interventricular septal thickness
(IVST), LV posterior wall thickness (LV PWT), calculation
of LV relative wall thickness (RWT), parameters of cardiac
contractile function (stroke volume (SV), ejection fraction
(EF), % anteroposterior shortening (AS)), LV myocardial
mass (MM), MM index (MMI) according to R. Devereux and
N. Reicheck (1977) [5], determining the presence and type
of cardiac remodeling.

Statistical processing of the obtained data was
performed using Statistica 12.6 program. For quantitative
characteristics with normal distribution, we determined
mean (M)zerror of mean (m), for characteristics with non-
normal distribution — median (Md), 25th (lower quartile
(Lg)) and 75th quartile (upper quartile (Ug)), minimal (min)
and maximal (max) values. Student’s t-test was used to
compare quantitative indicators with normal distribution;
Mann-Whitney U-test for independent populations and

Wilcoxon's test for related populations were used for non-
normal distribution, respectively. The relationship between
qualitative variables was examined on the basis of four-field
frequency tables according to Chi-square by Pearson with
Yates’ correction and Fisher’s exact two-sided criterion.

Multivariate analyses were performed using One-Way
ANOVA/MANOVA with repeated data enumeration and
inclusion of all selected variables (age, systolic blood
pressure (SBP), diastolic blood pressure (DBP) values,
duration of AH, body mass index (BMI) values, myocardial
mass (MM), and LV myocardial mass index (MMI) values)
as covariates to study the influence of these variables in
subgroups of patients with absence of LVH and different
variants of LV remodelling separately. General linear models
were used in this analysis. Statistica, version 6.12, was the
software used for statistical analysis. Statistical significance
was defined as p<0.05.

Results
According to multivariate analysis (Figures 1-3), there was a
significant influence of only AH duration on the type of LV
remodelling, while other studied parameters (SBP, DBP, BMI)
had no significant influence. Significantly higher indices of
LV MM and MMI were in the groups with LV EH and CH in
comparison with patients without LVH and with LV CR.

Figures 1-3. The differences in duration of AH, LV MM
and LV MMl in subgroups of patients with absence (0) and
different types of LV remodelling (1 - eccentric hypertrophy,
2 - concentric hypertrophy and 3 - concentric remodelling).

As shown in Figures 1-3, the duration of AH was the
lowest in patients without signs of LV remodelling, and
the differences with patients with LV CH and LV CR were
statistically significant.

LV MM and MMI were significantly lower in patients
without signs of LV remodelling and with LV CR, and they
did not differ significantly among themselves.
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Figure 1: Type of LVH initially
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Figure 2: Type of LVH initially
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Figure 3: Type of LVH initially

After 6 and 12 months of therapy, both SBP and DBP
significantly decreased from baseline values in all compared
patient subgroups. To a comparatively greater extent in
the subgroups taking azilsartan medoxomil (AZS) (SBP by

28.2/32.4%, p<0.01, p<0.01; DBP by 21.3/30.5%, p<0.01,
p<0.001) and perindopril+indapamide+amlodipine
(Per+Inda+Amlo) (SBP by 30.7/34.4%, p<0.001, p<0.001; DBP
by 21.8/30.9%, p<0.01, p<0.001) compared with subgroups
taking prestans perindopril+amlodipine (Amlo+Per) (SBP
by 25.1/27.4%, p<0.01; p<0.001; DBP by 12.0/16.6%, p<0.05,
p<0.01) and losartan (LOS) (SBP by 25.1/27.4%, p<0.01, p<0.01;
DBP by 12.0/21.3%, p<0.05, p<0.01), respectively.

MM of LV in some patients receiving AZS and
Per+Inda+Amlo decreased relatively more: by 15.4%
(p<0.001) and 16.8% (p<0.001) after 6 months, and by 25.3%
(p<0.001) and 15.4% (p<0.001) after 12 months of therapy.
In the subgroups of patients receiving Amlo+Per and LOS,
there was also a decrease in MM, but to a comparatively
lesser extent: by 5.2% and 3.6% after 6 months, and by
7.3% (p<0.05) and 5.7% after 12 months of therapy. MMI of
LV in some patients receiving AZS and Per+Inda+Amlo also
decreased relatively more: by 11.9% (p<0.05) and 15.4%
(p<0.01) after 6 months, and by 24.3% (p<0.001) and 27.5%
(p<0.001) after 12 months of therapy. In the subgroups
of patients receiving Amlo+Per and LOS, there was also a
decrease in MM, but to a comparatively lesser extent: by
3.8% and 5.6% after 6 months, and by 5.6% and 6.7% after
12 months of therapy.

Figures 4-5 show the types of LV remodeling before and
during hypotensive therapy with different drugs. After AZS
therapy, the number of patients without LVH increased by 1
patient after 6 months dueto 1 case of concentricremodeling
(CR) of LV. At the same time, the number of patients with
prognostically dangerous concentric hypertrophy (CH) of
LV decreased by 3 due to conversion to CR, whose number
increased by 2 (after 6 months) and 6 patients (after 12
months of therapy). In 1 patient with eccentric hypertrophy
(EH) of LV there were no dynamics. The described changes
were caused by a parallel simultaneous decrease both in
LV wall thickness, and correspondingly, in RWT, as well as
in MM and MMI of the LV in several patients.

After AZS therapy, already after 6 months the number of
patients without LVH increased by 1 patient at the expense
of 1 case with CR. At the same time, the number of patients
with prognostically dangerous CH decreased by 3 due to
conversion to CR, whose number increased by 2 (after 6
months) and 6 patients (after 12 months of therapy). In 1
patient with EH, no dynamics were observed. The described
changes were mediated by the decrease of both LV wall
thickness, RWT, as well as MM and MMI of LV in several
patients.

After 6 months of Per+Inda+Amlo therapy, the number
of patients without LVH increased by 2 patients after 6
months and by 4 patients after 12 months of therapy due
to the conversion of 2 patients with LV CR and 5 with LV CH
to the normal LV shape. At the same time, the number of
patients with CH decreased by 2 (after 6 months) and by 5
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Figure 4: The dynamics of AH patient number with absence and
different types of LV remodeling during antihypertensive therapy
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Figure 5: The dynamics of AH patient number with absence and
different types of LV remodeling during antihypertensive therapy

(after 12 months). The number of patients with CR increased
by 2 after 12 months of therapy due to the conversion of CH
and its transition to LV CR. In 1 patient with initially existing

EH there was a transition to normal geometric shape of LV,
that was apparently caused by the reduction of volumetric
overload. The number of patients with LV CR increased by
2 patients after 12 months of therapy due to transition from
LV CH due to decrease both in LV wall thickness and MMI.

At the same time, the number of patients with normal LV
shape did not change after Amlo+Per therapy. The number
of patients with CH decreased by 1 person due to conversion
to LV CR, the number of patients with the latter variant
increased by 1 after 6 months of therapy and by 2 after 12
months of therapy due to conversion of 1 patient with CH
and 1 patient with EH to LV CR variant.

After LOS therapy, however, the number of patients
without LVH decreased by 1 patient after 12 months of
therapy due to transition of LV form into CR, the number of
patients with which increased by 1 patient after 12 months of
receiving therapy. The number of patients with CH remained
unchanged. The number of patients with EH decreased by
1 patient after 6 months, but increased again by 1 patient
after 12 months of therapy.

Discussion

In patients with AH occurred both normal heart geometry
and different variants of its remodeling — LV concentric
remodeling, LV concentric hypertrophy and LV eccentric
hypertrophy [6-8]. Cardiac remodeling observed in AH has a
significant prognostic value and represents one of the most
significant risk factors of life-threatening cardiovascular
complications (primarily, increased risk of sudden death due
to asystole or life-threatening paroxysmal arrhythmias) [9].

LV concentric hypertrophy in the majority of cases
develops as a result of pressure overload due to overcoming
the increased blood flow resistance [10]. LV dilatation,
apparently, represents the late stage of transition from
LV concentric hypertrophy to myocardial insufficiency.
Although all types of LV remodeling in AH patients lead
to the increase in the incidence of CVCs, but LV concentric
hypertrophy is associated with the highest risk [11]. In
general, it is known that decreased LV EF and disorders
of local LV contractility in AH patients are associated with
a 2.4-3.5-fold increase in the incidence of cardiovascular
complications and lethal outcomes [12], [13]. There was
noted a great importance of participation of various
genetic determinants in the process of cardiac remodeling,
determining significant differences of the whole process of
cardiac remodeling in separate populations [14].

In this regard, one of the most important tasks of AH
treatment is the prevention of LV remodeling. The issue
of prognostic significance of each of different variants of
myocardial remodeling in clinical course of AH is still not
fully studied. A number of studies have shown that both in
eccentric hypertrophy (more frequent), and in concentric
hypertrophy, LV diastolic dysfunction type Il develops, which
also causes a high risk of cardiovascular events [15-18].
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From another hand, it has been shown in a number
of studies that positive treatment results of patients
were largely associated with positive dynamics of cardiac
remodeling parameters and restoration of myocardial
segment contractility [19], [20].

To date, the effect of hypotensive drugs of new classes
on the initially altered structural and functional state of the
heart has been insufficiently studied, which makes further
research in this direction urgent due to the emergence of
both new groups of drugs and new hypotensive agents.
There were indications that optimal pharmacotherapy of
AH should be aimed not only at normalization of elevated
BP level, but also at correction of structural disorders in
the heart. This goal can be achieved partly by leveling
(reducing) the mechanical load on the heart muscle (due to
the normalization of elevated BP), as well as by influencing
the chemical mediators of remodeling processes, primarily
on angiotensin Il [21]. In experimental [22] and clinical
conditions [23]; [24] it was demonstrated that the effect of
new generation drugs from the sartan group prevails over
the old ones both in the aspect of achieving the target BP
level [25], and improvement of LV diastolic function [26].
Though greater ability of LOS in comparison with aliskiren
to reverse the developed LV cardiac remodeling has been
described [27], however the comparative analysis in this
aspect with other sartans was not carried out. According to
our data, AZS was superior to the effect of LOS in this respect.
Combined hypotensive agents with different mechanisms
of action are increasingly used in AH therapy at the present
stage [28], which include per+amlo and per+ind+amlo used
in the presented study. The effectiveness of combined
therapy in reversing cardiac remodeling has been
demonstrated [29], but there has been no comparison of
their effectiveness in this aspect. According to our data,
per+ind+amlo was superior to per+amlo in its ability to
improve the geometric shape of the heart, which may be
due to the presence of an additional diuretic in the drug.

From these positions, the comparative assessment of
the action of various hypotensive agents in terms of their
ability to reverse manifestations of cardiac remodeling is
of undoubted scientific and practical interest, dictating
the need to continue research in this direction with the
assessment of potential advantages of using various
hypotensive drugs, taking into account the prognostic
significance of the effect of reversal of cardiac remodeling
manifestations in patients with AH.

From these positions, the comparative assessment of
the action of various hypotensive agents in terms of their
ability to reverse manifestations of cardiac remodeling is
of undoubted scientific and practical interest, dictating
the need to continue research in this direction with the
assessment of potential advantages of using various
hypotensive drugs, taking into account the prognostic

significance of the effect of reversal of cardiac remodeling
manifestations in patients with AH.

Conclusion

Concentric remodelling is a more favorable variant of LV
remodelling in comparison with other types - concentricand
eccentric LV hypertrophy, which is confirmed by significantly
lower values of LV MM and LV MM], slightly differing from
the values obtained in patients without echocardiographic
signs of LVH.

In the aspect of the influence on the left ventricular
remodelingin patients with|-lldegrees of AH, AZS was superior
to LOS, and in patients with II-lll degrees of AH better reverse
remodelling effect in perindopril+indapamide+amlodipine
versus perindopril+amlodipine was observed.

References

1. Nadruz W. Myocardial remodeling in hypertension (review) J.
Human Hypertens. 2015; 29: 1-6. doi: 10.1038/jhh.2014.36.

2. LaiY.-H., Lo Cl., WuY.J.etal.Cardiac remodeling, adaptations
and associated myocardial mechanics in hypertensive heart
diseases. Acta Cardiol. Sin. 2013; 29: 64-70. PMID: 27122686;
PMCID: PMC4804962.

3. Whelton PK., Carey R.M., Aronow W.S. et al. 2017ACC/AHA/
AAPA/ABC/ ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA
guideline for the prevention, detection, evaluation, and
management of high blood pressure in adults: a report
of the American College of Cardiology/American Heart
Association Task Force on Clinical Practice Guidelines. J.
Amer. Col. Cardiol. 2018; 71 (19): e127-e248. doi: 10.1161/
HYP.0000000000000066.

4. Pugliese N.R., Fabiani I., La Carrubba S. et al. Classification
and prognostic evaluation of left ventricular remodeling in
patients with asymptomatic heart failure. Am. J. Cardiol. 2017,
119 (1): 71-77. doi:10.1016/j.amjcard.2016.09.018

5. Devereux R.B., Reichek N. Echocardiographic determinants
of left ventricular mass in man: anatomic validation of
the method / Circulation. 1977; 75: 613-618. https://doi.
org/10.1161/01.CIR.55.4.613.

6. Coutinho T, Pellikka P.A., Bailey K.R. et al. Sex differences in
the associations of hemodynamic load with left ventricular
hypertrophy and concentric remodeling. Am. J. Hypertens.
2016; 29 (1): 73-80. doi: 10.1093/ajh/hpv071.

7. Solanki P., Zakir R.M., Patel R.J. et al. Hypertension in African
Americans with heart failure: progression from hypertrophy
to dilatation; perhaps not. High Blood Press. Cardiovasc. Prev.
2015; 22: 61-68. doi: 10.1007/s40292-014-0070-3.

8. Wang, S., Song K., Guo X. et al. The association of metabolic
syndrome with left ventricular mass and geometry in
community-based hypertensive patients among Han
Chinese. J Res. Med. Sci. 2015; 20 (10): 963-968. doi:
10.4103/1735-1995.172785.

9. Lavie C.J., Patel D.A., Milani R.V. [et al.] Impact of
echocardiographic left ventricular geometry on clinical
prognosis. Prog. Cardiovasc. Dis. 2014; 57 (1): 3-9. https://
doi.org/10.1016/j.pcad.2014.05.003.

10. Grossman W., Paulus, W.J. Myocardial stress and hypertrophy:
a complex interface between biophysics and cardiac



45

Journal of Heart Disease and Therapy

Vol. 01, No. 01

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

remodeling / J. Clin. Invest. 2013; 123 (9): 3701-3703.
doi:10.1172/JC169830.

Muiesan M.L., Salvetti M., C. Monteduro C. et al. Left
ventricular concentric geometry during treatment adversely
affects cardiovascular prognosis in hypertensive patients.
Hypertens. 2004; 43 (4): 731-738. doi: 10.1161/01. HYP.
0000121223.44837.

Cicala S., de Simone G., Roman M.J. et al. Prevalence and
prognostic significance of wall-motion abnormalities in
adults without clinically recognized cardiovascular disease:
the Strong Heart Study. Circulation. 2007; 116 (2): 143-150.
doi: 10.1161/circulationaha. 106.652149.

Renna N.F,, De las Heras N., Miatello R.M. Pathophysiology of
vascular remodeling in hypertension (review article). Intern. J.
Hypertens.2013:2013. - article ID 808353 (7 pages). — http:/
dx.doi.org/ 10.1155/ 2013/808353.

Oktay A.A., Lavie, C.J., Milani R.V. et al. Current perspectives
on left ventricular geometry in systemic hypertension.
Prog. Cardiovasc. Dis. 2016; 59 (3): 235-246. https://doi.
org/10.1016/j.pcad.2016.09.001.

Lieb W., Gona P,, Larson M.G. et al. The natural history of left
ventricular geometry in the community: clinical correlates
and prognostic significance of change in LV geometric
pattern. JACC Cardiovasc. Imag. 2014; 7 (9): 870 - 878. doi:
10.1016/j.jcmg.2014.05.008.

Selmeryd J., Sundstedt M., Nilsson G. et al. Impact of left
ventricular geometry on long-term survival in elderly men
and women. Clin. Physiol. Func. Imag. 2014; 34 (6): 442-448.
https://doi.org/10.1111/cpf.12114.

Xu L., Huang X., Ma J. et al. Value of three-dimensional strain
parameters for predicting left ventricular remodeling after
ST-elevation myocardial infarction. Intern. J. Cardiovasc.
Imag. 2017; 33 (5): 663-673. doi: 10.1007/s10554-016-1053-3.

Zile M.R., Gaasch W.H., Patel K. et al. Adverse left ventricular
remodeling in community-dwelling older adults predicts
incident heart failure and mortality. JACC Heart Fail. 2014; 2
(5): 512-522. doi: 10.1016/j.jchf.2014.03.016.

Huang BT, Peng Y., W. Liu W. et al. Subclassification of left
ventricular hypertrophy based on dilation stratifies coronary
artery disease patients with distinct risk. Eur. J. Clin. Invest.
2014; 44 (10): 893-901. https://doi.org/10.1111/eci.12320.

Sekaran N.K., Crowley A.L., F.R. de Souza F.R. et al. The role

21.

22.

23.

24,

25.

26.

27.

28.

29.

for cardiovascular remodeling in cardiovascular outcomes.
Curr. Atherosc. Rep. 2017; 19 (5): 23. https://doi.org/10.1007/
511883-017-0656-z.

Konukoglu D., Uzun H. Endothelial dysfunction and
hypertension. Adv. Exp. Med. Biol. 2017; 956: 511-540. doi:
https://doi.org/10.1007/5584_2016_90.

Takai S., Kirimura K., D. Jin D. et al. Significance of angiotensin
Il receptor blocker lipophilicities and their protective effect
against vascular remodeling. Hypertens. Res. 2005; 28 (7):
593-600. https://doi.org/10.1291/hypres.28.593.

Dimitrova M., Doneva M., Perova G. et al. An analysis of
budgetary impact following treatment of essential
hypertension with novel AT1 receptor antagonists.
S'rdechno-s’ dovi Zabolyavaniya / Medical Review-
Cardiovascular Diseases;.2013; 44 (2): 3-8.

Mucifio-Arroyo A.J.Z., Gay-Molina J.G., Chiu-Ugalde J. et al.
PCV66 pharmacoeconomic analysis of azilsartan medoxomil
in patients with arterial hypertension: comparison with
valsartan, telmisartan, losartan and irbesartan in the Mexican
context. Value in Health. 2012; 15 (7): A374.

Sica D., White W.B., Weber M.A. et al. Comparison of the
novel angiotensin Il receptor blocker azilsartan medoxomil
vs. valsartan by ambulatory blood pressure monitoring.
The Journal of Clinical Hypertension (Greenwich). 2011; 13:
467-472.

Sabbah Z.A., Mansoor H., Kaul U. et al. Angiotensin receptor
blockers - aadvantages of the new sartans. Journal of the
Association of Physicians of India. 2013; 61 (7): 464-470.

Martins-Oliveira A., Castro M.M., Oliveira D.M.M. et al.
Contrasting effects of aliskiren versus losartan on
hypertensive vascular remodeling. Intern. J. Cardiol. 2013;
167: 1199-1205. https://doi.org/10.1016/j.ijcard.2012.03.137.

Widimsky J. First fixed dose combination perindopril arginine-
indapamide-amlodipine: new approach in combination
therapy in hypertension. Vnitfni Iékafstvi. 2014; 60 (9): 801-
807. PMID: 25294773.

Yui Y., Kodama K., Hirayama A., et al. Japan Multicenter
Investigation for Cardiovascular Diseases B (JMIC-B) Study
Group. Reverse remodeling and improved function by
antihypertensive treatment in hypertensive patients with
coronary artery disease. J Hypertens. 2010; 28 (1): 178-85.
doi: 10.1097/HJH.0b013e3283324668.



