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ABSTRACT

Background: Hypertension and its effect on heart in the form of left ventricular hypertrophy are the important

predictors of heart failure. Hypertension treatment and left ventricular hypertrophy regression is crucial in the
prevention of cardiovascular disease. However, the impact of antihypertensive treatment on left ventricular
hypertrophy is less studied and which particular class of antihypertensive medicine is more effective is largely
unexplored in our population. We designed this study to explore this issue in subjects taking treatment by eval-
uation initial and after six months echocardiography findings.

Methods: One hundred fifty subjects aged 25-75 years, taking antihypertensive medicine were enrolled in the
study. Along with basic demographic and epidemiological data, initial and after 6 months echocardiographic
findings were analyzed for the presence of LV hypertrophy regression. Choice of medicine and necessary chang-
es for the achievement of blood pressure targets were done on treating physician’s discretion.

Results: Out of 150 subjects, data for 130 subjects were available for final analysis. Mean age was 54.4 years
with standard deviation of 12.3 years. Apart from age, smoking, overweight and obesity, dyslipidemia, and dia-
betes were the important risk factors with a prevalence of 28%, 26%, 22% and 20% respectively. Although the
decrease in rates of LV hypertrophy over the duration of 6 months were not significant in overall and in subjects
treated with various antihypertensive medicines, the reductions in LV mass index (108.76+11.3 to 98.46+11.23)
in overall and in different antihypertensives were significant (p<0.001). The decrease in LV mass index was sta-
tistically significant in subjects taking angiotensin converting enzyme inhibitors or angiotensin receptor block-
ers when compared to subjects taking calcium channel blockers (p<0.05). This decrease in LV mass index was
not significant when compared between CCBs and mixed drugs.

Conclusion: There was regression in LV hypertrophy among subjects taking antihypertensive treatment. It was
more obvious in subjects taking angiotensin converting enzyme inhibitors/angiotensin receptor blockers when
compared with subjects taking calcium channel blockers or both.
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INTRODUCTION an increased risk of cardiovascular morbidity and
Hypertension is an important cardiovascular risk mortality.> LV Hypertrophy, a pathologic thickening
factor.! It is multifactorial itself in etiology and of the left ventricular myocardium, is a well-
it has multidimensional effects on cardiovascular established consequence of chronic hypertension. It
morbidity and mortality. Left ventricular hypertrophy is an important predictor of cardiovascular morbidity
is one of the important mechanisms through which and mortality, often serving as an intermediary
hypertension leads to end stage cardiovascular step between hypertension and heart failure.
diseases.? Left ventricular (LV) hypertrophy, a marker Antihypertensive medications have long been the
of cardiac end-organ damage, is associated with cornerstone of hypertensive management, and they
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play a crucial role in mitigating the progression of
LVH.33 The benefits of antihypertensive treatment are
not limited only to the achievement of blood pressure
targets, but also to the regression in LV hypertrophy.
In recent years, there has been a growing body of
evidences indicating that antihypertensive drugs,
through various mechanisms, can contribute to
the regression of LV hypertrophy.®” Regression of
LV hypertrophy is supposed to be beneficial in the
prevention major cardiovascular diseases including
heart failure and coronary artery disease. This intricate
relationship between antihypertensive medications
and the reversal of LV hypertrophy provides an in-
depth knowledge in the management of hypertension.
Among  currently available  antihypertensive
medicines, Angiotensin Converting Enzyme (ACE)
inhibitors or Angiotensin Receptor Blockers (ARB)
and Calcium Channel blockers (CCB) are the most
commonly prescribed medicine. Apart from these,
there are Betablockers, Alpha blockers, Thiazide
diuretics, Aldesterone antagonist and others.>* But the
impact of these various antihypertensive medicines in
LVH regression differs widely and the cardiovascular
outcome might also differ in these cases.”®* We have
designed a descriptive study to evaluate the evidences
of LV hypertrophy regression among subjects taking
antihypertensives. In addition, we compared these
outcomes among various groups of antihypertensive
medicines namely, ACE inhibitors or ARB, CCB
and their combinations with an aim to record any
differences between them.

METHODS

A prospective observational study was conducted
at Bharatpur Hospital from January to December
2022. Ethical approval was taken from Bharatpur
Hospital. Participants were recruited from the
outpatient department and echocardiography room
and were eligible if they met the following inclusion
criteria: adults aged 25-75 years with a diagnosis
of hypertension; no prior history of cardiovascular
events, such as rheumatic heart disease, myocardial
infarction or stroke; willingness to provide informed
consent for participation; taking any antihypertensive
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medicines. After obtaining informed consent before
data collection. These subjects were followed
monthly for the blood pressure control and follow
up echocardiography was performed after 6 months.
Comparison was made between initial and after six
months echocardiographic findings, mainly focused
to LV hypertrophy regression or LV mass index
regression. In a subgroup analysis, comparison was
also made between the subjects grouped as below.
Group 1: Participants taking antihypertensive
medicine including any ACE inhibitors or ARBs but
not CCBs.

Group 2: Participants taking antihypertensive
medicine including any CCBs but not ACE inhibitors
or ARBs.

Group 3: Participants taking antihypertensive
medicines including both ACEIs/ARBs and CCBs.
Baseline data collection included demographic
information, medical history, and baseline
echocardiography findings, particularly the presence
of left ventricular hypertrophy and LV mass.
Follow-up visits were scheduled monthly, and
participants underwent blood pressure and heart rate
measurement. Adverse events were recorded at each
visit and medicine or its dose adjustment were carried.
Drug adjustment and dose adjustment were made
as required on the discretion of treating physicians.
Changes made during each visit were recorded.
Echocardiography was performed by experienced
cardiologists using a Vivid 9 (GE Echocardiography
machine). The presence of left ventricular hypertrophy
including Left Ventricular Mass Index (LVMI) and
other relevant parameters were measured according
to the American Society of Echocardiography
guidelines.’Echocardiograms ~ were  interpreted
without knowing the treatment group. Follow up
echocardiographic assessment of LV hypertrophy
and LV mass was conducted after 6 months of initial
study. Change in LV hypertrophy including changes
in Left Ventricular Mass (ALVM) from baseline to the
final visit were recorded. Similarly other parameters
such as control of BP, and the incidence of adverse
events in each treatment group were also recorded.

For the final analysis three groups of subjects were
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included; subjects taking antihypertensives including
or only ACE Inhibitors or ARBs except calcium
channel blockers; subjects taking antihypertensives
including or only calcium channel blockers but
not ACE Inhibitors or ARBs. Subjects taking both
CCBs and ACEI/ARBs at the time of enrollment or
later in the due course during drug adjustment were
grouped separately. Data analysis was conducted
using SPSS software. Descriptive statistics were used
to summarize baseline characteristics of the study
groups. Changes in Left ventricular mass index and the
presence or absence of LV hypertrophy was compared
between initial findings and after 6 months findings
in the same group. Similarly intergroup comparison
was also made to calculate any significance. P-value
< 0.05 was considered as statistically significant. A
convenient sampling technique was adopted. Only

150 subjects were enrolled in the study, among them
62 participants in group 1, 48 participants in the
group 2 and 40 subjects in group 3 at the beginning
of the study.

RESULTS

In this study, we investigated the impact of various
antihypertensive medication on left ventricular
mass regression in a cohort of subjects taking
antihypertensive. In overall 150 subjects were
enrolled in the study at the beginning, there were 62
subjects in ACEI/ARB group, 48 subjects in CCB
group and 40 subjects in mixed group. Over the
six months observation period 10, 8 subjects were
excluded from the study in first and second groups
respectively. Similarly, there were 38 subjects in the

mixed group at the end of the study period. So, at

Table 1. The baseline characteristics of the subjects at the time of enrollment.

Particulars Total (n=150) Group 1 (n=62) | Group 2 (n=48) |Group 3 (n=40)
|Age (years) 54.4+12.3 52.1£12.2 56.4+10.2 54.2+12.6
M:F Ratio 82:68 34:28:00 26:20:00 22:20
Smoking 42 (28) 16 (25.8) 14 (29.16) 12(30)
Overweight and Obesity 39 (26) 14 (22.58) 13 (27.08) 12(30)
Dyslipidemia 33 (22) 12 (19.35) 11 (22.91) 10(25)
Diabetes 30 (20) 15 (24.19) 5(10.41) 10(25)
Table 2. Comparison of Echocardiographic parameters in group 1, 2 and 3 at the end of the study
Particulars Total(n=130) | Group 1(n=52) | Group 2(n=40) Group 3(n=38)
eft Ventricular Hypertrophy (%) | 85 (65.38) 32 (61.53) 28 (70) 25 (65.79)
Mean LV Mass (g/m?) 98.46+11.23 95.44+10.5 101.2+11.2 98.48+10.3
IDecrease in LV Mass (%) 112 (86.15) 48 (92.3) 32 (80) 32 (84.21)
LV Diastolic Dysfunction (%) | 70 (53.84) 25 (48.07) 25 (62.5) 20 (52.63)
Table 3. Comparison of initial and after 6 months Echocardiographic parameters.

Particulars At the time of Enrollment |After 6 months P values
LVH (%) 114 (76) 85 (65.38) 0.05

Mean LV Mass (g/m?) 108.86+11.3 98.46+11.23 0.0001

LV Diastolic Dysfunction (%) 105 (70) 70 (53.84) 0.005

Table 4. Comparison of initial after 6 months findings og Group 1

Particulars Initial finding (n=62) After 6 months findings(n=52) P values
Left Ventricular Hypertrophy (%) 48 (77.41) 32 (61.53) 0.06
Mean LV Mass (g/m?) 108.76+11.4 95.4£10.5 0.0001
LV Diastolic Dysfunction (%) 43 (69.35) 25 (48.07) 0.02
Table 5. Comparison of initial after 6 months parameters in group 2.

Particulars Initial findings (n=48) | After 6 months findings (n=40) | P values
Left Ventricular Hypertrophy (%) 36 (75) 28 (70) 0.59
Mean LV Mass (g/m?) 109.8£10.9 101.2+11.2 0.0005
LV Diastolic Dysfunction (%) 34 (70.83) 25 (62.5) 0.4
Table 6. Comparison of initial and after 6 parameters in group 3

Particulars Initial findings (n=40) | After 6 month findings (n=38) | P values
Left Ventricular Hypertrophy (%) 30 (75) 25 (65.79) 0.37
Mean LV Mass (g/m?) 107.8£11.4 08.48+10.3 0.0003
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the end of the study period, there were 52, 40 and 38
subjects in groups 1, 2 and 3 respectively (Table 1).
Baseline characteristics of the subjects is given in
table 1, mean age and various CV risk factors rates
were similar in these groups, except for diabetes;
its rate was low (10.41%) in CCBs group. Table 2
summarizes echocardiographic findings in these
subjects at the end of the study period. Table 3 to 6
compares the findings at the beginning and after 6
months of study period in overall, and groups 1-3
respectively. LV hypertrophy rate was 76% in overall
with almost similar rates among study groups in the
beginning of the study (Table 2). Table 4 shows the
major indicators related to LV mass at the beginning
and after 6 months of study periods in subjects treated
with ACE inhibitors or ARBs. The differences in rates
of LV hypertrophy is not significant, but the reduction
in LV mass index is very prominent and statistically
significant (p<0.001). Table 5 displays the major
findings in group 2; subjects taking calcium channel
blockers. In this table also, the reduction in LV
mass index is significant but other findings are not.
Table 6 displays the comparison of major findings at
the beginning and at the end of the study period in
subjects on mixed antihypertensives. In this group,
there are similar reduction in LV mass indexes among
study subjects. When comparison was made between
these three groups regarding the reduction in LV mass
index, the differences between group 1 and 2 were
statistically significant. Other intergroup differences
were statistically not significant. In overall, there was
significant reduction in LV mass indexes in subjects
taking various antihypertensive medicines. The
reduction in LV mass index after 6 months treatment
was more prominent with ACE inhibitors or ARBs
when compared between these various drugs.

DISCUSSION

The findings of our study shed light on the intricate
relationship between anti-hypertensive drugs and
left ventricular hypertrophy (LVH) regression in
hypertensive patients. Our investigation revealed a
notable presence of left ventricular mass regression
and reduction in left ventricular hypertrophy in subjects
getting antihypertensive treatment. These findings were
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particularly more evident among subjects prescribed
Angiotensin-Converting Enzyme (ACE) inhibitors or
Angiotensin II Receptor Blockers (ARBs). The robust
statistical significance observed in this subgroup
suggests a distinctive influence of these medications
on the regression of LVH. The mechanisms underlying
this phenomenon warrant further exploration. It is
plausible that the renin-angiotensin-aldosterone system
(RAAS) modulation plays a pivotal role in the observed
regression. Both ACE inhibitors and ARBs target
key components of the RAAS pathway, potentially
mitigating the hypertrophic processes in the left ventricle.
Additionally, the vasodilatory and anti-inflammatory
effects associated with these drug classes may contribute
to the observed regression, emphasizing the multifaceted
impact of these medications on cardiac remodeling. Our
findings align with previous research highlighting the
cardiovascular benefits of antihypertensive drugs.*!:!?
In addition, our secondary findings showing more
prominent LV mass reduction in subjects taking ACE
inhibitors or ARBs is also in accordance with similar
findings established in some metaanalysis.'*"* The
preferential impact on LVH regression underscores the
clinical relevance of these drug classes in managing
hypertensive patients at risk of adverse cardiac
remodeling. Importantly, this study emphasizes the need
for personalized therapeutic approaches, considering
not only blood pressure control but also the specific
effects on cardiac structure. In contrast to our studies,
some studies were unable to show LV mass regression in
subjects taking antihypertensives. Gerard et all studied
LV mass regression in LIFE study and found no LV
Mass regression.'* In multivariable regression analysis,
controlling for age, sex, blood pressure, body mass
index, and indices of pump and myocardial function,
prior antihypertensive treatment was not associated
with either greater LV mass or relative wall thickness on
the baseline study. In follow up echocardiography done
after one year of antihypertensive treatment, they were
unable to record LV mass regression. They proposed that
this absence of LV mass regression could be because of
previous treatment in study subjects and recommended
to include only newly diagnosed fresh cases for the study
purpose to record LV mass regression. Lennebakken et
al " studied patients from the Campania Salute Network.
The subjects were free from cardiovascular disease, but
had LV hypertrophy based on initial echocardiography.
During a median follow-up of 67 months, authors had
recorded clear-cut regression of LVH in 14% patients
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and additional 9% also had significant reduction in
LVMI who had reduction of LVMI >5 g/m?. In their
study, nonrespondent with persistent LV Hypertrophy
were subjects with older age and longer duration
of hypertension, subjects having suboptimal blood
pressure (BP) control, subjects with larger body mass
index, LV mass, and carotid intima-media thickness.
Similarly, women and subjects with diabetes mellitus,
isolated systolic hypertension, and metabolic syndrome
were common among non-respondents. In multiple
logistic regression analysis, older age, female sex,
obesity, higher baseline LVMI and carotid intima-media
thickness, and suboptimal BP control were significant
covariates of persistent LV hypertrophy, independent
of diabetes, duration of hypertension, isolated systolic
hypertension, follow-up time and number and class of
antihypertensive drugs. In our study also the prevalence
of LV hypertrophy had fallen from 76% at the beginning
to 65% at the end of the study with absolute reduction of
11%. In addition, our study also showed some degree of
LV mass index reduction in 86.15% subjects. Agabiti-
Rosei et al 16 conducted a study to evaluate long term
effect of antihypertensive treatment on left ventricular
mass index and other parameters. They measured blood
pressure, LVMI, forearm blood flow, plasma renin
activity, plasma catecholamines and aldosterone before
and after 6 and 12 months of antihypertensive treatment.
After 6 months of treatment, they noted a significant
reduction in blood pressure, LVMI and minimal vascular
resistance and then after 12 months these parameters
were further reduced. The LVMI was normalized in 9 out
of 14 cases. They concluded that the long-term treatment
in essential hypertension can induce normalization
of LVMI even before complete regression of arterial
structural changes in the forearm. Similar to this study,
we have also recorded significant reduction in LVMI in
subjects on antihypertensive treatment. Moreover, our
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