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ABSTRACT

Background: Hypertension (HT) is a critical risk factor for the development of cardiovascular disease and a
major public health concern. There are still a number of unclear issues about antihypertensive medication and
LVH regression; one of the most important clinical questions is whether LVH is reversible or not. Objectives: To
assess the factors associated with left ventricular hypertrophy among patients with optimum controlled
hypertension. Methods: This is a cross-sectional study. Included adult patients aged more than 18 years old who
had hypertension based on a history of prior diagnosis and therapy, blood pressure > 140/90 mmHg on two to
three office visits two weeks apart, home blood pressure readings >130/80 mmHg, or a single blood pressure
reading of >180/110 mmHg. The study patients were assessed at the medical consultation clinic of Al-Shirgat
General Hospital from August 2022 to October 2025. The questionnaire consisted from four sections. Section one
for sociodemographic and anthropometric measurements, section two for baseline and follow up systolic, diastolic
and heart rate measurements, section three for different clinical and biochemical variables and section four for
Echocardiographic findings of the patients. Results: The study included 400 patients; 50 (12.5%) patients had left
ventricular regression and 350 (87.5%) patients with no left ventricular regression. The mean age + standard
deviation of the study participants was 59.25 + 10.72 years. Statistically significant difference between the two
groups regarding their gender, smoking state, presence of obesity, mean of ages and mean of BMI (P value <0.05).
In addition to that, statistically significant difference between the two groups with regard to their baseline and
follow up means of systolic, diastolic blood pressure (P value <0.05) for all of them. Moreover, statistically
significant difference between the two groups with regard to the presence of diabetes (P value = 0.019), and mean
of estimated glomerular filtration rate (P value = 0.046). Conclusion: Certain factors significantly associated with
decrease the possibility of LVH regression. These factors are female gender, elderly, smoking, obesity, higher
systolic and diastolic blood pressure with prolonged duration, presence of diabetes and lower estimated
glomerular filtration rate. Clinician should treat hypertensive patients as soon as possible with special attention to
the presence of these factors.
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1- INTRODUCTION 20 mm Hg rise in systolic Pressure and a 10-mm Hg
Hypertension (HT) is a critical risk factor for the increase in diastolic pressure.?

development of cardiovascular disease and a major

public health concern.™ Individuals with blood pressure Left ventricular hypertrophy (LVH) is often caused by
levels between 115/75 and 185/115 mm Hg had a pressure and volume overload and is linked to
twofold increased risk of cardiovascular events for every hypertension and aortic stenosis.®! Catecholamines,
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natriuretic peptides, and peptide hormones including
angiotensin Il and endothelin 1 all contribute to the
development of LVH, which is characterized by myocyte
hypertrophy, interstitial and perivascular fibrosis.™ LVH
is linked to increased cardiovascular morbidity and
death, making it a crucial target organ for hypertension
treatment.™

Recently, angiotensin receptor-neprilysin inhibitors have
been shown to effectively reduce LVH hypertrophy.®
SGLT2 inhibitors have been shown to lower LV mass
and ambulatory blood pressure, improving the prognosis
of heart failure patients. However, their relationship with
better LVH requires additional exploration.!”? There are
still a number of unclear issues about antihypertensive
medication and LVH regression; one of the most
important clinical questions is whether LVH is reversible
or not.!®! Studies indicates that age, gender, chronic renal
disease, obesity, and metabolic syndrome can all impact
LVH regression."* LVH regression may not always
occur, especially in women and obese individuals.!*?

As with the kidneys, brain, and eyes, LVH has been
identified as one of the organ damages caused by
hypertension.™  Understanding LVH regression can
provide insight into the pathophysiology of the
condition, despite other variables being linked to it.!"!
Both electrocardiography and echocardiography may
measure LVH regression, which indicates an
improvement in the prognosis.™*!

The aim of this study is to assess the factors associated
with left ventricular hypertrophy among patients with
optimum controlled hypertension.

2- PATIENT AND METHODS

This is a cross-sectional study. Included adult patients
aged more than 18 years old who had hypertension based
on a history of prior diagnosis and therapy, blood
pressure > 140/90 mmHg on two to three office visits
two weeks apart, home blood pressure readings >130/80
mmHg, or a single blood pressure reading of >180/110
mmHg. The study patients were assessed at the medical
consultation clinic of Al-Shirgat General Hospital from
August 2022 to October 2025.

After excluding patients with prevalent cardiovascular
disease, those with less than 24 months of follow-up, and
those without LVH at baseline, the study population
consisted of 400 hypertensive patients with ascertained
LVH at the first echocardiogram at enrollment into the
registry.

Systolic (SBP) and diastolic (DBP) pressures were
measured by sphygmomanometer  device in sitting
position after five minutes of relaxation. Consistent with
current guidelines, blood pressure was monitored three
times at two-minute intervals. The office blood pressure
was calculated by averaging the last two readings.

Isolated systolic hypertension (ISH) is defined as
baseline SBP >140 mm Hg and baseline DBP <90 mm
Hg. Optimal blood pressure management was achieved
when office SBP averaged less than 140 mm Hg and
DBP averaged less than 90 mm Hg during follow-up
visits.

The fasting lipid and glucose profiles were assessed
using standard methods. Obesity was defined as having a
BMI of 30 kg/m® or more, measured by dividing body
weight by height in square meters. The GFR was
determined using the simplified Madification of Diet in
Renal Disease algorithm.!®!

All individuals' prescription antihypertensive
medications were documented during first and follow
up visits. Medication classes included anti-renin-
angiotensin system inhibitors (ACE/ARB), calcium
channel blockers (CCBs), beta blockers, and diuretics.
Echocardiograms were conducted at the initial and
follow-up visits using commercially available devices
following a standard technique. The measurements
followed the combined recommendations of the
American Society of Echocardiography and the
European Association of Echocardiography.’®® Carotid
ultrasonography was done in a supine posture, with the
neck extended in slight rotation. The scanning
methodology utilized a 7.5-MHz high-resolution
transducer with an axial resolution of 0.1mm. LVM was
calculated using a necropsy-validated formula and
indexed for height in meters to the power of 2.7 (LVMi).
Relative wall thickness was calculated as posterior wall
thickness/LV end-diastolic radius, and concentric LV
geometry was defined as relative wall thickness >0.43.
Regression of LVH was determined when LVMi was <50
g/m*” in men and <47 g/m*’ in women at the time of
follow-up visit.*"}

The Kolmogorov-Smirnoff test was used to assess
parameter normality, while the. Quantitative data was
presented as mean * standard deviation or median
(interquartile range). Qualitative data were presented as
frequencies and percentages. The student's t-test was
used to determine the statistical significance between the
two groups in the quantitative data. The chi-square (X2)
test was employed to evaluate two qualitative factors.
For the nonparametric variables Mann-Whitney U test
was used. A two-sided P value greater than 0.05 was
considered statistically significant.

3-RESULTS

The study included 400 patients; 50 (12.5%) patients had
left ventricular regression and 350 (87.5%) patients with
no left ventricular regression. The mean age + standard
deviation of the study participants was 59.25 + 10.72
years. Statistically significant difference between the two
groups regarding their gender, smoking state, presence of
obesity, mean of ages and mean of BMI (P value <0.05).
As shown in table 1.
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Table 1: Comparison between patients with no LVH regression and those with LVH regression regarding their

sociodemographic and anthropometric parameters (number = 400).
No LVH regression
=350

LVH regression =50 P value

Number Percent Number Percent
Gender:
-Male 170 48.5% 32 64%
“Female 180 51.50% 18 36% <0.001
Smoking:
- Yes 136 38.8% 11 22%
- No 214 61.2% 39 78% <0.001
Presence of obesity:
-Yes 201 57.4% 22 44% 0.012
-No 149 42.6% 28 46% '
Mean age * standard deviation 62.58 + 11.72 55.26 + 8.99 <0.001
Body mass index, mean + 34,79 + 4.73 20.38 + 4.69 <0.001
standard deviation

Table 2 shows comparison between the study groups
regarding their blood pressure and pulse rate. Statistically
significant difference between the two groups with
regard to their baseline systolic, diastolic blood pressure
(P value <0.05) for all of them. Furthermore, statistically

significant difference between the two groups concerning
their follow up systolic and diastolic blood pressure (P
value <0.05) for all of them. Lastly, no statistically
significant difference between the two groups regarding
their baseline and follow up heart rate.

Table 2: Comparison between patients with no LVH regression and those with LVH regression regarding their

blood pressure and pulse rate (humber = 400).
Variable

Duration of hypertension (years),

LVH regression
=350

LVH regression =50 P value

mean + standard deviation 8.32+7.38 5.39+7.23 <0.001
Systolic blood pressure baseline
(mm Hg), mean + standard 148.34 + 21.54 131.24 +18.32
L <0.001

deviation
Diastolic blood pressure baseline
(mm Hg), mean < standard 92.31 +11.28 81.69 + 12.05 0.033
deviation
Mean of systolic blood pressure
follow up (mm Hg), mean + 142.20 +13.29 129.39 + 12.77 <0.001
standard deviation
Mean of diastolic blood pressure
follow up (m_m .Hg), mean + 83.29+7.39 79.97 + 6.73 0.038
standard deviation
Heart rate (beat per minute) at
baseline, mean * standard deviation 75.78 £ 8.28 75.89 £ 7.39 0.649
Mean of heart rate (beat per minute)
at follow up, mean # standard 77.81+7.48 76.97 + 7.44 0.891
deviation

Table 3 shows comparison between the study groups

regarding their different clinical and biochemical

variables. Statistically significant difference between the

two groups with regard to the presence of diabetes (P

value = 0.019), and mean of estimated glomerular

filtration rate (P value = 0.046), while no statistically

significant difference between the two groups regarding

their total cholesterol, triglyceride, LDL and HDL values

(P value >0.05).
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Table 3: Comparison between patients with no LVH regression and those with LVH regression regarding their

different clinical and biochemical variables (number = 400).
No LVH regression

Variable — 350 LVH regression =50 P value
Presence of diabetes: 49 (14%) 4 (8%) 0.019
Total cholesterol (mg/dl), mean + standard deviation 204.12 + 36.27 202.01 £ 35.91 0.739
Triglycerides (mg/dl), mean * standard deviation 144.39 + 76.81 142,49 + 75.14 0.492
LDL (mg/dl), mean + standard deviation 127.22 + 36.35 128.33 + 34.29 0.345
HDL (mg/dl), mean + standard deviation 41.02 £3.32 45.63 £ 4.23 0.395
e-GFR (mL/min/1.73 m?), mean + standard deviation 73.68 + 16.79 75.77 £ 15.03 0.046

Table 4 shows comparison between the study groups
regarding their Echocardiographic findings. Statistically
significant difference between them regarding median

decrease of concentric LV geometry (P value < 0.001),
mean of Carotid IMT (P value <0.001).

Table 4: Comparison between patients with no LVH regression and those with LVH regression regarding their

Echocardiographic findings (number = 400).

Variable

No LVH regression

LVH

. P value
regression =50

=350

Decrease in concentric LV geometry

(%), median (Interquartile range) 2(1-4) 13 (3-19) <0.001

Carotid IMT (mm) mean + standard

deviation 1.83+0.74 1.55+0.77 <0.001
4-DISCUSSION Kwiecinski et al showed parallel findings.?? Moreover,

The present study found that males had significant more
left ventricular regression than females, which is similar
to Lennebakken et al study findings.*”? While other
studies, after adjusting for baseline differences,
suggest women have more favorable LV regression.8*!
Factors such as baseline LV mass, the method used for
measurement (echocardiography VS.
electrocardiography), and the indexation method (for
example, body height or surface area) can influence the
reported outcomes. Smoking is another significant factor
found in this study, this indicates that smoking hinders
the heart's ability to return to a normal state, even when
blood pressure is being managed with medication. Which
agrees Journath et al study findings.”” In the same way,
the study explores that obese patients generally have less
left ventricular hypertrophy regression than non-obese
patients after a similar course of antihypertensive
treatment, even when blood pressure is controlled. As
obesity is an independent risk factor for LVH, and its
presence can hinder the heart's ability to fully remodel
and return to a normal structure in response to
hypertension treatment. Lakhani et al showed similar
results.” The study patients who had left ventricular
regression are significant younger than those with no
regression, indicating antihypertension treatment is more
effective in younger patients consistently to Kawasoe et
al study findings.™

On the other hand, the study found; patients with LVH
regression had  significantly less duration of
hypertension. This finding suggests that early detection
and treatment of high blood pressure are crucial, as
prolonged hypertension can lead to more irreversible
structural changes, such as myocardial fibrosis, which
makes the heart less likely to return to a normal state.

the study found patients with LVVH regression had less
systolic and diastolic baseline and after treatment
measures, which in agreement with Kim et al study’s
findings.[*!

The present study illustrates that the presence of diabetes
is significantly associated with significant less LVH
regression, this blunted regression is a key factor in the
higher risk of cardiovascular events and mortality
observed in diabetic patients with LVH. Consistent
findings obtained from Mohan et al study findings."
Similarly, the study found that patients with lower
estimated glomerular filtration rate had significant less
LVH regression. Reduced renal function, as indicated by
a lower eGFR, is strongly associated with the presence
and severity of LVH, which is a key risk factor for
cardiovascular events, which aligns with Dervisoglu et al
study findings.?)

Patients with LVVH regression shown in the present study
to have significantly more decrease in median concentric
LV geometry and mean of Carotid IMT. Indicating a
reduction in both cardiac and vascular end-organ damage
associated with hypertension. Which goes with
Lannebakken et al study findings.*"”

The study limitations are; the study observational with
short period of patients follow up and it had small
sample size which might affect the result validity.

4- CONCLUSION AND RECOMMENDATION

Certain factors significantly associated with decrease the
possibility of LVVH regression. These factors are female
gender, elderly, smoking, obesity, higher systolic and
diastolic blood pressure with prolonged duration,
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presence of diabetes and lower estimated glomerular

filtration

rate. Clinician should treat hypertensive

patients as soon as possible with special attention to the
presence of these factors.
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