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ABSTRACT

Left ventricular hypertrophy (LVH), a complex cardiac condition characterized by the
enlargement and thickening of the left ventricle, is primarily associated with hypertension
and valvular heart disease. Recent studies have identified familial hypercholesterolemia
(FH) as a secondary cause of LVH. It is characterized by high low-density lipoprotein
cholesterol (LDL-C) in blood. FH is an inherited disorder which involves genetic variations
associated with abnormal metabolism of LDL-C. This review article aims to provide a
comprehensive overview of the relationship between FH and LVH. It summarizes the
current understanding of the pathophysiological mechanisms underlying this association
and discusses its implications for clinical practice. Elevated LDL-C levels in FH patients
lead to accelerated atherosclerosis and an increased risk of premature cardiovascular
events. Animal models and clinical observations provide insights into the mechanistic links
between elevated LDL-C levels, oxidative stress, inflammation, and LVH development.
Early diagnosis of FH would certainly play a critical role in preventing or delaying the
development of LVH and subsequent cardiovascular complications. Preemptive measures
emphasize the identification of at risk individuals, in-depth clinical evaluations, and
implementation of effective treatments including lifestyle modifications, statins, and
adjunctive therapies, such as PCSK9 inhibitors or lipoprotein apheresis. By increasing the
awareness of FH as a secondary cause of LVH, healthcare professionals can improve early
detection and implement appropriate management strategies to mitigate the cardiovascular
burden associated with this inherited disorder.

Keywords: apolipoprotein b, familial hypercholesterolemia (FH), hypertension, left
ventricular hypertrophy (LVH), low-density lipoprotein receptor, proprotein convertase
subtilisin/kexin type 9

Highlights

e Left ventricular hypertrophy (LVH), often tied to hypertension and valvular heart
disease, is also associated with familial hypercholesterolemia (FH), an inherited
disorder marked by high LDL-C levels due to gene mutations in LDL-C metabolism
proteins.
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e Elevated LDL-C in FH leads to accelerated atherosclerosis, linking oxidative stress,
inflammation, and LVH development. Animal models and clinical observations
provide insight into the intricate connections between these factors.

e Early identification and management of FH are vital to prevent LVH and other
cardiovascular complications. Guidelines stress risk assessment, thorough evaluation,
and aggressive lipid-lowering treatments including lifestyle changes, statins, and
advanced therapies, as well as enhanced clinical practice awareness.

1. INTRODUCTION

Familial hypercholesterolemia (FH) is
a genetically inherited condition that affects
the metabolization of lipoproteins, leading
to decreased LDL levels in the
bloodstream. LDLR gene mutations are
standard but apolipoprotein B and PCSK9
can produce similar results [1]. A 2019
study revealed that 9% of the world's 195
countries reported FH in their population.
This leaves 178 nations with an unknown
prevalence of this medical condition. Over
time, high LDL levels can cause cholesterol
to build up in vessels, eventually narrowing
them [2].

Atherosclerosis causes the blood
vessels in the kidneys to constrict, leading
to a reduction in blood flow. This condition
is known as renal artery stenosis (RAS). It
is caused by vasoconstriction which signals
increased renin production, activating the
renin-angiotensin-aldosterone system and
resulting in hypertension. This makes it
difficult for the heart to meet the body's
oxygen demand due to the increased
afterload, causing hypertrophy of heart
muscles. The prevalence of left ventricular
hypertrophy (LVH) in hypertensive
patients is between 23-48% [3].

1.1. Familial Hypercholesterolemia (FH)

It is a genetic disorder that puts the
patients at risk of high LDL levels in blood,
as well as the narrowing and hardening of
the arterioles and the development of
cholesterol plaque on the walls of arteries
and underneath the skin (which is known as
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xanthoma). Moreover, FH results in the
change of blood color from purple-red to
strawberry-pink [4]. Its worldwide
prevalence is 7 in 100 people with ischemic
heart disease (IHD). According to a meta-
analysis of 11 million subjects, it is 20-fold
higher among those with premature IHD
and 23-fold higher among those with severe
hyperlipidemia 1. FH affects about 1 in 200
to 250 people in the US, according to a
European report based on the Dutch lipid
clinic criteria, which is available in the
National Health and Nutrition Examination
Survey (NHANES). The population
prevalence of FH is about 1:1,000,000 in
the case of homozygous and 1:500 in the
case of heterozygous FH [5].

Research indicates that the LDLR gene
codes for the low-density lipoprotein
receptor - a protein that controls many low-
density lipoproteins in the blood. Mutations
in this gene can reduce its effectiveness,
which causes FH [6]. LDLR gene
comprises exons of the size 45 kb and
encodes a glycoprotein made up of 839
amino acids, which is essential in
cholesterol homeostasis. As reported, the
loss of function mutations in the LDLR
gene reduces LDL receptors' ability to
uptake LDL cholesterol (LDL-C) from the
blood [7]. Furthermore, mutations in the
LDLR gene are classified based on their
effect on receptor protein. LDL Class |
mutations directly affect the synthesis of
LDLR in the endoplasmic reticulum,
whereas Class II mutations prevent their
transport to the Golgi apparatus. Class II1
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mutations avert LDL-C binding with
receptors, while LDL Class IV mutations
impede the internalization of the receptor-
ligand complex. LDL Class V mutations
lead to the production of receptors that
cannot recycle properly [8].

To find out the gene mutations that
cause FH and to determine their types and
frequency, researchers conducted a study
with FH patients from north-western
Greece. Notably, 1775 G>A in exon 12 is
the most frequent mutation (34%) in Greek
[9], Italian, and German populations [10].
Moreover, 1646 G>A in exon 11 is the
second most likely (22%), while 858 C>A
is the third most common mutation in exon
6 of the LDLR gene (21.3%) in the north-
western Greek population. Other LDLR
gene mutations in the above populations
include 81T>G (4.7%) in exon 2, 517 T>G
(3.6%) in exon 4, 761 A>C in exon 5, and
1352 T>C,1195 G>A in exon 9 (0.6%)
[11]. Furthermore, pathogenic variations in
apolipoprotein (APOB) and proprotein
convertase subtilisin/kexin type 9 (PCSK9)
genes were also reported, which were found
to be responsible for FH. APOB gene,
located on chromosome 2 with 29 exons,
produces two isoforms namely APOB-100
and APOB-48. Mutations in APOB-100,
being similar to FH in phenotypes, are
termed as familial defective APOB-100
(FDB) [12]. Notably, 5% of clinically
diagnosed cases of FH are attributable to
FDB, with a prevalence of 1 in 500 in
population studies [13]. The most common
mutation in exon 26 of the APOB gene is p.
R3527Q which accounts for 6-10% of FH
cases in the European population [14].
Other APOB gene mutations, including
p-Arg50Trp, p-Argl16Thr, and
p.GIn4494del were also found to cause FH
[15].

Additionally, the PCSK9 gene (located
on chromosome 1 with 12 exons) produces
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an enzyme called proprotein convertase
subtilisin/kexin type 9 (PCSK9). This gene
is a part of the proprotein convertase
family. Mutations that increase the function
(GOF) of the PSCK9 gene can lead to
lysosomal degradation of LDLR, as it binds
to LDLR protein and stops it from being
transported back to the cell surface.
p.Ser127Arg and p.Asp374Tyr are the
respective  GOF mutations in PCSKO.
These were found in 3 Norwegian and 3
English families [16] and account for 1-3%
of clinically diagnosed FH. As far as the
distribution of FH-related variances is
concerned, out of 119 distinct variants 84
(70.58%) were in the LDLR gene with
48.74%  non-synonymous  mutations,
6.72% frame-shift mutations, 4.20%
LDLR-splicing, and 10.92% stop gain
mutations. Whereas, 26.05% mutations
were in APOB and 3.36% in PCSK9 gene
[17].

Research showed that FH patients
from multi-generational families are more
likely to face an increased risk of death due
to gene-environment interactions based on
a sedentary lifestyle and changes in dietary
composition [18]. In addition to genetic
differences, people with FH may have
variations in their DNA methylation, which
could mess with genes that control lipid
levels. This can cause changes to the
amount of lipids in the bloodstream of those
with heterozygous FH mutations [19]. FH
is rarely diagnosed in time, leading to a
high cardiovascular disease burden. This
review arose from the need to address gaps
in the existing knowledge about the link
between familial FH and LVH.

1.2. Etiology

Higher LDL levels than usual are due
to mutations in LDLR, APOB, and PCSK9
genes [20]. These mutations make it harder
for the body to clear cholesterol from the
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blood, leading to reduced internalization of
LDL, reduction in LDL binding, lack of
expression of receptors, and the failure of
LDL to reach the plasma membrane. The
uptake and removal of LDL from plasma is
carried out by LDL receptors present on the
cell membrane of hepatocytes. APOB, an
LDL-bound protein, binds to LDL
receptors and PCSK9 degrades LDL
receptors. The LDL-C/APOB complex
undergoes endocytosis by binding to the
clathrin/LDLRAP1 pits. Then, LDL gets
dissociated and degraded in the lysosome
[21].

High cholesterol levels affect the
systolic function of the heart through a
gradual accumulation of cardiac lipids,
leading to oxidative strands and
mitochondrial dysfunction. FH decreases
coronary blood flow by inducing capillary
endothelial cell apoptosis, ultimately
leading to impaired left ventricle function
[22].

Endothelial
Dvysfunction

Increased Vaso-

constriction

Hyper-
cholesterolemia

1.3. FH and Atherosclerosis

The elevated free cholesterol levels in
FH alter the membrane function and
enhance the production of reactive oxygen
species (ROS) by modifying the caveolin-
associated pathway [23]. Caveolin, an
essential protein component of lipid rafts
called caveolae, acts as a scaffolding
protein by organizing the lipids within rafts.
In FH, caveolin binds with endothelial
nitric oxide synthase (eNOS) to cause
eNOS inactivation, thus affecting the
production of ROS. Consequently, nitric
oxide (NO) bioavailability decreases due to
the upregulation of caveolin abundance.
NO takes part in the normal vascular
endothelium function by inhibiting platelet
aggregation, cellular adhesion, and
proliferation of vascular smooth muscles.
The decreased bioavailability of NO and an
imbalance in ROS generation alters
endothelial ~ cells'  anti-inflammatory
properties by causing oxidative stress
(Figure 1) and increasing vascular
permeability [24].

Oxidative

Stress

Decrease
Witric oxide
Bioawvailability

Figure 1. Hypercholesterolemia-Induced Endothelial Dysfunction

Endothelial dysfunction and elevated ROS production caused by
vasoconstriction can happen due to increased caveolin. This also leads to
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increased levels of oxidized LDL, further
reducing NO's bioavailability. The ROS
released from dysfunctional endothelial
cells activates the receptors for WBCs, after
which leukocytes adhere to the cell wall,
residing within the intimal space [25].

The macrophages then begin to
accumulate  oxidized LDL, which
transforms into foam cells between the
basal lamina and the smooth muscle layer,
enhancing the production of oxidative
stress markers and leading to vascular
dysfunction [26]. The chemotactic activity
of monocyte chemotactic protein-1 (MCP-
1) and interleukin-8 (IL-8) for monocyte
recruitment is important in FH patients,
leading to wall remodeling. Foam cell
formation and lipoprotein oxidation due to
decreased NO bioavailability are the
precursors of atherosclerotic plaque [27].

Thrombus Formation (7"
L

The deposited LDL in tunica media
gets oxidized due to the release of ROS
from dysfunctional endothelial cells, which
further activates the receptors for WBCs.
The adhesion of WBCs to receptors allows
monocytes to enter tunica intima, become
macrophages, and transform into foam cells
by taking up oxidized LDL [28], thus
forming fatty streaks (a yellowish lesion).
The foam cells in the arteries’ mid-layer
come from Smooth Muscle Cells (SMCs).
They migrate to the innermost layer and
increase collagen production, causing the
hardening of atherosclerotic plaques. As
part of this process, foam cells die and
release fats, which can lead to blockages in
the arteries. If they rupture, blood flow gets
restricted and clots are formed. This is
known as thrombosis [29] (shown in Figure
2). A brief description of wvascular
modifications during atherosclerosis is
given in Table 1.

- OO o Qf/}?‘ k}{f’ E’)

e

Monocyte attached
with receptor

Helper T cell
attached with
receptor

3) Foam cell dies and release
the lipid content. Then, the
plaque gets ruptured resulting
in Thrombosis.

2a) Adhesion of blood
leukocytes to activated

endothelium which then
moves to Tunica intima.

2b) Macrophages take in
oxidized LDL (OxLDL) and
become Foam cells.

2c) Proliferation and
migration of SMCs occur in
Tunica intima from Media.

Collagen 1&%‘ : +Q) = Egﬁm
Lumen <0
LDL ')
Plaque \/
s |= @ @ O
Media -

Smooth Muscle
Cell (SMC)

1-Increase LDL deposition in
Tunica intima.

Figure 2. Thrombus and Foam Cell Formation in Vessels

Excess cholesterol gets deposited in  recruitment begins at the site of
tunica media. 2) Monocytes and leukocyte  inflammation where monocytes with
Department of Life Sciences '46\‘ U MT 59
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oxidized LDL form foam cells along with
the proliferation of SMCs. 3) This results in
a fibrous cap and thrombus formation upon
plaque rupture. The above diagram was
adapted from [30].

1.4. Atherosclerosis
Hypertension

Prognosis  to

Atherosclerosis causes renal artery
stenosis (RAS) in 90% of cases [31].
Valvular and supra-valvular aortic stenosis
is observed in patients with homozygous
FH (HoFH), along with the calcification
and thickening of cusps. This narrows
down the orifice of aortic valves, reducing
the diameter of valsalva and post-stenotic
dilatation of the ascending aorta [32].
Chronic ischemia develops due to
obstruction in blood flow to the kidneys
which results in decreased perfusion, thus
activating the renin-angiotensin-
aldosterone system which leads to renin
production and maintains homeostasis.
Renin is essential in producing ANG I & 11,
two powerful vasoconstrictors. ANG I is
formed as a reaction to renin and ACE

further generates ANG II from it within the

lungs. Renin overproduction by
juxtaglomerular cells in  ischemic
conditions increases the glomerular

filtration rate (GFR) [33]. ANG II is
responsible for vasoconstriction, thus
raising blood pressure and stimulating the
release of aldosterone from the adrenal
gland. This causes salt and water retention
and leads to the thickening of the vascular
wall and fibrosis by increasing the
synthesis of collagen type I and III [34].
Hypertension developed due to renal artery
stenosis is termed as renovascular
hypertension. Patients with progressive
renal artery stenosis eventually develop
end-stage renal disease (ESRD) [35]. The
thickness of intima-media in coronary
arteries increases the risk of myocardial
infarction and cerebrovascular diseases.
The aortic valve dysfunction in patients
with homozygous FH suggests that the
increased cholesterol levels affect coronary
arteries as well as the aortic valve, in
response to which LVH develops [36].

Table 1. Vascular Modifications in Atherosclerotic Disease

Vascular Modifications Characteristics References
Pathologic intimal Layers of smooth muscle cells and [37]
thickening extracellular matrix aggregate near the lumen. =
Macrophages engulf oxidized LDL and are
Foam cell formation then termed as foam cells. Thus, abundant [38]
(Fatty streak) macrophage foam cells along with SMCs =
result in fatty streaks.
Fibrous cap atheroma Layers of fibrous copnegtlve tissues prone to [39]
rupture, resulting in thrombosis.

A collection of macrophages, including

Atheromatous plaques cholesterol, which are highly unstable. [40]
The disruption of luminal thrombus and

Ruptured plaque fibrous caps. [41]
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1.5. Hypertension Leads to LVH

LVH is caused by high blood pressure
and can also be genetically inherited. It
increases muscle mass in the left ventricle
and involves a considerable growth of
sarcomeres within each myocardial cell.
Two-dimensional echocardiography is
commonly used to measure left ventricular
accurately (LV mass). Generally, the extent
of LVH is determined using wall thickness
and cavity dimensions. Even if a patient's
absolute heart mass hasn't increased in
remodeling, changes such as a thicker wall
or a larger wall-cavity diameter ratio can
still pose potential risks. Those with
increased mass and relative wall thickness
have amplified danger levels [42]. The
myocardium comprises three distinct
compartments, namely the muscular,
interstitial, and vascular compartments.
The muscular compartment consists mainly
of myocytes, while the interstitial
compartment is formed by fibroblasts and
collagen. On the other hand, the vascular
compartment consists of smooth muscle
cells and endothelial cells. Hypertension
(HTN) can cause an increase in LV wall
thickness. This triggers an augmented
afterload on the myocardium, prompting
the growth of myocytes, collagen
formation, and fibroblasts, as well as the
remodeling of cardiac tissue with an
elevated level of fibrous tissue. These
alterations can decrease LV compliance,
resulting in impaired diastolic function.
Moreover, the increased myocardial mass
and fibrosis reduce coronary flow through
the vessels.

Studies showed that people with HTN
present an increased resistance of their
arteries, which leads to arterial vessel
enlargement and stiffness. This, in turn, is
associated with an escalation of systolic
blood pressure and eventually causes LVH.
The latter’s development can significantly
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affect ventricular volume, wall thickness,
and wall mass [43]. Overwhelming
pressure results in an increase in myofibrils,
which thickens the walls of the ventricle.
This phenomenon, paired with the fact that
end-diastolic volume remains unchanged,
causes an increase in the ventricular
weight-to-volume ratio. Secondly, in the
case of increasing volume, the ventricular
wall thickness remains unchanged or
increases slightly. In contrast, ventricular
weight and volume increase due to the
replication of myofibrils, resulting in
eccentric ventricular hypertrophy. Thirdly,
LVH in obstructive cardiomyopathy leads
to an increase in ventricular weight
concerning volume due to extreme upsurge
in wall thickness and muscle mass [44].

1.6. Pathophysiology of the Disease

In HTN, an increase in the amount of
ANG 1II causes vasoconstriction, thus
increasing the venous return to the heart
and the central venous pressure. ANG II is
also responsible for myocardial fibrosis and
induces fibroblast proliferation, along with
the stimulation of aldosterone that leads to
collagen accumulation [45]. Arterial
stiffness occurs due to increased collagen
production and peripheral resistance. It
may also be caused by elevation in sodium
levels that directly affects vascular
endothelium and the release of NO in
patients with renal dysfunction [46].

In patients with elevated cholesterol
levels, HTN and mechanical stress increase
ROS production and alter the function of
potassium channels in myocardium, where
simple activation of these channels would
inhibit the 70-KDa S6 kinase and trigger
the protein synthesis in myocardial
remodeling, thus reducing cardiac
hypertrophy [47]. HTN promotes ischemic
injury to the heart because of high oxygen
demand and the Vessel’s tolerance

Volume 6 Issue 1, 2024
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decreases due to the increased pressure.
Initially, cardiac output is maintained
instead of increased LV wall thickness but
it worsens when the condition prevails.
Increased workload on the heart in
prolonged hypertension and aortic stenosis
leads to an abnormal increase in myocardial
mass, resulting in concentric LVH [48].

1.7. Endothelial Dysfunction and Disease
Association: Implications for Vascular
Health

Endothelium regulates vascular wall
homeostasis by maintaining a relaxed
vascular tone and reduces oxidative stress
by releasing mediators such as NO.
Endothelium-dependent vasodilation gets
impaired in hypercholesterolemia due to

Elevated Cholesterol levels in
Hypercholesterolemia

et

reduced bioavailability of NO and high
cholesterol levels in the blood, leading to
atherosclerosis [49].

Prolonged exposure to high cholesterol
levels causes the formation of fatty streaks
in arteries. Atherogenesis, initiated by
oxidative stress and endothelial injury,
creates an imbalance between vasodilation
and vasoconstriction, hence stimulating
RAAS by promoting cardiac fibrosis [50].
Fibrosis leads to the progressive weakening
of contractility and stiffening of the
myocardial wall. In patients with
hypertensive  heart disease, fibrosis
facilitates the change from LVH to heart
failure [51] (Figure 3).

Hypertrophy of Myocytes

=

Oxidative Stress

Hypertension

.

=

Endothelial Dysfunction

Increased Renin Production

¥

L0

Atherosclerosis

Decreased Blood Flow

=

Foam Cell Formation

*

Clogged Arteries

Figure 3. Disease Associations
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Elevated cholesterol levels in
hypercholesterolemia cause oxidative
stress due to an imbalance in the generation
of ROS, thus reducing NO bioavailability,
leading to endothelial dysfunction
predisposing to atherosclerosis.
Macrophages engulf excess LDL and
transform into foam cells, which clog up
the arteries, causing aortic valve stenosis.
Decreased blood flow signals increased
renin production, ultimately resulting in
HTN. Thus, hypertrophy of myocytes leads
to LVH due to increased workload on the
heart.

1.8. Treatments

The first line of defense against high
cholesterol and associated cardiovascular
diseases is a healthy lifestyle which
includes daily exercise, cessation of
tobacco products and alcohol consumption,
reduced intake of high saturated fats (<7%
of total energy intake), and the use of
dietary cholesterol (200mg/d) [52] as diet
treatment. This adds incremental health
benefits to the pharmacological treatment.

Using plant stanols, sterol ester (2 g/d),
and soluble fibers (10-20 g/d), such as peas,
apples, oats, beans, and citrus fruits helps to
maintain a healthy body weight and normal
blood pressure [53]. In other treatments
used to control the elevated levels of LDL
in FH patients, statins are the drug of choice
for HeFH treatment as they block the
enzyme HMG-CoA reductase, a main
enzyme for the synthesis of cholesterol in
the liver, HMG-CoA reductase. Statins
induce liver toxicity, thus damaging liver
cells while increasing aspartate
aminotransferase, alanine
aminotransferase, and myalgia [54]. On the
contrary, statins are not that much involved
in HoFH, so combination therapies are
preferred to enhance their efficacy [55].
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Statins can be used in combination
with ezetimibe, a cholesterol absorption
inhibitor that blocks dietary cholesterol
absorption and  transfers intestinal
cholesterol to the liver [56]. Despite this
combination therapy, LDL-lowering drugs
are required further in some cases, such as
bile acid sequestrants that reduce the
enterohepatic circulation of bile acids by
binding with the cholesterol in the gut and
enhancing its conversion to bile acids,
ultimately increasing the removal of LDL
from circulation. After statins and
cholesterol absorption inhibitors, bile acid
sequestrants are considered as the second-
line therapy. Niacin is the next drug of
choice if those mentioned earlier remain
ineffective. It upturns HDL-C by 15-30%
and lowers LDL-C and triglycerides by
20% and 35%, respectively [57].

Newly approved drugs by FDA for FH
therapy include mipomersen, lomitapide,
and PCSK9 inhibitors. Mipomersen (an
APOB synthesis inhibitor) targets mRNA
molecules encoding APOB-100 produced
by the liver. It is being tested in populations
with HoFH, HeFH, with coronary artery
disease (CAD), people with severe
hypercholesterolemia, and those at high
risk of CAD with FH. It has shown
significant reductions in LDL levels both
on administration with other statins or as a
single drug [58].

The microsomal triglyceride transfer
protein (MTTP) is involved in lipid
metabolism, VLDL, and the formation of
chylomicrons. It is required for the
secretion of VLDL and chylomicrons by
the liver and intestine, respectively. It is
involved in the loading of triglycerides on
APOB-100. Lomitapide binds MTTP and
inhibits it, thus reducing plasma levels of
APOB-containing  lipoproteins.  Both
mipomersen  and  lomitapide  are
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hepatotoxic and can only be prescribed by
certified healthcare workers.

PCSK9 inhibitor (PCSK9i), a serine
protease inhibitor, leads to high levels of
LDL-C by degrading LDL receptors and
decreasing circulating LDL-C levels [59].
Secreted PCSK9 binds to LDLR on the
surface of hepatocytes, thus reducing their
number on the cell surface by enhancing the
internalization and degradation of LDLR in
lysosomes. So, secreted PCSK9 is
inhibited, increasing the number of LDLRs
on the cell surface and increasing LDL-C
uptake, thus lowering LDL-C [60]. For
treating HTN-induced LVH, combinations
of antihypertensive drugs are used. PCSK9
monoclonal antibodies play a pivotal role in
regulating cholesterol homeostasis, as they
bind to LDL-R on the surface of
hepatocytes and thus, interfere with LDL
clearance in circulation [61]. ACE
inhibitors seem to be effective in LVH
patients as they improve the release of NO,
thereby decreasing the oxygen
consumption by myocardial cells via NO
inhibition of mitochondrial respiration [62].
Amlodipine, a calcium channel blocker,
facilitates the regression of LVH and blood
pressure regulation when combined with
ARBs and ACE inhibitors [63]. Diuretics,
such as spironolactone, facilitate the
regression of LVH and also reduce fibrosis
in it. Thus, diuretics and CCBs combine
with ACE inhibitors or ARBs to improve
the coronary blood flow [64].

2. CONCLUSION

FH is the most common genetic
disorder with life-threatening
cardiovascular ~ consequences. Early
initiation of lipid-lowering therapy and
lifestyle measures reduce the clinical
outcome. There is an increased risk of
developing RAS due to endothelial
dysfunction that eventually leads to LVH in

64— |BSR

patients ~ with  hypercholesterolemia-
induced HTN. For plaque stabilization in
these patients, treatment should be started
with statins and RAAS inhibitors to control
HTN. Statins contribute to a significant
decrease in blood pressure, whereas
antihypertensive drugs play their role in
reducing the atherogenicity of FH.

Further, if treatment goals are unmet,
then approved drugs (lomitapide,
mipomersen, and PCSK9 inhibitors) by
FDA should be considered. When the
single-drug  therapy fails, two-drug
combinations of CCBs, thiazides, and other
diuretics for more effective treatment
regimens should be wused. Further
investigation is essential to comprehend the
exact mechanism of these combination
therapies and devise the best treatment.
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