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A Case Report on Cardiovascular
Enlargement and Linked Disorder in
Down Patients with symptoms

Abstract

The availability of appropriate pharmaceutical and surgical treatments has significantly
increased the survival rate of adrenal Cushing syndrome patients. Nevertheless, a
significant risk factor for the survival of affected patients is the increased likelihood of
a heart attack brought on by a cardiovascular event. Through glucocorticoid receptor
activation, it has been demonstrated in experimental studies that hypercortisolemia
causes cardiomyocyte hypertrophy. This includes the possibility of cross talk between
several cardiomyocyte-related hypertrophy signals and the tissue-dependent regulation
of 11-hydroxysteroid dehydrogenase type 1. In clinical cases, however, the factors are
more complex because both geometric and functional impairments that lead to heart
failure have been discovered. These impairments are crucially associated with a wide
range of factors, such as hypertension. Also, very little is known about these changes
in autonomous cortisol secretion, which have a high risk of causing heart attacks and
overt Cushing syndrome. While functional disorders are contentious when considering
the effects of treatment, partial improvement of structural alterations is anticipated. As a
result, it is still unclear whether normalizing excessive cortisol reduces the risk of cardiac
hypertrophy.
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Introduction

Asanormal history of Cushing syndrome (CS), 50% of affected patients have died within five years
of diagnosis since Harvey Cushing first reported a 23-year-old woman with a pituitary adenoma
in 1910, primarily due to a cardiovascular event that caused a heart attack. Numerous studies
on ecarly diagnosis and appropriate treatment have been conducted. Some small-scale studies
have shown that patients with CS have a relative long-term mortality rate that is comparable to
that of the general population (within five to seven years) after treatment. However, diagnostic
delay remains a serious problem, and a number of studies have shown that even after successful
treatment, the survival rate of CS patients is reduced. A large-scale population study, in particular,
found a higher rate of life-threatening events like heart attacks, with a standardized mortality
ratio of 3.0 (95% CI: 2.4-3.7) among 1127 benign adrenal CS patients [1].

Subclinical adrenal CS, which exhibits autonomous excess cortisol secretion without observable
physical characteristics thatare related, has received attention since the 1990s. This pathophysiology
was named “autonomous cortisol secretion (ACS)” and “possible (p) ACS” in a 2016 European
Society of Endocrinology Clinical Practice Guideline. ACS showed >138 nmol/L (>5.0 g/dL) and
pACS 51-138 nmol/L (1.9-5.0 g/dL), respectively, in a 1-mg dexamethasone test (DST). These
conditions share the same spectrum. In addition to overt CS, pathophysiological differences have
also been taken into account, and it has been demonstrated that these pathological conditions are
associated with an increased risk of diabetes mellitus, hypertension, and heart attack-inducing
cardiovascular events. The somatic mutation of PRKACA, which encodes the catalytic subunit of
cyclic adenosine monophosphate (c(AMP)-dependent protein kinase (PKA), is common in overt
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adrenal CS (35-66%) cases, but uncommon in
ACS (11%). For instance, approximately two-
thirds of cases of ACS do not progress into overt
CS. Inherent differences in genetic background
have been revealed [2].

A well-known condition that suggests the
possibility of ACS caused by hypercortisolemia is
cardiac hypertrophy. Because of its connection to
the onset of heart failure and cardiac death, early
detection of this change can result in an earlier
diagnosis and help cut mortality. However, there
aren’t many reviews of the related experimental
mechanisms or clinical characteristics of
hypercortisolemia in the literature. The purpose
of this study was to summarize the effects of
therapeutic interventions on cardiac impairment
in affected patients and to provide an updated
review of findings from both experimental and
clinical medicine investigations demonstrating
the influence of excessive cortisol on heart
structure and function [3].

Discussion

After connecting to a glucocorticoid (GC)
receptor (GR) or mineralocorticoid receptor
(MR), bioactive cortisol, which is produced
in the adrenal cortex, exerts its effects. Three
functional domains make up the nuclear receptor
superfamily of ligand-dependent transcription
factors that includes GR: a central DNA-
binding domain (DBD), a C-terminal ligand-
binding domain (LBD), and an N-terminal
transactivation domain (NTD). GR is present
in nearly all human tissues and organs and
functions as a multiprotein complex in the
cytoplasm. After the complex, which includes
heat shock protein 90, is dissociated by cortisol
binding, GC signaling enhances genomic and
rapid non-genomic effects [4]. MR is also a
member of the ligand-dependent transcription
factor nuclear receptor superfamily and shares a
structural similarity with GR. It induces genomic
and rapid non-genomic effects in the same way
as GR does, though the outcome is significantly
different from that of GR activation and limited
localization has been demonstrated, such as in
cortical collecting ducts, the epithelium of the
large intestine and the cerebrum, the endothelium
of blood vessels, and cardiac Despite the fact that
both cortisol and aldosterone can act as MR
ligands, cortisol has a higher affinity for MR
and a blood concentration that is 100 to 1000
times higher than aldosterone’s. Additionally,
cortisol may exhibit both agonist and antagonist
MR properties [5, 6]. However, in a rat heart

failure model, it was demonstrated that GC
acts as an MR agonist, and MR transcription
is rarely activated without stress or tissue injury
[7, 8]. Left ventricular hypertrophy (LVH), a
known risk factor for myocardial ischemia and
the development of heart failure, is a common
finding in echocardiographic studies of patients
with overt CS. Despite the small population,
Sugihara et al. examined 12 patients, ages 27 to
57; nine with adrenal CS, eight females and four
males) with overt CS and provided suggestive
results. At end-diastole, nine of those patients
had LVH with an IVST diameter of more
than 15 millimeters (mean standard deviation,
17.8 6.2 millimetres), which was more severe
than in patients with essential hypertension (n
=53, 11.5 2.9 millimetres, p 0.01) or primary
aldosteronism (n = 8, 11.3 1.2 millimetres, p
0.01). It is interesting to note that the posterior
wall thickness (PWT) diameter at end-diastole
was relatively low in all groups (11.3% in the
CS group, 10.4% in the essential hypertension
group, and 10.8% in the primary aldosterone’s
group) [9]. In addition, only the CS group
had an IVST/PWT ratio that was significantly
higher than 1.3, indicating that asymmetric
sepal hypertrophy (ASH) was already present.
Disproportional hypertrophy of this kind is
uncommon in cases of secondary hypertensive
disease as well as essential hypertension, such
as Reno-vascular hypertension (91,92), primary
aldosterone’s  (92), and pheochromocytoma
(93). The increased rate of regional stress has
been suggested as a possible mechanism for this
structural change [10].

Conclusion

In conclusion, it has been demonstrated
experimentally that elevated cortisol causes
cardiomyocyte hypertrophy via activated GC
signalling through GR. Human pathophysiology,
on the other hand, is more complicated,
indicating associations with a variety of factors,
including hypertension. According to the
findings of this literature review, a hypertensive
state may exacerbate LVH in CS patients, but
this may be contingent, at least in part, on its
duration or severity. Additionally, impairments
in systolic and diastolic function were found
to be independently associated with both
hypertension and CS. After normalizing excess
cortisol, partial improvement of structural
alterations is anticipated when considering
treatment, but the possibility of improvements
in functional disorders remains contentious.
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The evidence presented in this review strongly
demonstrates that hypercortisolemia itself has a
relationship with geometric and/or functional
alterations, as shown in clinical results as well
as experimental findings. However, it remains
unclear to what extent these findings are related
to mortality of patients with overt CS or ACS.
Nevertheless, the results of this investigation
necessitate evaluations of the effects of treatment
and additional
clarification regarding whether such changes

on long-term  mortality
in pre-symptomatic state contribute to early
diagnosis of hypercortisolemia.
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