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ABSTRACT

Cardiovascular Disease (CVD) is one of the
leading causes of morbidity and mortality across
the world. World Health Organization (WHO)
has declared cardiovascular disease as a modern
epidemic. The common electrolyte
abnormalities are hyponatremia, hypokalemia
and in calcium ion. Several mechanisms interact
to produce these alterations. The decrease in
cardiac output leads directly to a reduction in
renal blood flow, with impairment of renal
excretion of water and electrolytes, and it causes
the activation of several neurohormonal
responses which affect both cardiovascular
homeostasis and electrolyte balance.
Electrolytes were measured with a benchtop AA
(Modular ISE 900-Modul, Roche Diagnostics,
Mannheim, Germany. Electrolytes instrument
works on the principle of ion-selective
electrodes (ISEs).

The main aim of the study was to find the
electrolytes  level alternations in  the
cardiovascular disease. We observed that
cardiovascular diseases patients having at high
risk for electrolytes depletion. Patients with
heart failure may exhibit hyponatremia due to a
decrease in water excretion, which may be
related to the enhanced release of both
angiotensin and vasopressin and can be
exaggerated by diuretic therapy. Along with
potassium and calcium that influences
cardiovascular ~ function. The two most
important  electrolytes  are potassium  and
calcium. They are both vitally concerned with
proper function of the cardiac muscle. Both
electrolytes are needed in the proper amounts
for contraction of the muscle and for the proper
conduction of heart impulses through the special

conduction pathway in the heart. Therefore,
these findings should warrant the clinician to
address for the recovery from CVD.

Keywords: Cardiovascular disease
(CVD), Hyponatremia, Hypokalemia, lonized
Calcium, Diuretics.

INTRODUCTION

The cardiovascular system
consists of the heart and blood vessels.!
There is a wide array of problems that may
arise within the cardiovascular system, for
example, endocarditis, rheumatic  heart
disease, abnormalities in the conduction
system, among  others, cardiovascular
disease (CVD) or heart disease.[? And also
subjects with congestive heart failure (CHF)
usually show electrolyte disorders, due to
the activation of several neurohumoral
mechanisms and to drugs used in this
condition, such as diuretics.B] These
abnormalities reflect the severity of CHF
and contribute to the functional impairment
and to the poor long-term prognosis.[*l The
common electrolyte abnormalities are
hyponatremia, hypokalemia and calcium
ion.B] Several mechanisms interact to
produce these alterations. The decrease in
cardiac output leads directly to a reduction
in renal blood flow, with impairment of
renal excretion of water and electrolytes,
and it causes the activation of several
neurohormonal responses which affect both
cardiovascular homeostasis and electrolyte
balance. ]
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Hyponatremia is the most common
electrolyte  abnormality  observed in
hospitalized subjects; it is defined as a
serum sodium concentration lower than 136
mmol/L.[1 Mild to moderate hyponatremia
is generally present in 10 % of Heart failure
subjects. Hyponatremia may be a marker of
neurohormonal activation that reflects the
severity of heart failure, but it may also
result from the HF therapy. [®l

It is well known that hypokalemia
can induce cardiac arrhythmias (especially
in patients with ischemic heart disease and
left ventricular hypertrophy), and that it is
associated with other adverse effects such as
muscle weakness, rhabdomyolysis, renal
failure and hyperglycemia. Thus, the
importance of regulating potassium levels is
well recognized in most intensive care units
(ICUs) and potassium levels are measured
frequently, especially in patients with
cardiovascular disease. ©!

Low serum calcium levels can also
induce arrhythmias (specifically shortening
of the electrocardiographic QT interval).
Hypocalcaemia can lead to severe
cardiovascular  depression 0 and
congestive heart failure that is unresponsive
to isotropic agents, especially in patients
with underlying cardiomyopathies. 2
These cardiovascular effects may occur in
the absence of specific electrocardiographic
changes. Thus, low electrolyte levels can
have severe adverse effects on the clinical
course of patients with cardiovascular
disease. We therefore, conducted the present
study to assess the incidence of electrolyte
in patients who have cardiovascular disease.

MATERIALS AND METHOD

The present study was conducted in
the Department of General Medicine, Who
are all attended OPD & IPD in JMF’s
ACPM Medical College and Hospital,
Dhule. Totally, 100 subjects (50 healthy
controls and 50 known CVD patients), aged
between 25-75 years of both the sexes were
included in this study.

Blood samples of all the participants
of study were collected from antecubital

vein with all aseptic precautions. Blood
samples were allowed to clot at room
temperature. The serum separated was used
for the estimation of Serum electrolytes
(Na*, K, CI" and Ca'™) by using
biochemical Kkits.

Electrolytes were measured with a
benchtop AA (Modular ISE 900-Modul,
Roche Diagnostics, Mannheim, Germany.
Electrolytes instrument works on the
principle of ion-selective electrodes (ISES).
(31 However, the measurement is performed
on diluted plasma (indirect) for the former
and on whole-blood samples (direct) for the
latter. The data was analyzed with the help
of SPSS software, version 22. The
descriptive analysis results were interpreted
as mean and standard error. The
independent t -test was applied to compare
the difference between controls and cases, p
value <0.05 was considered significant.
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Fig 1 : Showing the Controls and Patients values for sodium
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Fig 2: Showing the Controls and Patients values for Potassium
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Fig 3: Showing the Controls and Patients values for Chloride
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Fig 4: Showing the Controls and Patients values for lonized
Calcium

Table 1: showing Mean and Standard deviation of Na*, K*, clI’
and lonized calcium.

Parameters Mean + SD for | Mean + SD for | P*
Patients Controls value

Sodium 129.62+3.27 140.14+2.83 <0.03
Potassium 2.94+0.33 4.364+0.43 <0.04
Chloride 88.80+3.5 101.8+3.4 <0.04
lonized 4.27+0.36 5.04+0.32 <0.03
Calcium
DISCUSSION

Electrolyte abnormalities in

cardiovascular emergencies mostly found to
be associated with cardiovascular morbidity
and mortality. These cardiovascular effects
may occur in the absence of  specific ¢
electrocardiographic changes. Moreover,
when more than one electrolyte is deficient
the effects may be cumulative. [
Hyponatremia is an indicator of Acute
Myocardial Infarction. Serum sodium level
is prognostic indicators, i.e., rise in sodium
levels after initial fall was indicative of
clinical improvement. Therefore, estimation

of sodium and potassium levels in AMI
patients can help assess their prognosis. [*°]

Electrolyte abnormalities are
common in HF. They can be the result of
diuretics, renal impairment neurohormonal
activation, and the combination of these
factors. Sodium (Na) and potassium (K) are
the most commonly perturbed electrolytes.
But chloride is also affected. [
Hyponatraemia is common in acutely
decompensated HF. This is thought to be the
result of impaired excretion of free water
via dilution hyponatraemia, a true depletion
of sodium or both. Potassium abnormalities
are particularly due to the treatments given
for HF with hypokalaemia complicating
diuretic use and hyperkalaemia particularly
associated with increasing RAAS-blockade,
along with potassium sparing diuretics and
the sometime use of potassium supplements.
Magnesium, deficiency frequently co-exists
with hypokalaemia.’” Guidelines do not
specially indicate when or how frequently
electrolytes should be monitored as it
depends on clinical circumstances, but we
believe they should be estimated daily
during acute decongestive therapy, during
routine  post-discharge  follow-up and
following any dose changes in HF
medication.*8]

The urinary electrolyte excretion
was high whereas serum electrolyte levels
were low indicates a degree of tubular
dysfunction in our patients, despite the fact
that serum creatinine levels were normal; if
tubular dysfunction were not present then
the kidney would have reabsorbed most of
the excreted electrolytes. The cause of the
tubular dysfunction in our patients are
unknown. It seems likely that some of the
medications used in their treatment played a
role. All were treated with low doses of
dopamine, which can enhance renal
excretion of sodium and other electrolytes.
(291 |_ow levels of serum K? may be a marker
of increased neurohormonal activity and
disease progression furthermore, serum K?
is negatively correlated with plasma renin
activity and plasma noradrenaline. [2°]
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CONCULSION
The main aim of the study was to
find the electrolytes level alternations in the

in patients with severe heart failure in the
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vasopressin and can be exaggerated by 7. Adrogue” HJ, Madias NE (2000)

diuretic therapy. Along with potassium and Hyponatremia. N Engl J Med 342:1581-

calcium that influences cardiovascular 1589. o

function. The two most important 8 Oren RM (2005) Hyponatremia in
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