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Abstract:

In more than 90% of cases, IHD is a consequence of reduced coronary blood flow secondary to obstructive
atherosclerotic vascular disease. Abnormalities in plasma lipoproteins and derangements in lipid metabolism
rank among the most firmly established and best understood risk factors for atherosclerosis. A diet high in
sodium increases the risk of hypertension in people with sodium sensitivity, corresponding to an increase in
health risks associated with hypertensions including cardiovascular disease. A decrease in serum potassium (K)
level has been suggested to be a fairly common observation in patients with acute coronary syndrome (ACS),
which has been shown to increase the risk of cardiac events, including lethal ventricular arrhythmias. The aim
of this study was to see if there is any alteration of serum sodium and potassium levels with that of the altered
lipid profile levels of the cases. This is a cross sectional study, conducted in the Department of Biochemistry in
collaboration with the Department of Cardiology, RIMS. The study population consisted of 80 patients above 18
years suffering from coronary artery disease. The mean values of total cholesterol, HDL and LDL in the fasting
state is minimally altered whereas the mean value of triglyceride was raised. There was no correlation between
the raised serum triglyceride level and serum sodium and potassium levels. It may be concluded that there is no
significant correlation between serum sodium and potassium levels with the altered triglyceride levels in
patients of coronary artery disease.
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I. Introduction

In more than 90% of cases, IHD is a consequence of reduced coronary blood flow secondary to
obstructive atherosclerotic vascular disease.! Because coronary artery disease is an important manifestation of
atherosclerosis, epidemiologic data related to atherosclerosis mortality typically reflect deaths caused by
ischemic heart disease (IHD); indeed, myocardial infarction is responsible for almost one fourth of all deaths in
the United States.> The major underlying cause of IHD is atherosclerosis; while myocardial infarctions can
occur at virtually any age, the frequency rises progressively with increasing age and with increasing
atherosclerotic risk factors.’

Abnormalities in plasma lipoproteins and derangements in lipid metabolism rank among the most
firmly established and best understood risk factors for atherosclerosis. Hyponatremia is defined as serum sodium
level < 136 mmol/L.*> Normal potassium level considered in our study was 3.5-5.5 mmol/L. Hypokalemia is
defined as serum potassium level <3.5mmol/L.° Different electrolytes such as potassium and sodium play an
important role in the cell metabolism, electrical conduction and membrane excitability. Abnormalities of these
electrolytes due to different causes can lead to a significant cardiac life threatening events.” Sodium and chloride
serum levels are both carefully controlled by the kidneys, and acute and chronic excessive intake of both ions
can cause adverse health effect. However, only serum sodium is thought to be strongly correlated to blood
pressure levels and cardiovascular disease.? A diet high in sodium increases the risk of hypertension in people
with sodium sensitivity, corresponding to an increase in health risks associated with hypertensions including
cardiovascular disease.® A decrease in serum potassium (K) level has been suggested to be a fairly common
observation in patients with acute coronary syndrome (ACS),******3 which has been shown to increase the risk
of cardiac events, including lethal ventricular arrhythmias.*****° In addition, a decrease in K level generally
induces vasoconstriction,” which leads to further ischemia, thereby producing a vicious cycle. The present
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study was taken up to see if there is any alteration of serum sodium and potassium levels with that of the altered
lipid profile of the cases.

Il. Material And Methods

The study was a cross sectional study conducted in the Department of Biochemistry in collaboration
with the Department of Cardiology, Regional Institute of Medical Sciences & Hospital, Imphal, Manipur for a
period of 24 months from September 2016 to August 2018.
Study Design: A cross sectional study.
Study Location: This was a tertiary care teaching hospital based study done in Department of Biochemistry in
collaboration with Department of Cardiology, RIMS, Imphal.
Study Duration: September 2016 to August 2018.
Sample size: 80 patients.
Sample size calculation: Taking the standard deviation 34.1gm and standard error 8 of postprandial serum lipid

2
profile the sample size has been calculated by using the formula, Sample size = 4 x :—2 where, S (standard

deviation) - 34.1gm, L (margin of error) — 16,e (standard error) — 8, precision — 95%

Subjects & selection method: The study population consisted of 80 patients above 18 years suffering from
coronary artery disease and the patients were chosen from those admitted in the cardiology ward of RIMS,
Imphal.

Inclusion criteria: 80 patients who were admitted within 12 hours after onset of symptoms in ICCU or
Medicine Ward of RIMS Hospital having typical ischaemic symptoms, and whose test reports for CK-MB &
Trop-1 showed positive results were the study population.

Exclusion criteria: Patients suffering from chronic heart failure, hepatic and renal disease, malignancy and
anaemia were excluded from the study.

Procedure methodology

5 ml of venous blood was collected, each in the fasting state by venipuncture from antecubital vein.
The blood collected in the plain vial was centrifuged for 10 minutes within 30 minutes of collection and the
serum was stored immediately at < -20 °C. Other investigation parameters were collected from the
documentation of routine investigations done in the hospital. Serum lipid profile estimation was done by
Enzymatic Colorimetric Test with lipid clearing factor (LCF) by using kits marketed by Human Gesellschaft fur
Biochemica und Diagnostica mbH through its Indian branch supply. Serum Sodium and potassium estimation
was done by Enzymatic Colorimetric Test by using kits marketed by M/s Excel Diagnostics Pvt Ltd and also by
using photocolorimeter machine. Approval of Research Ethics Board, RIMS, Imphal was taken. Informed
consent was taken from the participants before the study and confidentiality were maintained.

Statistical analysis

The results available were analysed using SPSS version 20. Chi-square test was used to ascertain the
significance of differences between mean values. The level P < 0.05 was considered as the cutoff value for
significance.

1. Result
A. Socio demographic variables
Fig 1 : Bar diagram showing age distribution of cases.
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Figure 2: Pie chart showing distribution of cases by sex.

Table 1 : Mean and standard deviation values of lipid profile.
In table 1, the mean and the standard deviation values of lipid profile are shown.

Lipid profile (Mean + SD)
Cholesterol 169.61 + 42.863
Triglyceride 187.23 + 86.940
HDL 36.73+11.173
LDL 95.30 + 34.614

Table 2 : Correlation between triglyceride and serum sodium levels in cases.

Sodium p-value
<145meq/I >145meq/I 0.112
Triglycerides <150mg/dI 46 4
>150mg/dI 30 0

Table 2, shows the correlation between the triglyceride and serum sodium level. The correlation was
done by chi-square test. There was no correlation between the triglyceride level and serum sodium, and this
finding was statistically insignificant (p=0.112).

Table 3 : Correlation between serum triglyceride and serum potassium levels in cases.

Potassium p-value
Fasting Triglycerides <5.0meq/I >5.0meq/| 0.879
<150mg/dI 47 3
>150mg/dI 28 2

Table 3, shows the correlation between the triglyceride and serum potassium level. The correlation was
done by chi-square test. There was no correlation between the fasting triglyceride level and serum potassium,
and this finding was statistically insignificant (p=0.879).

IV. Discussion

Serum lipid profile is one of the major risk factor for coronary heart disease. This study was carried out
to estimate both the fasting lipid profile level along with serum sodium and potassium levels in coronary artery
disease patients and to compare the findings of fasting and non-fasting lipid profile.

In this study, most of the cases were elderly males. This is evident from table 1, which shows that
maximum number of cases i.e. 33.75% were in the age group between 61 — 70 years followed by 25% in 51 — 60
age group, 20% in 71 — 80 age group, 16.25% in 41 — 50 age group, 3.75% in 30 — 40 age group and 1.25% in
>80 years age group. Mean age of cases was 61.7 years. Table 2 shows that most of the cases constituted of
male population i.e. 71.25% and the rest 28.75% were females. These findings were consistent with the
observation of a study done by Goulart AC et al'®, in which the mean age was 62.7years and 58.5% were men.
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With aging, there is an incremental acquisition of several CVD risk factors in an individual’s lifespan. When
these risk factors are incorporated in a multivariable regression model, age still remains an independent risk
factor. The burden of CVD risk associated with rising age can be reduced partly by the modification of
traditional coexisting CVD risk factors.'

It is seen from Table 5, that the mean values of total cholesterol, HDL and LDL in the fasting state is
minimally altered whereas the mean value of triglyceride was raised. The mean values of total cholesterol,
triglyceride, HDL and LDL was 169.61mg/dl, 187.23mg/dl, 36.73mg/dl and 95.30mg/dI respectively.

Increase in serum sodium level is associated with increased risk of coronary artery disease. But in this
present study most of the cases had normal serum sodium level (<145mEg/L) and this was contradictory to the
findings of the study done by Gao S et al®®. In the present study there was no correlation between serum
triglyceride levels and serum sodium levels and the finding was statistically insignificant.

Both low and high potassium levels is detrimental for cardiac function. Most of the cases in the present
study have normal serum potassium levels and this finding was contradictory to the findings of the study done
by Zhao GX et al**, who demonstrated that elevated levels of serum potassium are closely associated with the
severity of coronary artery lesions and the number of disease vessels in coronary artery disease patients. No
association was found between serum triglyceride levels and potassium levels according to this study.

V. Conclusion

The results of this study shows that the levels of serum triglyceride, which is more atherogenic, was
raised in the cases. There was not much alteration in the serum cholesterol, HDL and LDL levels. This study
could not demonstrate any association of serum sodium and potassium with the altered serum triglyceride levels
among the cases.

This is the first study in Indian Manipuri population with coronary artery disease to compare the lipid
profile levels with the serum sodium and potassium levels. This study concludes that as compared to the altered
serum triglyceride levels there is not much alteration in the serum sodium and potassium levels in coronary
artery diseased patients.

References
[1]. Kumar V, Abbas AK, Aster JC. Heart. In: Mitchell RN, editor. Robbins Basic Pathology. 9" ed. Canada: Elsevier; 2013. p. 365-
406.
[2]. Kumar V, Abbas AK, Aster JC. Blood vessels. In: Mitchell RN, editor. Robbins Basic Pathology. 9" ed. Canada: Elsevier; 2013. p.
327-64.
[3]. Kumar V, Abbas AK, Aster JC. Heart. In: Mitchell RN, editor. Robbins Basic Pathology. 9" ed. Canada: Elsevier; 2013. p. 365-
406.

[4]. Adrogue HJ, Madias NE. Hyponatremia. N Engl J Med 2000 May 25;342(21):1581-9.
[5]- Rowe JW, Shelton RL, Helderman JH, Vestal RE, Robertson GL. Influence of the emetic reflex on vasopressin release in man.
Kidney Int 1979 Dec;16(6):729-35.

[6]. Solomon RJ, Cole AG. Importance of potassium in patients with acute myocardial infarction. Acta Med Scand Suppl
1981;209(647):87-93.
[7]. Tada Y, Nakamura T, Funayama H, Sugawara Y, Ako J, Ishikawa SE, et al. Early development of hyponatremia implicates short

and long term outcomes in ST elevation acute myocardial infarction. Circ J 2011 May;75(8):1927-33.

[8]. Andersson B. Regulation of body fluids. Ann Rev Physiol 1977;39(1):185-200.

[9]. Morimoto A, Uzu T, Fujii T, Nishimura M, Kuroda S, Nakamura S, et al. Sodium sensitivity and cardiovascular events in patients
with essential hypertension. Lancet 1997 Dec 13;350(9093):1734-7.

[10]. Madias JE, Shah B, Chintalapally G, Chalavarya G, Madias NE. Admission serum potassium in patients with acute myocardial
infarction: its correlates and value as a determinant of in-hospital outcome. Chest 2000 Oct;118(4):904-13.

[11]. Foo K, Sekhri N, Deaner A, Knight C, Suliman A, Ranjadayalan K, et al. Effect of diabetes on serum potassium concentrations in
acute coronary syndromes. Heart 2003 Jan;89(1):31-5.

[12]. Rodger JC, Simpson E, Rolton HA, Reid W. The hypokalaemia of acute myocardial infarction. Ann Clin Biochem 1986
Mar;23(Pt2):204-5.

[13].  Herlitz J, Hjalmarson A, Bengtson A. Occurrence of hypokalemia in suspected acute myocardial infarction and its relation to
clinical history and clinical course. Clin Cardiol 1988 Oct;11(10):678-82.

[14].  Nordrehaug JE, Johannessen KA, Lippe GVD. Serum potassium concentration as a risk factor of ventricular arrhythmias early in
acute myocardial infarction. Circulation 1985 Apr;71(4):645-9.

[15].  Salerno DM, Asinger RW, Elsperger J, Ruiz E, Hodges M. Frequency of hypokalemia after successfully resuscitated out-of-hospital
cardiac arrest compared with that in transmural acute myocardial infarction. Am J Cardiol 1987 Jan 1;59(1):84-8.

[16]. Macdonald JE, Struthers AD. What is the optimal serum potassium level in cardiovascular patients? J Am Coll Cardiol 2004 Jan
21;43(2):155-61.

[17].  Oberleithner H, Kusche-Vihrog K, Schillers H. Endothelial cells as vascular salt sensors. Kidney Int 2010 Mar;77(6):490-4.

[18].  Goulart AC, Santos IS, Sitnik D, Staniak HL, Fedeli LM, Pastore CA, et al. Design and baseline characteristics of a coronary heart
disease prospective cohort: two-year experience from the strategy of registry of acute coronary syndrome study (ERICO study).
CLINICS 2013 Mar;68(3):431-4.

[19]. Dhingra R, Vasan RS. Age as a cardiovascular risk factor. Med Clin North Am 2012 Jan;96(1):87-91.

[20]. Gao S, Cui X, Wang X, Burg MB, Dmitrieva NI. Cross-sectional positive association of serum lipids and blood pressure with serum
sodium within the normal reference range of 135-145 mmol/I. Arterioscler Thromb Vasc Biol 2017 Mar;37(3):598-606.

[21].  Zhao GX, Jin XL, Kang JL, Jin CZ. Serum potassium levels are associated with coronary artery lesion severity in coronary artery
disease. Int J Clin Exp Med 2016 Feb;9(2):3705-10.

DOI: 10.9790/0853-1902142629 www.iosrjournals.org 29 | Page



