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Abstract

Background:In particular, the effectiveness of restricted sodium or increased potassium
intake on mitigating hypertension risk has been demonstrated in clinical and observational
research. The role that modified sodium or potassium intake plays in influencing the renin-
angiotensin system, arterial stiffness, and endothelial dysfunction remains of interest in
current research. Material and Methods:This is a prospective and observational study has
been conducted at the Department of Biochemistry, Shri Ram Murti Smark Institute of
Medical Sciences (SRMS IMS), Bareilly U.P. India. Patients either gender above 20 years of
age with primary hypertension were included. The subjects were examined clinically and the
physical examinations included measurement of height in cms, weight and blood pressure.
Body mass index (BMI) was calculated as the weight in kilograms divided by the square of
the height in meters. Blood Pressure was measured on the right arm using standard
sphygmomanometer with participant seated quietly on a bench with back support after
physical rest for 5 minutes. Results: A total of 120 subjects were included in the study out of
which 60 case group and 60 control group. In our study 73 (60.8%) were male and 47
(39.1%) were females. The most common age group from 61 — 70 years constituted to about
35.0% of the patients. The next age group involved was 51 — 60 years having 26.6% of
patients followed by 21.6% and 16.6% in 41 — 50 and 21 — 30 years age groups shown. Mean
serum sodium in grade | hypertension is 144.6+£5.93 and in grade Il hypertension is
144.6+7.35. It is not statistically significant (‘p” value = 1.26). Mean serum potassium in
grade | hypertension is 3.29+0.32 and in grade Il hypertension is 3.81+0.38 and is not
statistically significant (‘p’ value = 0.96).Conclusion:Base-line serum potassium level, but
not baseline serum sodium level, was positively related to the risk of incident hypertension in
these population.
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Introduction

High blood pressure, also known as hypertension, is one of the most well-known major risk
factors for cardiovascular disease (CVD) and stroke.!) Estimates reported by the American
Heart Association indicate that in 2007-2010, 33% of all adults aged 20 years in the United
States (i.e., 78,000,000) had hypertension./ According to the American Heart Association,
prevalence estimates for hypertension are comparable between men and women, are highest
among African Americans (44%), and show that only 53% of all hypertensive adults have
their blood pressure under control.®! Given the established relation between hyper-tension
and CVD and stroke, 2 leading causes of morbidity and mortality worldwide, it is critical that
simple yet effective interventions for reducing blood pressure be identified. Potentially
relevant indicators of CVD and stroke risk also include the renin-angiotensin system,™
arterial stiffness and the augmentation index,® and endothelial dysfunction.!”
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Dietary interventions, in particular those based on sodium or potassium intakes, have
demonstrated their ability to re-duce blood pressure in humans. For example, the Dietary
Approaches to Stop Hypertension (DASH) diet, a U.S.-based multicenter randomized
controlled trial (RCT), showed that a high-potassium and high-calcium dietary intervention
was associated with significantly reduced mean blood pressure at low, intermediate, and high
sodium intakes compared with the control diet.®%

Several mechanisms exist by which sodium and potassium can influence blood pressure, and
evidence indicates that the interaction between these nutrients plays a dominant role in the
development of primary hypertension.*”! Specifically, diets characteristic of the modern
Western diet—which is high in sodium and low in potassium—produce a biologic interaction
with the kidneys, resulting in excessive sodium and insufficient potassium concentrations in
the human body; these biologic changes result in vascular smooth muscle cell contraction,
followed by an increase in peripheral vascular resistance and higher blood pressure, and
finally hypertension.*? The influence of sodium or potassium intake on the renin-angiotensin
system, arterial stiffness, and endothelial dysfunction remains under study.**!

The joint effects of low sodium and high potassium in-takes on blood pressure, hypertension,
and related factors may be larger than the effects of either sodium or potassium alone. Up
to the present date, no known study has been undertaken to determine if the sodium-to-
potassium role is more strongly associated with blood pressure and related risk factors for
CVD than either sodium or potassium alone. The goal of this study was to identify the current
research gaps, and to make research recommendations on the basis of the published data
regarding the evaluation of these determinants for blood pressure and related factors.

Material and Methods

This is a prospective and observational study has been conducted at the Department of
Biochemistry, Shri Ram Murti Smark Institute of Medical Sciences (SRMS IMS), Bareilly
U.P. India.

Inclusion Criteria
Patients either gender above 20 years of age with primary hypertension.

Exclusion Criteria

Patients below 20 years. Patients with renal failure, Patients with secondary hypertension.
Patients on non-steroidal anti-inflammatory agents, antihypertensive agents.

Their physical examinations included measurement of height in cms, weight and blood
pressure. Body mass index (BMI) was calculated as the weight in kilograms divided by the
square of the height in meters. Blood Pressure was measured on the right arm using standard
sphygmomanometer with participant seated quietly on a bench with back support after
physical rest for 5 minutes. The mean value of three consecutive readings was used both at
the baseline and the follow-up surveys. Hypertension was defined as a mean systolic blood
pressure >140 mmHg, and/ or a mean diastolic blood pressure >90 mmHg, and/or taking
antihypertensive medication. Optimal blood pressure was defined as a mean systolic blood
pressure < 120 mmHg and a mean diastolic blood pressure < 80 mmHg. Normal blood
pressure was defined as a mean systolic blood pressure of 120-129 mmHg and a mean
diastolic blood pressure of 80— 84 mmHg. Pre-hypertension was defined as a mean systolic
blood pressure of 130-139 mmHg and a mean diastolic blood pressure of 85-89 mmHg.
Diabetes mellitus was defined as fasting blood glucose > 126 mg/dl (7.0 mmol/L) or the use
of anti-diabetic drugs. Overnight fasting venous blood samples were collected for the
measurements of serum glucose, blood lipid, and electrolyte concentrations. Serum potassium
and sodium levels were measured by the ion-selective electrode method. Fasting blood
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glucose was measured by enzymatic methods. High-density lipoprotein and low-density
lipoprotein were measured by the homogeneous assay.

Results
A total of 120 subjects were included in the study out of which 60 case group and 60 control

group.

Table 1: Showing age and Gender wise distribution of the case group.

Age Group(YTrs) Male Female Total Percentage
21 -30 13 7 20 16.6
41 -50 17 9 26 21.6
51-60 19 13 32 26.6
6170 24 18 42 35.0
Total 73 47 120 100

In [Table 1], 73 (60.8%) were male and 47 (39.1%) were females. The most common age
group from 61 — 70 years constituted to about 35.0% of the patients. The next age group
involved was 51 — 60 years having 26.6% of patients followed by 21.6% and 16.6% in 41 —
50 and 21 — 30 years age groups shown in [Table 1].

Table 2: Distribution of cases and controls with respect to Body Mass Index (BMI).

BMI Cases Controls

No. % No. %
Underweight <18.5 7 08 8 11
Normal weight 18.5- 22.9 18 34 37 65
Overweight 23-24.9 14 20 12 20
Obese >25 21 38 3 4
Total 60 100 60 100

In our study 36% of cases were obese while in the control group obesity was noticed in 2%.
Details are given in following [Table 2].

Table 3: Distribution of BMI between cases and controls

BMI Cases Controls
Mean 25.39 23.61
S.D 4.16 3.43

‘p’ value = 0.0001

The mean body mass index in the case group is 25.39 + 4.16 and in the control group is 23.61
+ 3.43. This shows that the difference in Body Mass Index between cases and controls was
statistically significant [Table 3].

Table 4: Distribution of BMI with respect to grade of hypertension.

BMI Grade | Hypertension Grade Il Hypertension
<18.5 4 4

18.5-22.9 6 12

23-24.9 5 9

>25 5 15

Total 20 40

‘p’ value = 0.08
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No significant difference was found for BMI between grade | and grade Il hypertension case
in [Table 4].

Table 5: Distribution of cases with respect to grade of hypertension

Hypertension No. Cases%
Grade 1 21 29
Grade 2 39 71

In our study 21 cases were of grade | hypertension and 39 cases were of grade 11 hypertension
in [Table 5].

Table 6: Serum sodium with respect to gender in grade | and grade Il hypertension

Grade of Hypertension | Males Females

Mean S.D. Mean S.D.
Grade | 143.27 6.32 146.2 8.91
Grade Il 145.37 7.79 143.49 7.93

Serum sodium levels in grade Il hypertension in males was 145.37 + 7.79 and in females was
143.49 £ 7.93. Though sodium values are high in males compared to females but it is not
statistically significant (‘p” value = 0.83) in [Table 6].

Table 7: Serum potassium with respect to gender in grade | and grade Il hypertension

Grade of Hypertension Males Females

Mean S.D. Mean S.D.
Grade | (mEq/L) 3.27 0.32 3.31 0.14
Grade 11 (mEg/L) 3.84 0.79 3.94 0.18

Serum potassium levels in grade | hypertension in males was 3.27 + 0.32 and in females was
3.31 £0.14. Not statistically significant (‘p’ value = 0.58). Serum potassium levels in grade II
hypertension in males was 3.84 + 0.79 and in females was 3.94 + 0.18. Not statistically
significant (‘p’ value = 0.97) in [Table 7].

Table 8: Serum sodium and potassium levels in grade | and grade Il hypertension

Grade of Hypertension Serum Sodium Serum Potassium
Grade | 144.6+5.93 3.29+0.32
Grade Il 144.6+7.35 3.81+0.38

Mean serum sodium in grade | hypertension is 144.6+5.93 and in grade Il hypertension is
144.6£7.35. It is not statistically significant (‘p’ value = 1.26). Mean serum potassium in
grade | hypertension is 3.29+0.32 and in grade Il hypertension is 3.81+0.38 and is not
statistically significant (‘p’ value = 0.96).

Discussion

As far as we know, there are few epidemiological studies investigating the association
between serum potassium level and hypertension with only one cohort study among them. ™!
The Framingham Heart Study found that adults with serum potassium > 5.2 mEq/L had
increased risk of hypertension, though the difference was not significant.!®! Higher serum
potassium level was also associated with increased risk of CVD. The results of Fang, et al.l'”]
suggested that there was an increase in CVD mortality among the population with serum
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potassium > 4.5 mEq/L, after adjusting for other CVD risk factors. Wannamethee, et al. [18]
reported an in-crease in mortality risk of 70% in male smokers with serum potassium > 5.2
mEq/L.

The results of cross-sectional and case-control studies of serum potassium and hypertension
were not consistent with our study. Kesteloot, et al,™®! Pikilidou, et al.?® and Rinner, et al.l*!!
found that serum potassium level was negatively associated with blood pressure. Hu, et al.[??
suggested that serum potassium level was lower in hypertension group compared with non-
hypertension group. However, it is insufficient to infer causality of serum potassium level on
future risk of hypertension based on results from cross-sectional and case control studies.

We found an 84% increased risk of hypertension in individuals with baseline serum
potassium level > 4.80 mEq/L compared with level of 4.20—4.79 mEg/L, in accordance with
the trend shown by Framingham Heart Study.®! Our study was similar to that of the
Framingham Heart Study with respect to follow-up years, but the participants in our study
were older. In addition, the Framingham Heart Study excluded participants with creatinine
levels > 2.0 mg/dL and potassium levels > 6.3 mEq/L, however, all participants had
creatinine levels < 2.0 mg/dL and potassium levels < 6.3 mEq/L in our study.

There was no significant association between baseline serum sodium level and risk of
hypertension, which was consistent with Framingham Heart Study. While a cross-sectional
study from Kesteloot, et al.*®! found a negative correlation between serum sodium level and
blood pressure. And Hu, et al.?? found no significant difference in serum sodium level
between hypertension and non-hyper-tension groups.

Potassium and sodium play important roles in the maintenance of cellular functions, and
raised or lowered serum potassium level may be harmful to health.’**! Our results found that
elevated serum potassium could increase the risk of hypertension. The physiological
mechanisms by which higher serum potassium level increase hypertension risk are not fully
understood. Renal function may affect the level of serum potassium.!” This indicated that
the association between serum potassium and hypertension risk was independent of renal
function. Our study found no association between serum sodium and risk of hypertension.
The regulation of blood pressure by sodium may be based on dietary intake and renal
excretion, independent of serum sodium level.?®!

Increased dietary intake of potassium and sodium may subsequently increase potassium and
sodium levels in blood.?” The Atherosclerosis Risk in Communities (ARIC) Study measured
the dietary and serum potassium levels in 12,209 participants,?® and showed that serum
potassium level was higher in the group of high potassium intake. In this study, serum
potassium level was divided into 4 groups < 4.0, 4.0-4.5, 4.5-5.0 and 5.0-5.5 mEq/L, and the
dietary potassium intake were 1.63 + 0.43, 1.65 + 0.42, 1.68 + 0.41 And 1.70 = 0.41 mg/kcal
(P < 0.01), respectively. Another research among normotensive individuals showed that with
the salt intake from 10 mmol/day increased to 250 mmol/day, plasma sodium levels changed
from 138.5 + 0.7 mmol/day to 141.5 + 1.1 mmol/day.**

Salt substitute containing 25% potassium chloride, 65% sodium chloride and 10%
magnesium sulfate to replace 100% sodium chloride are currently used in China to reduce
sodium intake and increase potassium intake.*® However, our results suggested that an
increase in serum potassium might also increase the risk of hypertension. Individuals with
normal blood pressure who use such salt substitute over a long period may thus be at
increased risk of hyper-tension. In fact, the results from studies with health out-comes were
insufficient to draw a conclusion whether low sodium intake is associated with an increased
or reduced risk of CVD in general population. %%

980



Journal of Cardiovascular Disease Research

ISSN: 0975-3583,0976-2833 VOL13, ISSUE 02, 2022

Conclusion

The results of this study indicated that elevated serum potassium level might in-crease the
risk of incident hypertension, while serum sodium level was unrelated to hypertension risk.
These findings suggested that potassium might not always be beneficial in terms of reducing
the risk of hypertension. However, further studies with larger sample size and wider age
ranges are needed to clarify the relationships between serum potassium and sodium and the
risk of hypertension.
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