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Abstract

______________________________________________________________________________________________________
Purpose: The objective is to determine the predictors of hyperkalaemia, severity of
hyperkalaemia and to access the prevalence of cardiovascular diseases
Methodology: A cross sectional observational study was conducted on the predictors of
hyperkalaemia in CVD patients, in a tertiary care teaching hospital for a period of 6 months.
Results: Among 105 patients, there were 83 males and 22 females, the age group from 41-60
year shows more CVDs and 61-80 years aged patients are more prone to hyperkalaemia and
shows more prevalent when compared to other age groups. The major risk factors of
hyperkalaemia were Drugs (30.23%), Disease (58.13%), and Drug interactions
(11.62%).Among the cardiovascular diseases, Myocardial Infarction (38%) were the most
common type of CVD, while in hyperkalaemia Ischemic Heart Disease (48.83%) were more
prevalent. The severity of hyperkalaemia is measured as Mild (60.46%), Moderate (37.20%),
and Severe (2.32%).
Conclusion: The present study was carried out in order to assess the predictors, prevalence
and severity of hyperkalaemia in cardiovascular disease patients. Our study concluded that
patients with cardiovascular disease can have an increased risk of hyperkalaemia.
Keywords:
CVD, Hyperkalaemia, Cross sectional observational study, Predictors,
Prevalence, Severity.

INTRODUCTION
Hyperkalaemia is the medical term that describes a
potassium level in your blood that is higher than normal
(3.5-5.5mEq/L)1.Globally hyperkalaemia has been reported
in less than 5% of the general population, an estimated 3.7
million adults had hyperkalaemia in 2010 and this
prevalence rate has increased since 2014 to 11.5% hence it
increases the chance of risk in CVD1
Mild cases of hyperkalaemia may not produce symptoms
and may be easy to treat, severe cases of hyperkalaemia that
are left untreated can lead to fatal cardiac arrhythmias,
which are abnormal heart rhythms3. The cardiac toxicity of
hyperkalaemia is a major cause of morbidity and mortality4,
Hence we are finding the risk factors of hyperkalaemia that
contribute towards cardiovascular disease; such as Disease,
Drug, and Drug interaction1. Hyperkalaemia is the most
common condition and it has been discovered on routine
laboratory tests. Patients with heart failure (HF), diabetes
mellitus (DM), and drugs like ACE inhibitors, reninangiotensin-aldosterone
system
inhibitors
(RAASi),
spironolactone, and these agents alone or in combination
cause elevation in potassium, and they are at higher risk for
hyperkalaemia2.
Potassium is the major intracellular cation in the body. In
that majority of potassium is sequestered within the cell,
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Potassium and sodium concentrations play a crucial role in
the electric signal functioning of the heart’s middle layer
known as the myocardium. An increased level of potassium
can interfere with the electrical signals in the muscle layer
and that decreases the intracellular/extracellular potassium
ratio. Hence the resting membrane potential becomes less
negative and closer to the threshold excitation potential and
leads to different types of heart arrhythmias3. So estimating
the additional risk factors of hyperkalaemia would be helpful
to clinicians for risk assessment and to the addition of highrisk patients4.
Based on severity, hyperkalemia is classified as mild (5.56.0mEql), moderate (6.1-6.9mEq/l) severe (>7.0mEq/l)16.
The patients, by virtue of their disease, comorbidities, and
medical therapy, are at risk for hyperkalemia. Hyperkalemia
can be classified into two types:
1. Inherent hyperkalemia: includes hormonal disorders
(e.g.,
Addison’s
disease,
Hyporeninemic
Hyperaldosteronism), diabetes mellitus, and diseases
with cell membrane instability that can cause
intracellular and extracellular shifts;
2. Treatment-related hyperkalemia: medications (e.g.,
RAASi, mineralocorticoid receptor antagonists, NSAIDs,
diuretic agents, heparin)1.
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MATERIALS AND METHODS:
The study was conducted in inpatient wards of the
department of cardiology 500 bedded teaching hospital. This
was an cross sectional observational study that was
conducted for a 6-month period. The subjects who were of
age 18 years and above, all inpatients having cardiovascular
disease and subjects who were willing to participate in the
study and signed written informed consent were included.
Lactating and pregnant women up to 12 weeks after Partum
and subjects with psychiatric disorders and those who were
unable to answer the questions and all patients with renal
impairment were excluded.
Data was collected from the selected subjects. Subjects were
also counselled about their disease during their
hospitalization. Collected data were entered in Microsoft
Excel to evaluate the objectives of the study.
Study Tools:
Patient’s social history, location, and demographic details;
clinical data including duration of hospital stay, radiographic
details, laboratory profile, diagnosis, symptoms, etc.
therapeutic data including the name, route, dose, and
frequency of the drug; the duration of therapy and other
relevant details were recorded in a suitably-designed
individual case record form by reviewing their prescriptions,
medical records, and caretakers.
Ethical Clearance
The study was approved by BAPUJI PHARMACY COLLEGE
institutional ethical committee on human subjects research
with approval number IEC No; BPC/IEC No.58/2019-2020
Subjects meeting the inclusion and exclusion criteria who
hospitalised in cardiology department were explained about
the purpose of the study and informed consent was
obtained. Data was collected from the selected subjects with
the help of a self-designed data collection form. It was then
used to obtain information about predictors of hyperkalemia
in cardiovascular disease patients. Subjects were also
counselled about their disease during their hospitalisation.
Collected data were entered in Microsoft Excel to evaluate
the objectives of the study.

Figure 1: Gender distribution of hyperkalemia patients
Table 1: Distribution of Hyperkalemic Patients based on Age
Group
S.N.

Age category

No. of
patients

Percentage
(%)

1

18-40

11

10.6

2

41-60

52

49.5

3

61-80

35

33.3

4

>80

7

6.6

Figure 2. Illustrates that predictors of hyperkalemia were a
disease, drug, and drug interaction. There were 61.9%
patients with hyperkalemia associated with known Disease (
IHD,HTN, MI, DM,RA) , 32 patients ( 30.47% ) with Drugrelated hyperkalemia (ACE,ARB, Spironolactone) , 08
patients
(7.62%)
with
Drug
interaction
(Spironolactone+ACE,
ACE+ARB)
associated
with
hyperkalemia.

RESULTS:
The study included a total of 105 patients were enrolled in
the study, out of which 83 (79%) were Males and 22 (20.9%)
were Females (fig.1).
The resulted of Age-wise categorization revealed that out of
105 subjects 52 ( 49.5% ) patients belong to the class of 4160 years, followed by 35 ( 33.3% ) patients are in the age
group of 61-80 years, 11(10.6% ) patients were between 1840 years, only 7( 6.61% ) were aged more than 80 years, as
mentioned in Table 1.

Figure 2: Distribution of Hyperkalaemia patients based on
Risk Factors
As depicted in Table 2, Among the 105 hyperkalemic
patients, the prominent disease was IHD 45 (42.83%)
patients, followed by MI 36(34.28%), Unstable angina
9.30% and other conditions with 4.7% of total subjects
diagonised with hyperkalemia.

Table 2: Distribution of Cardiovascular diseases among Hyperkalemic patients
Sl.no
1
2
3
4
5
6
7
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Cardiovascular Disease
IHD
MI
Unstable Angina
CAD
CHD
Arrhythmia
Others

No. of Patients(n=105)
45
36
08
04
03
04
05
[2]

Percentage (%)
42.8
34.28
7.6
3.80
2.8
3.8
4.7
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The results of the study on the basis of severity of hyperkalemia illustrated that most of the patients belong to Mild category 26
(60.46%), Moderate 16 (37.20%) and Severe 1 (2.32%) in nature as shown figure 3.

Figure 3: Distribution of Hyperkalaemia based on severity scale

DISCUSSION
Cardiovascular diseases are a group of disorders of heart and
blood vessels. CVDs are one of the leading causes of death in
India due to change in food habits, sedentary lifestyle etc.
There were certain risk factors for CVD such as high BP,
Smoking, DM, electrolyte changes etc. Hyperkalemia is one of
the risk factors for CVD. The objective of our study was to
assess risk factors of hyperkalemia among people with
cardiovascular disease.
This study was conducted for a period of 6 months, a cohort
of 105 patients with cardiovascular disease were assessed
for the risk factors of hyperkalemia. Based on the patient
demographic details, past medical and medication history
and laboratory parameters (electrolytes) of the patients
were assessed to meet the objectives of the study.
A total of 105 patients were enrolled in the study, out of
which 83 (79%) were Males and 22 (20.9%) were Females.
This study also reveals males predominance over female and
was similar to the study conducted by Aishwarya A.T, et-al 1
The present study demonstrated that, the most prevalent age
group with cardiovascular disease belongs to 41-60 years of
age (45%) which is contrary to the study conducted by
Aishwarya A.T, et-al1 which demonstrated the age group of
61-70, followed by 33.3% of patients are in the age group of
61-80 years, 10.6% patients were between 18-40 years, and
about 6.6% patients belonging to the age group of more than
80 years.
As depicted in Table 2, The most commonly seen
cardiovascular disease among subjects were identified as
Myocardial infarction (34.28%), Ischemic heart disease
(42.8%), Unstable angina (7.6%), Congestive heart failure
(2.8%), Coronary artery disease (3.80%), Arrhythmia
(3.80%) and patients with Congestive heart disease (2.9%)
which is similar to the study conducted by Alexander Michel
et al5, which showed that 96.7% had IHD followed by other
cardiac diseases. Whereas in a study conducted by Michael H
Alderman et al6 showed that (11.1%) of coronary artery
disease as the most common disease which is contradictory
to the present study results.

among the study population the predictors of hyperkalaemia
was known to be is due to Disease (61.9%), 30.47% were
Drug related, and 7.6% was due to Drug interaction. This
study shows that the prominent risk factors include
Hypertension, IHD, diabetes, IWMI, few drugs include ACE
inhibitors, ARBs, Spironolactone and drug interactions
includes ACE inhibitors with ARBs and ACE inhibitors with
spironolactone. These drug-drug interactions were procured
from Micromedex. The results of the study are similar to the
study done by Alexander Michel et al5 in their study results
shows the significant risk factors of hyperkalaemia were
renal failure, type 2 diabetes mellitus, valvular heart disease
and current use of potassium sparing diuretics,
trimethoprim, NSAIDs and several drug combinations.
The study also categorised the hyperkalemic patients based
on the severity of the disease as Mild (5.5- 6.0mEq/L),
Moderate (6.1-6.9mEq/L), Severe (>7.0 mEq/L). Our study
showed that most hyperkalemic patients belong to Mild
category (50.47%) followed by Moderate (41.9.%), and only
7.6% of patients were found to be Severe . which is similar to
the study results conducted by Aiswarya A. T et al1.

CONCLUSION
The occurrence of hyperkalaemia in cardiovascular disease
patients was described based on their severity, age group,
gender and different cardiovascular conditions. Our findings
may better help to identify patients with heart failure most
likely to benefit from the careful monitoring of serum
potassium levels. Pharmacovigilance is needed during the
start of treatment with certain medications.
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The risk factors of hyperkalaemia among CVD patients were
categorized as disease, drugs, and drug interaction induced ,
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