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Abstract

Background: Hypokalemia is a common electrolyte disturbance seen in admitted patients. It
is associated with increased mortality, morbidity and poor prognosis. The goal of this study is
to quantify the magnitude of hypokalemia, identify key risk factors, and improve the

management strategies for affected patients.

Methods: A hospital-based retrospective study was conducted from July 7 to November 20.
Medical records of patients admitted between September 2023 to August 2024 were utilized
to gather demographic, clinical, and laboratory data through structured checklist and chart
reviews. The collected data were processed and analyzed using SPSS version 26. Univariate
and Multivariable logistic regression analyses were employed to identify factors associated

with hypokalemia, with statistical significance set at p< 0.05.

Results: The study consisted of 308 patients. The magnitude of hypokalemia was 32.8%.
Univariate analyses indicated that diuretic use, cardiac diseases, and gastrointestinal losses
from vomiting and diarrhea were significantly linked to hypokalemia. However, in multivariable
analysis, only diuretic use (AOR= 2.21, (95% CI: 1.07-4.56), p=0.033), and cardiac diseases
(AOR= 2.24, (95% CI: 1.10-4.60), p=0.027) remained independently associated with

hypokalemia.

Conclusion: Hypokalemia is a common electrolyte disturbance in hospitalized patients,
affecting 32.8% of those admitted. Key risk factors include diuretic use and cardiac diseases.
Notably, potassium-sparing diuretics, particularly spironolactone, significantly reduce the

prevalence of hypokalemia.
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Background

Potassium disturbances are common and have been associated with
increased mortality in several populations, namely in those with diabetes,
chronic kidney disease (CKD), myocardial infarction (Ml), hypertension
and heart failure (HF). Both hypokalemia and hyperkalemia cause poor
prognosis. ' The prevalence of hypokalemia in hospitalized patients is

21%, highlighting its significance as a common electrolyte disturbance. 2

Decreased dietary intake, increased translocation into the cells, and most
often, increased losses (in the urine, gastrointestinal tract (GIT)) are

common causes of hypokalemia.

Potassium (K*) replacement is the mainstay of therapy in patients with
hypokalemia due to renal or Gl losses 4 and Potassium chloride (KCL) is

the preferred K* form in most patients. 5

Additionally, such as

spironolactone, serves as an effective preventive measure against

the use of potassium-sparing diuretics,

hypokalemia. Spironolactone can prevent hypokalemia by reducing
urinary K* losses. 8 It also lowers the requirement for loop diuretics in

patients with HF and preserved ejection fraction. 7

Despite the high incidence of hypokalemia, data on understanding its
prevalence, contributing factors and management are lacking, particularly
in Ethiopia. & Therefore, this study aimed to assess the magnitude,
management, and associated factors of hypokalemia among patients
admitted to the medical ward at St. Paul's Hospital Millennium Medical
College (SPHMMC).

Methods and materials
Study design, setting and period

Ahospital-based retrospective study was conducted at the medical wards
of SPHMMC from July 7 to November 20, 2024. SPHMMC, a leading
tertiary referral and teaching hospital in Addis Ababa, serves over 1,200
emergency and outpatient clients daily and has an inpatient capacity of
more than 700 beds. This particular study was held in the internal
medicine (IM) department of SPHMMC. IM department wards are
currently divided into Cardiac-endocrine, Neuro-gastrointestinal (N/GI),
Renal, Hemato-pulmonology and Transition wards. The study was

conducted in each of the above medical wards except at transition ward.

Source population

All patients who were admitted at IM ward from September 2023 to
August 2024

Study population

All patients who were admitted at IM ward and who fulfill eligibility criteria

during the study period
Inclusion and exclusion criteria

All patients who were admitted at IM ward from September 2023 to
August 2024 and selected by the sampling procedure were included. And
patients whose charts were not found during the data collection time or

who didn’t have serum k+ determination were excluded.
Sample size and sampling technique

The sample size was calculated using a single population proportion
formula, assuming a 95% confidence interval, 5% margin of error (w), and
50% proportion (p) because no similar studies were found in the study

area.

The overall sample size including a 10% non response rate was 337
patients. Patients’ medical records were chosen by systematic random
sampling method. They were selected by the calculated interval
(k=N/n=1500/337=4.45 rounded to 4). Patients’ charts were arranged
according to time of admission. Then, every 4th patient was included in
the study starting from a randomly selected patient and the selected
patients were coded to be cross-checked during data collection and

supervision.
Data collection methods

Data on hypokalemia, socio demography, Gl losses, comorbidity and
medication received was collected using structured checklist format from

patients' charts.
Data quality assurance

Prior to data collection, checklists were prepared for each record to
transfer information from patients and registers, ensuring confidentiality.
To maintain data quality, the data tool was pre-tested for accuracy using

a sample of 35 records. Daily reviews of the collected data were
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performed to ensure completeness and clarity. The data was then coded,
entered into a computer, cleaned, and checked for outliers and missing

values prior to analysis
Data Processing and Analysis

The collected data was checked for completeness and consistency
before being entered into SPSS version 26 for processing and analysis.
Descriptive statistics were used to characterize the study population, with
results presented in tables, figures, and charts. Further, univariable and
multivariable logistic regression analyses were conducted to determine
the presence of statistically significant associations between the
dependent and independent factors. The strength of associations was
expressed through odds ratios with a 95% confidence interval. The fitness
of the model was also assessed using the Hosmer and Lemeshow test.

The test yielded a p-value of 0.870, indicating a good fit for the model.
Operational definitions

Cardiac diseases- means diseases like Cardiomyopathy (CMP),
Rheumatic Heart Disease (RHD), Valvular Heart Disease (VHD), Infective
Endocarditis (IE) etc.

Diuretics- are drugs that increase the excretion of urine e.g. furosemide

(Lasix).

Hyperkalemia- is defined as serum K* >5.5 mEg/L (5.5 mmol/L).
Hypokalemia- is defined as serum K* < 3.5 mEq/L (3.5 mmol/L).
Mild hypokalemia- is defined as serum K* of 3.0 - 3.5 mEq/L.
Moderate hypokalemia- is defined as serum K* of 2.5 - 3.0 mEq/L.

Severe hypokalemia- is defined as serum K* <2.5 mEq/L.

Results

Socio-demographic Characteristics of the Study
Participants

A total of 308 participants were included, making a response rate of
91.4% (308/337). This comprised 170 females (55.2%) and 138 males
(44.8%), resulting in a female-to-male ratio of 1.2. Age distribution
showed that 119 participants (38.6%) were under 36 years, 117 (38%)
were aged 36 to 64 years, and 72 (23.4%) were 65 years or older.
Geographically, 142 participants (46.1%) were from Oromiya, 124
(40.3%) from Addis Ababa, the rest 42 (13.6%) from other regions (Table
1).

Table 1: Socio-demographic characteristics of the study participants at SPHMMC, 2024
(N=308).

Variable Sub-group N (%)
<35 119 (38.6)
Age in years 36-64 117 (38.0)
265 72 (23.4)
Sex Females 170 (55.2)
Males 138 (44.8)
Oromiya 142 (46.1)
Addis Ababa 124 (40.3)
Place of residence Southern regions 23 (7.5)
Amhara 11(3.6)
Other regions 8(2.5)
Magnitude of hypokalemia

The overall magnitude of hypokalemia was 32.8% (101/308) (Figure 1).
The distribution at different time points was as follows: 14.3% upon
admission, 22.4% during the hospital stay, and 6.8% at discharge, with a
ratio of 2:3:1. Among the 101 hypokalemic patients, 58 (18.8%) had mild,
30 (9.7%) had moderate and 13 (4.2%) had severe hypokalemia,
resulting in a severity ratio of mild: moderate; severe of 4:2:1. At
admission, the ratio was 5:2:1, but adjusted to 4:2:1 during
hospitalization. And by discharge, all hypokalemic patients had mild

hypokalemia.

Magnitude of hypokalemia

Yes = No

32.80%

Figure 1: The Magnitude of Hypokalemia among patients admitted into Internal medicine
wards at SPHMMC, 2024 (N=308).

Distribution of Hypokalemia across different wards in

IM department

The highest prevalence of hypokalemia was observed in renal ward,
affecting 35 patients (11.36%). The cardiac and endocrine ward with 30
patients (9.74%) and the N/GI ward followed this with 22 patients
(7.14%). The hematology ward had the lowest prevalence 1.62%
(Figure 2).
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Figure 2: Distribution of hypokalemia across each respective medical ward, SPHMMC, 2024
(N=308).

Management of Hypokalemia

Out of 101 hypokalemic patients, treatment varied as follows: 34 received
intravenous (IV) KCL, and 61 were treated with oral (PO) KCL, with 19
receiving both form while 23 received no treatment. Among the 13
patients with severe hypokalemia, all were treated with IV KCL, with 8
also receiving PO KCL. For the 30 patients with moderate hypokalemia,
19 received IV KCL, 19 received PO KCL, and 10 received both; 2
patients in this group did not receive treatment. Of the 58 patients with
mild hypokalemia, only 2 were treated with [V KCL, while 34 received PO
KCL. Notably 21 patients did not receive treatment (Table 2).

Table 2: Used medications to treat and prevent hypokalemia at SPHMMC, 2024 (N=308).

Treatment

How was hypokalemia | Number of patients based on | Total Percentage
treated? severity of hypokalemia number of | (%)

Mild Moderate | Severe | patients
PO KCL 34 19 8 61 60.4
IV KCL 2 19 13 34 337
Both IV and PO KCL 1 10 8 19 18.8
K* rich foods 1 1 1 3 297
Stopping offending 2 1 0 3 297
agent
Nothing 21 2 0 23 22.8
Prevention
How was hypokalemia | Hypokalemia (Yes) Hypokalemia (No)
prevented?
K* sparing diuretics 22 24
Foods rich in K* 2 2
Both K* sparing 0 1
diuretics and Foods
rich in K*
Nothing 77 180

K*= Potassium; PO= Per os; IV=Intravenous, KCL= Potassium chloride

*Note: The total number differs from 101 because some participants received both IV and
PO KCL, while others were treated with both PO KCL and potassium-rich foods. For
example, a participant who received both IV and PO KCL is counted twice.

Prevention of Hypokalemia

Among the total patients with hypokalemia, 22 (21.8%) were given
spironolactone, while a significant majority, 77 (76.2%) didn't receive it. In
contrast, among patients who did not experience hypokalemia, 24 were

given spironolactone (Table 2).
Factors associated with Hypokalemia

Univariable and multivariable logistic regression analyses were
conducted on factors significantly associated with hypokalemia.
Univariable analysis was conducted on factors that showed a statistically
significant association in the Chi-square test (P value < 0.05).
Multivariable logistic regression was applied to those factors that
demonstrated a significant association with hypokalemia in the

univariable analysis (P value < 0.05).

In the univariable analysis, significant associations were found with the
use of diuretics (P < 0.001), vomiting (P < 0.001), cardiac diseases (P =
0.004), diarrhea (P = 0.048), and increased frequency of potassium
determination (P = 0.000). However, in the multivariable analysis, only the
use of diuretics and cardiac diseases remained significant. Patients using
diuretics had a higher likelihood of hypokalemia (AOR = 221, 95% ClI:
1.07-4.56, p = 0.033), as did those with cardiac diseases (AOR = 224,
95% Cl: 1.10-4.60, p = 0.027) (Table 3).

Discussion

The overall prevalence of hypokalemia among hospitalized patients was
32.8%, higher than the 13.6% reported in a similar study. ® This
discrepancy may stem from differing criteria for defining hypokalemia.
This study considered any patient with at least one serum potassium level
<3.5 mEg/L as hypokalemic, while the previous study may have used
different parameters. Second, 32.8% is the overall magnitude from time
of admission to discharge. The breakdown shows rates of 14.3% at
admission, 22.4% during hospitalization, and 6.8% at discharge,
indicating significant fluctuations in potassium levels. The admission rate
aligns with the above study, while the hospitalization rate is consistent
with findings from two separate studies showing rates of 21% 2 and
21.1%. 1 A separate study in Ethiopian Intensive Care Unit (ICU) found
a prevalence of 39.49%, which is higher than our findings, reflecting
differences in clinical settings—the current study focused on general ward

patients. "t
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Table 3: Factors associated with hypokalemia (univariable and multivariable logistic
regression) at SPHMMC, 2024 (N=308).

Univariable analysis Multivariable analysis
Variables
COR (95% Cl) | P-value | AOR(95%Cl) [ P-value
Sex
Female 1.22 (0.75-1.97) 0.427
Male (RC) 1(1,1)
Age
<35 1.64 (0.68-3.96) 0.275
36-64 1.34 (0.51-3.55) 0.564
265 (RC) 1(1,1)
Gl losses in Vomiting
Yes 3.40 (1.64-7.07) <0.001 2.44(0.64-9.32) | 0.192
No (RC) 1(1,1) 1(1,1)
Gl losses in diarrhea
Yes 2.80 (1.01-7.74) 0.048 1.55(0.35-6.91) | 0.568
No (RC) 1(1,1) 1(1,1)
Use of diuretics
Yes 3.07 (1.87-5.04) <0.001 2.21(1.07-4.56) | 0.033
No (RC) 1(1,1) 1(1,1)
Cardiac diseases
Yes 2.67 (1.38-5.15) 0.004 2.24 (1.10-4.60) | 0.027
No (RC) 1(1,1) 1(1,1)
Comorbidities
Yes 1.25(0.77-2.02) 0.363
No (RC) 1(1,1)
*Frequency of K* determination
Twice 4.94 (2.46-9.95) 0.000
Thrice 11.66 (5.82-23.39) 0.000
Once (RC) 1(1,1)

COR=Crude odds ratio, AOR=Adjusted odds ratio; CI=Confidence interval;
RC=Reference category; GI=Gastrointestinal; K*=Potassium

*NB: Frequency of K* determination indicates how many times K* was determined at
different points of time. |.e. during admission, hospital stay or at discharge, not the total
measurements that each participant had. For instance, multiple measurements at one
point of time e.g. during admission is counted as one for that point of time.

This study found a higher proportion of moderate and severe
hypokalemia at admission compared to a Chinese study, with a ratio of
5:2:1 versus 22:2:1, indicating more severe cases. By discharge, all
cases were mild in this study, unlike the Chinese cohort, which had both
mild and moderate cases. 2 Additionally, a separate study reported a ratio
of 36:9:1 for mild to moderate to severe hypokalemia 10, further
highlighting the increased severity observed here. An emergency
department study showed only 1.1% of hypokalemic patients had severe

cases '3, reinforcing the findings of greater severity in this research.

All patients with severe hypokalemia received IV KCL, with eight also
getting oral KCL, in line with current recommendations that all patients
with severe hypokalemia should receive IV potassium preparations. 14
Among 30 moderate hypokalemia patients, 19 received IV KCL and 19

received oral KCL, with 10 getting both. The treatment follows

recommendations: moderate hypokalemia may require IV KCL for
critically low or symptomatic patients, while asymptomatic patients should
receive oral KCL. 15 In a cohort of 58 mild hypokalemia patients, only 2
were freated with IV KCL, while 34 received oral KCL, consistent with
recommendations that suggest PO potassium preparations for mild

hypokalemia. 15

The use of potassium-sparing diuretics like spironolactone significantly
reduced hypokalemia prevalence (P < 0.001) consistent with prior studies
that demonstrated the effectiveness of spironolactone in preventing

hypokalemia. 16-18

The study identified diuretic use as a primary risk factor for hypokalemia
(OR=2.21, P=0.033), aligning with literatures indicating that around 80%

of diuretic users experience potassium depletion. 1920

Cardiac diseases also showed a significant association with hypokalemia
(OR=2.24, P=0.027), although overall comorbidities did not (P=0.363).
Numerous studies have highlighted the significant relationship between
hypokalemia and cardiac diseases. Hypokalemia was observed in 51.3%
of older patients with idiopathic cardiomyopathy (CMP) 21, 42% of HF
patients treated with diuretics 22 and 12.9% of patients with cardiac
diseases. 2 Collectively, these findings emphasize the critical link
between cardiac diseases, diuretic use, and the risk of developing
hypokalemia, highlighting the necessity for vigilant monitoring and

management of potassium levels in these patient populations.

Some selected participants were excluded due to inaccessible medical
charts, which may affect generalizability. And, the retrospective design
prevents establishing temporal relationships between exposure and

outcome variables, limiting findings to associations.

Conclusion

The study found that hypokalemia affects 32.8% of hospitalized patients,
primarily due to diuretic use and cardiac diseases. The frequency of
potassium assessments also correlated with increased hypokalemia risk.
Management should be based on severity and all patients with
hypokalemia should receive treatment. Additionally, the use of potassium-
sparing diuretics like spironolactone is recommended to reduce

hypokalemia risk in appropriate patients.

Abbreviations
IM: Internal Medicine; 1V: Intravenous; K*: Potassium; KCL: Potassium
Chloride; PO: Per Os (mouth); SPHMMC: St. Paul’'s Hospital Millennium
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