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ABSTRACT

Aim: To observe the mean alteration in potassium levels one-hour post-antihyperkalemic treatment in end stage
renal disease patients presenting with hyperkalemia.

Study design: Quazi interventional (experimental) study.

Place and duration of study: Department of Medicine, Sir Ganga Ram Hospital Lahore from 28" June 2018 to
27" December 2018.

Methodology: Sixty patients of both genders with age range between 14 to 70 years having stage 5 CKD (thrice-
weekly dialysis dependent) for at least 6 months with raised serum potassium (>5.5 mEg/L). These patients were
given medical treatment in the form of salbutamol nebulization, injectable calcium gluconate, and 100ml 25%
dextrose water solution neutralized with Humulin R Insulin 12 units. Serum potassium was reassessed 1 hour after
the treatment. Mean change in serum potassium was observed and was compared across various subgroups of
patients. A written informed consent was taken from each patient.

Results: In the current study, mean age of our studied population was 50.6+10.4 years with male-gender
dominance (81.7%). Mean ESRD duration was 11.8+3.7 months while the mean BMI was 27.6+3.6Kg/m2. 15
(25.0%) patients were obese. The serum potassium level at presentation ranged from 5.6mEq/L to 6.9mEq/L with
a mean of 6.25+0.39mEg/L. The serum potassium level 1 hour after medical treatment ranged from 4.8mEq/L to
6.3mEg/L with a mean of 5.58+0.43mEg/L. This change in mean serum potassium was significant (p-value<0.001)
on paired sample t-test. The change in serum potassium level ranged from 0.5-0.9mEg/L with a mean of
0.676+0.123mEg/L. Similar mean change in serum potassium level was observed when stratified for age, gender,
BMI and duration of ESRD.
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delayed, initiating medical treatment to lower serum
potassium levels is of paramount importance and could
prove life-saving®®.

Ahmad et al. in his study observed mean change in
serum potassium in dialysis dependent chronic kidney
disease patients to be 0.69+0.13mEqg/L 1 hour after
medical treatment. Available literature regarding medical
treatment of hyperkalemia in ESRD patients reveals that it
not only helps in avoiding catastrophic cardiac events due
to high serum potassium levels but also helps you buy time
in such an emergency condition.

The current study is designed to measure the mean
drop in potassium levels one-hour post-antihyperkalemic
treatment, a parameter not previously explored. This study
will help us generate guidelines regarding optimum medical
treatment of hyperkalemia in ESRD patients.

INTRODUCTION

End stage kidney disease (ESKD) is defined as chronic
kidney dysfunction having GFR <15ml/minute and requiring
renal replacement therapy in the form of hemodialysis or
kidney transplant is termed as end stage renal disease
(ESRD)*. Patients suffering from end stage kidney disease
are at risk of fatal complications like pulmonary edema,
severe metabolic acidosis, metabolic encephalopathy,
uremic pericarditis and hyperkalemic cardiac arrest?.
Among the metabolic and electrolyte abnormalities, the
most life-threatening complication of ESRD is hyperkalemia
frequently observed in patients after missed dialysis
session or poor dietary compliance®. The cause of
hyperkalemia in ESRD patients is metabolic acidosis and
can lead to sudden cardiac arrest due to ventricular
arrhythmias*. Potassium levels more than 5.5meq/L is
termed as hyperkalemia. Patients may not be having
symptoms, or a variety of manifestations (weakness,
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paresthesias, palpitations, paralysis, and easy fatigability).
Urgent dialysis is a final stay of management in patients
presenting with potentially lethal hyperkalemia non-
responding to medical treatment in patients with limited
renal reserve and capacity to metabolize different end
products, most of which are detrimental to human health
when accumulated inside the body. In clinical practice,
arrangement and initiation of dialysis may take some time.
Therefore, in such a scenario where dialysis is likely
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This Quasi experimental study was conducted at
Department of Medicine, Sir Ganga Ram Hospital, Lahore
o after approval from Institutional Ethical Committee over a
period of 6 months from 28" June 2018 to 27" December
2018 and 60 patients were enrolled. Both male and female
patients, aged 14-70 years, with end stage renal disease
and on maintenance hemodialysis (3 cycles/week) for more
than last six months with serum potassium more than
5.5mEqg/L at presentation were included in this study.
Patients excluded from the study were those with acute
renal failure not undergoing hemodialysis,
hemodynamically unstable patients (blood pressure
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<90mmHg systolic or <60mmHg diastolic), Serum
potassium more than 7.0mEg/L or electrocardiographic
changes suggestive of hyperkalemia (tall tented T waves,
widening of QRS complex, PR prolongation, sinus
bradycardia and conduction blocks). All the collected data
was entered and analyzed through SPSS version 20.0.
Data has been stratified for age, gender, duration of ESRD
and BMIto address effect modifiers and post-stratification t-
test has been applied taking p-value <0.05 as statistically
significant.

RESULTS

The age of the patients ranged from 32 years to 70 years
with a mean of 50.6+10.4 years. There were 49(81.7%)
male and 11(18.3%) female patients with a male to female
ratio of 4.5:1. The duration of ESRD ranged from 6 months
to 19 months with a mean of 11.8+3.7 months while the
BMI ranged from 22.1Kg/m? to 34.4 Kg/m? with a mean of
27.6+3.6 Kg/m?. 15 (25%) patients were obese (Table 1).

Table 1: Demographic information of the patients (n=60)

Variable | No. | %

Age (years)

32-50 27 45.0

51-70 33 55.0

Gender

Male 49 81.7

Female 11 18.3

Duration of ESRD (months)

6-—12 34 56.7

13-19 26 43.3

BMI (kg/m?)

Non-obese 45 75.0

Obese 15 25.0
Table 2: Means of serum potassium level (mEg/L) at presentation
and 1 hour after medical treatment

Serum At 1 Hour after medical

potassium level presentation treatment

6.25+0.39 5.58+0.43
P value 0.001

Table 3: Comparison of mean change in serum potassium level
(mEg/L) 1 hour after medical treatment in age, gender, duration of
ESRD and BMI (n=60)

. Change in serum

Variable No. potassium P value
Age (years)
32-50 27 0.675+0.123
51-70 33 0.677+0.125 0.958
Gender
Male 49 0.677+0.127
Female 11 0.671+0.107 0.877
Duration of ESRD (months)
6—12 34 0.678+0.127
13-19 26 0.67440.120 0.895
BMI (kg/m?)
Non-obese 45 0.678+0.124 0.823
Obese 15 0.670+0.122 )

The serum potassium level at presentation ranged from
5.6mEg/L to 6.9mEqg/L with a mean of 6.25+0.39mEq/L.
The serum potassium level 1 hour after medical treatment
ranged from 4.8mEg/L to 6.3mEqg/L with a mean of

5.58+0.43mEg/L. This change in mean serum potassium
level was significant (p-value<0.001) on paired sample t-
test. The change in serum potassium ranged from 0.5-
0.9mEg/L with a mean of 0.676+0.123mEq/L (Table 2).
Similar mean change in serum potassium level was
observed across various subgroups of patients based on
patient’s age, gender, BMI and duration of ESRD (Table 3).

DISCUSSION

Mean age of the studied population in our study was
50.6+10.4 years. A similar mean age of 51.88+15.2 years
was observed by Mahmud et al” in patients of ESRD, on
hemodialysis at Dow University of Health Sciences,
Karachi. Biswas et al® reported a similar mean age of
50.1+14.6 years among Bangladeshi such patients. Our
results were also in accordance with a study conducted by
Arslan et al® where mean age of 49.3+13.2 years was
observed. A mean age of 49.849.1 years was noted in a
study in Turkey'® and 49+10 years in Brazilian population
of ESRD.!! Markovitis et al.'?2 reported relatively higher
mean age of 58.16+18.5 years in such patients in Israel
while Lindner et al*® reported it to be 56+20 years in
Switzerland.

A male gender predominance among ESRD patients
was observed in our study with a 4.5:1 (male: female) ratio.
Sezai et al** reported similar male gender predominance in
ESRD patients in Japanese population where male: female
ratio was 4.7: 1 was observed. In an Indian study'®, this
ratio was 3.3:1 while Oh et al'® reported it to be 3.1:1 in
ESRD patients in Korea. Goldfarb et al*’ reported much
higher male to female ratio of 6:1 in American CKD
patients.

In the present study, mean BMI of our ESRD patients
to be 27.6+3.6 Kg/m? and 15 (25.0%) patients were obese.
In another local study Mahjabeen et al*® observed similar
mean BMI of 27.75+4.22 Kg/m? among patients with
ESRD. Jessani et al*® also reported similar mean BMI of
25.8+5.5 Kg/m? among ESRD patients in local population.
Tanaka et al?® observed similar mean BMI of 26.1+2.9
Kg/m? while Sezai et al?* observed similar frequency of
obesity and reported it to be 25.0% and 27.5% respectively
in Japanese ESRD patients.

We observed that the mean alteration in potassium
levels one-hour post-antihyperkalemic therapy was
0.68+0.12 mEqg/L. Similar mean change in serum
potassium level was observed when data was stratified for
patient's age, gender, Body mass index (BMI) and ESRD
duration. Our observations were in almost similar to the
observation of Ahmad et al® where a mean change in
serum potassium to be 0.69+0.13 mEg/L 1 hour after
medical treatment was noted.

CONCLUSION

Among hyperkalemic ESRD patients on regular
hemodialysis, mean serum potassium level dropped
significantly 1 hour after medical treatment which
establishes that this simple medical treatment can be
lifesaving in hyperkalemic ESRD patients waiting for
dialysis.
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