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Aetiology of hyperkalaemia in hospital
inpatients

N. THOMAS, G. T. JOHN, C. K. JACOB

ABSTRACT
Background. Hyperkalaemia is a common metabolic disor-

der; if left untreated it can lead to life-threatening consequen-
ces. We conducted this study to determine the common
aetiological factors for hyperkalaemia in hospital inpatients.

Methods. This prospective cross-sectional study was con-
ducted in a referral teaching hospital in south India. One hund-
red and forty-three patients with hyperkalaemia (>5 mEq/L)
were selected on 20 random week days over a 3-month period.
All the patients were clinically and biochemically evaluated for
the aetiology of hyperkalaemia.

Results. Hyperkalaemia was twice as common amongst
males. Potassium supplementation and drugs were the lead-
ing causes for hyperkalaemia, with renal failure being a distant
second. Hyperkalaemia developed after admission to hospital
in more than 75% of the patients. Severe hyperkalaemia
(>6 mEq/L) was seen in one-third of the patients.

Conclusion. Potassium supplementation and other iatro-
genic conditions lead to hyperkalaemia in inpatients. Males
are at increased risk for hyperkalaemia.
Natl Med J India 1997;10:117-19

INTRODUCTION
Hyperkalaemia is a common pathophysiological disorder.' Mul-
tiple aetiological factors including defects in excretion of potas-
sium such as renal failure- and Type IV renal tubular acidosis
(as seen in diabetes mellitus,' systemic lupus erythematosus,
hypertensive glomerulosclerosis, sickle cell disease," renal trans-
plantation,' and obstructive uropathy") have been implicated.
Intracellular potassium shift into the intravascular compartment
as seen in crush injuries, tumour lysis, hyperkalaemic periodic
paralysis," severe exercise and therapy with beta-blockers and
digitalis have also been documented.

Impairment of the renin-angiotensin system, as seen in Addi-
son's disease, can also elevate serum potassium as can intake of
drugs such as heparin, prostaglandin inhibitors, angiotensin-
converting enzyme (ACE) inhibitors" and rare enzyme deficien-
cies of corticosterone methyl oxidase. Serum potassium may rise
spuriously owing to laboratory errors, in vitro haemolysis and
less commonly due to thrombocytosis? and leucocytosis.

Previous reports have assumed that hyperkalaemia is more
common in individuals with renal failure, compared to other
causes. to In 1984, Moore and Bailey showed that hyperkalaemia
appeared to be an iatrogenic phenomenon" in a number ofhospi-
talized patients.

We conducted this prospective, cross-sectional study in our
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hospital to find out the common causes for hyperkalaemia in
inpatients.

PATIENTS AND METHODS
Pilot study
A pilot study was conducted among a cross-section of 40 succes-
sive patients. Renal failure accounted for 20% of all forms of
hyperkalaemia and potassium supplementation for 40%.

Study population
Our hospital is a tertiary care referral centre. It has a mean patient
strength of 1040, a figure calculated on 20 random days of the
year. This study included inpatients from all departments. Neo-
nates (below 1 month of age) were excluded, since the definition
of hyperkalaemia in them is different (>6.5 mEq/L).

Hyperkalaemia was defined as a serum potassium level >5
mEq/L. The average daily number of serum samples for measure-
ment of serum potassium received from inpatients was 159. The
average number ofhyperkalaemic values on a single week day in
the inpatient varies from 7 to 10 patients per day. We undertook
the study on 20 random week days over a period of 3 months.

Methodology
On each of the allocated days, the biochemistry database was
searched to obtain serum potassium readings for that particular
day. From these values, high potassium readings were separated
from the normal ones.

The relevant history from the patients with hyperkalaemia was
then obtained. A physical examination was conducted and rele-
vant data for screening for the aetiology of hyperkalaemia were
documented. The history of usage of drugs such as diuretics
(potassium-losing and -sparing), potassium supplements, amino-
glycosides, non-steroidal anti-inflammatory drugs (NSAIDs),
ACE inhibitors and beta-adrenergic stimulants was obtained. The
presence of haemolysis (as detected biochemically) was docu-
mented.

All the patients underwent the following investigations, in
addition to the index (initial high) serum potassium value: serum
electrolytes, creatinine, blood urea, urine spot sodium, plasma
glucose, liver function tests, fasting early morning urinary pH and
arterial blood gas studies.

For measuring serum potassium the KNAZ sodium-potas-
sium analyser was used (Radiometer, Grenhagen). This is a
computerized system for simultaneous determination of potas-
sium and sodium by means of potassium and sodium ion-selective
electrodes. It directly measures the concentration of potassium
(K+) and sodium (Na") in whole blood, plasma and serum after
manual dilution; 125 fll of serum is inserted into the machine
which performs measurements at 37±0.1 °C. The coefficient of
variation for the test was 1.67%.

Hyperkalaemia was subdivided into three groups:

Mild-to-moderate: 5.0-6.0 mEq/L
Mildly severe: 6.1-6.5 mEq/L
Moderate-to-markedly severe: >6.5 mEq/L

The following definitions were used for diagnosing the
aetiology of hyperkalaemia:

Acute renal failure. A rapid deterioration in renal function
resulting in accumulation of nitrogenous wastes in the body, and
a definite history of <6 weeks, with a normal kidney size (i.e. >8.5
em on ultrasonography).

Chronic renal failure. A history of renal dysfunction for >6
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months with accumulation of nitrogenous wastes in the body and!
or kidney size <8.5 cm.

Haemolysis. Destruction of red blood cells in vivo or in vitro
leading to discoloration of the serum.

Systemic acidosis. A serum bicarbonate of <20 mEqIL with a
urinary pH <5.5 and a base excess of ~- 3.0 on an arterial blood gas
sample.

Type IV renal tubular acidosis. A base excess of <-3.0 or
serum bicarbonate <20 mEq/L with urinary pH >6 coupled with
hyperkalaemia.

RESULTS
A total of 143 patients (56.8% males and 43.2% females) were
included in the study. A total of 14 560 patient-days were covered
over 20 days and 2226 samples were received by the laboratory
during this period. Of those tested, 143patients were hyperkalaemic
(6.4%).

Hyperkalaemia developed after hospitalization in 75% of
patients. More males than females developed hyperkalaemia
(1.9: I) standardized for the hospital population (Table I) in all the
age groups.

Hyperkalaemia was more common in patients from the depart-
ments of general medicine (21.6%), nephrology (13.6% ), thoracic

TABLEI. Age and sex distribution of patients with hyperkalaemia

Age (years) Males Females Total (%)

0-10 19 7 26 (18.2)
11-20 6 3 9 (6.3)
21-30 10 9 19 (13.3)
31-40 15 9 24 (16.8)
41-50 15 3 18 (12.6)
51-60 24 7 31 (21.7)
61-70 8 3 11 (7.7)
>70 5 0 5 (3.5)

Total 102 41 143 (100)

TABLEII. Aetiology of hyperkalaemia in 143 patients

Aetiology Total (%)*

Acute renal failure
Chronic renal failure
Intravenous potassium supplements
Oral potassium supplements
Potassium-sparing diuretics
Other drugs+
Diabetes with renal tubular acidosis
Systemic acidosis
Haemolysis
Not known
Others

19 (13.3)
14 (9.8)
28 (19.6)
25 (17.6)
II (7.7)
5 (3.5)

13 (9.1)
7 (4.9)

13 (9.1)
21 (14.9)
2 (1.4)

• 13 patients (9. I %) had more than one cause for hyperka\aemia
t 3 patients were on ACE inhibitors and 2 were on cyclosporin

TABLEIII. Severity of hyperkalaemia

Serum potassium (in rnEqIL) Total (%) Males Females

5.0-6.0
6.1-6.5

>6.5

101 (70.6)
21 (14.7)
21 (14.7)

77
12
13

24
9
9
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surgery (13.6%)and paediatrics (14.6%). Fewer patients incardi-
ology (6.9%) and general surgery (8.3%) had this problem.

Potassium supplementation was the leading cause of hyper-
kalaemia (37.2%; Table IT)and iatrogenic conditions accounted
fornearly half the cases (48.7%). Renal failure (acute and chronic)
accounted for about aquarter (23%)of patients with hyperkalaemia.
About one-third of patients were classified as having severe
hyperkalaemia (>6.0 mEq/L; Table Ill).

DISCUSSION
Hyperkalaemia was observed in 143 patients over 20 inpatient
days. The most striking finding was with respect to the aetiology:
48% of the patients had an iatrogenic cause. Potassium supple-
mentation was a possible precipitating factor in 37.2% (Table IT).
These findings are similar to those of Moore and Bailey's study"
though the majority of their patients had mild renal dysfunction.
In contrast, in our study only a few patients had an underlying
renal disease. It is likely that the majority of our patients on
potassium supplements were receiving a higher dose than that
required.

ACE inhibitors and NSAIDs were major contributors to hyper-
kalaemia in the New Zealand study II while in our patients, these
did not play a major role. This may reflect the use of ACE
inhibitors in our country, the dosages used being smaller than
those in developed countries. NSAIDs are known to playa major
role in renal dysfunction in developed countries" but seem to be
of less importance in our population. This may be due to indivi-
dual susceptibility or due to less analgesic abuse in India.

Renal dysfunction as a cause for hyperkalaemia is the second
largest subset in our study, though the number of patients are
much fewer than those with drug-induced hyperkalaemia.v"
This may be because these patients, known to be predisposed to
develop hyperkalaemia, are usually on conservative measures
such as diet and potassium restriction. 15

In our study, 10% of the samples were haernolysed, which was
less than the 20% in Moore and Bailey's study. In 15% of our
cases, a definite cause for hyperkalaemia could not be found. It is
possible that with a more detailed scrutiny the cause may have
been determined in some of them.

In more than 75% of cases, hyperkalaemia developed after
admission to hospital. This again highlights the possibility of an
iatrogenic aetiology and the need for caution to avoid it.

Hyperkalaemia was more common among males of all age
groups. The standardized ratio for the total population revealed
that hyperkalaemia was almost twice as common amongst males
compared to females. This has been the finding in other studies
a1s01•11 and has been attributed to the higher prevalence of renal
disease amongst males. However, it does not explain the findings
in our study.

It has been presumed, rather than proven, that oral contracep-
tives can stimulate the renin-angiotensin system activity ,16 and
cause hypertension by iatrogenic hyperaldosteronism. Likewise,
women may be protected from hyperkalaemia by the effect of
endogenous progesterones, as decreases in plasma potassium of
up to 0.3 mEqIL may be seen in gestation. 17 However, experimen-
tal studies in pregnancy show that progesterone has an anti-
mineralocorticoid activity. Thus, it seems that currently accepted
hormonal mechanisms are unable to fully explain the marked
gender difference in hyperkalaemia. II

A large number of patients who underwent thoracic surgery
developed hyperkalaemia. These patients received large amounts
of potassium supplements postoperatively and this is the com-
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monest factor for such a phenomenon. More than one-fourth of
the patients studied had severe hyperkalaemia (>6 mEqlL), which
meant that these individuals were at increased risk for cardiac
arrhythmias. Hence, urgent lowering of the serum potassium is
necessary in this group.
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