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Introduction

Severe hyperpotassemia is defined as a serum potassium level (K+)
of 6.0 mmol/L or greater with electrocardiographic (ECG) changes or a
serum potassium level of 6.5 mmol/L or greater without ECG changes.1

Hyperpotassemia is caused by an inability of the kidneys to excrete po-
tassium and/or the impairment of mechanisms that transport potassium
from the circulation into the cells. Acute episodes of hyperpotassemia are
usually triggered by the introduction of a medication that can affect
potassium homeostasis, an illness, or dehydration.2 Hyperpotassemia
can cause various changes ranging from nonspecific changes on ECG to
fatal cardiac arrhythmias.3 Emergency treatment is necessary to prevent
the development of fatal arrhythmias. This report presents the case of a
young patient presenting with acute adrenal insufficiency who devel-
oped hypotension, hyponatremia and hyperpotassemia and discusses
hyperpotassemia-induced ECG changes and treatment methods.

Case report

A 21-year old female patient with no previous disease presented to
the emergency department with complaints of fatigue, dizziness, indi-
gestion, and heartburn. The patient reported having lost 15 kg ofweight
within the last 6 months and had increased pigmentation of the skin
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and oral mucosa. The patient was not pregnant and had no history of
drug, tobacco or alcohol use. There was no family history of chronic
disease. A physical examination showed that blood pressure was
85/60mmHg, and heart rate was 96 beats/min. A chest x-ray was unre-
markable. There was increased pigmentation in the oral mucosa and
various areas of the body. Abdominal examination revealed midline
tenderness. There was no defence or rebound. The results of other
systemic examinations were normal. Wide QRS complexes were
recorded on ECG. The rhythmwas atrioventricular rhythmwith peaked
T-waves, and QRS complexes had merged with the S-wave (Fig. 1).
Laboratory results conducted on venous blood sample revealed that
potassium was 8.3 mmol/L and sodium was 118 mmol/L. Blood gas
analysis showed a pH of 7.25 and bicarbonate of 14. Blood glucose
was 72 mg/ld. The patient was hospitalized with initial diagnoses of
adrenal insufficiency and acute adrenal crisis for further investigation,
observation and treatment. Hyperpotassemiawas planned to be treated
first. Accordingly, the patient was given 1 ampule (225 mg) of calcium
gluconate. Subsequently, 20% dextrose buffered with insulin was in-
fused. Further examination of the patient revealed decreased cortisol
(1.96 μg/mL) and increased ACTH. (60 pg/ml). Her thyroid function
test and parathormone level were normal. The synacthen test showed
low cortisol level (7 μg/mL). Antinuclear antibodies and anti-DNA anti-
bodies were negative. Other laboratory findings were unremarkable.
Abdominal ultrasound and tomography were unremarkable. Cranial
magnetic resonance imaging revealed no evidence to suggest hypophy-
seal tumour or Sheehan Syndrome. The final diagnosis was primary
adrenal insufficiency. The patient was given potassium lowering
therapy (20% dextrose buffered with insulin) as well as 500 mg of
sodium hydrogen carbonate and 20 mg of methylprednisolone for
4 days. A follow-up examination after 2 days revealed a potassium
level of 7.2 mmol/l, and a sodium level of 118 mmol/l, upon which,
methylprednisolone was administered as 40 mg for 4 days. In addition,
fludrocortisone was administered in a dose of 0.4 mg. There was no
change in sodium level on day 4 (122 mmol/L) but potassium level
was 5.7 mmol/L. At the 4-day follow-up, an ECG showed normal sinus
rhythm. The PR interval and QRS duration were normal (Fig. 2).

Discussion

Hyperpotassemia is a medical emergency that requires rapid
diagnosis and treatment4. Hyperpotassemia is usually associated with
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various ECG changes and these changes can be used to follow the effects
of potassiumon theheart5. As serum level of potassium increases, trans-
membrane permeability of cardiac cells also increases and potassium
influx into the cells occurs. As a result, the resting membrane potential
is less negative, the action potential is shortened, and conduction
between myocytes is suppressed.6 As potassium levels rise above
normal, the earliest ECG change is usually peaked, symmetric, narrow-
based T waves.7 A further increase in potassium levels results in
declined conduction velocity, widened and flattened P wave, length-
ened PR segment and wide QRS complex with slurring of the S wave
into a rapidly ascending limb of the T wave. P wave disappears and
the QRS complex resembles “sine wave” that may result in ventricular
fibrillation or asystole.7 In the case presented here, the potassium level
was 8.3 mmol/L. An electrocardiogram showed flattened P waves as
well as peaked T waves. The PR interval was lengthened and there
were wide QRS complexes reaching 0.16 s in some leads and the S
wave of the QRS complex had merged with the ascending limb of the
T wave. We considered that the clinical picture of the young patient
with no previous structural heart disease and electrolyte imbalance
resulting in abnormal ECG were associated with adrenal insufficiency.

The physical examination and ECG findings were of guidance in
establishing the aetiological diagnosis of primary adrenal insufficiency.

In the emergency treatment of hyperpotassemia, intravenous
calcium gluconate and insulin-buffered hypertonic glucose facilitate
the transport of potassium from the extracellular space into the cells.
Intravenous sodium bicarbonate can also be useful. The sodium-cycle
cation exchange resin polystyrene sulfonate given with 70% sorbitol as
a retention enema is usually the next step and if necessary can be
followed by oral doses8,9. It is also of significant importance to treat
the primary cause of hyperpotassemia. In our patient, even though
calcium gluconate and insulin-buffered gluconate led to a decrease in
potassium levels, the most effective decrease appears to have been
observed after steroid replacement.

In conclusion, hyperpotassemia is an important clinical condition
that requires urgent diagnosis and treatment. ECG findings play
an important role in diagnosis and treatment in patients with
hyperpotassemia, particularly in patients presenting with nonspecific
symptoms. Echocardiographic findings can be of great help in diseases
presenting with various nonspecific symptoms such as adrenal insuffi-
ciency, as in the case presented here.

Fig. 1. Electrocardiograph showing idioventricular rhythm in a 21-year-old woman with 8.3 mmol/L potassium.

Fig. 2. Electrocardiograph after the treatment (potassium level 5.7 mmol/L).
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