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Correction of serum electrolyte imbalance
prevents cardiac arrythmia during
amphotericin B administration
C. P. THAKUR

ABSTRACT
Arrhythmias and cardiac arrest have been reported

during amphotericin B administration but no effective
technique has been described to prevent them. I saw two
patients with kala-azar resistant to sodium stibogluconate
who developed cardiac arrest after amphotericin infusion
(in spite of tolerating a test dose). Both had low levels of
serum sodium, potassium and calcium. After these were
corrected the amphotericin B was restarted and the course
of treatment completed successfully. I suggest that prior
to giving amphotericin B to patients with resistant kala-azar
their electrolyte imbalance should be corrected.
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INTRODUCTION
Amphotericin B has been widely used in the treatment of
systemic fungal infections'< and has been shown recently to
be also effective in treating multidrug resistant kala-azar. 3,4

However, side-effects related to its infusion especially on
the kidneys and heart have limited its use.>" Several
techniques have been developed to overcome these problems,
e.g. the use of semisynthetic derivatives.s-' formulations in
lipid vesicles" or mixing the drug with fat emulsions instead
of with 5% dextrose." I have tried using 10% fat emulsions
without success'? and have continued to administer
amphotericin B in 5% dextrose as the liposome formulation
was not available. When two of my patients With kala-azar
died a sudden cardiac death," I took this to be an inevitable
consequence of amphotericin B therapy. However, my
experience in the management of these two cases helped
prevent cardiac toxicity in others. I recount here the details
of two other patients who were treated successfully.

CASE 1
A boy aged 12 had had kala-azar for one year. He had been
treated with multiple courses of sodium stibogluconate
and two courses of pentamidine. In spite of this his fever
continued and he became so emaciated (18 kg) that he could
hardly lift his head. His spleen measured 12 em and liver
3 em, his haemoglobin was 3.5 gldl, white cell count 3800
per cmm, SGPT 42 IU, SGOT 38 IU, serum creatinine
1.2 mgldl, serum sodium 128 mEq/L and potassium 3 mEq/L.
His electrocardiogram (ECG) was normal. The splenic
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aspirate showed leishmania amastigotes. He was transfused
with one unit of isotonic saline and given 60 mEq of potassium
orally. On the next day, he was given amphotericin B in a
dose of 0.5 mglkg body weight in 500 ml of 5% dextrose
after a test dose of 30 ml of the reconstituted drug. When
about one-third of the drug had been infused he had a cardiac
arrest. He was successfully resuscitated and complained

.of palpitations before he became unconscious again.
I Amphotericin B therapy was then not given for 3 days. His
serum sodium now was 128 mEq/L, potassium 2.8 mEq/L
and calcium 8 mgldl. He then said he had had loose motions
during the previous night which I thought might have caused
the electrolyte disturbance. I gave him 2 litres of dextrose
saline infusions daily with potassium and calcium supple-
ments. On the third day his electrolytes returned to normal
and on the fourth day I restarted amphotericin B in a dose
of 1 mglkg daily giving him 500 ml of Ringer lactate solution
before the amphotericin B infusion. He now had no adverse
reaction and completed the full course of treatment (20 mglkg
body weight) recovering completely from his illness. At the
end of treatment, the splenic aspirates were free of parasites
and the ECG and serum electrolytes were normal.

CASE 2
A 44-year-old woman had had fever for two months which
had not responded to various antibiotics. When she con-
sulted me, her spleen measured 8 em and liver 3 em. Her
haemoglobin was 6.8 gldl, white cell count 4600 per cmm,
and the other investigation results were normal. Her splenic
aspirates showed grade III amastigotes of leishmania." She
was prescribed sodium stibogluconate in a dosage of 20 mglkg
daily and sent home. She returned after fifteen days with
continuing fever and nausea. She was also dehydrated and
was given 3 litres of dextrose saline intravenously. On the
next day I decided to administer amphotericin B in a dose
of 1 mglkg as an intravenous infusion in 500 ml of 5%
dextrose. To the first 30 ml infusion of the reconstituted
drug which was given to test for hypersensitivity she had no
problem and I continued. However, after 250 ml she had a
cardiac arrest. She was resuscitated, regained consciousness
and her ECG showed a sinus rhythm. Blood was sent for
electrolyte estimation and a dextrose saline infusion was
started. While her ECG was being recorded she developed
another cardiac arrest and was again resuscitated by external
cardiac massage. Her serum sodium was 130 mEq/L,
potassium 2 mEq/L and calcium 7.5 mgldl. She was given
3 litres of dextrose saline with 40 mEq of potassium chloride
and 5.4 g of calcium gluconate in 24 hours. She had 12
Stokes-Adams attacks during the next 24 hours but when
the rate of infusion of electrolyte solution was increased the
intervals between the attacks lengthened and their duration
diminished. On the third day her serum sodium was
134 mEq/L, potassium 3.2 mEq/L and calcium 8 mgldl.
Replacement therapy was continued and her serum electro-
lyte levels returned to normal on the fourth day. On the
seventh day I restarted amphotericin B in the same dose
and she had no problems. Her serum sodium was 140 mEq/L,
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potassium 5 mEq/L and calcium 8.9 mgldl at the end of
treatment. She had a few attacks of mild shivering during
infusion but was able to tolerate a total dose of 20 mglkg.
At the end of treatment she was free of symptoms, her ECG
was normal and splenic aspirates showed no amastigotes.

DISCUSSION
In both these cases electrolyte imbalance was associated
with cardiac arrhythmias during amphotericin B infusion
and correction of the imbalance prevented recurrence. There
has been a previous report of cardiac toxicity through over-
dosage of amphotericin B12 but I found that even a small
dose of the drug could precipitate arrhythmia if it was given
against a background of electrolyte deficiency. In both my
patients the arrhythmia occurred on the first day of infusion
and the question of overdosage did not, therefore, arise. I
do not think they were due to hypersensitivity as re-challenge
did not produce any untoward symptoms. Correction of the
electrolyte imbalance prevented the cardiotoxic effects in
the first patient; and in the second the interval between
the Stokes-Adams attacks first increased and, later, the
arrhythmia was abolished.

There has been a previous report of a case of complicated
fungal infection with cardiac arrest which occurred after
amphotericin B administration when the serum potassium
was high, the serum calcium was low, and the digitalis
concentration was high." All these are predisposing factors
for cardiac arrhythmias, and when amphotericin B was
restarted the arrhythmia recurred and the patient died. I
restarted the drug in my patients only after correcting the
electrolyte imbalance and did not encounter cardiac toxicity.

Many measures have been suggested to minimize adverse
reactions to amphotericin B, but they are addressed more
to infusion-related effects and renal toxicity. There is little
mention of prevention of cardiac toxicity. Packaging
amphotericin B in liposomes," mixing it with fat13•14 or infus-
ing it in 20% fat emulsion instead of 5% dextrose have been
suggested as ways of minimizing toxicity without affecting
efficacy. In my patients correction of electrolyte imbalance
and daily supplementation of the renal losses of sodium and
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potassium with intravenous electrolytes prevented cardiac
arrythmias. Since I have adopted this regimen I have not
come across any problem in an experience of treating over
300 patients with kala-azar.

After an admittedly small experience I would suggest
that the serum electrolytes should be corrected before
amphotericin B is given. This may prevent dangerous cardiac
arrhythmias.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying cir-
cumstances and resist the attractions of better prospects in western countries
and in the Middle East. They die without their contributions to our country
being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors in a new section 'Obituaries'. We invite short accounts of the

I
life and work of a recently deceased colleague by a friend, student or relative.
The account in about 500 to 1000 words should describe his education and
training and highlight the achievements as well as the disappointments. A
photograph should accompany this article.

-Editor


