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Amphotericin B in resistant kala-azar in Bihar
c. P. THAKUR, G. P. SINHA, A. K. PANDEY, D. BARAT, P. K. SINHA

ABSTRACT
Background. During the recent epidemic of kala-azar

in Bihar, we identified a group of patients who were un-
responsive to the two commonly used drugs-sodium
stibogluconate and pentamidine. We evaluated the use of
amphotericin B in these patients because it has been shown
to be active in experimental animals against amastigotes
and promastigotes, it has been found to be useful in South
American patients and is now recommended by the World
Health Organization as a second line drug.
Methods. We selected 300 patients who were unrespon-

sive to sodium stibogluconate and pentamidine (out of 500
patients with kala-azar confirmed by demonstration of
Leishmania donovani bodies in their splenic aspirates).
Amphotericin B was given in a dose of 1 mg/kg body weight
on alternate days starting with 0.05 mg/kg body weight with
daily increments till a 1 mg dose was reached. A total dose
of 20 mg/kg was given initially and repeated if the parasites
persisted. The investigations done before and after treatment
were splenic or bone marrow aspiration, measurement of
the spleen and liver size, body weight, total and differential
white cell counts, haemoglobin level, total serum protein,
blood urea, serum creatinine, serum potassium, blood
sugar, serum alanine and aspartate transaminase, electro-
cardiography and a chest X-ray. The efficacy of treatment
was assessed at the end of treatment and after 6 months of
follow up.
Results. After treatment with amphotericin B, 298 (99%)

of the patients had been cured oftheir disease as evidenced
by the disappearance of fever, reduction of hepatospleno-
megaly, clearance of the parasites from the spleen and
bone marrow and an absence of relapse on 6 months of
follow up. Two hundred and sixty-eight (89%) patients
required 1 g of the drug, 24 (8%) required 1.5 g and 6 (2%)
required 2 g. All patients had shivering and fever during the
infusion. Two had a cardiac arrest from which they could
not be revived. Other complications included anorexia,
stomatitis, jaundice, hypokalaemia and a rise in blood
urea. However, these were only mild and improved after
treatment was stopped.
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Conclusion. Amphotericin B is an effective drug for
patients with kala-azar unresponsive to treatment with
sodium stibogluconate and pentamidine, but it should be
administered underclose medical supervision.

Natl Med J India 1993;6:57-60

INTRODUCTION
Kala-azar has emerged as a serious public health problem
in Bihar with 54 650 fresh cases and 589 deaths recorded in
government hospitals in 1990.1

It has been estimated that in 1990 and 1991 there were
about 250000 new cases in the whole of the state and 25%
of these were resistant to sodium stibogluconate.t-' Other
patients have since been identified who do not respond to
treatment with either sodium stibogluconate or pentamidine.
We treated this group of patients with amphotericin B
because it had been shown experimentally to be active
against amastigotes and promastigotes," it had been used
successfully for the treatment of kala-azar in South America,'
it is effective in mucocutaneous leishmaniasis's? and has been
recommended by the World Health Organization (WHO)8-11
as a second line drug for the treatment of this disease.

PATIENTS AND METHODS
Between July 1990 and December 1991, we saw 500 patients
with kala-azar (confirmed by the demonstration of leishmania
amastigotes in a smear of splenic aspirates stained with
Giemsa) who were unresponsive to sodium stibogluconate
and pentamidine, and selected 300 of them for the study.

We excluded patients with a haemoglobin level below
3 g/100 ml and those with complications such as pneumonia,
jaundice, tuberculosis and renal or cardiac disease. Those
who were anaemic, dehydrated or had secondary infections
were first treated appropriately and then included in the
study.

The following data were recorded for each patient before
the start of the treatment. The duration of illness in months,
the size of the spleen measured in the anterior axillary line
from the costal margin to its tip, the liver size measured in
the mid-clavicular line from the costal margin to its lower
border, the patient's weight, total and differential white cell
counts, haemoglobin level, total serum protein, blood urea,
serum creatinine, serum potassium, blood sugar, serum
alanine and aspartate transaminase. Urine analysis, chest
X-ray and electrocardiography were also performed on each
patient.
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Drug regimen, assessment and follow up
In a pilot study of 15 patients we found that with a total dose
of 0.05 g, 2 patients had parasites in their aspirates at the end
of the treatment and with a total dose of 0.75 g, 1 patient who
had apparent parasitological cure at the end of treatment
relapsed within one month. We therefore fixed the minimum
total dose at 1 g for an adult weighing 50 kg, i.e. a total drug
requirement of 20 mg/kg and on the same basis calculated
the dose for other patients. This dose has also been recom-
mended by the WHO.s-11

Amphotericin B powder (50 mg) was dissolved in 10 ml
of sterile water and made up to 500 ml with 5% glucose
to achieve a concentration of 100 fLg/ml. The drug was
administered as an intravenous infusion in 4 to 6 hours.
The dosage was 0.05 mg/kg on the first day, 0.1 mg/kg on the
second, 0.25 mg/kg on the third, 0.5 mg/kg on the fourth and
1 mg/kg on the fifth. Following this the drug was given in a
dose of 1 mg/kg on alternate days. We started with a
minimum total dose of 1 g and extended the treatment if
parasites persisted. The alternate day regimen was used
according to the WHO recommendations and our aim was to
achieve eradication of the parasite.

Patients were advised to take adequate fluids orally and
were closely monitored for the development of any toxicity.
They were also asked to report toxic effects such as abdominal
distension, unusual weakness, diminution of urinary output
and loss of appetite. Renal and cardiac complications were
monitored carefully and no nephrotoxic antibiotic was
administered. Whenever toxicity was suspected, the serum
bilirubin, serum alanine and aspartate transaminase levels,
serum potassium and blood urea were estimated.

After completion of one course of treatment splenic
aspiration was repeated. The aspirates were stained with
the Giemsa stain and examined for amastigotes. If parasites
were present in the aspirates the duration of treatment
was prolonged. The other investigations performed at the
end of the treatment were an electrocardiogram, the serum
alanine and aspartate transaminase levels, blood urea, serum
creatinine and serum potassium.

The patients were followed up every month for 6 months.
On each occasion they were examined and routine investiga-
tions were performed. At the final follow up examination a
sample of bone marrow or splenic aspirate was obtained and
examined for parasites.

The criteria for withdrawal from the study were a deterio-
ration in the patient's condition or the occurrence of serious
side-effects to the drug.

Apparent cure was indicated by the abatement of fever, a
decrease in the size of the spleen and an improvement in the
general condition of the patient. The absence of parasites in
the splenic or bone marrow aspirates after treatment was
defined as parasitological cure. Ultimate cure was defined as
no relapse for a duration of 6 months after initial cure.

The paired 't' test was used to compare the means and the
normal test for significance of difference of proportion to
compare the percentages.

RESULTS
There were 212 males and 88 females (M:F 2.4: 1) whose ages
ranged from 9 months to 68 years. They were symptomatic
for a duration of 8.2±2 months (mean±SD). The clinical
features included intermittent fever and shivering or rigor in
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298 (99%), diminution or loss of appetite and loss of weight
in all the patients and darkening of the skin in 280 (93%).
Few patients had predominant gastrointestinal symptoms
such as loose motions. Seventy-eight (26%) patients were
acutely ill and toxic while 220 patients had chronic disease
with large spleens and fever. Two patients were afebrile and
presented only with splenomegaly and weakness. Each
patient had been treated with at least one course of sodium
stibogluconate (20 days of 20 mg/kg up to a maximum of 850
mg per day) and one course of pentamidine (10 to 15 injec-
tions in a dose of 4 mg/kg intramuscularly on alternate days).
Some patients had taken more than 5 courses of sodium
stibogluconate and 4 courses of pentamidine. The mean dose
of sodium stibogluconate received was 48 g and that of
pentamidine was 4.5 g. Eight patients had an additional
course of ketoconazole and 16 patients a course of
allopurinol.

Fifteen (5%) patients did not tolerate the dose of 1 mg/kg
and were treated with 0.5 mg/kg.

Apparent cure
Fifteen (5%) patients became afebrile after the first infusion
and 25 (8%) by the fifth infusion (dose of 1 mg/kg). With
another 10 infusions of 1 mg/kg all patients became afebrile
and felt better. The parasitological and ultimate cure rates
of these patients are shown in Table I.

The splenic size was 12.4±4.2 ern (below the left costal
margin) before treatment and 2.2±1.6 em at the end of treat-
ment (p<O.OI). Two hundred and eight (69%) patients had
an impalpable spleen at the end of treatment (p<O.I) and in
84 (28%) the spleen regressed to less than 2 cm below the left
costal margin. In 6 (2%) patients, the spleen was larger than
6 cm, they all had massive splenomegaly (the organ occupy-
ing almost the whole of the abdomen) before treatment. The
liver also regressed in size and became impalpable in 224
(75%) patients after treatment.

The patients gained between 0.75 kg and 4 kg after treat-
ment and had a mean gain of 1.2 kg (p<O.OI). The mean
rise in the haemoglobin level was 2.8 g/dl (p<O.OI) while the
mean rise in the total leucocyte count was 2500/cmm.

Four hundred and fifty episodes of secondary infection
occurred during treatment and 120 during the follow up
period. These included upper and lower respiratory tract
infection, otitis media and gastroenteritis. Tuberculous
pleural effusions were detected in 2 patients and miliary
tuberculosis in 1.

Adverse reactions
Febrile reactions with shivering or severe rigors occurred in
all the patients during the infusion. This was minimized by an

TABLEI. Apparent, parasitological and ultimate cure rates
of resistant kala-azar patients treated with amphotericin B

Apparent cure Parasitological cure Ultimate cure

Number of
infusions

n(%) Total dose
(g)

15 (5) 1
25 (8) 1.5

298 (99) 2

268 (89) 298 (99)
24(8)
6(2)

n(%) n(%)

1
5

15
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intravenous injection of hydrocortisone (5 mg) prior to giving
amphotericin B. Some patients also developed vomiting.
The severity of the reactions was usually more marked at the
beginning of treatment but some patients continued to
experience reactions till the last infusion. Sixteen (5%)
patients had stomatitis which improved with oral vitamin B
complex supplements. In 6 (2%) patients minimal rises of
serum bilirubin up to 2.5 mg/dl and alanine transaminase
upto 65 I.U. were observed but these improved spontaneously
in 7 days after discontinuing treatment. A fall in the serum
potassium level to 2.5 mEq/dl occurred in 36 (12%) patients
but improved (except in 1 patient) with oral potassium
supplements. In 34 (11 %) patients there was a rise in the
blood urea and in 6 of them it went up to 80 mg/dl. However,
it returned to normal levels within 2 weeks of stopping the
treatment. Serum creatinine increased in 8 (3%) patients and
also returned to normal in 2 weeks. Six (2%) patients had a
mild allergic reaction which improved with antihistamines.
Diminution in appetite occurred in 36 (12%) patients which
improved when treatment was completed. Gastrointestinal
disturbances included nausea, vomiting and loose motions.

Sixteen (5%) patients developed thrombophlebitis which
improved with local corticosteroids and antibiotics. Two
patients developed an abscess which had to be drained.

Deaths
Two patients died of sudden cardiovascular collapse. Both
were young adults: one patient died on the fourth and one on
the twelfth day of infusion. Though it was not possible to do
an electrocardiogram at the time of cardiac arrest, the studies
done in both the patients before treatment were normal.

DISCUSSION
Our study suggests that amphotericin B is an effective drug
for treating patients with kala-azar resistant to sodium
stibogluconate and pentamidine. All the 220 patients who
had chronic kala-azar were cured and none relapsed. No
patient was found to be unresponsive to the drug. The clinical
improvement started with the first infusion in 15 patients and
in 25 patients with a further 0.5 g of the drug. Six patients
who required an additional 1g were cured clinically after a
completed 1g course although parasites were detected in the
spleen or marrow aspirate.

We had four options left to treat our patients who had
not responded to treatment with sodium stibogluconate and
pentamidine. We could have tried a combination of sodium
stibogluconate and allopurinol because in Kenya 5 patients
found unresponsive to sodium stibogluconate were treated
thus and were cured. 12Unfortunately we had already found
such a combination to be ineffective in Indian patients. 13The
second option was to treat them with a longer course of
pentamidine. The scarce availability of this drug together
with its severe toxic effects such as the production of
permanent diabetes and the long course of treatment
required," dissuaded us from repeating pentamidine.
Previously only 10 to 15 injections of pentamidine cured all
patients but in 1991 33 injections were required to cure 98%
of patients.l" Splenectomy would have been another option
but we have found that patients with kala-azar being
immunosuppressed are prone to develop severe infections
after this operation. We were left with amphotericin B which

.had been recommended as the best second line drug for treat-
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ing kala-azar. 8-11.15The toxic effects of this drug have been
widely publicised.s '! We were therefore apprehensive about
trying it but except for two sudden deaths, possibly due to
fatal arrhythmias the other toxic effects were reversible.
There was no long term renal damage. The 43- day course
of treatment with 24 infusions caused financial and social
problems for our poor villagers who had to incur the expense
of a long stay in the city but the high rate of cure was a major
advantage.

Secondary infections are common in patients with kala-
azar during treatment and follow up. These should be
identified quickly and treated, otherwise patients might die
not due to kala-azar but due to the secondary infection.

A total dose of 740 mg (about 10--15 mg/kg) has been
reported to cure 3 patients with Brazilian kala-azar)." In
21 cases of Brazilian leishmaniasis involving the skin and
49 involving the mucous membranes treated with an average
of 25 mg/kg of the drug, 65 (95%) patients were cured, 2 died
of unrelated causes and 3 failed to respond to treatment. In
another study, 9 of the 23 patients treated for mucocutaneous
leishmaniasis were followed for 1 to 10 years and only one
relapsed." One case of mucosal leishmaniasis originating in
Bolivia was successfully treated in New York with 971 mg of
amphotericin B. While we gave our patients a larger dose of
the drug (20 mg/kg) than was used in these studies, it was still
within the total dose range of 1 g to 3 g recommended by the
WHO.8-I!

Experimental studies have shown that amphotericin B is
very active in vitro killing both the extracellular promastigotic
and the intracellular amastigotic forms of leishmania at
a concentration of 1 mg/ml. In contrast pentavalent anti-
monials are active only against amastigotes. Amphotericin B
has been found to be 130 to 187 times more potent than
stibogluconate in hamsters infected for a short term and 43
to 139 times more potent in those with chronic infection. 16It
has also been shewn experimentally that amphotericin B is
active against antimony-resistant leishmania.!? It probably
interferes with the parasite'S sterol metabolism" and unlike
the antimonials does not require processing by macrophages
to kill amastigotes.

The phenomenon of drug resistance in kala-azar needs to
be investigated further. It is not clear whether the resistance
is due to the host or the parasite. The elimination ofthe parasite
is usually not achieved after one course of either antimony or
pentamidine possibly because these are very toxic in large
doses.

Recently amphotericin B lipid complex has shown promis-
ing results and is said to be less toxic than the original drug in
antimony and aminosedine resistant kala-azar patients.'? In
this new formulation the lipid cover helps the drug to reach
the parasites quickly. However, this drug is very costly and
we will have to continue to use the standard amphotericin B
preparation in patients with kala-azar in whom the parasite
is resistant to treatment with sodium stibogluconate and
pentamidine till the lipid complex becomes more easily
available.
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Community health awareness among recent medical
graduates of Bombay
SHEELA RANGAN, M. UPLEKAR

ABSTRACT
Background. Since Independence in 1947, the need for

reorientation of our western-style, hospital-based, urban-
oriented medical education has been well recognized and
much discussed but little action has been taken to make it
more community-based. Against a background of 40 years
of debate, we conducted a study of 342 medical graduates
commencing their internship training in one government
and two municipal medical colleges to assess the effects of
medical education on them.
Methods. A questionnaire was administered to examine

recent interns' awareness of some aspects of community
health, their perceptions of the concept of Primary Health
Care and their knowledge of rational prescriptions for minor
ailmentsand for major illnesses of public health importance.
Results. We found a lack of basic health information

among recent medical graduates, an apathy towards
matters of public health importance, and gaps in their
knowledge of curative care and rational prescribing.
Conclusions. We suggest that there is a need not only to

effect changes in the curriculum but also to assess whether
these changes might lead to the making of doctors more
suited to work in our villages.
Natl Med J India 1993;6:60-4
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INTRODUCTION
The need for a 'social physician' to deliver health care effec-
tively to the community was felt in India as far back as 1946,
by the Bhore Committee.' Since then, several committees
have been set up by the government which have reiterated
the need for changes in the pattern of medical education,
recognizing that our medical graduates trained in colleges
and hospitals based on the British system were more suited
to work in hospitals rather than in rural communities.s-'

The proclamation of Health For All in 1978 at Alma
Ata further represented a commitment to some important
principles of social justice which implied a total transforma-
tion in our understanding of human biology from purely
medical to predominantly non-medical dimensions of health
and sickness and the need for an equitable health care
system to suit the health needs of the community." Because
of this new perspective, the attention in both developing and
developed countries has been moving from individuals to the
population, from pathophysiology to behaviour, and from
microbes to the environment. But doctors-the central
figures of this new health system, whose quality and number
determine the nature and distribution of care-still remain
alienated from the community, confined within the walls of
hospitals. It is now important to emphasize that a holistic
view should be taken of the health services based on the
social and behavioural aspects using information on
epidemiology and biostatistics.

Over three decades after the recognition of the need for
reorientation of medical manpower, how much of the


