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Abstract. Few therapeutic options are available for mucocutaneous leishmaniasis (MCL). We conducted a random-
ized open trial to evaluate the efficacy, safety, and tolerance of parenteral aminosidine sulphate (AS) 14 mg/kg/d for 21
days compared with intravenous meglumine antimonate (MA) 20 mg/kg/d for 28 days in patients with moderate MCL
in Cuzco, Peru. Cure was defined as complete healing with re-epithelialization within 1 year of follow-up. The trial was
stopped after 38 patients were enrolled (17 in the MA group and 21 in the AS group) because of marked differences in
response. Study groups were comparable in baseline characteristics. Cure rates were 0/21 in the AS group compared with
8/17 (47%, 95% confidence interval: 23–71%) in the MA group (P < 0.001). Side effects and laboratory abnormalities
were mild in both groups. We conclude that parenteral AS given on its own is not effective for MCL in Peru.

INTRODUCTION

Mucocutaneous leishmaniasis (MCL) caused by Leishma-
nia (Viannia) braziliensis is a significant health problem in
rural areas of Central and South America.1,2 MCL is endemic
in Peru along the eastern slopes of the Andes and throughout
the Amazon jungle, where prevalence rates in certain areas
are as high as 339 cases per 100,000 inhabitants.3 MCL is a
chronic illness that affects primarily the nasal and oropharyn-
geal mucosa, but if left untreated may extend to the larynx,
causing significant morbidity and occasionally mortality.
MCL also carries social, aesthetic, and economic problems.4

Few drugs are available to treat MCL. The first-line drugs
are pentavalent antimonials, which have to be administered
parenterally over a long time, are associated with toxicity,
attain modest clinical cure rates especially in patients with
extensive mucosal involvement, and are expensive.4–7 Cure
rates up to 70% are achieved in patients with nasal or oro-
pharyngeal involvement, but only 10–63% in patients with
laryngeal involvement.8–10 Patients refractory to antimonials
or with extensive mucosal involvement are treated with re-
peated cycles of pentavalent antimonials or with a second-line
drug. Amphotericin B deoxycholate is still the preferred sec-
ond-line drug.1,11 Treatment with amphotericin B requires
hospitalization and continuous monitoring for toxicity.12

Other second-line drugs such as pentamidine, allopurinol, and
the azoles are much less effective and share the problems of
cost, toxicity, and need for hospitalization and monitoring.13–15

Aminosidine is an aminoglycoside antimicrobial agent
chemically similar to neomycin, with in vitro activity against
bacteria, intestinal tapeworms, enteric protozoan parasites,
and several species of Leishmania.7,16,17 Topical preparations
of aminosidine alone or combined with systemic antimonials
attained good clinical efficacy against agents of new and old
world cutaneous leishmaniasis (CL).18–20 Excellent clinical ef-
ficacy rates have been reported from India more recently in
patients with visceral leishmaniasis with the parenteral for-

mulation, aminosidine sulphate.21,22 Few data are available
on the efficacy of aminosidine for treating MCL.23 We there-
fore undertook this study to evaluate the efficacy, safety and
tolerability of aminosidine sulphate in treating moderate
MCL and to compare it with meglumine antimonate.

MATERIALS AND METHODS

Study design and criteria for enrollment. The study fol-
lowed a randomized and open label design and was conducted
in the city of Cuzco, Peru, from October 1993 to May 1994.
Ethical approval was obtained from the Special Program for
Research and Training in Tropical Diseases of the World
Health Organization and from Universidad Peruana Cayet-
ano Heredia’s Institutional Review Board. Patients gave writ-
ten consent to participate.

Eligible patients were adults between 18 and 60 years of
age with moderate MCL, defined as involvement of the nasal
and pharyngeal mucosa with or without laryngeal affection
but without respiratory distress and with proven presence of
parasites by culture, histology, and/or polymerase chain reac-
tion (PCR) on a biopsy specimen.24 Patients who had re-
ceived treatment in the previous 6 months with anti-
leishmanial agents or who had failed to a course of treatment
with amphotericin B were excluded, as well as patients with
known or suspected allergy to aminoglycosides or antimoni-
als, pregnant or nursing women, and patients not willing to
return for follow-up evaluations. We also excluded patients
with severe concurrent illnesses such as tuberculosis, renal,
liver, or heart disease, or alcoholism. Clinical evaluation of
patients was performed by two investigators (J.E. and M.C.)
throughout the study. Mucosal lesions on the nasal mucosa
and oral cavity were examined with a light, and laryngeal
involvement was assessed using a laryngoscope. Each mu-
cosal lesion was evaluated for the presence of erythema,
edema, ulceration, and scarring.

Randomization and treatment. Eligible patients were ran-
domly allocated to the two study groups using a computer-
generated random table in a 1:1 ratio. Patients received ami-
nosidine sulphate (AS: Gabbromicina; Carlo Erba Farmitalia,
Milan, Italy), 14 mg/kg body weight, once daily, by intramus-
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cular injection for 21 days (total dose of 294 mg/kg), or meg-
lumine antimonate (MA: Glucantime; Rhone Poulenc Rorer,
Paris, France), 20 mg of pentavalent antimonial/kg body
weight in 250 mL 5% dextrose in water infused over a 20-
minute period once daily for 28 days. Patients were hospital-
ized throughout the period of treatment. No other anti-
leishmanial drugs were allowed. A detailed history and com-
plete physical examination was performed on admission.
Each day patients were questioned for adverse events and
were examined physically. Mucosal lesions were reassessed at
the end of treatment and every 3 months for 1 year. Parasi-
tologic examination was repeated if lesions persisted.

Outcome measurements. The primary outcome of the
study was clinical cure. Patients were considered cured if the
lesions appeared completely healed and re-epithelialized, and
there were no inflammatory changes visible 1 year after fin-
ishing treatment. Clinical improvement was defined as reduc-
tion of the observed inflammatory area and no detection of
parasites by culture or PCR of a biopsy specimen. Failure was
defined as < 50% healing of the mucosal lesion or when clini-
cal improvement was seen but parasites were isolated on cul-
ture or PCR was positive. Relapse was defined as enlarge-
ment of the initial mucosal lesion or appearance of new le-
sions in previously spared mucosal or dermal areas after
attaining clinical improvement or cure. Failures and relapses
were grouped together as failures for the outcome analysis.
Secondary outcomes were safety and tolerability. Safety was
evaluated with serial laboratory determinations of hematol-
ogy (including hematocrit, hemoglobin, white blood cell
count, and platelets), serum chemistry (creatinine, electro-
lytes, transaminases, alkaline phosphatase, and total biliru-
bin), urinalysis, and electrocardiogram all performed at base-
line and weekly while on treatment. Tolerability of study
drugs was evaluated by daily interviews with patients.

Statistical analysis. The sample size was calculated as 48
subjects per study group to detect a difference in clinical cure
rates of 30%, estimated as 70% with MA and 40% with AS,
with an � error of 0.05 and a � error of 0.2. The �2 test with
continuity correction or Fisher exact test was used to contrast
categorical variables. Continuous variables were contrasted
with Student t test when normally distributed or with the
Mann-Whitney Wilcoxon test otherwise. All tests were two-
tailed. Data were entered and analyzed using EPI-Info statis-
tical software (version 6.0; CDC, Atlanta, GA).

RESULTS

Patient characteristics. Enrollment was stopped after 38 pa-
tients had been enrolled, 21 in the AS group and 17 in the MA
group, because of marked clinical differences in the clinical
response between the two groups. The comparison of base-
line characteristics is shown in Table 1. The two groups were
comparable in all respects, including extent of mucosal in-
volvement. All patients were men. More patients with severe
laryngeal and vocal cord involvement were enrolled in the AS
group, but the difference did not reach statistical significance
(P � 0.140). Parasitologic confirmation of diagnosis was
achieved in all patients (7 by culture and 31 by PCR).

Outcome evaluation. Thirty-eight patients were available
for determination of clinical outcomes (21 in the AS group
and 17 in the MA group). Adherence of patients to post-
treatment study visits was good. Cure rates were 47% (8/17;

95% confidence interval [CI]: 23–71%) in the MA group and
0% (0/21) in the AS group (P < 0.001). Cure rates among
patients with laryngeal involvement were 37.5% (3/8) in the
MA group and 0% (0/16) in the AS group (P � 0.065). Clini-
cal outcomes did not correlate with the duration of mucosal
disease: 38.7 ± 34.6 months in cured patients versus 38.6 ± 44.3
months in failed patients. Median time to achieve cure in the
MA group was 3 months (95% CI: 3–5 months). Mucosal
lesions improved during treatment in both groups, but the
response was not sustained over time in the AS group. In the
nine treatment failures in the MA group, parasitologic con-
firmation was obtained in five: one by isolation in culture and
four by PCR. In the 21 treatment failures in the AS group,
parasitologic confirmation was obtained in 15: 6 by isolation
in culture and 9 by PCR. Patients not achieving clinical cure
were treated with amphotericin B deoxycholate with good
results.

Adverse events and tolerance. There were no serious ad-
verse events with either drug, nor any differences in the rates
of hematologic and serum chemistry abnormalities (Table 2).
Transient and mild EKG abnormalities were observed in the
MA group that did not need therapeutic intervention. AS was

TABLE 1
Baseline characteristics

Characteristic
Aminosidine

(n � 21)

Meglumine
antimoniate

(n � 17)

Male sex (n) 21 17
Age in years (mean ± SD) 32.6 ± 8.4 33.2 ± 8.3
Weight in kg (mean ± SD) 55.0 ± 6.5 55.7 ± 6.4
Duration of residence in an endemic

area in months (mean ± SD) 20.1 ± 32.0 19.4 ± 26.2
Duration of mucosal disease in months

(mean ± SD) 43.3 ± 52.2 33.2 ± 26.3
Previous treatment with pentavalent

antimonials (n) 10 8
Active cutaneous disease (n) 4 3
Extension of mucosal involvement (n)

Nose, pharynx, and palate 5 9
Nose, pharynx, palate, and epiglottis 5 4
Nose, pharynx, palate, epiglottis, and

vocal cords 11 4
Baseline serum creatinine in mg/dL

(mean ± SD) 0.59 ± 0.20 0.61 ± 0.25

TABLE 2
Outcome measurements and safety results

Characteristic
Aminosidine

(n � 21)

Meglumine
antimoniate

(n � 17) P value

Outcome measurements at
1 year of follow-up (n)

Cure 0 8
Failure 21 9 < 0.001

Experiencing at least one adverse
effect (n) 12 11 0.63

Fever (n) 3 4 0.67
Chills (n) 5 7 0.25
Arthralgia (n) 9 11 0.18
Anorexia (n) 1 4 0.15
Myalgia (n) 8 11 0.10
Serum creatinine at the end of

treatment (mg/dL; mean ± SD) 0.62 ± 0.24 0.60 ± 0.16 0.75
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associated with pain at the injection site that improved with
the application of local heat.

DISCUSSION

The results of this study indicate that parenteral AS on its
own is not effective in the treatment of moderate MCL in
Peru. Despite some initial clinical response in the AS group,
none of the 21 patients available for outcome determinations
achieved clinical cure. In contrast, 47% of patients achieved
clinical cure in the MA group, with a 38% cure rate in patients
with extensive laryngeal involvement.

Aminosidine has been extensively evaluated for the treat-
ment of CL. Topical preparations containing 15% aminosi-
dine with different vehicles to promote absorption through
the skin and to avoid irritation have shown good clinical re-
sults.18–20 Parenteral AS is highly effective for visceral leish-
maniasis in Africa and India and for diffuse cutaneous leish-
maniasis caused by L.(L.) aethiopica in Ethiopia.17,21,22 How-
ever, parenteral AS showed only limited efficacy for new
world CL caused by two species. One study conducted in
Colombia, in military recruits with confirmed infection by
L.(V.) panamensis in one third of them, showed cure rates of
50% (total dose of 252 mg/kg) after 1 year of treatment.25

Similar results were observed in Belize with a slightly higher
total dose of intravenous AS (280 mg/kg) in patients infected
with L. (V.) braziliensis.26 Clinical efficacy at 6 weeks of treat-
ment was 59% in AS-treated patients compared with 88% in
patients treated with a pentavalent antimonial. These results
are not surprising given that the in vitro susceptibility of spe-
cies of Leishmania to AS vary greatly, with higher suscepti-
bility for L.(L.) major and L.(L.) tropica (effective dose
[ED50] in the range of 1–5 �mol/L), intermediate susceptibil-
ity for L. (L.) donovani (ED50 � 6–18 �mol/L), and lower
susceptibility for L.(V.) braziliensis and L.(L.) mexicana
(ED50 ranging from < 12 to 39 �mol/L).27

The only previous study of aminosidine in MCL was con-
ducted in Brazil and reported good initial response to AS in
patients with MCL but marked reduction in cure rates during
the follow-up period.23 AS (total dose of 320 mg/kg, com-
pared with ours of 294 mg/kg) attained 67% (10/21) cure rate
after 3 months of finishing the treatment, falling to 48% after
1 year, and 33% after 2 years. No detailed descriptions of the
severity of illness or extension of mucosal involvement were
provided, so it is not possible to make an accurate comparison
of the two studies. Considering these data and the results of
our study together, it is clear that parenteral AS alone has
limited efficacy for new world CL and MCL caused by L.(V.)
braziliensis. Possible reasons that might explain these findings
are the relative insensitivity of L. (V.) braziliensis to AS,
pharmacokinetic parameters including inadequate volume of
distribution of AS leading to low tissue levels in affected mu-
cosae, and the severity and extension of mucosal involvement.
Primary clinical unresponsiveness to AS has only been re-
ported once,17 with no elucidation of the underlying mecha-
nism.28 We do not have evidence to postulate that acquired
resistance to AS played a role in the lack of efficacy of AS
shown in our study. AS induced pain at the injection site in
our patients, and better tolerance has been reported in pa-
tients with visceral leishmaniasis and diffuse cutaneous leish-
maniasis, using even higher doses and for more prolonged
periods than in our study.17,21

At the present time, parenteral AS should not be used
alone to treat MCL in the new world or CL in areas where
Leishmania remain susceptible to pentavalent antimonials or
where L. (V.) braziliensis is the dominant organism. A syn-
ergistic association of AS with pentavalent antimonials has
been suggested in vitro and corroborated in a clinical trial
performed in patients with visceral leishmaniasis.29 In that
study, two different dose regimens of AS (total doses of 252
and 378 mg/kg) combined with a 21-day course of pentavalent
antimonials performed better than a 30-day course of pen-
tavalent antimonials alone. These encouraging results merit
study of the combination in MCL. Although the preparation
of parenteral AS used in clinical trials is no longer available in
the market, a generic compound has been evaluated in vis-
ceral leishmaniasis and licensed in India and is expected to
become available soon.30

We conclude that parenteral AS given on its own is not
effective for the treatment of moderate MCL caused by L.
(V.) braziliensis. The combination of AS and pentavalent an-
timonials for MCL merits evaluation because new therapeutic
options are needed for this highly prevalent, disfiguring, dan-
gerous, and difficult-to-treat condition.
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