156

CLINICAL TRIAL WITH LIPOSOMAL AMPHOTERICIN B (AMBISOME®)
FOR AMERICAN VISCERAL LEISHMANIASIS (AVL)

Graga M.C. Viana!, Ana C.R. Saldanha®, Clélia R. Pinheiro?!, Jeanne d’Arc L. Nascimento!, Marcelo N. Burattini?,
Jackson M.L. Costa®
Nucleus of Tropical Pathology and Social Medicine, Department of Pathology, Federal University of Maranh&o, Sdo Luis, MA,
Brazil and UNICEUMA,; 2Department of Infectious Diseases, Federal University of Sdo Paulo, Sdo Paulo, SP, Brazil; *Gongalo
Moniz Research Center (CPqGM-FIOCRUZ/BA), Salvador, BA, Brazil

A prospective, non-randomized study was conducted on 30 patients with American Visceral Leishmaniasis (AVL)
aged 3 to 10 years from S&o Luis, Maranh&o - Brazil, who were not previously submitted to treatment. After an
informed consent form, was signed by the responsible person, all patients were submitted to anamnesis and physical
examination and a standard chart was filled out. The patients were randomly divided into three cohorts of 10
patients each and submitted to the following treatment regimen with liposomal amphotericin B: cohort 1) 2 mg/kg/
day applied on days1, 2, 3, 4, 5, 6 and 10, total dose of 14 mg/kg; cohort 2) 2 mg/kg/day applied on days 1, 2, 3, 4, and
10, total dose of 10 mg/kg; cohort 3) 2 mg/kg/day applied on days1, 5, and 10, total dose of 6 mg/kg. An intra-hospital
treatment regimen was used which consisted of intravenous administration of the drug over a period of 60 min.
Efficacy was 70% in cohort 1, 90% cohort 2, and 80% in cohort 3. The patients were followed up for 6 months. No
significant difference was observed between the three regimens in terms of toxicity, tolerability and effectiveness
when evaluated by generalizations of the Gehan model and Wilcoxon test.

Key words: Leishmania chagasi, visceral leishmaniasis, liposomal amphotericin B, Northeastern of Brazil.

In the 1980s, the World Health Organization (WHO)
recommended pentavalent antimonials (sodium
stibogluconate or N-methylglucamine antimoniate) at the dose
of 20mg/Sh**/kg/day for aminimum period of 28 days, witha
maximum daily dose of 850 mg/Sh*®, for the treatment of
visceral leishmaniasis (VL). Variable responses to this
therapeutic regimen have been observed in different parts of
the world, with difficulties being reported particularly in
Kenia® 33,

Inthe 1990s, both the WHO and the Brazilian Ministry of
Health reevaluated the question of the dose for Brazil and
concluded that the standard regimen should consist of adose
of 20mg/Sh*S/kg/day for aminimum of 20 consecutive days,
which has shown good results®® *).

Over theyears, dternativetherapy for treatment of different
forms of leishmaniasis, have been sought in an attempt to
find better options than Sb*s. Examples: tubercul ostatic
agents®, co-trimaxazol e??, ketoconazol e?,
metronidazole®, pentamidines (mesylate/isothionate),
alopurinol®, aminosidine sulfate®, amphotericin B 3D;
immunotherapeutic agents (IFN-y, GM C-SF)*%), |iposomes®?,
and, more recently, miltefosing®, or a combination of these
chemotherapeutic agents®®.

Amphotericin B isaproduct originating from the natural
fermentation of Streptomycesnodosus, and isthe second drug
of choice for some deep mycoses and also for leishmaniasis.
Among the problemsrelated to thistherapy areitsside effects
Recebido em 16/05/2009 Aceito em 08/06/2009
Enderego para correspondéncia: Dr. Jackson M.L. Costa Laboratério
de Imunoparasitologia (LIP) do Centro de Pesquisas Gongalo Moniz-

FIOCRUZ/BA, Rua Valdemar Falcdo, 121, Brotas/Salvador-Bahia, CEP
40295-001, Brazil. E-mail address: jcosta@cpqggm.fiocruz.br.

Gazeta Médica da Bahia 2009;79 (Supl.3):156-162
© 2009 Gazeta Médica da Bahia. Todos os direitos reservados.

reported by several investigators® #2239 Theclinical demand
for lesstoxic agentsresulted in the devel opment of new lipid
formulationsof amphotericin B. Lipid particleswere devel oped
which, compared to deoxycholate micelles, caused fewer
changesin the host cell with a consequent reduction in renal
toxicity. Theselipid particlesareremoved fromthecirculation
by mononuclear phagocytes so that the drug is specifically
distributed among cells parasitized by Leishmania® 22,
The two lipid formulations of liposomal amphotericin B
are amphotericin B in colloidal dispersion (Amphocil®,
Liposome Technology, Menlo Park, CA) which consists of
cholesterol sulfate and amphotericin B, with thisformulation
being 4 to 15 times more effective in the treatment of VL in
infected hamsters than conventional amphotericin B
deoxycholate, and Ambisome® (amphotericin B compound
contain phosphatidylcholine, cholesterol, distearoyl-
phosphatidylglycerol, sucrose and sodium succinate
hexahydrate), thefirst commercially available product of this
formulation which is more effective and less toxic in the
treatment of systemic fungal infections*® 212, |n astudy on
AVL, Dietze et al.® administered liposomal amphotericin B
(Amphocil®) intravenously at the dose of 2 mg/kg/day to 10
patients for 10 days (group 1) and to 10 patients for 7 days
(group 2) and observed cure in all of them. The authors
reported a decrease in fever within an average of 4 days, a
79% reduction in splenomegaly within 2 weeks, and return to
normal clinical and laboratory values 6 months after the end
of treatment. Liposomal amphotericin B is the only drug
approved by the US Food and Drug Administration for the
treatment of VL alone (i.e., caused by Leishmania donovani,
L. infantumor L. chagasi inimmunocompetent patients, with
aregimen of seveninfusionsof 3mg/kg givenondays1, 5, 14
and 21, for atotal dose of 21mg/kg®”. Results from a dose-
decreasing study have shown that a short course of liposomal
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amphotericin B (six infusions of 3mg/kg given on days 1, 5
and 10, for atotal dose of 18mg/kg) could be safe and effective
intreating children with Mediterranean VL®,

The aim of this study was to compare three therapeutic
regimens of Ambisomeain thetreatment of AVL caused by L.
chagasi interms of efficacy, toxicity and tolerance.

Material and M ethods
Study design

A comparative, prospective, non-randomized study
evaluating the efficacy of liposomal amphotericin B
(Ambisome®) was conducted on 30 children with VL. The
subjectswere hospitalized on theward of Infectious Diseases,
Mother-Infant Hospital, Federal University of Maranh&o -
UFMA, S8o Luis, Brazil, during the use of the therapy. The
study was approved for the Ethics Committee of research
involving humans of the University Hospital of UFMA.

Patients

Included in the study were 30 children aged 3 to 10 years
from the Ilhade S&o Luis, Maranh&o, with adiagnosis of VL
without previoustreatment. After an informed consent form,
was signed by the responsible person, all patients were
submitted to anamnesis and physical examination and a
standard chart was filled out. The patients were randomly
divided into three cohorts of 10 subjects each and submitted
to the following treatment regimen: cohort 1) 2 mg/kg/day
appliedondays1, 2, 3,4, 5, 6and 10, total dose of 14 mg/Kkg;
cohort 2) 2 mg/kg/daysondays1, 2, 3,4 and 10, total dose of
10 mg/kg; cohort 3) 2 mg/kg/day on days 1, 5 and 10, total
dose of 6 mg/kg.

Excluded were patients younger than 3 years, patients
with severe concomitant disease, subjects with a history of
allergy to Sb* and/or amphotericin B, and patientswith AVL
during the last 6 months or with hemoglobin levels <5g/dL,
total leukocytes <2,000/mm3, platelets <40,000/mm3,
aminotransferase (AST/ALT) level sfour timesabove normal,
and ureaand creatinine level stwo times above normal.

Parasitological diagnosis

The parasitological diagnosis of AVL was made for al
patients based on visualization of Leishmania amastigotesin
Giemsa-stained bone marrow or splenic aspirates by
microscopy and/or culture.

Study procedures

Signsand symptoms compatiblewithAVL (fever >38.0°C),
hemoglobin concentration, white blood cell count, platelet
count, and levels of aspartate aminotransferase (AST), blood
urea nitrogen, creatinine, potassium, albumin and globulin
were determined for all patients. We considered important
aspects in the evaluation of these parameters: anemia
(hemoglobin <9.0mg/dL, leukopenia<4,000 whiteblood cells/
uL, thrombocytopenia<150,000 platelets/ulL ) and laboratory
parameters (serum Leishmania antibodies by

immunofluorescent antibody test at atiter >1:40). Blood for
laboratory determinations was drawn on days 1, 2, 3,4, 5, 6
and 10for cohort 1, ondays1, 2, 3, 4and 10 for cohort 2, and
ondays1, 5and 10 for cohort 3.

Nutritional indicatorswerea so determined for all children
based on the calculation of Z scores or standard deviation
(SD) for height/age and weight/height according to the North
American curves of the National Center for Health Statistics
(NCHS) adopted by the WHO as an international reference
standard. Malnutrition was considered to be mild when the
valueswere 1 to 1.9 SD below the median weight or height,
moderate in the case of 2t0 2.9 SD, and severein the case of
3 SD or more®®,

Determination of spleensize

Spleen sizewasassigned avalue according to thefollowing
scale, with the organ pal pable beyond the costal margin being
given a value equivalent to size in centimeters: 0 = organ
palpable at the costal margin at rest, 2 = organ palpable on
deep inspiration, and 3 = organ undetectable on deep
inspiration (i.e., the normal finding for individuals without a
history of splenic pathology). All spleenswere measured from
the costal margin to the tip of the organ. Each spleen size
measurement was performed by two clinicians (GMV and
JMLC). Percent regression in spleen size refers to the
percentage that the size regressed toward avalue of -3.

Drug administration

Ambisome® was supplied by NeX star Pharmaceuticalsinc.
ready for clinical use according to manufacturersinstructions,
and was infused over aperiod of at least 2hsin 5% dextrose
solution into a peripheral vein.

Follow-up evaluation

The patientsremained hospitalized for 10 daysunder daily
clinical follow-up. Each day on which the drug was
administered the patients were monitored for fever, chills,
tachycardia, somnolence, phlebitis, bone pain, anorexia,
abdominal pain, and diarrhea. In cohort 1, vital signs (blood
pressure, pulserate, respiratory frequency, and temperature)
were measured at 30-min intervals during the 2-h for drug
infusion.

Laboratory exams (hemogl obin concentration, white blood
cell count, platelet count, and levels of AST, blood urea
nitrogen, creatinine, potassium, albumin and globulin) were
repeated for al patients 24, 60 and 180 days after discharge
from the hospital.

Definitionsof cure, failure and relapse

Curewasdefined astheregression of signsand symptoms
and normalization of laboratory parametersduring the 6-month
follow-up; improvement was defined asthe partial regression
of signsand symptomswith atendency toward normalization
of laboratory parameters during follow-up; failurewas defined
asthe persistence or reactivation of signsand symptoms after
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treatment, with a positive myelogram or splenic aspirate;
relapse was defined as the reappearance of parasites after
their initial disappearance.

Statistical analysis

The results were compared between groups by analysis
of variance and by the nonparametric Mann-Whitney and
Wilcoxon tests* 1D, The efficacy of treatment was compared
between groups based on survival analysis using
generalizations of the Gehan model and the Wilcoxon test,
with thelevel of significance set at 0.05.

Results

In the sample studied, 63.3% of the patients were males,
with an equal proportion of whites and non-whites, and 66%
ranged in agefrom 3to 5 years. With respect to origin, 53% of
the patientswere from the municipality of S&o L uis, capital of
the State of Maranh&o - Brazil, and the other 57% were from
themunicipalities of S80 José de Ribamar and Pago do Lumiar,
both belonging to the S&o Luisisland (Table 1). Most children
in the three groups presented previous or long-term
malnutrition: cohort 1) 70% malnourished children (20% mild,
30% moderate, 20% severe), cohort 2) 90% (40% mild, 40%
moderate, 10% severe), and cohort 3) 70% (30% moderate,
40% severe) (Table 2). Statistical analysis revealed no
differenceintheintensity of malnutrition between the groups
studied (p = 0.607), or between patients who relapsed after
treatment and those who did not (p = 0.619).

Uponinclusioninthestudy, all patients presented ahistory
of fever and clinical signsof adenomegaly (order of frequency:
inguinal, submandibular, cervical and axillary), hepatomegaly
(mean of 6.16 cmin cohort, 6.12 cm cohort 2, and 7.10 cmin

cohort 3) and splenomegaly (mean spleen size of 9.28 cmin
cohort 1, 8.86 cm cohort 2, and 11.51 cmin cohort 3 (Table 2).
The mean time between admission and treatment was
practically thesamefor all three cohorts: 6.3 daysfor cohort 1,
5.4 daysfor cohort 2, and 5.3 daysfor cohort 3. No significant
differences in the hematological parameters were observed
between the three cohorts at the time of inclusion: mean
hemoglobin of 8 g/dL, hematocrit of 25%, aleukocyte count
below 4000 was only observed for cohort 3, and the mean
platel et count ranged from 139,280 in cohort 2 to 180,900 in
cohort 3 (Table 2). A splenic aspirate for the diagnosis of the
parasite was obtained from three patients (two of group 1 and
one of group 3), since no Leishmania amastigote formswere
detected in the bone marrow aspirates of these patients.

Regarding the therapeutic response, regression of fever
was observed in all patients of cohort 1 as confirmed by
assessment on day 24. Fever persisted up to day 60 in cohort
2 and up tothelast assessment (day 180) in cohort 3. However,
these differenceswere not significant (p=0.703).

One of the complications observed during the evolution
of the patients was pneumonia: in cohort 1, one child on day
10 of treatment; in cohort 2, one child onday 5 and another on
day 24 of follow-up; in cohort 3, two patients at the time of
hospitalization, with the symptom persisting up to days 60
and 180 in one of the cases.

At the end of follow-up, complete regression of theliver
wasobservedin 4 (40%) patientsof cohort 1, 7 (70%) of cohort
2, and 4 (40%) of cohort 3. With respect to the spleen, in
cohort 1 an increase in spleen size compared to the
measurement at the beginning of treatment was observed in
one patient while 5 patients no longer showed splenomegaly.
The spleen was nonpal pablein 8 patients of cohort 2 andin 3

Table 1. Sociodemographic characteristics of the 30 patientswith American Visceral Leishmaniasis (AVL) included in the study.

Characteristic Cohort 1 Cohort 2 Cohort 3
(N=10) (N=10) (N=10)
Age (years) 48+1.03 47+157 54+2.72
Gender
Male 05 0.7 0.7
Femae 05 03 03
Race
White 05 04 04
Mulatto 04 03 06
Black 01 03 0
Origin:
S&oLuis 06 05 05
S&o Joseé de Ribamar 02 01 03
Pacodo Lumiar 02 04 02
Time of permanenceinthe area(years) 7.08+£6.15 380+3.11 460+3.94
Family income (minimumwage)
01 04 03 05
12 04 05 03
>2 02 0.2 0.2

Sdo Luis, Island — Maranhdo state, Brazil.
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Table 2. Clinical-laboratory parameters of the 30 patients with AVL at the time of inclusion in the clinical trial with liposomal

amphotericin B (Ambisome®).

Clinical parameter Cohort 1 Cohort 2 Cohort 3
Age (years) 48+1.03 47+157 544272
Weight (kg) 1544+181 1517+241 16.89+5.23
Height (cm) 1001.00+4.66 100.00+£8.72 100.00+£14.29
Hepatomegaly* (cm RCM) 6.16+1.94 6.12+241 7.10+1.10
Splenomegaly* (cmLCM) 9.28+2.39 8.86+2.17 1151+2.88
Fever 05 05 02
Malnutrition
Mild 02 04 0
Moderate 03 04 03
Severe 02 01 04
Adenomegaly 1 1 1
Skin-mucosal pallor 1 1 1
Edema 0 01 04
Timebetween admission/treatment (days)  6.3+2.75 54+381 5331371
Anorexia 05 08 04
Diarrhea 0 02 0
Cough 04 06 0.7
\omiting 01 02 0
Abdominal pain 02 01 02
Hair loss 02 0 0
Bleeding (epistaxis) 0 03 0
Bronchopneumonia 0 0 02
Laboratory parameters
Hemoglobin (g/dL) 852+1.32 8.07+154 7.8+0.68
Hematocrit (%) 25.31+355 24.35+4.14 24.16+2.28
Total leukocytes (10%/mmd) 4030+ 1374 4490+ 1522 3530+1613
Polymorphonuclear cells (%) 027+0.12 0.35+0.11 045+0.14
Lymphocytes (%) 0.70+0.11 0.63+0.11 0.48+0.13
Platelets (10¥mm3) 153,319+ 88,001 139,280+ 71,477 180,900+ 111,623
Albumin (g%) 2.85+0.63 313+0.84 258+0.64
Globulin (g%o) 4.40+1.62 406+1.34 4.39+1.36
Prothrombin activity (%) 83+12 86+ 13 85+ 15
AST (1U/mL) 30.56+22.31 35.20+20.92 36.40+18.47
ALT (IU/mL) 19.11+14.84 28.00+22.21 19.00+£15.30
Creatinine(mg/dL) 0.48+0.2 0.53+0.31 0.50+0.12
Potassium (mEg/L) 3.20+0.44 3.46+0.50 340+051

* RCM = right costal margin; LCM = left costal margin.

of cohort 3. The other patients showed amarked reductionin
spleen size, with aclear reduction of visceromegaly even being
observed for patient 26 (cohort 3) who died on day 41 of
follow-up due to others cases. Therefore, 60 days after
treatment the spleen had regressed on average 73.2% in cohort
1, 87.2% cohort 2, and 78.1% cohort 3, with no significant
difference in the reduction of splenomegaly being observed
between the three groups (p = 0.619).

Patient 11 of cohort 2, presented an increase in arterial
pressure (not exceeding the maximum limits), extrasystole,
generalized edema, oliguria, elevated ureaand cregtininelevels,
low potassium, and tachycardia upon administration of the
4th dose of the drug and was switched to cohort 2, receiving

the 5th dose on day 10 of hospitalization when marked
improvement of the symptoms was observed.

The complications observed during treatment and
follow-up were practically the same for the three cohorts
studied: pneumoniaand diarrheawere observed in all three
groups, impetigo and bleeding in cohorts 1 and 2, miliaria
in cohort 1, varicellain cohort 3, and gastroenteritisin a
patient of cohort 2.

With respect to adverse effects of Ambisome®, we may
emphasi ze fever which was observed in patients of cohorts 1
and 2 but not of cohort 3. Dyspnea, cough and chest pain
were noted during infusion in patients of cohorts 1 and 3. At
the end of follow-up (180 days), recurrence was observed in 2
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Table 3. Clinical and laboratory evolution of the patients with VL included in the study after the end of treatment.

Day 1 Day 24 Day 60 Day 180

Fever

Cohort 1 05 0 0 0

Cohort 2 05 0 0 0

Cohort 3 02 01 02 02
Pneumonia

Cohort 1 0 0 0 0

Cohort 2 0 01 0 0

Cohort 3 02 0 01 01
Adenomegaly

Cohort 1 1 09 0.7 06

Cohort 2 1 09 08 1

Cohort 3 1 09 1 1
Weight

Cohort 1 1544+1.81 15.90+2.14 16.80+2.59 17.20+2.14

Cohort 2 1517+2.41 1548+ 2.48 1555+2.86 17.05+2.62

Cohort 3 16.89+5.23 1753+5.10 16.46+7.50 16.93+7.59
Hepatomegaly

Cohort 1 6.18+1.94 471+144 291+2.09 242+2.44

Cohort 2 6.12+241 412+2.20 248+230 1.04+1.68

Cohort 3 7.10+£1.10 3721257 2.06+347 0.75+1.03
Splenomegaly

Cohort 1 9.28+2.39 486+2.12 328+3.27 187+259

Cohort 2 8.86+217 424+2.68 150+3.37 0.94+2.06

Cohort 3 1151+2.88 6.75+4.24 313+3%4 1.80+1.87
Hemoglobin

Cohort 1 852+1.32 6.57+£5.72 8.05+558 11.00+1.39

Cohort 2 8071154 7.37+£5.15 9.76+3.74 11.40+0.92

Cohort 3 7.80+£0.68 8.23+4.46 852+4.60 9.36+350
L eukocytes

Cohort 1 4030+ 1374 6340+ 4306 7170+ 3870 7850+ 3712

Cohort 2 4490+ 1522 7330+ 3794 10,180+ 5419 10,520+ 3405

Cohort 3 3530+ 1613 6940+ 2904 7650+ 3565 8740+ 3442
Platelets

Cohort 1 153,319+88,001 173,000+ 154,000 214,000+214,000 258,000+ 110,000

Cohort 2 139,280+ 71,477 278,000+ 125,000 349,000+110,000 297,000+ 75,000

Cohort 3 180,900+11,623 253,200+ 75,000 180,600+ 92,000 219,800+ 141,000
Albumin

Cohort 1 2.85+0.63 272+155 4.08+1.58 431+271

Cohort 2 313+0.84 357+1.34 439+211 407+1.04

Cohort 3 258+0.64 3.84+0.82 370+1.48 325+143
Globulin

Cohort 1 4.40+1.62 335+224 243+155 5071354

Cohort 2 406+1.34 2.76+£1.63 3.10+2.00 335+3.01

Cohort 3 4.39+1.36 4.86+1.77 320+154 231+1.45

(20%) patients of cohort 1, 1 (10%) patient of cohort 2, and 2
(20%) patientsof cohort 3, i.e., 16.6% of the patientstreated in
the three cohorts showed recurrence of the picture of kala-
azar and required Sb*>*- based therapy for the conclusion of
treatment. The efficacy of treatment is shown in Table 3.
Survival analysis showed no differencein thetime of survival
between the three groups (Table 4).

Discussion

AVL isaninfectious disease that mainly affects children
of low socioeconomic level and compromised nutritional
status, afact observed in the patients studied here. The signs
and symptoms commonly described in the disease such as
fever, adenomegaly, pallor, prostration, weight loss and
anorexiawere observed in most patients, as also reported by
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Table 4. Analysis of thetime of survival inthethree groups of AVL studied.

Survival analysis  Variables: Timeof survival for thethreegroups
Censored variables: censored casesaremarked with +
X2=1.06442 P =0.58731

Survival (days) Group Score Sum of Per cent Samplesize

scores censor ed

59.000 1 -26.0000 -28.0000 0.00000 10

59,000 1 -26.0000

181.00 1 -18.0000

59.000 2 -26.0000 28,0000 0.00000 10

59,000+ 3 40000 0.0000 10.00000 10

151.000 3 -20.0000

59.000 3 -26.0000

other investigators® 2. Evolutive complications of the disease
such asjaundice and cachexiawere not detected in the present
patients because these conditions are indicators of a late
phase of the disease and are generally associated with more
severe pictures of longer duration, afact that does not apply
to the present study because of the exclusion criteriaadopted
here(13, 33, 34)_

According to Seaman et al.®, the fever observed during
theuseof liposoma amphotericin B (Ambisome®) inour patients
might have been due to the ability of the drug to release IL-1
and TNF-o from monocytes, suggesting a pyrogenic
mechanism. Fever, chillsand moderate headache have dso been
reported by Dietze et al.®®, who used another formulation of
liposoma amphotericin B (Amphocil ®) at atotal dose of 14 to
20mg/kg in Brazilian patientswith kal a-azar.

The most important complication observed in the present
patients was pneumonia, as also reported in the study of
Dietzeet al.®. Other complicationssuch asvaricella, impetigo,
intestinal infection, miliariaand diarrheawerea so noted. These
complications were attributed to the compromised immune
status of the patients not only as a result of the disease but
also dueto malnutrition®. Bleeding (epistaxis) was observed
in 3 (10%) of our patients, a complication that occurs during
the evolution of the disease® 9. However, no correlation was
observed between a larger number of complications and
recurrence.

The cost of one Ambisome® ampulla is high for the
Brazilian popul ation afact that rendersthe treatment with this
drug too expensive and its indication should therefore be
carefully evaluated. However, thishigh cost may not betrueif
more adequate criteria for the evaluation of the cost of
hospitalization are used® ® 2. Thus, a cost-benefit analysis
should beincluded in an eventual comparative study between
Ambisomea and pentavalent antimonial ¢ 1829,

In contrast to Ringden et al.®Y, who had to interrupt the
use of Ambisome® in 6 (3%) of their 197 patients, treatment
was well tolerated in the present investigation, with no need
for discontinuation due to marked toxic or undesired effects.
The only exception was a change in the programmed total
dose for patient 11 of cohort 1 in order to reduce the drug

dose and, consequently, the adverse effects observed in this
patient such as a discrete elevation in arterial pressure,
extrasystole, edema exacerbation, oliguria, tachycardia and
hypopotassemia. Other side effectsincluded fever in patients
of cohorts 1 and 2, dyspnea and cough in patient of cohort 1,
and chest pain in cohort 3.

Despite reports of a sudden onset of tachypnea,
tachycardia and hypertension, accompanied by acute
metabolic acidosisand congestion of pulmonary vessels, seen
immediately after infusion of liposomal amphotericin B&9, no
cardiorespiratory or electrocardiographic changes were
observed in the present study. Thelow toxicity of Ambisome®
ispartly dueto theformation of alipophilic complex between
distearoylphosphatidylglycerol and amphotericin B4,

Sampaio et al.® reported problems with the use of
Ambisome® in their series when performing campimetry at
the end of treatment, with one patient showing restriction of
thevisua field, afinding not observed in the present study or
in other investigations® 2.

Ambisome®, at thetotal dosesof 14, 10 and 6 mg/kg, was
found to be relatively effectivein the treatment of kala-azar,
showing rates of cureof 70%in cohort 1, 90% in cohort 2 and
80% in cohort 3. No significant differencein termsof toxicity,
tolerability or efficacy was observed between the three
therapeutic regimens tested. Tolerability was considered to
be good, with only discrete adverse effectsthat did not require
discontinuation of the drug. All patients were asymptomatic
after aperiod of 48 months, except for onewho died oneyear
after treatment of AVL dueto pulmonary tuberculosis.

Acknowledgments

Thiswork was supported for World Health Organization
(WHO). J Costa has a Research Fellowship from the CNPg,
Brazil.

References

1. Badaré R, Falcoff E, Badar6 FS, Carvalho EM, Sampaio ODP,
Barral A, Carvalho JS, Barral-Netto M, Brandley M, Silva L,
Bina JC, Teixeira R, Falcoff R, Rocha H, Ho JL, Johnson Jr WD.
Treatment of visceral leishmaniasis with pentavalent antimony
and interferon gamma. New Eng J Med 322,16-21, 1990.

www.gmbahia.ufba.br



162

GragaM.C. Viana, et al.

Gaz. méd. Bahia2009;79 (Supl.3):156-162

10.

11.

12.

13.

14.

15.

16.

17.

Badar6 R, Jones TC, Lorenco R, Cerf BJ, Sampaio D, Carvalho
EM, Rocha H, Teixeira R, Johnson Jr WD. A prospective study
of visceral leishmaniasis in an endemic area of Brazil. J Inf Dis
154:639-649, 1986.

Berman JD. Human leishmaniasis: clinical, diagnostic and
chemotherapeutic developments in the last 10 years. Clin Inf
Dis 24:684-703, 1997.

Berman JD, Badar6 R, Thakur CP, Wasunna KM, Behbehani K,
Davidson R, Kuzde F, Pang L, Weerasuiya K, Bryceson ADM.
Efficacy and safety of liposomal amphotericin B (Ambisomed)
for visceral leishmaniasis in endemic developing countries. Bull
World Health Org. 76, 25-32, 1998.

Cooke J. Pharmacoeconomics of antifungal therapy. Bone
Marrow Transplant 14(Suppl.), S18-S20, 1994.

Davidson RN, Croft SL, Scott A, Maini M, Moody AH, Bryceson
ADM. Liposomal amphotericin B in drug-resistant visceral
leishmaniasis. Lancet 337, 1061-62, 1991.

Davidson RN, Di Martino L, Gradoni L, Giaccchino RR, Gaeta
GB, Pempinello R, Scolt S, Raimondi F, Cascio A, Prestileo T,
Caldeira L, Wilinson RJ, Bryceson ADM. Liposomal
amphotericin B (Ambisome®) in Mediterranean visceral
leishmaniasis: a multicentric trial. Quenian J Med 87:75-81,
1994.

Davidson R. Liposomal amphotericin B (Ambisomed) in the
treatment of complicated kala-azar under field conditions. Clin
Inf Dis 21:188-193, 1995.

Dietze R, Fagundes SMS, Brito EF, Milan EP, Feitosa TF, Suassuno
FAB, Fonschiffrey G, Ksinski G, Dember J. Treatment of kala-
azar in Brazil with Amphocil (Amphotericin B Cholesterol
Dispersion) for 5 days. Trans Roy Soc Trop Med Hyg 89:309-
311, 1995.

Gehan EA. A generalized Wilcoxon test for comparing arbitrarily
singly — Censored Samples. Biometrika. 52:203-223, 1965.
Gehan EA. A generalized two sample Wilcoxon test for doubly
censored data. Biometrika 52:650-653, 1965.

Gokhale PC, Khirsagar NA, Khan UM, Pandya SK, Meisheri YV,
Thakur CP, Chondhary CB. Successful treatment of resistant
visceral leishmaniasis liposomal amphotericin B. Trans Roy Soc
Trop Med Hyg 88:228, 1994.

Harrison LH, Naidu TG, Drew JS, Alencar JE, Pearson RD.
Reciprocal relationships between undernutrition and the parasitic
disease visceral leishmaniasis. Rev Inf Dis 8:447-452, 1986.
Jha TK. Evaluation of alopurinol in the treatment of kala-azar
occurring in North Bihar, India. Trans Roy Soc Trop Med Hyg
341:1795-1800, 1999.

Mantel N. Ranking procedures of arbitrarily restricted
observations. Biometrika 23, 65-78, 1967.

Masramon J, Aubia J, Lloveras J, Llorach |, Llorach M. Co-
trimoxazole for leishmaniasis-or Metronidazole? Lancet 21:669,
1981.

Meyerhoff A. US Food and Drug Administration approval of
Ambisome (liposomal amphotericin B) for treatment of visceral
leishmaniasis. Clin Inf Dis 28: 42-48, 1999.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Mishra M, Biswas UK, Jha AM, Khan AB. Amphotericin versus
sodium stibogluconate in first-line treatment of Indian kala-
azar. Lancet 334:1599-1600, 1994.

MS, Brasil, Fundacéo Nacional de Salde, Secretaria de Vigilancia
em Salde. Departamento de Vigilancia Epidemioldgica., 2003.
Manual de Vigilancia e Controle da leishmaniose visceral. Brasilia.
Ministério da salde, Brasil. 102pp.

Murphy KJ, Bong ACW. Co-trimoxazole for systemic
leishmaniasis. Lancet 1: 323-324, 1981.

Ringdén O, Andstrom E, Remberg M, Suahn BM, Tollemar J.
Safety of liposomal amphotericin B (Ambisomed) in 187
transplant recipients treated with cyclosporin. Bone Marrow
Transplant 14(Suppl. 5):510-514, 1994.

Saha AK, Mukherjee T, Bhaduri A. Mechanism of action of
amphotericin B on Leishmania donovani promastigotes. Mol
Bioch Parasit 19:195-200, 1986.

Sampaio RNR, Marsden PD. Tratamento da forma mucosa de
leishmaniose sem resposta a glucantime com anfotericina B
lipossomal. Rev Soc Bras Med Trop 30:125-128, 1997.
Schattenkerk JKME, Bhat SM, Rees PH. Antituberculosis drugs
and Kala-azar. Lancet 2:304, 1981.

Seaman J, Boer C, Wilkinson R, De Jong J, De Wilde E, Sondorp
E, Davidson R. Liposoma amphotericin B (Ambisomed) in the
treatment of complicated kala-azar under field conditions. Clin
Inf Dis 21:188-193, 1995.

Sundar S. Trial of oral miltefosine for visceral leishmaniasis.
Lancet 352:1821-1823, 1994.

Sundar S, Rosenkaimer F, Murray HW. Successful treatment of
refractory visceral leishmaniasis in India using antimony plus
interferon gamma. J Inf Dis 170:659-662, 1994.

Thakur CP, Olliaro P, Gothoskar S, Bhowmick S, Choudhury
BK, Prasad S, Kumar M, Verma BB. Treatment of visceral
leishmaniasis (kala-azar) with aminosidine (paromomycin) —
antimonial combinations, a pilot study in Bihar, India. Trans
Roy Soc Trop Med Hyg 86:615-616, 1992.

Thakur CP, Singh RK, Hassan SM, Kumar R, Narai S, Kumar A.
Amphotericin B deoxycholate treatment of visceral leishmaniasis
with newer modes of administration and precautions: a study of
938 cases. Trans Roy Soc Trop Med Hyg 93:319-323, 1999.
Wali JP, Aggarwal P, Gupta U, Saluja S, Singh S. Ketoconazole in
the treatment of antimony and pentamidine-resistant kala-azar.
J Inf Dis 166:215-216, 1992.

Warnock DW. Amphotericin B: an introduction. J Ant Chem 28:
27-38, 1991.

WasunnaKM, Raynes JG, Were JB, Muigai R, Sherwood J, Gacxhihi
G, Mcadam KP. Acute phase protein concentrations predict
parasite clearance rate during therapy for viscera leishmaniasis.
Trans R Soc Trop Med Hyg 89:678-681, 1995.

World Health Organization. Control of the leishmaniasis. WHO
Technical Report Series 79. World Health Org. Geneva, 1990.
Zijlgtra EE, Siddig AM, El-Hassan AM, EI-Toum IA, Satti M, Ghalib
HW. Clinical aspects of kala-azar in children from the Sudan: a
comparison with the disease in adults. J Trop Ped 38:17-21, 1992.

www.gmbahia.ufba.br



