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Abstract In this randomized, double-blind, dose-
ranging, multicenter trial, 84 patients with visceral 
leishmaniasis refractory to antimony therapy were 
administered liposomal amphotericin B (AmBisome) at 
cumulative doses of 3.75, 7.5, and 15.0 mg/kg for 5 
consecutive days. Posttreatment apparent cure and definite 
cure were assessed at 2 weeks and 6 months after the end 
of therapy, respectively. Mild to moderate infusion-related 
fever and rigors were seen in 29 and 44% of patients, 
respectively. One patient each in the 3.75- and 7.5-mg 
groups had detectable parasites on splenic smear at 
posttreatment evaluation. At 6 months’ follow-up, however, 
2, 1, and 1 patients relapsed in the 3.75-, 7.5-, and 15.0-mg 
groups, resulting in definite cure rates of 89, 93, and 97%, 
respectively. There was no significant difference in the cure 
rates of the 3 groups. Low-dose liposomal amphotericin B 
given for 5 days can cure most patients with Indian kala-
azar 
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1. INTRODUCTION 

Visceral leishmaniasis (VL), also known as kala-azar, 

affects a large population (12 million) in Bihar and 

neighboring states in India, with an estimated annual 

incidence of 100,000–250,000 cases.1 If untreated, 

the disease is almost always fatal. Sodium 

stibogluconate (Sbv ) is the first-line drug for its 

treatment. For the last 2 decades, there has been a 

steady decline in the response to Sbv ; 37–64% of 

patients currently fail to be cured by antimony 

treatment.2–3 Alternative drugs are pentamidine and 

amphotericin B, but both are toxic. Declining 

efficacy of pentamidine4 leaves only amphotericin B 

for these Sbv -refractory patients. Administration of 

amphotericin B, which is given on alternate days for 

1 month or more, is associated with infusion-related 

chills, rigors, and fever and with cardiac and renal 

toxicity.5,6 In order to alleviate the side effects, as 

well as to improve efficacy by targeted delivery, 

lipid-associated amphotericin B has been used in 

patients with refractory VL in India and elsewhere.7–

14 The high cost of lipid formulations of 

amphotericin B puts them beyond the reach of most 

patients in developing countries. In this multicenter, 
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dose-ranging study, low-dose liposomal amphotericin 

B (AmBisome, Gilead Sciences, Inc., Foster City, 

CA) was used for 5 days in an effort to find an 

affordable and effective regimen for patients 

refractory to initial Sbv treatment. The aim of the 

trial was to determine the lowest dose of liposomal 

amphotericin B able to cure at least 90% of the 

patient population 

 

 

2. PATIENTS AND METHODS 

 
Eighty-four patients enrolled in this trial were 

randomized to receive the following regimens of 

liposomal amphotericin B infusions: 1) Group A, 

0.75 mg/kg per day for 5 consecutive days 

(cumulative dose, 3.75 mg/kg); 2) Group B, 1.5 

mg/kg per day for 5 consecutive days (cumulative 

dose, 7.5 mg/kg); and 3) Group C, 3.0 mg/kg per day 

for 5 consecutive days (cumulative dose, 15 mg/kg). 

Four centers participated, and recruitment of 21 

patients (7 per group) at each center was planned. 

The ethical committees of the Institute of Medical 

Sciences, Banaras Hindu University; the Kala-azar 

Research Center, Muzaffarpur; Balaji Uthan 

Sansthan, Patna; and the Kala-azar Research Center, 

Darbhanga, approved the protocol, and the trial was 

conducted as per Good Clinical Practices (ICH E6) 

and the Declaration of Helsinki. Written informed 

consent from patients or legal guardians of minors 

were obtained before the inclusion in the trial, which 

included consent for the pre- and posttreatment 

splenic/bone marrow aspirates and testing for human 

immunodeficiency virus (HIV). Patients of any age 

or sex were eligible for enrollment into the trial if 

they had signs and symptoms of VL confirmed by 

the presence of parasites in splenic or marrow 

smears if they had failed to respond or VL relapsed 

after a full course of Sbv treatment. Pregnant or 

lactating women, HIV-positive patients, and 

intravenous drug abusers were excluded from the 

trial. Patients were randomized into preassigned 

treatment groups by the sealed-envelope technique, 

and liposomal amphotericin B was administered by 

an independent coinvestigator who broke the seal of 

the envelope and prepared infusions. The drug was 

dissolved in 50–100 mL of 5% dextrose solution and 

administered for 30–60 min. No premedication was 

used. Patients, principal investigators, and other 

workers were blinded to the dose used. Codes were 

broken after the end of the study, after the 

completion of 6 months of follow-up for all the 

patients. Clinical examination and laboratory 

investigations were performed before treatment, 

immediately after treatment (Day 5), and 2 weeks 

after the end of treatment (Day 19). Splenic or 

marrow smears for parasitological examination were 

performed before the start of treatment and 2 weeks 

after the end of therapy (Day 19).  

 

1. Apparent cure.  

Evaluation of apparent cure was performed 2 

weeks after the end of treatment (Day 19), which 

was defined as resolution of fever, regression of 

splenomegaly, and absence of parasites in splenic 

or marrow smear. Once apparent cure had been 

established, patients were followed for 6 months. If 

symptoms recurred within this period, splenic or 

marrow smears were examined for relapse of 

disease, and patients with documented relapse were 

given highdose (25 mg/kg) liposomal amphotericin 

B as rescue treatment.  

 

2. Definite cure.  

After posttreatment apparent cure, patients were 

followed for at least 6 months for evaluation of 

definite cure. Patients were designated as definitely 
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cured if there was absence of signs and symptoms 

of VL after 6 months of follow-up.  

 

 
 

3. Statistical analysis.  

Comparison of the trial groups was performed by 

the Kruskall-Wallis test for ordinal/continuous data 

(and the chi-square test for nominal data). The 

Conchran Armitage trend test was used to evaluate 

dose response. Fisher’s exact test was used to 

compare groups by means of pairwise comparison 

with 95% confidence intervals. The Wilcoxon 

matched-pair signed-rank test was used to evaluate 

changes from baseline. The sample size calculation 

was based on a complete cure rate hypothesis of 90% 

for the highest dose and 50% for the lowest dose. 

To detect a difference of 40% in cure rates with a 

power of 80% and a significance level of 5% in a 

2-tailed approach, 25 patients per treatment arm 

were required. 

 

3. RESULT 
 

Eighty-four patients were treated with this protocol, 

28 patients in each of the 3 groups. Seventy-eight 

(93%) of 84 patients were unresponsive to their 

initial sodium stibogluconate treatment; the 

remaining 6 patients (7%) relapsed after initial cure. 

Clinical and laboratory characteristics of the patients 

are provided in Table 1. Although randomization and 

treatment was blinded, Group A was significantly 

younger, which contributed to the lower mean weight 

(P 0.043) of this group. Otherwise no significant 

difference in other clinical or laboratory parameters 

between groups was seen. At posttreatment 

evaluation on Day 19, a decrease in spleen size and 

rise in hemoglobin, white blood cell count, and 

platelets were seen. Compared with baseline values, 

changes in these parameters were similar among the 

3. groups and was not drug-dose dependent (Table 1). 

One patient each in Groups A and B had detectable 

parasites in splenic smears; these patients were 

considered to have failed to respond to primary 

treatment. One patient in Group C failed to return for 

the Day 19 follow-up. Thus, in the initial short-term, 

posttreatment evaluation, 27 patients (96%) each 

were free of parasites and were considered 

apparently cured. Patients were followed up for 180 

days. Two patients in Group A, one in Group B, and 

one in Group C relapsed with recurrence of fever, 

splenic enlargement, and presence of parasites in the 

splenic/marrow smears. The missing patient of 

Group C returned for a final evaluation at Day 180 

and was found to be free of disease. Nonresponding 

patients as well as those who relapsed during the 

follow-up period were given a high dose of 

amphotericin B (25 mg/kg cumulative dose) as 

rescue medication and were cured successfully. None 

of the patients died during the study. 

 

 

With a cumulative dose of 3.75 mg/kg (Group A), 7.5 

mg/ kg (Group B), and 15 mg/kg (Group C) of 

liposomal amphotericin B, long-term (definite) cure 

occurred in 89, 93, and 96% patients, respectively. 
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No significant difference was seen between the cure 

rates of the 3 groups (Table 2). Overall, liposomal 

amphotericin B was well tolerated. The most 

frequent side effects were observed during infusion. 

Forty-six episodes of infusion-related rigors were 

experienced by 37 patients (96%); 91% of the 

episodes were of mild intensity. Thirty patients (36%) 

experienced rigor only once. Similarly, 49 episodes 

of fever were recorded in 25 patients (30%), 

occurring only once in 13 of the 84 patients included 

in the trial. Elevation of temperature was considered 

mild in 34 of 49 of the episodes, and 11 episodes 

were of moderate intensity. Eight patients (30%) 

experienced back or lumbosacral pain, which in 2 

patients was of severe intensity. This occurred in one 

patient each of Groups B and C. Seven patients (8%) 

had one episode of vomiting during the treatment 

period. There was no significant change in renal or 

hepatic biochemistry, although in 7 patients (8%), 

there was grade I rise (up to 1.26–2.5 times of upper 

limit of normal value) in serum creatinine, which had 

returned to normal by the posttreatment evaluation 

on Day 19. No hepatic or bone marrow toxicity was 

detected. Overall, the incidence of adverse reactions 

was similar among the 3 treatment groups. No 

serious adverse events related to this formulation of 

liposomal amphotericin B were recorded.  

 

4. Discusion 

The liposomal amphotericin B preparation was 

effective in curing antimony-unresponsive patients in 

all 3 dosage groups. In India, conventional 

amphotericin B has been shown to be remarkably 

effective at low doses in the treatment of VL. The 

lowest reported effective cumulative dose of 

conventional amphotericin B has been 7 mg/kg, with 

a cure rate of 98%.15 In one study, 84% of the 

patients, who were treated with a cumulative dose of 

5 mg/kg of amphotericin B lipid complex (Abelcet, 

Liposome Co., Princeton, NJ), were cured of Indian 

VL.8 Liposomal amphotericin B is approved in 

several European countries for primary treatment of 

VL, and the U.S. Food and Drug Administration 

approved it recently, recommending a total dose of 

21 mg/kg16; however, in a pilot trial in Indian VL, 

liposomal amphotericin B in cumulative doses of 6, 

10, and 14 mg/kg cured all 10, 9, and 10 patients, 

respectively.11 The cumulative dose of 3.75 mg/kg 

of amphotericin B is by far the lowest total dose of 

amphotericin B used for the treatment of VL. 

Nevertheless, even at this low dose, 96% of patients 

were cured initially, a rate similar to those treated 

with 7.5 and 15 mg/kg. Given that 2 patients in the 

3.75 mg/ kg group and one each in 7.5 and 15 mg/kg 

group relapsed, a definite cure rate of 89, 93, and 97% 

was achieved with these 3 groups, respectively. The 

differences in these cure rates were not statistically 

significant because the sample size was too small to 

measure a small effect. Although infusion-related 

reactions were measured, they were milder than those 

usually seen with conventional amphotericin B 

treatment. Although clinical availability of liposomal 

amphotericin B is a major therapeutic advance in the 

treatment of leishmaniasis, it may remain out of 

reach of most patients with VL because of its higher 

cost. The low-dose regimens evaluated here not only 

reduce the cost by one third to one sixth of the 

currently recommended doses, but the shortened 

duration of treatment reduces the usual hospital stay 

from  5 weeks or more to just 5 days. The shortened 

hospital stay will further reduce the hospital cost and 

the person-days lost for both patients and attendants, 

and it will increase the availability of hospital beds 6- 

to 7-fold. Although hospital and other associated 

costs in India are not high, they can partially offset 

the higher cost of the drug. The decreased number of 

infusions from 15 or more to 5 reduces the costs of 

fluids, tubing, and other hospital supplies. Of course, 
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patients who either fail to respond to treatment or 

who relapse after initial cure have to be retreated, and 

while calculating the cost of therapy, we took into 

account the cost of retreating this subset of patients. 

Safety of antileishmanial drugs is a major concern in 

the treatment of VL, as all available antileishmanial 

drugs result frequently in drug-induced toxicity. 

Conventional amphotericin B is frequently associated 

with moderate to severe infusion-related reactions. 

Premedications such as antipyretics, antihistamines, 

and hydrocortisone are often used. Thrombophlebitis 

and sudden death due to drug-induced myocarditis 

are other serious problems encountered with 

conventional amphotericin B.5,6 In this trial, the 

incidence of adverse reactions was low, and they 

were minor. In some patients, a mild but reversible 

rise in serum creatinine was observed. Infusion-

induced reactions of a milder nature were only seen 

in one third of the patients, and these did not require 

any intervention. Infusion-related side effects with 

amphotericin B occurred less frequently compared 

with amphotericin B lipid complex.7 This trial 

supports other reports in the conclusion that that 

liposomal amphotericin B can be used at low doses 

in a short course without compromising its 

efficacy.17 Although no statistically significant 

differences where measured between the 3 treatment 

groups, the lowest effective cumulative dose 

reaching the definite cure rate level of 90% is 7.5 

mg/kg. Liposomal amphotericin B is safe and well 

tolerated. However, if it is to be used in epidemics in 

Bihar or elsewhere in the world on a large scale, 

purchase of this drug needs to be available 

commensurate with resources of the health care 

system.  

 

[REFERENCES] 

1. Bora D, 1999. Epidemiology of visceral 

leishmaniasis in India. Natl Med J India 12: 62–68.  

2. Sundar S, Singh VP, Sharma S, Makharia MK, 

Murray HW, 1997. Response to interferon- plus 

pentavalent antimony in Indian visceral leishmaniasis. 

J Infect Dis 176: 1117–1119.  

3. Thakur CP, Sinha GP, Pandey AK, Kumar N, 

Kumar P, Hasan SM, Narain S, Roy RK, 1998. Do 

the diminishing efficacy and increasing toxicity of 

sodium stibogluconate in the treatment of visceral 

leishmaniasis in Bihar, India, justify its continued use 

as a first-line drug? An observational study of 80 

cases. Ann Trop Med Parasitol 92: 561–569.  

4. Jha SN, Singh NKP, Jha TK, 1991. Changing 

response to diamidine compounds in cases of kala-

azar unresponsive to antimonial. J Assoc Physicians 

India 39: 314–316.  

5. Thakur CP, Sinha GP, Pandey AK, Ahmed S, 1995. 

Cure of 72 antimony and pentamidine resistant 

kalaazar cases with amphotericin B. Bihar J Internal 

Med 1: 25–30.  

6. Jha TK, Giri YN, Singh TK, Jha S, 1995. Use of 

amphotericin B in drug-resistant cases of visceral 

leishmaniasis in north Bihar. Am J Trop Med Hyg 52: 

536–538.  

7. Sundar S, Murray HW, 1996. Cure of antimony-

unresponsive Indian visceral leishmaniasis with 

amphotericin B lipid complex. J Infect Dis 173: 762–

765.  

8. Sundar S, Agrawal NK, Sinha PR, Horwith G, 

Murray HW, 1997. Short-course, low dose 

amphotericin B lipid complex therapy for visceral 

leishmaniasis unresponsive to antimony. Ann Intern 

Med 127: 133–137.  

9. Sundar S, Goyal AK, Mandal AK, Makharia MK, 

Singh VP, Murray HW, 1998. Amphotericin B lipid 

complex in the management of antimony 



48                                      j Med Imaging(ScholarGen) Volume 4(2021) 01, pp.43-48 

 

  

unresponsive Indian visceral leishmaniasis. J Assoc 

Physicians India 47: 186–188. 146 SUNDAR AND 

OTHERS  

10. Sundar S, Goyal AK, More DK, Singh MD, 

Murray HW, 1998. Treatment of antimony-

unresponsive Indian visceral leishmaniasis with 

ultra-short courses of amphotericin B lipid complex. 

Ann Trop Med Parasitol 92: 755–764.  

11. Thakur CP, Pandey AK, Sinha GP, Roy S, 

Behbehani K, Olliaro P, 1996. Comparison of three 

treatment regimens with liposomal amphotericin B 

(AmBisome) for visceral leishmaniasis in India: a 

randomized dose-finding study. Trans R Soc Trop 

Med Hyg 90: 319–322.  

12. Dietze R, Milan EP, Berman JD, Grogl M, 

Falqueto A, Feitosa TF, Luz KG, Suassuna FA, 

Marinho LA, Ksionski G, 1993. Treatment of 

Brazilian kala-azar with a short course of Amphocil 

(amphotericin B cholesterol dispersion). Clin Infect 

Dis 17: 981–986.  

13. Davidson RN, Martino LD, Gradoni L, 

Giacchino R, Russo R, Gaeta GB, Pempinello R, 

Scott S, Rainondi F, Cascio A, Prestileo T, Caldeira L, 

Wilkinson RJ, Bryceson ADM, 1994. Liposomal 

amphotericin B (AmBisome) in Mediterranean 

visceral leishmaniasis: a multi-centre trial. Q J Med 

87: 75–81.  

14. Seaman J, Boer C, Wilkinson R, de Jong J, de 

Wilde E, Sondorp E, Davidson R, 1995. Liposomal 

amphotericin B (AmBisome) in the treatment of 

complicated kala-azar under field conditions. Clin 

Infect Dis 21: 188–193.  

15. Mishra M, Biswas UK, Jha DN, Khan AB, 1992. 

Amphotericin versus pentamidine in antimony-

unresponsive kala-azar. Lancet 340: 1256–1257.  

16. Meyerhoff A, 1999. U.S. Food and Drug 

Administration approval of AmBisome (liposomal 

amphotericin B) for treatment of visceral 

leishmaniasis. Clin Infect Dis 28: 42–48. 

 17. Berman JD, Badaro R, Thakur CP, Wasunna 

KM, Behbehani K, Davidson R, Kuzoe F, Pang L, 

Weerasuriya K, Bryceson AD, 1998. Efficacy and 

safety of liposomal amphotericin B (AmBisome) for 

visceral leishmaniasis in endemic developing 

countries. Bull World Health Organ 76: 25–32 


