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Abbreviation 

AmB: Amphotericin B 

L-AmB: liposomal amphotericin B 

VL: Visceral Leishmaniasis 

PM: Paromomycin 

MIL: Miltefosine 

CR: Cure rate 

 

INTRODUCTION 
Visceral Leishmaniasis (VL) is the most severe form of 

leishmaniasis, caused by the Leishmania donovani 

complex. In the Indian subcontinent and Africa , VL is 

caused by L. donovani and in the Mediterranean basin, 

Central and South America it is caused by Leishmania 

infantum (Leishmania chagasi). Other milder forms of 

leishmaniasis include cutaneous leishmaniasis (CL) and 

mucocutaneous leishmaniasis.
[1]

 It is transmitted as 

extracellular flagellated promastigotes by sand flies 

(Phlebotomus species) and replicate in mononuclear 

phagocytes of mammalian host as intracellular and 

aflagellated amastigotes.  Globally, around 0.2 - 0.4 

million VL cases occur each year, out of which 90% 

occurs in just six countries which includes India, 

Bangladesh, Sudan, South Sudan, Brazil and Ethiopia.
[2]

 

HIV-VL co-infection has been reported from more than 

35 countries and is an emerging challenge in VL 

elimination. The co-infected patients were initially 

reported from south Western Europe, but slowly 

increasing in Ethiopia, Brazil and South Asia.
[3,4]

 In 

India, HIV-VL co-infection was found in 1.8 - 4.5%  

patients in Bihar.
[5]

 

 

VL is life threatening if left untreated and is 

characterized by prolonged fever, hepatomegaly, 

splenomegaly, pancytopenia, progressive anemia and 

weight loss. 

 

The treatment of VL is challenging as the pool of 

antileishmanial drugs is scanty. Drugs which are 

available are pentavalent antimonials, Amphoterecin 

B(AmB) and its lipid formulations, miltefosine and 

Paramomycin(PM). 

 

Review of Antileishmanial drugs 

Pentavalent antimonials (Sb
v
) have been used as the first 

line drug for several decades.  It is administered in doses 

of 20 mg/kg body weight for 28 - 30 days. However, in 

North Bihar and adjoining areas of Nepal there are 

evidences of widespread resistance to this drug and 

alternative strategies of treatment has been advocated.
[6,7]

 

But, it remains efficacious in other part of world.
[8]

 Its 

use is further limited by associated serious adverse 

effects like cardiac arrhythmias, prolonged QT interval 

(QTc), ventricular premature beats, ventricular 

tachycardia, ventricular fibrillation and torsades de 

pointes. 

 

Amphotericin B deoxycholate (AmB) at doses of 0.75-

1.0 mg/kg for 15-20 intravenous infusions has been used 

with excellent cure rates (CR ~ 100%) in this region. 

Side effects includes infusion related rigors, high fever, 

nephrotoxicity, hypokalemia, and myocarditis.  

Therefore treatment with AmB needs close monitoring 

and inpatient care for 4 - 5 weeks which indirectly 

increases the cost of treatment.
[9]

 To overcome the side 

effects, various lipid formulations of AmB have been 

introduced. The lipid formulations which are used in VL 

are, liposomal amphotericin B (AmBisome; Gilead 
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Sciences; L-AmB), amphotericin B lipid complex 

(ABLC; Abelcet, Enzon pharmaceuticals) and 

amphotericin B colloidal dispersion (ABCD); Amphotec, 

InterMune Corp.). L-AmB is the only approved drug by 

the US FDA. However cost has been the limiting factor, 

but due to negotiation with WHO, Gilead Sciences, 

Foster City, US agreed to decrease the price of its 

liposomal amphotericin B (AmBisome; L-AmB)  and 

supply at 10% of the market cost (20 US$) to the 

developing countries . L-AmB has shown a cure rate of 

91% and 90% when used in a single dose of 5 mg and 

7.5 mg/kg respectively.
[10,11] 

In a phase 3 study in India, a 

single dose of 10 mg/kg of body weight L-AmB was 

found to be non-inferior to the conventional 

amphotericin B deoxycholate administered in 15 

infusions of 1 mg/kg (cure rate of >95%). The 

preferential pricing, along with a single day of 

hospitalization, makes a single infusion of the liposomal 

preparation an excellent option for this region.
[12]

 

Following this trial, WHO has recommended single dose 

(10mg/kg) L-AmB as the most preferred regimen for the 

treatment of VL in the Indian subcontinent.
[1]

 L-AmB at 

a dose of 4 mg/kg for 10 doses (days 1 -- 5, 10, 17, 24, 

31 and 38) up to a total dose of 40 mg/kg is 

recommended for treatment of HIV-VL co-infection.
[1]

 

In a retrospective study from Bihar, combination of 30 

mg/kg body weight LAmB divided in 6 equal dose 

infusions given on alternate days, along with 14 days of 

oral miltefosine was given to HIV-VL coinfected 

patients (n=102) showed  all-cause mortality and VL 

relapse at 6, 12, and 18 months to be 11.7%, 14.5%, 

16.6% and 2.5%, 6.0%,13.9%, respectively.
[13]

 Along 

with it patients should be started on Anti-retroviral 

therapy and secondary prophylaxis should be given till 

the CD4 counts are > 200/µl.
[14]

 

 

Miltefosine is the first oral antileishmanial agent 

registered for use in India. This was as a result of a phase 

III trial in 2002 where 50 - 100 mg/ day dose of 

miltefosine given for 28 days showed a long-term CR of 

94%.
[15]

 It became the drug of choice of the elimination 

program in India, Nepal and Bangladesh because of its 

ease of use and administration. However, the relapse rate 

almost doubled and its efficacy has decreased after a 

decade of use of the drug in the Indian subcontinent.
[16]

 

In Bangladesh, CR was only 85% at 6 months and in 

Nepal, the relapse rate of 10.8% and of 20.0%  was 

observed at 6 and 12 month respectively.
[17,18]

 Also, the 

side effects of miltefosine further limits it use which  

includes gastrointestinal side effects , hepatotoxicity and 

nephrotoxicity which requires monitoring hence 

escalating the treatment cost. Women of child-bearing 

age have to follow contraception for the duration of 

treatment and for an additional 3 months as it is 

teratogenic. Its long half life(~1 week) also makes it 

susceptible to the development of resistance in parasites. 

 

Paromomycin (PM) sulfate (11 mg base) in a dose of 15 

mg/kg for 21 days demonstrated a CR of 95% and was 

approved by the Indian government in August 2006 for 

the treatment of patients with VL.
[19]

 In a recent Phase III 

b, open-label, multi-center, single-arm trial assessed the 

efficacy and safety of PM administered at 11 mg/kg 

(paromomycin base) intramuscularly once daily for 21 

consecutive days to children and adults with VL in a 

rural outpatient setting in Bangladesh showed final 

clinical response at 6 months was 94.2% after end of 

treatment.
[20]

 Its efficacy is low however in countries like 

Ethopia, Sudan and Kenya.
[21]

 Adverse effects include 

pain at the injection site, ototoxicity and mild self 

limiting hepatotoxicity. Its major limitation for being 

used in a control program is its parenteral administration. 

Also, the chances of developing resistance with 

monotherapy with PM might increase as its an 

aminoglycoside. 

 

Combination therapy 

The emergence of drug resistance has lead to 

development of combination therapy in VL with the 

intention to develop a shorter regime with drugs having 

additive effect, fewer side effects and to decrease the 

chance of resistance associated with monotherapy. 

 

In a randomized, non-comparative, group-sequential, 

triangular design study combination therapy with LAmB 

and miltefosine was studied where 181 subjects were 

randomised to receive 5 mg/kg of L-AmB alone, 5 

mg/kg of L-AmB followed by miltefosine for 10 days or 

14 days or 3.75 mg/kg of L-AmB followed by 

miltefosine for 14 days. In all the groups the final CRs 

were similar (CR > 95%).
[22]

 A Phase III study in the 

Indian subcontinent was conducted where three drug 

combinations of single injection of 5 mg/kg L AmB and 

7-day 50 mg oral miltefosine or 10-day 11 mg/kg 

intramuscular PM; or 10 days each of miltefosine and 

PM showed an >97% CR.
[23]

 In a other trail in India 

resulted in CR of 91.9 %(ITT) and 97.6 % by per 

protocol analysis when single dose of LAmB 5 mg/kg 

and miltefosine 2.5 mg/kg/day were given for 14 days.
[24] 

 

CONCLUSION 

With the growing resistance in parasites and abatement 

in the efficacy of available antileishmanial drugs, it is 

high time that monotherapy should be put on hold. As 

treatment options are meagre, strategies to prevent drug 

resistance should be sorted out to accomplish VL 

elimination programme in Indian subcontinent. Strong 

political and Government support is essential for proper 

implementation of strategies. Newer drugs with 

antileishmanial activity are needed to be developed. 

Recently support from public--private partnerships (PPP) 

such as the Drug for Neglected Disease initiative (DNDi) 

has searched newer drug targets for various neglected 

tropical diseases. Such PPP are helpful in deciphering 

agents with antileishmanial activity and development of 

new drugs. 

 

 

 

 



Anup.                                                                              European Journal of Pharmaceutical and Medical Research  

  

www.ejpmr.com 

 

291 

REFERENCE 
1. Control of the Leishmaniasis. Report of a meeting of 

the WHO Expert Committee on the Control of 

Leishmaniases. 22-26, March, 2010. Available from:  

http:// whqlibdoc.who.int/trs/  

WHO_TRS_949_eng.pdf 

2. Alvar J, Velez ID, Bern C, et al. Leishmaniasis 

worldwide and global estimates of its incidence. 

PLoS One, 2012; 7(5): e35671. 

3. Desjeux P, Alvar J.  Leishmania/HIV co- infections: 

epidemiology in Europe. Ann Trop Med Parasitol, 

2003; 97(Suppl 1): 3-15. 

4. Alvar J, Aparicio P, Aseffa A, et al. The relationship 

between leishmaniasis and AIDS: the second 10 

years. Clin Microbiol Rev, 2008; 21(2): 334-59. 

5. Burza S, Mahajan R, Sanz MG, et al. HIV and 

visceral leishmaniasis coinfection in Bihar, India: an 

underrecognized and underdiagnosed threat against 

elimination. Clin Infect Dis, 2014; 59(4): 552-5. 

6. Sundar S, More DK, Singh MK, et al. Failure of 

pentavalent antimony in visceral leishmaniasis in 

India: report from the center of the Indian epidemic. 

Clin Infect Dis, 2000; 31(4): 1104-7. 

7. Rijal S, Chappuis F, Singh R, et al.  Treatment of 

visceral leishmaniasis in  south-eastern Nepal: 

decreasing efficacy  of sodium stibogluconate and 

need for a  policy to limit further decline. Trans R 

Soc Trop Med Hyg, 2003; 97(3): 350-4. 

8. Sundar S, Chakravarty J.  Leishmaniasis:  an update 

on pharmacotherapy for leishmaniasis. Expert Opin 

Pharmacother, 2015; 16(2): 237-52. 

9. Thakur CP, Singh RK, Hassan SM, et al.  

Amphotericin B deoxycholate treatment  of visceral 

leishmaniasis with newer modes  of administration 

and precautions: a study  of 938 cases. Trans R Soc 

Trop Med Hyg, 1999; 93(3): 319-23. 

10. Sundar S, Chakravarty J, Agarwal D,  et al.  Single-

dose liposomal amphotericin  B for visceral 

leishmaniasis in India.  N Engl J Med, 2010; 362(6): 

504-12. 

11. Sundar S, Agrawal G, Rai M, Makharia MK, 

Murray HW. Treatment of Indian visceral 

leishmaniasis with single or daily infusions of low 

dose liposomal amphotericin B: randomised 

trial. BMJ, 2001; 323: 419–22. 

12. Sundar S, Jha TK, Thakur CP, Mishra M, Singh VP, 

Buffels R. Single dose liposomal amphotericin B in 

the treatment of visceral leishmaniasis in India: a 

multicenter study. Clin Infect Dis, 2003; 37: 800–4. 

13. Mahajan R, Das P, Isaakidis P, et al. Combination 

Treatment for Visceral Leishmaniasis Patients 

Coinfected with Human Immunodeficiency Virus in 

India. Clin Infect Dis, 2015; 61: 1255. 

14. Lopez-Velez R, Videla S, Marquez M, et al.  

Amphotericin B lipid complex  versus no treatment 

in the secondary  prophylaxis of visceral 

leishmaniasis in  HIV-infected patients. J 

Antimicrob Chemother, 2004; 53(3): 540-3. 

15. Sundar S, Jha TK, Thakur CP, et al.  Oral 

miltefosine for Indian visceral  leishmaniasis. N 

Engl J Med, 2002; 347(22): 1739-46. 

16. Sundar S, Singh A, Rai M, et al.  Efficacy  of 

miltefosine in the treatment of visceral  

leishmaniasis in India after a decade of  use. Clin 

Infect Dis, 2012; 55(4): 543-50. 

17. Rijal S, Ostyn B, Uranw S, et al.  Increasing failure 

of miltefosine in the  treatment of Kala-azar in 

Nepal and the  potential role of parasite drug 

resistance,  reinfection, or noncompliance. Clin 

Infect Dis, 2013; 56(11): 1530-8. 

18. Rahman M, Ahmed BN, Faiz MA, et al.  Phase IV 

trial of miltefosine in adults  and children for 

treatment of visceral  leishmaniasis (kala-azar) in 

Bangladesh. Am J Trop Med Hyg, 2011; 85(1): 66-

9. 

19. Sundar S, Jha TK, Thakur CP, et al.  Injectable 

paromomycin for Visceral  leishmaniasis in India. N 

Engl J Med, 2007; 356(25): 2571-81. 

20. Jamil KM, Haque R, Rahman R, Faiz MA, Bhuiyan 

ATMdRH, Kumar A, et al. Effectiveness Study of 

Paromomycin IM Injection (PMIM) for the 

Treatment of Visceral Leishmaniasis (VL) in 

Bangladesh. PLoS Negl Trop Dis, 2015; 9(10): 

e0004118. 

21. Hailu A, Musa A, Wasunna M, et al.  Geographical 

variation in the response of  visceral leishmaniasis to 

paromomycin in  East Africa: a multicentre, open-

label,  randomized trial. PLoS Negl Trop Dis, 2010; 

4(10): e709. 

22. Sundar S, Rai M, Chakravarty J, et al.  New 

treatment approach in Indian  visceral leishmaniasis: 

single-dose  liposomal amphotericin B followed by  

short-course oral miltefosine. Clin Infect Dis, 2008; 

47(8): 1000-6. 

23. Sundar S, Sinha PK, Rai M, et al.  Comparison of 

short-course multidrug  treatment with standard 

therapy for  visceral leishmaniasis in India:  an 

open-label, non-inferiority,  randomised controlled 

trial. Lancet, 2011; 377(9764): 477-86. 

24. Sundar S, Sinha PK, Verma DK, et al. Ambisome 

plus miltefosine for Indian patients with kala-

azar.Trans R Soc Trop Med Hyg, 2011; 105: 115–

117. 

http://whqlibdoc.who.int/trs/WHO_TRS_949_eng.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_949_eng.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_949_eng.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_949_eng.pdf
http://whqlibdoc.who.int/trs/WHO_TRS_949_eng.pdf
http://www.ncbi.nlm.nih.gov/pubmed/14678629?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14678629?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14678629?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15228258?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23256501?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23256501?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23256501?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10492770?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20147716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20147716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20147716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20147716?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14739148?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12456849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12456849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12456849?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22573856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22573856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22573856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22573856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22573856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22573856?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23425958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21734127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21734127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21734127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21734127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21734127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21734127?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17582067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17582067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17582067?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21049059?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18781879?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21255828?dopt=Abstract

