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Editorial
Liposomal Amphotericin B Treatment and the Leishmaniases

Jonathan Berman*
Fast-Track Drugs and Biologics, North Potomac, Maryland

Visceral leishmaniasis (VL), characterized by fever, hepato-
splenomegaly, and pancytopenia, is considered fatal if un-
treated. The largest number of casesworldwide has classically
been in the northeast of the Indian subcontinent (Northeast
India, Bangladesh, and Nepal) and is due to anthropomorphic
Leishmania (L.) donovani. Since ∼2,000, VL chemotherapy in
the Indian subcontinent has been transformed from multiple
parenteral administrations of pentavalent antimony, pentami-
dine, or amphotericin B deoxycholate to oral miltefosine and
then to liposomal amphotericin B (L-AmB). Because L-AmB is
less toxic than amphotericin B deoxycholate, instead of ad-
ministering the standard 15 mg AmB/kg total dose as 1 mg
AmB deoxycholate/kg every other day over 30 days (Table 1,
study 1), the total dose can be administered via much larger
individual doses over much shorter periods of time. Ten years
ago, in a signal publication, Sundar et al.1 showed that 10 mg
L-AmB/kg administered only once cured 96% of 304 patients
with 6-month follow-up (Table 1, study 2). In this issue of the
journal, the effect of this regimen, one injection of 10 mg/kg
L-AmB, is reported in a larger study of 1,143 patients with
longer (12-month) follow-up.2 At 1, 6, and 12 months, the cure
rateswere 100%,97%, and94%, respectively, byperprotocol
analysis (Table1, study3).Malegender,weight less than30kg,
and spleen size greater than 4 cm were independently asso-
ciated with failure.
The spectacular effectiveness of merely one administration

of L-AmB for Indian subcontinent VL suggests that the mul-
titude of other leishmaniasis treatment needs might be satis-
fiedby onedose of L-AmB. These needs include elimination of
VL from the Indian subcontinent, treatment of VL elsewhere,
treatment of cutaneous leishmaniasis (CL) and mucosal
leishmaniasis (ML), and treatment of post–kala-azar dermal
leishmaniasis.
For elimination of VL from the Indian subcontinent, a key

requirement for elimination campaigns is high efficacy after a
single (generally yearly) mass drug administration to large
populations of whom only some members are infected. The
fact that L-AmB is administered intravenously, unfortunately,
precludes it from mass drug administration to largely un-
infected persons. Other problems with this campaign are
reviewed by Singh et al.3

Considering non-Indian subcontinent VL, East African VL is,
like Indian subcontinent VL, caused by zoonotic L. donovani,
so it might be thought that East African VL would be equally
susceptible to L-AmB. However, 10 mg/kg cured only 58% of
East African VL, and the cure rate evenwith seven injections of
3 mg/kg was 85%—“far less effective than anticipated”
(Table 1, study 4).4 In the Mediterranean region and in Brazil,
VL is due to zoonotic L. infantum chagasi. Twenty Europeans

who received L-AmB at 1–1.4 mg/kg/day for 21 days or 3 mg/
kg/day for 10 days were cured (Table 1, study 5).5 The Food
and Drug Administration’s (FDA) L-AmB label recommenda-
tion for 3 mg/kg on days 1–5, 14, and 21 for a total dose of
21 mg/kg6 was probably derived from these data. In Brazil, 3
mg/kg/day for 10 days cured 87%of cases (Table 1, study 6).7

That regimen cannot be much reduced because 2 mg/kg on
days 1–6 and 10 cured only 62% (Table 1, study 7).8

Cutaneous leishmaniasis presents as a papule or nodule
that may undergo central ulceration. Most lesions self-cure in
a few months for some species (Old World L. major,9 New
World L. mexicana10) to probably a year or more for other
species (Old World L. tropica, New World L. braziliensis11).
Three mg/kg given six times over 10 days was effective for
Old World L. tropica (Table 1, study 8)12 and for New World
L. braziliensis (Table 1, study 9).13 New World CL due to
L. braziliensis and related organismsmayuncommonly spread
to the mucous membranes of the nose, mouth, larynx, and
pharynx, causing ML. Mucosal leishmaniasis does not self-
cure,14 and with time is clinically devastating as these carti-
laginous structures erode. Overall, 87% of patients were
cured with mean total doses of 31 mg/kg of L-AmB (Table 1,
study 10).15 It should be noted that a mean total dose of 20
mg/kg gave low cure rates for all forms of CL and ML seen in
France: 58% for Old World CL, 27% for New World CL, and
57% for a few ML cases.16

Post–kala-azar dermal leishmaniasis (PKDL), as the name
implies, is infection of the skin with Leishmania that occurs
posttreatment of kala-azar (the colloquial name for VL). In
addition to patient benefit, treatment of PKDL removes a
parasite reservoir that would otherwise impede elimination
efforts. Four cases of PKDL were successfully treated with
two20-mg/kgcyclesof L-AmB (Table 1, study11).17 In a larger
study of 280 patients treatedwith a lower regimen of 15mg/kg
(3 mg/kg administered five times over 15 days), the cure rate
was 78% (Table 1, study 12).18

In sum, treatment of a disease other than Indian sub-
continent VL has required total doses and durations of treat-
ment higher than the 10 mg L-AmB/kg for 1 day that offers
excellent efficacy for Indian subcontinent VL. For VL, 21mg/kg
of L-AmB cured 85% of East African disease, 30 mg/kg cured
87% of Brazilian disease, and the FDA recommends 21 mg/
kg; for these regimens, dosing is over 7–21 days. These reg-
imens of L-AmB may well be used for their respective dis-
eases, but none are strikingly convenient or effective
compared with regimens of other drugs. For CL/ML, 18–30
mg/kg may be successful. Because CL is a self-limiting dis-
ease, such large intravenous doses over relatively long pe-
riods of time are likely to be used only for unusual cases. ML is
very difficult to treat—28 days of oral miltefosine achieved a
cure rate of about 70%19

—and the L-AmB cure rates sum-
marized previously are attractive. I expect that L-AmB will be
increasingly used for New World ML. If the efficacy of 15 mg
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L-AmB over 15 days for PKDL is maintained in additional
studies, that regimen is easily competitive with the present
standard, which is oral miltefosine daily for 12 weeks.20

Overall, there are certainly uses for L-AmB for the diverse
presentations of leishmaniasis other than Indian subcontinent
VL, but unfortunately the effect of L-AmB on them is not as
impressive as for Indian subcontinent disease. It is paradoxi-
cal that Indian subcontinent VL, themost prevalent form of the
most dangerous type of leishmaniasis, is most sensitive to
L-AmB, whereas less prevalent forms of VL and less severe
types of leishmaniasis are less sensitive to this agent. Addi-
tional studies will help us optimize treatments for each syn-
drome and locality.

Received July 30, 2019. Accepted for publication August 2, 2019.

Published online September 3, 2019.

Author’s address: JonathanBerman, Fast-TrackDrugs andBiologics,
North Potomac, MD, E-mail: jberman@fasttrackresearch.com.

This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the
original author and source are credited.

REFERENCES

1. Sundar S, Chakravarty J, Agarwal D, Rai M, Murray HW, 2010.
Single-dose liposomal amphotericin B for visceral leishmania-
sis in India. N Engl J Med 362: 504–512.

2. Sundar S, Singh A, Agrawal N, Chakravarty J, 2019. Effectiveness
of single dose liposomal amphotericin B in visceral leishmani-
asis in Bihar. Am J Trop Med Hyg 101: 795–798.

3. Singh OP, Hasker E, Boelaert M, Sundar S, 2016. Elimination of
visceral leishmaniasis on the Indian subcontinent. Lancet Infect
Dis 16: e304–e309.

4. Khalil EA et al., 2014. Safety and efficacy of single dose versus
multiple doses of AmBisome for treatment of visceral leish-
maniasis in eastern Africa: a randomised trial. PLoS Negl Trop
Dis 8: e2613.

5. Davidson RN et al., 1994. Liposomal amphotericin B (AmBisome)
inMediterranean visceral leishmaniasis: a multi-centre trial.QJ
Med 87: 75–81.

6. Fugisawa, 2000. Ambisome Label. Available at: http://www.accessdata.
fda.gov/drugsatfda_docs/nda/2000/50-740S001_AmBisome_
prntlbl.pdf. Accessed July 21, 2019.

7. Romero GAS et al., 2017. Efficacy and safety of available treat-
ments for visceral leishmaniasis in Brazil: a multicenter, ran-
domized, open label trial. PLoS Negl Trop Dis 11: e0005706.

8. 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 (AmBi-
some) for visceral leishmaniasis in endemic developing coun-
tries. Bull World Health Organ 76: 25–32.

9. Ben Salah A et al., 2013. Topical paromomycin with or without
gentamicin for cutaneous leishmaniasis. N Engl J Med 368:
524–532.

10. Navin TR, Arana BA, Arana FE, Berman JD, Chajón JF, 1992.
Placebo-controlled clinical trial of sodium stibogluconate
(Pentostam) versus ketoconazole for treating cutaneous
leishmaniasis in Guatemala. J Infect Dis 165: 528–534.

11. Soto J et al., 2013. Intralesional antimony for single lesions
of Bolivian cutaneous leishmaniasis. Clin Infect Dis 56:
1255–1260.

12. SolomonM, Pavlotsky F, Leshem E, Ephros M, Trau H, Schwartz
E, 2011. Liposomal amphotericin B treatment of cutaneous
leishmaniasis due to Leishmania tropica. J Eur Acad Dermatol
Venereol 25: 973–977.

13. SolomonM, Pavlotzky F, Barzilai A, Schwartz E, 2013. Liposomal
amphotericin B in comparison to sodium stibogluconate for
Leishmania braziliensis cutaneous leishmaniasis in travelers.
J Am Acad Dermatol 68: 284–289.
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TABLE 1
Effect of liposomal amphotericin B (L-AmB) on VL, CL, and ML: representative studies

Study
No.

Disease (Leishmania
species) Endemic region L-AmB regimen Total dose

No. of
patients

% Cure (month
assessed) Ref.

1 VL (L. donovani) Indian subcontinent AmB (deoxycholate) 1 mg/kg
qod × 15 injs

15 mg/kg 108 96.3 (6 months) 1

2 VL (L. donovani) Indian subcontinent 10 mg/kg × 1 inj 10 mg/kg 304 95.7 (6 months) 1
3 VL (L. donovani) Indian subcontinent 10 mg/kg × 1 inj 10 mg/kg 1,143 94 (12 months) 2
4 VL (L. donovani) East Africa 10 mg/kg × 1 inj 10 mg/kg 40 58 (6 months) 4

3 mg/kg × 7 injs over 21 days 21 mg/kg 54 85 (6 months) 4
5 VL (L. infantum) Europe 1–1.4 mg/kg/day × 21 days 21–29mg/kg 10 100 (12 months) 5

3 mg/kg/day × 10 days 30 mg/kg 10 100 (12 months) 5
6 VL (L. chagasi) Brazil 3 mg/kg/day × 7 days 21 mg/kg 109 87 (6 months) 7
7 VL (L. chagasi) Brazil 2 mg/kg/day × 7 injs over 10 days 14 mg/kg 13 62 (6 months) 8
8 CL (L. tropica) Old World 3 mg/kg on days 1–5 and 10 18 mg/kg 13 84 (11 months) 12
9 CL (L. braziliensis) New World 3 mg/kg on days 1–5 and 10 18 mg/kg 34 97 (2 years) 13

10 ML New World Not available 30–35mg/kg 16 88 (1 year) 15
11 PKDL Indian subcontinent (2 courses of) 5 mg/kg qod × 4 injs 40 mg/kg 4 100 17
12 PKDL Indian subcontinent 3 mg/kg × 5 injs over 15 days 15 mg/kg 273 78 (12 months) 18
CL = cutaneous leishmaniasis; injs = injections; ML = mucosal leishmaniasis; qod = every other day; PKDL = post–kala-azar dermal leishmaniasis; VL = visceral leishmaniasis.
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