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Liposomal amphotericin B (AmB) or AmBisome® and oral miltefosine (Milt) are two major therapeutic 

options for visceral leishmaniasis (VL). Nevertheless, the clinical efficacy of these drugs is limited in 

severe cases of HIV/VL co-infection and cutaneous leishmaniasis (CL). Previously, our group 

introduced a novel method for encapsulation of AmB into pre-formed liposomes. Considering the 

great potential of drug combination for further improving leishmaniasis chemotherapy, the aim of this 

work was to develop a novel liposomal nanoformulation co-incorporating AmB and Milt and evaluate 

its therapeutic efficacy in a hamster model of VL. AmB was incorporated into pre-formed PEGylated 

liposomes containing Milt. The mixed PEGylated formulation showed vesicles with diameter of 135 

(±14) nm and low polydispersity index (PI<0.3), with AmB encapsulation efficiency of 90%. The mixed 

PEGylated formulation was compared to PEGylated formulations containing solely AmB or Milt and 

to AmBisome® in L. infantum-infected hamsters for its effects on the parasite load in liver and spleen 

after 10 doses of treatment, given every day by IP route (5 mg/kg of AmB and 3.9 mg/kg of Milt). 

Animals, either untreated or treated IP with empty PEGylated liposomes, were used as negative 

controls. Treatments with mixed AmB/Milt liposomal formulation, liposomal AmB formulation and 

AmBisome®. promoted significant parasite supression in the liver in comparison untreated control. 

The mixed formulation showed the highest level of parasite reduction (94.3%), compared to 

Ambisome® (88.3%) and PEGylated liposomal AmB (84,2%). Significant reduction was also 

observed in the spleen, at a similar level, for all AmB/Milt liposomal formulations. This study supports 

the increased efficacy of the mixed PEGylated formulation and its potential for the treatment of severe 

cases of VL and for situations where there has been therapeutic failure with the use of Milt or AmB 

alone.  
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