LEISHMANIASIS 
Definition
· The term leishmaniases refers collectively to various clinical syndromes caused by obligate intracellular protozoa of the genus Leishmania 
· It typically is a vector-borne zoonosis, with rodents and canids as common reservoir hosts and humans as incidental hosts. 
· In humans, visceral, cutaneous, and mucosal leishmaniasis results from infection of macrophages throughout the mononuclear-phagocyte system, in the skin, and in the naso-oropharyngeal mucosa, respectively. 
Etiology
· Visceral leishmaniasis is typically but not exclusively caused by organisms of the Leishmania donovani complex; 
· Old World cutaneous leishmaniasis by L. tropica, L. major, and L. aethiopica; 
· New World (or American) cutaneous leishmaniasis by organisms of the L. mexicana complex and the Viannia subgenus; and mucosal leishmaniasis by some organisms in the Viannia subgenus.

Life cycle
· Leishmania parasites are transmitted by the bite of female phlebotomine sandflies [genus Phlebotomus (Old World) or Lutzomyia (New World)]. 
· As the flies attempt to feed, they regurgitate the parasite's flagellated promastigote stage into the skin of mammalian hosts. 
· Promastigotes attach to receptors on macrophages, are phagocytized, and transform within phagolysosomes into the nonflagellated amastigote stage, which multiplies by binary fission. 
· After rupture of infected macrophages, amastigotes are phagocytized by other macrophages. 
· If ingested by feeding sandflies, amastigotes transform back into promastigotes, which require at least 7 days to become infective.

General diagnostic principles
· Definitive diagnosis of leishmaniasis requires demonstration of the parasite. 
· To identify amastigotes by light-microscopic examination, the specimen obtained from an infected site (e.g. thin smear, histologic section) should be stained with Giemsa or another Romanovsky stain 
· Other means of parasitologic confirmation include in vitro culture (e.g. on Novy-MacNeal-Nicolle medium), animal inoculation, and use of molecular techniques that are under investigation (e.g. polymerase chain reaction).

· Indirect immunologic methods for diagnosis include serologic assays and tests for Leishmania-specific cell-mediated immunity (e.g. skin testing for delayed-type hypersensitivity reactions). 

General therapeutic principles
· For decades, the pentavalent antimonial (SbV) compounds sodium stibogluconate and meglumine antimonate have been the mainstays of antileishmanial therapy

· The traditional parenteral alternatives to SbV-amphotericin B and pentamidine isethionate-are generally considered more apt to induce serious or irreversible toxicity (e.g. nephrotoxicity). 
Prevention and control
· The transmission of Leishmania species typically is focal, with local "hot spots," in part because of the limited flight range of sandflies; these insects have a short, hopping flight style and usually remain within a few hundred meters of their breeding site. 
· They rest in dark, moist places in habitats ranging from deserts to rain forests; peridomestic sandflies rest in debris or rubble near buildings.

· Personal protective measures include the avoidance of outdoor activities when sandflies are most active (dusk to dawn); the use of mechanical barriers such as screens and bed-nets that keep out sandflies, which are about one-third the size of mosquitoes; the wearing of protective clothing; and the application of insect repellent to exposed skin. 
· Impregnation of clothing, bed-nets, and screens with permethrin may also be useful, as may spraying of dwellings with residual-action insecticide. 
VISCERAL LEISHMANIASIS
· More than 90% of the world's cases of visceral leishmaniasis occur in Bangladesh, northeastern India (particularly Bihar State), Nepal, Sudan, and northeastern Brazil. 
· The causative species typically are those of the L. donovani complex 
· The organisms can be transmitted not only by sandflies but also congenitally and parenterally (e.g. through blood transfusions or sharing of needles). 
· Infection begins in macrophages at the inoculation site (e.g. in dermal macrophages at the site of a sandfly bite) and disseminates throughout the mononuclear-phagocyte system in the context of both specific (i.e., to leishmanial antigens) and nonspecific (e.g., to tuberculin) anergy.

Clinical manifestations
· Visceral infection can remain subclinical or become symptomatic, with an acute, subacute, or chronic course. 
· In some settings, inapparent infections far outnumber clinically apparent ones; malnutrition is among the risk factors for the development of disease. 
· The incubation period usually ranges from weeks to months but can be as long as years. 
· Whereas the general term visceral leishmaniasis covers a broad spectrum of severity and manifestations, the term kala-azar (Hindi for "black fever," indicating that the skin of some patients turns gray) generally conjures up the classic image of profoundly cachectic, febrile patients who are heavily infected with parasites and have life-threatening disease. 
· Splenomegaly (with the spleen most often soft and nontender) typically is more impressive than hepatomegaly, and the spleen can in fact be massive; both splenomegaly and hepatomegaly result from reticuloendothelial cell hyperplasia. 
· Peripheral lymphadenopathy is common in some settings, including Sudan.

· The abnormal laboratory findings associated with advanced disease include pancytopenia-anemia, leukopenia (neutropenia, marked eosinopenia, relative lymphocytosis and monocytosis), and thrombocytopenia-as well as hypergammaglobulinemia (chiefly involving IgG, from polyclonal B cell activation) and hypoalbuminemia. 
· Causes of anemia can include bone-marrow infiltration, hypersplenism, autoimmune hemolysis, and bleeding.

· Some patients develop post-kala-azar dermal leishmaniasis. 
· This syndrome is manifested by skin lesions (including macules, papules, nodules, and patches) that typically are most prominent on the face. 
· These lesions can develop during therapy or within a few months thereafter (e.g. in East Africa) or can develop years later (e.g. in India); relapse of visceral infection can occur. 
Diagnosis
· Demonstration of the parasite on stained slides or in cultures of a tissue aspirate or a biopsy specimen (e.g., of spleen, liver, bone marrow, or lymph node) 
· The diagnostic yield is highest for splenic aspiration (specifically, as high as 98% vs. <90% for other specimens), but this procedure can cause hemorrhage.

· A promising noninvasive serologic method for diagnosing kala-azar uses nitrocellulose paper strips impregnated with K39, a recombinant leishmanial polypeptide; this technique is being field-tested.

Differential diagnosis

1. Typhoid fever, 
2. Miliary tuberculosis, 
3. Brucellosis, 
4. Malaria, 
5. Tropical splenomegaly syndrome, 
6. Schistosomiasis
7. Leukemia 
8. Lymphoma
Treatment
· Because persons who have kala-azar generally die if not appropriately treated, highly effective therapy is essential, as is close monitoring for bleeding and intercurrent infectious conditions such as pneumonia and diarrhea. 
· Outside of India, treatment with a pentavalent antimonial compound still is common 
· The use of an alternative parenteral agent should be considered even for first-line therapy if unresponsiveness to SbV therapy is prevalent, as it is in India, or if nonantimonial therapy would be advantageous for other reasons (e.g., toxicity profile or duration of therapy).

· A major advance has been the advent of lipid formulations of amphotericin B, in which various lipids have replaced deoxycholate. 
· Other parenteral alternatives that have merit in some settings include the aminoglycoside paromomycin (the chemical equivalent of aminosidine; not commercially available as of this writing), which has been used as monotherapy (in India) or as an adjunct to SbV, and pentamidine. 
· Typically, patients feel better and become afebrile during the first week of treatment. 
· Abnormal laboratory findings and splenomegaly may take weeks or months to resolve. 
· The best indicator of permanent cure is freedom from clinical relapse during at least 6 months of follow-up. 

Drug of choice:

· The drug of choice is a pentavalent antimonial, either sodium stibogluconate or meglumine antimoniate; resistance and treatment failures are increasing in frequency.
· Sodium antimony gluconate (Pentostam) 100 mg Sb5+/mL IV/IM: single daily dose of 20 mg/kg/day for 20-30 days

· Treatment is started with a 200-mg Sb test dose followed by 20 mg Sb/kg/d; although dosages greater than 20 mg/kg should not be given, there is no upper limit to the total daily dose.
· Meglumine antimonate (Glucantime) 85 mg Sb5+/mL, same dose and duration of treatment as above, can also be used

· Meglumine antimoniate (85 mg Sb/mL) is equal in efficacy and toxicity when used in equivalent Sb doses (20 mg Sb/kg/d).
· Relapses and incomplete responses should be treated with the same regimen for 40-60 days. 

· Addition of oral allopurinol (Zyloprim) 20-30 mg/kg/day in three divided doses has been effective

Alternative drugs:
· Second-line drugs used in cases unresponsive to the antimonials-but potentially more toxic-are amphotericin B and pentamidine
· Relapses with drug resistant organisms are usually treated with:

· Amphotericin B (Fungizone) IV: 0.5-1 mg/kg on alternate days. 
· Liposomal amphotericin B is excellent for visceral leishmaniasis
· Pentamidine (Pentam): 3-4 mg/kg, 3 times a week for 5-25 weeks
