macrophages for enhanced survival and growth of the parasite. IL-10 1389
can render macrophages unresponsive to activation signals and inhibit
killing of amastigotes by downregulating the production of TNF-α and
nitric oxide. Multiple antigen-presentation functions of dendritic cells
and macrophages are also suppressed by IL-10. Patients with such
suppression do not have positive leishmanin skin tests, nor do their
peripheral-blood mononuclear cells respond to leishmanial antigens
in vitro. Organs of the reticuloendothelial system are predominantly
affected, with remarkable enlargement of the spleen, liver, and lymph
nodes in some regions. The tonsils and intestinal submucosa are also
heavily infiltrated with parasites. Bone marrow dysfunction results in
pancytopenia.

Figure 251-1 A macrophage with numerous intracellular amastigotes (2–4 μm) in a Giemsa-stained splenic smear from a patient with
visceral leishmaniasis. Each amastigote contains a nucleus and a characteristic kinetoplast consisting of multiple copies of mitochondrial
DNA. A few extracellular parasites are also visible.
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Immunopathogenesis The majority of individuals infected by
L. donovani or L. infantum mount a successful immune response and
control the infection, never developing symptomatic disease. Fortyeight hours after intradermal injection of killed promastigotes, these
individuals exhibit delayed-type hypersensitivity (DTH) to leishmanial antigens in the leishmanin skin test (also called the Montenegro
skin test). Results in mouse models indicate that the development
of acquired resistance to leishmanial infection is controlled by the
production of interleukin (IL) 12 by antigen-presenting cells and
the subsequent secretion of interferon (IFN) γ, tumor necrosis factor (TNF) α, and other proinflammatory cytokines by the T helper
1 (TH1) subset of T lymphocytes. The immune response in patients
developing active VL is complex; in addition to increased production
of multiple proinflammatory cytokines and chemokines, patients with
active disease have markedly elevated levels of IL-10 in serum as well
as enhanced IL-10 mRNA expression in lesional tissues. The main
disease-promoting activity of IL-10 in VL may be to condition host

Clinical Features On the Indian subcontinent and in the Horn of
Africa, persons of all ages are affected by VL. In endemic areas of the
Americas and the Mediterranean basin, immunocompetent infants
and small children as well as immunodeficient adults are affected
especially often. The most common presentation of VL is an abrupt
onset of moderate- to high-grade fever associated with rigor and chills.
Fever may continue for several weeks with decreasing intensity, and
the patient may become afebrile for a short period before experiencing another bout of fever. The spleen may be palpable by the second
week of illness and, depending on the duration of illness, may become
hugely enlarged (Fig. 251-3). Hepatomegaly (usually moderate in
degree) soon follows. Lymphadenopathy is common in most endemic
regions of the world except the Indian subcontinent, where it is rare.
Patients lose weight and feel weak, and the skin gradually develops
dark discoloration due to hyperpigmentation that is most easily seen
in brown-skinned individuals. In advanced illness, hypoalbuminemia
may manifest as pedal edema and ascites. Anemia appears early and
may become severe enough to cause congestive heart failure. Epistaxis,
retinal hemorrhages, and gastrointestinal bleeding are associated with
thrombocytopenia. Secondary infections such as measles, pneumonia,
tuberculosis, bacillary or amebic dysentery, and gastroenteritis are
common. Herpes zoster, chickenpox, boils in the skin, and scabies may
also occur. Untreated, the disease is fatal in most patients, including
100% of those with HIV co-infection.
Leukopenia and anemia occur early and are followed by thrombocytopenia. There is a marked polyclonal increase in serum immunoglobulins. Serum levels of hepatic aminotransferases are raised in
a significant proportion of patients, and serum bilirubin levels are
elevated occasionally. Renal dysfunction is uncommon.
Laboratory Diagnosis Demonstration of amastigotes in smears of tissue
aspirates is the gold standard for the diagnosis of VL (Fig. 251-1). The

Cutaneous Leishmaniasis

CL and VL

Worldwide distribution of human leishmaniasis. CL, cutaneous leishmaniasis; VL, visceral leishmaniasis.
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