wild animals, humans acquire T. b. rhodesiense infection only inciden- 1397
tally, usually while visiting or working in areas where infected game
and vectors are present. Roughly one or two imported cases of HAT
acquired in East African parks are reported to the CDC each year.

FIGuRE 252-2 Trypanosoma brucei rhodesiense parasites in rat
blood. The slender parasite is thought to be the form that multiplies
in mammalian hosts, whereas the stumpy forms are nondividing and
are capable of infecting insect vectors (Giemsa, 1200 × ). (Courtesy of
Dr. G. A. Cook, Madison, WI; with permission.)
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Chagas Disease and African Trypanosomiasis

EPIDEMIOLOGY
The trypanosomes that cause sleeping sickness are found only
in sub-Saharan Africa. After its near-eradication in the mid1960s, sleeping sickness underwent a resurgence in the 1990s,
primarily in Uganda, Sudan, the Central African Republic, the
Democratic Republic of the Congo, and Angola. A subsequent increase
in control activities reduced the incidence in many endemic areas,
however, and in 2009 fewer than 10,000 cases were reported to the
World Health Organization. Although underreporting is a persistent
problem, the level of control achieved to date was the basis for convening a panel of experts in 2009 to develop a vision for eradication of
HAT.
Humans are the only reservoir of T. b. gambiense, which occurs
in widely distributed foci in tropical rain forests of Central and West
Africa. Gambiense trypanosomiasis is primarily a problem in rural
populations; tourists rarely become infected. Trypanotolerant antelope
species in savanna and woodland areas of Central and East Africa are
the principal reservoir of T. b. rhodesiense. Cattle can also be infected
with this and other trypanosome species but generally succumb to the
infection. Because risk results from contact with tsetse flies that feed on

DIAGNOSIS
A definitive diagnosis of HAT requires detection of the parasite. If a
chancre is present, fluid should be expressed and examined directly by
light microscopy for the highly motile trypanosomes. The fluid also
should be fixed and stained with Giemsa. Material obtained by needle
aspiration of lymph nodes early in the illness should be examined
similarly. Examination of wet preparations and Giemsa-stained thin
and thick films of serial blood samples is also useful. If parasites are
not seen initially in blood, efforts should be made to concentrate the
organisms, which can be done in microhematocrit tubes containing
acridine orange. Alternatively, the buffy coat from 10–15 mL of anticoagulated blood can be examined directly under a microscope. The
likelihood of finding parasites in blood is higher in stage 1 than in
stage 2 disease and in patients infected with T. b. rhodesiense rather
than T. b. gambiense. Trypanosomes may also be seen in material
aspirated from the bone marrow; the aspirate can be inoculated into
liquid culture medium, as can blood, buffy coat, lymph node aspirates,
and CSF. It is essential to examine CSF from all patients in whom
HAT is suspected. Abnormalities in the CSF that may be associated
with stage 2 disease include an increase in the CSF cell count as well
as increases in opening pressure and in levels of total protein and IgM.
Trypanosomes may be seen in the sediment of centrifuged CSF. Any
CSF abnormality in a patient in whom trypanosomes have been found
at other sites must be viewed as pathognomonic for CNS involvement
and thus must prompt specific treatment for CNS disease. In patients
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PATHOGENESIS AND PATHOLOGY
A self-limited inflammatory lesion (trypanosomal chancre) may appear
a week or so after the bite of an infected tsetse fly. A systemic febrile
illness then evolves as the parasites are disseminated through the
lymphatics and bloodstream. Systemic HAT without central nervous
system (CNS) involvement is generally referred to as stage 1 disease.
In this stage, widespread lymphadenopathy and splenomegaly reflect
marked lymphocytic and histiocytic proliferation and invasion of
morular cells, which are plasmacytes that may be involved in the
production of IgM. Endarteritis, with perivascular infiltration of both
parasites and lymphocytes, may develop in lymph nodes and the spleen.
Myocarditis develops frequently in patients with stage 1 disease and is
especially common in T. b. rhodesiense infections.
Hematologic manifestations that accompany stage 1 HAT include
moderate leukocytosis, thrombocytopenia, and anemia. High levels of
immunoglobulins, consisting primarily of polyclonal IgM, are a constant
feature, and heterophile antibodies, antibodies to DNA, and rheumatoid
factor are often detected. High levels of antigen–antibody complexes may
play a role in the tissue damage and increased vascular permeability that
facilitate dissemination of the parasites.
Stage 2 disease involves invasion of the CNS. The presence of trypanosomes in perivascular areas is accompanied by intense infiltration of
mononuclear cells. Abnormalities in cerebrospinal fluid (CSF) include
increased pressure, elevated total protein concentration, and pleocytosis.
In addition, trypanosomes are frequently found in CSF.

CLINICAL COuRSE
A painful trypanosomal chancre appears in some patients at the site of
inoculation of the parasite. Hematogenous and lymphatic dissemination (stage 1 disease) is marked by the onset of fever. Typically, bouts
of high temperatures lasting several days are separated by afebrile
periods. Lymphadenopathy is prominent in T. b. gambiense trypanosomiasis. The nodes are discrete, movable, rubbery, and nontender.
Cervical nodes are often visible, and enlargement of the nodes of the
posterior cervical triangle, or Winterbottom’s sign, is a classic finding. Pruritus and maculopapular rashes are common. Inconstant
findings include malaise, headache, arthralgias, weight loss, edema,
hepatosplenomegaly, and tachycardia. The differential diagnosis of stage
1 HAT includes many diseases that are common in the tropics and are
associated with fevers. HIV infection, malaria, and typhoid fever are
common in populations at risk for HAT and need to be considered.
CNS invasion (stage 2 disease) is characterized by the insidious
development of protean neurologic manifestations that are accompanied by progressive abnormalities in the CSF. A picture of progressive
indifference and daytime somnolence develops (hence the designation
“sleeping sickness”), sometimes alternating with restlessness and
insomnia at night. A listless gaze accompanies a loss of spontaneity,
and speech may become halting and indistinct. Extrapyramidal signs
may include choreiform movements, tremors, and fasciculations. Ataxia
is frequent, and the patient may appear to have Parkinson’s disease,
with a shuffling gait, hypertonia, and tremors. In the final phase,
progressive neurologic impairment ends in coma and death.
The most striking difference between the gambiense and rhodesiense
forms of HAT is that the latter illness tends to follow a more acute
course. Typically, in tourists with T. b. rhodesiense disease, systemic
signs of infection, such as fever, malaise, and headache, appear before
the end of the trip or shortly after the return home. Persistent tachycardia unrelated to fever is common early in the course of T. b. rhodesiense
trypanosomiasis, and death may result from arrhythmias and congestive heart failure before CNS disease develops. In general, untreated
T. b. rhodesiense trypanosomiasis leads to death in a matter of
weeks to months, often without a clear distinction between the hemolymphatic and CNS stages. In contrast, T. b. gambiense disease can
smolder for many months or even for years.
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