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Case Report: Trypanosoma brucei Gambiense Human African Trypanosomiasis as the Cause of
Fever in an Inpatient with Multiple Myeloma and HIV-1 Coinfection
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Abstract. We report the case of a 64-year-old woman found to have urban-acquired Trypanosoma brucei (T.b.)
gambiense human African trypanosomiasis (HAT) as the cause of sustained fever starting 9 months after returning to
Canada from Democratic Republic of the Congo, in the context of concomitant multiple myeloma and HIV-1 coinfection.
Approaches for themanagement of both clinical stagesofT.b. gambienseHATarewell defined for endemic settingsusing
current diagnostics and treatments. However, few data inform the diagnosis and management of patients with bone
marrow suppression from active malignancy, recent anticancer therapy, or HIV coinfection. We discuss the implications
of immunosuppression for diagnosis and management of T.b. gambiense HAT.

CASE PRESENTATION

A 64-year-old Congolese woman presented to our hospital
with a 3-day history of fever without localizing symptoms. Her
past medical history included multiple myeloma and HIV in-
fection. Her multiple myeloma had previously responded to
chemotherapy with four cycles of cyclophosphamide, borte-
zomib, and dexamethasone in the 6 months before pre-
sentation. Her last cycle finished 4weeks earlier, but a relapse
was diagnosed 1 week before presentation in September
2012.Ninemonths earlier, the patient returned toCanada after
a prolonged stay in Kinshasa, Democratic Republic of the
Congo (DRC), fromMarch to December 2011. During this trip,
she denied traveling outside Kinshasa’s Ngaliema commune
but admitted to caring for a relative with active tuberculosis.
The patient was diagnosed with HIV on her immigration to

Canada 6 years earlier. She was found to be homozygous
CCR5Δ32 mutation positive and thus remained with an un-
detectable viral load in the absence of antiretroviral therapy. At
presentation, the patient was not receiving antineoplastic
medications, and her anti-infective medications included
trimethoprim/sulfamethoxazole (160 mg/800 mg per os thrice
weekly) for Pneumocystis jirovecii prophylaxis and daily flu-
conazole (100 mg per os) for Candida prophylaxis.
Physical examination showed a body temperature of

38.6�C, blood pressure of 148/69 mmHg, a regular heart rate
of 109/minute, and a normal respiration rate and oxygen sat-
uration on room air. There was mild hepatomegaly without
rebound, guarding, abdominal tenderness, or lymphadenop-
athy. Cardiovascular, respiratory, neurological, and muscu-
loskeletal examinations were unremarkable.
Laboratory testing revealed anemia with a hemoglobin of

8.3 g/dL, and leukocyte and platelet counts within normal
limits. After blood cultures were obtained, piperacillin–
tazobactam and vancomycin were started empirically. Re-
peated bacterial cultures of blood, sputum, and urine were
negative. Three induced sputa for mycobacterial microscopy
and culture were negative. Malaria rapid diagnostic testing and

microscopy were negative, as were serology for Strongyloides
and human T-lymphotrophic virus-1. HIV-1 serology was posi-
tive, but the HIV viral load was undetectable, and the CD4 count
was 399/μL. Chest X-ray was unremarkable. Chest, abdominal,
and pelvis computed tomography identified three distinct cystic
liver lesions of approximately 10 × 30 mm, as well as new
osteolytic bone metastases. Pathology of the liver lesions
revealed plasmacytomas consistent with the patient’s relapsed
multiple myeloma. Although the patient remained febrile, antibi-
otics were discontinued after 3 days of empiric therapy once
routine investigations were found to be negative.
Investigations for humanAfrican trypanosomiasis (HAT)were

sent in consideration of the patient’s recent residence in DRC,
with an unexplained fever. Trypanosoma brucei (T.b.) gam-
biense polymerase chain reaction (PCR) of the patient’s whole
blood was positive, but whole-blood card agglutination test for
trypanosomiasis (CATT)wasnegative. Live trypanosomeswere
subsequently visualized in seven of 10 tubes of the patient’s
blood using the micro-hematic centrifugation technique.1,2 A
staging lumbar puncture revealed three leukocytes per micro-
liter in the cerebrospinal fluid (CSF). Cerebrospinal fluid glucose
and protein were within normal limits. No trypanosomes were
seen on CSF cytocentrifugation, and CSF T.b. gambiensePCR
was negative. These findings confirmed the diagnosis of
hemolymphatic-stage T.b. gambiense HAT (g-HAT).
The patient received pentamidine isethionate (4 mg/kg in-

travenous) daily for a total of 10 days. Her fever subsided after
5 days of therapy (Figure 1). Repeated parasitological testing
using mini anion exchange centrifugation technique was
planned for 3, 6, 12, 18, and 24 months posttreatment to
monitor for HAT relapse.1–3 Mini anion exchange centrifuga-
tion technique remained negative at 3 and 6 months and our
patient denied fever or neurological symptoms at follow-up
appointments. Unfortunately, our patient died from compli-
cations of relapsed multiple myeloma 9 months after com-
pleting her HAT treatment.

DISCUSSION

Human African trypanosomiasis, or sleeping sickness,
leads to a fatal parasitic encephalitis caused by T.b. gam-
biense or Trypanosoma brucei rhodesiense and is transmitted
by tsetse flies. Its occurrence is geographically restricted to
endemic foci in sub-SaharanAfrica,with 97%of casescaused
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by T.b. gambiense (g-HAT), andmost of these occurring in the
DRC.4 The majority of g-HAT transmission occurs in rural
areas. However, the possibility of urban transmission is
recognized.5,6 Although the disease is a major threat to public
health among affected populations, g-HAT is one of the
world’s most neglected diseases and is very rarely encoun-
tered outside endemic areas.7,8 In contrast to disease from
T.b. rhodesiense, g-HAT may have an indolent presentation
with an incubation period of months or years.9,10 The initial
hemolymphatic stage of disease can be characterized by
prolonged fever without clinical focus, and it eventually leads
to invasion of the central nervous system in the second, me-
ningoencephalitic stage.8

Trypanosoma brucei gambiense infections are rare among
returning travelers.7,11 No more than five cases were reported
by the GeoSentinel network among 324,616 ill returned trav-
elers between 1996 and 2018 (D. Hammer, personal com-
munication). Althoughmore prevalent in endemic areas, there
is a lack of data on the relative frequency of stage-1 g-HAT
among people presenting with prolonged fever syndromes.
Among people presenting with neurological disorders in T.b.
gambiense–endemic areas, a recent large prospective study
in DRC identified g-HAT in only 10/351 (2.8%) of patients.12

Nonetheless, our case demonstrates that a credible exposure
history and lack of alternative diagnosis should prompt ap-
propriate investigations.
Few data inform the care of T.b. gambiense infections in

patients with active malignancy or exogenous immunosup-
pression as g-HAT-endemic areas lack resource-intensive
oncology centers. Clinical cure rates of hemolymphatic-stage
g-HAT in DRC are reported to be 93–98% with a 7–10-day
course of pentamidine, and trials have assessed the com-
parative efficacy of 3-day regimens.1 We opted for a 10-day
course out of concern that concurrent immunosuppression
may decrease treatment efficacy. Our patient’s clinical course
was notable for a relatively long 9-month incubation period
and lack of progression to meningoencephalitic disease. Mini

anion exchange centrifugation technique in blood remained
negative at 3 and 6 months posttreatment despite ongoing
humoral dysfunction from multiple myeloma and repeated
chemotherapy.13

The effect of immunosuppression on clinical manifestations
of g-HAT is not well understood. Although g-HAT is not gen-
erally considered to be an opportunistic infection, a case of
meningoencephalitic g-HAT appearing 29 years after expo-
sure has been linked to the administration of azathioprine and
prednisolone.14 For our patient, immune dysfunction did not
appear to have adversely affected her clinical course. She
responded appropriately to a pentamidine regimen commonly
used among immunocompetent patients. This may be
explained by how T.b. gambiense trypanosomes escape the
humoral response via alteration of their variant surface gly-
coprotein (VSG).9,10,15 This phenomenon, known as antigenic
variation, causes periodic waves of parasitemia as the host’s
antibodies no longer target the new VSG. It could be hy-
pothesized that a suppressed humoral response negligibly
impacts a pathogen that naturally evades antibody-mediated
immunity. This concept aligns with the observation that HAT
prevalence does not vary according to HIV status.16

Our patient’s clinical response despite ongoing immunosup-
pression contrasts sharply with the case of other kinetoplastid
infections.17,18 Among patients with subclinical Trypanosoma
cruzi infection, reactivation of Chagas disease is triggered by
various formsof immunosuppression, includingcorticosteroids,
chemotherapy, organ transplantation, and acquired immuno-
deficiency syndrome.17,19,20 Visceral leishmaniasis is a known
opportunistic infection of HIV,18 with relapse posttreatment
complicating more than 60% of cases among HIV coinfected
patients within 12 months.18

Although immunosuppression does not appear to alter
the treatment course of T.b. gambiense, it may decrease the
sensitivity of tests required for its diagnosis. In our case, the
whole-blood CATTwas negative, despite a reported sensitivity
between 94 and > 98 percent in DRC.21–23 A false negative

FIGURE 1. Maximal daily oral temperature reading, with key clinical milestones. CATT = card agglutination test for trypanosomiasis; mHCT =
micro-hematic centrifugation technique; LP = lumbar puncture; PCR = polymerase chain reaction.

124 BOODMAN AND OTHERS



remains possible; however, the patient’smultiplemyeloma and
her immunosuppressive medications may have interfered with
the antibody production required for this serological test.24,25

Our patient presented to hospital soon after finishing her
first-line multiple myeloma treatment. This temporal associa-
tion may be related to the known trypanocidal activity of cer-
tain anticancermedications.26–28Bortezomib, a componentof
our patient’s initial multiple myeloma regimen, has an in vitro
trypanocidal effect comparable in magnitude to that of
melarsoprol, a medication still used to treat meningoence-
phalic T.b. rhodesiense.27 Another anticancer medication, the
ornithine decarboxylase inhibitor eflornithine, is currently the
backbone of recommended regimens for meningoencephalic
T.b. gambiense disease.1,26,28

In conclusion, we detail the diagnosis and posttreatment
course of hemolymphatic-stage T.b. gambiense infection in
the setting of multiple myeloma and antineoplastic chemo-
therapy. Lack of relapse was documented for 6 months, but
the patient died of her malignancy at 9 month follow-up. The
relatively long incubation of her disease and chronology of
g-HAT presentation four weeks after cessation of anticancer
therapy may be related to the known trypanocidal activity of
bortezomib. Finally, serological screening was negative in our
patient with parasitologically confirmed g-HAT, underscoring
the importance of considering how immunosuppression im-
pacts diagnostic accuracy.
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Penchenier L, Büscher P, 2002. Evaluation of the micro-CATT,
CATT/Trypanosoma brucei gambiense, and LATEX/T b gam-
biense methods for serodiagnosis and surveillance of human
African trypanosomiasis in west and central Africa. Bull World
Health Organ 80: 882–886.

22. Simarro PP, Ruiz JA, Franco JR, Josenando T, 2002. Attitude
towards CATT-positive individuals without parasitological
confirmation in the African trypanosomiasis (T.b. gambiense)
focus of Quiçama (Angola). Trop Med Int Health 4: 858–861.

23. Boelaert M et al., 2017. A phase III diagnostic accuracy study of a
rapid diagnostic test for diagnosis of second stage human Af-
rican trypanosomiasis in the Democratic Republic of the
Congo. EBioMedicine 27: 11–17.

24. Lejon V, Boelaert M, Jannin J, Moore A, Büscher P, 2003. The
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