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S U M M A R Y

Human African trypanosomiasis (HAT) is caused by sub-species of the parasitic protozoan Trypanosoma

brucei and is transmitted by tsetse flies, both of which are endemic only to sub-Saharan Africa. Several

cases have been reported in non-endemic areas, such as North America and Europe, due to travelers, ex-

patriots or military personnel returning from abroad or due to immigrants from endemic areas. In this

paper, non-endemic cases reported over the past 20 years are reviewed; a total of 68 cases are reported,

19 cases of Trypanosoma brucei gambiense HAT and 49 cases of Trypanosoma brucei rhodesiense HAT.

Patients ranged in age from 19 months to 72 years and all but two patients survived. Physicians in non-

endemic areas should be aware of the signs and symptoms of this disease, as well as methods of

diagnosis and treatment, especially as travel to HAT endemic areas increases. We recommend extension

of the current surveillance systems such as TropNetEurop and maintaining and promotion of existing

reference centers of diagnostics and expertise. Important contact information is also included, should

physicians require assistance in diagnosing or treating HAT.

� 2011 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Human African trypanosomiasis (HAT), also known as sleeping
sickness, is endemic to sub-Saharan Africa where it is a major
threat to public health in 36 countries.1 It is caused by Trypanosoma

brucei, a single-celled eukaryotic parasite and member of the
Kinetoplastida order.2 Two subspecies are able to infect humans:
Trypanosoma brucei gambiense causes a chronic form of HAT in
West and Central Africa, while Trypanosoma brucei rhodesiense is
the pathogenic agent for the more acute form of the disease and is
endemic to Eastern Africa.2,3 The parasite is transmitted by the bite
of an infected tsetse fly (genus Glossina), and cases of HAT are only
found in areas of tsetse fly infestation, which are limited to sub-
Saharan Africa. However with the increased movement of people,
some travelers, military personnel and immigrants have been
reported as HAT-positive. Here, the non-endemic cases of HAT are
reported, as well as their frequency and outcome; laboratory
* Corresponding author. Tel.: +31 20 566 2318; fax: +31 20 697 1841.
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infections with T. brucei are considered outside the scope of this
review.

The Trypanosoma parasites are transmitted through the bite of
an infected tsetse fly,4 and undergo complex changes during their
life-cycle alternating between the insect vector and the mammal
host. After the parasites are inoculated into man, they proliferate at
the infection site, causing an inflammatory nodule or ulcer, also
known as a trypanosomal chancre; it is typically described as a
circumscribed, red, indurated nodule.5 Previous studies have
shown that the ulcer is much more commonly seen in patients
suffering from T. b. rhodesiense HAT, with lesions in 70–90% of cases
appearing 5–10 days after being bitten by the infected tsetse fly;
this is around the same time as fever and detectable parasitemia in
the blood.6 Chancres are rarely seen in T. b. gambiense infections,
possibly because most infections are detected after the chancre has
disappeared.7

HAT can be classified into two clinical stages, depending on
whether parasites have crossed the blood–brain barrier (BBB) into
the central nervous system.3 After inoculation, trypomastigotes
spread via lymph into diverse peripheral tissues and organs
initiating the hemolymphatic stage.8 Diverse clinical symptoms,
mostly reflecting inflammatory reactions, may appear, of which
ses. Published by Elsevier Ltd. All rights reserved.
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only fever and headache are common in all patients. Up to 50% of
European patients develop a rash on the torso and most patients
will have swollen, palpable lymph nodes.9 Patients suffering from
T. b. gambiense HAT will often show lymphadenopathy, usually on
the back of the neck, a condition known as Winterbottom’s sign.
Parasites can, at this stage, be microscopically detected in blood
and lymph node aspirates depending on parasite number.

Signs and symptoms may subside after the acute first stage. In
the second stage, also known as the meningo-encephalitic stage,
parasites enter the central nervous system.8 This process occurs
within weeks for T. b. rhodesiense or months or years after initial
infection by T. b. gambiense. As the disease progresses, the classical
signs of late-stage HAT become apparent:8 severe headaches, a
disruption of the circadian rhythm, with night-time insomnia and
daytime somnolence; altered mental functions and personality
changes may arise while generalized meningo-encephalitis can
lead to coma and death.4 Other symptoms including anorexia,
altered endocrine functions,10 demyelination and leuko-encepha-
litis are also typical.11 It is important to note that not all patients
will show the same signs and symptoms of HAT.

2. Diagnosis and treatment

Definitive diagnosis relies upon microscopy, however parasite
numbers of less than 100 trypanosomes/ml can be difficult to
detect with microscopy alone.7 Concentration methods such as
microhematocrit centrifugation,12 quantitative buffy-coat analy-
sis,13 or mini-anion exchange columns14 can be used to concen-
trate the parasites for easier microscopic detection. In West Africa,
many endemic screening programs rely on the card-agglutination
test for trypanosomiasis (CATT). The CATT is based on the
antibody-mediated agglutination of fixed trypanosomes carrying
particular surface glycoproteins and is a sensitive assay to detect T.

b. gambiense-specific antibodies in blood.15 T. b. rhodesiense lacks
these particular surface glycoproteins and thus CATT is not
appropriate for the diagnosis of T. b. rhodesiense HAT.16 Patients
with T. b. gambiense HAT are at risk of misdiagnosis with other
infections due to cross-reacting antibodies against Toxoplasma

gondii, Strongyloides stercoralis,17 Epstein–Barr virus (EBV),18

cytomegalovirus (CMV),19 Plasmodium fieldi, Plasmodium brasilia-

num, and Borrelia burgdorferi.20 Molecular techniques, such as
polymerase chain reaction (PCR), loop-mediated amplification
(LAMP) and nucleic acid sequence-based amplification (NASBA)
have been developed and evaluated; however, they have yet to be
adopted or validated for use in the clinical setting.4,7,21–23

To diagnose second-stage HAT, trypanosomes must be micro-
scopically detected in the cerebrospinal fluid (CSF).24 An elevated
(>5 � 106/l) number of white blood cells in the CSF is also used to
define the second stage of the disease; however this cut-off is
sometimes debated.8

There are only five licensed drugs for the treatment of HAT.25

Pentamidine and suramin are available to treat the disease before
parasites invade the central nervous system; pentamidine is the
recommended drug in the treatment of first-stage T. b. gambiense

HAT, and suramin is recommended for first-stage T. b. rhodesiense

HAT.8 To treat second-stage HAT, drugs that cross the BBB are
essential.4 Melarsoprol is the only drug available to treat T. b.

rhodesiense-caused HAT and is the most economical,26 while T. b.

gambiense HAT can also be cured with eflornithine or a
combination of eflornithine and nifurtimox.27 Melarsoprol is an
organo-arsenic compound that causes frequent adverse reactions,
which can be severe and even life-threatening. While a compre-
hensive review on the treatment of HAT is available in Brun et al.
2010,8 we have included some important contact information for
assistance in the diagnosis and treatment at the end of this review.
3. Non-endemic clinical cases from the literature

A recent search of PubMed and ProMED-mail, as well as
personal communication, resulted in 68 reported cases of HAT in
non-endemic countries. Of these, 57 cases were found through a
PubMed search (search terms: ‘trypanosoma OR HAT OR African
trypanosomiasis OR sleeping sickness NOT Chagas NOT animal
NOT reservoir’) and through a bibliographic search of articles. The
search was limited to the past 20 years (1990–2010). Three cases,
all related, were found by personal communication (P. Büscher).28

A ProMED-mail search using ‘trypanosomiasis’ dating back to 1994
returned 184 reports, however there were only eight additional
human cases. Many of these cases were also reported on
TropNetEurop (http://www.tropnet.net/special_reports/tryps_ex_
serengeti.pdf), a European surveillance network for imported
infectious diseases.

4. Non-endemic West African trypanosomiasis

Nineteen cases of non-endemic T. b. gambiense HAT were found
in the literature search (Table 1). Most of the cases were either
immigrants (6/19, 32%) from endemic regions who had migrated to
Europe, Australia or North America,17,19,29,30 or ex-patriots (8/19,
42%) who had been stationed in endemic regions;18,31–35 the
remaining cases were unspecified (5/19, 26%). All described T. b.

gambiense HAT cases were diagnosed after a considerable time had
elapsed after the infection, which is typical for the chronic form.8

Of the 19 cases of T. b. gambiense HAT, nine cases were diagnosed in
the first stage of the disease, eight were diagnosed in the second,
and two were not specified,28 but all were successfully treated.
Here we discuss selected cases that highlight important observa-
tions.

A New Zealand man had been posted in Nigeria and Gabon and
was treated in the UK.31 He was initially diagnosed with and
treated for loa loa and schistosomiasis; however splenomegaly,
lymphadenopathy, and elevated IgM levels persisted. Trypanoso-
miasis was suspected, but the positive diagnosis for HAT requires
the detection of parasites. Initial examination of lymph, blood, and
marrow failed to detect any parasites. Two months after his initial
presentation, he returned and trypanosomes were detected in a
blood smear and lymph node aspirates. These were presumed to be
T. b. gambiense given the patient’s history. He was treated and
cured with suramin and difluoromethylornithine. Individually,
these parasitic infections are rarely seen in non-endemic regions;
for one patient to be diagnosed with all three seems ‘‘most
improbable’’ (Scott, 1991).31 It is important to remember that
travelers to endemic regions may be exposed to many possible
parasitic infections. Although one disease may be diagnosed,
physicians should consider other possible infections, especially if
atypical symptoms are present.

Three cases of T. b. gambiense HAT encountered in Portugal may
be examples of unusual transmission of the disease.28 A 30-year-
old woman, who had never traveled to an endemic HAT region, was
admitted to hospital in Portugal with lesions on her thighs,
weakness, and pain. She was clinically and serologically diagnosed
with Lyme disease. Fever, leukopenia, and anemia developed,
which led to the microscopic examination of tissues, including CSF,
where trypanosomes were detected. Both CATT and PCR were
positive and indicated infection with T. b. gambiense. The patient
was treated with eflornithine and was reported to be healthy 3
years later. While determining the route of transmission, it was
discovered that her companion, a Brazilian man who had traveled
to Angola for a military mission, was an asymptomatic carrier and
he was subsequently treated. Sexual transmission was proposed,
although sharing of needles during drug abuse cannot be excluded
(P. Büscher, personal communication). Furthermore, the woman’s

http://www.tropnet.net/special_reports/tryps_ex_serengeti.pdf
http://www.tropnet.net/special_reports/tryps_ex_serengeti.pdf


Table 1
Reported non-endemic cases of Trypanosoma brucei gambiense human African trypanosomiasis

Age Sex Nationality Country of

exposure

Year Clinical features/symptoms Diagnosis Stage Treatment Outcome Ref.

32 M New Zealander (ex-pat) Nigeria, Gabon 1991 Lesion, rash, fever, lymphadenopathy,

splenomegaly, elevated levels of IgM

Lymph, blood I Suramin, difluoromethyl-

ornithine

Positive 31

Young M French

(immigrant from Angola)

Angola 1992 Fever, insomnia, elevated levels of

IgG and IgM

ND II Eflornithine ND 19

52 F Dutch (immigrant from

Cameroon)

Cameroon 1995 Rash (neck, shoulders), elevated IgM CSF II Suramin, melarsoprol Positive 29

32 M Italian (ND) Zaire 1996 Fever, malaise Blood I Eflornithine Positive 46

45 M French (ex-pat) Gabon 1999 Lesion, fever, elevated IgM Blood I Pentamidine Positive 32

ND M French (ex-pat) Guinea 2000 Weakness, sweats, vomiting, myalgia,

weight loss, splenomegaly, fever,

elevated IgG and IgM, lesion

CSF, blood II Eflornithine Positive 18

53 M French (ex-pat) Guinea 2000 Lesion, chills, weakness, fever,

lymphadenopathy, hepatosplenomegaly,

elevated IgG and IgM

Blood I Pentamidine Positive 33

30 F Portuguese Portugal 2001 Lesion, weakness, fever, leukopenia, anemia Marrow, blood,

CSF, CATT, PCR

II Eflornithine Positive 28

19 mo M Portuguese Portugal 2001 Vertical transmission ND ND ND Positive 28

ND M Brazilian (military) Angola 2001 Asymptomatic carrier ND ND ND Positive 28

42 M Canadian (immigrant

from Zaire)

Zaire 2002 Insomnia, anorexia, fatigue, headaches,

lymphadenopathy, elevated IgM, fever

Blood, CSF II Eflornithine Positive 17

44 M Italian (ND) Gabon 2005 Fever, headache, weakness, anorexia,

lymphadenopathy, hepatosplenomegaly

Blood, CSF II Eflornithine ND 35, 36

54 F Italian (ND) Central African

Republic

2005 Fever, headache, insomnia, fatigue,

splenomegaly

Blood I Pentamidine,

eflornithine

Positive 35, 36

37 M French (ex-pat) Gabon 2007 Fever, fatigue, anorexia, headache, insomnia,

rash, lymphadenopathies

Blood, lymph I Pentamidine Positive 34, 35

72 M French (ex-pat) Gabon 2007 Pruritus, fever, weakness, anorexia,

lymphadenopathy, elevated IgG and IgM

Blood I Pentamidine Positive 34, 35

19 F Australian

(immigrant from

Sudan)

Uganda 2008 Lethargy, fever, seizures, cachexia, pruritus,

elevated IgG and IgM, encephalopathy

CSF II Eflornithine Positive 37

50 M French (ex-pat) Gabon 2009 Fever, fatigue, lesion, lymphadenopathy Blood I Pentamidine Positive 38, 3

27 F Dutch (immigrant

from Angola)

Angola 2009 Fatigue, insomnia, anorexia, depression, coma CSF II Eflornithine Positive 30, 39

24 F Australian (immigrant

from Sudan)

Uganda 2009 Fever, weight loss, seizures, headaches,

lymphadenopathy, somnolence

Brain biopsy II Pentamidine,

eflornithine

Positive 40

M, male; F, female; ND, no data mentioned; CSF, cerebrospinal fluid; CATT, card-agglutination test for trypanosomiasis; PCR, polymerase chain reaction.
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19-month-old son was also diagnosed with late-stage sleeping
sickness, likely due to vertical transmission, and was successfully
treated.

Bisoffi et al. (2005) reported an Italian patient who had reported
feeling unwell for over 6 months before seeking treatment. He was
diagnosed with second-stage T. b. gambiense HAT and eflornithine
was requested from the World Health Organization (WHO). The
treatment was sent by the WHO, but was subsequently delayed by
9 days while it was held at Italian customs.36 The patient’s
symptoms abated once eflornithine treatment was started. While
it is unlikely that a 9-day delay caused any significant damage, this
case does highlight the importance of having timely access to the
required pharmaceutical treatment. Had the patient been suffering
from the more acute T. b. rhodesiense HAT, it is likely that this 9-day
delay could have had severe ramifications, including coma or even
death.

In one particular case seen in France,18 a patient was incorrectly
diagnosed with EBV based on antibody detection; in this case the
misdiagnosis was due to cross-reactivity. Upon first admission to
the hospital, no trypanosomes were detected in the blood. The
correct diagnosis of T. b. gambiense HAT was not obtained until
after emergency hospitalization 6 months later. During the second
admission, microscopy of a blood smear and CSF showed
trypanosomes. The patient was successfully treated with eflor-
nithine. Physicians should be aware of possible cross-reactions
when performing antibody testing.

5. Non-endemic East African trypanosomiasis

East African trypanosomiasis is distributed throughout eastern
and south-eastern Africa, an area receiving an increasing number
of tourists due to the popularity of game reserves.35 T. b.

rhodesiense HAT presents more frequently as an acute disease;
death can occur less than 2 weeks after infection.41 The most
typical signs are the trypanosomal chancre at the site of the tsetse
fly bite and high fever. Forty-nine cases of non-endemic T. b.

rhodesiense HAT were encountered in the literature search (Table
2). While most of the cases were tourists (34/49, 69%), three of the
cases were soldiers (6%) who had been stationed in endemic areas,
and 12 (25%) were not specified.

An increase in the number of cases seen in travelers returning to
non-endemic areas may serve as a warning of potential outbreaks
in a particular region. Such was the case in 2001, when nine
patients with HAT (Table 2), were detected in Europe through
TropNetEurop.42–44 Prior to the early 1990s the number of tourists
infected with HAT was very low, although Tanzania is endemic for
the disease; the sudden rise in non-endemic cases was unusual. All
nine patients had traveled to Serengeti and Tarangire National
Parks in Tanzania, among other destinations. All patients suffered
from fever and most of the patients showed the trypanosomal
chancre. Microscopy of blood smears showed trypanosomes. Six
patients were treated with suramin during first-stage HAT,
however three had multi-organ failure and showed signs of
cerebral involvement; these patients were treated with either
pentamidine or melarsoprol. Non-specific alternative treatments
were used, due to the unavailability of stage-specific medica-
tions.43 One patient, a 53-year-old Dutch woman died of the
disease.44,45 This patient was treated with a single dose of suramin
in South Africa and subsequently, melarsoprol treatment was
begun. She continued to suffer from headaches, fever, and
neurological deterioration. Five days after the last dose of
melarsoprol, the patient became paralyzed, went into a coma
and required artificial ventilation; she died approximately 4
months later.

Recently, a Dutch traveler was diagnosed with first-stage T. b.

rhodesiense HAT.46 She was successfully treated in the Netherlands
and showed complete recovery at the 6-month follow-up.
Considering the past outbreak of 2001, this case may be cause
for concern.

Within a 1-week period in 2000, two unrelated patients
returning from Zambia and Tanzania were admitted to the Hospital
for Tropical Diseases in London.47,48 Both suffered from tsetse fly
bites, diarrhea, vomiting, and fever. Upon admission, numerous
trypomastigotes were detected in microscopic examination of
blood smears. Treatment with suramin was uncomplicated and
both patients survived, but significant effort went into obtaining
the drugs. Initially, the drug was not available at the hospital’s
pharmacy or from regional infectious or tropical disease units in
the UK, France, or Belgium. A small supply was obtained, after
delay, from the Liverpool School of Tropical Medicine, which
sufficed until a more complete course was provided by the Centers
for Disease Control and Prevention (CDC) in the USA.

A 30-year-old man was admitted to the Institute of Tropical
Medicine in Marseille, France after an insect bite while on vacation
in Rwanda left him with a severe headache and anorexia.49

Examination showed hepatosplenomegaly, lymphadenopathy,
purpura, and trypanosomes in the CSF. Treatment with predniso-
lone and melarsoprol was initiated, but twitching and encepha-
lopathy developed after the second course of melarsoprol.
Magnetic resonance imaging indicated lesions of the internal
capsules and excluded the possibility of post-treatment reactive
encephalopathy. Therefore, the treatment was continued, the
lesions progressively disappeared, and the patient’s prognosis was
positive, although the long-term outcome was not specified.

6. Discussion

Here, cases of T. b. rhodesiense and T. b. gambiense HAT in non-
endemic areas have been reviewed. HAT, in both clinical forms, is
rarely encountered in non-endemic countries; however, continued
surveillance and expertise in the diagnosis and management are
warranted due to the difficult diagnosis and treatment decisions.9

Physicians should be aware of the disease and consider HAT in the
differential diagnosis if their patient is from or has traveled to an
endemic area. Non-endemic cases encountered over the past 20
years have been imported largely due to North Americans,
Australians, and Europeans traveling to endemic areas, primarily
for safari in game parks, but also military personnel training in
endemic areas. As the number of visitors to these game parks is
expected to increase, so too is the number of non-endemic cases.35

Cases are also observed among immigrants arriving from endemic
areas and in ex-patriots returning from postings abroad. Interest-
ingly, the epidemiology of HAT seen in non-endemic areas is the
opposite of the disease epidemiology seen in Africa. Of the
estimated 10 000–30 000 cases in endemic areas of Africa, more
than 95% of these cases are due to T. b. gambiense HAT.1 In the cases
presented here, approximately 30% of cases were due to T. b.

gambiense HAT and 70% were due to T. b. rhodesiense HAT. This is in
agreement with figures from the WHO, showing approximately 20
cases (40%) of T. b. gambiense and 30 (60%) of T. b. rhodesiense

diagnosed per year in non-endemic regions.9

According to our review, a common problem in non-endemic
regions is an initial misdiagnosis, particularly of T. b. gambiense

HAT. The chronic nature, characterized by non-specific clinical
signs and symptoms, and low parasitemia, may result in the
disease remaining undiagnosed and unrecognized for years.9,33 A
number of patients were initially symptomatically diagnosed and/
or presumptively treated for malaria,36,50,51 however as symptoms
persist there is a need to reassess the diagnosis. Patients with T. b.

gambiense HAT have been reported to have antibodies against T.

gondii, S. stercoralis,17 EBV,18 CMV,19 P. fieldi, P. brasilianum, and B.

burgdorferi,20 further complicating diagnosis. This highlights the



Table 2
Reported non-endemic cases of Trypanosoma brucei rhodesiense human African trypanosomiasis

Age Sex Nationality Country of exposure Year Clinical features/symptoms Diagnosis Stage Treatment Outcome Ref.

ND M Swiss (tourist) Rwanda 1990 ‘‘Clinical signs of sleeping sickness’’ Blood, CSF II Melarsoprol Positive 35, 52

ND M Swiss (tourist) Rwanda 1990 ‘‘Clinical signs of sleeping sickness’’ Blood I Suramin Positive 35, 52

49 M American (tourist) Tanzania,

Kenya, Rwanda

1991 Fever, lesion, lymphadenopathy,

chills, sweat, anorexia, malaise, diarrhea

Blood I Pentamidine,

suramin

Positive 53

ND M French (solider) Rwanda 1994 Meningoencephalitis CSF II Melarsoprol Positive 54

ND M French (solider) Rwanda 1994 Major inflammatory syndrome Blood, medulla II Melarsoprol Positive 54

57 M Mexico (tourist) Kenya 1996 Fever, headache, lesion, hepatic

dysfunction, respiratory distress

Blood, lesion

exudate, CSF

II Pentamidine,

melarsoprol

Positive 55

30 M French (tourist) Rwanda 1997 Headache, weight loss, fever,

hepatosplenomegaly, lymphadenopathy

Blood, marrow, CSF II Melarsoprol Positive 49

41 M American (tourist) Tanzania 1999 Weakness, headache, fever, chills,

sweats, anorexia, lesion, lymphadenopathy

Blood, CSF II Suramin,

melarsoprol

Positive 56

54 F American (tourist) Tanzania 1999 fever, sweats, chills, myalgia, Blood I Suramin Positive 24

49 M American (tourist) Tanzania 1999 Malaise, drowsiness, insomnia, fever,

chills, sweats, headache, myalgia, lesion

Blood I Suramin Positive 24

47 F German (tourist) Zambia, Zimbabwe,

Tanzania

2000 Fever, insomnia, jaundice, lesion,

lymphadenopathy, mucosal hemorrhage,

splenomegaly, ascites

Blood, marrow I Suramin Positive 57

30 F Australian (tourist) East Africa 2000 Fever, rigors, headache, nausea, vomiting,

myalgia, splenomegaly

Blood I Pentamidine,

suramin

Positive 58

51 M British (tourist) Zambia 2000 Lesion, myalgia, diarrhea, fever, vomiting,

headache, rigors, sweats

Blood I Suramin Positive 47, 48

30 M British (tourist) Kenya, Tanzania 2000 Lesion, fever, diarrhea, vomiting Blood I Suramin Positive 43, 44

30 F Australian (tourist) Tanzania 2000 Fever, rigor, headache Blood I Pentamidine,

suramin

Positive 59

32 M ND (treated in Antwerp) Tanzania 2001 Fever, chancre, headache, jaundice,

hepatosplenomegaly

Blood I Suramin Positive 60

33 M Italian (tourist) Tanzania 2002 Fever, headache, nausea, vomiting, skin

lesion, lymphadenopathy

Blood I Pentamidine,

suramin

Positive 42, 43

30 M Italian (tourist) Tanzania 2002 Skin lesion, local edema, fever, mild jaundice,

multi-organ failure, hepatomegaly

Blood I Pentamidine Positive 42, 43

37 M American (tourist) Tanzania (Kenya,

Zimbabwe)

2002 Fever, lesion, headache, fatigue,

myalgia, vomiting, rash

Blood I Suramin Positive 26

7 patients American/ Canadian Tanzania 2002 ND ND ND ND ND 26

44 F British (tourist) Tanzania 2002 Lesion, fever ND II Pentamidine Positive 43

41 M Swedish (tourist) Tanzania 2002 Lesion, fever ND I Suramin Positive 43

68 M South African (tourist) Tanzania 2002 Fever, renal failure,

acidosis, jaundice

ND II Melarsoprol Positive 43

27 F Norwegian (researcher) Tanzania 2002 Lesion, fever ND I Suramin Positive 43

60 M Dutch (tourist) Tanzania 2002 Fever Blood I Suramin Positive 43, 44

55 F Dutch (tourist) Tanzania 2002 Lesion, fever, headache Blood I Suramin Positive 39, 40

53 F Dutch (tourist) Tanzania 2002 Lesion, fever, headache, intracerebral

manifestations, coma

Blood II Suramin,

melarsoprol

Death 35, 43–45

28 M Dutch (tourist) Kenya, Tanzania 2003 Fever, headache, myalgia, vertigo Blood I Suramin Positive 61

9 M British (tourist) Tanzania 2004 Lesion, fever, dry cough, vomiting Lesion aspirate I Suramin Positive 62

14 M British (tourist) Tanzania 2004 Abdominal pain, fever, lesion, dry cough,

vomiting, lymphadenopathy

Blood, lesion

aspirate

I Suramin Positive 62

26 M British (soldier) Malawi 2006 Insomnia, lethargy, vomiting, chancre,

lymphadenopathy, fever, rigors

Blood I Suramin Positive 63

25 F Australian (tourist) Malawi 2006 Fever, rigors, nausea, vomiting, diarrhea Blood I Suramin Positive 64

31 M Australian (tourist) Malawi 2006 Fever, myalgia, rigors, vomiting Blood I Suramin Positive 64

62 F American (tourist) Africa 2006 Fever, lesion, elevated IgM, rash Blood II Pentamidine,

suramin,

melarsoprol

Positive 54, 55

4 patients ND Canadian, British,

Australian

Malawi 2007 Thrombocytopenia, hallucinations Blood I Suramin ND 67
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shortcomings of serological testing and emphasizes the need for
better and more sensitive means of detection in blood and CSF.71 In
this review it was found that diagnoses were based on symptoms
and microscopic detection of parasites in blood, lymph, or CSF.
Only one patient was confirmed using CATT and in only three cases
was PCR used to confirm the diagnosis,17,28,68 showing that
molecular or serological techniques have not replaced classic
parasitological techniques even in countries where equipment is
available3 (Tables 1 and 2).

A further problem complicating the management of patients is
the availability of drugs to treat HAT. Important to note is that,
thanks to the donations of Aventis and Bayer, all drugs for the
treatment of sleeping sickness are now readily available from the
WHO office in Geneva (contact: SimarroP@who.int at WHO HTM/
NTD/IDM, Via Appia, Geneva, Switzerland), directly or via national
pharmacies. The CDC provides all pharmaceuticals to treat HAT in
the USA. As such, it maintains records of all HAT patients treated.
The disease is rare in the USA;72 only 14 cases were diagnosed and
treated between 1968 and 1985,73 and less than 10 were reported
during the two-decade period of this search.24,26,53,56,65,66 With
such a centralized system for the distribution of medication, any
increase in cases would hopefully become immediately apparent.

Many physicians still face difficulties acquiring suramin or
melarsoprol to treat their patients, highlighting the need for easy
access to these drugs.47 Due to the fact that HAT is classified as a
neglected tropical disease (NTD),74 there is little incentive for
pharmaceutical companies to invest in research, development, or
production of new anti-trypanosomal compounds, as those most in
need of the drug are not able to pay for treatment. In 2001 the
WHO, along with several international and non-governmental
organizations75 convinced Aventis, the pharmaceutical company
that manufactures pentamidine, melarsoprol, and eflornithine, to
guarantee a free production of these drugs.76 Storage and transport
of the drugs is to be overseen by Médecins Sans Frontières (MSF).
Bayer has also agreed to provide free production of suramin and
continue production of nifurtimox. Similarly, the pharmaceutical
industry should be encouraged to develop new effective medica-
tions and provide them at an affordable cost. However, long-term
availability of all trypanocides, for both the endemic and non-
endemic countries, is still uncertain.26

Before embarking on travel to endemic areas, travelers should
be warned of the possible risks of HAT. General recommendations
to prevent tsetse fly bites include wearing light-colored clothing
that fully covers the arms and legs,53 as well as the use of personal
insecticides. The most effective means for preventing trypanoso-
miasis, both in travelers and in those living in endemic areas, is the
control and reduction of vectors and reservoirs. Those advising and
treating travelers, whether primary care physicians or specialists
at a tropical center, should be vigilant for this disease. However,
since the vector is only present in sub-Saharan Africa, climate
change should not affect HAT as may be seen in other infectious
diseases such as Chikungunya by virus-carrying Aedes mosquitoes.

In 2001 the cluster of HAT cases in European travelers43 acted as
an alarm system for an increase in cases in Tanzania. By using
ProMED-mail and TropNetEurop as a surveillance tool for tropical
diseases the awareness of clinicians in both non-endemic and
endemic settings was increased. Information from this cluster of
cases was passed on to the Tanzanian Government to increase
vigilance in the affected region, which led to an increase in vector
control and surveillance programs.43 Currently TropNetEurop does
not report HAT cases and was only involved in 2001 due to the
unusually large outbreak. We recommend the expansion of
TropNetEurop to monitor HAT cases in Europe; in this manner,
potential outbreaks can be detected and a warning can be sent to
developing countries that might otherwise be unaware of the
situation.77
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In conclusion, although there are relatively few cases of non-
endemic HAT, it is essential that knowledge and expertise of
diagnostics and treatment are made available in non-endemic
regions so that when cases occur, they can be rapidly and
effectively diagnosed and treated. This should include the use of
diagnostic algorithms since HAT is often not suspected in the first
instance. We recommend the use of reference centers at tropical
departments in hospitals or institutes in non-endemic countries,
where diagnostic expertise, tests, and access to treatments are
available. Such institutions will hopefully be able to ensure
availability of drugs essential in the management of HAT under the
new drug distribution policy of the WHO.

Surveillance networks, such as ProMED-mail and TropNetEurop
should be maintained and expanded to ensure access to
institutional databases. Currently TropNetEurop is limited to
European collaborating centers and only reports on three imported
diseases: malaria, schistosomiasis, and dengue fever. We recom-
mend expanding the list of imported diseases that TropNetEurop
monitors and allowing public access to this database. Due to the
success of surveillance systems in Western countries, the
possibility of introducing similar ‘alarm’ systems for HAT in Africa
should be explored.

7. For further assistance

Assistance in diagnosis can be requested from the WHO
Collaborating Centre for Research and Training on Human African
Trypanosomiasis Diagnostics at the Institute of Tropical Medicine,
Antwerp (contact: Philippe Büscher, pbuscher@itg.be).

All drugs are available from the WHO office in Geneva and via
national pharmacies. Contacting this office (Dr Pere Simarro and Dr
Jose Ramon Franco) enables the WHO to keep records of imported
HAT.

Acknowledgements

We thank Dr Pieter van Thiel of the Academic Medical Center,
University of Amsterdam for clinical information about HAT.

Conflict of interest: No conflict of interest to declare.

References

1. Simarro PP, Cecchi G, Paone M, Franco JR, Diarra A, Ruiz JA, et al. The atlas of
human African trypanosomiasis: a contribution to global mapping of neglected
tropical diseases. Int J Health Geogr 2010;9:57.

2. Barrett MP, Burchmore RJ, Stich A, Lazzari JO, Frasch AC, Cazzulo JJ, et al. The
trypanosomiases. Lancet 2003;362:1469–80.

3. Stich A, Abel PM, Krishna S. Human African trypanosomiasis. BMJ
2002;325:203–6.

4. Kennedy PG. Diagnostic and neuropathogenesis issues in human African try-
panosomiasis. Int J Parasitol 2006;36:505–12.

5. Tatibouet MH, Gentilini M, Brucker G. [Cutaneous lesions in human African
trypanosomiasis]. Sem Hop 1982;58:2318–24.

6. Duggan AJ, Hutchinson MP. Sleeping sickness in Europeans: a review of 109
cases. J Trop Med Hyg 1966;69:124–31.

7. Chappuis F, Loutan L, Simarro P, Lejon V, Buscher P. Options for field diagnosis of
human African trypanosomiasis. Clin Microbiol Rev 2005;18:133–46.

8. Brun R, Blum J, Chappuis F, Burri C. Human African trypanosomiasis. Lancet
2010;375:148–59.

9. Lejon V, Boelaert M, Jannin J, Moore A, Buscher P. The challenge of Trypanosoma
brucei gambiense sleeping sickness diagnosis outside Africa. Lancet Infect Dis
2003;3:804–8.

10. Dumas M Bisser S. Clinical aspects of human African trypanosomiasis. In:
Dumas M, Buguet A, editors. Progress in human African trypanosomiasis,
sleeping sickness. Paris: Springer; 1999, p. 215–33.

11. Louis FJ, Buscher P, Lejon V. [Diagnosis of human African trypanosomiasis in
2001]. Med Trop (Mars) 2001;61:340–6.

12. Woo PT. The haematocrit centrifuge technique for the diagnosis of African
trypanosomiasis. Acta Trop 1970;27:384–6.

13. Truc P, Jamonneau V, N’Guessan P, N’Dri L, Diallo PB, Butigieg X. Simplification
of the miniature anion-exchange centrifugation technique for the parasitologi-
cal diagnosis of human African trypanosomiasis. Trans R Soc Trop Med Hyg
1998;92:512.
14. Lumsden WH, Kimber CD, Evans DA, Doig SJ. Trypanosoma brucei: miniature
anion-exchange centrifugation technique for detection of low parasitaemias:
adaptation for field use. Trans R Soc Trop Med Hyg 1979;73:312–7.

15. Steinert M, Pays E, Laurent M, Van Assel S, Paindavoine P, Magnus E, et al.
Molecular genetics of antigenic variation in trypanosomes. Parassitologia
1985;27:73–85.

16. Manful T, Mulindwa J, Frank FM, Clayton CE, Matovu E. A search for Trypano-
soma brucei rhodesiense diagnostic antigens by proteomic screening and tar-
geted cloning. PLoS One; 2010 5:e9630.

17. Sahlas DJ, MacLean JD, Janevski J, Detsky AS. Clinical problem-solving. Out of
Africa. N Engl J Med 2002;347:749–53.

18. Raffenot D, Rogeaux O, Goer BD, Doche C, Tous J. [Infectious mononucleosis or
sleeping sickness?] Ann Biol Clin (Paris) 2000;58:94–6.

19. Blanchot I, Dabadie A, Tell G, Guiguen C, Faugere B, Plat-Pelle AM, et al.
[Recurrent fever episodes in an African child: diagnostic difficulties of trypano-
somiasis in France]. Pediatrie 1992;47:179–83.

20. Damian MS, Dorndorf W, Burkardt H, Singer I, Leinweber B, Schachenmayr W.
[Polyneuritis and myositis in Trypanosoma gambiense infection]. Dtsch Med
Wochenschr 1994;119:1690–3.

21. Kuboki N, Inoue N, Sakurai T, Di Cello F, Grab DJ, Suzuki H, et al. Loop-mediated
isothermal amplification for detection of African trypanosomes. J Clin Microbiol
2003;41:5517–24.

22. Mugasa CM, Deborggraeve S, Schoone GJ, Laurent T, Leeflang MM, Ekangu RA,
et al. Accordance and concordance of PCR and NASBA followed by oligochro-
matography for the molecular diagnosis of Trypanosoma brucei and Leishman-
ia. Trop Med Int Health 2010;15:800–5.

23. Deborggraeve S, Buscher P. Molecular diagnostics for sleeping sickness: what is
the benefit for the patient? Lancet Infect Dis; 2010 10:433-9.

24. Sinha A, Grace C, Alston WK, Westenfeld F, Maguire JH. African trypanosomiasis
in two travelers from the United States. Clin Infect Dis 1999;29:840–4.

25. Pepin J, Milord F. The treatment of human African trypanosomiasis. Adv
Parasitol 1994;33:1–47.

26. Moore AC, Ryan ET, Waldron MA. Case records of the Massachusetts General
Hospital. Weekly clinicopathological exercises. Case 20-2002. A 37-year-old
man with fever, hepatosplenomegaly, and a cutaneous foot lesion after a trip to
Africa. N Engl J Med 2002;346:2069–76.

27. Priotto G, Kasparian S, Mutombo W, Ngouama D, Ghorashian S, Arnold U, et al.
Nifurtimox–eflornithine combination therapy for second-stage African Trypa-
nosoma brucei gambiense trypanosomiasis: a multicentre, randomised, phase III,
non-inferiority trial. Lancet 2009;374:56–64.

28. Rocha G. Martins A., Gama G, Brandão F, Atouguia J. Possible cases of sexual and
congenital transmission of sleeping sickness. Lancet 2004;363:247.

29. Otte JA, Nouwen JL, Wismans PJ, Beukers R, Vroon HJ, Stuiver PC. [African
sleeping sickness in the Netherlands]. Ned Tijdschr Geneeskd 1995;139:2100–4.

30. Kager PA, Schipper HG, Stam J, Majoie CB. Magnetic resonance imaging findings
in human African trypanosomiasis: a four-year follow-up study in a patient and
review of the literature. Am J Trop Med Hyg 2009;80:947–52.

31. Scott JA, Davidson RN, Moody AH, Bryceson AD. Diagnosing multiple parasitic
infections: trypanosomiasis, loiasis and schistosomiasis in a single case. Scand J
Infect Dis 1991;23:777–80.

32. Iborra C, Danis M, Bricaire F, Caumes E. A traveler returning from Central Africa
with fever and a skin lesion. Clin Infect Dis 1999;28:679–80.

33. Malvy D, Djossou F, Weill FX, Chapuis P, Longy-Boursier M, Le Bras M. [Human
African trypanosomiasis from Trypanosoma brucei gambiense with inoculation
chancre in a French expatriate]. Med Trop (Mars) 2001;61:323–7.

34. Ezzedine K, Darie H, Le Bras M, Malvy D. Skin features accompanying imported
human African trypanosomiasis: hemolymphatic Trypanosoma gambiense in-
fection among two French expatriates with dermatologic manifestations. J
Travel Med 2007;14:192–6.

35. Gautret P, Clerinx J, Caumes E, Simon F, Jensenius M, Loutan L, et al. Imported
human African trypanosomiasis in Europe, 2005-2009. Euro Surveill 2009; 14:
19327

36. Bisoffi Z, Beltrame A, Monteiro G, Arzese A, Marocco S, Rorato G, et al. African
trypanosomiasis gambiense, Italy. Emerg Infect Dis 2005;11:1745–7.

37. Cherian P, Junckerstorff RK, Rosen D, Kumarasinghe P, Morling A, Tuch P, et al.
Late-stage human African trypanosomiasis in a Sudanese refugee. Med J Aust
2010;192:417–9.

38. Hope-Rapp E, Moussa Coulibaly O, Klement E, Danis M, Bricaire F, Caumes E.
[Double trypanosomal chancre revealing West African trypanosomiasis in a
Frenchman living in Gabon]. Ann Dermatol Venereol 2009;136:341–5.

39. Hart W, Slee PH, Schipper HG, Koopmans RP, Kager PA. [Clinical reasoning and
decision making in practice. A depressive foreign woman with symptoms of
malaise]. Ned Tijdschr Geneeskd 2004;148:771–6.

40. Liu AP, Chou S, Gomes L, Ng T, Salisbury EL, Walker GL, et al. Progressive
meningoencephalitis in a Sudanese immigrant. Med J Aust 2010;192:413–6.

41. Klaassen B, Smit YG. Een fataal geval van Oost-Afrikaanse slaapziekte in
Tanzania. Tijdschrift voor Infectieziekten 2009;4:61–5.

42. Ripamonti D, Massari M, Arici C, Gabbi E, Farina C, Brini M, et al. African sleeping
sickness in tourists returning from Tanzania: the first 2 Italian cases from a
small outbreak among European travelers. Clin Infect Dis 2002;34:E18–22.

43. Jelinek T, Bisoffi Z, Bonazzi L, van Thiel P, Bronner U, de Frey A, et al. Cluster of
African trypanosomiasis in travelers to Tanzanian national parks. Emerg Infect
Dis 2002;8:634–5.

44. Mendonca Melo M, Rasica M, van Thiel PP, Richter C, Kager PA, Wismans PJ.
[Three patients with African sleeping sickness following a visit to Tanzania].
Ned Tijdschr Geneeskd 2002;146:2552–6.



S.J. Migchelsen et al. / International Journal of Infectious Diseases 15 (2011) e517–e524e524
45. Braakman HM, van de Molengraft FJ, Hubert WW, Boerman DH. Lethal African
trypanosomiasis in a traveler: MRI and neuropathology. Neurology
2006;66:1094–6.

46. Claessen FA, Blaauw GJ, van der Vorst MJ, Ang CW, van Agtmael MA. Tryps after
adventurous trips. Neth J Med 2010;68:144–5.

47. Moore DA, Edwards M, Escombe R, Agranoff D, Bailey JW, Squire SB, et al.
African trypanosomiasis in travelers returning to the United Kingdom. Emerg
Infect Dis 2002;8:74–6.

48. Jones J. African sleeping sickness returns to UK after four years. BMJ
2000;321:1177.

49. Sabbah P, Brosset C, Imbert P, Bonardel G, Jeandel P, Briant JF. Human African
trypanosomiasis: MRI. Neuroradiology 1997;39:708–10.

50. Buyse D, Van den Ende J, Vervoort T, Van den Enden E. [Sleeping sickness as an
import pathology following a stay in Zaire]. Acta Clin Belg 1996;51:409–11.

51. Taelman H, Schechter PJ, Marcelis L, Sonnet J, Kazyumba G, Dasnoy J, et al.
Difluoromethylornithine, an effective new treatment of Gambian trypanoso-
miasis. Results in five patients. Am J Med 1987;82:607–14.

52. Braendli B, Dankwa E, Junghanss T. [East African sleeping sickness (Trypano-
soma rhodesiense infection) in 2 Swiss travelers to the tropics]. Schweiz Med
Wochenschr 1990;120:1348–52.

53. Panosian CB, Cohen L, Bruckner D, Berlin G, Hardy WD. Fever leukopenia, and a
cutaneous lesion in a man who had recently traveled in Africa. Rev Infect Dis
1991;13:1131–8.

54. Montmayeur A, Brosset C, Imbert P, Buguet A. [The sleep–wake cycle during
Trypanosoma brucei rhodesiense human African trypanosomiasis in 2 French
parachutists]. Bull Soc Pathol Exot 1994;87:368–71.

55. Ponce-de-Leon S, Lisker-Melman M, Kato-Maeda M, Gamboa-Dominguez A,
Ontiveros C, Behrens RH, et al. Trypanosoma brucei rhodesiense infection
imported to Mexico from a tourist resort in Kenya. Clin Infect Dis 1996;23:847–8.

56. Malesker MA, Boken D, Ruma TA, Vuchetich PJ, Murphy PJ, Smith PW. Rhode-
sian trypanosomiasis in a splenectomized patient. Am J Trop Med Hyg
1999;61:428–30.

57. Sanner BM, Doberauer C, Tepel M, Zidek W. Fulminant disease simulating
bacterial sepsis with disseminated intravascular coagulation after a trip to
East Africa. Intensive Care Med 2000;26:646–7.

58. Maddocks S, O’Brien R. Images in clinical medicine. African trypanosomiasis in
Australia. N Engl J Med 2000;342:1254.

59. ProMED-mail. Trypanosomiasis, African – Australia ex Tanzania. ProMED-mail
2000; 7 Nov: 20001107.1943. Available at: http://promedmail.org.(accessed 2
March 2010).

60. ProMED-mail. Trypanosomiasis, African – Europe ex Tanzania. ProMED-mail
2001; 16 Oct: 20011016.2542. Available at: http://promedmail.org.(accessed 2
March 2010).

61. Callens S, van Wijngaerden E, Clerinx J, Colebunders R. [Three patients with
African sleeping sickness following a visit to Tanzania]. Ned Tijdschr Geneeskd
2003;147:581.
62. Faust SN, Woodrow CJ, Patel S, Snape M, Chiodini PL, Tudor-Williams G,
et al. Sleeping sickness in brothers in London. Pediatr Infect Dis J 2004;23:
879–81.

63. Croft AM, Jackson CJ, Friend HM, Minton EJ. African trypanosomiasis in a British
soldier. J R Army Med Corps 2006;152:156–60.

64. Darby JD, Huber MG, Sieling WL, Spelman DW. African trypanosomiasis in
two short-term Australian travelers to Malawi. J Travel Med 2008;15:
375–7.

65. Uslan DZ, Jacobson KM, Kumar N, Berbari EF, Orenstein R. A woman with fever
and rash after African safari. Clin Infect Dis 2006;43(609):661–2.

66. Kumar N, Orenstein R, Uslan DZ, Berbari EF, Klein CJ, Windebank AJ. Melarso-
prol-associated multifocal inflammatory CNS illness in African trypanosomia-
sis. Neurology 2006;66:1120–1.

67. ProMED-mail. Trypanosomiasis, African – South Africa ex Malawi. ProMEDmail
2007; 12 Feb: 20070212.0532. Available at: http://promedmail.org.(accessed 2
March 2010).

68. Checkley AM, Pepin J, Gibson WC, Taylor MN, Jager HR, Mabey DC. Human
African trypanosomiasis: diagnosis, relapse and survival after severe mel-
arsoprol-induced encephalopathy. Trans R Soc Trop Med Hyg 2007;101:
523–6.

69. ProMED-mail. Trypanosomiasis, African – Netherlands ex Tanzania (SE).
ProMED-mail 2009; 24 Jul: 20090724.2613. Available at: http://promedmai-
l.org.(accessed 2 March 2010).

70. ProMED-mail.Trypanosomiasis,African–PolandexUganda (QueenElizabethNP).
ProMED-mail 2009; 10 Aug: 20090810.2844. Available at: http://promedmai-
l.org.(accessed 2 March 2010).

71. Lejon V, Legros D, Richer M, Ruiz JA, Jamonneau V, Truc P, et al. IgM quantifica-
tion in the cerebrospinal fluid of sleeping sickness patients by a latex card
agglutination test. Trop Med Int Health 2002;7:685–92.

72. Committee on the U.S. Commitment to Global Health; Institute of Medicine.
The U.S. commitment to global health: recommendations for the public and
private sectors. Washington DC: The National Academies Press; 2009.

73. Nieman RE, Kelly JJ, Waskin HA. Severe African trypanosomiasis with spurious
hypoglycemia. J Infect Dis 1989;159:360–2.

74. Human African trypanosomiasis. Geneva: World Health Organization; 2009
http://www.afro.who.int/en/clusters-a-programmes/dpc/neglected-tropical-
diseases/programme-components/human-african-trypanosomiasis-control.
html

75. Trouiller P, Battistella C, Pinel J, Pecoul B. Is orphan drug status beneficial to
tropical disease control? Comparison of the American and future European
orphan drug acts. Trop Med Int Health 1999;4:412–20.

76. Etchegorry MG, Helenport JP, Pecoul B, Jannin J, Legros D. Availability and
affordability of treatment for Human African trypanosomiasis. Trop Med Int
Health 2001;6:957–9.

77. Jelinek T, Muhlberger N. Surveillance of imported diseases as a window to
travel health risks. Infect Dis Clin North Am 2005;19:1–13.

http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://promedmail.org/
http://www.afro.who.int/en/clusters-a-programmes/dpc/neglected-tropical-diseases/programme-components/human-african-trypanosomiasis-control.html
http://www.afro.who.int/en/clusters-a-programmes/dpc/neglected-tropical-diseases/programme-components/human-african-trypanosomiasis-control.html
http://www.afro.who.int/en/clusters-a-programmes/dpc/neglected-tropical-diseases/programme-components/human-african-trypanosomiasis-control.html

	Human African trypanosomiasis: a review of non-endemic cases in the past 20 years
	Introduction
	Diagnosis and treatment
	Non-endemic clinical cases from the literature
	Non-endemic West African trypanosomiasis
	Non-endemic East African trypanosomiasis
	Discussion
	For further assistance
	Acknowledgements
	References


