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Outline human African trypanosomiasis (HAT)

Parasite and vector

Current epidemiology

Clinical presentations

Diagnosis of HAT

Treatment of HAT

Control activities (West African HAT)
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Parasite: Trypanosoma brucei

Eukaryote
Nucleus
Kinetoplast (big 
mitochondrium)
Flagellum
Wavy membrane



Parasite: T. brucei gambiense & T. brucei rhodesiense

Morphologically indistinguishable



Vector: Glossina, life cycle

Tsetse flies suck (infected) blood  every 3-4 days

99% of parasites dies in insect stomach

Some transform in procyclic (midgut) and then 

metacyclic trypomastigotes (salivary gland)

Tsetse become infectious 2-3 weeks after bloodmeal

Tsetse flies live a few months
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T. b. gambiense is an (epidemic) anthroponosis in 
Central and West Africa

Sleeping sickness



T. b. rhodesiense is a sporadic zoonosis in East Africa

Nagana in cattle



Historical trend of gambiense HAT and screening

Hasker E et al. Curr Op Infect Dis 2022



Epidemiology of HAT and WHO target

Franco JR et al. PLoS NTD 2020

Global:
2018: 953
2019: 876
2020: 565

DRC:
2018: 660
2019: 613
2020: 395

WHO roadmap: g-HAT targeted for elimination
(interruption of transmission)

2020 <2000 cases 

2030 Zero cases



Shrinking of risk areas for HAT (update 2018)

Franco JR et al. PLoS NTD 2020



Clinical features HAT

(trypanosomal chancre)
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T. b. gambiense T. b. rhodesiense

trypanosomal chancre ++

Malvy D Clin Microbiol Infect 2011

Wijsman CA J Travel Med 2018

Huits R J Travel Med 2018



Clinical features HAT

(trypanosomal chancre)
hemo-lymphatic stage (first, 
early)
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T. b. gambiense T. b. rhodesiense

trypanosomal chancre ++
hemo-lymphatic stage (first, 
early)



Clinical features HAT

(trypanosomal chancre)
hemo-lymphatic stage (first, 
early)
meningo-encephalitic stage 
(second, late)
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T. b. gambiense T. b. rhodesiense

trypanosomal chancre ++
hemo-lymphatic stage (first, 
early)
meningo-encephalitic stage 
(second, late)



Clinical features HAT, summary

Bottieau E. Infect Dis Clin N Am 2019



T. b. gambiense & T. b. rhodesiense, staging

Need of cerebrospinal fluid (CSF) examination 

Criteria for diagnosis of meningo-encephalitic
stage: 

Presence of tryps in CSF
Presence of > 5 leukocytes/μL

(Proteinorachy > 370 mg/L)
(Presence of Mott cells)

Not systematically recommended
any more ? 



Diagnosis of HAT

T. b. gambiense T. b. rhodesiense

Serological
field assays
(reference assays)

Parasitological
Blood smear (thick/thin drop)
Lymph node aspiration
Blood concentration methods
(Cerebrospinal fluid; CSF)

Parasitological

High sensitivity of blood smear 
examination (sufficient)

Screening

Confirmation



Diagnosis of gambiense-HAT: serology

Screening (field)
Card Agglutination Trypanosoma Test (CATT)

Lateral-flow immunochromatographic assays

Reference (central laboratory)
Trypanolysis; ELISA;...

Chappuis et al. Clin Microbiol Rev 2005; Mitashi et al. PLoS NTD 2012

Sens Spec

95%

95%

95%

95%



Diagnosis of gambiense-HAT: parasitology
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Blood (thick/thin drop)

Lymph node aspiration

Concentration methods
Microhematocrit centrifugation technique 
(mHCT or Woo)

Mini-Anion Exchange Centrifugation 
Technique (mAECT)

Sensitivity

25-30%

40%

Chappuis et al. Clin Microbiol Rev 2005; Mitashi et al. PLoS NTD 2012

60%

85%



HAT in the non-endemic setting 2000-2010 (n=94)

Simarro et al. J Travel Med 2012

Almost exclusively tourists
From Tanzania (59%), Malawi 
(19%), Zambia (12%),
97% diagnosed by blood smear
88% diagnosed in stage 1
Within 1-3 weeks after exposure
Diagnostic delay 1-7 days

Mostly migrants
From DRC (23%), Gabon 
(23%), Angola (15%)
39% diagnosed by blood
smear
77% diagnosed in stage 2
Diagnostic delay 3-12 months

T.b. rhodesiense HAT (72%) T.b. gambiense HAT (28%)



Treatment of HAT: 
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Older drugs •Pentamidine IV
•Suramin IV
•Melarsoprol IV
•Eflornithine IV
•(Nifurtimox PO)

Depends on:

-trypanosoma species
-disease stage 

Novel drugs •Fexinidazole
•10-day, PO

•Acoziborole
•Single-dose, PO

Pan-species?

Pan-stage? 
-



T. b. gambiense HAT second stage: NECT

Priotto G et al. Lancet 2009; Alirol et al. Clin Infect Dis 2012

NECT is 
– non-inferior than eflornithine monotherapy
– easier to administer
– less expensive
– as safe as eflornithine and less toxic than melarsoprol
– has been proven safe also in phase 4 studies 



New therapeutic developments

Fexinidazole (n=264) vs NECT (n=130)
Ø Similar efficacy: 91% vs 98%
Ø Similar mortality: 3% vs 2%

Non-inferior treatment for T.b. gambiense HAT stage 1 and 2



However...

Fexinidazole efficacy in patients with > 
100 WBC vs < 100 WBC/µL in CSF:

87% vs 99%

Inferior to NECT for “advanced” gambiense-HAT second-stage



Treatment of gambiense-HAT, recent development

10-day fexinidazole is safe and effective (>95%)  for first- and early
and late second-stage gHAT in children < 6 years

(Betu Kumesu VK Lancet Glob Health 2022)



Pentamidine IM or IV 4mg/kg OD for 7 daysUp to now

Treatment of gambiense-HAT, first-stage

Now Fexinidazole PO OD for 10 days

WHO 2019



Treatment of gambiense-HAT, second-stage 

Up to now NECT (since 2015)
Eflornithine IV 2 x 200 mg/kg for 7 days

+ Nifurtimox PO 15 mg/kg tid for 10 days

Third choice Eflornithine slow IV 4 x 100 mg/kg 14 days

Now Fexinidazole PO OD for 10 days

Except if advanced disease/presence of > 100 WBC/µL in CSF, 
where NECT is still preferred

WHO 2019



Treatment of gambiense-HAT, recent development

Single-dose acoziborole is safe and effective in early and late 
second-stage gHAT in patients > 15 years
(Betu Kumesu VK Lancet Infect Dis 2022)



Suramin (1 gr/week for 5 weeks)First-stage

T.b. rhodesiense HAT: treatment

Second-stage (Suramin) 
+ Melarsoprol (2.2 mg/kg/d 10 days)

+ Prednisolone

Fexinidazole PO OD for 10 days ? 

Trial completed; publication pending



Control of HAT  - Past strategy

Active 
screening

Passive 
screening

Vector 
control

Treatment

CATT



Control of HAT - New strategy
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Active
surveillance 
(historic foci)

Passive
screeningActive screening

Passive 
screening

Vector 
control

Treatment

Active 
screening

Vector 
control (over)-

Treatment

Exploratory
screening Reactive 

screening

New approaches
Reduced active rounds (up to 3 years after last case)
Screen/confirm/(stage)/treat
Smaller flexible mobile teams (mapping)



HAT 2023: conclusions

Historic low numbers of g-HAT cases / sporadic r-HAT cases

Chronic neurological disease (g-HAT) vs acute systemic illness (r-HAT)

Improvement of field diagnostics for g-HAT

Major progress for g-HAT, with oral 10-day fexinidazole (down to oral
single-dose acoziborole?); stagnation for r-HAT treatment

Innovative control approaches for g-HAT

HAT elimination in 2030 ? 
Challenges ahead: historic foci; asymptomatic carrier; animal reservoir? 
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