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1. Background
Human African trypanosomiasis (HAT) is a life-threatening parasitic infection transmitted by the tsetse 
fly, that is endemic in Sub-Saharan Africa. Having caused devastating epidemics during the 20th century, 
its incidence has now fallen to historically low levels thanks to sustained and coordinated efforts over the 
past 20 years. Two trypanosome subspecies cause the disease, with distinct epidemiology: Trypanosoma 
brucei rhodesiense (Tbr), found in eastern and southern Africa, is harboured by wild and domestic 
animals which constitute its reservoir, being transmitted occasionally to humans; and Trypanosoma 
brucei gambiense (Tbg), in western and central Africa, with humans as the main reservoir, accounting for 
about 95% of the total caseload. 
HAT diagnosis relies on laboratory techniques because clinical signs and symptoms are unspecific. 
Serodiagnostic tests exist only for Tbg and are based on the detection of specific antibodies, thus they 
are not confirmatory of infection. With the current low disease prevalence, the positive predictive 
value of serological tests is particularly low. Field-applicable tools include the card agglutination test 
for trypanosomiasis (CATT) used mainly in active screening by specialized mobile teams, and the 
rapid diagnostic tests that are more suitable for individual testing at point-of-care. Confirmation of 
Tbg infection requires microscopic examination of body fluids, necessitating specific training. The best 
performing methods are laborious and reach 85–95% diagnostic sensitivity when performed by skilled 
personnel. Because trypanosomes are identified visually by their characteristic movement, microscopic 
examination must be done a short time after sampling (< 1 hour).
HAT has been targeted for elimination as a public health problem, defined as a five years’ mean of < 
1 case/10 000 inhabitants in all endemic districts in a given country. This status has been reached in 
several countries which have been or will soon be validated by WHO. The next target is the elimination 
of transmission of gambiense HAT, defined as zero autochthonous case for at least five consecutive years. 
Endemic countries reaching either of these goals need to maintain dedicated surveillance because of the 
persisting risk of re-emergence or re-introduction of HAT.
The progress in HAT elimination is leading to an unintended gradual loss of specialized personnel, while 
there is clearly need for large-scale testing of populations considered at risk in order to verify the absence 
of Tbg transmission. This calls for feasible methods using non-specialized personnel, because currently 
available diagnostic tools are too complex and resource-intensive. 

2. Use case
A high throughput test for verification of elimination of Tbg. 

3. Technical scope

A method for testing in parallel numerous samples collected in remote rural areas. Ideally, possible to 
be performed in-country, in national or sub-national reference laboratories. Acceptable at regional ref-
erence laboratories, knowing that shipping samples to other countries is often complex and subject to 
strict regulations.

It requires high sensitivity and specificity. Positives may need to be characterized further with additional 
testing, to discard false positives. 
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Ideally, the test should be also applicable in animals1 which could help with assessing the parasite circu-
lation in a region. The use in vectors2 is less important as infection rates in the vector are very low. 

Sampling: Ideally non-invasive. Acceptably, finger-prick or venous blood, serum or plasma (stabilized in 
whatever carrier) with a stability of 4 weeks at 40 °C, 12 months at 4 °C. It should require a simple spec-
imen collection procedure with no cold chain requirement to transfer samples to reference laboratories.

After arrival of the specimens in the laboratory, results – if thousands of specimens are to be analysed – 
should be available in a relatively short time (high throughput format). Total cost per specimen, when 
analysed in batches of hundreds or thousands, should remain low.

To aid interpretation, it should be established for how long the test may remain positive in an individual 
after a Tbg infection has cleared: for example, antibody tests may remain positive for years. For molecular 
tests, the clearance of DNA and in particular RNA from blood is within days. However, persistence of 
DNA in blood and cerebrospinal fluid (CSF) was observed in around 20% of patients long after treatment 
was considered successful, which remains to be explained. As a consequence, specimens from former 
HAT patients can be collected and, where applicable, their data should be documented and interpreted 
in consideration of their HAT history, or, alternatively, former HAT patients can be excluded from sam-
pling.

4. Medical need

The incidence of gambiense HAT has been strongly declining globally, and some historically endemic 
countries have not reported new cases for a number of years, either country-wide or in some historical 
foci. Unfortunately, this is often accompanied by a loss of case detection capacities, which are becoming 
increasingly difficult to maintain. 

Therefore the need is increasing for high-throughput methods that can complement the classic strategies 
of passive and active screening, each with its own limitations, with appropriate tools for population-level 
cross-cutting surveillance of Tbg transmission.

These tools and methods would allow for testing with more comprehensive coverage of populations 
considered at risk, and particularly of populations thought to have become risk-free where absence of 
transmission needs verification. 

1 In this document, “animals” refers to non-human vertebrates.
2 In this document, “vectors” refers to tsetse flies.
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