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Executive summary 
Background 

Human African trypanosomiasis (HAT), or sleeping sickness, is a neglected tropical disease 
that occurs in sub-Saharan Africa, within the distributional limits of its vector, the tsetse fly. Two 
forms of the disease exist: the slow-progressing form, caused by Trypanosoma brucei 
gambiense, which is endemic in western and central Africa; and, the faster progressing form, 
caused by Trypanosoma brucei rhodesiense, found in eastern and southern Africa. This 
systematic review concerns only gambiense HAT. 

Currently, the first-line treatment for first-stage gambiense HAT is pentamidine given 
intramuscularly. For second-stage gambiense HAT, the first-line treatment is nifurtimox–
eflornithine combination therapy (NECT) delivered orally (nifurtimox) and intravenously 
(eflornithine). However, these guidelines are in need of revision because a new therapeutic 
drug, fexinidazole (delivered orally), has emerged from clinical research and is expected to 
receive regulatory approval in the coming months.  

Objectives 

The aim of this systematic review is to provide evidence for the WHO guideline development 
group to formulate recommendations on the use of oral fexinidazole as first line treatment for 
gambiense HAT.  

Methods 

PICOs 

To inform the question ‘Should fexinidazole be recommended as first line treatment for HAT? 
only for first-stage HAT? only for second stage? for both?,’ we carried out a systematic review 
using Cochrane Collaboration methods with the following study inclusion criteria: 

For first stage HAT the following inclusion criteria applied:  

• studies with at least 30 participants;  

• people with first stage HAT defined as evidence of gambiense trypanosomal infection 
but no cerebrospinal fluid trypanosome, showing a white blood cell (WBC) count of 5 or 
fewer cells/μL;  

• Fexinidazole compared to Pentamidine 

For second stage HAT the following inclusion criteria applied:  

• studies with at least 30 participants;  

• people with second stage HAT defined as evidence of gambiense trypanosomal 
infection and a cerebrospinal fluid (CSF) analysis showing a white blood cell (WBC) 
count of more than 5 cells/μL, with no upper limit, and/or the presence of trypanosomes;  

• Fexinidazole compared to Nifurtimox–eflornithine combination therapy (NECT) 

Due to there being so few comparative studies, we also included studies on fexinidazole in 
healthy volunteers, single arm studies evaluating fexinidazole, and, for first stage HAT, studies 
evaluating pentamidine. We evaluated mortality, efficacy and safety outcomes. No studies 
reported on adherence to treatment. 

Search 

We searched electronic databases (Medline OVID, Embase OVID, the Cochrane Library and 
Web of Science) on 14 May 2018, www.Clinicaltrials.gov and the WHO Trials Registry on 1 
June 2018, and retrieved unpublished data from the originator company (Sanofi) via the WHO.  

http://www.clinicaltrials.gov/
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Study selection, data extraction, analysis, and interpretation 

Two reviewers independently assessed trial eligibility, risk of bias and extracted data. In case 
of disagreement a third reviewer was consulted. Results were summarised in GRADE summary 
of findings tables where evidence was graded according to established methodology. Data from 
RCTs start at high quality, but we downgraded this to moderate, low or very low if there were 
serious or very serious limitations in the following domains: limitations in study design or 
execution (risk of bias), inconsistency of results, indirectness of evidence, imprecision, or 
publication bias. Data from observational studies start at low quality but may be upgraded to 
moderate or high quality if the pooled estimates reveal a large magnitude of effect, negligible 
concerns about confounders or a strong dose-response gradient. 

Results 

The search retrieved 467 records and after removal of duplicates 460 references were 
screened. Title and abstract screening eliminated 367 references and full-text screening 
eliminated another 68 references. 19 studies (from 25 references) with 7624 participants were 
included.  

Summary of findings 

Fexinidazole as first line treatment for first stage HAT generated four comparisons. No studies 
were identified that reported on fexinidazole compared to pentamidine. 

1. There was very low certainty evidence from two single arm extension trials of 258 child 
and adult inpatients (Mesu 2018b; Mesu 2018c) on rates of mortality (14-16 per 1000), 
treatment failure (14-21 per 1000), treatment success (979-986 per 1000), serious 
adverse events (72-90 per 1000), and adverse events (884-931 per 1000) with oral 
fexinidazole. No participants withdrew from the treatment phase of the studies. Studies 
were carried out in the Democratic Republic of the Congo and the Central African 
Republic. 

2. There was very low certainty evidence from two early phase RCTs of 98 healthy adult 
volunteer inpatients (Tarrall 2014a; Tarrall 2014c) that there is little to no difference 
between oral fexinidazole compared to placebo on serious adverse events (RR 2.78, 
95% CI 0.15 to 52.35, 98 participants, 2 RCTs) and adverse events (RR 5.87, 95% CI 
0.36 to 96.97, 72 participants, 1 RCT). No participants withdrew from the treatment 
phase of the study (reported by one of the two RCTs). The studies did not report on 
mortality or efficacy outcomes. Studies were carried out in France from 2009 to 2010. 

3. There was very low certainty evidence from three early phase single arm trials of 55 
healthy adult volunteer inpatients (Tarrall 2014b; Tarrall 2014d; Tarrall 2014e) on rates 
of serious adverse events (0 of 1000) and adverse events (750-846 per 1000) with oral 
fexinidazole. Between 77-233 per 1000 participants withdrew from the treatment phase 
of the studies. The studies did not report on mortality or efficacy outcomes. Studies were 
carried out in France from 2009 to 2011. 

4. There was very low certainty evidence from two RCTs (Burri 2016; Pohlig 2016) and 
nine observational studies (Balasegaram 2006; Bastide 2011; Doua 1993; Eperon 2006; 
Jammoneau 2003; Ngoyi 2010; Pohlig 2016; Ruiz 2002; Tongue 2008) of 6722 child 
and adult patients in ambulatory or hospital care on rates of mortality (0-54 per 1000), 
death likely due to HAT (0-37 per 1000), relapse (19-241 per 1000), treatment failure 
(39-46 per 1000), treatment success (593-969 per 1000), serious adverse events (24-
175 per 1000), and adverse events (176-985 per 1000) with intramuscular or intravenous 
pentamidine. Comparison groups of the two RCTs were not included because they 
evaluated an unlicensed experimental drug. Only two studies measured withdrawals 
from treatment and found that no participants withdrew (of 178 participants). Studies 
were carried out in the Democratic Republic of the Congo, Sudan, Angola, Ivory Coast, 
and Chad from 1981 to 2009. 
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Fexinidazole as first line treatment for second stage HAT generated two comparisons. Only one 
study reported on fexinidazole compared to NECT. 

1. There was moderate to very low certainty evidence from one RCT (Mesu 2018a) of adult 
and adolescent inpatients on mortality (low-certainty evidence of little to no difference, 
RR 2.22, 95% CI 0.49 to 10.11), death likely due to HAT (low-certainty evidence, RR not 
estimable, no events were reported), relapse (very low-certainty evidence of an increase 
in relapse with fexinidazole, RR 15.32, 95% CI 0.92 to 254.12), treatment failure (low-
certainty evidence of an increase in treatment failure with fexinidazole, RR 4.36, 95% CI 
1.35 to 14.11), treatment success (moderate-certainty evidence of a slight decrease in 
successful treatment with fexinidazole, RR 0.92, 95% CI 0.87 to 0.96), serious adverse 
events (very low-certainty evidence of little to no difference, RR 1.17, 95% CI 0.64 to 
2.17), adverse events (moderate-certainty evidence of little to no difference, RR 1.01, 
95% CI 0.95 to 1.06), and withdrawals from treatment (very low-certainty evidence of 
little to no difference, RR 2.47, 95% CI 0.12 to 51.11) with oral fexinidazole compared to 
oral Nifurtimox + intravenous eflornithine combination therapy. The study was carried 
out in the Democratic Republic of the Congo and the Central African Republic from 2012 
to 2016. 

2. There was very low certainty evidence from two single arm extension trials of 97 child 
and adult inpatients (Mesu 2018b; Mesu 2018c) on rates of mortality (0 per 1000), 
treatment failure (0-27 per 1000), treatment success (973-1000 per 1000), serious 
adverse events (105-146 per 1000), and adverse events (927-1000 per 1000) with oral 
fexinidazole. No participants withdrew from the treatment phase of the studies. Studies 
were carried out in the Democratic Republic of the Congo and the Central African 
Republic. 

Conclusions 

There is no direct evidence on fexinidazole compared to pentamidine for first stage HAT. Indirect 
evidence on fexinidazole in healthy volunteers and on pentamidine in people with first stage 
HAT is of limited use due to very low certainty. 

There is moderate-certainty evidence from one RCT comparing fexinidazole with NECT for 
second stage HAT showing a higher success rate in people receiving NECT. Moderate to very 
low certainty evidence from the same trial showed little or no difference in adverse events 
between both treatments.   
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1 Background 
Human African trypanosomiasis (HAT), or sleeping sickness, is a neglected tropical disease 
that occurs in sub-Saharan Africa, within the distributional limits of its vector, the tsetse fly. Two 
forms of the disease exist: the slow-progressing form, caused by Trypanosoma brucei 
gambiense, which is endemic in western and central Africa; and, the faster progressing form, 
caused by Trypanosoma brucei rhodesiense, found in eastern and southern Africa.  

This systematic review concerns only gambiense HAT.  

Currently, as stated in the World Health Organization (WHO) guidelines (Tech Rep Ser 984, 
2013), the first-line treatment for first-stage gambiense HAT is pentamidine given 
intramuscularly once daily for s days. For second-stage gambiense HAT, the first-line treatment 
is nifurtimox–eflornithine combination therapy (NECT). Nifurtimox is delivered orally in 3 daily 
doses for 10 days, and eflornithine is delivered intravenously in 2 daily infusions for 7 days. 
Eflornithine (in four intravenous infusions per day × 14 days); and melarsoprol (one intravenous 
injection per day × 10 days) monotherapies are second or third line alternatives that are rarely 
used. However, these guidelines are in need of revision because a new therapeutic drug, 
fexinidazole, has emerged from clinical research and is expected to receive regulatory approval 
in the coming months1. Fexinidazole is administered orally once daily for 10 days and must be 
accompanied with a meal to achieve sufficient drug absorption. The characteristics of this new 
therapeutic alternative opens the way for significant modifications in the management of HAT 
cases. Although the initial clinical trial included only second-stage patients, given the 
characteristics of the disease it is generally assumed that the efficacy in first-stage patients is 
equivalent or higher to the efficacy in second-stage patients. To generate direct evidence on 
this point, the group carrying out the clinical development has also launched two clinical trials 
to study the same fexinidazole regimen in first-stage disease and in children above 6 years of 
age.  

2 Objectives 
• To evaluate the effectiveness and safety of fexinidazole as first-line treatment for treating 

people with first-stage gambiense HAT. 

• To evaluate the effectiveness and safety of fexinidazole as first-line treatment for treating 
people with second-stage gambiense HAT. 

3 Methods 

3.1. Review question 

This systematic review was carried out to inform the question: Should fexinidazole be 
recommended as first line treatment for HAT? only for first-stage HAT? only for second stage? 
for both?  

3.2. Inclusion criteria 

3.2.1. Types of studies 

RCTs, quasi RCTs and cohort studies with at least 30 patients were considered for inclusion. 
We included full-text studies, conference abstracts, and unpublished data. We included studies 

                                                
1 A dossier for the evaluation of fexinidazole was submitted to the European Medicines Agency (EMA) in 
December 2017, under the art.58 procedure which issues a scientific opinion (not equivalent to a 
marketing authorization) intended exclusively for countries outside the European Union (EU). This first 
step of the regulatory pathway must be followed by the registration of the product in at least one endemic 
country. The regulatory process may be completed in Q1 of 2019 (the earliest), by which time it would be 
possible for HAT-endemic countries to introduce fexinidazole in the national protocols and start its 
implementation. 
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irrespective of their publication status and language of publication. We screened the reference 
lists of included studies and relevant systematic reviews identified in the search to identify 
additional studies for inclusion in this review. 

3.2.2. Population  

People of all ages with a diagnosis of first- or second-stage gambiense HAT were included. The 
results for people with stage 1 and stage 2 disease were presented and analysed separately. 
The following diagnostic criteria were used: 

• First-stage HAT: evidence of trypanosomal infection but no cerebrospinal fluid 
trypanosome, showing a white blood cell (WBC) count of 5 or fewer cells/μL.  

• Second-stage HAT: having evidence of trypanosomal infection and a cerebrospinal fluid 
(CSF) analysis showing a white blood cell (WBC) count of more than 5 cells/μL, with no 

upper limit, and/or the presence of trypanosomes (as defined in Lutje 2013). 

In addition, early phase clinical trials evaluating fexinidazole in healthy people were included. 

3.2.3. Intervention 

Fexinidazole, administered orally once daily for 10 days and accompanied with a meal to 
achieve sufficient absorption. 

3.2.4. Comparison 

For first-stage disease 

• Pentamidine (given intramuscularly once daily for 7-10 days) 

• However, as no studies were identified comparing fexinidazole versus pentamidine in 
people with first-stage HAT, we included all studies evaluating the efficacy and safety of 
pentamidine and used this to generate indirect evidence for this comparison.  

For second-stage disease 

• Nifurtimox–eflornithine combination therapy (NECT). Nifurtimox is delivered orally in 
three doses for 10 days, and eflornithine intravenously in 2 daily infusions for 7 days.  

3.2.5. Outcomes 

We included the following outcomes2: 

• Overall mortality (for any reason, including HAT and treatment toxicity) up to 1 month 
after the start of drug administration. 

• Death likely to be due to HAT, up to one month after the start of drug administration. 

• Relapse during follow up: trypanosomes detected in any body compartment (blood, 
lymph, or CSF) at any follow-up examination (between end of treatment and 24 months 
after the last drug administration); or CSF leukocyte count > 50 WBC/μL CSF, or doubled 

from previous count, at any follow-up examination; or CSF leukocyte count between 20 
and 49 WBC/μL CSF together with symptoms strongly suggestive of relapse (worsened 

clinical condition since previous examination, with long lasting headache, mental and/or 
neurological disturbances, increased somnolence, recurrent fever, etc). 

• Treatment failure: death, withdrawal, as well as relapse. 

• Treatment success: alive, no trypanosomes, no rescue medication, CSF WBC count 
below threshold. 

• Adverse events, including: Central nervous system adverse events: encephalopathy, 
seizures, confusion; Bone marrow toxicity: anaemia, neutropenia, thrombocytopenia; 

                                                
2 This list is partly based on the existing Cochrane systematic review (Lutje 2013) 
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Gastrointestinal symptoms: diarrhoea, nausea and vomiting; Skin reactions; Infections; 
Cardiotoxicity 

• Adherence to treatment 

• Withdrawals  

As expected, no studies were identified that reported on adherence to treatment. Therefore, a 
separate report has been added to this review (please see Appendix 8) to summarise evidence 
on adherence to oral treatments.  

3.3. Search strategy 

An electronic search was conducted on May 14th, 2018 across the following databases: Medline 
OVID, Embase OVID, the Cochrane Library and Web of Science (see Appendix 1). No date, 
publication status (published, unpublished, in press, and in progress) or language restrictions 
were used.  

The searches were kept sensitive in order to include non-RCTs and not to miss older studies, 
which are poorly indexed. In total, 110 results were retrieved for fexinidazole and 346 for first-
stage HAT (pentamidine). We have reported the flow of studies through the screening process 
in Appendix 2. 

In addition, we searched the ClinicalTrials.gov and the WHO Trials Registry (1 June 2018) 
where three relevant ongoing studies were identified (see Appendix 3).  

Unpublished data (three clinical trial reports on fexinidazole) submitted to the European 
Medicines Agency by the originator company (Sanofi) were retrieved via the WHO. An additional 
eight references on pentamidine were forwarded by the WHO as potentially relevant studies. 

3.4. Selection of studies 

We used DistillerSR software (www.evidencepartners.com) for screening. Two review authors 
independently screened all citations and abstracts identified by the search. We obtained full 
reports for potentially eligible studies and these were independently screened by two review 
authors. We resolved any disagreements by consensus or by involving the WHO. Justifications 
for excluding full text reports from the review were documented and reported (see Appendix 4). 
We checked to ensure that all included studies were independent. 

3.5. Data extraction and management 

We used DistillerSR online software for data extraction. One reviewer extracted data using pre-
tested data extraction forms. A second reviewer cross-checked the extracted data. 
Disagreements about data extraction were resolved by referring to the study report and through 
discussion.  

3.6. Assessment of risk of bias in included studies 

We used validated and widely recognized checklists for assessing risk of bias. For RCTs or 
quasi-RCTs, we used the Cochrane Risk of Bias tool for RCTs. For observational studies with 
a control group we used the Cochrane Risk Of Bias In Non-randomized Studies - of 
Interventions (ROBINS-I). For observational studies with no comparison group, we evaluated 
the following sources of bias: bias due to confounding, selection bias, bias due to missing data, 
bias in measurement of outcomes, bias in selection of the reported result, and overall bias.  

One reviewer independently assessed the risk of bias of each included study, and a second 
reviewer cross-checked the assessment. Disagreements were resolved by referring to the study 
report and through discussion. Risk of bias assessments are presented in Appendix 5. 

3.7. Data analysis 

http://methods.cochrane.org/bias/assessing-risk-bias-included-studies


WHO gambiense HAT systematic review 

Trusted evidence. Informed decisions. Better health.                                                                                            
12 

There were not enough studies evaluating the same intervention for the same population to 
enable pair-wise meta-analysis. We have presented data from studies with a relevant 
comparison group in forest plots (risk ratios (RR) with their respective 95% confidence intervals 
(CIs)), and data from single-arm studies or studies with irrelevant comparison groups in tables.  

We stratified data into children and adults. Data and analyses are presented in Appendix 7. 

3.8. Summarizing and interpreting results 

3.8.1. GRADE 

We used the GRADE approach to interpret findings and create ‘Summary of findings’ tables 
following the GRADE handbook. These tables provide outcome-specific information concerning 
the overall certainty of evidence from each included study in the comparison, the magnitude of 
effect of the interventions examined, and the sum of available data on the outcomes of interest.  

Data from RCTs start at high certainty, but we downgraded this to moderate, low or very low if 
there were serious or very serious limitations in the following domains: limitations in study design 
or execution (risk of bias), inconsistency of results, indirectness of evidence, imprecision, or 
publication bias. For instance, we downgraded evidence from an open label RCT due to 
performance bias (risk of exposure to other factors apart from the intervention of interest, such 
as a different amount of attention, ancillary treatment, and diagnostic investigations, when 
personnel and participants were not blinded). We did not assess publication bias by testing for 
asymmetry in a funnel plot because there were less than 10 studies for each outcome.  

Data from observational studies start at low quality but may be upgraded to moderate or high 
quality if the pooled estimates reveal a large magnitude of effect, negligible concerns about 
confounders or a strong dose-response gradient. 

4 Results 
We retrieved 467 records and after removal of duplicates we screened 460 references. Title 
and abstract screening eliminated 367 references and full-text screening eliminated another 68 
references. 19 studies (25 references) with 7624 participants were included (see Appendix 2 for 
PRISMA flow diagram). Studies excluded from full-text screening are listed in Appendix 3 with 
reasons for exclusion, and ongoing studies in Appendix 4.  

Included studies were carried out in the Democratic Republic of the Congo, the Central African 
Republic, Sudan, Angola, Ivory Coast, and Chad between 1981 and two studies are still ongoing 
(Mesu 2018b, Mesu 2018c) (see Appendix 6 for detailed study characteristics).  
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4.1. Summary of findings: Fexinidazole as first line treatment for first stage HAT 

4.1.1. Fexinidazole (oral) for first stage Human African Trypanosomiasis 

Patient or population: Children and adults with first stage Human African gambiense Trypanosomiasis (trypanosomes in blood or nymph node fluid and WBC ≤5 per μL and no trypanosomes 
in CSF) 

Setting: inpatients in the Democratic Republic of the Congo and the Central African Republic 

Intervention: Fexinidazole (oral), adults: once daily (days 1-4: 1800 mg, days 5-10: 1200 mg), children ≥35kg: same as in adults, children ≥20kg and <35kg: once daily days 1-4: 1200 mg, 
days 5-10: 600 mg 

Comparison: No comparison group 

Outcomes Summary of results № of participants  
(studies)  

Certainty of the 
evidence (GRADE)  

Comments 

Overall mortality  
at 18 months 

Two single arm trials found that 3 deaths occurred in 189 participants (16 
per 1000) ≥15-year olds and 1 death occurred in 69 participants) (14 
deaths per 1000 participants) 6-15-year olds with first stage HAT treated 
with Fexinidazole. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.1 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Death likely due to HAT  No studies reported on this outcome    

Relapse  No studies reported on this outcome    

Treatment failure*  
at 18 months 

Two single arm trials found that treatment failed in 4 of 189 participants 
(21 failures per 1000 participants) ≥15-year olds and in 1 of 69 participants 
(14 failures per 1000 participants) 6-15-year olds with first stage HAT 
treated with Fexinidazole. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.2 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Treatment success**  
at 18 months  

Two single arm trials found that treatment succeeded in 185 of 189 
participants (979 per 1000) ≥15-year olds and in 68 of 69 participants (986 
per 1000) 6-15-year olds with first stage HAT treated with Fexinidazole. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.3 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Serious adverse events 
at 18 months 

Two single arm trials found that 17 of 189 participants (90 per 1000) ≥15-
year olds and 5 of 69 participants (72 per 1000) 6-15-year olds with first 
stage HAT treated with Fexinidazole experienced serious adverse events. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.4 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Adverse events 
at 18 months 

Two single arm trials found that 176 of 189 participants (931 per 1000) 
(≥15-year olds and 61 of 69 participants (884 per 1000) 6-15-year olds 
with first stage HAT treated with Fexinidazole experienced adverse 
events. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.5 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 
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Adverse events: central 
nervous system  
at 18 months 

Two single arm trials found that 112 of 189 participants (593 per 1000) 
≥15-year olds and 31 of 69 participants (449 per 1000) 6-15-year olds with 
first stage HAT treated with Fexinidazole experienced adverse events: 
nervous system. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.6 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Adverse events: bone 
marrow toxicity  
at 18 months 

Two single arm trials found that 12 of 189 participants (63 per 1000) ≥15-
year olds and10 of 69 participants (145 per 1000) 6-15-year olds with first 
stage HAT treated with Fexinidazole experienced adverse events: bone 
marrow toxicity. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.7 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Adverse events: 
gastrointestinal symptoms  
at 18 months 

Two single arm trials found that 143 of 189 participants (757 per 1000) 
≥15-year olds and 55 of 69 participants (797 per 1000) 6-15-year olds with 
first stage HAT treated with Fexinidazole experienced adverse events: 
gastrointestinal symptoms. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.8 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Adverse events: skin 
reactions  
at 18 months 

Two single arm trials found that 12 in 189 participants (63 per 1000) ≥15-
year olds and 2 of 69 participants (29 per 1000) 6-15-year olds with first 
stage HAT treated with Fexinidazole experienced adverse events: skin 
reactions. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.9 in Appendix 7 [Mesu 
2018b; Mesu 2018c] 

Adverse events: infections  
at 18 months 

Two single arm trials found that 11 of 189 participants (58 per 1000) ≥15-
year olds and 3 of 69 participants (43 per 1000) 6-15-year olds with first 
stage HAT treated with Fexinidazole experienced adverse events: 
infections. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.10 in Appendix 7 
[Mesu 2018b; Mesu 2018c] 

Adverse events: 
cardiotoxicity  
at 18 months 

Two single arm trials found that 16 of 189 (85 per 1000) ≥15-year olds and 
2 of 69 participants (29 per 1000) 6-15-year olds with first stage HAT 
treated with Fexinidazole experienced adverse events: cardiotoxicity. 

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.11 in Appendix 7 
[Mesu 2018b; Mesu 2018c] 

Adherence to treatment  This outcome was not reported among the included inpatients 
  

Withdrawals from treatment 
follow-up: end of treatment 

Two single arm trials found that 0 of 189 (0 per 1000) ≥15-year olds and 0 
of 69 participants (0 per 1000) 6-15-year olds with first stage HAT treated 
with Fexinidazole withdrew from treatment.  

258 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa 

See analysis 3.12 in Appendix 7 
[Mesu 2018b; Mesu 2018c] 

*Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
**Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CSF: cerebrospinal fluid; HAT: Human African Trypanosomiasis; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Non-randomised studies start at low certainty evidence, downgraded one more level for study design: single arm non-comparative study. 
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4.1.2. Fexinidazole (oral) versus placebo in healthy volunteers 

Patient or population: Heathy male volunteers, 18-45 years 

Setting: inpatients in France 

Intervention: Fexinidazole (oral), ascending doses from 100 to 3,600 mg [Tarrall 2014a] or 1,200, 2,400 and 3,600 mg doses as a single daily dose for 14 days under fasting conditions 
[Tarrall 2014c] 

Comparison: Placebo 

Outcomes Anticipated absolute effects* (95% CI)  Relative effect 
(95% CI)  

№ of participants  
(studies)  

Certainty of 
the evidence 
(GRADE)  

Comments 

Risk with placebo  Risk with 
Fexinidazole 

Overall mortality  This outcome was not reported among the included inpatients    

Death likely due to HAT  This outcome was not reported among the included inpatients    

Relapse  This outcome was not reported among the included inpatients    

Treatment failure This outcome was not reported among the included inpatients    

Treatment success This outcome was not reported among the included inpatients    

Serious adverse events  
(follow-up time not reported) 

0 per 1,000 28 per 1,000 RR 2.78 
(0.15 to 52.35)  

98 
(2 RCTs)  

⨁◯◯◯ 

VERY LOWa,b,c 

See analysis 2.1 in Appendix 7 [Tarrall 2014a; 
Tarrall 2014c] 

Adverse events 
(follow-up time not reported) 

0 per 1,000 148 per 1,000 RR 5.87 
(0.36 to 96.97)  

72 
(1 RCT)  

⨁◯◯◯ 

VERY LOWa,b,c 

See analysis 2.2 in Appendix 7 [Tarrall 2014a] 

Adverse events: central nervous 
system 
(follow-up time not reported) 

0 per 1,000 37 per 1,000 RR 1.73 
(0.09 to 34.39)  

72 
(1 RCT)  

⨁◯◯◯ 

VERY LOWa,b,c 

See analysis 2.3 in Appendix 7 [Tarrall 2014a] 

Adverse events: skin reactions  
(follow-up time not reported) 

0 per 1,000 19 per 1,000 RR 1.04 
(0.04 to 24.37)  

72 
(1 RCT)  

⨁◯◯◯ 

VERY LOWa,b,c 

See analysis 2.4 in Appendix 7 [Tarrall 2014a] 

Adherence to treatment  Adherence to treatment was not reported among the included participants -  
 

Withdrawals from treatment  
follow-up: end of treatment 

0 per 1,000 0 per 1,000 Not estimable, see 
comment 

72 
(1 RCT) 

⨁◯◯◯ 

VERY LOWb,c,d 

Relative effect could not be estimated due to no 
reported events. 
See analysis 2.5 in Appendix 7 [Tarrall 2014a] 
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*The risk in the intervention group is based on the number of events and participants in the intervention group, 95% CIs could not be calculated as the risk in the control group was 0.   
**Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
***Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CSF: cerebrospinal fluid; HAT: Human African Trypanosomiasis; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Downgraded two steps for very serious imprecision: Few reported events with wide 95% Cis including both appreciable harm and appreciable benefit with fexinidazole as well as no effect 

b. Downgraded one step for serious risk of bias: the trials did not report details on selection, performance, or detection bias. 

c. Downgraded one step for serious indirectness: population were healthy volunteers and not people with HAT. 

d. Downgraded two steps for very serious imprecision: sample size was too small to assess this rare outcome; no events were reported. 

 

4.1.3. Fexinidazole (oral) in healthy volunteers 

Patient or population: Heathy male volunteers, 18-45 years 

Setting: inpatients in France 

Intervention: Fexinidazole (oral), different schedules    Comparison: No comparison group 

Outcomes Summary of results № of participants  
(studies)  

Certainty of the 
evidence (GRADE)  

Comments 

Overall mortality  No studies reported on this outcome    

Death likely due to HAT  No studies reported on this outcome    

Relapse No studies reported on this outcome    

Treatment failure No studies reported on this outcome    

Treatment success No studies reported on this outcome    

Serious adverse events 
(follow-up time not reported) 

Two single arm trials found that 0 of 25 participants (0 per 1000) 
healthy male 18-45-year olds administered Fexinidazole (1200mg 
single dose) experienced serious adverse events. 

25 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 3.4 in Appendix 7 [Tarrall 
2014b; Tarrall 2014d] 
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Adverse events 
(follow-up time not reported) 

Two single arm trials found that 20 of 25 participants (750-846 per 
1000) healthy male 18-45-year olds administered Fexinidazole 
(1200mg single dose) experienced adverse events. In another 
single arm trial 98 adverse events were experienced among 30 
healthy males (1200 mg to 2400 mg oral fexinidazole for 10 days). 

55 
(3 single arm trials) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 3.5 in Appendix 7 [Tarrall 
2014b; Tarrall 2014d; Tarrall 2014e] 

Adverse events: central 
nervous system  
(follow-up time not reported) 

One single arm trial found that 3 of 12 participants (250 per 1000) 
healthy male 18-45-year olds administered Fexinidazole (1200mg 
single dose) experienced CNS related adverse events. In another 
single arm trial 32 CNS related adverse events were experienced 
among 30 healthy males (1200 mg to 2400 mg oral fexinidazole for 
10 days). 

42 
(2 single arm trials) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 3.6 in Appendix 7 [Tarrall 
2014d; Tarrall 2014e] 

Adverse events: gastrointestinal 
symptoms  
(follow-up time not reported) 

One single arm trial found that 50 gastrointestinal related adverse 
events were experienced among 30 healthy males (1200 mg to 
2400 mg oral fexinidazole for 10 days). 

30 
(1 single arm trial) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 3.8 in Appendix 7 [Tarrall 
2014e] 

Adherence to treatment  This outcome was not reported among the included inpatients -  
 

Withdrawals from treatment 
follow-up: end of treatment  

Two single arm trials found that 2 of 25 participants (77-83 per 1000) 
healthy male 18-45-year olds administered Fexinidazole (1200mg single 
dose) withdrew from treatment. In another single arm trial that 7 of 30 
participants (233 per 1000) healthy male 18-45-year olds administered 
Fexinidazole (1200 mg to 2400 mg oral fexinidazole for 10 days) withdrew 
from treatment. 

55 
(3 single arm trials) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 3.12 in Appendix 7 [Tarrall 2014e] 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
CI: Confidence interval; CNS: central nervous system; CSF: cerebrospinal fluid; HAT: Human African Trypanosomiasis; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Non-randomised studies start at low certainty evidence, downgraded one more level for study design: single arm non-comparative study. 

b. Downgraded one step for serious indirectness: population were healthy volunteers and not people with HAT. 
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4.1.4. Pentamidine (IM) for first stage Human African Trypanosomiasis 

Patient or population: Children and adults with first stage Human African gambiense Trypanosomiasis (trypanosomes in blood or nymph node fluid and WBC ≤5 per μL and no 
trypanosomes in CSF)* 

Setting: inpatients or ambulatory care at trypanosomiasis reference centres or hospitals in the Democratic Republic of the Congo, Sudan, Angola, Ivory Coast, Chad 

Intervention: Pentamidine (intramuscular or intravenous) for 7-10 days, with injections every 1-2 days 

Comparison: No comparison group 

Outcomes Summary of results № of participants  
(studies)  

Certainty of 
the evidence 
(GRADE)  

Comments 

Overall mortality  
at 24 months (or follow-up time 
not reported) 

Four studies found that 15 of 952 adults and adolescents ≥ 12 
years (0-54 per 1000) and 1 of 309 children 0-15 years (0-19 per 
1000) with first stage HAT treated with Pentamidine died.  

1261 
(5 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.1 in Appendix 7 [Burri 2016; 
Doua 1993; Eperon 2006; Pohlig 2016, Ginoux 
1984] 

Death likely due to HAT  
at 24 months 

Two studies found that 2 of 178 adults and adolescents ≥12 years 
(0-37 per 1000) with first stage HAT treated with Pentamidine died 
as a likely result of HAT. 

178 
(2 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.2 in Appendix 7 [Ngoyi 2010; 
Pohlig 2016] 

Relapse  
at 6 to 24 months 

Seven studies found that 409 of 5619 adults and adolescents ≥12 
years (0-241 per 1000) and 11 of 309 children 0-15 years (19-43 
per 1000) with first stage HAT treated with Pentamidine relapsed. 

5928 
(8 studies) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 4.3 in Appendix 7 [Bastide 2011; 
Doua 1993; Eperon 2006; Jammoneau 2003; 
Ngoyi 2010; Pohlig 2016; Ruiz 2002; Tongue 
2008] 

Treatment failure**  
at 12 to 24 months 

Four studies found that treatment failed in 48 of 1127 adults and 
adolescents ≥15 years (39-46 per 1000) and 12 of 309 children 0-
15 years (0-43 per 1000) with first stage HAT treated with 
Pentamidine. 

1436 
(3 studies) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 4.4 in Appendix 7 [Balasegaram 
2006; Eperon 2006  

Treatment success***  
at 12 to 24 months 

Six studies found that treatment succeeded in 5396 of 5993 adults 
and adolescents ≥12 years (638-969 per 1000) and 216 of 309 
children 0-15 years (593-722 per 1000) with first stage HAT 
treated with Pentamidine. 

6302 
(6 studies) 

⨁◯◯◯ 

VERY LOWa,b 

See analysis 4.5 in Appendix 7 [Balasegaram 
2006; Bastide 2011; Burri 2016; Eperon 2006; 
Ngoyi 2010; Pohlig 2016] 

Serious adverse events 
at 24 months 

Two studies found that 25 of 178 adults and adolescents ≥12 
years (24-175 per 1000) with first stage HAT treated with 
Pentamidine experienced serious adverse events. 

178 
(2 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.6 in Appendix 7 [Burri 2016; 
Pohlig 2016] 

Adverse events 
at end of treatment  

Four studies found that 363 of 896 adults and adolescents ≥12 
years (240-985 per 1000) and 56 of 309 children 0-15 years (176-
204 per 1000) with first stage HAT treated with Pentamidine 
experienced adverse events. 

1178 
(4 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.7 in Appendix 7 [Burri 2016; 
Doua 1993; Eperon 2006; Pohlig 2016] 
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Adverse events: central 
nervous system  
at end of treatment 

Two studies found that 32 of 287 adults and adolescents ≥12 
years (40 to 190 per 1000) with first stage HAT treated with 
Pentamidine experienced CNS-related adverse events. 

287 
(2 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.8 in Appendix 7 [Doua 1993; 
Pohlig 2016] 

Adverse events: gastrointestinal 
symptoms  
at end of treatment 

One study found that 23 of 137 adults and adolescents ≥12 years 
(168 per 1000) with first stage HAT treated with Pentamidine 
experienced gastrointestinal -related adverse events. 

137 
(1 study) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.9 in Appendix 7 [Pohlig 2016] 

Adverse events: skin reactions  
at end of treatment 

Two studies found that 2 of 287 adults and adolescents ≥12 years 
(7 per 1000) with first stage HAT treated with Pentamidine 
experienced skin-related adverse events. 

287 
(2 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.10 in Appendix 7 [Doua 1993; 
Pohlig 2016] 

Adverse events: cardiotoxicity  
at end of treatment 

One study found that 86 of 137 adults and adolescents ≥12 years 
(628 per 1000) with first stage HAT treated with Pentamidine 
experienced cardiovascular-related adverse events. 

137 
(1 study) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.11 in Appendix 7 [Pohlig 2016] 

Adherence to treatment  Adherence to treatment was not reported among the included participants 
  

Withdrawals from treatment 
follow-up: end of treatment 

Two studies found that no adults and adolescents ≥12 years (0 per 
1000) with first stage HAT treated with Pentamidine withdrew from 
treatment. 

178 
(2 studies) 

⨁◯◯◯ 

VERY LOWa 

See analysis 4.12 in Appendix 7 [Burri 2016; 
Pohlig 2016] 

*Two studies defined first stage as the above definition but with ≤10 WBC per μL [Balasegaram 2006, Ruiz 2002], and three studies provided no definition [Bastide 2011, Ginoux 1984, Tongue 2008] 
**Treatment failure: death or relapse, see analysis 4.4 for full definitions 
***Treatment success: usually lack of relapse, see analysis 4.5 for full definitions 
CI: Confidence interval; CSF: cerebrospinal fluid; HAT: Human African Trypanosomiasis; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Non-randomised studies start at low certainty evidence, downgraded one more level for study design: single arm non-comparative study. 

b. Downgraded one step for serious indirectness: population included both first stage and early second stage HAT (0-10 WBC per μL). 
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4.2. Fexinidazole as first line treatment for second stage HAT 

4.2.1. Fexinidazole (oral) compared to nifurtimox-eflornithine (oral/IV) for second stage HAT 

Patient or population: ≥15-year-old people with late second stage Human African gambiense Trypanosomiasis (trypanosomes in blood or nymph node fluid and WBC >20 per μL or 
trypanosomes in CSF) 

Setting: inpatients in the Democratic Republic of the Congo and the Central African Republic 

Intervention: Fexinidazole (oral) once daily (days 1-4: 1800 mg, days 5-10: 1200 mg) 

Comparison: Nifurtimox-eflornithine (oral/IV): oral nifurtimox given three times a day (days 1–10: 15 mg/kg per day) with eflornithine twice a day as 2 h infusions (days 1–7: 400 mg/kg per 
day) 

Outcomes Anticipated absolute effects* (95% CI)  Relative effect 
(95% CI)  

№ of participants  
(studies)  

Certainty of the 
evidence 
(GRADE)  

Comments 

Risk with NECT  Risk with 
Fexinidazole 

Overall mortality  
at 24 months  

15 per 1,000  
34 per 1,000 
(8 to 156)  

RR 2.22 
(0.49 to 10.11)  

394 
(1 RCT)  

⨁⨁◯◯ 

LOW a,b 

See analysis 1.1 in Appendix 7 [Mesu 
2018a]  

Death likely due to HAT 
at one month  

0 per 1,000 

0 per 1,000 not estimable, see 
comment 

394 
(1 RCT)  

⨁⨁◯◯ 

LOW a,c 

No events were reported, unable to 
estimate relative effect 
See analysis 1.2 in Appendix 7 [Mesu 
2018a] 

Relapse  
at 12 months  

0 per 1,000 
57 per 1,000** RR 15.32 

(0.92 to 254.12)  
394 
(1 RCT)  

⨁◯◯◯ 

VERY LOW d,e 

See analysis 1.3 in Appendix 7 [Mesu 
2018a] 

Treatment failure***  
at 24 months  

24 per 1,000  
103 per 1,000 
(32 to 333)  

RR 4.36 
(1.35 to 14.11)  

389 
(1 RCT)  

⨁⨁◯◯ 

LOW d,f 

See analysis 1.4 in Appendix 7 [Mesu 
2018a] 

Treatment success****  
at 24 months  

976 per 1,000  
898 per 1,000 
(849 to 937)  

RR 0.92 
(0.87 to 0.96)  

389 
(1 RCT)  

⨁⨁⨁◯ 

MODERATE d 

See analysis 1.5 in Appendix 7 [Mesu 
2018a] 

Serious adverse events  
at 18 months 

100 per 1,000  
117 per 1,000 
(64 to 217)  

RR 1.17 
(0.64 to 2.17)  

394 
(1 RCT)  

⨁◯◯◯ 

VERY LOW b,d 

See analysis 1.6 in Appendix 7 [Mesu 
2018a] 

Adverse events  
at 18 months 

931 per 1,000  
940 per 1,000 
(884 to 987)  

RR 1.01 
(0.95 to 1.06)  

394 
(1 RCT)  

⨁⨁⨁◯ 

MODERATE d 

See analysis 1.7 in Appendix 7 [Mesu 
2018a] 

Adverse events: central nervous 
system  
at 24 months 

492 per 1,000  
601 per 1,000 
(487 to 734)  

RR 1.22 
(0.99 to 1.49)  

394 
(1 RCT)  

⨁⨁◯◯ 

LOW d,e 

See analysis 1.8 in Appendix 7 [Mesu 
2018a] 
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Adverse events: bone marrow 
toxicity  
at 24 months 

138 per 1,000  
109 per 1,000 
(64 to 190)  

RR 0.79 
(0.46 to 1.37)  

394 
(1 RCT)  

⨁◯ ◯ ◯ 

VERY LOW b,d 

See analysis 1.9 in Appendix 7 [Mesu 
2018a] 

Adverse events: gastrointestinal 
symptoms 
at 24 months 

492 per 1,000  
596 per 1,000 
(487 to 729)  

RR 1.21 
(0.99 to 1.48)  

394 
(1 RCT)  

⨁⨁◯◯ 

LOW d,e 

See analysis 1.10 in Appendix 7 [Mesu 
2018a] 

Adverse events: skin reactions  
at 24 months 

62 per 1,000  
83 per 1,000 
(38 to 182)  

RR 1.35 
(0.62 to 2.96)  

394 
(1 RCT)  

⨁◯◯◯ 

VERY LOW b,d 

See analysis 1.11 in Appendix 7 [Mesu 
2018a] 

Adverse events: infections  
at 24 months 

62 per 1,000  
83 per 1,000 
(38 to 182)  

RR 1.35 
(0.62 to 2.96)  

394 
(1 RCT)  

⨁◯◯◯ 

VERY LOW b,d 

See analysis 1.12 in Appendix 7 [Mesu 
2018a] 

Adverse events: cardiotoxicity  
at 24 months 

54 per 1,000  
68 per 1,000 
(29 to 159)  

RR 1.27 
(0.54 to 2.95)  

394 
(1 RCT)  

⨁◯◯◯ 

VERY LOW b,d 

See analysis 1.13 in Appendix 7 [Mesu 
2018a] 

Adherence to treatment  Adherence to treatment was not reported among the included inpatients -  
 

Withdrawals from treatment 
follow-up: end of treatment 

0 per 1,000 
8 per 1,000** RR 2.47 

(0.12 to 51.11)  
394 
(1 RCT)  

⨁◯◯◯ 

VERY LOW b,d 

See analysis 1.15 in Appendix 7 [Mesu 
2018a] 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
** The risk in the intervention group is based on the number of events and participants in the intervention group, 95% CIs could not be calculated as the risk in the control group was 0.   
***Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
****Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CSF: cerebrospinal fluid; HAT: Human African Trypanosomiasis; NECT: Nifurtimox-eflornithine combination therapy; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Evidence came from an open label trial but was not downgraded because participants’ or trial personnel’s’ knowledge of treatment allocation was very unlikely to influence this objective outcome. 

b. Downgraded two steps for very serious imprecision: Few events and wide CIs that include both appreciable benefit and appreciable harm as well as no effect  

c. Downgraded two steps for very serious imprecision: Sample size was too small to assess this rare outcome; no events were reported  

d. Downgraded one step for serious risk of bias: Open label trial and consequently risk of performance bias for outcomes that could be influenced by exposure to other factors apart from the intervention of interest. 

e. Downgraded one step for serious imprecision: Wide CIs that include both no effect and appreciable benefit with NECT  

f. Downgraded one step for serious imprecision: Few reported events 
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4.2.2. Fexinidazole (oral) for second stage Human African Trypanosomiasis 

Patient or population: Children and adults with second stage Human African gambiense Trypanosomiasis (early second stage: trypanosomes in blood or nymph node fluid and WBC 6-<= 
20 per μL and no trypanosomes in CSF; late second stage: trypanosomes in blood or nymph node fluid and WBC >20 per μL or trypanosomes in CSF) 

Setting: inpatients in the Democratic Republic of the Congo and the Central African Republic 

Intervention: Fexinidazole (oral), adults: once daily (days 1-4: 1800 mg, days 5-10: 1200 mg), children ≥35kg: same as in adults, children ≥20kg and <35kg: once daily days 1-4: 1200 mg, 
days 5-10: 600 mg  

Comparison: No comparison group 

Outcomes Summary of results № of participants  
(studies)  

Certainty of 
the evidence 
(GRADE)  

Comments 

Overall mortality  
at 18 months 

Two single arm trials found that 1of 41 (24 per 1000) ≥15-year olds 
and 0 of 19 (0 per 1000) 6-15-year olds with early second stage 
HAT treated with Fexinidazole died. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a 

See analysis 3.1 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 0 of 37 (0 per 1000) 6-15-year olds 
with late second stage HAT treated with Fexinidazole died. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a 
See analysis 3.1 in Appendix 7 [Mesu 2018c] 

Treatment failure**  
at 18 months 

Two single arm trials found that treatment failed in 1 of 41 (24 per 
1000) ≥15-year olds and 0 of 19 (0 per 1000) 6-15-year olds with 
early second stage HAT treated with Fexinidazole. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a 
See analysis 3.2 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that treatment failed in 1 of 37 (27 per 
1000) 6-15-year olds with late second stage HAT treated with 
Fexinidazole. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.2 in Appendix 7 [Mesu 2018c] 

Treatment success***  
at 18 months  

Two single arm trials found that treatment succeeded in 40 of 41 
(977 per 1000) ≥15-year olds and 19 of 19 (1000 per 1000) 6-15-
year olds with early second stage HAT treated with Fexinidazole. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a 
See analysis 3.3 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that treatment succeeded in 36 of 37 
(973 per 1000) 6-15-year olds with late second stage HAT 
treated with Fexinidazole. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a 
See analysis 3.3 in Appendix 7 [Mesu 2018c] 

Serious adverse events 
at 18 months 

Two single arm trials found that 6 of 41 (146 per 1000) ≥15-year 
olds and 2 of 19 (105 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced serious adverse 
events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a 

See analysis 3.4 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 4 of 37 (108 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced serious adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a 
See analysis 3.4 in Appendix 7 [Mesu 2018c] 
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Adverse events 
at 18 months 

Two single arm trials found that 38 of 41 (927 per 1000) ≥15-year 
olds and 18 of 19 (947 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced any adverse 
events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.5 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 37 of 37 (1000 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced any adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.5 in Appendix 7 [Mesu 2018c] 

Adverse events: central 
nervous system  
at 18 months 

Two single arm trials found that 30 of 41 (732 per 1000) ≥15-year 
olds and 10 of 19 (526 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced CNS-related 
adverse events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.6 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 20 of 37 (541 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced CNS-related adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.6 in Appendix 7 [Mesu 2018c] 

Adverse events: bone marrow 
toxicity  
at 18 months 

Two single arm trials found that 2 of 41 (49 per 1000) ≥15-year 
olds and 4 of 19 (211 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced bone marrow 
toxicity-related adverse events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.7 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 6 of 37 (162 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced bone marrow toxicity-related adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.7 in Appendix 7 [Mesu 2018c] 

Adverse events: gastrointestinal 
symptoms  
at 18 months 

Two single arm trials found that 36 of 41 (878 per 1000) ≥15-year 
olds and 15 of 19 (789 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced gastrointestinal -
related adverse events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.8 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 28 of 37 (757 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced gastrointestinal -related adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.8 in Appendix 7 [Mesu 2018c] 

Adverse events: skin reactions  
at 18 months 

Two single arm trials found that 1 of 41 (24 per 1000) ≥15-year 
olds and 0 of 19 (0 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced skin-related 
adverse events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.9 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 5 of 37 (135 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced skin-related adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.9 in Appendix 7 [Mesu 2018c] 
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Adverse events: infections  
at 18 months 

Two single arm trials found that 3 of 41 (73 per 1000) ≥15-year 
olds and 2 of 19 (105 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced infection-related 
adverse events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.10 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 8 of 37 (216 per 1000) 6-15-year 
olds with late second stage HAT treated with Fexinidazole 
experienced infection-related adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.10 in Appendix 7 [Mesu 2018c] 

Adverse events: cardiotoxicity  
at 18 months 

Two single arm trials found that 1 of 41 (24 per 1000) ≥15-year 
olds and 1 of 19 (53 per 1000) 6-15-year olds with early second 
stage HAT treated with Fexinidazole experienced cardiotoxicity-
related adverse events. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a See analysis 3.11 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 1 of 37 (27 per 1000) 6-15-year olds 
with late second stage HAT treated with Fexinidazole 
experienced cardiotoxicity-related adverse events. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.11 in Appendix 7 [Mesu 2018c] 

Adherence to treatment  Adherence to treatment was not reported among the included inpatients   

Withdrawals from treatment 
follow-up: end of treatment 

Two single arm trials found that 0 of 41 (0 per 1000) ≥15-year olds 
and 0 of 19 (0 per 1000) 6-15-year olds with early second stage 
HAT treated with Fexinidazole withdrew from treatment. 

60 
(2 single arm trials)  

⨁◯◯◯ 

VERY LOW a 
See analysis 3.12 in Appendix 7 [Mesu 2018b; 
Mesu 2018c] 

One single arm trial found that 0 of 37 (0 per 1000) 6-15-year olds 
with late second stage HAT treated with Fexinidazole withdrew 
from treatment. 

37 
(1 single arm trial)  

⨁◯◯◯ 

VERY LOW a See analysis 3.12 in Appendix 7 [Mesu 2018c] 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
**Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
***Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CNS: central nervous system; CSF: cerebrospinal fluid; HAT: Human African Trypanosomiasis; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Non-randomised studies start at low certainty evidence, downgraded one more level for study design: single arm non-comparative study. 
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5 Conclusions 
There was no direct evidence on fexinidazole compared to pentamidine for first stage HAT. 
Indirect evidence on rates of mortality, treatment success, relapse, and adverse events with 
fexinidazole in single arm trials, fexinidazole versus placebo in healthy volunteers, or 
pentamidine in single arm or observational studies are all of very low certainty (due to non-
randomised study design, indirectness of the population, and/or imprecision in the effects) 
indicating that the true effect is likely to be substantially different from the results presented.  

One RCT with 394 participants evaluated fexinidazole compared to NECT for second stage 
HAT. There was moderate-certainty evidence that treatment was successful in 8% fewer people 
receiving fexinidazole compared to NECT, though the absolute numbers for both groups show 
a high success rate (849-937 per 1000 with fexinidazole and 976 per 1000 with NECT). There 
was moderate to very low certainty evidence of little or no difference in adverse events, including 
serious adverse events. Evidence was downgraded due to risk of bias, and/or imprecision in 
the effects. 

All participants that were administered fexinidazole were inpatients. Pentamidine patients were 
either hospitalised or in ambulatory care. No studies reported on adherence to treatment. 
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Appendix 1. Search strategies 
Cochrane Central Register of Controlled Trials: Issue 4 of 12, April 2018 

Date Run: 14/05/18  
Description:   
ID Search Hits 
#1 "african trypanosom*":ti,ab,kw  (Word variations have been searched)  
#2 "african trypanosomiasis"   
#3 HAT   
#4 trypanosoma gambiense   
#5 "sleeping sickness"   
#6 MeSH descriptor: [Trypanosomiasis, African] explode all trees  
#7 #1 or #2 or #3 or #4 or #5 or #6  842 
#8 pentamidine  192 
#9 MeSH descriptor: [Pentamidine] explode all trees  
#10 #8 or #9   
#11 #10 and #7   
#12 fexinidazole   
#13 #12 and #7   

 

Database: Embase OVID 1947-Present, updated daily 

Search Strategy: 
-------------------------------------------------------------------------------- 
1     Trypanosoma rhodesiense/ or Trypanosoma brucei/ or african trypanosomes.mp. or African 
trypanosomiasis/   
2     Trypanosoma brucei gambiense/  
3     "sleeping sickness".mp. or African trypanosomiasis/  
4     1 or 2 or 3  
5     pentamidine.mp. or pentamidine derivative/ or pentamidine/ or pentamidine mesylate/ or pentamidine 
isethionate/  
6     4 and 5  
7     limit 6 to human  
8     (randomized or placebo or double-blind* or single-blind*).mp. [mp=title, abstract, heading word, drug 
trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword, floating 
subheading word, candidate term word]  
9     controlled clinical trial.mp. or Controlled Clinical Trial/  
10     follow up/ or cohort analysis/ or cohort.mp.  
11     retrospective study.mp. or retrospective study/  
12     prospective study.mp. or prospective study/  
13     8 or 9 or 10 or 11 or 12  
14     7 and 13  
15     fexinidazole.mp. or fexinidazole/  
16     7 and 15  
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Database: Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Ovid MEDLINE(R) Daily, Ovid MEDLINE and Versions(R) <1946 to May 09, 
2018> 

Search Strategy: 
-------------------------------------------------------------------------------- 
1     Trypanosoma rhodesiense/ or Trypanosoma brucei/ or african trypanosomes.mp. or African 
trypanosomiasis/  
2     Trypanosoma brucei gambiense/  
3     "sleeping sickness".mp. or African trypanosomiasis/  
4     1 or 2 or 3  
5     pentamidine.mp. or pentamidine derivative/ or pentamidine/ or pentamidine mesylate/ or pentamidine 
isethionate/  
6     4 and 5  
7     limit 6 to human  
8     fexinidazole.mp. or fexinidazole/  
9     4 and 8  

 

Web of Science (all databases) 

Set 
 
Results 

 
 

# 7 89  #6 AND #1 
Timespan=All years 
Search language=Auto   

# 6 122  TOPIC: (fexinidazole) 
Timespan=All years 
Search language=Auto   

# 5 56  #4 AND #3 
Timespan=All years 
Search language=Auto   

# 4 275,640  TOPIC: ("first stage") OR TOPIC: ("early stage") 
Timespan=All years 
Search language=Auto   

# 3 727  #2 AND #1 
Timespan=All years 
Search language=Auto   

# 2 6,161  TOPIC: (pentamidine) 
Timespan=All years 
Search language=Auto   

# 1 35,530  TOPIC: ("african trypanosomes") OR TOPIC: ("sleeping 
sickness") OR TOPIC: ("trypanosomiasis") 
Timespan=All years 
Search language=Auto   

 

  

http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=8&SID=C34gXEjD1oEQhLkI6LB&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=7&SID=C34gXEjD1oEQhLkI6LB&search_mode=GeneralSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=5&SID=C34gXEjD1oEQhLkI6LB&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=4&SID=C34gXEjD1oEQhLkI6LB&search_mode=GeneralSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=3&SID=C34gXEjD1oEQhLkI6LB&search_mode=CombineSearches&update_back2search_link_param=yes
http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=2&SID=C34gXEjD1oEQhLkI6LB&search_mode=GeneralSearch&update_back2search_link_param=yes
http://apps.webofknowledge.com.ezproxy.lib.gla.ac.uk/summary.do?product=UA&doc=1&qid=1&SID=C34gXEjD1oEQhLkI6LB&search_mode=GeneralSearch&update_back2search_link_param=yes
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Appendix 2: PRISMA flow chart 
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Appendix 3. Ongoing studies 
Reference PICO Status 

NCT02169557. Efficacy and 
Safety of Fexinidazole in 
Patients With Stage 1 or Early 
Stage 2 Human African 
Trypanosomiasis (HAT) Due to 
T.b. Gambiense: a Prospective, 
Multicentre, Open-label Cohort 
Study, plug-in to the Pivotal 
Study. (accessed from: 

www.Clinicaltrials.gov on 27 

June 2018) 

Population: Stage 1 or Early 
Stage 2 HAT, ≥15 years 

Intervention: Fexinidazole 

Comparison: none 

Outcomes: Treatment success 
or failure, adverse events 

Ongoing: Active, not recruiting 

Comment: trial record of 
included Mesu 2018b 

NCT02184689. Efficacy and 
Safety of Fexinidazole in 
Children at Least 6 Years Old 
and Weighing Over 20 kg With 
Human African 
Trypanosomiasis (HAT) Due to 
T.b. Gambiense: a Prospective, 
Multicentre, Open Study, plug-
in to the Pivotal Study. 
(accessed from: 

www.Clinicaltrials.gov on 27 

June 2018) 

Population: stage 1, early stage 
2, or late stage 2 HAT, 6-15 
years 

Intervention: Fexinidazole 

Comparison: none 

Outcomes: Treatment success 
or failure, adverse events 

Ongoing: Active, not recruiting 

Comment: trial record of 
included Mesu 2018c 

NCT03025789. Fexinidazole in 
Human African 
Trypanosomiasis Due to T.b. 
Gambiense at Any Stage. 
(accessed from: 

www.Clinicaltrials.gov on 27 

June 2018) 

Population: stage 1, early stage 
2, or late stage 2 HAT, ≥6 years 

Intervention: Fexinidazole 

Comparison: none 

Outcomes: Treatment success 
or failure, adverse events, 
compliance, acceptability 

Ongoing: recruiting 

 

  

http://www.clinicaltrials.gov/
http://www.clinicaltrials.gov/
http://www.clinicaltrials.gov/


WHO gambiense HAT systematic review 

Trusted evidence. Informed decisions. Better health.                                                                                            
31 

Appendix 4. Excluded studies 
Excluded studies for first stage HAT (n = 61) 

Reference Reason for exclusion 

Moideen SV, Houghton PJ, Rock P, Croft SL, Aboagye-Nyame F.  
Activity of extracts and naphthoquinones from Kigelia pinnata 
against Trypanosoma brucei brucei and Trypanosoma brucei 
rhodesiense. Planta medica.  1999. 65:536-40 

Study does not include people with first 
stage gambiense HAT: in vitro study 

Arroe M, Willumsen L, Tvede M, Bennike T.  [Acute African 
trypanosomiasis imported into Denmark]. Akut afrikansk 
trypanosomiasis importeret til Danmark.  1985. 147:2915-6 

Irrelevant study design, case report 

Van Nieuwenhove S.  Advances in sleeping sickness therapy. 
Annales de la Societe Belge de Medecine Tropicale.  1992. 72:39-
51 

Study does not include pentamidine 

Eyckmans L.  The African Sleeping Sickness. Louvain Medical.  
1988. 107:281-286 

Irrelevant study design, narrative review 
(book chapter) 

Coulaud JP, Vachon F, Lebigot P, Lagarde P, Pasticier A, Saimot 
G.  [African trypanosomiasis at the Claude-Bernard Hospital 
(diagnostic circumstances and therapeutic problems)]. La 
trypanosomiase africaine a l'hopital Claude-Bernard (circonstances 
de diagnostic et problemes therapeutiques).  1975. 126:671-6 

Irrelevant study design, 10 cases in 
included 

Raz B, Iten M, Grether-Buhler Y, Kaminsky R, Brun R.  The 
Alamar Blue assay to determine drug sensitivity of African 
trypanosomes (T.b. rhodesiense and T.b. gambiense) in vitro. Acta 
tropica.  1997. 68:139-47 

Study does not include people with first 
stage gambiense HAT; manipulated 
sample from HAT patient for in vitro study 
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stage gambiense HAT, early second stage 

Bronner U, Doua F, Ericsson O, Gustafsson LL., Miezan TW, Rais 
M, Rombo L.  Pentamidine concentrations in plasma, whole blood 
and cerebrospinal fluid during treatment of Trypanosoma 
gambiense infection in Cote d'Ivoire. Trans R Soc Trop Med Hyg.  
1991. 85:608-11 

Irrelevant study design, 11 cases 

Arnott MA, Cairns D, Hay J.  Pentamidine in blood. Transactions of 
the Royal Society of Tropical Medicine and Hygiene.  1992. 86:460 

Irrelevant study design, letter 

Bronner U, Gustafsson LL, Doua F, Ericsson O, Miezan T, Rais M, 
Rombo L.  Pharmacokinetics and adverse reactions after a single 
dose of pentamidine in patients with Trypanosoma gambiense 
sleeping sickness. British Journal of Clinical Pharmacology.  1995. 
39:289-295 

Study does not include people with first 
stage gambiense HAT; late stage HAT 



WHO gambiense HAT systematic review 

Trusted evidence. Informed decisions. Better health.                                                                                            
34 

Pyana PP, Sere M, Kaboré J, De Meeûs T, MacLeod A, Bucheton 
B, et al.  Population genetics of Trypanosoma brucei gambiense in 
sleeping sickness patients with treatment failures in the focus of 
Mbuji-Mayi, Democratic Republic of the Congo. Infect Genet Evol.  
2015. 30:128-133 

Stage and treatment not specified 

Degroof D, Bruneel H, Mungoma K, Ruppol JF.  The Preliminary-
Results Of A Strategy To Address Trypanosomiasis Due To 
Trypanosoma-Brucei-Gambiense In An Endemic Region In Zaire - 
The Relationship Between A Serological Exam And The Early 
Treatment Of Suspected Cases. Bulletin De La Societe De 
Pathologie Exotique.  1993. 86:260-263 

Not a relevant treatment 

Van Hoof LNJJ, Henrard C, Peel E.  The prophylactic value of 
pentamidine in sleeping sickness. Annales de la Societe Belge de 
Medecine Tropicale.  1946. 26:371-384 

Study does not include people with first 
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Appendix 5: Risk of bias assessments 
RCTs 

 

Observational studies 

Study name 
Bias due to 
confounding 

Bias in selection 
of participants 
into the study 

Bias due to 
missing data 

Bias in 
measurement of 
outcomes 

Bias in selection 
of the reported 
results 

Overall bias / Study design 

Eperon 2006 HIGH LOW LOW LOW LOW 
Retrospective, single arm study, no comparison 
group 

Ginoux 1984 HIGH UNCLEAR LOW UNCLEAR UNCLEAR 
Retrospective observational study describing (all?) 
cases identified and treated.  

Ruiz 2002 HIGH LOW UNCLEAR  LOW UNCLEAR 

Retrospective observational study describing cases 
identified (and subsequently treated) in a 
seroparasitological survey 

Bastide 2011 HIGH UNCLEAR UNCLEAR UNCLEAR UNCLEAR 
large field cohort study, unclear if prospective or 
retrospective 

Ngoyi 2010 HIGH LOW LOW LOW LOW 
prospective longitudinal study observational study, 
treatment was given according to guidelines 

Doua1993 HIGH HIGH UNCLEAR UNCLEAR LOW  
Retrospective observational study describing all 
cases treated) 

Tongue 2008 HIGH LOW UNCLEAR UNCLEAR UNCLEAR 

Retrospective observational study describing all 
cases identified (and subsequently treated) in 
seroparasitological survey  

Jamonneau 2003 HIGH LOW UNCLEAR LOW UNCLEAR 
Retrospective observational study of cases 
identified in a survey (and subsequently treated)  

Study name 
Random sequence 
generation 
(selection bias) 

Allocation 
concealment 
(selection bias) 

Blinding of 
participants and 
personnel 
(performance bias) 

Blinding of outcome 
assessment 
(detection bias) 

Incomplete outcome 
data (attrition bias) 

Selective reporting 
(reporting bias) 

Other bias 

Pohlig 2016 LOW LOW HIGH UNCLEAR LOW LOW LOW 

Burri 2016 LOW LOW HIGH UNCLEAR LOW LOW LOW 

Tarral 2014a UNCLEAR UNCLEAR LOW LOW LOW LOW LOW 

Tarral 2014c UNCLEAR UNCLEAR LOW LOW LOW LOW LOW 

Tarral 2014e UNCLEAR UNCLEAR LOW LOW LOW LOW LOW 

Mesu 2018 LOW LOW HIGH LOW LOW LOW LOW 
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Study name 
Bias due to 
confounding 

Bias in selection 
of participants 
into the study 

Bias due to 
missing data 

Bias in 
measurement of 
outcomes 

Bias in selection 
of the reported 
results 

Overall bias / Study design 

Balasegaram 
2006 LOW LOW LOW LOW LOW 

Retrospective observational study of cases 
identified (and subsequently treated)  

Mesu 2018b LOW LOW LOW UNCLEAR LOW 
Prospective, multicentre, open-label, single-arm 
cohort study 

Mesu 2018c LOW LOW LOW UNCLEAR LOW 
Prospective, multicentre, open-label, single-arm 
Phase II/III study 

Tarral 2014b LOW LOW LOW LOW  LOW 
Prospective, open-label, single-arm 
pharmacokinetic trial 

Tarral 2014d LOW LOW LOW LOW  LOW Prospective, open-label, single-arm trial 
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Appendix 6: Study characteristics 

Study 

Design 

Dates 

Participants 

N 

Age 

Diagnosis 

Intervention Outcomes 

Additional details 

Location 

Source of funding 

Study ID 

Balasegaram 2006 

Design: Retrospective 
observational study 

Dates: April 2001 to March 
2005 

n = 1986 

Age: Not reported 

Diagnosis: First stage HAT: parasite 
in blood or lymph, WBC 0-10 
cells/mm³ 

Pentamidine 

Schedule: 4 mg/kg once daily for 7 days 
either intramuscularly or by slow 
intravenous injection 

1. Treatment failure: death or 
recurrence of parasites in any 
body fluid, CSF WBC >50 
cells/mm³ and at least doubled 
from the previous measurement, 
or WBC 11–49 cells/mm³ with 
either a significant increase from 
the previous measurement or 
with symptoms suggestive of 
sleeping sickness 
2. Treatment success: remained 
disease free 

Location: Republic of the Congo 

Source of funding: not reported 

Study ID: not reported  

Bastide 2011 

Design: large field cohort 
study, unclear if prospective 
or retrospective 

Dates: not reported 

n = 8516 

Age: not reported 

Diagnosis: ’parasiologically confirmed 
first-stage HAT’, no further details 

1. Pentamidine, Short treament schedule 
(7/8 days), n = 4597 

2. Comparison, Pentamidine long treatment 
schedule (10 days), n = 3919 

Schedule: Pentamidine isothionate 4 
mg/kg/day for7/8 days (short treatment 
schedule) or 10 days (long treatment 
schedule) 

1. Relapse: as diagnosed by the 
physician-in-charge on the basis 
of clinical symptoms and 
laboratory results 
2. Treatment success: ‘cure’ 

Location: 18 HAT control programs in six 
endemic countries 

Source of funding: not reported 

Study ID: not reported 

Burri 2016 

Design: RCT 

Dates: April 2003 to February 
2007 

n = 81 

Age: 15 to 50 years  

Diagnosis: first stage HAT: presence 
of parasites in the blood or lymph and 
their absence in the CSF, confirmed 
by <5mm3 WBC  

1. Pentamidine, n = 41 

2. Pafuramidine orally, n = 40 

Schedule: Pentamidine intramuscular 
injections 4 mg/kg, once a day for 7 days 

Comparison group (pafuramidine, 
experimental unlicensed drug) was not 
included in this report 

1. Overall death 
2. Treatment success: absence 
of parasites in blood, lymph 
nodes, and CSF, as well as 
<5mm3 WBCs in the CSF 
3. Serious adverse events 
4. Adverse events 

Location: Democratic Republic of Congo, 
two sites 

Source of funding: Bill and Melinda 
Gates Foundation, Immtech 
Pharmaceuticals, Inc 

Study ID: NCT00803933 

Doua 1993 

Design: Retrospective 
observational study 

Dates: September 1985 to 
March 1992 

n = 150 

Age: not reported 

Diagnosis: first stage HAT: in the 
blood-lymphatic phase (WBC < 
5mm3, protein <40 mg% and no 
evidence of trypanosomes in CSF) 

Pentamidine 

Schedule: ten intramuscular or intravenous 
injections at a dose of 4 mg/kg every 2 
days 

1. Overall death 
2. Relpse 
3. Adverse events 

Location: Ivory Coast 

Source of funding: not reported 

Study ID: not reported 
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Study 

Design 

Dates 

Participants 

N 

Age 

Diagnosis 

Intervention Outcomes 

Additional details 

Location 

Source of funding 

Study ID 

Eperon 2006 

Design: retrospective 
observational study  

Dates: June 2000 to 
December 2002 

n = 850 

Age: 54 pre-school children and 766 
older patients 

Diagnosis: first-stage HAT: 
trypanosomes in lymph nodes or 
blood with CSF examination showing 
no trypanosomes and <5 WBC/mm3 

Pentamidine 

Schedule: Intramuscular pentamidine 
isethionate, 4 mg/kg daily for 7 days 

1. Overall death 
2. Relapse: trypanosomes in 
blood or CSF, WBC count in the 
CSF significantly increased, or 
WBC count showed little 
variation and the patient had 
symptoms and signs consistent 
with HAT 
3. Treatment failure: Death or 
relapse 
4. Treatment success: absence 
of relpse 
5. Severe adverse events 
6. Adverse events 

Location: South Sudan, sleeping 
sickness treatment centre  

Source of funding: not reported 

Study ID: not reported 

Notes: Data for HAT stage 2 patients 
were not extracted for this report 

Ginoux 1984 

Design: Retrospective 
observational study 

Dates: 1981 to 1982 

n = 90 

Age: not reported 

Diagnosis: first stage HAT: < 4 
cells/mm3 in CSF and albumin <0.22 
g/l) 

Pentamidine, administered as ambulatory 
treatment 

Schedule: 5 daily injections + 5 no-
treatment days + 3 daily injections. Each 
injection 1 ml/10 kg; maximum 5 ml. 

Overall mortality Location: Democratic Republic of the 
Congo 

Source of funding: The United Nations 
Develoment Programme, the World 
Bank, WHO Special Program for 
Research and Training on Tropical 
Diseases 

Study ID: not reported 

Notes: Data for HAT stage 2 patients 
were not extracted for this report 

Jamonneau 2003 

Design: Retrospective 
observational study 

Dates: April and May 2000 

n = 31 (first stage), 11 (intermediate 
stage) 

Age: not reported 

Diagnosis: first stage HAT: WBC 0-5 
cells/mm3 and negative in DC, 
intermediate stage: patients with 20 
cells/mm3  

Pentamidine 

Schedule: not reported 

Relapse Location: Ivory Coast 

Source of funding: not reported 

Study ID: not reported 
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Study 

Design 

Dates 

Participants 

N 

Age 

Diagnosis 

Intervention Outcomes 

Additional details 

Location 

Source of funding 

Study ID 

Mesu 2018a 

Design: RCT 

Dates: October 2012 to 
November 2016 

n = 394 

Age: ≥15 years 

Diagnosis: late second stage HAT: 
parasites in blood or lymph node fluid, 

CSF WBC count >20 cells per μL or 

trypanosomes in the CSF 

1. Fexinidazole, oral once a day (days 1–4: 
1800 mg, days 5–10: 1200 mg), n=264 

2. NECT, oral nifurtimox three times a day 
(days 1–10: 15 mg/kg per day) with 
eflornithine twice a day as 2 h infusions 
(days 1–7: 400 mg/kg per day), n=130  

1. Overall deaths 
2. Death due to HAT 
3. Relapse: trypanosomes in any 
body fluid 
4. Treatment failure: rescue 
treatment, death, CSF WBC >20 
cells/microL, trypanosomes in the 
blood, lost to follow-up, consent 
withdrawal 
5. Treatment success 
6. Serious adverse events 
7. Adverse events 

Location: Democratic Republic of the 
Congo and Central African Republic 

Source of funding: Drugs for Neglected 
Diseases initiative 

Study ID: NCT01685827 

Notes: published and unpublished data 
from this study were used in this report 

Mesu 2018b 

Design: single arm extension 
trial 

Dates: ongoing 

n = 230 

Age: ≥15 years 

Diagnosis: stage 1 and early stage 2 
HAT parasite in the blood or lymph 
and absence of parasite in the CSF, 
stratified by stage 1 (CSF WBC ≤5 
cells/µL ) and early stage 2 HAT 
(CSF WBC 6 to 20 cells/µL) 

Fexinidazole 

Schedule: 1800mg (3x600-mg tablets) 
administered orally once daily for 4 days, 
followed by 1200mg (2x600-mg tablets) 
administered orally once daily for 6 days, 
with food 

1. Overall deaths 
2. Treatment failure 
3. Treatment success 
4. Serious adverse events 
5. Adverse events 

Location: Democratic Republic of the 
Congo 

Source of funding: Drugs for Neglected 
Diseases initiative 

Study ID: NCT02169557 

Notes: unpublished data from this study 
were used in this report 

Mesu 2018c 

Design: single arm extension 
trial 

Dates: ongoing 

n = 125 

Age: 6-15 years 

Diagnosis: stage 1 (trypanosomes in 
the blood or lymph, no trypanosomes 
in the CSF, and CSF WBC 
≤5cells/µL), early stage 2 
(trypanosomes in the blood or lymph, 
no trypanosomes in the CSF, and 
CSF WBC 6 to 20cells/µL), and late 
stage 2 HAT (trypanosomes in the 
blood or lymph, and either CSF WBC 
>20cells/µL or trypanosomes in the 
CSF)  

Fexinidazole 

Schedule: Fexinidazole orally, with the 
dosage regimen depending on the child’s 
body weight:  
•   ≥20kg and <35kg: 1200mg (2x600-mg 
tablets) once daily for 4 days, then 600mg 
(1 x 600-mg tablet) once daily for 6 days 
•   ≥35kg (same as in adults): 1800mg 
(3x600-mg tablets) once daily for 4 days, 
then 1200mg (2x600-mg tablets) once daily 
for 6 days 

1. Overall deaths 
2. Treatment failure 
3. Treatment success 
4. Serious adverse events 
5. Adverse events 

Location: Democratic Republic of the 
Congo 

Source of funding: Drugs for Neglected 
Diseases initiative 

Study ID: NCT02184689 

Notes: unpublished data from this study 
were used in this report 
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Study 

Design 

Dates 

Participants 

N 

Age 

Diagnosis 

Intervention Outcomes 

Additional details 

Location 

Source of funding 

Study ID 

Ngoyi 2010 

Design: prospective 
longitudinal observational 
study 

Dates: May 2005 to May 2008 

n = 41 

Age: ≥12 years 

Diagnosis: first stage HAT:WBC 
count 0–5 cells/mL and no 
trypanosomes in CSF 

Pentamidine  

Schedule: 4 mg/kg/day IM for 8 days 

1. HAT related deaths 
2. Relapse 
3. Treatment success: Clinical 
and parasitological cure, 
probable cure 

Location: one hospital in the Democratic 
Republic of the Congo 

Source of funding: not reported 

Study ID: not reported 

Pohlig 2016 

Design: RCT 

Dates: August 2005 to 
September 2009 

n = 273 

Age: >=12 years of age 

Diagnosis: first stage HAT: 
trypanosomes in blood and/or lymph, 
no trypanosomes in CSF, and <=5 
WBCs/mm3 in CSF 

1. Pentamidine, n = 137 

2. Comparison, pafuramidine orally, n = 
136  

Schedule: 4 mg/kg pentamidine 
intramuscular injection once daily for 7 
days 

Comparison group (pafuramidine, 
experimental unlicensed drug) was not 
included in this report  

1. Overall deaths 
2. HAT related deaths 
3. Relapse: trypanosomes in any 
body fluid 
4. Treatment success: no 
evidence for parasitological 
relapse and <5 WBCs/mm3 in 
CSF 
5. Serious adverse events 
6. Adverse events 

Location: one trypanosomiasis reference 
center in Angola, one hospital in South 
Sudan, and four hospitals in the 
Democratic Republic of the Congo 

Source of funding: the Bill and Melinda 
Gates Foundation 

Study ID: ISRCTN85534673  

Ruiz 2002 

Design: Retrospective 
observational study 

Dates: July 1997 

n = 79 

Age: not reported 

Diagnosis: first stage HAT: WBC <=5 
cells/mL and no trypanosomes in 
CSF 

Pentamidine 

Schedule: 10 injections of 4 mg/kg body 
weight/day on alternate days 

1. Relapse Location: Angola 

Source of funding: not reported 

Study ID: not reported 

Notes: 21 participants with WBC 6-10 
cells/mL were not included in this report 

Tarrall 2014a 

Design: RCT 

Dates: September 2009 to 
October 2010 

n = 72 

Age: 18-45 years 

Diagnosis: healthy male volunteers 

1. Fexinidazole: ascending  doses from 100 
to 3,600 mg in the form of an oral 
suspension 

2. Placebo 

Adverse events Location: France 

Source of funding: Drugs for Neglected 
Diseases 

Study ID: NCT00982904 

Notes: protocol 1A 

Tarrall 2014b 

Design: RCT 

Dates: September 2009 to 
October 2010 

n = 13 

Age: 18-45 years 

Diagnosis: healthy male volunteers 

Fexinidazole, single-dose fexinidazole,  
either  as  a  suspension (PIB formulation)  

Adverse events Location: France 

Source of funding: Drugs for Neglected 
Diseases 

Study ID: NCT00982904 

Notes: protocol 1B 
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Study 

Design 

Dates 

Participants 

N 

Age 

Diagnosis 

Intervention Outcomes 

Additional details 

Location 

Source of funding 

Study ID 

Tarrall 2014c 

Design: RCT 

Dates: September 2009 to 
October 2010 

n = 27 

Age: 18-45 years 

Diagnosis: healthy male volunteers 

1. Fexinidazole: 1,200, 2,400 and 3,600 mg 
doses (tablet formulation) as a single daily 
dose for 14 days under fasting conditions 

2. Placebo 

Adverse events Location: France 

Source of funding: Drugs for Neglected 
Diseases 

Study ID: NCT00982904 

Notes: protocol 1C 

Tarrall 2014d 

Design: RCT 

Dates: February 2011 to April 
2011 

n = 12 

Age: 18-45 years 

Diagnosis: healthy male volunteers 

Fexinidazole: 1,200 mg as oral tablets 
under fasted conditions or with a meal 

Adverse events Location: France 

Source of funding: Drugs for Neglected 
Diseases 

Study ID: NCT01340157 

Notes: protocol 2 

Tarrall 2014e 

Design: RCT 

Dates: not reported 

n = 30 

Age: 18-45 years 

Diagnosis: healthy male volunteers 

1. Fexinidazole 

2. Placebo 

Schedule:  Cohort 1: fexinidazole 1,800 mg 
or placebo from day 1 to day 4, then 
fexinidazole 1,200 mg or placebo from day 
5 to day 10. 

Cohort 2: fexinidazole 2,400 mg or placebo 
from day 1 to day 4, then fexinidazole 
1,200 mg or placebo from day 5 to day 10. 

Adverse events Location: France 

Source of funding: Drugs for Neglected 
Diseases 

Study ID: NCT0148370 

Notes: protocol 3 

Tongue 2006 

Design: Retrospective 
observational study 

Dates: March 2006 

n = 54 

Age: not reported 

Diagnosis:First stage HAT, no further 
details reported 

Pentamidine 

Schedule: not reported 

Relapse Location: Chad 

Source of funding: not reported 

Study ID: not reported 
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Appendix 7: Data and analyses 
1. Fexinidazole (oral) versus nifurtimox-eflornithine (oral/IV) in second stage HAT 

1.1 Overall mortality, follow-up: 24 months 

 
Causes of death: not reported 

1.2 Death likely due to HAT, follow-up: 1 month 

 
Causes of death: not reported 

1.3 Relapse, follow-up: 12 months 

 

1.4 Treatment failure, follow-up: 24 months 

 

1.5 Treatment success, follow-up: 24 months 
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1.6 Serious adverse events, follow-up: 18 months 

 
Four serious adverse events reported in three participants who received fexinidazole were considered possibly 
related to treatment: personality change, acute psychosis, and hyponatraemia. One patient with personality change 
died later from an unrelated serious adverse event following the use of traditional medicine, and the three other 
cases recovered 

1.7 Adverse events, follow-up: 18 months 

 

1.8 Adverse events: central nervous system, follow-up: 24 months 

 

1.9 Adverse events: bone marrow toxicity, follow-up: 24 months 

 

1.10 Adverse events: gastrointestinal symptoms, follow-up: 24 months 

 

1.11 Adverse events: skin reactions, follow-up: 24 months 
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1.12 Adverse events: infections, follow-up: 24 months 

 

1.13 Adverse events: cardiotoxicity, follow-up: 24 months 

 

1.14 Adherence to treatment 

All participants were inpatients and the study did not report on this outcome. 

1.15 Withdrawals from treatment, follow-up: end of treatment 

 
 

2. Fexinidazole (oral) versus placebo in healthy adult male volunteers 

2.1 Serious adverse events, follow-up: not reported 

 
Two SAEs were reported by subjects who received fexinidazole: one subject (2,400 mg) asked to stop the study 
after 9 days of treatment due to intermittent headache, anxiety, vomiting, liquid stool episodes and myalgia of 
inferior limbs. Moderate anxiety had started the day preceding the first study drug administration and appeared to 
be the only cause of hospitalisation. The other SAE, on day 15, was observed in a second subject (3,600 mg) who 
exhibited a marked elevation in AST (10 times the normal upper limit) and ALT (7.4 times the normal upper limit). 
The volunteer was kept in the unit for surveillance for 48 h as the decrease was as strong as the increase. The 
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subject was followed up for an additional 15 days until transaminase values were back to normal. Bilirubinaemia 
remained normal throughout the follow-up period. 

2.2 Adverse events, follow-up: not reported 

 

2.3 Adverse events: central nervous system, follow-up: not reported 

 

2.4 Adverse events: skin reactions, follow-up: not reported 

 

2.5 Withdrawals from treatment, follow-up: end of treatment 
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3. Fexinidazole (oral) in adults and children stratified by age and HAT stage (single arm 
prospective studies) 

3.1 Overall mortality at 18 months follow-up 

Population Study* Events / 
participants 

Rate per 1000 Causes of death 

stage age 

Stage 1 ≥15 years Mesu 2018b 3 / 189 16 per 1000 1 due to meningeal disorder 
and encephalitis, 1 due to 
shock, and 1 due to 

Peritonitis, all were considered 
as not related to the treatment 
or to the disease 

6-15 years Mesu 2018c 1 / 69 14 per 1000 unrelated to treatment: death 
followed a traumatic 
aggression that caused 2 
SAEs (dyspnoea and injury) 

Early stage 2 ≥15 years Mesu 2018b 1 / 41 24 per 1000 from anaemia, pulmonary 
sepsis and nephropathy 

6-15 years Mesu 2018c 0 / 19 0 per 1000 None 

Late stage 2 6-15 years Mesu 2018c 0 / 37 0 per 1000 none 

* All single arm extension studies to RCT Mesu 2018a 

3.2 Treatment failure* at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 4 / 189 21 per 1000 Single arm extension studies 
to RCT Mesu 2018a 

6-15 years Mesu 2018c 1 / 69 14 per 1000 

Early stage 2 ≥15 years Mesu 2018b 1 / 41 24 per 1000 

6-15 years Mesu 2018c 0 / 19 0 per 1000 

Late stage 2 6-15 years Mesu 2018c 1 / 37 27 per 1000 

*death, relapse, loss to follow-up, absence of lumbar puncture, consent withdrawal 

3.3 Treatment success* at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 185 / 189 979 per 1000 Single arm extension studies 
to RCT Mesu 2018a 

6-15 years Mesu 2018c 68 / 69 986 per 1000 

Early stage 2 ≥15 years Mesu 2018b 40 / 41 977 per 1000 

6-15 years Mesu 2018c 19 / 19 1000 per 1000 

Late stage 2 6-15 years Mesu 2018c 36 / 37 973 per 1000 

* alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL; after 18 months follow-up 
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3.4 Serious adverse events at 18 months follow-up 

Population Study Events / 
participants 

Rate per 
1000 

Details 

stage age 

Stage 1 ≥15 years Mesu 2018b* 17 / 189 90 per 1000 Infections and infestations 8x, 3 x 
Gastrointestinal disorders, 1x Injury, 
poisoning and procedural 
complications(wound), 1x Uterine 
leiomyoma, 1x Psychiatric disorders 

6-15 years Mesu 2018c* 5 / 69 72 per 1000 not reported for the subgroup of HAT 
stage 1 separately 

Early stage 2 ≥15 years Mesu 2018b* 6 / 41 146 per 
1000 

Cerebral malaria, Pulmonary sepsis, 
Inguinal hernia 2x, Anaemia, 
Nephropathy 

6-15 years Mesu 2018c* 2 / 19 105 per 
1000 

not reported for the subgroup of HAT 
stage 2 separately 

Late stage 2 6-15 years Mesu 2018c* 4 / 37 108 per 
1000 

not reported for the subgroup of HAT 
stage 2 separately 

Healthy 18-45 years Tarrall 2014b** 0 / 13 0 per 1000 None 

Tarrall 2014d** 0 / 12 

* Single arm extension studies to RCT Mesu 2018a 
** single dose of 1200 mg 

3.5 Adverse events at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 176 / 189 931 per 1000 Single arm extension 
studies to RCT Mesu 
2018a 6-15 years Mesu 2018c 61 / 69 884 per 1000 

Early stage 2 ≥15 years Mesu 2018b 38 / 41 927 per 1000 

6-15 years Mesu 2018c 18 / 19 947 per 1000 

Late stage 2 6-15 years Mesu 2018c 37 / 37 1000 per 1000 

Healthy 18-45 years Tarrall 2014b 11 / 13 846 / 1000 single dose of 1200 mg 

Tarrall 2014d 9 / 12 750 per 1000 

Tarrall 2014e 98 AEs were 
experienced among 
30 participants 

Not estimable 1200 mg to 2400 mg 
oral fexinidazole for 10 
days 

3.6 Adverse events: central nervous system at 18 months follow-up 

Population Study Events / participants Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 112 / 189 * 593 per 1000 Single arm extension 
studies to RCT Mesu 
2018a 6-15 years Mesu 2018c 31 / 69 * 449 per 1000 

Early stage 2 ≥15 years Mesu 2018b 30 / 41 * 732 per 1000 

6-15 years Mesu 2018c 10 / 19 * 526 per 1000 

Late stage 2 6-15 years Mesu 2018c 20 / 37 * 541 per 1000 

Healthy 18-45 years Tarrall 2014d 3 / 12 ** 250 per 1000 single dose of 1200 mg 

Tarrall 2014e 32 events were 
experienced among 
30 participants 

Not estimable 1200 mg to 2400 mg 
oral fexinidazole for 10 
days 

*headache, dizziness, tremor  

**headache 



WHO gambiense HAT systematic review 

Trusted evidence. Informed decisions. Better health.                                                                                            
49 

3.7 Adverse events: bone marrow toxicity* at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 12 / 189 63 per 1000 Single arm 
extension studies to 
RCT Mesu 2018a 6-15 years Mesu 2018c 10 / 69 145 per 1000 

Early stage 2 ≥15 years Mesu 2018b 2 / 41 49 per 1000 

6-15 years Mesu 2018c 4 / 19 211 per 1000 

Late stage 2 6-15 years Mesu 2018c 6 / 37 162 per 1000 

*anaemia, neutropenia 

3.8 Adverse events: gastrointestinal symptoms* at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 143 / 189 757 per 1000 Single arm 
extension studies to 
RCT Mesu 2018a 6-15 years Mesu 2018c 55 / 69 797 per 1000 

Early stage 2 ≥15 years Mesu 2018b 36 / 41 878 per 1000 

6-15 years Mesu 2018c 15 / 19 789 per 1000 

Late stage 2 6-15 years Mesu 2018c 28 / 37 757 per 1000 

Healthy 18-45 years Tarrall 2014e 50 events were 
experienced 
among 30 
participants 

Not estimable 1200 mg to 2400 
mg oral fexinidazole 
for 10 days 

* vomiting, nausea, dyspepsia, abdominal pain, salivary hypersecretion, constipation, gastritis, hernia, dry mouth 

3.9 Adverse events: skin reactions* at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 12 / 189 63 per 1000 Single arm 
extension studies to 
RCT Mesu 2018a 6-15 years Mesu 2018c 2 / 69 29 per 1000 

Early stage 2 ≥15 years Mesu 2018b 1 / 41 24 per 1000 

6-15 years Mesu 2018c 0 / 19 0 per 1000 

Late stage 2 6-15 years Mesu 2018c 5 / 37 135 per 1000 

*pruritus 

3.10 Adverse events: infections and infestations at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 11 / 189 58 per 1000 Single arm 
extension studies to 
RCT Mesu 2018a 6-15 years Mesu 2018c 3 / 69 * 43 per 1000 

Early stage 2 ≥15 years Mesu 2018b 3 / 41 73 per 1000 

6-15 years Mesu 2018c 2 / 19 * 105 per 1000 

Late stage 2 6-15 years Mesu 2018c 8 / 37 * 216 per 1000 

*malaria 
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3.11 Adverse events: cardiotoxicity* at 18 months follow-up 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 16 / 189 85 per 1000 Single arm extension 
studies to RCT Mesu 
2018a 6-15 years Mesu 2018c 2 / 69 29 per 1000 

Early stage 2 ≥15 years Mesu 2018b 1 / 41 24 per 1000 

6-15 years Mesu 2018c 1 / 19 53 per 1000 

Late stage 2 6-15 years Mesu 2018c 1 / 37 27 per 1000 

*palpitations 

3.12 Withdrawals from treatment*, follow-up: end of treatment 

Population Study Events / 
participants 

Rate per 1000 Comments 

stage age 

Stage 1 ≥15 years Mesu 2018b 0 / 189 0 per 1000 Single arm extension 
studies to RCT Mesu 
2018a 6-15 years Mesu 2018c 0 / 69 0 per 1000 

Early stage 2 ≥15 years Mesu 2018b 0 / 41 0 per 1000 

6-15 years Mesu 2018c 0 / 19 0 per 1000 

Late stage 2 6-15 years Mesu 2018c 0 / 37 0 per 1000 

Healthy 18-45 years Tarrall 2014b 1 / 13 77 per 1000 Single dose of 1200 mg 

Tarrall 2014d 1 / 12 83 per 1000 

Tarrall 2014e 7 / 30 233 per 1000 1200 mg to 2400 mg oral 
fexinidazole for 10d 

*all patients were hospitalized during the treatment period 

4. Pentamidine (IM) in adults and children with first stage HAT stratified by age 
(evidence from single arm trials or observational studies) 

4.1 Overall mortality, follow-up: up to 24 months 

Population Study Events / 
participants 

Rate per 1000 Causes of death 

age 

≥15 years Burri 2016 1 / 41 24 per 1000 Death not likely to be related to 
trypanosomiasis, no further details reported 

Doua 1993 4 / 150 27 per 1000 1 death during treatment, due to 
hyperthermia, 3 deaths in follow up period: 1 
of diabetes developed during treatment, 1 of 
viral hepatitis, 1 from unknown cause 

Eperon 2006 3 / 541 6 per 1000 Not reported 

≥ 12 years Pohlig 2016 7 / 130  54 per 1000 All deaths were considered not related or 
probably not related to the study drug, no 
further details reported on pentamidine 
deaths 

6-15 years Eperon 2006 0 / 255 0 per 1000 none 

0-5 years Eperon 2006 1 / 54 19 per 1000 unknown cause 

NR Ginoux 1984 0 / 90 0 per 1000 none 
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4.2 Death likely due to HAT, follow-up: 24 months 

Population Study Events / 
participants 

Rate per 1000 Causes of death 

Age 

≥15 years Ngoyi 2010 2 / 41 37 per 1000 Not reported other than that it 
was HAT related 

≥12 years Pohlig 2016 0 / 137 0 per 1000 none 

4.3 Relapse 

Population Study Follow-up Events / 
participants 

Rate per 
1000 

Definition 

age 

≥15 years Bastide 2011 24 months 368 / 4597 80 per 1000 Relapse within 24 months as 
diagnosed by the physician-in-
charge on the basis of clinical 
symptoms and laboratory 
results 

Doua 1993 7 months 1 / 146 7 per 1000 Not reported 

Eperon 2006 24 months 21 / 541 39 per 1000 trypanosomes in blood or CSF, 
or WBC count in the CSF 
significantly increased, or 
WBC count in the CSF showed 
little variation compared to 
previous control and the 
patient had symptoms and 
signs consistent with HAT 

Jammoneau 
2003 

6 months 0 / 31 0 per 1000 trypanosomes in blood and/or 
in the CSF 

Ngoyi 2010 24 months 1 / 41 24 per 1000 Not reported 

Ruiz 2002 22 months 2 / 79 25 per 1000 Not reported 

Tongue 2008 6 months 13 / 54 241 per 1000 Increased WBC in CSF, 
excluding low/wrong dose or 
poor quality drugs 

≥12 years Pohlig 2016 24 months 3 / 130 23 per 1000 Trypanosomes have been 
detected in any body fluid 

6-15 years Eperon 2006 24 months 11 / 255 43 per 1000 trypanosomes in blood or CSF, 
or WBC count in the CSF 
significantly increased, or 
WBC count in the CSF showed 
little variation compared to 
previous control and the 
patient had symptoms and 
signs consistent with HAT 

0-5 years Eperon 2006 24 months 0 / 54 0 per 1000 

4.4 Treatment failure 

Population Study Follow-up Events / 
participants 

Rate per 1000 Definition 

age 

≥15 years Balasegaram 
2006 

12 months 23 / 586 39 per 1000 Death or recurrence of 
parasites in any body fluid, 
CSF WBC count either 
significantly increased or with 
symptoms suggestive of 
sleeping sickness 

Eperon 2006 24 months 25 / 541 46 per 1000 relapse or death occurring 
during treatment or follow-up 
(unless an obvious external 
cause of death was reported) 

6-15 years Eperon 2006 24 months 11 / 255 43 per 1000 

0-5 years Eperon 2006 24 months 1 / 54 19 per 1000 
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4.5 Treatment success 

Population Study Follow-up Events / 
participants 

Rate per 1000 Definition 

age 

≥15 years Balasegaram 
2006 

12 months 619 / 652 949 per 1000 "remained disease free"; 
includes participants with 
first stage and intermediate 
HAT (0–10 cells WBC 
/mm³ CSF) 

Bastide 2011 24 months 4229 / 4597 920 per 1000 "cured"  

Burri 2016 24 months 31 / 32 969 per 1000 absence of parasites in 
blood, lymph nodes, and 
CSF, as well as <5mL 
WBCs in the CSF 

Eperon 2006 24 months 404 / 541 747 per 1000 definite or probable cure 
(absence of relapse 3 to 30 
months after discharge) 

Ngoyi 2010 24 months 30 / 41 732 per 1000 "cured" 

≥12 years Pohlig 2016 24 months 83 / 130 638 per 1000 Parasitological cure: no 
evidence for parasitological 
relapse and 5 WBCs/mm3 
in CSF 

6-15 years Eperon 2006 24 months 184 / 255 722 per 1000 definite or probable cure 
(absence of relapse 3 to 30 
months after discharge) 0-5 years Eperon 2006 24 months 32 / 54 593 per 1000 

4.6 Serious adverse events 

Population Study Follow-up Events / 
participants 

Rate per 1000 Causes 

age 

≥15 years Burri 2016 24 months 1 / 41 24 per 1000 1 death 

≥12 years Pohlig 2016 24 months 24 / 137 175 per 1000 1 subcutaneous abscess 
(considered probably 
related to pentamidine), no 
details of other SAEs 

In addition, Eperon 2006 reported that there were no severe adverse events among 541 adults and adolescents > 15 
years, 255 children 6-15 years and 54 children 0-5 years. 

4.7 Any adverse events 

Population Study Follow-up Events / 
participants 

Rate per 1000 

age 

≥15 years Burri 2016 Not reported 38 / 41 927 per 1000 

Eperon 2006 Not reported 154 / 541 285 per 1000 

Doua 1993 End of treatment 36 / 150 240 per 1000 

≥12 years Pohlig 2016 End of treatment 135 / 137 985 per 1000 

6-15 years Eperon 2006 Not reported 45 / 255 176 per 1000 

0-5 years Eperon 2006 Not reported 11 / 54 204 per 1000 

4.8 Adverse events: Nervous system disorders, follow-up: end of treatment 

Population Study Events / 
participants 

Rate per 1000 Comments 

age 

≥15 years Doua 1993 6 / 150 40 per 1000 headache, dizziness, 
dysgeusia 

≥12 years Pohlig 2016 26 / 137 190 per 1000 
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4.9 Adverse events: Gastrointestinal disorders, follow-up: end of treatment 

Population Study Events / participants Rate per 1000 

age 

≥15 years Pohlig 2016 23 / 137 168 per 1000 

4.10 Adverse events: Skin disorders, follow-up: end of treatment 

Population Study Events / 
participants 

Rate per 1000 Comments 

age 

≥15 years Doua 1993 1 / 150 7 per 1000 pruritus 

≥12 years Pohlig 2016 1 / 137 7 per 1000 

4.11 Adverse events: Cardiovascular, follow-up: end of treatment 

Population Study Events / 
participants 

Rate per 1000 Comments 

age 

≥12 years Pohlig 2016 86 / 137 628 per 1000 blood pressure 
disorders, shock 

4.12 Withdrawals from treatment, follow-up: end of treatment 

Population Study Events / participants Rate per 1000 

age 

≥15 years Burri 2016 0 / 41 0 per 1000 

≥12 years Pohlig 2016 0 / 137 0 per 1000 
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Appendix 8. Summary of studies evaluating 
adherence 

Introduction 

In order to inform recommendations about the use of fexinidazole for the management of HAT, 
the guideline expert group needs an estimate of the expected adherence to a 10-day 
fexinidazole oral regimen in rural African populations. Additional information regarding observed 
differences in adherence between particular subgroups, and which interventions have an impact 
on adherence in these settings, are also needed.  

An unsuccessful treatment for HAT has potentially fatal consequences. With an oral 
administration, treatment effectiveness will depend in part on adherence to the 10-day regimen, 
and poor adherence to oral treatments have been flagged as a potential problem if fexinidazole 
is to be administered in the community. In addition, if there are observed differences in 
adherence within particular population subgroups (e.g. due to educational level or age) specific 
interventions may be needed to ensure sufficient adherence. These aspects can help inform 
the interpretation of the available evidence and formulation of recommendations. 

Objectives 

The main focus of this report is to summarise the evidence on adherence to oral malaria 
treatment, as a proxy of what would be the expected adherence to the 10-day fexinidazole oral 
regimen in rural African populations. Where available, we have also reported on predictors of 
adherence in this setting and if particular interventions have been shown to impact on 
adherence.  

Other aspects of adherence to treatment, such as attitudes of patients, barriers and facilitators 
are outside of the scope of this report. 

Search and study selection 

A non-systematic search was conducted in Pubmed, Epistemonikos, Trip Database and Google 
Scholar to identify relevant studies that assessed adherence to malaria treatment. The 
keywords used were “adherence”, “compliance”, “malaria” and “Africa”. Systematic reviews 
were prioritised for inclusion in the first instance, and the words “review” and “systematic review” 
were used to limit the search. 

The list of titles retrieved from each database was scanned for potentially relevant references, 
however systematic title, abstract and full-text screening was not conducted.  

Four recent systematic reviews were identified (Banek 2014, Bruxvoort 2014, Fuangchan 2014, 
Yakasai 2015). Additional primary studies were identified but were not included in this report as 
the evidence from the systematic reviews was considered sufficient.  

Summary of included systematic reviews 

A full grading of the evidence has not been conducted, as it was not considered appropriate, 
however evidence from these systematic reviews is summarised in the tables below ( 

Summary of results 

Four systematic reviews reported on adherence to antimalarial drugs and included 16 to 55 
studies per review. The studies reported a wide range of adherence to antimalarial drugs, from 
1.5% to 100% (Table 2). 

Three systematic reviews reported on factors associated with adherence to antimalarial drugs 
(Table 3). Factors associated with adherence to antimalarial drugs included having an older 
compared to a younger caregiver; being an older compared to a younger patient; higher literacy-
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, education-, or income level; having received instructions or explanations about the treatment, 
including instructive packaging; having greater knowledge of the disease; first dose 
administered at health centre; and given the exact number of tablets. Factors associated with 
non-adherence to antimalarial drugs included being male; experiencing vomiting; experiencing 
adverse events; caregivers’ perception that the condition is not severe; and belief in traditional 
medicine. 

Types of interventions that have been used to promote adherence to antimalarial drugs were 
reported in three systematic reviews (Table 4). Interventions included subsidizing medication; 
supervised dosing or directly-observed therapy (DOT); more convenient dosing regimen, 
including shorter duration of treatment; training of shopkeepers or community health workers; 
supply through community health workers; caregiver education; pre-packaged drugs, including 
age targeted packaging and packaging with pictorial aids; verbal, poster, video, or visual media 
instructions; and different combinations of these types of interventions. See Tables 1-4.  
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Table 1. Characteristics of included systematic reviews 

Study details Population1  Country Treatment  Interventions Measurement method 

Banek 2014 

Banek K, Lalani M, Staedke SG, 
Chandramohan D. Adherence to 
artemisinin-based combination 
therapy for the treatment of malaria: 
a systematic review of the evidence. 
Malaria journal. 2014. 13(1):7. 

Study design 

Systematic review 

Objective 

To summarize the current evidence 
base on artemisin-based 
combination (ACT) adherence for 
the treatment of malaria. 

Search dates 

1990 - April 2013 

Databases 

Medline, Embase and Global Health 

Other criteria 

Peer-reviewed, English-language 

 

All ages (Alba 2010, Barnes 2005, 
Cohen 2012, Congpuong 2010, 
Fogg 2004, Kabanywanyi 2010, 
Lawford 2011, Meankaew 2010, 
Mubi 2011, Na-Bangchang 1997, 
Shwe 1998, Yeung 2008, Zaw Win 
2012) 

Infants and young children (Achan 
2009, Ajayi 2008a, Ajayi 2008b, Beer 
2009, Chinbuah 2006, Depoortere 
2004a, Depoortere 2004b, Kachur 
2004, Kalyango 2013, Kangwana 
2011, Ngasala 2011, Ogolla 2013, 
Ratsimbasoa 2012, Simba 2012)  

Infants and young children (Dunyo 
2011)  

Infants, children and adolescents 
(Onyango 2012, Watsierah 2011) 

Infants, children, adolescents and 
adults (Gerstl 2010, Lemma 2011, 
Mace 2011, Rahman 2008)   

Children, adolescents and adults 
(Bell 2009, Faucher 2009) 

Adolescents and adults (Asante 
2009) 

 

Africa 

Benim (Faucher 2009); Ethiopia 
(Lemma 2011); Gambia (Dunyo 
2011); Ghana (Asante 2009, Ajayi 
2008a, Ajayi 2008b, Cinbuah 2006); 
Kenya (Lawford 2011, Kangwana 
2011, Ogolla 2013, Onyango 2012, 
Watsierah 2011); Madagascar 
(Ratsimbasoa 2012); Malawi (Bell 
2009, Mace 2011); Nigeria (Ajayi 
2008a, Ajayi 2008b); Sierra Leone 
(Gerstl 2010); South Africa (Barnes 
2005); South Sudan (Depoortere 
2004b); Tanzania (Alba 2010, 
Kabanwanyi 2010, Kachur 2004, 
Ngasala 2011, Mubi 2011, Simba 
2012); Uganda (Acham 2009, Ajayi 
2008a, Ajayi 2008b Cohen 2012, 
Fogg 2004, Kalyango 2013); 
Zanzibar (Beer 2009); Zambia 
(Depoortere 2004) 

Asia 

Bangladesh (Rahman 2008); 
Cambodia (Yeung 2008); Myanmar 
(Shwe 1998, Zaw Win 2012); 
Thailand (Conpuong 2010, 
Meankawe 2010, Na-Bangchang 
1997) 

Antimalarial drugs 

AL (Ajayi 2008a, Ajayi 2008b, 
Barnes 2005, Bell 2009, Chinbuah 
2006, Cohen 2012, Depoortere 
2004b, Dunyo 2011, Faucher 2009, 
Fogg 2004, Kalyango 2013, 
Kabanwanyi 2010, Kangwana 2011, 
Lawford 2011, Lemma 2011, Mace 
2011, Mubi 2011, Ngasala 2011, 
Ogolla 2013, Simba 2012, Zaw Win 
2012) 

AL+Q (Achan 2009) 

AQ+AS (Ajayi 2008a, Ajayi 2008b, 
Asante 2009, Beer 2009, Faucher 
2009, Gerstl 2010, Ratsimbasoa 
2012) 

AS+MQ (Congpuong 2010, 
Meankaew 2010, Na-Bangchang 
1997, Shwe 1998, Yeung 2008) 

AS+SP (Depoortere 2004a, Kachur 
2004) 

CPD (Bell 2009, Dunyo 2011) 

SP (Bell 2009, Faucher 2009) 

Not reported (Onyango 2012, 
Watsierah 2011)  

 

Treatment duration was not 
reported.  

Not applicable Method of assessing adherence 

Bioassay (Ngasala 2011, Na-
Bangchang 1997, Shwe 1998) 

Bioassay & self-report (Simba 2012, 
Congpuong 2010)  

Bioassay or self-report or MEMS (Bell 
2009)  

Pill counts (Asante 2009, Faucher 2009)  

Pill counts & self-report/ caregiver self-
report (Kabaywany 2011, Lemma 2011, 
Mace 2008, Ogolla 2013, Lawford 2011, 
Kalyango 2013, Zaw Win 2012, 
Chinbuah 2006, Mubi 2011, Beer 2009, 
Dunyo 2011, Gerstl 2010, Depoortere 
2004a, Depoortere 2004b, Kachur 2004, 
Achan 2009) 

Pill counts or self-report (Cohen 2012) 

Pill counts, self-report & bioassay 
(Rahman 2008, Fogg 2004) 

Self-report (Alba 2010, Barnes 2005, 
Kangwana 2011, Ratsimbasoa 2012, 
Ajayi 2008a, Ajayi 2008b, Yeung 2008, 
Meankaew 2010) 

 

Bruxvoort 2014 

Bruxvoort K, Goodman C, Kachur 
SP, Schellenberg D. How patients 
take malaria treatment: a systematic 
review of the literature on adherence 

Subjects included all age groups in 
25 studies, only children <5 in 19 
studies, both children <5 and older 
children in an additional 7 studies, 
and only adults in 4 studies. 

No additional details reported. 

Africa 

Benim (Faucher 2009); Burkina Faso 
(Krause 2000, Sirima 2003); Ethiopia 
(Lemma 2011); Gambia (Dunyio 
2010); Ghana (Abuaku 2004, Ajayi 
2008, Agyepong 2002, Ansah 2001, 
Chinbuah 2006, Yenboah-Antwi 

Antimalarial drugs 

AL - 3 days (Achan 2009, Bell 2009, 
Chinbuah 2006, Cohen 2012, 
Depoortere 2004b, Dunyo 2010, 
Faucher 2009, Fogg 2004, 
Kabanywanyi 2010, Kalyango 2013, 
Kangwana 2011, Lawford 2011, 

Interventions evaluated 

Age-based packaging of syrup & 
tablets (Yeboah-Antwi 2001) 

Community health worker training 
(Winch 2003) 

Method of assessing adherence: 

Laboratory assay (Na-Bangchang 1997, 
Shwe 1998)  

Pill count (Krause 2000) 
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to antimalarial drugs. PloS one. 
2014. 20;9(1):e84555. 

Study design 

Systematic review 

Objective 

To review studies reporting 
quantitative results on adherence to 
antimalarials, and to explore factors 
associated with adherence.  

Search dates 

Not reported 

Databases 

Pubmed. List from studies and 
reviews identified were also 
searched for references 

Other criteria 

Not reported 

 

2001); Kenya (Amin 2004, 
Kangwana 2011, Lawford 2011, 
Marsh 1999, Marsh 2004, Onyango 
2012); Malawi (Bell 2009, Mace 
2011); Mali (Thera 2000, Winch, 
2003); Nigeria (Ajayi 2008, Okonkwo 
2001); Rwanda (Twagirumukiza 
2010); Senegal (Soaures 2008); 
Sierra Leone (Gerstl 2010); South 
Africa (Barnes 2005); South Sudan 
(Depoortere 2004b); Tanzania 
(Kabanywanyi 2010, Kachur 2004, 
Simba 2012); Togo (Deming 1989); 
Uganda (Achan 2009, Ajayi 2008, 
Cohen 2006, Fogg 2004, Kalyango 
2013, Kolaczinski 2006, Nshakira 
2002, Nsungwa-Sabiiti 2005); 
Zambia (Depoortere 2004a); 
Zanzibar (Beer 2009) 

Asia 

Bangladesh (Rahman 2008); 
Cambodia (Denis 1998); China 
(Qingjun 1998); Myanmar (Shwe 
1998); Papua New Guinea (Lauwo 
2006); Sri Lanka (Reilley 2002); 
Thailand (Congpuong 2010, 
Fungladda 1998, Khantibul 2009, 
Na-Bangchang 1997, Takeuchi 
2010)  

Latin-America 

Brazil (Duarte 2003, Pereira 2011); 
Ecuador (Yepez 2000); Peru 
(Peeters-Grietens 2010) 

 

Lemma 2011, Mace 2011, Rahman 
2008, Simba 2012); duration not 
reported (Ajayi 2008, Barnes 2005, 
Onyango 2012) 

AQ+AS 3 days (Souares 2008) 

AS 4 days (Fungladda 1998) 

AS+AQ 3 days (Ajayi 2008, Beer 
2009, Faucher 2009, Gerstl 2010) 

AS+MQ - 2 days (Na-Bangchang 
1997); AS+MQ 3 days (Shwe 1998) 

AS+SP 3 days (Depoortere 2004a, 
Kachur 2004) 

CPD 3 days (Bell 2009, Dunyo 2003) 

CQ - 3 days (Agyepong 2002, Ansah 
2001, Nshakira 2002, Winch 2003, 
Yeboah-Antwi 2001); duration not 
reported (Deming 1989, Krause and 
Sauerborn 2000, Marsh 1999, 
Nsunga-Sabite 2005, Okonkwo 
2001, Sirima 2003, Thera 2000) 

CQ+PQ - 5 days (Reilley 2002); 7 
days (Pereira 2011, Yepez 2000); 8 
days (Qingjun 1998); 14 days 
(Duarte 2003, Khantikul 2009, 
Takeuchi 2010) 

CQ+SP - 3 days (Kolaczinski 2006, 
Lauwo 2006); duration not reported 
(Marsh 2004, Nsunga-Sabite 2005) 

PQ - 7 days (Peeters-Grietens 2010 
(Congpoung 2010 

Q 7 days (Achan 2009, 
Twagirumukiza 2010); duration not 
reported (Krause and Sauerborn 
2000) 

Q+DX 7 days (Duarte 2003) 

Q+TT 7 days (Denis 1998, 
Fungladda 1998) 

Drug label & verbal instructions 
(Agyepong 2002) 

Introduction of tablets to replace 
syrup (Ansah 2001) 

Packaging & availability through 
community health workers (Sirima 
2003) 

Packaging & counselling (Lauwo 
2006) 

Packaging (Qinjun 1998) 

Packaging and training (Shwe 1998) 

Pictorial insert & verbal instructions 
(Okokwo 2001) 

Posters & video (Denis 1998) 

Shop-keeper training (Marsh 1999, 
Marsh 2004) 

Subsidised AL, shopkeeper training & 
community awareness activities 
(Kanwana 2011) 

Self-report (Agyepong 2002, Chinbuah 
2006, Kabanywanyi 2010, Khantibul 
2009, Nshakira 2002, Reilley 2002) 

Self-report & drug assays (Congpoung 
2010) 

Self-report & laboratory assay (Qingjun 
1998, Souares 2008)  

Self-report & lumefrantine assay (Simba 
2012)  

Self-report & measurement of remaining 
syrup (Okonkwo 2001)  

Self-report & pill-count (Achan 2009, 
Beer 2009, Cohen 2012, Denis 1998, 
Depportere 2004a, Depportere 2004b, 
Dunyo 2010, Faucher 2009, Fungladda 
1998, Gerstl 2010, Kachur 2004, 
Kalyango 2013, Kolaczinski 2006, 
Lawford 2011, Lemma 2011, Mace 
2011, Pereira 2011) 

Self-report & triangulation with health 
centre records (Peeters-Grietens 2010) 

Self-report, electronic pill boxes & 
laboratory assay (Bell 2009) 

Self-report, pill count & electronic pill 
boxes (Twagirumukiza 2010) 

Self-report, pill count or measurement of 
remaining syrup (Ansah 2001, Winch 
2003, Yeboah-Antwi 2001) 

Self-report, pill-count & lumefrantine 
assay (Fogg 2004, Rahman 2008,  

Survey (Abuaku 2004, Ajayi 2008, Amin 
2004, Barnes 2005, Deming 1989, 
Duarte 2003, Kangwana 2011, Lauwo 
2006, Marsh 2004, Nsungwa-Sabiti 
2005, Onyango 2012, Sirima 2003, 
Takeucho 2010, Thera 2000, Yepez 
2000) 

Survey & laboratory assay (Marsh 1999, 

Follow-up ranged from 2 to 8 days 
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SP+CQ+AQ duration not reported 
(Abuaku 2004) 

Fuangchan 2014 

Fuangchan A, Dhippayom T, 
Kongkaew C. Intervention to 
promote patients' adherence to 
antimalarial medication: a systematic 
review. The American journal of 
tropical medicine and hygiene. 2014. 
8;90(1):11-9. 

Study design 

Systematic review 

Objective 

To explore the effectiveness of 
existing interventions promoting 
adherence to antimalarial drugs.  

Search dates 

Up to March 2013 

Databases 

Medline, Embase, Cinahl and 
Cochrane CENTRAL 

Other criteria 

Not reported 

 

Outpatients with uncomplicated 
malaria 

Infants and young children (Winch 
2003) 

Young children (Kangwana 2011) 

Children (Achan 2009, Afenyadu 
2005, Ansah 2001, Dunyo 201, 
Faucher 2009, Okonwo 2001)  

Adolescents and adults (Fungladda 
1998) 

Not specified (Agyepong 2002, 
Denis 1998, Lauwo 2006, Quingjun 
1998, Rahman 2008, Takeuchi 2010, 
Yeboah 2001,) 

 

  

Africa 

Benim (Faucher 2009); Gambia 
(Dunyo 2011); Ghana (Afenyadu 
2005, Agyepong 2002, Amshah 
2001, Yeboah 2001); Kenya 
(Kangwana 2011); Mali (Winch 
2003); Nigeria (Okonkwo 2001); 
Uganda (Achan 2009) 

Asia 

Bangladesh (Rahman 2008); 
Cambodia (Denis 1998); China 
(Quingjun 1998); Papua New Guinea 
(Lauwo 2006); Thailand (Fungladda 
1998, Takeuchi 2010) 

Antimalarial drugs 

AL 3 days (Kanwana 2011, Rahman 
2008) 

CD or AL 3 days (Dunyo 2011) 

CQ+PQ 14 days (Takeuchi 2010) 

CQ 3 days (Afenyadu 2005, Ansah 
2001, Yeboah 2001, Okonkwo 2001, 
Agyepong 2002, Winch 2003) 

CQ 3 days + PQ 8 days (Qingjun 
1998) 

CQ 3 days + SP single dose (Lauwo 
2006) 

Q+TT 7 days or AS 5 days 
(Fungladda 1998) 

Q 7 days or AL 3 days (Achan 2009) 

Q+TT 7 days (Denis 1998) 

SP or ASAQ or AL 3 days (Faucher 
2009) 

Interventions evaluated 

Community education (Denis 1998, 
Kangwana 2011, Winch 2003,) 

Convenient regimen (Achan 2009, 
Dunyo 2011, Faucher 2009, 
Fungladda 1998) 

Medication supervision (Rahman 
2008, Takeuchi 2010) 

Pre-packaging (Afenyadu 2005, 
Ansha 2001, Lauwo 2006, Qingjun 
1998, Yeboah 2001) 

Visual media (Okonkwo 2001) 

Visual media + verbal information 
(Agyenpong 2002, Okonkwo 2001) 

 

Method of assessing adherence 

Drug concentration measurement 
(Quingjun 1998) 

Interview (Kanwana 2011, Lauwo 2006, 
Takeuchi 2010) 

Remaining drug count (Faucher 2009) 

Remaining drug count & (caregivers) 
interview (Afenyadu 2005, Ansah 2001, 
Denis 1998, Dunyo 2011, Fungladda 
1998) 

Remaining drug count & questionnaire 
(Okonkwo 2001, Rahman 2008, Winch 
2003) 

Remaining drug count & self-report 
(Agyepong 2002) 

Remaining drug count, questionnaire & 
interview (Yeboah 2001) 

Self-report (Quingjun 1998) 

Remaining drug count & parents or 
guardians report (Achan 2009)  

Yakasai 2015 

Yakasai AM, Hamza M, Dalhat MM, 
Bello M, Gadanya MA, Yaqub ZM, 
Ibrahim DA, Hassan-Hanga F. 
Adherence to artemisinin-based 
combination therapy for the 
treatment of uncomplicated malaria: 
a systematic review and meta-
analysis. Journal of tropical 
medicine. 2015. 

Study design 

People with uncomplicated malaria. 

Participants were mainly children, 
adolescents and adults. No 
additional details reported. 

 

 

 

 

Africa 

DR Congo (Siddiqui 2015); Ethiopia 
(Lemma 2011); Ghana (Ajayi 2008, 
Amponsah 2015, Asante 2009, 
Chinbuah 2006); Kenya (Gore-
Langon 2015, Ogolla 2013, Lawford 
2011, Ontango 2012); Malawi (Bell 
2009, Ewing 2015, Mace 2011); 
Nigeria (Ajayi 2008); Sierra Leone 
(Gersl 2010); Tanzania (Beer 2009, 
Bruxvoort 2015, Kabanywanyi 2010, 
Kachur 2004, Simba 2012); Uganda 
(Achan 2009, Ajayi 2008, Cohen 

Antimalarial drugs 

AL (Ajayi 2008, Bell 2009, Chinbuah 
2009, Fogg 2004Kabanywanyi 2010, 
Lawford 2011, Mace 2011, Simba 
2012, Lemma 2011, Onyango 2012, 
Cohen 2012, Achan 2009, 
Amponsah 2015, Aung 2015, 
Bruxvoort 2015, Ewing 2015, Gore-
Langton 2015, Ogolla 2013) 

Although this review does not 
evaluate different interventions, the 
following sub-group comparison of 
interest was reported: 

Studies conducted in the public 
sector2 (Achan 2009, Aung 2015, 
Bruxvoort 2015, Congpoung 2010, 
Ewing 2015, Gore-Langton 2015, 
Siddiqui 2015, Ogolla 2013, Ajayi 
2008, Asante 2009, Bell 2009, 
Chinbuah 2006, Fogg 2004, 
Kabanywanyi 2010, Kachur 2004, 
Lawford 2011, Mace 2011, Beer 

Method of assessing adherence 

Blister pack (Asante 2009, Chinbuah 
2006, Foog 2004, Kabanywanyi 2010, 
Depoortere 2004, Gerstl 2010, Achan 
2009, Gore-Langton 2015, Siddiqui 
2015) 

Blister pack & self-report/ caregivers 
report (Ajayi 2008, Beer 2009, Cohen 
2012, Kachur 2004, Lawford 2011, 
Lemma 2011) 
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Systematic review and meta-
analysis 

Objective 

To determine the prevalence and 
predictors of adherence to artemisin-
based combination (ACT) for the 
treatment of uncomplicated malaria. 

Search dates 

Up to April 2015 

Databases 

Google Scholar, Medline, Embase, 
AJOL, Web of Science and 
Cochrane 

Other criteria 

Peer-reviewed, English-language 

2012, Fogg 2004); Zambia 
(Depoortere 2004) 

Asia 

Myanmar (Aung 2015); Thailand 
(Conpuong 2010) 

 

 

 

AS+AQ (Ajayi 2008, Asante 2009, 
Beer 2009, Gerstl 2010, Amponsah 
2015, Siddiqqui 2015) 

AS+SP (Kachur 2004, Depoortere 
2004) 

AS+PP (Amponsah 2015) 

AS+ MQ (Congpuong 2010) 

 DA/ PQ (Ewing 2015) 

 

Treatment duration was not 
reported.  

 

2009, Simba 2012, Depoortere 2004, 
Gersl 2010, Lemma 2011) vs studies 
conducted in the retail sector 
(Amponsah 2015, Bruxvoort 2015, 
Cohen 2012, Onyango 2012) vs 
studies conducted in the retail sector 
(Amposah 2015, Bruxvoort 2015, 
Cohen 2012, Onyango 2012) 

Copacked (Ajayi 2008, Amponsah 
2015, Asante 2009, Beer 2009, 
Bruxvoort 2015, Congpuong 2010, 
Depoortere 2004, Ewing 2015, Gerstl 
2010, Kachur 2004, Siddiqui 2015) vs 
fixed drug combination (Ajayi 2008, 
Achan 2009, Amponsah 2015, 39, 
Bell 2009, Bruxvoort 2015, Chinbuah 
2006, Cohen 2012, Ewing 2015, Fogg 
2004, Gore-Langton 2015, 
Kabanywanyi 2010, Lawford 2011, 
Lemma 2011, Mace 2011, Simba 
2012, Onyango 2012, Ogolla 2013, 
Siddiqui 2015) 

Twice daily (Achan 2009, Amponsah 
2015, Ajayi 2008, Asate 2009, Bell 
2009, Bruxvoort 2015, Chinbuah 
2006, Cohen 2012, Ewing 2015, Fogg 
2004, Gore-Langton 2015, 
Kabanywanyi 2010, Lawford 2011, 
Lemma 2011, Mace 2011, Simba 
2012, Onyango 2012, Ogolla 2013) 
vs once daily (Ajayi 2008, Amponsah 
2015, Beer 2009, Congpuong 2010, 
Depoortere 2004, Ewing 2015, Gerstl 
2010, Kachur 2004, Siddiqui 2015) 

Day 3 whole blood MQ/ self-report 
(Congpuong 2010) 

Pill-count (Amponsah 2015) 

Pill-count & dose recall (Mace 2011)  

Pill-count & self-report (Aung 2015, 
Bruxvoort 2015, Onyango 2012,) 

Pill-count, blister pack & self-report 
(Ewing 2015, Ogolla 2013) 

Questionnaire & electronic device (Bell 
2009)  

Self-report (Simba 2012)  

1Where possible, WHO age groups were used: 0 to 30 days: neonate; 1 month to 2 years: infant; 2 to 6 years: young children; 6 to 12 years: children; 12 to 18 years: adolescents; >18 years: adults; 2In the public sector, medications 
were given for free, and dispensed by health care professionals with clear instructions; in the retail sector medications are bought from drug stores or supermarkets without proper instructions on how to take them. 

Abbreviations: AL: artemether-lumefantrine; AL+Q: artemether-lumefantrine + quinina; AS: artesunate; AS+AQ: artesunate + amodiaquine; AS+MQ: artesunate + mefloquine AS+SP: artesunate + sulphadoxine-pyrimethamine; AS+PP: 
artesunate + piperazine; CDP: chlorproguanil-dapsone; CQ: chloriquidine; CQ+PQ: chloriquidine + primaquine; CQ+SP: chloriquidine  + sulphadoxine-pyrimethamine; DHA-PQ: Dihydroartemisinin-piperaquine; DOT: Directly observed 
therapy; CD: chlorproguanil-dapsone; MEMS: medical event monitoring system; PQ: primaquine; Q: quinine; Q+DX: quinine + doxycycline Q+TT: quinine + tetracycline; TT: tetracycline; SP: sulphadoxine-pyrimethamine  
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Table 2. Summary of systematic reviews reporting on adherence to malaria treatment 

Reference Number of included studies and 
sample size 

Reported adherence  

Banek 2014 

Banek K, Lalani M, Staedke SG, Chandramohan D. 
Adherence to artemisinin-based combination 
therapy for the treatment of malaria: a systematic 
review of the evidence. Malaria journal. 2014. 
13(1):7. 

37 studies 

Sample size ranged from 32 to 3,288 

Pooled prevalence of adherence: not reported 

Adherence ranged from 38.7% to 99.2%  

Adherence for studies conducted in Africa ranged from 38.7% (Ethiopia) to 99.2% (Uganda) 

Bruxvoort 2014 

Bruxvoort K, Goodman C, Kachur SP, Schellenberg 
D. How patients take malaria treatment: a 
systematic review of the literature on adherence to 
antimalarial drugs. PloS one. 2014. 20;9(1):e84555. 

55 studies 

Sample size ranged from 31 to 1,806  

Pooled prevalence of adherence: not reported 

Adherence ranged from 1.5% to 100%  

Adherence for studies conducted in Africa ranged from 1.5% (Mali) to 100% (Ghana, Malawi) 

Fuangchan 2014 

Fuangchan A, Dhippayom T, Kongkaew C. 
Intervention to promote patients' adherence to 
antimalarial medication: a systematic review. The 
American journal of tropical medicine and hygiene. 
2014. 8;90(1):11-9. 

16 studies  

N = 9,248 participants. Sample size 
ranged from 137 to 2,749 

Pooled prevalence of adherence: not reported 

Adherence ranged from 0.5% to 93.1% (these values were taken from the control group or before the intervention was implemented)  

Adherence for studies conducted in Africa ranged from 21.6% (Mali) to 88.9% (Ghana) (these values were taken from the control 
group or before the intervention was implemented) 

Yakasai 2015 

Yakasai AM, Hamza M, Dalhat MM, Bello M, 
Gadanya MA, Yaqub ZM, Ibrahim DA, Hassan-
Hanga F. Adherence to artemisinin-based 
combination therapy (ACT) for the treatment of 
uncomplicated malaria: a systematic review and 
meta-analysis. Journal of tropical medicine. 2015. 

25 studies (and 6 sub-studies included 
in the analysis) 

Sample size ranged from 26 to 918 

  

Pooled prevalence of adherence (95% CI) = 69.77% (62.11% to 77.43%); however significant statistical heterogeneity was present 
(I2=96.3%, p=0.000) 

Adherence ranged from 34.21% to 97.39% 

Abbreviations: ACT: artemisinin-based combination therapy; CI: confidence interval; km: kilometres; OR: odds ratio 

 

Table 3. Summary of systematic reviews reporting on factors associated with adherence to malaria treatment 

Reference Number of included studies and 
sample size 

Factors associated with adherence 

Banek 2014 

Banek K, Lalani M, Staedke SG, 
Chandramohan D. Adherence to artemisinin-
based combination therapy for the treatment of 

37 studies 

Sample size ranged from 32 to 3,288 

Socio-demographic factors 

Overall, sex, socio-economic status or age were not significantly or consistently associated with adherence (15 studies). However, 1 study 
reported that older caregivers (25 to 50 years) were more likely to be fully adherent, compared to younger caregivers (OR 1.65; 95% CI 
1.10 to 1.85). The study also found that older patients (15+ years) were more likely to be adherent compared to those <15 years (OR 1.37; 
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malaria: a systematic review of the evidence. 
Malaria journal. 2014. 13(1):7. 

95% CI 1.02 to 1.85). Likewise, another study also reported that patients <5 years of age were less likely to be adherent (OR 0.05; 95% CI 
0.3 to 0.8) compared to older patients (18+ years).  

Education levels and literacy were both found to be significantly associated with ACT adherence in 5 studies, with higher levels of 
education and/or literacy positively associated with adherence. 

Treatment instructions and treatment supervision 

In 2 studies patient/ caregiver knowledge or understanding of treatment dose was found to be a significant predictor of adherence. Another 
study found that caregivers receiving instructions for treatment administration with a visual aide or medication package were slightly more 
likely to adhere (OR 2.5; p-value = 0.02). Also, 1 study found that giving instructions on administration of treatment to caregivers in their 
mother tongue lowered the risk of non-adherence (OR 0.46; 95% CI 0.28 to 0.77).  

In addition, in another study patients given the first dose as directly observed treatment (DOT) at the health centre were 2.4 times more 
likely to be adherent (p-value = 0.009). 

Pre-packaging 

1 study reported that giving the exact number of tablets for the prescribed dose was associated with adherence. 

In another study, almost all of the patients reported that the blister packaging depicting the correct treatment doses and the pictogram 
printed on the packages and were helpful.  

Patient acceptability and adverse events 

Patient preference or dislike for a specific drug or ACT was found to be associated with adherence in 2 studies. 

Also 1 study found that some signs and symptoms of patients such as no reported fever (OR 3.3), caregivers’ perception that disease was 
not severe (OR 2.0) and vomiting (OR 2.6) were all found to be associate with non-adherence. Likewise, another study also found that 
vomiting was predictor of non-adherence (p-value = 0.02). 

Bruxvoort 2014 

Bruxvoort K, Goodman C, Kachur SP, 
Schellenberg D. How patients take malaria 
treatment: a systematic review of the literature 
on adherence to antimalarial drugs. PloS one. 
2014. 20;9(1):e84555. 

55 studies 

Sample size ranged from 31 to 1,806 

Factors significantly associated with adherence 

Demographic factors, including patient or caregiver higher education (3 studies); ownership of radio (1 study) and high-income (1 study) 

Treatment-seeking behaviour, such as not having sought treatment at a public health facility (1 study) 

Factors related to the consultation, including having received exact number of pills to complete treatment (1 study); reporting having been 
given instructions at the shop and that instructions given were clear (1 study), package used as visual aid by dispenser to explain how to 
take the drug (1 study); received written instructions (1 study); quality of history taking (i.e. nurses at the consultation asked questions 
about history, symptoms, and previous care) (1 study) 

Behaviour, including taking first dose at healthcare facility (1 study) and taking medication with food or oil (1 study) 

Knowledge and perceptions, including being able to cite at least one correct instruction on how to take treatment and belief that malaria 
cannot be treated traditionally (1 study); knowledge of the seriousness of the infection (1 study); knowledge of malaria aetiology (2 studies) 
and access to information about antimalarials (1 study) 

Satisfaction, including having an improved condition at follow-up and lower expectation of getting malaria in the next 30 days (1 study); not 
reporting side-effects to medication (1 study) and satisfaction with received information (1 study) 

Factors significantly associated with non-adherence 

Demographic factors, including being male (2 studies) and lack of education (2 studies)  

Caregiver’s perception that illness is not severe (1 study) 

Experiencing adverse events, such as vomiting (2 studies)  

Conflicting results for the effects on adherence 

Patient age: older age was associated with adherence in 1 study, and non-adherence in another, while 2 other studies found younger age 
associated with adherence and non-adherence 

Number of days after onset of symptoms that treatment was sought: 1 study found that patients who waited more than one day to seek care 
after onset of fever were more likely to be adherent. However, waiting ≥2 days was associated with nonadherence in 2 studies. Other study 
showed that seeking care within 24 hours of symptom onset was associated with adherence 

Yakasai 2015 25 studies (and 6 sub-studies included 
in the analysis) 

Socio-demographic predictors - reported as OR (95% CI)1: 

Age <5 years: OR 0.68 (0.39 to 1.15) 
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Yakasai AM, Hamza M, Dalhat MM, Bello M, 
Gadanya MA, Yaqub ZM, Ibrahim DA, Hassan-
Hanga F. Adherence to artemisinin-based 
combination therapy (ACT) for the treatment of 
uncomplicated malaria: a systematic review and 
meta-analysis. Journal of tropical medicine. 
2015. 

Sample size ranged from 26 to 918 

  

Age >15 years: OR 1.29 (CI cannot be extracted) 

Age >20 years: OR 1.69 (0.82 to 3.56) 

At least 7 years of education: OR 1.64 (1.05 to 2.55) 

Male sex: OR 1.08 (0.86 to 1.35) 

Higher income: OR 2.02 (1.37 to 2.98) 

Belief in traditional medication: OR 0.11 (0.02 to 0.80) 

Ownership of radio: OR 3.83 (1.69 to 8.75) 

>30 minutes to ACT source: OR 0.82 (0.53 to 1.30) 

<5 km to health facility: OR 1.47 (0.86 to 2.65) 

Clinical and dispensing-related predictors of ACT adherence - reported as OR (95% CI)1: 

Ability to read: OR 3.55 (2.05 to 6.36) 

Visual aid available: OR 1.52 (0.58 to 3.97) 

Taking ACT with food: OR 1.13 (0.87 to 1.52) 

Taking ACT with fatty food: OR 4.57 (2.52 to 8.46) 

Vomiting: OR 1.16 (0.58 to 2.44) 

Knowledge of correct dose: OR 1.79 (1.34 to 2.36) 

Jaundice: OR 2.78 (0.63 to 12.14) 

Taking first dose at clinic: OR 2.42 (1.34 to 4.65) 

Exact number of pills given: OR 4.07 (1.65 to 10.72) 

Being told child has malaria: OR 1.71 (0.29 to 10.43) 

No additional diagnosis: OR 1.52 (0.74 to 3.55) 

Temperature 38.5 to 39.5: OR 1.63 (0.60 to 4.54) 

>1 day delay in seeking treatment: OR 5.39 (1.81 to 15.89) 

Buying ACT from chemist: OR 0.47 (0.08 to 5.15) 

1Data extracted from graphic 

Abbreviations: ACT: artemisinin-based combination therapy; CI: confidence interval; km: kilometres; OR: odds ratio,  

Table 4. Summary of systematic reviews reporting on interventions to promote adherence to malaria treatment 

Reference Number of included studies and 
sample size 

Summary of results  

Bruxvoort 2014 

Bruxvoort K, Goodman C, Kachur SP, 
Schellenberg D. How patients take malaria 
treatment: a systematic review of the literature 
on adherence to antimalarial drugs. PloS one. 
2014. 20;9(1):e84555. 

13 studies evaluated interventions to 
improve adherence (out of 55 included 
studies) 

[Results reported as level of adherence without intervention vs with intervention] 

Age-based packaging of syrup & tablets  

1 RCT –  

Tablets: 60.5% (n=152) before vs 82.0% (n=167) after the intervention; Syrup: 32.6% (n=95) before vs 54.7% (n=95) after the 
intervention 

Community health worker training  

1 RCT – 1.5% (n=131) before vs 42.1% (n=151) after the intervention 

Drug label and verbal instructions  

1 controlled pre- and post- intervention study - 24% (n=205) before vs 27% (n=78) for control group and 39% (n=121) for intervention 
group after the intervention  
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Introduction of tablets to replace syrup 

1 RCT - 42% (n=144) before vs 91% (n=155) (follow-up 4 days) after the intervention 

Packaging & availability through community health workers  

1 post-intervention only study – 52% (n=1806) after the intervention 

Packaging & counselling  

1 RCT – 76.5% (n=119) before vs 92.9% (n=112) for the counselling only group and 95.5% (n=91) for the counselling and packaging 
group after the intervention  

Packaging 

1 RCT – 80.5% (n=134) before vs 97% (n=138) after the intervention 

Packaging and training  

1 post-intervention only study – 99.5% (n=380) after the intervention 

Pictorial insert & verbal instructions 

1 RCT - 36.5% (n=190) before vs 51.9% (n=225) for the pictorial insert only group and 73.3 % (n=217) for the pictorial insert & verbal 
instructions group after the intervention 

Posters and video  

1 controlled pre- and post- intervention study - Posters only: 10% (n=82) before vs 15% (n=120) after the intervention; Posters and 
video: 1% (n=95) before vs 39% (n=88) after the intervention 

Shopkeeper training  

1 uncontrolled pre- and post-intervention study – 3.7% (n=109) before vs 75% (n=108) after the intervention 

1 uncontrolled pre- and post-intervention study – 8% (n=160) before vs 64% (n=441) after the intervention 

Subsidised AL, shopkeeper training and community awareness activities  

1 RCT – 40.5% (n=26) before vs 24.8% (n=89) after the intervention for the control group; 53.1% (n=30) before vs 67% (n=221) after 
the intervention for the intervention group 

Fuangchan 2014 

Fuangchan A, Dhippayom T, Kongkaew C. 
Intervention to promote patients' adherence to 
antimalarial medication: a systematic review. 
The American journal of tropical medicine and 
hygiene. 2014. 8;90(1):11-9. 

16 studies  

N = 9,248 participants. Sample size ranged 
from 137 to 2,749 

Community education vs no intervention or control 

2 RCTs and 1 prospective study reported a median RR 2.7 (IQR 1.7 to 22.4) 

In 1 RCT, the group of parents that were counselled on the administration of treatment reported higher adherence than those in the 
control group (71.7% vs 21.6%; statistically significant difference, exact p-value not reported). Similarly, another RCT showed that the 
provision of subsidized packs of paediatric ACT to retail outlets, training of retail staff and community awareness activities improved 
antimalarial adherence from 49.4% to 66.5% (statistically significant difference, exact p-value not reported). In 1 prospective study, 
an intervention including a video and posters also increased adherence from 0.5% to 20.4% (p-value < 0.001) in a 7-day course 
treatment.  

Medication supervision vs no supervision 

2 RCTs using supervised dosing or directly observed treatment (DOT) showed a high adherence rate to antimalarial medication 
(statistically significant difference, exact p-value not reported). The adherence rate in the DOT vs the non-DOT group was 100% vs 
93.1% in 1 trial, and 100% vs 80.4% in the other trial.  

Pre-packaging aids no pre-packaging aids, other formulation or control 
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4 RCTs and 1 quasi-experimental study reported a median RR 1.4 (IQR 1.1 to 1.9) 

2 RCTs showed a higher adherence rate in people receiving pre-packaging medications compared with bulk package. Another 2 
studies also showed that blister packaging and pre-packaging had a greater adherence (p-value not reported). However, there was 1 
study did not find any effect of packaging on adherence to antimalarial drugs in children. 

Visual media vs control 

In 1 study, using a pictorial insert without verbal instruction increased the adherence rate compared with control when guardians 
administered treatment to children (51.9% vs 36.5%; p-value < 0.001) 

Visual media + verbal information vs control 

1 RCT and 1 quasi-experimental study reported a median RR 1.7 (IQR 1.4 to 2.0) 

In 1 study, more mothers in the intervention group administered the treatment to their children, compared to mother in the control 
group (73.3% vs 36.5%; p-value < 0.001). Likewise, in the other study, the adherence rate in outpatients who received the 
intervention increased from 52.7% to 72.3% (statistically significant difference, exact p-value not reported).  

Convenient regimen  

Once daily vs twice daily dosing: 2 RCTs showed a median RR 1.2 (IQR 1.1–1.4) 

Both RCTs showed a higher rate of adherence for once daily vs twice daily regimens in children (90.6% vs 65.0%; statistically 
significant difference, exact p-value not reported and 83.3% vs 78.5%; p-value not reported).   

Short vs long duration of treatment 

2 RCTs showed a median RR 1.6 (IQR 1.2 to 2.0) 

2 studies evaluated duration of treatment. 1 study showed that adherence was improved when patients underwent a 3-day course 
treatment, compared with those treated for 7 days (79.8% vs 39.5%; statistically significant difference, exact p-value not reported). 
However, 1 RCT showed no difference in adherence rate when comparing a 7-day to 5 days of treatment (63.3% vs 77.9%; p-value > 
0.05). 

Yakasai 2015 

Yakasai AM, Hamza M, Dalhat MM, Bello M, 
Gadanya MA, Yaqub ZM, Ibrahim DA, Hassan-
Hanga F. Adherence to artemisinin-based 
combination therapy for the treatment of 
uncomplicated malaria: a systematic review and 
meta-analysis. Journal of tropical medicine. 
2015. 

25 studies (and 6 sub-studies included in 
the analysis) 

Sample size ranged from 26 to 918 

Copacked vs fixed drug Combination ACTs  

The pooled prevalence of adherence to ACT derived from the 11 studies that used co-packaged ACT was 66.53% (95% CI 54.23% 
to 78.83%) compared to 70.11% (95% CI 60.88% to 79.34%) from the 19 studies that administered fixed drug combination. 

Public sector vs retail sector 

In the public sector, medications were given for free, and dispensed by health care professionals with clear instructions; in the retail 
sector medications are bought from drug stores or supermarkets without proper instructions on how to take them. 

Pooled prevalence of adherence (95% CI) in the studies conducted in the public sector was 75.78% (68.08% to 83.94%). Significant 
heterogeneity was present (I2=95.3%, p=0.000). Adherence ranged from 38.71% to 97.39%. 

Pooled prevalence of adherence (95% CI) in the studies conducted in the retail sector was 44.75% (36.90% to 77.43%). Significant 
heterogeneity was present (I2=96.3%, p=0.000). Prevalence ranged from 34.21% to 61.60%.  

Twice daily vs once daily 

Pooled prevalence of adherence for the 18 studies that used twice daily ACT was 69.33% (95% CI 59.57% to 79.09%) compared to 
66.01% (95% CI 52.72% to 79.29%) from the 10 studies that used once daily ACT. 

Abbreviations: DOT: directly observed treatment; IQR: interquartile range; RCT: randomised controlled trial; RR: relative risk 
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Limitations of this report 

The results presented in this report should be considered with caution as there are a number of 
limitations of the review process.  

Firstly, a full systematic search of the literature was not performed. Instead, a broad search was 
conducted in the major databases and these four systematic reviews were identified. An additional 
search for primary studies was not done, as systematic reviews are considered to be the strongest 
level of evidence and therefore were prioritised for inclusion. As such, there may exist other 
systematic reviews on this topic not included in this report. 

In addition, some limitations should be considered in relation to the included systematic reviews, 
and the primary studies included within the reviews. Only one of the systematic reviews conducted 
a meta-analysis, but in this analysis, different study designs were pooled together, and heterogeneity 
was not adequately explored. The other three reviews report the results narratively. It is important 
to note that most of the studies were included in more than one systematic review.  

All the systematic reviews included in this report were limited to studies aimed to assess adherence 
to antimalarials. Whilst there are similarities between malaria and gambiense HAT treatment, this 
evidence should be considered as indirect, as there are also differences in terms of severity of the 
condition, length of treatment (malaria treatment is usually shorter in duration, lasting 3 to 7 days), 
importance of taking HAT treatment with a full meal (to ensure absorption of fexinidazole), and 
treatment-related adverse events. Moreover, some of the studies were conducted in Asia or Latin 
America, which may limit further the applicability of the results to the population of interest.  

Measuring adherence to treatment is complex. Although most studies used more than one 
adherence measure, it is unclear how the overall adherence rate was calculated.  Also, some of the 
included studies only relied on subjective measures of adherence, such as self-report or interview, 
which are known to be subject to recall bias.  

Finally, this report summarises factors associated with adherence and non-adherence to malaria 
treatment, as well as interventions and strategies that may be useful to improve adherence. 
However, it does not explore health beliefs and barriers associated with medication-taking 
behaviour, which may also be important to understand which people would benefit most from 
different treatment regimens.  
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Appendix 9. Post-hoc subgroup analyses of pooled data 
from the three fexinidazole studies 

1 Background 
In response to the European Medicines Agency’s (EMA) questions relating to the clinical efficacy of 
fexinidazole, the manufacturer Sanofi and Drugs for Neglected Diseases initiative (DNDi) submitted 
a report that included post hoc analyses of pooled data from the three fexinidazole studies exploring 
the efficacy of fexinidazole in different subgroups of people with HAT. 

2 Objective 
To review the evidence of an exploratory post-hoc analysis of pooled data on treatment failure from 
the three fexinidazole studies. 

3 Methods 

3.1. Included evidence 

To inform the question ‘Should fexinidazole be recommended as first line treatment for HAT? only 
for first-stage HAT? only for second stage? for both?,’ we reviewed the evidence of an unpublished 
post hoc analysis of pooled data shared with Cochrane Response researchers under a 
confidentiality agreement. The pooled data were from the three fexinidazole studies: Mesu 2018a, 
an RCT comparing fexinidazole with NECT in 394 adults and adolescents (>15 years) with late 
second stage HAT; Mesu 2018b, a single arm trial that included 230 adults and adolescents (>15 
years) with first stage and early second stage HAT; Mesu 2018c, a single arm trial that included 125 
children (6-15 years) with all stages of HAT.  

3.2. Data extraction 

One reviewer extracted and analysed the data and another reviewer cross-checked the extracted 
data and analyses. There were no disagreements.  

Data was extracted for the intention-to-treat (ITT), modified intention-to-treat (mITT) and evaluable 
(EP) populations, where available, as defined in the manufacturer’s report.  

▪ Intention to treat (ITT) - This set can be considered the best one for comparing 2 randomized treatments. 
With randomization, the 2 groups of treatments should be comparable on known confounding factors. It 
is appropriate for comparing NECT and fexinidazole.   

▪ Modified ITT (mITT) - This set is appropriate to compare NECT and fexinidazole because some specific 
lost to follow-up due to an armed conflict in the region were reported and therefore discarded from the 
set. 

▪ Evaluable population (EP) - Given the fact that the success/ failure rate includes also deaths for any 
reason or patients lost to follow-up, this set is appropriate to compare failure rates that are most possibly 
due to treatment or disease evolution. Failure imputed to lost to follow up at 18 months or to death for a 
cause which is completely independent from the drug or disease cannot be predicted. Comparison of 
properties of predictors of this set of patients that excludes quasi unpredictable events is appropriate 
because a good predictor should be able to detect failures and successes related to drug and disease. 

3.3. Assessment of risk of bias 

We did not conduct a full risk of bias assessment for the reported subgroup analyses, as data was 
derived from the same studies already assessed in the main report. 

3.4.  Data analysis 
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3.4.1. Treatment efficacy and rates of treatment failure 

In the Sanofi/DNDi report, data on treatment failure (defined as rescue treatment, death, CSF WBC 
>20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal) from the three 

fexinidazole studies were reported for the following subgroups: 

• Symptom score ≥12 or <12 at entry (no lumbar puncture required) 

• Symptom score ≥10 or < 10 at entry (no lumbar puncture required) 

• Trypanosomes or no trypanosomes in the CSF at entry 

• >100 or ≤100 WBC in CSF at entry 

• >400 or ≤400 WBC in CSF at entry 

For each subgroup, data were reported for the following populations: 

• Adults and adolescents with late second stage HAT (intention-to-treat (ITT), modified ITT 
(mITT), and evaluable population (EP) populations), derived from the RCT Mesu 2018a 

• Adults and children with early and late second stage HAT (mITT and EP populations), 
derived from all three studies 

• Adults and children with HAT of any stage (mITT and EP populations), derived from all three 
studies 

We calculated risk ratios (RR) with 95% confidence intervals (CI) for the randomised controlled trial 
to estimate efficacy of fexinidazole compared with NECT in late second stage adults and 
adolescents in the different subgroups. For all populations in all subgroups we estimated treatment 
failure rates per 1,000. Calculations were made for the ITT, mITT and EP populations, although 
results from the EP population were prioritised (at request from the WHO), for GRADE assessment.   

3.4.2. Accuracy of clinical predictors (to predict treatment outcome) 

Using each subgroup as a predictor of treatment failure, we calculated sensitivity with 95% CIs, 
specificity with 95% CIs, positive predictive value (PPV), negative predictive value (NPV), and 
positive and negative likelihood ratios (LR).  We followed guidance from the Cochrane Handbook 
for Systematic Reviews of Diagnostic Test Accuracy (Macaskill 2010).  

Table 5. Model of table used for the predictive assessment of a criterion (CHMP 
D120) 

Prediction through 
the rule 

Actual outcome 
Total number 

Failure Success 

Prediction of failure Number of true failures 
(TF)  

Number of false failures 
(FF)  

Number of predicted 
failure 

Prediction of 
success 

Number of false 
successes (FS) 

Number of true successes 
(TS)  

Number of predicted 
successes 

Total number Number of observed 
failures 

Number of observed 
successes 

N (sample size) 

 

Calculations were done using the online programme MEDCALC (Available from: 
https://www.medcalc.org/calc/diagnostic_test.php) 

Statistic Definition  Formula 

Sensitivity The proportion of observed failures at 
18 months and detected at baseline 
through the use of the predictor 
OR 
Good detection of failures  

True failures/ (True failures + False 
successes) 
OR 
1 – specificity  

https://www.medcalc.org/calc/diagnostic_test.php
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Specificity The proportion of observed successes 
at 18 months that were detected at 
baseline using the predictor  
OR 
Good detection of successes  

True successes/ (False failures + 
True successes)  
OR 
1 – sensitivity   

Positive likelihood ratio 
(LR+) 

Ratio between the probability of a 
predicted treatment failure (with 
fexinidazole) given an actual treatment 
failure and the probability of a predicted 
treatment failure given an actual 
treatment success 

True positive rate / False positive rate 
OR 
Sensitivity/ 1 - specificity 

Negative likelihood 
ratio (LR-) 

Ratio between the probability of a 
predicted treatment failure (with 
fexinidazole) given an actual treatment 
success and the probability of a 
predicted treatment success with 
fexinidazole given an actual treatment 
success 

False negative rate / True negative 
rate 
OR 
1 – sensitivity/ specificity 

Positive predictive 
value (PPV) 

The estimation of the probability that a 
predicted failure is a real treatment 
failure 
OR 
The proportion of correctly predicted 
failures 

True failures/ (True failures + False 
failures) 

Negative predictive 
value (NPV) 

The estimation of the probability that a 
predicted success is a real treatment 
success 
OR 
The proportion of correctly predicted 
successes  

True successes/ (False successes + 
True successes) 

3.5. Summarising results 

3.5.1. Treatment efficacy and rates of treatment failure 

We used the GRADE approach to interpret findings and create ‘Summary of findings’ tables 
following the GRADE handbook. These tables provide outcome-specific information concerning the 
overall certainty of evidence from each included study in the comparison, the magnitude of effect of 
the interventions examined, and the sum of available data on the outcomes of interest.  

3.5.2. Accuracy of clinical predictors (to predict treatment outcome) 

As noted above, we calculated sensitivity with 95% CIs, specificity with 95% CIs, PPV, NPV, and 
LRs for each subgroup from the data reported in the unpublished post-hoc analysis.  

As a full systematic review was not conducted, we did not assess the quality of evidence and can 
therefore not judge the overall certainty of the evidence of the assessed subgroups as predictors. 
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4 Results 
Unless otherwise specified, we reported on the EP population from the unpublished post hoc analyses. 

4.1. Comparative treatment efficacy  

There was very low certainty evidence on treatment failure in adult and adolescent inpatients with late second stage HAT.  

For participants above predictor thresholds at entry (symptom score ≥12, symptom score ≥10, trypanosomes in CSF, >100 WBC in CSF, and >400 
WBC in CSF) there were increases in treatment failure at 18 months with fexinidazole compared with NECT (very low certainty evidence, RR ranging 
from 5.8.65 to 20.24, with 95% CIs including either only benefit with NECT (symptom score ≥10, trypanosomes in CSF, >100 WBC in CSF) or both 
benefit with NECT and no effect (symptom score ≥12, >400 WBC in CSF). See Table 6. SOF table: Fexinidazole as first line treatment for second stage 
HAT – post hoc subgroup analyses and Error! Reference source not found. . 

For participants below predictor thresholds at entry (symptom score <12, symptom score <10, no trypanosomes in CSF, ≤100 WBC in CSF, and ≤400 
WBC in CSF) there was little or no difference in treatment failure at 18 months with fexinidazole compared with NECT (very low certainty evidence, RR 
ranging from 0.95 to 5.17 with 95% CIs including benefit with both fexinidazole and NECT. See Table 6. SOF table: Fexinidazole as first line treatment 
for second stage HAT – post hoc subgroup analyses and Error! Reference source not found.. 

Table 6. SOF table: Fexinidazole as first line treatment for second stage HAT – post hoc subgroup analyses 

4.1.1. Fexinidazole (oral) compared to nifurtimox-eflornithine (oral/IV) for late second stage HAT – post hoc subgroup analyses 

Patient or population: ≥15-year-old people with late second stage Human African gambiense Trypanosomiasis (trypanosomes in blood or nymph node fluid and WBC >20 per μL or trypanosomes in 
CSF) 

Setting: inpatients in the Democratic Republic of the Congo and the Central African Republic 

Intervention: Fexinidazole (oral) once daily (days 1-4: 1800 mg, days 5-10: 1200 mg) 

Comparison: Nifurtimox-eflornithine (oral/IV): oral nifurtimox given three times a day (days 1–10: 15 mg/kg per day) with eflornithine twice a day as 2 h infusions (days 1–7: 400 mg/kg per day) 

Outcome: Treatment failure, rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal, measured at 18 months follow-up 

All results are for EP population. See results for ITT and mITT (specific loss to follow-up due to an armed conflict were discarded) in comments column  

Subgroups Anticipated absolute effects* (95% 
CI)  

Relative effect 
(95% CI)  

№ of 
participants  
(studies)  

Certainty of 
the evidence 
(GRADE)  

Comments Predictive value EP 

Risk with NECT  Risk with 
Fexinidazole 

Fexinidazole NECT 
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Signs and symptom 
score ≥12 

Not estimable* * Not estimable* * 
RR 14.34 
(0.88 to 235.00)  

134 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,b 

See table 2 CHMP D120 
unpublished report 
ITT: RR 7.42 (1.01 to 54.40), 
n=136 
mITT: 14.34 (0.88 to 235.00), 
n=134 

• Sensitivity 63.64% 
(40.66% to 82.80%) 

• Specificity 67.80% 
(61.43% to 73.71%) 

• LR+ 1.98 (1.37 to 2.85) 

• LR- 0.54 (0.31 to 0.94) 

• PPV 15.56% (11.33% to 
20.99%) 

• NPV 95.24 % (91.95% to 
97.22%) 

• Sensitivity 0.00% 
(0.00% to 97.50%) 

• Specificity 64.52 % 
(55.42% to 72.90%) 

• LR+ 0.00    

• LR- 1.55 (1.36 to 
1.77) 

• PPV  0  

• NPV 98.77 % 
(98.60% to 98.91%) 

Signs and symptoms 
score <12 

12 per 1,000  
48 per 1,000 
(6 to 374)  

RR 3.86 
(0.49 to 30.32) 

249 
(1 study) 

⨁◯◯◯ 

VERY LOW 
a,b 

See table 2 CHMP D120 
unpublished report 
ITT: RR 0.98 (0.35 to 2.78), 
n=258 
mITT: RR 1.45 
(0.40 to 5.21), n=255 

Signs and symptoms 
score ≥10  

18 per 1,000  
154 per 1,000 
(21 to 1,000)  

RR 8.65 
(1.18 to 63.37) 

166 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,c 

See table 5 CHMP D120 
unpublished report 
ITT: RR 3.28 
(1.01 to 10.63), n=170 
mITT: RR 9.08 
(1.24 to 66.29), n=167 

• Sensitivity 77.27% 
(54.63% to 92.18%) 

• Specificity 60.59 % 
(54.05% to 66.87%) 

• LR+ 1.96 (1.49 to 2.59) 

• LR- 0.38 (0.17 to 0.82) 

• PPV 15.45% (12.18% to 
19.42%) 

• NPV 96.62 % (92.93% to 
98.42%) 

• Sensitivity 100.00% 
(2.50% to 100.00%) 

• Specificity 55.65 % 
(46.45% to 64.56%) 

• LR+ 2.25 (1.85 to 
2.75) 

• LR- 0.00   

• PPV 1.79% (1.47% 
to 2.17%) 

• NPV 100.00 %  

Signs and symptoms 
score <10  

Not estimable* * Not estimable* * 
RR 5.17 
(0.29 to 92.16) 

217 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,b 

See table 5 CHMP D120 
unpublished report 
ITT: RR 0.95 (0.24 to 3.68), 
n=224 
mITT: RR 1.18 
(0.23 to 5.91), n=222 

Presence of 
trypanosomes in CSF   

11 per 1,000  
110 per 1,000 
(15 to 812)  

RR 9.61 
(1.31 to 70.61) 

259 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,c 

See table 17 CHMP D120 
unpublished report 
ITT: RR 2.83 (1.01 to 7.96), 
n=265 
mITT: RR 5.09 
(1.22 to 21.27), n=261 

• Sensitivity 86.36% 
(65.09% to 97.09%) 

• Specificity 34.89 % 
(28.81% to 41.36%) 

• LR+ 1.33 (1.10 to 1.61) 

• LR- 0.39 (0.13 to 1.13) 

• PPV 11.05% (9.31% to 
13.06%) 

• NPV 96.47 % (90.40% to 
98.76%) 

• Sensitivity 100.00% 
(2.50% to 100.00%) 

• Specificity 30.65 % 
(22.68% to 39.56%) 

• LR+ 1.44 (1.28 to 
1.62) 

• LR- 0.00    

• PPV 1.15% (1.02% 
to 1.29%) 

• NPV 100.00 % 

No trypanosomes in 
CSF 

Not estimable* * Not estimable* * 
RR 3.17 
(0.17 to 59.98) 

123 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,b 

See table 17 CHMP D120 
unpublished report 
ITT: RR 0.68 (0.12 to 3.92), 
n=128 
mITT: RR 1.33 
(0.14 to 12.38), n=127 
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Presence of WBC in 
CSF at entry >100 

Not estimable* * Not estimable* * 
RR 20.24 
(1.24 to 330.28) 

234 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,c 

See table 20 CHMP D120 
unpublished report 
ITT: RR 3.64 (1.12 to 11.81), 
n=241 
mITT: RR 10.24 
(1.40 to 74.72), n=238 

• Sensitivity 90.91% 
(70.84% to 98.88%) 

• Specificity 41.95% 
(35.58% to 48.53%) 

• LR+ 1.57 (1.32 to 1.86) 

• LR- 0.22 (0.06 to 0.82) 

• PPV 12.74% (10.96% to 
14.76%) 

• NPV 98.02% (92.90% to 
99.47%) 

• Sensitivity 0.00% 
(0.00% to 97.50%) 

• Specificity 37.90 % 
(29.35% to 47.05%) 

• LR+ 0.00    

• LR- 2.64 (2.11 to 
3.30) 

• PPV 0   

• NPV 97.92 % 
(97.40% to 98.33%) 

Presence of WBC in 
CSF at entry ≤100 

21 per 1,000  
20 per 1,000 
(2 to 213)  

RR 0.95 
(0.09 to 10.23) 

149 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,b 

See table 20 CHMP D120 
unpublished report 
ITT: RR 0.49 (0.10 to 2.32), 
n=153 
mITT: RR 0.45 
(0.07 to 3.10), n=158 

Presence of WBC in 
CSF at entry >400 

Not estimable* * Not estimable* * 
RR 10.76 
(0.66 to 176.58) 

111 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,b 

See table 23 CHMP D120 
unpublished report 
ITT: RR 5.59 (0.76 to 41.09), 
n=113 
mITT: RR 5.59 
(0.76 to 41.09), n=113 

• Sensitivity 54.55% 
(32.21% to 75.61%) 

• Specificity 72.03% 
(65.84% to 77.66%) 

• LR+ 1.95 (1.27 to 3.01) 

• LR- 0.63 (0.40 to 1.00) 

• PPV 15.38% (10.55% to 
21.89%) 

• NPV 94.44 % (91.44% to 
96.44%) 

• Sensitivity 0.00% 
(0.00% to 97.50%) 

• Specificity 73.39 % 
(64.70% to 80.92%) 

• LR+ 0.00    

• LR- 1.36 (1.23 to 
1.52) 

• PPV 0   

• NPV 98.91% 
(98.79% to 99.02%) 

Presence of WBC in 
CSF at entry ≤400 

11 per 1,000  
56 per 1,000 
(7 to 427)  

RR 5.11 
(0.66 to 
39.32), 

272 
(1 study)  

⨁◯◯◯ 

VERY LOW 
a,b 

See table 23 CHMP D120 
unpublished report 
ITT: RR 1.25 
(0.45 to 3.43), n=281 
mITT: RR 2.54 
(0.57 to 11.36), n=276 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
** The risk in the intervention group is derived from the number of events and participants in the comparison group and the risk ratio and its 95% CIs which could not be calculated as the risk in the comparison group was 0 
(no events were reported).  
***Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
****Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CSF: cerebrospinal fluid; EP: evaluable population; HAT: Human African Trypanosomiasis; ITT: intention-to-treat; mITT: modified intention-to-treat; NECT: Nifurtimox-eflornithine combination therapy; 
NPV: negative predictive value; PPV: positive predictive value; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 
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a. Downgraded two steps for serious risk of bias: Post hoc subgroup analysis from open label trial and consequently risk of performance bias for outcomes that could be influenced by exposure to other factors apart from the 
intervention of interest. 

b. Downgraded two steps for serious imprecision: few events and wide CIs that include both appreciable benefit/no difference and appreciable harm with Fexinidazole 

c. Downgraded one step for serious imprecision: Few reported events 

 

Figure 1. Treatment failure of fexinidazole compared with NECT for subgroups with signs and symptoms score ≥12 and <12  

EP population 

 

mITT population 

 
 

Figure 2. Treatment failure of fexinidazole compared with NECT for subgroups with signs and symptoms score ≥10 and <10  

EP population  

 

mITT population 
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Figure 3. Treatment failure of fexinidazole compared with NECT for subgroups with and without tripanosomes in CSF  

EP population  

 

mITT population 

 

Figure 4. Treatment failure of fexinidazole compared with NECT for subgroups with >100 or ≤100 WBC in CFS  

EP population  

 

mITT population 
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Figure 5. Treatment failure of fexinidazole compared with NECT for subgroups with >400 or ≤400 WBC in CFS  

EP population 

 

mITT population 

 
 

4.2. Rates of treatment failure 

Rates of treatment failure were consistently higher in participants above predictor threshold compared to those below predictor thresholds for late second 
stage adults, early and late second stage children and adults (See Table 7. SOF table: Fexinidazole for all second stage HAT – post hoc subgroup 
analyses), and all stages children and adults (See Table 8. SOF table: Fexinidazole for all stages HAT – post hoc subgroup analyses). 

Table 7. SOF table: Fexinidazole for all second stage HAT – post hoc subgroup analyses 

4.2.1. Fexinidazole (oral) for all stage-2 Human African Trypanosomiasis treated with fexinidazole (adults and children) – post hoc 
subgroup analyses 

Patient or population: Children and adults with second stage Human African gambiense Trypanosomiasis (early second stage: trypanosomes in blood or nymph node fluid and WBC 6-<= 20 per μL 
and no trypanosomes in CSF; late second stage: trypanosomes in blood or nymph node fluid and WBC >20 per μL or trypanosomes in CSF) 

Setting: inpatients in the Democratic Republic of the Congo and the Central African Republic 

Intervention: Fexinidazole (oral), adults: once daily (days 1-4: 1800 mg, days 5-10: 1200 mg), children ≥35kg: same as in adults, children ≥20kg and <35kg: once daily days 1-4: 1200 mg, days 5-10: 
600 mg  

Comparison: No comparison group 

Outcome: Treatment failure, rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal, measured at 18 months follow-up 

All results are for EP population. See results for mITT population (specific loss to follow-up due to an armed conflict were discarded) in comments column 
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Subgroups Summary of results № of 
participants  
(studies)  

Certainty 
of the 
evidence 
(GRADE)  

Comments Predictive value EP 
 
Fexinidazole 

Signs and symptoms 
score ≥12 

Treatment failed in 14 of 99 (141 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

99 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 3 CHMP D120 unpublished 
report 
mITT: 14 / 99 (141 per 1,000) 

• Sensitivity 60.87% (38.54% to 
80.29%) 

• Specificity 74.32 % (69.26% to 
78.94%) 

• LR+ 2.37 (1.63 to 3.45) 

• LR- 0.53 (0.32 to 0.88) 

• PPV 14.14% (10.16% to 19.34%) 

• NPV 96.47% (94.24% to 97.86%) 

Signs and symptoms 
score <12 

Treatment failed in 9 of 255 (35 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

255 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 3 CHMP D120 unpublished 
report 
mITT: 11 / 260 (42 per 1,000) 

Signs and symptoms 
score ≥10 

Treatment failed in 17 of 127 (134 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

127 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 6 CHMP D120 unpublished 
report 
mITT: 18 / 128 (141 per 1,000) 

• Sensitivity 73.91% (51.59% to 
89.77%) 

• Specificity 66.77 % (61.41% to 
71.82%) 

• LR+ 2.22 (1.67 to 2.96) 

• LR- 0.39 (0.20 to 0.78) 

• PPV 13.39% (10.39% to 17.07%) 

• NPV 97.36 % (94.85% to 98.66%) 

Signs and symptoms 
score <10 

Treatment failed in 6 of 227 (26 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

227 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 6 CHMP D120 unpublished 
report 
mITT: 7 / 231 (30 per 1,000) 

Presence of 
trypanosomes in CSF   

Treatment failed in 20 of 197 (102 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

197 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 18 CHMP D120 unpublished 
report 
mITT: 21 / 198 (106 per 1,000) 

• Sensitivity 86.96% (66.41% to 
97.22%) 

• Specificity 46.36 % (40.89% to 
51.91%) 

• LR+ 1.62 (1.34 to 1.96) 

• LR- 0.28 (0.10 to 0.81) 

• PPV 10.15% (8.57% to 11.99%) 

• NPV 98.08 % (94.64% to 99.33%) 

No trypanosomes in CSF   
Treatment failed in 3 of 156 (19 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

156 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 18 CHMP D120 unpublished 
report 
mITT: 4 / 160 (25 per 1,000) 
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Presence of WBC in CSF 
at entry >100 

Treatment failed in 21 of 184 (114 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

184 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 21 CHMP D120 unpublished 
report 
mITT: 22 / 187 (118 per 1,000) 

• Sensitivity 91.30% (71.96% to 
98.93%) 

• Specificity 50.76 % (45.23% to 
56.26%) 

• LR+ 1.85 (1.57 to 2.19) 

• LR- 0.17 (0.05 to 0.65) 

• PPV 11.41% (9.83% to 13.21%) 

• NPV 98.82 % (95.70% to 99.69%) 

Presence of WBC in CSF 
at entry ≤100 

Treatment failed in 2 of 170 (12 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

170 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 21 CHMP D120 unpublished 
report 
mITT: 3 / 172 (17 per 1,000) 

Presence of WBC in CSF 
at entry >400 

Treatment failed in 12 of 84 (143 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

84 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 24 CHMP D120 unpublished 
report 
mITT: 13 / 85 (153 per 1,000) 

• Sensitivity 52.17% (30.59% to 
73.18%) 

• Specificity 78.25 % (73.41% to 
82.57%) 

• LR+ 2.40 (1.54 to 3.73) 

• LR- 0.61 (0.40 to 0.94) 

• PPV 14.29% (9.68% to 20.58%) 

• NPV 95.93 % (93.87% to 97.31%) 

Presence of WBC in CSF 
at entry ≤400 

Treatment failed in 11 of 270 (41 failures per 1000) 
children and adults with early and late second stage 
HAT treated with Fexinidazole. 

270 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 24 CHMP D120 unpublished 
report 
mITT: 12 / 274 (44 per 1,000) 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
**Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
***Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CSF: cerebrospinal fluid; EP: evaluable population; HAT: Human African Trypanosomiasis; ITT: intention-to-treat; mITT: modified intention-to-treat; NECT: Nifurtimox-eflornithine combination 
therapy; NPV: negative predictive value; PPV: positive predictive value; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Non-randomised studies start at low certainty evidence, downgraded one more level for study design: post hoc analysis from two single arm non-comparative studies and the intervention arm of an RCT. 
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Table 8. SOF table: Fexinidazole for all stages HAT – post hoc subgroup analyses 

4.2.2. Fexinidazole (oral) for all stages Human African Trypanosomiasis treated with fexinidazole (adults and children) – post hoc 
subgroup analyses 

Patient or population: Children and adults with first or second stage Human African gambiense Trypanosomiasis (first stage: WBC ≤5cells/µL and no trypanosomes in CSF; early second stage: 
trypanosomes in blood or nymph node fluid and WBC 6-<= 20 per μL and no trypanosomes in CSF; late second stage: trypanosomes in blood or nymph node fluid and WBC >20 per μL or 
trypanosomes in CSF) 

Setting: inpatients in the Democratic Republic of the Congo and the Central African Republic 

Intervention: Fexinidazole (oral), adults: once daily (days 1-4: 1800 mg, days 5-10: 1200 mg), children ≥35kg: same as in adults, children ≥20kg and <35kg: once daily days 1-4: 1200 mg, days 5-10: 
600 mg  

Comparison: No comparison group 

Outcome: Treatment failure, rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal, measured at 18 months follow-up 

All results are for EP population. See results for mITT population (specific loss to follow-up due to an armed conflict were discarded) in comments column 

 

Subgroups Summary of results № of 
participants  
(studies)  

Certainty 
of the 
evidence 
(GRADE)  

Comments Predictive value EP 
 
Fexinidazole 

Signs and symptoms 
score ≥12 

Treatment failed in 14 of 100 (140 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

100 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 4 CHMP D120 unpublished 
report 
mITT: 14 / 100 (140 per 1,000) 

Sensitivity 58.33% (36.64% to 77.89%) 
Specificity 85.27 % (82.14% to 
88.05%) 
LR+ 3.96 (2.68 to 5.85) 
LR- 0.49 (0.30 to 0.79) 
PPV 14.00% (.92% to 19.39%) 
NPV 98.03 % (96.87% to 98.77%) 

Signs and symptoms 
score <12 

Treatment failed in 10 of 508 (20 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

508 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 4 CHMP D120 unpublished 
report  
mITT: 16 / 517 (31 per 1,000) 

Signs and symptoms 
score ≥10 

Treatment failed in 17 of 135 (126 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

135 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 7 CHMP D120 unpublished 
report  
mITT: 18 / 136 (132 per 1,000) 

Sensitivity 70.83% (48.91% to 87.38%) 
Specificity 79.79 % (76.31% to 
82.98%) 
LR+ 3.51 (2.59 to 4.75) 
LR- 0.37 (0.20 to 0.68) 
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Signs and symptoms 
score <10 

Treatment failed in 7 of 473 (15 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

473 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 7 CHMP D120 unpublished 
report  
mITT: 12 / 148 (25 per 1,000) 

PPV 12.59% (9.62% to 16.32%) 
NPV 98.52 % (97.27% to 99.20%) 

Presence of 
trypanosomes in CSF   

Treatment failed in 20 of 197 (102 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

197 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 19 CHMP D120 unpublished 
report  
mITT: 21 / 198 (106 per 1,000) 

Sensitivity 83.33% (62.62% to 95.26%) 
Specificity 69.64 % (65.73% to 
73.35%) 
LR+ 2.74 (2.21 to 3.41) 
LR- 0.24 (0.10 to 0.59) 
PPV 10.15% (8.34% to 12.31%) 
NPV 99.02 % (97.64% to 99.60%) No trypanosomes in CSF   

Treatment failed in 4 of 410 (10 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

410 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 19 CHMP D120 unpublished 
report  
mITT: 9 / 418 (22 per 1,000)  

Presence of WBC in CSF 
at entry >100 

 
Treatment failed in 21 of 184 (114 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

184 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 22 CHMP D120 unpublished 
report  
mITT: 22 / 187 (118 per 1,000) 

Sensitivity 87.50% (67.64% to 97.34%) 
Specificity 72.09 % (68.26% to 
75.69%) 
LR+ 3.13 (2.57 to 3.83) 
LR- 0.17 (0.06 to 0.50) 
PPV 11.41% (9.54% to 13.59%) 
NPV 99.29 % (97.99% to 99.75%) 

Presence of WBC in CSF 
at entry ≤100 

Treatment failed in 3 of 424 (7 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

424 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 22 CHMP D120 unpublished 
report  
mITT: 8 / 430 (19 per 1,000) 

Presence of WBC in CSF 
at entry >400 

Treatment failed in 12 of 84 (143 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

84 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 25 CHMP D120 unpublished 
report  
mITT: 13 / 85 (153 per 1,000) 

Sensitivity 50.00% (29.12% to 70.88%) 
Specificity 87.67 % (84.73% to 
90.23%) 
LR+ 4.06 (2.57 to 6.39) 
LR- 0.57 (0.38 to 0.85) 
PPV 14.29% (9.56% to 20.80%) 
NPV 97.71 % (96.62% to 98.46%) 

Presence of WBC in CSF 
at entry ≤400 

Treatment failed in 12 of 524 (23 failures per 1000) 
children and adults with HAT of any stage treated with 
Fexinidazole. 

524 
(2 single arm 
trials, 
intervention 
arm of 1 RCT) 

⨁◯◯◯ 

VERY LOW 
a 

See table 25 CHMP D120 unpublished 
report 
mITT: 12 / 532 (32 per 1,000) 
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  
**Treatment failure: rescue treatment, death, CSF WBC >20 cells/μL, trypanosomes in the blood, lost to follow-up, consent withdrawal 
***Treatment success: Alive, no trypanosomes in body fluid, no rescue medication, CSF WBC ≤20 cells per μL 
CI: Confidence interval; CSF: cerebrospinal fluid; EP: evaluable population; HAT: Human African Trypanosomiasis; ITT: intention-to-treat; mITT: modified intention-to-treat; NECT: Nifurtimox-eflornithine combination 
therapy; NPV: negative predictive value; PPV: positive predictive value; RR: Risk ratio; WBC: white blood cell count 

GRADE Working Group grades of evidence 
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

Explanations for downgrading evidence 

a. Non-randomised studies start at low certainty evidence, downgraded one more level for study design: post hoc analysis from two single arm non-comparative studies and the intervention arm of an RCT. 

 

4.3. Accuracy of clinical predictors to predict treatment failure - results by test 

Below we summarise the prognostic accuracy of the different clinical predictors to predict treatment outcomes.  

4.3.1. Predictor: symptom score ≥12 or <12 at entry (requires no lumbar puncture) 

Figure 6. Treatment failure for late stage 2 adults with symptom score ≥12 or 12 at entry treated with fexinidazole compared with 
NECT 

Treatment failure for late stage 2 adults with symptom score ≥12 
at entry treated with fexinidazole compared with NECT 

Treatment failure for late stage 2 adults with symptom score <12 
at entry treated with fexinidazole compared with NECT 
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Figure 7. Sensitivity and specificity for symptom score ≥12 

 

Predictive values (mITT populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 15.56% (11.22% to 21.16%) 14.00% (9.58% to 20.01%) 14.14% (10.01% to 19.61%) 

NPV 94.77% (91.53% to 96.81%) 96.91% (95.72% to 97.77%) 95.77% (93.54% to 97.25%) 
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LR+ 1.91 (1.31 to 2.79)  3.19 (2.07 to 4.89) 2.20 (1.49 to 3.26) 

LR- 0.57 (0.34 to 0.96) 0.62 (0.45 to 0.87) 0.59 (0.38 to 0.92) 

Predictive values (EP populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 15.56% (11.33% to 20.99%) 14.00% (9.92% to 19.39%) 14.14% (10.16% to 19.34%) 

NPV 95.24% (91.95% to 97.22%) 98.03% (96.87% to 98.77%) 96.47% (94.24% to 97.86%) 

LR+ 1.98 (1.37 to 2.85) 3.96 (2.68 to 5.85) 2.37 (1.63 to 3.45) 

LR- 0.54 (0.31 to 0.94) 0.49 (0.30 to 0.79) 0.53 (0.32 to 0.88) 

 

4.3.2. Predictor: symptom score ≥10 or <10 at entry (requires no lumbar puncture) 

Figure 8. Treatment failure for late stage 2 adults with symptom score ≥10 or 10 at entry treated with fexinidazole compared with 
NECT 

Treatment failure for late stage 2 adults with symptom score ≥10 at 
entry treated with fexinidazole compared with NECT 

Treatment failure for late stage 2 adults with symptom score <10 at 
entry treated with fexinidazole compared with NECT 
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Figure 9. Sensitivity and specificity for symptom score ≥10 

 
Predictive values (mITT populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 16.22% (12.90% to 20.19%) 13.24% (9.85% to 17.56%) 14.06% (10.92% to 17.92%) 

NPV 96.69% (93.04% to 98.46%) 97.51% (96.18% to 98.38%) 96.97% (94.44% to 98.37%) 
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LR+ 2.01 (1.54 to 2.63) 2.98 (2.14 to 4.17) 2.19 (1.64 to 2.92) 

LR- 0.36 (0.16 to 0.78) 0.50 (0.32 to 0.78) 0.42 (0.22 to 0.79) 

Predictive values (EP populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 15.45% (12.18% to 19.42%) 12.59% (9.62% to 16.32%) 13.39% (10.39% to 17.07%) 

NPV 96.62% (92.93% to 98.42%) 98.52% (97.27% to 99.20%) 97.36% (94.85% to 98.66%) 

LR+ 1.96 (1.49 to 2.59) 3.51 (2.59 to 4.75) 2.22 (1.67 to 2.96) 

LR- 0.38 (0.17 to 0.82) 0.37 (0.20 to 0.68) 0.39 (0.20 to 0.78) 

 

4.3.3. Predictor: trypanosomes or not in CSF at entry 

Figure 10. Treatment failure for late stage 2 adults with trypanosomes or not in CSF at entry treated with fexinidazole compared 
with NECT 

Treatment failure for late stage 2 adults with trypanosomes in 
CSF at entry treated with fexinidazole compared with NECT 

Treatment failure for late stage 2 adults with no trypanosomes 
in CSF at entry treated with fexinidazole compared with NECT 
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Figure 11. Sensitivity and specificity for trypanosomes in CSF 

 
Predictive values (mITT populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 11.56% (9.80% to 13.58%) 10.61% (8.35% to 13.39%) 10.61% (8.87% to 12.64%) 

NPV 96.59% (90.68% to 98.80%) 97.85% (96.33% to 98.75%) 97.50% (94.04% to 98.97%) 
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LR+ 1.35 (1.12 to 1.63) 2.32 (1.78 to 3.02) 1.58 (1.30 to 1.93) 

LR- 0.37 (0.13 to 1.06) 0.43 (0.25 to 0.74) 0.34 (0.14 to 0.84) 

Predictive values (EP populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 11.05% (9.31% to 13.06%) 10.15% (8.34% to 12.31%) 10.15% (8.57% to 11.99% 

NPV 96.47% (90.40% to 98.76%) 99.02% (97.64% to 99.60%) 98.08% (94.64% to 99.33%) 

LR+ 1.33 (1.10 to 1.61) 2.74 (2.21 to 3.41) 1.62 (1.34 to 1.96) 

LR- 0.39 (0.13 to 1.13) 0.24 (0.10 to 0.59) 0.28 (0.10 to 0.81) 

 

4.3.4. Predictor: ≤100 or >100 WBC in CSF at entry 

Figure 12. Treatment failure for late stage 2 adults with ≤100 or >100 WBC in CSF at entry treated with fexinidazole compared 
with NECT 

Treatment failure for late stage 2 adults with >100 WBC in CSF 
at entry treated with fexinidazole compared with NECT 

Treatment failure for late stage 2 adults with ≤100 WBC in CSF 
at entry treated with fexinidazole compared with NECT 
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Figure 13. Sensitivity and specificity for >100 WBC in CSF at entry 

 
Predictive values (mITT populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 13.12% (11.33% to 15.15%) 11.76% (9.39% to 14.64%) 11.76% (10.01% to 13.78%) 

NPV 98.17% (93.39% to 99.51%) 98.14% (96.68% to 98.97%) 98.26% (95.09% to 99.39%) 
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LR+ 1.62 (1.37 to 1.91) 2.61 (2.03 to 3.36) 1.78 (1.49 to 2.13) 

LR- 0.20 (0.05 to 0.76) 0.37 (0.20 to 0.67) 0.24 (0.08 to 0.69) 

Predictive values (EP populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 12.74% (10.96% to 14.76%) 11.41% (9.54% to 13.59%) 11.41% (9.83% to 13.21%) 

NPV 98.02% (92.90% to 99.47%) 99.29% (97.99% to 99.75%) 98.82% (95.70% to 99.69%) 

LR+ 1.57 (1.32 to 1.86) 3.13 (2.57 to 3.83) 1.85 (1.57 to 2.19) 

LR- 0.22 (0.06 to 0.82) 0.17 (0.06 to 0.50) 0.17 (0.05 to 0.65) 

 

4.3.5. Predictor: ≤400 or >400 WBC in CSF at entry 

Figure 14. Treatment failure for late stage 2 adults with ≤400 or >400 WBC in CSF at entry treated with fexinidazole compared 
with NECT 

Treatment failure for late stage 2 adults with >100 WBC in CSF 
at entry treated with fexinidazole compared with NECT 

Treatment failure for late stage 2 adults with ≤100 WBC in CSF 
at entry treated with fexinidazole compared with NECT 
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Figure 15. Sensitivity and specificity for >400 WBC in CSF at entry 
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Predictive values (mITT populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 16.46% (11.53% to 22.94) 15.29% (10.21% to 22.29%) 15.29% (10.52% to 21.70%) 

NPV 94.54% (91.51% to 96.52%) 96.80% (95.68% to 97.65%) 95.62% (93.53% to 97.06%) 

LR+ 2.05 (1.35 to 3.09) 3.53 (2.22 to 5.61) 2.41 (1.57 to 3.70) 

LR- 0.60 (0.37 to 0.96) 0.65 (0.47 to 0.88) 0.61 (0.41 to 0.92) 

Predictive values (EP populations) 

 Late stage 2 adults  All stages children and adults  Early and late stage 2 children and 
adults 

PPV 15.38% (10.55% to 21.89%) 14.29% (9.56% to 20.80%) 14.29% (9.68% to 20.58%) 

NPV 94.44% (91.44% to 96.44%) 97.71% (96.62% to 98.46%) 95.93% (93.87% to 97.31%) 

LR+ 1.95 (1.27 to 3.01) 4.06 (2.57 to 6.39) 2.40 (1.54 to 3.73) 

LR- 0.63 (0.40 to 1.00) 0.57 (0.38 to 0.85) 0.61 (0.40 to 0.94) 

 

4.4. Accuracy of clinical predictors to predict treatment outcome failure - results by population 
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Figure 16. Treatment failure - all predictors per subgroups (mITT population) 

 

Figure 17. Treatment failure - all predictors per subgroups (EP population) 
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Figure 18. Number of treatment failures per 1,000 for (A) above threshold predictors, and (B) below threshold predictors (mITT population) 

  

Figure 19. Number of treatment failures per 1,000 for (A) above threshold predictors, and (B) below threshold predictors (EP population) 
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Figure 20. Sensitivity and specificity all stages children and adults (mITT population) 

 

Figure 21. Sensitivity and specificity all stages children and adults (EP population) 
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Figure 22. Sensitivity and specificity: late stage 2 adults (mITT population) 

 

Figure 23. Sensitivity and specificity: late stage 2 adults (EP population) 
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Figure 24. Sensitivity and specificity: early & late stage 2 children and adults (mITT population) 

 

Figure 25. Sensitivity and specificity: early & late stage 2 children and adults (EP population) 
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5 Summary of results 
All results presented below are based on EP analysis. 

5.1. Symptom score ≥12  

Adults with late stage-2 HAT 

Adults with late stage-2 HAT and with a symptom score ≥12 at entry who were treated with 
fexinidazole experienced a higher rate a treatment failure at 18 months, compared to those 
who were treated with NECT [RR 14.34 (95% CI 0.88 to 235.00); 1 RCT, N = 134] (very low 
certainty evidence).  

For adults with late stage-2 HAT and with a symptom score <12 at entry there was little or no 
difference in treatment failure at 18 months between those who were treated with fexinidazole 
and those who were treated with NECT [RR 3.86 (95% CI 0.49 to 30.32); 1 RTC, N = 249] 
(very low certainty evidence).  

The confidence intervals for the two subgroups overlap considerably, the test for subgroup 
differences is not significant (Chi² = 0.55, P = 0.46), and I² = 0%. 

For the fexinidazole group, the ≥12 threshold had a sensitivity of 63.64% and specificity of 
67.80%.  

Children and adults with early and late second stage HAT (all treated with 
fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with threshold ≥12 (n = 99) than in those with threshold 
<12 (n = 255) (141 vs 35 failures per 1000) (very low certainty evidence). 

The ≥12 threshold had a sensitivity of 60.87% and a specificity of 74.32%.  

Children and adults with any stage HAT (all treated with fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with threshold ≥12 (n = 100) than in those with 
threshold <12 (n = 517) (140 vs 20 failures per 1000) (very low certainty evidence). 

The ≥12 threshold had a sensitivity of 58.33% and a specificity of 85.27%.  

5.2. Symptom score of ≥10 

Adults with late stage-2 HAT 

Adults with late stage-2 HAT and with a symptom score ≥10 at entry who were treated with 
fexinidazole experienced a higher rate a treatment failure at 18 months, compared to those 
who were treated with NECT [RR 8.65 (95% CI 1.18 to 63.37); 1 RTC, N = 166] (very low 
certainty evidence).  

For adults with late stage-2 HAT and with a symptom score <10 at entry there was little or no 
difference in treatment failure at 18 months between those who were treated with fexinidazole 
and those who were treated with NECT [RR 5.17 (95% CI 0.29 to 92.16); 1 RTC, N = 217] 
(very low certainty evidence).  

The confidence intervals for the two subgroups overlap considerably, the test for subgroup 
differences is not significant (Chi² = 0.08, P = 0.77), and I² = 0%. 

For the fexinidazole group, the ≥10 threshold had a sensitivity of 77.27% and specificity of 
60.59%.  
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Children and adults with early and late second stage HAT (all treated with 
fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with threshold ≥10 (n = 127) than in those with 
threshold <10 (n = 227) (134 vs 26 failures per 1000) (very low certainty evidence). 

The ≥10 threshold had a sensitivity of 73.91% and a specificity of 66.77%.  

Children and adults with any stage HAT (all treated with fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with threshold ≥10 (n = 135) than in those with 
threshold <10 (n = 473) (126 vs 15 failures per 1000) (very low certainty evidence). 

The ≥10 threshold had a sensitivity of 70.83% and a specificity of 79.79%.  

5.3. Presence of trypanosomes in CSF 

Adults with late stage-2 HAT 

Adults with late stage-2 HAT and presence of trypanosomes is CSF at entry who were treated 
with fexinidazole experienced a higher rate a treatment failure at 18 months, compared to 
those who were treated with NECT [RR 9.61 (95% CI 1.31 to 70.61); 1 RTC, N = 259] (very 
low certainty evidence).  

For adults with late stage-2 HAT and no presence of trypanosomes is CSF at entry there was 
little or no difference in treatment failure at 18 months between those who were treated with 
fexinidazole and those who were treated with NECT [RR 3.17 (95% CI 0.17 to 59.98); 1 RTC, 
N = 123] (very low certainty evidence).  

The confidence intervals for the two subgroups overlap significantly, the test for subgroup 
differences is not significant (Chi² = 0.37, P = 0.54), and I² = 0%. 

For the fexinidazole group, the presence of trypanosomes in CSF at entry showed a sensitivity 
of 86.36% and specificity of 34.89%.  

Children and adults with early and late second stage HAT (all treated with 
fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with presence of trypanosomes in CSF at entry (n = 
197) than in those without trypanosomes at entry (n = 156) (102 vs 19 failures per 1000) (very 
low certainty evidence). 

The presence of trypanosomes in CSF at entry had a sensitivity of 86.96% and a specificity of 
46.36%.  

Children and adults with any stage HAT (all treated with fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with presence of trypanosomes in CSF at entry (n = 
197) than in those without trypanosomes at entry (n = 410) (102 vs 10 failures per 1000) (very 
low certainty evidence). 

The presence of trypanosomes in CSF at entry had a sensitivity of 83.33% and a specificity of 
69.64%.  

5.4. Presence of WBC in CSF at entry >100 
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Adults with late stage-2 HAT 

Adults with late stage-2 HAT and presence of WBC in CSF at entry >100 who were treated 
with fexinidazole experienced a higher rate a treatment failure at 18 months, compared to 
those who were treated with NECT [RR 20.24 (95% CI 1.24 to 330.28); 1 RTC, N = 234] (very 
low certainty evidence).  

For adults with late stage-2 HAT and presence of WBC in CSF at entry <100 there was little 
or no difference in treatment failure at 18 months between those who were treated with 
fexinidazole and those who were treated with NECT [RR 0.95 (95% CI 0.09 to 10.23); 1 RTC, 
N = 149] (very low certainty evidence).  

The confidence intervals for the two subgroups partially overlap, the test for subgroup 
differences is not significant (Chi² = 2.67, P = 0.10), but heterogeneity is substantial  I² = 
62.6%. 

For the fexinidazole group, the presence of WBC in CSF at entry >100 showed a sensitivity of 
90.91% and specificity of 41.95%.  

Children and adults with early and late second stage HAT (all treated with 
fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with presence of WBC in CSF at entry >100 (n = 184) 
than in those presence of WBC in CSF at entry ≤100 (n = 170) (114 vs 12 failures per 1000) 
(very low certainty evidence). 

The presence of WBC in CSF at entry >100 had a sensitivity of 91.30% and a specificity of 
50.76%.  

Children and adults with any stage HAT (all treated with fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with presence of WBC in CSF at entry >100 (n = 184) 
than in those presence of WBC in CSF at entry ≤100 (n = 424) (114 vs 7 failures per 1000) 
(very low certainty evidence). 

The presence of WBC in CSF at entry >100 had a sensitivity of 87.50% and a specificity of 
72.09%. 

5.5. Presence of WBC in CSF at entry >400 

Adults with late stage-2 HAT 

For adults with late stage-2 HAT and presence of WBC in CSF at entry >400 there was little 
or no difference in treatment failure at 18 months between those who were treated with 
fexinidazole and those who were treated with NECT [RR 10.76 (95% CI 0.66 to 176.58); 1 
RTC, N = 111] (very low certainty evidence).  

Likewise, for adults with late stage-2 HAT and presence of WBC in CSF at entry <400 there 
was little or no difference in treatment failure at 18 months between those who were treated 
with fexinidazole and those who were treated with NECT [RR 5.11 (95% CI 0.66 to 39.32); 1 
RTC, N = 272] (very low certainty evidence).  

The confidence intervals for the two subgroups overlap considerably, the test for subgroup 
differences is not significant (Chi² = 0.18, P = 0.67), and I² = 0%. 

For the fexinidazole group, the presence of WBC in CSF at entry >400 showed a sensitivity of 
54.55% and specificity of 72.03%.  
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Children and adults with early and late second stage HAT (all treated with 
fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with presence of WBC in CSF at entry >400 (n = 84) 
than in those presence of WBC in CSF at entry ≤400 (n = 270) (143 vs 41 failures per 1000) 
(very low certainty evidence). 

The presence of WBC in CSF at entry >400 had a sensitivity of 52.17% and a specificity of 
78.25%.  

Children and adults with any stage HAT (all treated with fexinidazole) 

Pooled results from 2 single arm trials and the intervention arm of 1 RCT showed that rates of 
treatment failure were higher in people with presence of WBC in CSF at entry >400 (n = 84) 
than in those presence of WBC in CSF at entry ≤400 (n = 524) (143 vs 23 failures per 1000) 
(very low certainty evidence). 

The presence of WBC in CSF at entry >400 had a sensitivity of 50% and a specificity of 
87.67%.  

6 Limitations 
The results presented here derived from a post hoc analysis conducted by the manufacturer 
at request from the EMA. It is known that post -hoc analysis may lack sufficient statistical 
power and may be subjected to bias, and this has been reflected in the GRADE ratings.  

With regards to the clinical predictors, the results presented here are limited to those stated in 
the manufacturer’s report. It was beyond the remit of this piece of work to conduct a formal 
systematic review to identify other existing predictor tools (if available).  

It is important to note that the clinical signs and symptoms score described in the 
manufacturer’s report has not been validated or tested outside the context of these trials, thus 
these preliminary results should be interpreted with caution (Hayden 2013).  

The narrative results reported here are based on evaluable population analysis only (although 
calculations were made for ITT and mITT analysis were data was available) and may differ 
from the results presented in the manufacturer’s report.  
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