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Abstract objective To enable the human African trypanosomiasis (HAT) control program of the Democratic

Republic of the Congo to generate data on treatment outcomes, an electronic database was developed.

The database was piloted in two provinces, Bandundu and Kasai Oriental. In this study, we analysed

routine data from the two provinces for the period 2006–2008.

methods Data were extracted from case declaration cards and monthly reports available at national

and provincial HAT coordination units and entered into the database.

results Data were retrieved for 15 086 of 15 741 cases reported in the two provinces for the period

(96%). Compliance with post-treatment follow-up was very poor in both provinces; only 25% had

undergone at least one post-treatment follow-up examination, <1% had undergone the required four

follow-up examinations. Relapse rates among those presenting for follow-up were high in Kasai (18%)

but low in Bandundu (0.3%).

conclusions High relapse rates in Kasai and poor compliance with post-treatment follow-up in both

provinces are important problems that the HAT control program urgently needs to address. Moreover,

in analogy to tuberculosis control programs, HAT control programs need to adopt a recording and

reporting routine that includes reporting on treatment outcomes.

keywords African trypanosomiasis, disease notification, treatment outcome, patient compliance

Introduction

Human African trypanosomiasis (HAT) is a vector-borne

parasitic disease endemic in sub-Saharan Africa. (Pepin &

Meda 2001) The disease is transmitted by the tsetse fly,

an insect that is abundant in riverine forest galleries and

savannah regions of Africa. HAT occurs in two different

clinical forms, caused by different parasites. Over 90% of

HAT cases are caused by Trypanosoma brucei gambiense

and are also referred to as West African sleeping sickness;

the remainder is caused by Trypanosoma brucei rhodes-

iense and is also referred to as East African sleeping

sickness. Whereas East African sleeping sickness also has

cattle and game as a reservoir, West African sleeping

sickness is assumed to be an anthroponosis (Fevre et al.

2008). About 60% of all cases of West African HAT

reported worldwide are from the Democratic Republic of

the Congo (DRC), which has seen a surge in cases during

the second half of the 1990s (Simarro et al. 2008, 2010).

The highest peak was observed in 1998 when 26 318 cases

were reported (Lutumba et al. 2005a). By 2010, the

reported annual incidence was down to 5629 cases

(unpublished data, Programme National de Lutte contre la

Trypanosomiase Humaine Africaine, Kinshasa, DRC).

Since many years, the national HAT control program of

the DRC (PNLTHA) has been maintaining a highly

elaborate recording system. However, this system is mainly

oriented towards counting of cases detected and less

towards the analysis of clinical outcomes. Although

detailed information is recorded on individual patient

cards, there is no routine reporting of treatment outcomes

at aggregate level such as is practiced in tuberculosis control*Both authors contributed equally.
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programs. As reported by Robays and others, a major drug

resistance problem to melarsoprol unfolding since the

nineties was not captured by this information system, and

only specific additional information gathering and analysis

of patient cohorts could reveal it (Robays et al. 2008).

Moreover, with the advent of new drug regimens such as

a-difluoromethylornithine (DFMO) and nifurtimox–

DFMO combination therapy (NECT), the need for better

pharmacovigilance information at country level became

apparent. The management of the PNLTHA therefore

decided in 2008 to set up a computerised database in which

all data collected at different levels will be centralised,

and where the information on detection and treatment may

be linked to the information on the treatment outcome for

each individual patient. Such a system has the primary

objective of monitoring treatment results but in theory has

also the potential to identify patients with pending post-

treatment follow-up appointments and can serve to link

records of patients who presented at facilities belonging to

different provincial coordination units in the course of

treatment and follow-up.

The new data management system was piloted in 2009–

2010 in the provinces of Kasai Oriental and Bandundu.

These two provinces, located in the south west (Bandundu)

and centre (Kasai Oriental) of the DRC, are separated by

the province of Kasai Occidental and have the highest

levels of HAT endemicity in the country. (Annual Report

2008 (unpublished), Programme National de Lutte contre

la Trypanosomiase Humaine Africaine, Kinshasa, DRC).

To field test the system, all available data for the period

2006–2008 were entered retrospectively. Objective of the

current study was to exploit the available epidemiological

and clinical information for the period 2006–2008 to

describe any apparent epidemiological and HAT control

program–related patterns in the two provinces.

Methods

Background

In DRC, HAT control is managed by a vertical program,

the PNLTHA. In HAT endemic zones, mobile screening

units go from village to village to perform exhaustive

population screening; HAT cases identified are referred

to fixed health facilities for treatment (Robays et al. 2004)

In the past, these used to be mainly specialised HAT

treatment centres, but gradually, HAT case management is

now being integrated into general health centres and

hospitals. According to the PNLTHA guidelines, a patient

with HAT needs to complete four 6-monthly follow-up

visits before (s)he can finally be declared cured. Because

most patients with HAT live in remote rural areas, they

usually forego these follow-up visits. Most follow-up

examinations are carried out by the mobile screening units

who, upon return to a village, will perform follow-up

examinations of patients detected during earlier visits.

The PNLTHA maintains a very elaborate recording and

reporting system in which detailed information is kept on

each patient detected. The system has been designed

around the mobile screening teams. These teams maintain

an exhaustive census list of village population, as well as

reports on the numbers of HAT cases detected per village

and per region. For every newly detected patient, a ‘case

declaration card’ is filled out containing information

identifying the patient, results of diagnostic investigations

and information on treatment prescribed; copies of this

card are sent to the provincial and national HAT coordi-

nation units. At the fixed facilities that provide HAT

treatment, registers are maintained on patients treated

and on results of follow-up examinations. All information

from these registers is collected regularly by the mobile

screening teams who, based on this information as well as

on their own records, generate monthly reports on the

results of treatment and follow-up which are sent to the

provincial HAT coordination.

Case definitions

Case definitions are those used in the routine operations of

the PNLTHA. All subjects are screened by a card agglu-

tination test for trypanosomiasis (CATT), and those testing

positive are subjected to a sequence of confirmation tests.

Confirmation tests include lymph node aspiration, fresh

blood film, thick blood film, capillary tube centrifugation

test and mini anion exchange centrifugation technique. The

aim of all these test is to visualise by microscopy the

trypanosome (Lutumba et al. 2005b). A case of HAT is

defined as a patient in whom trypanosomes have been

visualised in lymph, blood or cerebrospinal fluid (CSF).

All cases are subjected to a lumbar puncture; if the patient

has no trypanosomes in the CSF and 0–5 white blood

cells per microlitre CSF, he is assumed to be in stage 1.

Presence in the CSF of trypanosomes or of more than five

white blood cells per microliter means that the patient is

in stage 2. Relapse is defined as trypanosomes found in

blood, lymph or CSF at any follow-up assessment or a CSF

leucocyte count of more than 20 per microliter, which is

also at least twice as high as the count during the previous

follow-up visit (Robays et al. 2008).

Data management system and data analysis

We gathered all available case declaration cards from

Bandundu and Kasai Oriental at national as well as
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provincial level for the period 2006–2008. Data from these

cards were entered in an MS Access database developed by

the PNLTHA in collaboration with the Institute of

Tropical Medicine from Antwerp (Belgium). The database

was screened for duplicate records, which were removed.

As the next step, information on treatment received and on

results of follow-up examinations was extracted from the

monthly reports of the mobile screening units and added to

the database.

During data entry, a random sample of record cards

was re-examined at regular intervals and matched with

the database to check the accuracy and completeness. The

database containing all new case registrations for the

period of 2006–2008 was then checked for inconsistencies

and missing data and analysed in Stata ⁄ IC V10.1 (Stata

Corp., College Station TX, USA). We calculated propor-

tions and medians with interquartile ranges as required. To

assess statistical significance of observed differences in

medians, we used the rank sum test.

The study was carried out retrospectively on data

collected during routine activities of the PNLTHA; there

were no additional procedures with direct involvement of

patients. The study protocol was approved by the institu-

tional review board of the Institute of Tropical Medicine in

Antwerp (Belgium).

Results

During the period of 2006–2008, 11 746 new HAT cases

were reported in Bandundu, vs. 3995 in Kasai Oriental. Of

those, we were able to retrieve individual patient records

for 11 623 cases (99.0%) reported in Bandundu vs. 3463

(86.7%) from Kasai Oriental. Whereas in Bandundu most

patients were women (56%), in Kasai only 40% were

women. Median age at the time of diagnosis was 26 years

in Bandundu (IQR 16–40) vs. 28 in Kasai Oriental (IQR

20–40). In Kasai, a substantial proportion of patients were

working in the diamond mining industry (23.5% of male

patients); of those, 79% were diagnosed through passive

case detection, and 87% were already in stage 2 at time of

diagnosis. More detailed information is presented in

Table 1.

In Kasai, most patients for whom this information was

available had self-reported for diagnosis (1617 ⁄ 2732;

59%), whereas in Bandundu, this was the case for only

46% (5270 ⁄ 11 405) (P < 0.001). All others had been

detected as a result of active case finding by mobile

screening units. An important difference between the two

provinces was the stage of disease at the time of diagnosis,

and in Bandundu, 55% were still in stage 1 as opposed

to 25% in Kasai Oriental (P < 0.001). Moreover, stage

2 patients in Kasai Oriental had higher initial white cell

counts in the cerebrospinal fluid than stage 2 patients in

Bandundu, median 193 (IQR 80–406) vs. median 125

(IQR 27–310), P < 0.001.

Information on treatment prescribed was available for

13 096 patients (86.8%), although from the available

data it was not possible to determine whether they had

completed treatment. Treatment for stage 1 was mainly

with pentamidine (94.4%), for stage 2 with melarsoprol

(86.4%). DFMO had been introduced as treatment for

stage 2 during the study period but only 8.5% of stage 2

patients had been treated with this drug.

Of all 15 086 patients for whom records were retrieved,

only 3736 (24.8%) had at least one recorded follow-up

examination. Of those, 389 (2.6% of the total number of

patients) had a follow-up result at 24 months, the official

end of the follow-up period. Only 11 patients (<0.1% of

the total number of patients) had the required four follow-

up results recorded. Of the 3736 patients with at least

one follow-up result, 128 (3.4%) had been diagnosed as

relapse and had been re-treated. Despite the small pro-

portion of patients with follow-up results available, a

striking difference was observed between the two prov-

inces. Whereas, in Kasai Oriental, 118 of 655 patients

(18.0%) presenting for follow-up examinations had been

diagnosed with relapse, in Bandundu, only 10 relapses

were diagnosed among 3081 patients (0.3%). Of all

relapses diagnosed, 81% were among patients initially

classified as stage 2. For stage 2 patients, 5 of 1266 (0.4%)

in Bandundu vs. 86 of 436 in Kasai Oriental (19.7%) were

diagnosed with a relapse. The median initial white blood

cell count among those that relapsed was 241 vs. 132

among those that did not relapse (P < 0.001). When

considering only stage 2 patients, of the 79 relapses with

known treatment regimens, 14 (17.7%) had been treated

with DFMO monotherapy. Overall, only 8.5% of stage

2 patients had been treated with DFMO monotherapy but

this proportion was substantially higher in Kasai (33.4%).

When considering only stage 2 patients from Kasai with

known treatment regimens and at least one follow-up

result, relapse rates observed were 17.2% for DFMO

and 29.6% for melarsoprol.

Discussion

By introducing a centralised data base and data manage-

ment system, it became possible to retrospectively analyse

epidemiological and clinical data for cohorts of patients

with HAT from two of the regions with world’s highest

HAT burden. It needs to be stressed though that the source

data are routine program data whose accuracy or com-

pleteness is not certain. Nevertheless, some clear trends

emerged, which strongly support the relevance of regular
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and systematic monitoring of HAT control program

outcomes. Clinical records were retrieved for the vast

majority of registered patients (95.8%); available data

on follow-up examinations revealed a clear lack of

adherence to the official guidelines. We noticed that <3%

of patients with HAT had a recorded final outcome at the

end of the standard 24-month follow-up period and that

<1% had undergone the required four follow-up examin-

ations. On some occasions, results of follow-up visits may

have been missed because of inaccurate recording but

Table 1 Characteristics of the study

population
Province

Kasai Oriental
(n = 3463)

Bandundu
(n = 11 623)

Both
(n = 15 086)

Male sex, % 59.9 43.9 52.5
Median age [IQR] 28 [20–40] 26 [16–40] 27 [16–40]

Profession, % (n = 13 400)

Farmer 49.1 64.4 60.5
Fisherman 0.6 2.1 2.3

Trader 6.2 0.5 2.6

Student 10.1 25.4 28.8

Diamond mine worker 13.6 0.0 4.7
Other 13.0 3.7 8.1

Unemployed 7.2 4.0 6.5

Type of case finding, % (n = 14.137)

Active 40.8 53.8 51.3
Passive 59.2 46.2 48.7

Disease stage at time of diagnosis, %

Stage 1 24.9 54.5 48.2
Stage 2 75.1 45.5 51.8

Median white cell count in

stage 2 patients (n = 7210) [IQR]

193 [80–406] 125 [27–310] 150 [36–345]

Presenting symptoms, %
Fever 56.8 73.4 69.6

Headache 78.9 80.3 80.0

Weight loss 38.1 45.4 43.7

Weakness 64.2 38.9 44.7
Itching 53.5 30.7 35.9

Joint pains 29.7 40.1 37.7

Amenorrhoea (women, n = 7914) 21.0 10.0 11.9

Impotence (men, n = 7172) 24.6 8.4 13.1
Treatment regimens

Stage 1, % (n = 6287)

DFMO 0.9 0.1 0.1
Melarsoprol 3.6 5.6 5.4

Pentamidine 95.5 94.3 94.4

Stage 2, % (n = 6302)

DFMO 33.8 1.2 8.5
Melarsoprol 63.8 93.0 86.4

Pentamidine 2.4 5.8 5.0

Number of recorded follow-up visits, %

0 81.1 73.4 75.2
1 15.1 23.2 21.3

2 3.1 2.9 2.9

3 0.6 0.4 0.4
4 0.1 0.06 0.08

Relapses per treatment regimen among stage 2 patients having undergone at least one

follow-up, %

All (n = 1707) 19.7 0.4 5.3
DFMO (n = 96) 17.3 0.0 14.6

Melarsoprol (n = 1314) 29.6 0.45 4.8

Pentamidine (n = 101) 22.2 0.0 2.0
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taken into account the high proportion of records that

could be retrieved, we must assume that for the vast

majority of cases the follow-up visits never took place.

Differences became apparent between the two provinces

with 75% of patients in Kasai Oriental already in stage 2 at

the time of diagnosis vs. 45% in Bandundu; this could be

a reflection of the larger proportion of patients detected

through passive case finding in Kasai (59.2% vs. 46.2% in

Bandundu). Another indication of a more advanced stage

of disease at diagnosis is the initial white cell count among

stage 2 patients, which was significantly higher in Kasai as

compared to Bandundu (P < 0.001). In Kasai, 23.5% of

male patients with HAT were working in the diamond

mining industry; of those, only 21% were identified

through the screening campaigns and 87% were already in

stage 2 at the time of diagnosis. Diamond mines in Kasai

are typically located along rivers and are a high-risk

environment for HAT because this is the typical habitat of

the tsetse fly (De Deken et al. 2005). Such information is

important for HAT control program managers and should

be a reason to reconsider the ways in which this population

is currently targeted by the mobile screening units.

When considering only those patients who had under-

gone at least one follow-up examination, relapses were

recorded among 18% in Kasai Oriental vs. 0.3% in

Bandundu. These figures are in all probability biased

because 75% of all patients did not have any recorded

follow-up examinations, possibly because they had no

further symptoms or complaints. In the best case scenario,

there were no relapses among the patients that did not

present for follow-up; in that case, the relapse rates would

have been 86 of 3463 (2.5%) in Kasai vs. 5 of 11 623

(0.04%) in Bandundu. Still relapse rates are different,

which could be related to patients in Kasai Oriental being

in a more advanced stage of disease at time of diagnosis.

High relapse rates have been reported previously among

patients treated with melarsoprol; in our study population,

we also found alarming relapse rates for patients treated

with DFMO, 14.6% overall (Robays et al. 2008). When

looking at the results for the two provinces combined,

relapse rates per treatment regimen are confounded by the

fact that of all patients treated with DFMO mono therapy,

89.4% are from Kasai. Considering only stage 2 patients

from Kasai having undergone at least one follow-up

examination, we found relapse rates of 17.3% for DFMO

and 29.6% for melarsoprol. Mumba et al. (2010) followed

up a large cohort of patients in a study context in Kasai

and also found a very high proportion of relapses in the

melarsoprol arm of the study (112 ⁄ 199) but few in the

DFMO arm (2 ⁄ 61). Part of the unexpectedly high relapse

rate after DFMO mono therapy treatment observed in

our study can undoubtedly be explained by a differential

bias in patients presenting for follow-up examinations.

However, the difference in relapse rates when compared to

those observed by Mumba et al. could also reflect more

accurate administering of treatment under trial conditions,

as opposed to routine administering of treatment in our

study population.

As Styblo (1976) realised more than 30 years ago when

piloting the first large-scale treatment programs for tuber-

culosis, there is a need to monitor not only the disease

but also the outcomes of the disease control program

implemented. Obviously, this applies not only to tubercu-

losis but to other infectious disease control programs as

well. With only 25% of patients undergoing at least one of

the required four follow-up examinations and a relapse

rate of 18% among those in one of the two provinces

studied, there are obvious program management implica-

tions. Tuberculosis control programs all over the world use

a standardised recording and reporting format generating

two main reports. At the beginning of each new quarter, a

report on cases registered during the previous quarter and a

report on treatment outcomes of cases registered 12–

15 months earlier are compiled (WHO 2006; 2008). Thus,

a district TB control program manager receives constant

feedback on the performance of his program and can take

corrective action if needed. Obviously, the HAT control

program in the DRC requires something similar. In the

meantime, melarsoprol treatment for West African HAT

has by and large been abandoned in favour of NECT;

however, the relapse rate on DFMO monotherapy(a

component of NECT) observed in Kasai Oriental is reason

for concern (Priotto et al. 2009). It is therefore crucial to

adequately monitor treatment effectiveness under routine

program conditions.

Another important message that became apparent is that

adherence to post-treatment follow-up is minimal. If <1%

of all patients treated actually undergo the required four

follow-up examinations, there is an urgent need to address

this issue. Mumba et al. (2010) in their study context were able

to follow-up 341 of 360 patients until 24 months after

treatment, which is an exceptionally high proportion that is

unlikely to ever be achieved under program conditions.

Overall, 37% of patients in their study were diagnosed with

relapse, more than 90% of those during the first year of follow-

up. On the basis of their findings, Mumba et al. propose a

shortened follow-up protocol for a maximum duration of

12 months. Our findings clearly support the need for a revision

of the follow-up policy; however, even a 1-year follow-up

period is hard to achieve given the current state of affairs.

Our study does have one major limitation, it is based on

routine HAT control program records of which the quality

and completeness cannot be guaranteed. The fact that

we were able to retrieve the records of more than 95%
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of reported cases does however indicate a high degree of

adherence to the recording system.

Conclusion

There are many reasons to regularly evaluate program

performance and treatment outcomes in HAT control. This

should not be an academic exercise performed occasionally

but a routine program activity. Preferably, such analysis

should take place at the level at which the program is

managed, and in the DRC, this is currently at the

provincial level. Tuberculosis control programs have

developed a standardised reporting format in which each

patient diagnosed needs to be accounted for. This has the

advantage of forcing managers to critically evaluate

program performance on a continuous basis. The database

now available in Bandundu and Kasai Oriental goes some

way towards remediating the shortcomings identified. It

needs to be complemented however with a standardised

reporting system at the level of program implementation

that measures not only inputs of the HAT control program

in terms of numbers of patients detected but also outputs in

terms of numbers of patients cured.
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