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Buruli ulcer is infectious neglected tropical disease caused by Mycobacterium ulcerans. Usually 
patients report to the hospital at an advanced stage of the disease resulting in prolonged hospital 
admission, eventually, severe functional limitations and heavy and socio-economic burden. The 
mode of transmission is still unknown. Early case detection associated with specific antimicrobial 
treatment is the main strategy to control this disease.

This thesis aims to study the prevention of Buruli ulcer. It especially focuses on the efficacy of 
community health volunteers in the early case detection, the rational use of nonspecific antibiotics 
for prophylaxis after surgery or in case of suspected secondary infection, the paradoxical reaction 
and the functional limitations after specific antibiotic treatment in patients affected by Buruli 
ulcer. In Chapter 1, we provided a brief introduction into the epidemiology, the pathogenesis and 
the treatment of Buruli ulcer disease. We emphasized that in West Africa, one major problem is 
that patients usually report to the hospital at an advanced stage of the disease. This patient delay 
worsened the consequences and the burdens due to this disease. Chapter 1 described the scope 
of this thesis and outlined the hypotheses that were tested in the following chapters.

Has the introduction of antibiotic treatment reduced functional limitation due to Buruli ulcer? 
Almost half of patients have functional limitations after treatment of Buruli ulcer disease.
The hypothesis that the introduction of antimicrobial agents in Buruli ulcer treatment will reduce 
functional limitations due to Buruli ulcer was tested in chapter 2. In this study 179 former patients 
in Lalo, Benin were retrieved and interviewed in their village. Hospital records were used to gather 
data about size of lesion at presentation and treatment provided. No significant differences in 
resulting functional limitations were found between the different treatments. Larger lesions (> 15 
cm cross-sectional diameter) at presentation; lesions on a joint, muscular atrophy, and amputation 
were all associated with a higher risk for functional limitations. Advantages of antibiotic treatment 
may involve other domains, like costs of treatment or a change in help-seeking behavior. Earlier
reporting may be the most important factor to fully benefit from antibiotic treatment without the 
need for additional surgery. 

What is the role of community health volunteers in Buruli ulcer early case detection?
In chapter 3 of this thesis, we evaluated the contribution of different actors in the current reference 
system in Benin, their influence on the stage of disease at presentation in the hospital and on the 
diagnostic confirmation rate of Buruli ulcer, using Polymerase Chain Reaction (PCR) for IS2404 
(IS2404 PCR). We found that the community health volunteers referred a quarter of the patients 
(26.5%) to the hospital. Patients referred to the hospital by community health volunteers appeared 
to be in an earlier stage of disease than patients referred by other actors, but after adjustment 
for the health center, this effect could no longer be seen, using multivariate regression analysis. 
The IS2404 PCR positivity rate among patients referred by the community health volunteers was 
similar as in patients referred by other actors. This study clarifies the role played by community 
health volunteers in Bénin, and shows that they play an important role in the control of Buruli 
ulcer. This information is relevant for health care programs attempting to control Buruli ulcer but 
may also be relevant for health care programs working on other diseases in areas with restricted 
resources. 

7. Summary
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Should antibiotics be prescribed for suspected secondary infection or for prophylaxis after 
surgery or skin graft in Buruli ulcer?
In the chapter 4 of this thesis, we studied the antimicrobial prescribing behavior of doctors for 
secondary infections, or as prophylaxis to prevent such infections in Buruli ulcer around the time 
of surgical interventions, and cultures of ulcers were taken to provide data for the development of 
future guidelines for the use of antibiotics for this indication. Of 185 patients that started treatment 
for Buruli ulcer in different centers in Ghana and Bénin 51 were admitted to the hospital, and 
enrolled in this study. Forty of these 51 admitted patients (78%) received at least one course of 
antibiotics other than streptomycin and rifampicin during their hospital stay. The median number 
(IQR) of antibiotic courses for admitted patients was 2 (1, 5). Only twelve patients received 
antibiotics for a suspected secondary infection, all other courses were prescribed as prophylaxis 
of secondary infections extended until 10 days on average after excision, debridement or skin 
grafting. Antibiotic regimens varied considerably per indication. In another group of Buruli ulcer 
patients in two centers in Bénin, superficial wound cultures were performed. These cultures 
from superficial swabs represented bacteria to be expected from a chronic wound, but 13 of the 
34 (38%) S. aureus were MRSA. The adherence to the suggested guideline for use of antibiotics 
presented in chapter 4 of this thesis should have a major impact on antibiotic use in the Buruli 
ulcer treatment centers, saving money and toxicity and limiting further antimicrobial resistance 
development.

Do patient and lesion characteristics or genetic factors contribute to the risk of developing 
paradoxical reactions in Buruli ulcer? 
In chapter 5, we suggested a clinical definition of paradoxical reaction and investigated the risk 
factors of a paradoxical reaction in Buruli ulcer. We included 251 Buruli ulcer patients, in Ghana 
and in Bénin. The size and localization of the lesion and the role of three polymorphisms in the 
SLC11A1 gene were included as potential risk factors for a paradoxical reaction. The incidence of a 
paradoxical reaction was 22% and it occurred mostly between week 8 and 12 after the beginning 
of antibiotic treatment. A lesion on a trunk (p = .039 by X2) as well as category 2 and category 3 
lesions (p = .021 by X2) were significantly related to paradoxical reaction. A host 3’UTR TGTG ins/ins 
polymorphism was found to be a risk factor for the occurrence of paradoxical reaction in Buruli 
ulcer: the odds ratio of ins/ins genotype versus ins/del genotype was  7.19 (95% CI: 2.33 – 22.22). 
We conclude that a genetic polymorphism in the SLC11A1 gene, localization and category of 
lesion play a role in susceptibility to develop paradoxical reaction in Buruli ulcer during and after 
antibiotic treatment.
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The general discussion presented in chapter 6 summarizes the mains findings and the implications 
of this thesis. These findings impact the direction of future control activities in Buruli ulcer disease. 
Strengths and limitations of the studies contained in this thesis as well as direction for future 
research are presented. To conclude, it appears that of all strategies currently explored and 
discussed here, an optimized strategy for early case detection has the highest priority  since it 
will reduce the
• duration of treatment,
• secondary infection,
• paradoxical reaction,
• permanent functional limitation,
• direct and indirect financial burden and,
• overall suffering caused by this diseases.

7. Summary
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