
 

 

 University of Groningen

Complications related to the management of mycobacterium ulcerans disease in Bénin
Barogui, Mahoutondji Yves Thierry

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2016

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Barogui, M. Y. T. (2016). Complications related to the management of mycobacterium ulcerans disease in
Bénin: A plea for early case detection. [Thesis fully internal (DIV), University of Groningen]. University of
Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/8511df4d-960a-40a3-85e3-4da5272b9c09


501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui

9  

 Introduction and outline of the Thesis

1



501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui

 �0  



501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui501603-L-sub01-bw-Barogui

��  

Buruli ulcer is caused by Mycobacterium ulcerans. It is a necrotizing disease of the skin, subcutaneous 
tissue, and bone. Usually, at presentation, it is a painless condition even if the lesion is ulcerating. 
Currently, Buruli ulcer is the third most common mycobacterial disease in immune competent 
persons after tuberculosis and leprosy, and the least understood of these three diseases [1, 2]. 
Usually, Buruli ulcer starts as non-ulcerative lesion such as nodule, plaque or edema. Without 
treatment, the lesion breaks down into a typical ulcer with undermined edges (figure 1). The 
cause of necrosis observed in Buruli ulcer was identified as the result of a secreted  polyketide 
toxin, mycolactone, that was discovered by professor Pam Small’s group in 1999 [3,4]. Following 
infection, the secreted toxin appears to have a profound immunological effect not only on local 
tissues but also systemically [5–8]. 

Buruli ulcer has been reported from more than 30 countries around the world [9, 10] and in 
West Africa, where most cases have been reported in recent years, it has become a public health 
problem [1, 11]. In West African hospitals, one major problem is that patients typically report to 
the hospital at an advanced stage of the disease [12–14]. With patient delay, the lesion worsens, 
resulting in prolonged hospital admission, extensive surgical and medical care, and eventually, 
severe functional limitations (Figure 2). The mode of transmission is still largely unknown; and 
there is no vaccine to protect the population at risk. Since 2004, the management of Buruli ulcer 
has included antibiotic treatment using streptomycin and rifampicin. To minimize the morbidity, 
disability and socio-economic burden of Buruli ulcer, the World Health Organization recommends 
early case detection at community level using the community health volunteers, and antibiotic 
treatment, and stresses the need for prevention of disability and appropriate wound care. 

In Benin, Buruli ulcer is endemic in the south of the country. The geographic distribution of 
cases shows that most Buruli ulcer -endemic villages are along the Ouémé and Couffo rivers 
[15, 16] (Figure 3). The National Program against Leprosy and Buruli ulcer (PNLLUB) organizes the 
Buruli ulcer control. Each endemic area has a Center of Detection and Treatment of BU (CDTUB). 
Currently, Benin has four CDTUB, each of which is located in one of the endemic areas; the 
centres are located in Allada, Lalo, Pobè and Zagnanado. In these centers, the community health 
volunteers are involved in early case detection, in accordance with the World Health Organization 
guideline. 

This thesis aims to study strategies to prevent disabilities incurred by Buruli ulcer. It especially 
focuses on the efficacy of community health volunteers in the early case detection, the rational 
use of nonspecific antibiotics in case of suspected secondary infection or as prophylaxis after 
surgery, the paradoxical reaction during antimicrobial treatment, and functional limitations after 
specific antibiotic treatment in Buruli ulcer.
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Nodule on the back (Photo: M. Yves T. Barogui)                         Edema on the right forearm (Photo: M. Yves T. Barogui) 

Plaque on the trunk (Photo: M. Yves T. Barogui)                        Ulcer on the left thigh (Photo: M. Yves T. Barogui)

Figure 1: clinical presentations of Buruli ulcer
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Figure 2: Contractures lead to Functional limitation after Buruli ulcer

Figure 3: Concentration of Buruli ulcer cases along the major Benin rivers, the Oueme and Couffo.

Has the introduction of antibiotic treatment reduced functional limitation due to Buruli ulcer? 
Until 2004, standard treatment consisted of wide surgical excision of affected skin and surrounding 
normal tissue. Without treatment, BU often leads to physical deformities associated with a 
marked socioeconomic burden and stigma [1, 13, 17, 18]. Functional limitations after treatment 
of Buruli ulcer have been studied [19] and a questionnaire to assess functional limitations was 
developed [20] and validated [21] during the time that antibiotic treatment was uncommon. 
An earlier study showed that higher scores for Buruli ulcer related functional limitation were 
associated with school drop-put and loss of jobs [22]. Since 2004, the World Health Organization 
has recommended antimicrobial treatment associated with or without surgery combined with 
wound care till the lesion heals [10, 23]. We hypothesized that the introduction of antimicrobial 
agents in Buruli ulcer treatment will reduce the functional limitation due to Buruli ulcer. We tested 
this hypothesis described in chapter 2.
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What is the role of community health volunteers in Buruli ulcer early case detection?
Earlier studies have shown that community health volunteers have played an important role 
in controlling several endemic diseases such as onchocerciasis and dracunculiasis in Africa [24, 
25]. According to the World Health Organization guideline, the community health volunteers 
participate in Buruli ulcer early case detection in Benin. In Chapter 3 we describe the analysis of 
the standard report forms for Buruli ulcer in the National Leprosy and Buruli ulcer Program to test 
the hypothesis that community health volunteers refer patients with suspected Buruli ulcer to the 
hospital at an earlier stage than other actors in the referral system generally do.

Should antibiotics be prescribed for suspected secondary infection or for prophylaxis after 
surgery or skin graft in Buruli ulcer?
Secondary infection is generally believed to cause severe complications in Buruli ulcer, and 
perhaps prolonged admission and delayed healing. In diabetic foot ulcer, it has been proven 
that secondary infection increases time to heal. In Buruli ulcer, the prevalence of secondary 
infection is unknown. However, antimicrobial agents are frequently prescribed for this indication 
even more so for prophylaxis after surgery or skin graft. Chapter 4 focuses on the prescribing 
behavior of antimicrobials for secondary infections or as prophylaxis in Buruli ulcer interventions. 
We performed an inventory of isolates and local resistance patterns that may ultimately be used 
for guideline development.

Do patient and lesion characteristics or genetic factors contribute to the risk of developing 
paradoxical reactions in Buruli ulcer?
Paradoxical reaction has been described in tuberculosis and in leprosy [26, 27]. In tuberculosis, 
it has been reported in 10–23% of patients receiving antituberculosis therapy and it is thought 
to represent hypersensitivity to M. tuberculosis epitopes rather than bacteriologic relapse [28]. In 
Buruli ulcer, during or after antibiotic treatment, the lesions may worsen in >30% of cases [29], 
conceivably due to restoration of immune protection following the decrease in mycolactone 
concentration in tissues and blood stream [30]. This phenomenon may earlier have been 
misinterpreted as treatment failure [31–33]. Recent studies have however recognized the existence 
of paradoxical reactions in Buruli ulcer [29, 33]. Paradoxical reactions are still poorly understood 
and they have not been studied extensively as yet. Chapter 5 focuses on the risk factors associated 
with paradoxical reactions in patients with Buruli ulcer during and after antimicrobial treatment.
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