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INTRODUCTION 

Background 

In 1998, the World Health Organization (WHO) established the Global Buruli Ulcer Initiative 
(GBUI), with financial support from The Nippon Foundation, in response to the growing spread 
and impact of Buruli ulcer. In the same year, WHO established an 18-member Advisory Group to 
guide its activities on Buruli ulcer. These members represent some of the world’s experts on the 
disease in the areas of control, management, and research. 

Every March, WHO organizes a meeting in Geneva that brings together the members of the 
Advisory Group, and representatives from the ministries of health of the affected countries, 
nongovernmental organizations (NGOs), and researchers currently involved in Buruli ulcer 
activities. Interest and momentum are growing. During the past few years, the scope of this 
annual meeting has broadened to allow field health workers from endemic countries currently 
involved in Buruli ulcer control activities, to attend and present their work. More than 40 NGOs, 
research institutes, and foundations are now participating in the global initiative.  

This meeting is a very important part of global advocacy efforts and provides an opportunity to 
review achievements and constraints of the previous year, and to make recommendations to guide 
the work of all partners. The meeting also provides a forum to share and disseminate new 
information, and coordinate efforts among all partners (endemic countries, research community, 
NGOs, and WHO). 

Although considerable progress is being made, some key control challenges remain, including:  

• late detection of cases; 

• limited access to surgical treatment and rehabilitation; 

• inadequate surveillance leading to gross underreporting; 

• limited laboratory confirmation of cases; 

• extensive training needs; and 

• poor health infrastructure and equipment in affected areas.  
 

Priority areas for research have been identified, and funding is now needed to implement these 
activities. 

Buruli ulcer (BU), caused by Mycobacterium ulcerans, is largely a neglected problem of the poor 
in remote rural areas. Since 1980, BU has emerged as an important cause of human suffering. 
Limited awareness of the disease, both within the medical community and among the general 
public, results in under-recognition and underreporting. The disease has been reported or 
suspected in over 30 countries worldwide. Currently, West Africa appears to be the most affected 
region. About 70% of those affected are children under the age of 15 years.  

Thanks to the continued support from the Nippon Foundation, Acción Sanitaria y Desarrollo 
Social (ANESVAD) and other NGOs, dedicated researchers and field health workers, and 
commitment from an increasing number of countries dealing with Buruli ulcer, much progress 
has been made in the past five years in the areas of advocacy, control, and research. However, 
much work remains to be done, and many challenges lie ahead, in finding better ways of 
diagnosing, treating, and preventing this debilitating disease.  
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Welcoming remarks  
 

Dr Anarfi Asamoa-Baah, Assistant Director-General, Communicable Diseases, opened the 
meeting and welcomed all participants, who came from various countries around the world. He 
informed participants of the draft resolution on Buruli ulcer that was approved by the WHO 
Executive Board in January 2004. He indicated that this resolution would go before the World 
Health Assembly for adoption in May.1 He added that the expected adoption of the resolution 
would serve to raise more awareness of this disease and to enhance control and research efforts.  

Dr Asamoa-Baah was pleased to see that, in addition to efforts to improve early detection of 
cases, increasing investment was also being made to improve health facilities in affected areas in 
order to increase access to treatment for people affected by Buruli ulcer and other diseases. He 
then discussed the WHO 3-by-5 Initiative, which aimed to treat three million HIV-positive people 
by 2005. He concluded by wishing participants successful work in the days to follow, adding that 
he looked forward to seeing the recommendations of the meeting. Dr Kingsley Asiedu then 
presented the objectives and expected outcomes of the meeting 

Objectives of the meeting  

The 2004 meeting was aimed at assembling experiences and evidence to date, with a view to 
intensifying control activities at the country level and accelerating priority research. The 
objectives of the meeting were to: 

• review critical issues hampering effective implementation of control efforts; 

• review national action plans for intensifying control activities for 2004; 

• review progress in the implementation of research priorities on Buruli ulcer; and 

• identify ways to strengthen local and international partnerships to control Buruli ulcer. 

Expected outcomes 

The meeting was expected to make recommendations to: 

• address some of the critical issues hampering Buruli ulcer control; 

• identify sources of funding to implement the Buruli ulcer research priorities plan; 

• strengthen local and international partnerships to control Buruli ulcer; 

• implement the activities according to research priorities on Buruli ulcer; 

• strengthen collaboration and coordination among NGOs currently involved, and reach 
out to new ones; 

• explore mechanisms for better fundraising to meet the above objectives; 
 

 

 

                                                      
1 The resolution was adopted in May 2004. 
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and the participants were expected to: 

• agree on a common strategy for intensifying control activities in selected priority 
countries and develop synergies with other disease-control activities to enhance 
Buruli ulcer control; 

• review national action plans for intensifying control activities; and 

• examine ways to strengthen health services’ delivery through the implementation of 
Buruli ulcer control activities. 

Organization of the meeting 

The meeting was conducted in English and French, with interpretation facilities. Professor 
Jean-Marie Kanga chaired the first day of the meeting, Professor Françoise Portaels the second 
day, and Dr Mark Wansbrough-Jones the third and the last days. Presentations and discussions of 
country-level control activities, activities of NGOs, and research were held during the first two 
days. The third day was devoted to group work on control, surgery, physiotherapy and training, 
research, and drug treatment. The reports and recommendations of the groups were presented at a 
plenary session on the fourth day, followed by discussions. 

Focus of the March 2004 meeting 

Intensified control in selected countries  

Over the past five years, several control strategies have been tried in various countries. It is clear 
from results to date that some of these strategies can work, and therefore need to be scaled up. 
WHO and its partners have developed several technical documents and tools for training a wide 
range of people. Having combined lessons learnt from various strategies and available technical 
documents, WHO is convinced that it is time to scale up some of these control strategies. This 
approach is also appropriate because most patients present too late, and skills required for the 
management of the disease have not been sufficiently developed.  

Intensified control activities will focus on: 

• early case detection at community and school levels;  

• improved case management; 

• wider application of WHO surveillance tools; 

• accelerated capacity building; and  

• advocacy and social mobilization strategies. 

 
Presentations during this meeting focused on the following topics:  

• access to treatment; 

• rehabilitation; 

• early detection; 

• surveillance; 
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• laboratory confirmation of cases; 

• training; and 

• strengthening of the health system.  

Accelerated research 

Among the many potentially important areas of research on Buruli ulcer, five priority areas were 
selected by the research subgroup at the 5th WHO Advisory Group Meeting on Buruli ulcer, held 
in Geneva in 2002, as most likely to provide immediate direct benefit to Buruli ulcer patients in 
the medium term. WHO therefore encourages researchers and donors to focus their efforts on 
these priority areas:  

• mode of transmission; 

• development of methods for early diagnosis;  

• drug treatment and new treatment modalities;  

• BCG trials and development of new vaccines; and  

• cultural and socioeconomic studies.  

 
Accordingly, research presentations focused on recent information and findings, and new ideas, 
in these areas.   

In addition, this meeting also reviewed the results of the genome sequencing project. Hopefully, 
the completion of the M. ulcerans genome sequencing project by mid-2004 (undertaken by the 
Pasteur Institute, Paris) will greatly enhance the speed of research, especially in the areas of  
novel drugs and candidate vaccine developments. A proposal for accelerated research, based on 
identified priorities, has been developed and its implementation would also involve new 
researchers and new ideas.  

NGO collaboration and coordination 

Over the past few years, the response from NGOs has been encouraging and an increased number 
of them are now involved in Buruli ulcer activities. Strengthening their collaboration and 
coordination activities is therefore essential. It is also necessary to find ways to reach new NGOs.  

Fundraising 

The ‘bottom-line’ is that sufficient funding will be needed to implement the above activities, as 
well as the recommendations arising from this meeting. Because of this low level of funding, the 
meeting explored strategies for better fundraising.  
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Closing remarks 

Dr Hiroyoshi Endo, Director, Communicable Diseases Control, Prevention and Eradication, 
closed the meeting. He congratulated the participants for their four days of hard work, which had 
resulted in important conclusions and recommendations to help move the work on Buruli ulcer 
forward at all levels. He stressed the need to improve Buruli ulcer surveillance, and called on 
national control programmes to redouble their efforts in this area. He also called upon institutions 
and individuals with expertise in surveillance to assist endemic countries, and upon countries to 
increase their efforts to detect and treat cases early so that the negative impact of the disease 
could be minimized. He wished participants a safe return home, adding that he looked forward to 
seeing them all in 2005. 
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HIGHLIGHTS OF THE MEETING 
 

Challenges of Buruli ulcer control 

Access to care 

In accordance with the final resolution of the International Conference on Buruli ulcer Control 
and Research, held in 1998 in Yamoussoukro, Côte d'Ivoire, participants unanimously 
recommended that patients afflicted with Buruli ulcer should receive free treatment. 
Unfortunately, this resolution has not been implemented in a number of countries.  

Today, the high cost of surgical treatment, coupled with cost-recovery policies in affected 
countries, makes it almost impossible for the majority of patients to receive effective medical 
care. The education of populations at risk is needed to encourage them to seek early medical 
treatment, but this effort must be accompanied by policies to make it easier for patients to receive 
treatment. Currently, treatment is available only in a few hospitals/centres, further compounding 
limited access to treatment.  

Strategies are needed to bring treatment closer to patients. Country presentations provided 
various perspectives and policies, and highlighted current efforts to improve access to treatment. 
These presentations were followed by discussions. 

Rehabilitation 

Rehabilitative interventions are necessary to prevent or minimize disabilities due to Buruli ulcer 
and to restore those affected to a position of dignity in society. At the moment, these services are 
not readily available in affected areas. There is the need to develop a common strategy for 
rehabilitation as part of Buruli ulcer management and control. The meeting examined ways to 
introduce simple rehabilitative interventions at all levels. It also explored options for assisting and 
giving hope to those already deformed by Buruli ulcer – important in minimizing the stigma 
associated with the disease. Presentations and discussions highlighted current efforts and 
challenges, as well as proposals to address the problem of rehabilitation. 

Early detection 

Early detection of cases is essential in minimizing the negative consequences of Buruli ulcer to 
affected populations. Although much has been said about this topic, little has been done. Today, 
the overwhelming majority of patients present too late. Country presentations examined current 
efforts and constraints, as well as the resources required to carry out these activities, and how 
they could be implemented in various situations. 
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Surveillance 

Buruli ulcer surveillance is inadequate, suggesting that the number and geographical extent of 
reported cases represents only the tip of the iceberg. Key issues involved in Buruli ulcer 
surveillance at the country level were examined. Implementation of the WHO surveillance forms 
at country, regional, and district levels should facilitate collection and analysis of data. 
Surveillance systems should be evaluated in countries where they have been implemented, so that 
the lessons learnt could be used to improve surveillance and be shared with other endemic 
countries. Progress made in the implementation of the WHO Buruli ulcer surveillance forms in 
various countries was presented and discussed. Collaboration with other relevant disease-control 
programmes to enhance Buruli ulcer surveillance was explored and discussed.  

Furthermore, mapping of affected villages and surrounding ecological factors (e.g. rivers, mines, 
farms) may aid in understanding the geographical distribution of the disease and its relationship 
with ecological factors that may promote the occurrence of the disease. Such information will be 
useful in targeting both control and research efforts. The WHO HealthMap unit presented an 
overview of how HealthMap can assist Buruli ulcer surveillance. 

Laboratory confirmation of cases 

At the 2003 meeting in Geneva, laboratory confirmation of cases was discussed. Laboratory 
confirmation is essential for both surveillance and improving clinical diagnostic accuracy. 
However, many endemic countries do not confirm cases of Buruli ulcer. The reasons for this are 
unclear. At the local level, a simple procedure like the Ziehl-Neelsen (ZN) staining technique can 
be performed in any hospital where tuberculosis microscopy is done.  

Participants in the 2004 meeting discussed how laboratory confirmation can be better organized 
as part of national control programmes. They also examined how local and international 
laboratory capacity can be harnessed to support national control programmes to confirm cases.  

Training 

There is a very great need to train a large number of health workers, village health workers, and 
schoolteachers in order to improve the detection and management of cases. Many countries are 
making progress in this direction. At the international level, two international workshops were 
held in 2002 and 2003 in Benin and Guinea respectively, to share experiences and to improve 
treatment skills. The WHO Regional Office for Africa is developing a set of training modules 
which will soon be available to countries to support training activities. Current progress and 
challenges in carrying out such activities were presented, followed by discussions. Perspectives 
for future international training workshops were also discussed. 

Strengthening of the health system – contribution of NGOs 

One of the major obstacles facing the control of Buruli ulcer involves inadequate and poorly- 
equipped health facilities in the affected areas. In line with the Yamoussoukro Declaration on 
Buruli ulcer, which called for the development of health systems so that effective treatment can 
reach all those affected, the actions of several NGOs are contributing to visible improvements in 
health facilities and the delivery of health services in the affected areas. These contributions will 
without doubt have direct and indirect benefits for the care of other patients. The contributions of 
selected NGOs in strengthening the health system in countries such as Benin, Cameroon, and 
Ghana, were presented and discussed. Participants also explored how these efforts could be 
expanded to other areas and countries in order to increase accessibility to treatment. 
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Research and development 

Buruli ulcer research priorities proposal 

Among the many potentially important areas of research on Buruli ulcer, five priority areas were 
selected by the research subgroup of the 5th WHO Advisory Meeting on Buruli ulcer held in 
Geneva in 2002. These areas include:  

• the mode of transmission;  

• development of methods for early diagnosis 

• drug treatment and new treatment modalities;  

• BCG trials and development of new vaccines; and  

• cultural and socioeconomic studies.  
A revised proposal, which takes into account the recommendations of the 6th WHO Advisory 
Group Meeting on Buruli ulcer, held in Geneva 2003, was presented and discussed. Coordination 
of the implementation of this proposal and collaboration among researchers from developed and 
developing countries was also discussed. 

Mycobacterium ulcerans genome sequencing project 

This project – which was begun at the Pasteur Institute in Paris in 2001 – is expected to finish in 
mid-2004. Information resulting from this project should enhance the speed of Buruli ulcer 
research. One of the exciting findings is the discovery of the recipe for making mycolactone, the 
toxin that causes tissue destruction; this discovery was recently published.1 This finding now 
paves the way for future research into the function of mycolactone, or the development of 
conjugate vaccines against the toxin or even drugs that can disrupt the mycolactone biosynthetic 
pathway. A public server, BuruList – web site http://genopole.pasteur.fr/Mulc/BuruList.html – 
contains preliminary information, and is already available to all researchers. The findings of this 
project to date, and how these results will contribute to Buruli ulcer research, were presented and 
discussed. 

Development of methods for early diagnosis 

Currently, laboratory confirmatory methods – e.g. culture, polymerase chain reaction (PCR), and 
histopathology – are based in reference and research laboratories remote from affected areas. 
These methods require surgically-excised specimens, and results often take time. It would be 
desirable to have rapid and less-invasive diagnostic tests that can be carried out in the field. The 
information from the genome sequencing project is likely to contribute research to develop rapid 
diagnostic tests. Research work in progress to develop such tests was presented and discussed, 
together with new ideas on how to develop them. 

                                                      
1 Stinear TP et al. Giant plasmid-encoded polyketide synthases produce the macrolide toxin of 
Mycobacterium ulcerans. Proceedings of the National Academy of Science, 2004, 101(5):1345–1349.  
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Drug treatment – next steps 

Presently, surgery is the main treatment of all forms of Buruli ulcer. In the past, reports on the 
sporadic use of anti-mycobacterial drugs in the treatment of Buruli ulcer have been considered  as 
disappointing. Recent data involving mice suggest that antibiotics could play a role in the 
management of the disease.  

Data presented at the 6th WHO Advisory Meeting on Buruli ulcer showed encouraging results, 
with a combination of rifampicin and an aminoglycoside (streptomycin or amikacin) in the 
treatment of early human M. ulcerans lesions. A second multicentre study is planned and the 
draft protocol was presented and discussed. Experience in the use of these specific antibiotics 
since the 2003 meeting was also shared and discussed. 

Transmission of Mycobacterium ulcerans disease 

Researchers believe that Buruli ulcer is acquired through exposure to the environment, 
particularly through contact with slow-moving or stagnant bodies of water. However, the exact 
source of M. ulcerans and the mode of transmission remain elusive. The recent findings that 
M. ulcerans can be isolated from water insects in endemic areas and can replicate in the salivary 
glands of these insects, heralds a major breakthrough in our understanding of the ecology of 
M. ulcerans.  

If confirmed by further studies, this information could have an enormous impact on the control of 
Buruli ulcer and lead to the development of strategies to prevent human contact with infected 
insects in endemic areas. In June 2003, WHO organized a meeting on the transmission of Buruli 
ulcer. The outcome of this meeting, together with new information and new ideas, was presented 
and discussed. 

Evaluation of a booster BCG vaccination – revised proposal and next steps 

A single bacille Calmette-Guérin (BCG) vaccination given in infancy can induce protective 
immunity which lasts for six months, or can delay the onset of lesions. In addition, recent 
evidence suggests that BCG may confer some protection against disseminated M. ulcerans 
disease, including bone infection. BCG is still the most widely used vaccine in the world.         

Data suggest that two doses of BCG are better than one for leprosy. The WHO Advisory Group 
on Buruli ulcer has developed a draft protocol to study the possible benefits of a second dose of 
BCG vaccination for children living in endemic areas in West Africa. An update on this proposal 
was presented and discussed. 

Cultural and socioeconomic studies 

Buruli ulcer has severe socioeconomic consequences. The debilitating disabilities – and the 
resultant grave disruption to the productivity of individuals, households, and communities – are 
of major and immediate concern to endemic countries and partners involved in the control of the 
disease. Although some estimates of direct and indirect medical costs for hospitalized cases of 
Buruli ulcer exist, there are practically no generalizable population-based data on estimates of 
economic cost to affected individuals, households, and communities. It is important to estimate 
those costs that are related not only to its treatment, but also to its management from a societal 
perspective. The preliminary results of a study done in Ghana by the Centers for Disease Control 
and Prevention (CDC) in Atlanta, USA, were presented and discussed. Perspectives for further 
economic studies were also presented and discussed. 
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WORKING GROUP ON COUNTRIES  
 

The group discussed issues of access to treatment and identified the following as some of the 
main problems faced by patients and national control programmes: 

• inadequate and ill-equipped health facilities in affected areas; 

• long distances to available facilities; 

• high cost of treatment and national cost recovery policies; and 

• general ignorance of the disease and available treatment options. 
 

To address these problems, the group proposed the following possible solutions: 

• improve existing facilities, and build more if needed, as part of efforts to improve 
health services in rural areas;  

• decentralize treatment, including the use of outreach services;  

• increase budgetary allocations by national governments for Buruli ulcer control;  

• provide continuous training of health workers; and 

• improve information, education and communication. 
 

The group also made the following recommendations. 

• Improve early detection of cases by providing:  
– transport for outreach services and funds to support these activities; and 
– training for leprosy field workers to improve the detection of cases. 

• Assist in the confirmation of cases by:  
– training of laboratory staff and provision of equipment and resources; and 
– integration into existing laboratories, particularly those dealing with tuberculosis. 

• Improve the notification of cases through: 
– monitoring and evaluation, using WHO surveillance forms. 

• Improve collaboration with partners, by assuring that:  
– all countries have strategic plans to serve as a framework within which partners 

can contribute to BU control; and  
– efforts are made to find new partners, both at the local and international levels.  

The need for transparency in the use of donor funds was stressed. 
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WORKING GROUP ON SURGERY, PHYSIOTHERAPY, AND 
TRAINING 
 

Noting that correct treatment of BU includes three essential elements – drugs, surgery and the 
prevention of disability (POD) – the group made the following recommendations. 

• All national BU programmes should take steps to promote early diagnosis and 
appropriate treatment, including measures to prevent disability. 

• POD should start at case detection and continue throughout the period of treatment, 
until well after discharge from hospital. 

• POD should be the responsibility of all caregivers, including family members and 
health staff. 

• The management of BU should form a module in the basic curriculum in medical and 
paramedical schools. 

• Training doctors in surgical skills should be part of a team approach, which addresses 
anaesthesia, equipment provision and maintenance, theatre nursing and rehabilitation. 

• WHO should identify appropriate centres to lead such training, country by country. 

• All caregivers should receive basic training in the prevention of disability. 

• A basic POD manual should be produced within the WHO series of training modules 
on BU, and should be targeted at general health staff. 

• Training of trainers workshops should be arranged to facilitate capacity-building for 
POD in all endemic areas. 

 

The group discussed various specific issues involving: 

• Surgical treatment, rehabilitation and the continuum of care, including: 

– definitions, specifically use of the term ‘prevention of disability’ (POD) to 
emphasize that it should start at diagnosis, even before any fixed contractures 
have developed; and 

– the importance of being clear about any contraindications to physiotherapy, e.g. a 
joint surrounded by oedema. 

 
• Training general doctors to improve surgical skills, including: 

– the importance of pain relief;  
– the fact that workloads are too high to rely on fully-trained surgeons;  
– general practitioners must be trained, both for nodulectomy and simple skin 

grafting; 
– the need for including modules in the basic curriculum; 
– arranging on-site workshops, in which a team of specialists can train 
– all required personnel; and 
– provision of necessary equipment. 
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• Training of health workers in the prevention of disability, including: 

– forming a small group of experts to work on a basic manual for health workers; 
and in addition to this basic manual 

– illustrated booklets which may be useful for training family members, and videos, 
which would also be helpful; and 

– a more advanced POD manual developed later, as the evidence base for good 
practice grows; at present there are many unanswered questions.
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WORKING GROUP ON RESEARCH 
 

 

The group summarized research accomplishments during 2003 as follows: 

• completion of M. ulcerans genome sequence: online availability of sequence; 

• identification of mycolactone toxin genes as part of a large virulence plasmid; and 

• identification of new environmental reservoir species for M. ulcerans. 
 

The group identified research priorities for 2004, including: 

• development of a field diagnostic test; 

• investigation into the mode of transmission and environmental reservoirs; 

• development of molecular tools for discrimination between isolates of M. ulcerans; 

• studies on the immune response of M. ulcerans; and 

• development of an M. ulcerans vaccine. 
Some of these and other research priorities were discussed in detail, as follows. 

 

Development of a rapid, simple, inexpensive, sensitive, and specific diagnostic test for field 
diagnosis of Buruli ulcer, involving:  

• anti-mycolactone antibodies; 

• serological tests for detection of M. ulcerans-specific IgM and IgG for determining 
exposure and current infection; 

• participation of reference laboratories in endemic areas in testing new diagnostic 
tools; and 

• communication of information on development of new diagnostic tools to the BU 
community through use of the WHO web site. 

 
Identification of environmental reservoirs and vector species involved in transmission, by: 

• hierarchical studies of food chains containing potential reservoir species; 

• comparison of nutrient-rich, vegetation-laden aquatic bodies of water with nutrient-
poor areas lacking vegetation, with respect to potential vector species;  

• comparison of potential reservoir species in BU-endemic and non-endemic regions; 

• identification of human factors involved in infection;  

• involvement of local laboratories in environmental studies; and 

• application of new diagnostics for determining strain characteristics of  
environmental isolates. 
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Development of better tools for molecular epidemiology of M. ulcerans, through: 

• comparison of environmental isolates of M. ulcerans with isolates from BU patients; 

• ability to discriminate between reoccurrence and reinfection; and 

• use of genomic information to identify hypervariable DNA regions for developing 
fingerprinting methods. 

 

Development of a vaccine for protection against Buruli ulcer, through: 

• characterization of the human immune response to M. ulcerans; 

• identification of stable strains of M. ulcerans for use in vaccine and virulence studies; 

• determination of correlates of protection in several animal models; and 

• use of genomic information to identify potentially protective antigens. 
 

Coordination of Buruli ulcer research programmes through the WHO web site, including: 

• sera bank from 66 confirmed cases of Buruli ulcer; and 

• genome sequence through the Pasteur Institute BuruList. 
 

TRIALS 

Two proposals for trials – antibiotics and BCG – were reviewed.  

Antibiotics 

Further trials are recommended in order to determine whether antibiotic treatment using a 
combination of rifampicin and streptomycin could lead to a cure without relapse and with 
minimum duration of treatment. Therefore, the group suggested: 

• revision of the draft protocol;  

• development of practical steps for its implementation; and  

• arrangements for the necessary funding.  
 

The study design should consider the following points:  

• age/size of lesion; 

• randomization according to lesion type;  

• establishment of diagnosis – possibly by punch biopsy; and  

• end-point to include assessment at the end of antibiotic therapy (to define the meaning of 
cure when lesion has not healed).  

In the interim, the group agreed that the scientific knowledge and clinical experience gained to 
date could benefit patients. The group recommended that countries wishing to use rifampicin and 
streptomycin should follow the WHO provisional guidelines on the role of antibiotics in the 
management of Buruli ulcer.  
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BCG 

Although the group agreed that prevention is better than cure, and that there are tentative 
indications that BCG might help to prevent the disease, it failed to recommend the 
implementation of the proposed trial. The group cited poor baseline incidence data, uncertainty 
regarding the length of protection after a booster, and the expensive nature of the study, as some 
of the reasons for its decision. Rather, the group recommended more laboratory studies to 
determine the length of protection to be accorded by booster doses, and improved efforts at the 
country level to collect better data on the incidence of the disease. 
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UPDATE ON THE BURULI ULCER SITUATION IN BENIN 
 

Dr Christian Johnson 
 

Epidemiological situation of Buruli ulcer in Benin in 2003 

Case detection and data analysis 

 

Table 1. Distribution of new cases and relapses per centre in Benin, 2003 

 Lalo Zagnanado     Allada Zinvié Pobé Total 

New cases      89 352 92        64        127       724 

Relapses      40 2 11        2           9         64 

Total    129 354 103 66       136       788 
 

Thirty-nine of the 136 cases at the Pobé centre were treated at other facilities. 

In all, 749 new cases were treated in 2003, compared with 565 cases in 2002. 

Relapses were reported at the Lalo and Allada centres; however they are underreported at 
Zagnanado. Moreover, the relapse rate is high at Lalo (31%). 

 

Table 2. Distribution of cases by clinical form and centre in Benin, 2003 

 Lalo Zagnanado Allada Zinvié Pobé Total 

Nodule 1 3 2 5 1 12 

Oedema 5 5 7 0 4 21 

Plaque 11 160 1 12 15 199 

Ulcer 102 134 85 46 72 439 

Bone 8 6 0 0 1 15 

Mixed 1 43 7 1 43 95 

Scar 0 0 0 2 0 2 

Total 128 351 102 66 136 783 
 

Ulcerative forms account for 56% of cases; this is a high proportion, but represents an 
improvement compared with 2002. 
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Table 3. Geographical distribution of cases by department in Benin, 2003 

Department Number of cases                % 

Mono 11 1.4 

Couffo 56 7.1 

Atlantique 170 21.6 

Collines 1 0.1 

Littoral 8 1.0 

Ouémé 291 36.9 

Zou 129 16.4 

Plateau 27 3.4 

Nigeria 4 0.5 

Togo 1 0.1 

ND* 90 11.4 

Total 788 100.0 

* Not determined. 

Activities carried out and results achieved in 2003 

Case detection 

Besides passive detection in the various centres, several screening campaigns were carried out in 
Ouémé, Atlantique, Zou and Couffo. This activity was essentially associated with supervision of 
the health workers responsible for surveillance. 

Case management 

All the cases detected were treated in the functioning centres of Lalo, Zagnanado, Allada and 
Zinvié. 

Rehabilitation 

There were two major rehabilitation activities. 

• Organization of a plastic surgery mission. The mission made it possible to perform 
operations to correct sequelae, and to provide rehabilitation for 45 patients. 

• In addition, the programme finalized training modules for health workers at centres 
providing physiotherapy, and undertook supervision for training purposes. 
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Monitoring 

One priority in 2003 has been the introduction of a monitoring system in the departments. This 
system involves several activities, as follows: 

• recruitment of community relays – these are preferably chosen from the community 
relays involved in other programmes (e.g. guinea-worm, onchocerciasis), and from 
former patients. 

• team training for these relays with the nurses responsible for the district health posts 
on identification, registration, notification and referral of BU cases. 

• introduction of a suitable medium for registering and notifying cases. 
 

Particular care has been taken in choosing the community relays. In each commune, a list of 
relays, who number one or two volunteers per village, is available from the health facility. The 
volunteers are involved in all the programmes (e.g. immunization, information, education and 
communication (IEC), guinea-worm). Their number varies from 60 to 75 per commune. This 
figure is too high; we have set a ceiling of 50 per commune, choosing the most dynamic. In our 
view, this number is still high, although for this initial session, we chose to inform as many 
people as possible. The list will be honed down over the next few years to retain the most active 
of the 50 relays so that, as with the guinea-worm programme, there will be village volunteers and 
commune coordinators.  

Thanks to the support of WHO and the Luxembourg Raoul Follereau Foundation (FFL), this 
monitoring system has been introduced in the following communes: 

 

Atlantique department 

Zê Commune 
Community relays: 50 
Nurses in charge of health posts: 5  

 
Toffo Commune 

Community relays: 50 
Nurses in charge of health posts: 8 

 
Allada Commune 

Community relays: 50 
Nurses in charge of health posts: 9 

 
So Ava Commune 

Community relays: 50 
Nurses in charge of health posts: 5 

 
In Atlantique department, the Luxembourg Follereau Foundation has also helped to set up 
relays in Toffo and Zinvié. 
 
Total for Atlantique department: 

Community relays: 200 
Nurses: 27 
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Mono department 
Bopa Commune 

Community relays: 50 
Nurses: 9  

 
Lokossa Commune 

Community relays: 50 
Nurses: 5 
 

Total for Mono department: 
Community relays: 100 
Nurses: 14 
 

Couffo Department  
Djakotomey Commune 

Community relays: 50 
Nurses: 7 

 
Dogbo Commune 

Community relays: 50 
Nurses: 6 
 

Total for Couffo Department: 
Community relays: 100 
Nurses: 13 
 

In all, 400 community relays and 54 nurses have been trained as a result of this activity. 

The impact of the introduction of the monitoring system included an increase in the number of 
cases notified, i.e. a total of 749 new cases in 2003 compared with 565 in 2002, a 32.56% 
increase. The number of cases detected at a late stage was reduced to 56% in 2003. 

Training 

In addition to training provided through the monitoring system, two other training sessions were 
held: 

• training for surgeons in basic plastic surgery by the NGO Interplast (France); 

• training health workers in surgical case management. 

The training planned for teachers in 2003 was postponed until 2004. 

Information and resource mobilization 

This comprised a programme to provide information for the general public, which was broadcast 
on local radio at Lalo and Allado. 

A meeting to strengthen partnerships was planned but not held. The meeting has been postponed 
until 2004. 
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Research 

Research has been carried out in collaboration with the Institute of Tropical Medicine, Antwerp, 
Belgium, University College, London (UCL) and the Netherlands. A study has been conducted 
within the National Buruli Ulcer Control Programme of the association between BU and 
domestic water sources. 

Improving the health system 

This component essentially comprises the construction of the Pobé Bu treatment centre and 
equipping the Aplahoué hospital to manage BU cases.  

Difficulties 

Difficulties encountered include: 
• insufficient resources, in particular for the purchase of drugs and consumables for 

treatment centres; 

• difficulties in mobilizing national and WHO resources, mainly due to lengthy and 
arduous procedures. 

Prospects 

Five lines of action are planned for 2004, as follows. 

Action 1 

Improving case management through: 

− introduction of specific drug treatment in association with surgery; 
− training for those involved in surgical case management; 
− illustrated case documentation, discussions; and 
− Interplast (France) mission. 
 

Action 2 

Consolidation of the programme's achievements and enhancing the monitoring system by: 

− training and supervision of case-detection teams, including extension to other districts 
(Ouémé and Zou); 

− decentralization of supervision of teams in community health centres; early detection 
campaign; and 

− supervision and monitoring of BU treatment centres. 
 

Action 3  

Better understanding of the disease through: 

− prevalence survey in North Benin and Lalo 
− continuation of the study of the association between BU and water source, followed by a 

study of human contact with water; 
− immunological study (pedigree); 
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− treatment tests; and 
− studies of the GIS and BU control in Benin. 
 

Action 4  

Advocacy and resource mobilization through: 

− meetings to enhance partnership; and 
− provision of food to BU treatment centres. 
 

Action 5 

Programme management, such as: 

− support for treatment centres; 
− quarterly activities report; 
− standardization of patients' participation at the various centres; and 
− launching of the Pobé BU treatment centre; 
− organization of a national day on differential diagnosis of BU. 
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ASSISTANCE FROM THE FRENCH RAOUL FOLLEREAU 
ASSOCIATION FOR BURULI ULCER CASE MANAGEMENT 
IN BENIN 
 

Mr Jehan-Michel Rondot 
 

Partnership between the French Raoul Follereau Association (AFRF) and Benin in the field of 
leprosy dates back more than half a century. 

Some ten years ago, AFRF was approached to provide assistance with the case management of 
Buruli ulcer. 

Today, AFRF's action to control this emerging scourge hinges on the following. 

• Support for the Zagnanado Buruli ulcer screening and treatment centre (CDTUB) to 
which it has provided drugs and surgical supplies for over ten years. 

• Assistance with the running of the programme's coordination office: this has just 
begun and involves provision of a vehicle and payment of a driver's wages. 

• Building the Pobé CDTUB: the building is now complete. The centre will be 
officially inaugurated next April; 

• Outpatient treatment: pending the opening of the Pobé treatment centre, the centre's 
staff have begun providing information in villages. Patients detected during this 
campaign are referred to Zagnanado for surgery. A small proportion of those detected 
agree to go there. For those patients who do not wish to go to Zagnanado, AFRF has 
recently begun to provide, in peripheral clinics, topical treatment supplemented – for 
six months now – by rifampicin and streptomycin injections.    [The results of this 
trial are shown in the annexed photographs.] 

For the future, in addition to these activities which will be continued, AFRF has been 
requested to help improve technical skills for diagnostic confirmation. 
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SUMMARY OF THE PRESENTATION BY THE 
LUXEMBOURG RAOUL FOLLEREAU FOUNDATION 
 

Professor Henry-Valère T. Kiniffo, Mr Robert Kohll 
 

 

The Luxembourg Raoul Follereau Foundation, a partner of WHO, has encouraged early detection 
and access to treatment for Buruli ulcer in Benin's Atlantique-Littoral department. 

A glance at a map of Benin shows that Buruli ulcer is endemic in only four departments, those of 
the former Sud – Zou (now known as Zou et Collines); Mono (now Mono et Couffo), Ouémé 
(now Ouémé et Plateau) and Atlantique (now Atlantique et Littoral).  

Until 1998, when Médecins sans frontières Luxembourg opened a Buruli ulcers (BU) diagnosis 
and treatment centre at Lalo in Mono, the church-run Gbémontin centre was the only centre to 
organize surgical treatment of the disorder, apart from a number of cases treated at the Camilien 
La Croix hospital in Zinvié. This meant that all Buruli ulcer patients were obliged to travel to 
Zagnanado to receive proper surgical treatment. 

On 8 July 2002, "Le Luxembourg"buruli ulcer diagnosis and treatment centre was inaugurated in 
Allada, in Atlantique-Littoral department. This centre, which was entirely built and equipped by 
the Luxembourg Raoul Follereau Foundation was handed over to be operated by the Beninese 
Ministry of Health. The Ministry intends to use its modern facilities to fulfil a regional vocation.  

Since that date, the centre has completely changed the situation for Buruli ulcer patients in the 
Atlantique-Littoral and Ouémé-Plateau departments. They no longer have to travel almost 200 
kilometres to Zanganado but are now able to receive treatment at Allada, 54 kilometres north of 
Cotonou on the Benin-Niger inter-State highway.  

This affirms that the opening of "Le Luxembourg" centre in Atlantique-Littoral department 
facilitates early detection and rapid access to treatment within a radius of 150 kilometres, i.e. in 
three zones of Benin's health system: 

− Allada-Zé-Toffo health district 66% (66 cases) of cases admitted in 2003; 
− Abomey-Calavi-Sô-Ava health district 10% (10 cases) of cases admitted in 2003; 
− Ouidah-Tori-Bossito-Kpomassè health district 4% (4 cases) of admissions in 2003. 
 

[The above presentation was followed by the screening of a 14-minute film showing the intense 
activity at the BU detection and treatment centre in Allada, the home town of Toussaint 
Louverture.] 
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PRESENTATION OF CAMEROON 

Dr Charles Nsom Mba, Dr Alphonse Um Boock  

Buruli ulcer control activities in Cameroon have been under way for nearly three years. These BU 
control activities are the outcome of cooperation between the Ministry of Health and the 
supporting organizations Aide aux Lépreux Emmaüs-Suisse (ALES) and Médecins sans 
Frontières (MSF). These activities concern case management (detection, treatment, monitoring of 
patients), on-the-job personnel training, and the fitting out and equipping of structures. This 
presentation is based on these main aspects. 

Epidemiological situation in Cameroon in 2003 

Detection of cases and data analysis 
 

During the year, 223 new cases were notified, including 106 cases in Ayos and 117 cases in 
Akonolinga. 

Buruli ulcer cases in Cameroon, 2003 

Table 1. Case distribution 

 Ayos Akonolinga Total % 
Men 19 20 39 17,48 
Women 31 28 59 26,45 
Children 56 69 125 56,05 
Total 106 117 223 99,98 
 

Table 2. Case distribution 

 

 

 

 

 

 

 Ayos Akonolinga Total 
Nodules 19 10 29 
Papules 0 8 8 
Plaques / Oedema 14 6 20 
Ulcer 72 85 157 
Osteomyelitis 0 16 16 
Total 105 125 230 

Table 3. Location 

 Ayos Akonolinga Total 
Upper limbs 62 77 139 
Lower limbs 35 35 70 
Elsewhere 10 6 16 
Total 225 

Relapses 1 6 7 
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Geographical distribution 

All the cases notified are from two districts of the Centre province. Future surveys will enable us 
to ascertain whether the disease is spreading to other provinces. 

Control activities carried out and results obtained in 2003 

Early detection 

Early detection estimated at 20% of cases, based on the forms observed. The remainder of the 
estimate is provided by personnel who care for the patients and have acquired reflexes as a result 
of having examined a great many patients and are already able to recognize cases more easily.  

Early detection is conducted in hospitals and in the community in both districts, and is assisted by 
the heightened awareness of the population in the principal towns of Ayos and Akonolinga, and 
in the surrounding areas. This approach has also enabled detection work to be carried out among 
children. Nevertheless, early detection needs to be intensified in village areas, where people still 
prefer to consult the marabouts. 

Case management and laboratory confirmation 

The cases notified were all treated in the two districts of Ayos and Akonolinga by means of 
surgery. All cases diagnosed clinically were confirmed in Cameroon's Pasteur Centre laboratory. 

Access to treatment 
Patients detected passively or actively in the Ayos and Akonolinga health districts are receiving 
surgery. Such care may be provided in hospital or on an outpatient basis. Care is free of charge 
for all patients throughout its duration, which ranges from two weeks to three months, depending 
on whether the patient is early or late in seeking help. There are plans for screening campaigns in 
the communities to promote early detection. Improvement of infrastructures in the two health 
districts has significantly increased access to treatment. 

Rehabilitation 

Rehabilitation concerns patients who recover with ankylosis-type sequelae. These patients require 
physiotherapy after discharge from hospital. The proportion of patients needing rehabilitation is 
still small in our practice. 

Surveillance 

Surveillance is passive in both districts, it is also insufficient and gives rise to under-notification 
of cases. Beliefs also cause patients to go into hiding in the community. 

Training 

Most of the personnel dealing with cases have received on-the-job training with very encouraging 
results. We have had the benefit of the surgical expertise of ALES and MSF. Furthermore, 
training of personnel in the health areas is planned for the near future. 
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Awareness-raising and social mobilization of resources 

Those in charge of the programmes at the district level take every opportunity to inform 
populations of the Ayos and Akonolinga urban areas, making use of WHO posters on BU. 

With regard to resources, the Ministry of Health has purchased a cross-country vehicle to provide 
support to the two districts in organizing awareness-raising campaigns in the health areas of Ayos 
and Akonolinga districts. 

Acknowledgements 

Our thanks go to ALES, MSF, WHO and the Pasteur Centre in Cameroon for the constant and 
invaluable support they have given to the patients of both districts and to the national BU 
programme. These thanks also go to all the medical personnel of Ayos and Akonolinga, who are 
taking care of patients on a day-to-day basis. 

Difficulties encountered 

Early detection 

Early detection is still insufficient because of the beliefs among the population. 

Case management 

Late arrivals of cases lengthen patients stay and causes complications. 

Rehabilitation 

Difficulties include untrained personnel and lack of adequate infrastructure. 

Surveillance 

Cases are under-notified because of beliefs. 

Training 

Personnel are untrained in case management and IEC. 

Awareness-raising and social mobilization of resources 

These activities are still insufficient. 
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Projects for 2004 

All projects are concerned with overcoming the difficulties encountered in 2003. 

Early detection 

Improve detection and raise the awareness of populations with a view to a change of behaviour 
vis-à-vis beliefs. 

Case management 

Improve early detection in order to avoid complications. 

Rehabilitation 

Train personnel and acquire adequate infrastructures. 

Surveillance 

Improve case notification and foster a change of behaviour vis-à-vis beliefs. 

Training 

Train personnel in case management and information, education, and communication. 

Awareness-raising and social mobilization of resources 

Improve awareness-raising and increase resources (material, human and financial). 
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BURULI ULCER CONTROL ACTIVITIES IN CÔTE D'IVOIRE: 
REPORT FROM A TRAINING-TOOL DEVELOPMENT 
WORKSHOP 

 

Dr Djatch Edgard Kacou, Dr Koffi J. Yao, Professor Jean-Marie Kanga 

 

Introduction 

The political and military crisis besetting Côte d'Ivoire since 19 September 2002 has been 
responsible for the suspension of Buruli ulcer control activities in the field. Until June 2003 this 
affected the case-detection campaigns planned in the villages in health districts and the surgical 
missions planned in case-management centres where there is no surgical team.  

Against this background, the National Mycobacterial Ulcer Control Programme (PNUM) has 
developed among its initiatives the idea of a workshop to develop training aids and the training 
plan. 

The workshop was justified by the need to train actors to adopt an approach in which control 
activities are more integrated into the health system and by the absence of suitable aids. 

Objective 

The aim of the workshop was to make available the tools required in order to implement training 
for actors involved in BU management at the health district level (training plan, training aids and 
training team). 

Sequence of activities  

The workshop was attended by: 

• Actors in the field: official and nurses from the five health districts with high levels 
of endemicity; 

• Those involved at the central level: dermatologists, surgeons, public-health and 
training specialists; and 

• Local partners: officials from local NGOs involved in BU control activities in Côte 
d'Ivoire; 

 

Participants used basic documentation which included:  

• Instructions on drafting manuals and training plans issued by the Ministry of Health 
of Côte d'Ivoire; 

• Technical guides on BU published by WHO; and 

• Draft modules prepared by WHO/AFRO for the management of BU control. 
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Results 

The workshop produced the following outcome: 

• A budgeted training plan; 

• Three teaching tools intended for health professionals, community health workers 
(CHW) and those responsible for training them; 

• A guide to the use of educational cartoons; and 

• A list of trainers. 

Summary of the training plan 

The training plan illustrates the importance of training as a support strategy for control activities 
proper (prevention, detection and management). It determines the twofold value of training 
which, on the one hand, makes it possible to ensure the quality and sustainability of actions while 
on the other ensuring the commitment and reliability of actors. It also defines the main training 
objectives. Last of all, the training plan determines the nature of the strategic approach adopted 
by participants to ensure effective learning. This will be modular cascade training.  

Presentation of the tools developed 

Teaching aids for health professionals 

This comprises a general introductory document and six modules with the following titles: 

• Preventive methods for BU control; 

• Detecting and identifying BU cases; 

• Management of BU cases; 

• Epidemiological surveillance of BU cases; 

• Supervision at the district level for BU control; and 

• Follow-up and evaluation of the BU control programme. 

Teaching aid for CHWs and assimilated staff 

This is a single manual with six chapters: 

• The role of CHWs in BU control; 

• General information about BU; 

• Information-education-communication on BU; 

• Prevention of BU; 

• Early detection of BU cases; and 

• Management of BU cases. 
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Tool to help lead training sessions 

This is a guide for the use of trainers: Guide to the use of educational cartoons on BU. This 
has been designed along the lines of the one used by the Guinea worm eradication programme 

Conclusion 

PNUM now has the tools it needs to train the different actors involved in Buruli ulcer control. 

In order to hold sessions, a total of CFAF 460 000 000 (US$ 86 971 or € 70 127) will be needed 
to train 3500 health professionals and 1500 CHWs from 30 health districts. Partners are requested 
to help provide this amount. 

Prospects 

If the training is carried out, it will be possible to strengthen BU control in Côte d'Ivoire thanks to 
the effective involvement of public health facilities (the integration of control activities into the 
public health system), improved disease surveillance and the implementation of systematic case 
detection. 
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ACCION SANITARIA Y DESARROLLO SOCIAL (ANESVAD) 
 

Ms Verónica Malda 

Results of Buruli ulcer projects in 2003 

Throughout 2003, ANESVAD maintained its commitment to Buruli ulcer control in countries 
where the disease is most endemic. 

Côte d'Ivoire 

14 projects were carried out in the following centres: 
 

Kongouanou clinic: 3 projects; − 
− 
− 
− 
− 
− 
− 

− 
− 

− 
− 

− 

Demi-Emile centre in Zouan-Hounien: 1 project; 
Capuchin fathers Buruli ulcer control centre in Abidjan: 1 project; 
Notre Dame centre in Sakassou: 1 project; 
Saint Michel centre in Zoukougbeu: 3 projects; 
Dermatology centre at the Treichville hospital in Abidjan: 2 projects; 
National Buruli Ulcer Control Programme (PNUM): 3 projects. 

⇒ Value of projects in Côte d'Ivoire in 2003: € 542 240.53 

Bénin 

6 projects were carried out in the following centres: 
Gbemontin health centre in Zagnanado: 3 projects; 
Saint Camille health centre in Davougon: 3 projects. 

⇒ Value of projects in Benin in 2003: € 131 514 

Ghana 

2 projects executed in: 

Saint Marie hospital in Agroyesum; 
Amansie West district. 

⇒ Value of projects in Ghana in 2003: € 162 430.10 

WHO 

1 project carried out: 

training at the national level on Buruli ulcer for health workers from Benin, Cameroon, 
the Congo (Brazzaville), Côte d'Ivoire, Ghana, Guinea, and Togo. 

⇒ Value of WHO projects in 2003: US$ 70 000 (€ 65 329.24) 
 

⇒ TOTAL COST OF BURULI ULCER PROJECTS IN 2003: € 901 513.87 
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Overview of ANESVAD's Buruli ulcer control strategy for 2004 

From 1999 to 2003, ANESVAD invested a total of € 3 346 502 in Buruli ulcer projects in the 
field. During these five years, a great deal of work was done, major efforts accomplished, and 
significant objectives attained. 

At the end of the period, ANESVAD understood that it was necessary to undertake a thorough 
assessment of the support and cooperation provided over those five years, in order to redirect its 
activity thanks to a new and clearly defined strategy. 

Generally speaking, in 2004 ANESVAD 's intervention in Africa will involve continued heavy 
investment in Buruli ulcer control, which in the last two years has taken up more than 80% of 
projects on the continent. 

The interventions and plans for 2004 are outlined below. 

Action involving the World Health Organization includes: 

• support for projects to train health workers in countries where ANESVAD is absent 
(e.g. Cameroon, the Congo, Guinea), with a view to developing direct collaboration 
with some of those countries in the future; 

• assistance in organizing international training workshops (such as the 2002 Cotonou 
workshop in Benin to train surgeons); 

• informing the international community about the disease (a documentary on BU). 

Activities in countries where the disease is endemic include:  

• securing greater local involvement and collaboration, particularly in Côte d'Ivoire; the 
possibility of drafting and signing a new framework agreement on collaboration with 
the Ministry of Health is being examined; 

• assistance to private centres which needs to be re-examined and, wherever possible, 
projects covering assistance and operating expenditure should be discontinued (e.g. 
payment of wages, maintenance expenditure); 

• projects to provide equipment and improve facilities where necessary should be 
maintained, principally in Ghana (e.g. Atwima) and in Benin (e.g. Zinvié); 

• early detection campaigns in Ghana (e.g. Dunkwa, Amansie West) and in Benin     
(e.g. Zanganado, Zinvié, Davougon and Allada) should be generalized; 

• training programmes for health workers should be provided through the national 
programmes of those countries in which ANESVAD is present (covering various 
areas of training, e.g. surgery, curative treatment, physiotherapy and rehabilitation, 
laboratory case studies); 

• evaluating the possibility of implementing rehabilitation and physiotherapy projects 
in treatment centres and projects to provide educational support for hospitalized 
children. 
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UPDATE ON BURULI ULCER CONTROL ACTIVITIES 
IN GHANA IN 2004 
 

Dr Edwin Ampadu  
 

Introduction 

In 2003, the National Buruli Ulcer Control Programme enjoyed the support of the World Health 
Organization, the health service of the Ghana Ministry of Health, and NGOs – both local and 
foreign.  

Epidemiological situation in Ghana 

Buruli ulcer continues to pose a serious public health problem in the country. The disease is now 
concentrated in the middle belt of Ghana. Of Buruli ulcer patients reported this year, 56% were 
children under 15 years.  

Currently, 29 districts and institutions are reporting, reflecting a 45% improvement in district 
reporting compared with the past year. These districts are located in the middle belt of the 
country. It is important to note that most of the lesions are reported late – requiring specialized 
surgical care.  

 

Recorded cases of Buruli ulcer in Ghana, 2003 

Total number of new cases 739 

Percentage of new ulcers (%) 72.7 

Children under 15 years (%) 56.1 

Total disabilities reported (%)   7.6 

Nodule/ulcer ratio (%) 19.2 

 

New reporting districts identified: Jaman district in Brong Ahafo, Juabeso Bia district in the 
Western region, and Kasena Nankana in the upper East region.  
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Activities carried out and achievements in 2003 

Surveillance and case detection activities 

Early case-detection and reporting continues to pose greater challenges to the national 
programme at all levels, despite community training inputs. Accuracy, timeliness of reporting and 
submission of reports at the national level need improvement in the coming years. Templates of 
reporting formats – for easy compilation and reporting – have also been developed and installed 
in some of the district surveillance offices.  

Handouts and leaflets on Buruli ulcer have been developed for advocacy work. Two districts 
carried out several case searches with the help of trained community volunteers. These searches 
were organized by district health administrations. Most of the cases seen were referred to health 
centres for proper management.  

Other activities carried out to strengthen case detection and surveillance included training and   
re-training of community-based surveillance volunteers – 220 from two districts  

Case management including laboratory confirmation of cases 

The Kumasi Centre for Collaborative Research in Tropical Medicine (KCCR) – a local research 
centre in one of the endemic regions – is linking with some of the districts for laboratory support. 
KCCR is supporting two districts with laboratory diagnosis. The Noguchi Memorial Institute for 
Medical Research (NMIMR) in Accra also has one of the endemic centres as a field site for 
diagnosis. 

The national programme – with the support of the Ministry of Health – provides regular supplies 
of surgical dressings to 12 districts and institutions in Buruli ulcer endemic areas. In 2003, the 
Ministry of Health provided to the programme a total of US$ 46 000 in assorted surgical 
dressings and materials to be allocated to endemic districts.  

Two NGOs - the Sasakawa Memorial Health Foundation (SMHF) of Japan and L’Association 
Francaise Raoul Follereau (AFRF) of France – supported the programme with specialized 
equipment for two institutions.    

 Observations during visits 

– Most health institutions at the district level are poorly equipped to manage 
Buruli ulcer disease. 

– District capacity to manage Buruli ulcer is also low. 

Rehabilitation 

The national programme received financial support from the Matuoka Fund of Japan to support 
rehabilitation activities such as schooling for children and vocational training for adults with 
disabilities and prosthesis.   
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Training for all levels of capacity-building 

In 2003, the national programme organized the following training activities for health workers, 
community-based surveillance volunteers, and some selected schoolteachers: 

– surgical training to provide hands-on training in management of the disease; 
– training in the prevention of impairment and disabilities associated with the disease; 

and 
– training of community-based surveillance volunteers and schoolteachers to include 

early case detection in the teaching of children. 

A total of 38 doctors and nurses, 35 teachers, and 220 volunteers were trained.  

National programme coordination 

The Health Foundation of Ghana (a local NGO) supported the national programme in capacity- 
building for the control of the disease in two districts. KCCR is collaborating with two endemic 
districts in diagnostic support. The Humanitarian Aid Relief Team (HART), USA also supports 
the development of surgical outreach missions in the Goaso area. ANESVAD, Spain supports the 
national programme to strengthen St Martin’s hospital in surgical training.  

Financial support to the programme 

The Government of Ghana has established a policy to alleviate the cost of medical services for 
some categories of people and diseases. This policy became operational six years ago. The 
“national exemption policy” as it is called, covers outpatient attendance services for children 
under five years of age, the elderly (i.e. people more than 70 years of age), and antenatal services. 
It further seeks to include epidemic-prone diseases such as cerebrospinal meningitis and yellow 
fever. Just recently, in 1998, Buruli ulcer disease was added. Implementation of the exemption 
policy at the district level is irregular and irrational, and Buruli ulcer is least considered. 

Advocacy, social and resource mobilization 

The national programme contributed to the scientific session organized by the Noguchi research 
centre. 

Research activities 

• The remaining cultured epidermis stored at Noguchi will be used in the treatment of 
some cases in 2004. 

• Phenytoin powder: Two endemic districts were supported in the use of phenytoin 
powder to treat some Buruli ulcer cases. The results proved encouraging and easy to 
apply. Plans to encourage other centres to use the powder have been initiated.   

• Two local herbalists are collaborating with the programme, using herbs to treat Buruli 
ulcer.  
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Constraints  

• Capacity for case management is weak at the district level. 

• Buruli ulcer disease control is not attractive to health workers compared to other 
diseases earmarked for control, e.g. TB, HIV, and malaria.  

• The national exemption policy for some selected health services and diseases is not 
fully implemented in the majority of endemic centres. 

• Some responsibilities of other units are becoming those of the national Buruli ulcer 
control programme. For example, strengthening of health institutions by the provision 
of equipment to offer health services are in the hands of the Institutional Care 
Division (ICD) of the Ministry of Health and not the Buruli ulcer disease control 
programme. 

• Personnel to support the programme at the national level is inadequate. 

Recommendations/plans for 2004 

Training 
 

• Non-surgical training of health workers and community volunteers: 
– incorporate training of laboratory personnel in the diagnosis of the disease; 
– early case-detection: 20 laboratory personnel. 

• Surgical training: 40 doctors and nurses in case management.  

• Training of teachers in endemic districts in early case-detection and referral – 60 teachers 
from local schools.  

• Prevention of impairments and disabilities due to Buruli ulcer: training of 40 health and 
community personnel to provide such services affected people. 

• Organize quarterly surgical outreach services lasting a week or two from the Korle-Bu 
and Komfo Anokye teaching hospitals.  

• Organize quarterly meetings with regional disease-control and surveillance officers. 

• Continue to provide material support in the form of surgical dressings to 15 endemic 
health facilities (an increase of 50% in the beneficiary facilities).  

• Provide transport to some selected health institutions to collect specimens for laboratory 
confirmation of cases. 
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• Acquire additional office space for data management and other activities. 

• Collaboration with the media for advocacy work. 

• Organize a national partners’ meeting.  

• Carry out a multiple-site trial using a combination of rifampicin and streptomycin in the 
treatment of some Buruli ulcer lesions. 
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REPORT ON BURULI ULCER-RELATED ACTIVITIES – 
NOGUCHI MEMORIAL INSTITUTE FOR MEDICAL 
RESEARCH (MARCH 2003 – FEBRUARY 2004) 
 
Dr Daniel Boakye, Professor David Ofori-Adjei 

 

Since the meeting in March 2003, the Buruli ulcer research group at the Institute has continued 
with its work in three major areas: pathogenesis, experimental treatment, and transmission.      
The work on transmission and experimental drug treatment is being funded by the Global Buruli 
ulcer Initiative at WHO; while the work on pathogenesis is a PhD training programme with 
Professor Gerd Pluschke of the Swiss Tropical Institute (STI), and is sponsored by the STI with 
support from the Government of Ghana. 

Control activities 

The Institute continues to provide laboratory confirmation of cases identified from Amasaman in 
the Ga District of the Greater Accra Region. About 120 tissue and swab specimens from 110 
clinically diagnosed cases have been processed for microbiological confirmation of clinical 
diagnosis. Analysis is based on direct microscopy after Ziehl-Nelseen (ZN) staining, culture, and 
in some cases by IS2404 polymerase chain reaction (PCR). Ninety of the 110 cases were 
confirmed by at least one of the three methods. 

Culture of M. ulcerans has improved following optimization of decontamination procedures and 
identification of appropriate culture media. Currently, using oxalic acid decontamination 
combined with LJ-glycerol medium, growth recovery and contamination rates stand at 86.1% and 
2.8% respectively. 

Research 

Host–pathogen interaction 

 
This involves a series of studies that seek to improve the primary isolation of M. ulcerans as a 
diagnostic tool, generate a collection of M. ulcerans strains for molecular epidemiological 
studies, and identify some of the risk factors of individual susceptibility to BU. Work on the 
molecular characterization of M. ulcerans isolates using amplified-fragment length 
polymorphism (AFLP) fingerprinting is proceeding as part of the PhD programme with the STI 
and the University of Bern. Studies on immune response have also started with peripheral blood 
mononuclear cells (PBMCs) from 40 BU patients and 35 household contacts collected for flow 
cytometry, stimulation, and proliferation assays in Basle. 

Experimental treatment 

This is an animal study aimed at identifying antimicrobial agents and medicinal plants effective 
for the treatment of the various presentations of BU that could become candidates for clinical 
trials. The study is in two phases. The first phase seeks to identify potential antimycobacterials by 
assessing the in vitro susceptibility of the M. ulcerans isolate to selected antimicrobial agents and 

 43



medicinal plants, using the minimum inhibitory concentration and agar dilution methods. The 
study would be preceded by the preparation and standardization of the M. ulcerans isolate for the 
inoculation of drug-free control and drug-incorporated agar slopes. The antimicrobials or plant 
extracts that inhibit the growth of M. ulcerans would be investigated in phase two for in vivo 
effectiveness. 

The in vivo phase of the study would involve the experimental infection of the specific-pathogen-
free (SPF) BALB/c mice with the standardized M. ulcerans inoculum, and their subsequent 
treatment with the successful antimycobacterials. The successfully infected mice, evidenced by 
the development of footpad swelling, would be divided into treated and untreated groups. The 
treated groups would be further divided into five expected lesion groups and administered the 
antimycobacterials for 16 weeks, on manifesting the lesion designated for the group.  

The M. ulcerans load of the treated and untreated groups would be assessed periodically to 
determine the proportion of M. ulcerans killed in the course of the treatment. Haematological, 
biochemical, and gross/histopathological determinations would also be conducted during the 
period, to assess the general health status and structural changes that accompany the progression 
and regression of the disease in the untreated and treated groups respectively. The treated groups 
would be evaluated microbiologically again 30 weeks after completion of the treatment, when it 
is expected that a single surviving organism could multiply and effect a recurrence of the disease. 
The absence of M. ulcerans at this stage would be indicative of a complete cure and the potential 
of the ‘drug’ as a candidate for clinical trials. 

The preparatory work has already started. The study is funded by a grant from the WHO/BU unit 
in Geneva. 

Transmission 

At the 2003 meeting in Geneva, results on the distribution of acquatic bugs in Amasaman in the 
Ga District were presented. Subsequently, the presentation has been accepted for publication.  

With funding from the WHO Global BU Initiative, we propose to answer some of the questions 
on the transmission of M. ulcerans by aquatic bugs through mapping of their distribution in 
endemic areas, determining the prevalence rate of infection among the bugs, and taking an 
inventory of the flora and fauna in the aquatic environment where infected bugs have been 
collected to understand how they may be infected with M. ulcerans, and also obtaining 
information on salivary gland amplification (1). 

The specific objectives of the study are: 

1. to collect different life stages (eggs, nymphs and adults) of water bugs of the family of 
Naucoridae, Belostomidae and Nepidae as well as other insects from areas endemic for 
BU to assess the presence M. ulcerans; 

2. to sample adult water bugs of the family of Naucoridae, Belostomidae and Nepidae in BU 
endemic and non-endemic areas, and examine them for M. ulcerans; 

3. to examine eggs of the water bugs for M. ulcerans;  

4. to determine the distribution of bugs implicated in transmission using the Global 
Positioning System (GPS) to obtain the geographical position of collection sites; 

5. molecular and bacteriological characterization of M. ulcerans; 

6. description of environmental parameters such as vegetation cover and type in both 
endemic and non-endemic areas; 
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7. determine if the bacteria do multiply in biofilms in the aquatic environment and/or in the 
salivary gland of aquatic bugs and the route followed by the bacteria to the salivary gland; 

8. description of the fauna and flora and the food chains in the environment of the bugs. 

 

So far, samples have been collected from the Agroyesum area and analysis is in progress while 
sample collection is in progress in the Dunkwa-Offin area (January 2004). The collection at 
Dunkwa is being assisted by Professor Merrit of the Department of Entomology of Michigan 
State University. 

Training 

The research activities at the Institute are closely linked to graduate and postgraduate training 
programmes. Three BSc students and one MPhil student carried out their project work on BU 
transmission. An MPhil candidate’s project work will involve the study on the experimental 
treatment of BU. 

Reference 

1. Marsollier L et al. Aquatic insects as a vector for Mycobacterium ulcerans. Applied and 
Environmental Microbiology, 2002, 68(9):4623–4628. 
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THE NIPPON FOUNDATION 
 

Professor Kenzo Kiikuni  

 

It was in 1996, two years before the establishment of the WHO Global Buruli Ulcer Initiative, 
that the Nippon Foundation (TNF) and the Sasakawa Memorial Health Foundation (SMHF) 
became involved in Buruli ulcer work. In that year, Mrs Sono, the Chairperson of TN and one of 
the most renowned novelists in Japan, expressed her concern with this disease – which she knew 
as “Daloa ulcer” – during the SMHF Advisory Board Meeting on the TNF Drug Fund for 
Elimination of Leprosy. Several leprosy specialists were present – including Dr S. K. Noordeen 
and Professor M. F. Lechat – all of whom said it must be “Buruli ulcer”.  

Mrs Sono has been operating her own NGO, which supports various humanitarian works being 
carried out by the Sisters and Fathers of her religion in developing countries, many of them in 
Africa. When she visited one of these projects in Côte d’Ivoire in 1995, she found a number of 
young people suffering from a “strange disease” which the Sisters called “Daloa ulcer”.   

In response to her concern, TNF/SMHF took action immediately, to collect information on BU 
through the network established for our leprosy programme – in particular, Dr Wayne Meyers 
provided us with very useful information on this disease. As you know, BU bacillus belongs to 
the same family as leprosy.  

Meanwhile, in January 1998, the then-Director-General of WHO, Dr Hiroshi Nakajima 
established the WHO/GBUI upon a request from the western African countries and, in February, 
asked TNF for financial support for the programme. TNF/SMHF had information by then to 
make a prompt decision concerning the contribution of US$ 500 000 as seed money to have the 
programme move forward. We are proud of having been involved in this very start of the 
programme as the BU issue was widely recognized after that. 

TNF has been funding the WHO/GBUI without interruption until now, and its total contribution 
amounts to US$ 3 642 769, including US$ 600 000 for this year. Therefore, I am happy that, 
under the coordination and leadership of WHO/GBUI and its Advisory Group members, 
significant progress has been made particularly in awareness of the disease, assessment of the 
disease burden, and research on a variety of aspects of BU. I believe it is because of these 
achievements that the WHO Executive Board (EB) took up BU as a formal agenda item at its 
113th meeting in January 2004 and that the EB resolution will be sent to the forthcoming 57th 
World Health Assembly in May to be adopted.  

Meanwhile, SMHF has been supporting the training programme on surgical treatment of BU in 
Ghana since 2001, with funds provided by TNF. Two Ghanaian doctors are currently in the 
6-month basic training programme in BU control at St Martin’s Catholic Hospital in Agroyesum 
and will be invited to Japan for the subsequent additional 6-month training programme in plastic 
surgery to be capable of surgical treatment of advanced BU cases. We hope that these doctors 
will transfer the acquired knowledge and skills to their fellow surgeons and general doctors – not 
only in Ghana, but also in its neighbouring countries.  

I understand that many NGOs have joined in the BU control programme by now, and are actively 
contributing to the programme in individual countries. I sincerely respect them for their efforts, as 
I know that circumstances are not always very favourable. In the future, field activities will be 
further accelerated and the areas to be covered by the programme will be expanded. Therefore, 
more coordinated and concerted partnership among NGOs and governments will be needed in 
order to use limited resources effectively and efficiently.  
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I know that building such partnership is easy to say but difficult to accomplish. However, 
I strongly suggest that governments and NGOs should have intense discussion at the country 
level to produce national plans of action for BU control, integrated into the general health care 
system. NGOs should collaborate with governments to pursue these national plans. 

Lastly, I would like to point out that during the past six years the WHO/GBUI was financially 
supported almost solely by TNF. We are also proud of this. However, the recent development at 
the EB meeting obliges WHO to call upon its Member States to make further financial 
contributions to the WHO/GBUI. I do not think this is enough, if we are to maintain its sound 
operation. Therefore, I sincerely hope that NGO representatives present at this meeting will 
seriously consider financial support to WHO/GBUI for its sound and sustained operation, as well 
as the technical and humanitarian contributions that they have already been making. 
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BURULI ULCER STATUS AND CONTROL IN GUINEA IN 2003 
 

Dr Adama Marie Bangoura 

Overview of the Republic of Guinea 

Geographic location 

 
Guinea is located in West Africa. It is bordered by Senegal and Mali to the north and the Atlantic 
Ocean to the west. It is surrounded by three endemic countries, namely Côte d’Ivoire to the east, 
and Sierra Leone and Liberia to the south. Guinea covers a vast area of 245 857 square 
kilometres, and has an estimated population of 7 164 893 inhabitants and a growth rate of 3.1%. 

Guinea is composed of four natural regions, namely Lower Guinea or Guinea Maritime, Middle 
Guinea or Fouta djallon, Upper Guinea, and Forest Guinea. The country is divided into 
7 administrative regions, 38 urban municipalities, 33 prefectures, 302 rural development 
communities (CRDs), 308 neighbourhoods, and 1915 rural districts. 

Guinea has a three-tier pyramid-type health system. Since February 2001, the country has 
developed and implemented a national Buruli ulcer programme (NBUP). The following activities 
were conducted under this programme in 2003.  

Epidemiological status of Buruli ulcer in Guinea 

National prevalence is not known. The very first observations date back to the 1990s. We have 
only a part of the data collected from a survey in Forest Guinea in 1999 and 2000 and from 
passive screening, as presented below. 

Year                      No. of cases 

1993–1998  22 
1999 123 
2000 76 
2001 50 
2002 61 
2003 157 
Aggregate cases 489 

Detection of cases and data analysis in 2003 

In 2003, 157 new cases were detected. Clinical forms of new cases were as follows: 

Nodule   8 cases (5.09%)  
Oedematous form 5 cases (3.17%) 
Ulcer   140 cases (89.2%) 
Osteomyelitis  2 cases (2.17%) 
Combination  2 cases (2.17%) 
 

The proportion of non-ulcerative cases (nodule + oedema) is 8.26%, with a high proportion of 
ulcerative forms (89.2%) 
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Table 1. Distribution of Buruli ulcer cases in Guinea by age and sex in 2003 

Age group (years) Male Female Total % 

0–24  27 22 49 31.21 

25–54  20 31 51 32.49 

55 and over 20 37 57 36.30 

Total  67 90 157 100 
 

This table indicates that both sexes are affected but there is a slight predominance of infection in 
males. The sex ratio of men to women is 1.34:1. 

Geographical distribution by region and prefecture 

Table 2. Distribution of new Buruli ulcer cases by place of origin and natural region at 
31 December 2003 

Place of origin Number of cases % 

Guinea Maritime 1 0.64 

Middle Guinea – – 

Upper Guinea – – 

Forest Guinea 153 97.45 

Côte d’Ivoire refugees 03 1.91 

Total 157 100.00 
 

Almost all cases were from the Forest Region. This is the only region that has been evaluated to 
date, and houses the majority of refugee camps for people from endemic countries such as Côte 
d’Ivoire, Liberia, and Sierra Leone. 

Current data might well be underestimated for the following reasons: 

non-evaluation of other natural regions although some cases have been reported there; − 
− 
− 

lack of knowledge about the disease among the majority of health workers; and 
non-reporting of cases within the National Health Information System (SNIGS). 

Moreover, the geographical distribution of cases shows that all the prefectures in the N’Zérékoré 
administrative region were affected as illustrated in Table 3.  
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Table 3. Distribution of new Buruli ulcer cases in Forest Guinea at 30 June 2003 

Place of origin         Number of cases                      % 

N’Zérékoré  56 35.90 

Lola  19 12.18 

Yomou  34 21.79 

Macenta  40 25.64 

Beyla  2 1.29 

Guéckedou  4 2.56 

Kérouané  1                   0.64 

Total     156 100.00 

Buruli ulcer control: activities conducted and outcomes achieved 
in 2003 

Early detection of cases 

Thirteen cases, of which eight presented nodules and five presented oedematous forms, were 
detected early. This indicates poor early-detection of cases. 

Difficulties encountered 

Inadequate financial resources and logistics hampered implementation of the community-based 
early-detection strategy. 

Treatment of cases, including laboratory confirmation 

Activities conducted 

• Surgery remains the only type of therapy used. Of 128 patients treated:   

105 were cured without any sequelae; − 
− 
− 

23 are undergoing treatment; 
3 died from other causes. 

There are no specialized Buruli ulcer treatment facilities. Three public institutions and 
one religious organization currently offer treatment. 

• In terms of equipment consolidation, two treatment facilities have received 
dermatomes and grafting accessories. 

• An agreement on patient treatment was concluded with health-care facilities        
(Philafrican Mission, N’Zérékoré Regional Hospital and the hospitals in the 
Prefectures of Lola and Yomou). 

• Public institutions contributed to patient treatment costs. 

Laboratory confirmation 

A shortfall in diagnosis confirmation has been noted. Of 60 analysed specimens, 3 were positive 
using ZN staining and 1 using the PCR method. 
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Difficulties encountered  

• Public institutions have a low capacity to take in patients and are under-equipped. In 
addition, they have inadequate medicines and consumables. The frequency of 
ulcerated forms (89.2%) due, inter alia, to lack of knowledge about the disease among 
the majority of health workers and the community, has led to high treatment costs and 
prolonged hospitalization. This situation, compounded by the problem of affordability 
and the taboos surrounding the disease, has considerably limited patients’ access to 
treatment. 

• Difficulties with transporting specimens to the reference laboratory are due to long 
distances between the endemic area and the capital (over 1000 kilometres). 

• Poor collaboration exists between surgical units and laboratories. 

• Insufficient trained personnel: training was conducted in two of seven administrative 
regions (N’Zérékoré and Boké). 

• No materials, reagents, or laboratory consumables are available for Buruli ulcer. 

• Trained personnel are lost due to transfers, retraining, retirement, or recruitment in 
other programmes (11 of 17 persons trained in the N’Zérékoré administrative region). 

Epidemiological surveillance 

Data collection*  

• Development and implementation of management and sensitization tools in health 
facilities. 

• Training of 39 health workers from seven endemic prefectures in the use of tools. 
 

*Two inspections were conducted on Buruli ulcer control activities in May and November. 

Difficulties encountered 

• Lack of resources needed to conduct a national survey and organize screening and 
sensitization campaigns. 

• Geographical inaccessibility of certain endemic zones during the rainy season. 

Training health-care personnel 

• Three training workshops were held for 19 district leaders, 19 physicians and 
surgeons, 17 social workers, and 16 laboratory technicians in Boké. 

• Five training workshops were held for 23 physicians and surgeons, 27 nurses and 
other paramedical personnel, 40 social workers, and 58 teachers in N’Zérékoré and 
Macenta. 

• Meeting of French-speaking surgeons of West Africa in N’Zérékoré in July. 

• Presentation on Buruli ulcer at the national Guinea Health 2000 forum. 

• Distribution to health workers of 240 handbooks on treating Buruli ulcer, 
240 handbooks on diagnosing Buruli ulcer, and 500 handbooks (monograph on 
Buruli ulcer) sent by WHO. 
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Sensitization, community mobilization, and resource mobilization  

• State participation in financing programme activities via the BND. 

• Joint NBUP-MAP International-Evangelical Protestant Church of Guinea Mission. 

• Appeal to partners, e.g. Office of the United Nations High Commissioner for 
Refugees (UNHCR), Plan Guinea, MSF, Switzerland, AGUIRAF, FFL. 

• Distribution of 2500 comic strips, 200 posters, and 500 brochures. 

• Broadcasting of educational messages about Buruli ulcer in three national languages 
on N’Zérékoré rural radio. 

• Showing of a video tape on Buruli ulcer. 

• Production of 800 brochures and 200 posters by the NBUP. 

Programme support 

• Renovation of the current NBUP headquarters through BND financing. 

• Acquisition of computer hardware (computers, scanner) and communications 
equipment (telephone, fax). 

 

Activities assigned priority for 2004 
1. Conduct a national prevalence survey in order to determine the scale of the endemic 

disease; create a reliable database that can be updated by the entire country; and facilitate 
advocacy for resource mobilization. 

2. Intensify advocacy by organizing a round-table discussion, with a view to establishing a 
partnership agreement with domestic and foreign partners. 

3. Pursue training activities for health-care personnel. 

4. Enhance treatment and diagnosis confirmation skills by: 

establishing a specialized Buruli ulcer treatment facility; − 
− 
− 

− 
− 

− 
− 
− 

acquiring more medical, surgical, and laboratory equipment; 
supplying health-care facilities with medicines, laboratory reagents, and consumables 
in order to ensure continuity of treatment for patients currently undergoing treatment; 
strengthening collaboration between clinics and laboratories; and 
implementing a network for collecting and transporting specimens. 

5. Improve epidemiological surveillance of Buruli ulcer. 

6. Strengthen programme base by: 

constructing a national programme coordination headquarters; 
strengthening structure and logistics (vehicles, motorcycles); and 
lending support to programme operations. 
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Conclusion 

Buruli ulcer is a real public health problem in the Forest Region. Yet despite the lack of 
programme resources, remarkable progress has been made in controlling this epidemic disease. 
Nevertheless, a lot remains to be done in the area of Buruli ulcer control in Guinea. 

In 2003, the Government of Guinea participated effectively in implementing activities under the 
action plan. The political and administrative authorities, health-care workers and the community 
in the endemic area were also mobilized in the control efforts. The implementation of activities 
assigned priority for 2004 will fuel greater energy for efforts geared at controlling this 
debilitating condition.    
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UPDATE ON BURULI ULCER CONTROL ACTIVITIES 
IN TOGO IN 2003 
 

Professor Denis Komlanvi James, Dr Napo Tignokpa 

 

Since 1996, when Buruli ulcer was described for the first time in Togo, the number of cases 
recorded has increased constantly, even though it remains below that in neighbouring countries.  

The Togolese National Buruli Ulcer Control Programme (PNLUB/Togo) operates in a precarious 
economic situation in which all cooperation has been suspended and the Government is incapable 
of satisfying all the demands of development. Despite these dire circumstances, in 2003 
PNLUB/Togo carried out the activities described in this report. 

Activities carried out by the programme in 2003 

Activities concentrated on Zio prefecture where the disease is both familiar and endemic. 
However, some control activities (information, training, and treatment) and research activities 
were also carried out in other prefectures.  

Control activities 

Information 

The purpose of information is to familiarize people in Zio prefecture – where the disease is 
endemic – with Buruli ulcer. This information will help them to understand the risk factors, so 
that they adopt preventive behaviour and take part in the programme's preventive activities.  
Information activities addressed an audience who will in turn spread the message among the 
population (including canton chiefs, religious leaders, leaders of public opinion, and teachers in 
primary and secondary schools). Efforts then focused on community relays, i.e. villagers, 
designated by the traditional chiefs, who will refer people with suspect lesions to health facilities 
and carry out screening in the villages. Information meetings were organized for: 

− 17 cantonal chiefs of the 21 in the prefecture, (80.95%); 
− 43 village chiefs of the 54 in the prefecture, (79.63%); 
− 15 religious leaders of the 23 in the prefecture, (65.22%); 
− 40 primary and secondary schoolteachers from 67 schools of the 96 in the prefecture, 

(69.79%); and 
− 20 community relays. 

Training 

As Buruli ulcer is not included in medical training programmes, PNLUB/Togo attaches great 
importance to providing appropriate training for health personnel working in the field. The 
purpose of the training is to improve the skills of health workers through in-service training, both 
at peripheral health facilities and Tsévié regional hospital (CHR) so that they are able to identify 
and treat Buruli ulcer. 
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Three training sessions were held in Zio prefecture. These sessions addressed 20 physicians and 
medical assistants (100% of staff at this level), 20 nurses (10 from Tsévié CHR and 10 from 
clinics in the prefecture), and 10 laboratory technicians from Tsévié CHR.  

Each training session was preceded by preparatory meetings for the facilitators, to prepare the 
relevant documentation and the modules to be taught to each audience, and to share out tasks. 
Site visits, three days before the start of the training, allowed patients to be chosen for 
presentation to the trainees during the field trip.  

The training comprises theoretical presentations of the modules supplemented by projection of 
slides taken of patients receiving treatment. The theoretical training is always followed by a field 
trip to provide practical experience and to allow the surgeons to choose patients for operations. 

After the training course, documents on the disease and case-registration forms (BU01 and 
BU02) were distributed to each participant. 

An additional refresher course was organized for health workers responsible for clinics which 
submitted incorrectly completed BU01 and BU02 case-notification forms. The trainees were 
nurses from clinics in Oti, Ogou and Kloto prefectures. 

Case detection 

Case detection is passive and based on cases notified at health facilities, using the BU01 and    
BU02 case-notification forms collected by the programme's regional inspectors. Table 1 shows 
the breakdown of cases by prefecture. 

 

Table 1. Breakdown of cases by prefecture  

Prefecture New cases Recurrent cases Relapses Total 
Toné 3 – 1 4 
Oti 2 – – 2 
Kara 4 1 2 7 
Tchaoudjo 3 2 1 6 
Ogou 2 2 – 4 
Zio 19 6 2 27 
Vo 2 – – 2 
Kloto 3 1 – 4 
Total 38 12 6 56 
 

As regards clinical forms, the cases notified in 2003 fell into the following categories. 

 

Table 2. Clinical forms 

Clinical form New cases Recurrent cases Relapses Total 

Nodule 19 7 3 29 

Plaque 7 – – 7 

Oedema 4 1  5 

Ulcer 8 4 3 15 

Total 38 12 6 56 
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To avoid registering false positives, 27 isolated scars – caused, according to the patients and their 
relatives, by chronic ulcerations of varying sizes with necrotic, undermined and hyperpigmented 
edges – have been excluded from these figures. 

Case management 

Case management poses a major problem because cost recovery is applied without exception by 
health facilities and because development partners have almost completely withdrawn. Patients, 
who are often very poor, must purchase the consumables needed for treatment before it can 
begin. 

Most Buruli ulcer patients were treated at Tsévié CHR, the referral hospital for Zio prefecture. 
The other cases were treated at hospitals in other regions and prefectures.  

At the time of writing, surgery had been provided for 27 out of 29 nodules, 5 out of 7 plaques, 
and 12 out of 15 ulcers. This was made possible thanks to the understanding shown by the WHO 
representative in Togo who allowed part of the budget assigned to the programme this year to be 
used to treat the patients registered.  

Supervision of control activities 

Two missions, covering all of Togo's prefectures, were organized to supervise the programme's 
activities. The first mission was to check registration of data on the BU01 and BU02 forms which 
had been distributed, and the second to collect the completed forms. 

The BU01 and BU02 forms were used in all health facilities to register and notify cases. Of the 
83 forms collected, 76 (91.57%) were correctly filled in; the forms were incorrectly used in a 
number of clinics in Oti, Ogou and Kloto prefectures. A training course was organized for health 
workers at clinics where the forms had not been properly filled in. 

Research 

Three surveys were carried out by PNLUB/Togo in 2003. The first concerned the ideas held 
about Buruli ulcer by people among the populations affected; the second investigated the 
consequences of the disease for the population; and the third studied the burden of disease from 
Buruli ulcer in Avé prefecture, which lies just to the west of Zio. The data collected is now being 
analysed and will be the subject of reports and publications in the coming weeks.  

Observations 

The number of cases of Buruli ulcer notified in Togo is lower than in neighbouring countries 
(Benin, Côte d'Ivoire, and Ghana). This may be because morbidity from the disease has never 
been investigated; other factors too may account for this situation. However, the number of cases 
registered is gradually increasing and shows that the programme's action is bearing fruit. Efforts 
to detect the disease early on are being made by both PNLUB/Togo and the population.  

As a result, this year: 

− the proportion of new cases among total cases was 67.86%; 
− the proportion of non-ulcerative forms among new cases was evaluated at 78.95%; and 
− the proportion of nodules among new cases was about 50%. 

As regards case management, PNLB/Togo faces enormous difficulties treating patients who are 
often virtually destitute, and was able to treat only 69.64% of the cases registered this year. 
We should like to take this opportunity to make an urgent appeal to partners for help in treating 
these impoverished patients.  
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The outlook 

PNLUB/Togo plans the following activities for 2004: 

• a study of the disease burden from Buruli ulcer in Togo, which will involve an 
exhaustive study to determine prevalence of the disease in Togo – to achieve this, 
PNLUB/Togo would appreciate assistance with the study from resource persons of 
international standing; 

• introduction of Buruli ulcer into the curricula of schools training health workers; 

• case management for patients detected; and 

• research into medical treatment for Buruli ulcer. 
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CLINICAL AND MICROBIOLOGICAL REMISSION 
OF INFECTION BY MYCOBACTERIUM ULCERANS 
(BURULI ULCER) IN AN HIV-POSITIVE FEMALE PATIENT 
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Introduction 

We describe a case of atypical Mycobacterium ulcerans skin infection in a 40-year-old woman 
with HIV. 

Observation 

In March 2002, after one year's triple antiretroviral treatment (zidovudin-lamivudine-indinavir) 
that was well-tolerated and effective (viral load below 50 copies/ml, CD4 count 150/mm3), three 
painful inflammatory nodules appeared on the patient's left leg. Skin biopsies revealed an 
epitheloid and gigantocellular dermo-hypodermic granuloma with fibrinoid necrosis. Staining 
(Ziehl-Neelsen, Grocott-Gomori, PAS) was negative but PCR and culture isolated colonies of 
M. ulcerans. The patient had defaulted before returning for a consultation one year later because 
a new nodule had appeared on her left leg. The initial lesions were atrophic and non-ulcerative. 
PCR for M. ulcerans was positive (recent and older lesions). On account of the size of the lesions 
and absence of ulceration, antibiotic treatment with rifabutin (300mg/day) and clarithromycin 
(1g/day), determined by the antibiotic sensitivity test, was initiated. Antiretroviral treatment was 
modified (withdrawal of indinavir, introduction of tenofovir). The disease evolved favourably 
from the clinical (disappearance of the lesions after one month–M1), anatomo-pathological (hard 
callus at M3) and microbiological angles (negative PCR at M3 and M5, negative culture at M5). 
Antibiotic treatment was discontinued at M5.  

Discussion 

M. ulcerans skin infections take the form of painless ulcers with undermined edges, occasionally 
preceded by nodules, although there have been rare descriptions of non-ulcerative forms (1).  
Association of M. ulcerans skin infection and HIV infection is rare. The clinical picture is often 
conventional (2, 3), although atypical forms with multiple skin lesions and bone involvement 
have been described (4). Our case is original on account of (a) its atypical clinical presentation 
with chronic evolution without ulceration of the skin lesions; (b) the clinical, histopathological 
and microbiological remission achieved with the rifabutin-clarithromycin association. 
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Introduction 

M. ulcerans infection is predominant in inter-tropical regions with a hot, humid climate, 
particularly in and around poorly drained, swampy, flood-prone or irrigated wetlands. Between 
1969 and 2003, 195 cases of M. ulcerans infection were reported in French Guyana (annual 
average of 5 cases) with a frequency peak of 27 cases for 2002. This region represents the main 
breeding ground for the infection in the Americas (95% of all reported cases). 

The reservoir and mode of transmission of M. ulcerans have not been studied to date in French 
Guyana. The purpose of our study is to investigate the exposure factors that favour M. ulcerans 
infection in French Guyana. 

Type of study 

We conducted a retrospective control-case study. The cases were selected from a group of 
patients having presented microbiology culture-confirmed M. ulcerans infection some time 
during the period 2002–2003. Each case was matched with two control cases of the same sex and 
age and chosen randomly from the group of patients that had consulted our unit the same week 
for non-environmental dermatosis.  Each subject was asked to complete a questionnaire. The 
objective of the questionnaire, apart from gathering demographic, lifestyle and housing data, was 
to ascertain whether there had been any contact in a home, work or recreational context with any 
body of water, including rivers, canals, lakes, swamps, farmlands or flood-prone areas in the year 
preceding first-time medical attention. The nature and frequency of contact with water was 
recorded. Statistical data were analyzed using McNeemar's test (matched series) for comparing 
cases and controls (p<0.05). 

Results 

Fourteen patients who had presented with M. ulcerans infection and 28 matched control subjects 
were included in the study. The average age of the subjects was 34 years. Women represented 
57% of the entire group. Using the univariate analysis method, only certain factors of proximity 
to bodies of water have any real statistical bearing (p<0.05) on M. ulcerans infection. These 
include swamps, flood-prone areas and farmlands. The occurrence of flooding in the year 
preceding medical attention is also associated with the infection (25% of cases versus 0% of 
controls where p<0.05). According to multivariate analysis, the proximity of a flood-prone area is 
the only factor associated with M. ulcerans infection (p<0.05). 
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Discussion 

This is the first study of the risk factors of exposure to M. ulcerans infection in French Guyana. It 
seems to confirm already-established findings that exposure to a flood-prone area appears to be a 
significant M. ulcerans risk factor. 

On account of the small number of cases that occurred in 2003, we were obliged to conduct this 
study retrospectively instead of prospectively, the main disadvantage being potential memory 
distortion. For this reason, this study is not very authoritative. Therefore, it should be pursued 
prospectively during the coming years. 
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BURULI ULCER IN PAPUA NEW GUINEA IN 2003 

Sister Joseph 

 

Table 1. Annual Incidence of Buruli ulcer in 2003 

Region Average annual incidence  

of BU in Papua New Guinea  

Incidence in 2003 

Sepik river 20 18 

Aitape 3–4 4 

Vanimo 8–10 3 

Kavieng 1–2 0 

Port Moresby 6 1 

Oro Province 4 7 

Fly River 2 0 
 

East Sepik Province 2003 

This year the pattern is – as usual – 2.25:1 children to adults. Boys outnumber the girls 9 to 5, and 
there are no adult men in the group.  

Also as usual, the most common site is the leg (12 cases), the others being arm 3, trunk 2, and 
back 1. Interestingly, however, the adult women who usually have arm problems have none this 
year. 

We have seen no papules, nodules or small plaques. The incidence of 14 oedematous types 
continues the trend towards greatly increased oedema cases in recent years. There were three 
large plaques and one ulcer. 

The standard work-up includes: 

• slides for acid-fast bacilli (AFB) in Wewak; 

• specimen for PCR and culture sent to Prof. Portaels; 

• histopathology in Port Moresby 
  

Table 2 shows the tabulated results. 
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Table 2. Buruli Ulcer in East Sepik Province, 2003 

Analyses in Papua New Guinea Analyses at ITM, Antwerp, Belgium Number 

 AFB Wewak Histopathology PCR AFB Culture 

1 + Lost    

2 – NS    

3 Lost +    

4 +++ + + +++ + 

5 ++ NS + – + 

6 – NS + + – 

7 + +    

8 + +    

9 + NS    

10 – NS    

11 – +    

12 + +    

13 – NA    

14 +++ + +   

15 + NA + –  

16 ++ NA + –  

17 +++ NA    

 

• All specimens for one patient were lost. 

• Specimens were taken for all of the other 17. 

• 17 AFB slides were taken, and 11 were positive. 

• 17 histopathology: 7 positive, 3 nonspecific chronic inflammation, 4 results not yet 
received, 1 lost. 

• Specimens on six patients sent to Prof. Portaels.  

Oro Province, 2003 

Seven cases were seen, all involving lower limbs; four cases were children, three were adults  
(four males, three females).
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Sandaun Province, 2002 

• Vanimo reported three cases, unspecified.    

• Aitape reported four cases (two adults, two children). 
 

 
Table 3. Seasonal incidence of Buruli ulcer, 1971–2003 
 

Year Jan. Feb. Mar. April May  June July Aug. Sept. Oct. Nov. Dec. Total 

1971       7 2 1 2 4 3 19 

1972 5 3 8 2 2 3 2 3 2 2 0 2 34 

1973 2 0 2 1 3 1 2 3 0 1 3 2 20 

1974 0 1 4 2 1 2 1 2 1 2 1 1 18 

1975 1 4 1          6 

              

1977    2 2 1 1 1 2 3 1 4 17 

1978 1 2 1 2 5 0 2 2 7 4 1 0 27 

1979 3 7 7 4 4         

              

1987    3 5 2 1 1 1 0 0 0 13 

1988 0 0 2 2 1 0 0 2 2 3 8 5 25 

1989 3 2 2 4 2 2 1 0 0 1 2 1 20 

1990 0 1 1 0 0 2 2 4 1 3 1 2 17 

1991 2 0 0 0 0 4 1 2 0 1 1 1 12 

1992 1 0 2 0 0 1 1 0 1 0 0 2 8 

1993 5 4 1 4 0 0 1 3 1 1 3 1 24 

1994 2 6 3 2 1 1 3 0 3 1 3 1 26 

1995 1 2 2 1 3 6 0 1 0 0 0 0 16 

1996 0 1 0 3 0 0 2 1 1 3 0 4 15 

1997 3 5 4 3 4 0 2 3 2 4 0 0 30 

1998 1 1 0 0 0 0 0 0 0 0 0 2 4 

1999 0 0 1 1 2 0 0 0 0 0 0 1 5 

2000 0 0 1 1 1 2 1 0 1 0 0 1 8 

2001 2 1 1 1 1 0 1 1 1 2 2 0 13 

2002 1 1 0 0 0 1 0 2 1 2 2 3 13 

2003 2 2 2 1 1 1 3 0 1 0 3 2 18 

Total 35 43 45 39 38 29 34 33 29 35 35 38 433 
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Activities 2003 

• March:   Report presented at annual conference in Geneva.  

• June:  Field trip to collect water insects from an area of a recent case. 
Insects tested positive by Laurent Marsollier. Arrival of WHO 
computer equipment, projector and printer, to facilitate activities. 

• August:  Wewak General Hospital Grand Round (MBU and HIV). 

• September:  National annual medical symposium (HIV and MU). 
  National Association of Surgeons of PNG (HIV and MU). 

• October: Survey of Gulf Province – Kerema, Kikori, Baimuru and villages in  
between on the Kikori river. 

• November:  Survey of Milne Bay Province coastal area, and Western Highlands. 

Planned activities for 2004 

• March:  Annual conference in Geneva. 

• April:   Teaching visit to Oro Province MU seminar. Cancelled last year   
(the sterilizer blew up!) 

• May:  Visit to Angoram Health Centre to set up local surveillance. 

programme, linked with the new national rural outreach programme 
this year. Visit to Aitape to conduct a seminar on MU for new 
doctors and all hospital staff. Field trip with medical students to 
collect insect specimens in areas of greater incidence. Field trip with 
rehabilitation team to locate former patients and assess their ongoing 
disability. 

• September: Presentation at the National Surgical Symposium;  
   Presentation at the Annual Medical Symposium. 

Projected national activities  

• Compile and advocate a national MU surveillance and training plan. 

• Compile study module for the MBBS problem-based learning course. 

• Compile a module for secondary schools textbook. 
 

These activities were proposed for last year, but were all postponed due to the general downward 
trend of all services, increasing workload, and shortage of personnel. This year funds are 
available for a second area surgeon, so free time might be available for field activities. 
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Regional activities 

• Start Tok Pis in translation of Buruli ulcer comic for the Sepik region. 

• Prepare schools handout for Sepik region. 

• Local school visits. 
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MYCOBACTERIUM ULCERANS INFECTION IN AUSTRALIA 
IN 2003 
 

Dr John Hayman 

Cases of M. ulcerans infection in Australia, 2003 

Total number of known human cases:14 

Animal cases (possum): 2 

Human cases 

Cases occurred in all endemic areas in Victoria (Bairnsdale, Phillip Island, Mornington 
Peninsula, Bellarine Peninsula) and three cases occurred in Queensland. Only three cases 
occurred in children. The age range of the human patients was from 12 to 82 years. One patient 
was of particular interest as he developed recurrent lesions despite surgical debridement and 
antibiotic therapy.  

Animal cases 

A second potoroo was captured in East Gippsland with a small tail ulcer. The animal was 
released without a swab being taken and so far has eluded further capture. Koalas were dying on 
Raymond Island, the island where the disease was first reported in animals. Deaths appeared to 
be due to overpopulation and malnutrition. Some 160 dead animals were collected and none had 
evidence of the disease. All remaining animals were surveyed and again none were found to have 
ulcers. The total numbers are small compared with previous years but are as might be expected 
with the severe drought which has been present in most of Australia. There has been a drying out 
of many swamps and what were previously permanent wetlands. The drought has now broken 
and we anticipate an increase in the numbers of cases in 2004. 
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OUTCOME OF BURULI ULCER AWARENESS WORKSHOP 
ADJUMANI, UGANDA 
 

Dr Henry Wabinga 

Background 

Buruli ulcer disease (BUD), caused by Mycobacterium ulcerans, has been reported endemic in 
some areas along the banks of the river Nile since the 1960s. Recent reports from the District 
Director of Medical Services in Adjumani district indicate that the disease is currently probably 
one of the 10 common causes of morbidity in the district. A knowledge attitudes and practices 
(KAP) survey carried out by Wabinga and Najjemba (2003) in Nakasongola district, indicated 
that the community was aware of the disease, whereas health workers showed lack of knowledge 
of its signs and symptoms. 

Nakasongola district is the former Buruli County from which the name Buruli ulcer was derived 
due to the high numbers of cases found there in the early 1960s. The workshop held in Adjumani 
was intended to sensitize health workers on BUD on the basis of findings in Nakasongola. 

Objectives 

The objectives of the awareness workshop were to: 
• determine the clinical knowledge of BUD; 

• introduce current modes of treatment of BUD; and 

• define modalities for surveillance, ways of monitoring, and estimates of the burden of 
the disease in the district. 

Expected outcome 

It was expected that participants in the workshop would become trainers of other health workers 
in their respective units. At the conclusion of the workshop, there were to be recommendations. 

Proceedings of the workshop 

Participants introduced themselves, and each received a copy of the document WHO Global 
Buruli Ulcer Initiative (WHO/CDS/CPE/GBUI/2000.1), which was used as teaching material. 

Topics for discussion were centred on epidemiology, pathology and laboratory diagnosis, clinical 
features, and management. 

Dr Drabe, District Director of Medical Service in Adjumani district, welcomed all participants 
and thanked them for attending the workshop. He informed participants of the worldwide concern 
about the disease and that WHO considered it to be one of the neglected diseases. He informed 
participants of suspected cases of BUD in various parts of the district, including Adjumani 
Hospital. 
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Dr Henry Wabinga, Coordinator of Buruli Ulcer activities in Uganda, informed participants that 
the disease is currently a public health issue in some West African countries. Dr Wabinga 
strongly believes that probably – even in Adjumani – BU may be a public health problem and the 
diagnosis may be not be recognized. He outlined the epidemiology and pathology of the disease. 
He concluded by saying that this workshop was aimed at sensitizing health workers about 
management of the disease, and also – through the health workers – sensitizing the community. 

Mr Waiswa discussed laboratory diagnosis. 

Dr Ben Khing, a surgeon and also head of the Plastic Surgery and Burn Unit in the Department of 
Surgery at Mulago Hospital, presented an overview of clinical features and various treatment 
modalities. He stressed the importance of recognizing early lesions – particularly nodules – as 
these are easy to treat. He outlined the surgical management of Buruli ulcer according to WHO 
guidelines provided at the meeting he attended in Cotonou (Benin). 

Reactions of participants 

From discussion, it was realized that unlike in Nakasongola, health workers in Adjumani were 
conversant with the disease. Some of the health workers were able to inform us of how many 
cases they were managing. Participants outlined the difficulties they faced with Buruli ulcer 
patients, including delayed reporting to health units, the need for clear guidelines on the role of 
antibiotics, and how the population perceived BUD. Delayed reporting was attributed to the 
population’s view that the disease was only effectively treated by traditional methods. 

At the end of the discussion, the participants were divided into focused discussion groups and 
produced recommendations on the importance of community participation in recognizing BUD, 
and in diagnosis and treatment. The facilitators visited Adjumani Hospital and Olgo Primary 
School, where cases of BUD were suspected. 

Adjumani Hospital 

The hospital administrator welcomed us and introduced us to the health workers in the male and 
children’s wards. This newly constructed 100-bed district hospital is staffed with a surgeon and 
doctors, in addition to other cadres. It is well-furnished but not well-staffed, having only one 
surgeon. There were no dermatomes for skin grafting. 

In the male ward, we were introduced to a 16-year-old male from Pakele who had a suspected 
lesion involving his left ankle joint and the lower part of his leg up to the ankle joint. The patient 
was managed on streptomycin for 20 days with daily dressing using honey and the wound was 
clean and ready for skin grafting. We took a swab which turned out to be negative, and we 
suspect this was due to antibiotic cover.  

On the children’s ward, we found TC, a 7-year-old male Sudanese refugee from Maaji, near the 
Nile River. He had an extensive typical Buruli ulcer involving the abdomen, and the swab 
showed AFB. The wound was not clean and we advised starting on rifampicin in addition to daily 
dressing.  
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Olgo Primary School 

At Olgo Primary School, located two kilometres from Adjumani town, we found PA, a 16-year-
old female with a wound on her left knee. The wound had been there for five years. After 
attempted grafting of the wound, there was still some discharge on the lower side. She had 
applied some dressing. We strongly believed this was BUD. We also traced at home DS, a 12-
year-old pupil of Olgo Primary School who had had a wound for four weeks. The wound started 
as itching after being pricked and the prick removed. Examination revealed multiple wounds, 
which appeared undermining with therapeutic scars. The wound was covered with tetracycline, 
an antibiotic. 

Conclusion 

In conclusion, we found that BUD is still endemic in Adjumani district and that baseline surveys 
are urgently needed to determine the burden of the disease. Health units urgently need a supply of 
dermatomes, and health providers need to be knowledgeable about current management of the 
disease. 
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BURULI ULCER CONTROL ACTIVITIES IN SOUTH SUDAN 
(2002–MARCH 2004) 
 
Dr Abdoullahi Ahmed 

Introduction 

Buruli ulcer disease is caused by Mycobacterium ulcerans. It occurs mostly in tropical regions, 
and sometimes in temperate regions, among poor rural people living near rivers and wetlands and 
affects mainly children under15 years of age (up to 70% of cases). Most of the lesions are found 
on the limbs and breast.  

BU starts as a painless skin nodule which progresses into massive ulceration and deformity, with 
limitation of movement in the affected limb. The mode of transmission is unknown. Spread of 
BU disease from man to man has not been established. 

Buruli ulcer in South Sudan 

Buruli ulcer cases were first laboratory-confirmed in July 2001 through specimens sent to 
Prof. Portaels by the International Committee of the Red Cross (ICRC). Two of the cases were 
from Upper Nile region and one was from Nanyangachor in Eastern Equatoria. The specimens 
from these patients were sent for analysis and confirmation to the Institute of Tropical Medicine 
(ITM) in Antwerp, Belgium. 

On 11 July 2002, CARE International/Tambura reported a rumour of an outbreak of Buruli ulcer 
to WHO in South Sudan. The disease was first noticed among the internally displaced persons 
(IDP) from Raga in mid-May 2002. WHO, the Kenya Medical Research Institute (KEMRI), and 
CARE International carried out field investigations and collected specimens on 25 and 26 July 
2002. Laboratory analyses and confirmation were carried out on the specimens at KEMRI and 
ITM. Mycobacterium ulcerans was detected using PCR techniques in 2 out of 17 specimens sent. 
This was the second time Buruli ulcer was confirmed in South Sudan.  

In the past two years, over 800 cases have been recorded in Mabia IDP camp in Tambura County, 
Western Equatoria. Eighty percent of the cases are among children and adolescents aged 1–15 
years. The male to female ratio is 3:2. The disease has also been reported by the neighbouring 
communities of Mupoi and Tambura town. Yambio Hospital, 150 miles from Mabia has also 
treated five suspected cases of Buruli ulcer between 2002 and 2003. All cases came from Nzara, 
15 miles from Yambio. WHO and partners have since carried out three more trips/response 
activities, in October/December 2002, in October/November 2003, and in January 2004.  

Mabia findings 

The area has a wet and humid climate and two swampy streams run through the camp. Children 
swim, and women do laundry and soak wild yams in the streams. The only health facility is a 
primary health care unit (PHCU) with no drugs  
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Clinical findings 

Over 60% of BU cases were children under 15 years of age. More adult females were found 
affected during the second visit, but generally no sex difference was observed and no mortality 
reported although morbidity is high. The number of cases tends to rise in May/June. Cases are 
now reported in Mupoi, Nzara, and Tambura. Most cases present as single or multiple ulcers, 
starting as nodules or vesicles without fever and mainly affecting the legs. 

By the end of July 2002, 568 cases were recorded at the PHCU. Between September and 
November 2002, 371 more new cases were registered. At the end of October 2003, over 360 new 
cases were registered 

Response and control activities 

• At the end of 2003, four clinical cases from Nzara were surgically treated in Yambio 
Civil Hospital. 

• WHO/Early Warning and Response Network (EWARN) has been following up the 
outbreak in Mabia very closely. The office has sent various teams to reassess,       
follow up, and manage cases in Mabia four times in the last two years. 

• United Nations Children’s Fund/Operation Lifeline Sudan (UNICEF/OLS) and ICRC 
provided dressing materials and supplies. 

• NGOs (CARE International, Medair, and CMS) mobilized health workers for case 
management. 

• KEMRI and ITM participated in laboratory investigations. 

• Local community leaders supported surveillance. 

• GBUI/HQ mobilized education materials and dermatomes, and funded the BU 
advocacy workshop.   

• Dermatome set donated to Yambio Hospital.  
• A Buruli ulcer advocacy workshop was organized in February 2004. 

Constraints 

Constraining factors include the following: 
 

• no surgical facilities in Mabia and Tambura; 

• lack of wound dressing materials/supplies; 

• resort to use of native medicines to treat BU; 

• recurrence of ulcers has been common; 

• population movements will increase after the peace agreement;  

• many swampy areas; 

• weak/fragile basic health-care delivery; 

• no NGO support in the area and poor understanding of BU; 

• further spread/upsurge of cases observed.  
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Requirements 

Among the required needs are: 
 

• drugs, surgical and dressing materials and supplies; 

• strengthening of the surgical capacity of Tambura hospital;  

• training of Sudanese health personnel on surgical techniques;  

• establishment of a national Buruli ulcer control task force to coordinate BU control 
efforts;  

• resource mobilization. 
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LONGITUDINAL MONITORING OF PATIENTS TREATED 
FOR BURULI ULCER 
 

Dr Frédéric Chagué, Dr Patrick Montangerand, North South Africa Humanitarian Project 
(PHANS) 

Aims 

The purpose of this project is to assess the medical status of patients with Buruli ulcer, given the 
scarcity of data at present available on the subject. 

Method 

From the register of patients examined by doctors of PHANS between December 1998 and 
January 2003 in the Bonou subprefecture (Ouémé, Benin), we selected the individuals diagnosed 
with Buruli ulcer. On 20 and 21 November 2003, two PHANS doctors – assisted by the team of 
the Asrossa health centre – sought to contact those patients for goal-oriented questioning and 
clinical examination. 

Population 

In our file we found 29 patients for whom (except for one patient seen in 1999) we completed a 
data form in accordance with the model recommended by the Global Buruli Ulcer Initiative and 
WHO in 2000. 

These 13 male and 16 female patients averaged 10.3 years of age (extremes: 2–43 years) at the 
time of diagnosis, which was clinical in all 29 cases. This diagnosis was confirmed by anatomic-
pathological examination on the two occasions it was conducted. 

Results 

The project has lost track of 1 male patient (43 years); 1 girl (2 years) died; 21 patients were seen 
and heard; and news of an additional 6 patients was obtained via relatives or acquaintances (in 
four instances from close relatives, in one case from a teacher, and in the other from a neighbour). 

Patients' evolution 

The average length of monitoring was 25.8 months (extremes: 8–58). This average excluded the 
43-year-old male lost to the project and the 2-year-old girl who died. 

Of the 28 patients contacted (directly or otherwise), 25 – including 20 via direct contact – are 
considered cured, and only one of these has functional sequels. 
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Among these 28 patients, we attempted a curative act 16 times; 10 recovered after an average 
period of 31.6 months (extremes: 11–34); and the remaining 6 were secondarily addressed to a 
referral centre for treatment failure (failure of a graft, or further development of the disease). 

Eighteen patients were referred to such a centre (the 6 previous sufferers and 12 others in primary 
transfer). Of these 18 subjects, 15 recovered (12 direct contacts), 1 died, and in two cases the 
disease is active, despite an amputation in one of them. The death occurred after treatment in a 
referral centre of an active lesion on the buttocks; one of the failures concerns a facial form and 
the other a bifocal form. 

Discussion 

The limitations of this work include the facts that the diagnosis was only clinical in most of the 
cases (27 out of 29) and only 72% of patients were directly contacted. The duration of monitoring 
was relatively short and it is in fact planned to continue this work. 

Twenty-five of the 28 patients appear to be cured, and 24 of them are without any functional 
sequelae. The high failure rate (37%) should be offset by the fact that the initial procedure did not 
affect the subsequent prognosis – the primary and lasting success having been obtained in the 
other patients at low cost and with limited scarring. 

Conclusions 

A monitoring study is no easy task in Benin's rural areas. 

Minimal excision can be carried out with good results in some patients, particularly where lesions 
are limited. 

It should be possible to avoid extensive excision in a good many cases with the new protocols 
incorporating advances in antimicrobial chemotherapy. 
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A REPORT ON VOLUNTEER ACTIONS FOR BURULI ULCER 
CHILDREN 
 

Professor Tetsuya Fujikura, Mr Kazuyuki Fukunishi, Kobe International University, Japan 

 

Save Children of Buruli Ulcer (SCOBU) is a volunteer group that was founded by Kobe 
International University (KIU) in 1999. The project has carried out various activities at the grass-
roots level for saving children from Buruli ulcer. 

As presented in reports to the 3rd and 4th Global Buruli Ulcer Initiative meetings at WHO, our 
activities have been focused on the delivery of surgical kits to medical facilities in endemic areas 
of BU, and advocacy programmes to inform the public about the disease.  

These initial activities have progressed considerably over time. SCOBU is, however, currently 
undertaking a project to re-evaluate past activities, to provide further support to the people who 
continue to suffer from Buruli ulcer. 

Charity drive 

Photo exhibitions and charity drives have always been effective in our advocacy activities and 
have served as the heart of our efforts in contributing to the BU cause, to which we are deeply 
committed. Project SCOBU and KIU student volunteers continue to conduct charity drives in 
various areas in the Kobe region, as they have done regularly during the past four years.  

Our activities have been highly publicized in various articles in local newspapers. This publicity 
has helped us to advocate BU in the wider region.  

Charity concert 

Charity concerts for BU children began in 2001, and have come to be known widely in the Kobe 
region. Excellent musicians from various genres have kindly cooperated with our project during 
the past five years.  

This year, we are sponsoring the 5th annual concert on 27 March. Violinist Kazuki Sawa,  pianist 
Emiko Tadenuma, with cellist Guy Johnston, will perform classical music. Profits from the 
concert will, of course, be donated to the project to fight against BU. A local radio station in 
western Kobe, FM WAIWAI, will present a special radio programme for this concert. A member 
of project SCOBU will talk about BU on the programme. 

Educational programmes 

The subjects of official development aid (ODA) and international cooperation were newly 
introduced at KIU in 2000 and have evolved into a unique and experimental lecture-practicum 
programme. More than 90 students have undertaken this project. The series of lectures included 
an introduction to their activities by the Global Buruli Ulcer Initiative, and BU medical reports by 
Dr Yukiko Fukunishi. In addition, students were expected to participate in volunteer activities 
including the BU photo exhibitions and charity drives. 
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Christian organizations also continue to support our project. All Saints’ chapel, on the KIU 
campus, has sponsored a Christmas charity drive for BU patients every year since 1999, and has 
provided considerable donations to our activities. One of the notable activities is a Christmas 
concert by the Twilight Bells – an a cappella group – whose angel-like voices have fascinated 
audiences for the past two consecutive years. 

Ashiya Minami High School, in the east Kobe region, invited project SCOBU to give lectures on 
BU to its students in 2002. As our relationship with the school grows, considerable numbers of 
high-school students participate in our project. Akashi West High School, in the west of Kobe, 
has also adopted this model of an educational programme into its curriculum, and student groups 
have joined us as principal members of our advocacy programme. 

T-Shirt 

At the 2001 GBUI meeting, project SCOBU provided 200 T-shirts, on which were written the 
words "Seek Treatment Early" in English and French, for the purpose of promoting awareness  of 
the existence of the disease among people of endemic regions. We would be pleased to send these 
T-shirts to appropriate facilities from our stock. Please submit your request to http://www.kobe-
kiu.ac.jp/~buruli 

Next steps 

With the donations collected through our project from the people of Kobe, SCOBU was able to 
provide a shelter at a hospital in Côte d'Ivoire, and surgical products to two hospitals in Ghana. 
The next step is to develop the group into a non-profit organization, to strengthen its financial 
base. As a non-medical organization, we are also considering funding BU actions in the care and 
rehabilitation (or supports at the social level) of BU patients. This plan is currently at an 
exploratory stage. The project hopes to announce this new action plan in the near future. 
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ANTHROPOLOGICAL ANALYSIS OF PRACTICES AND IDEAS  
ASSOCIATED WITH BURULI ULCER OR ATOM IN THE 
DISTRICT OF AYOS IN CAMEROON (FIELD REPORT)  
 

Ms Muriel Laterali 

Summary 

Our field work was divided into two parts. The first part involved a two-month stay at Ayos 
Hospital (July and August 2003) to familiarize ourselves with the disease and the hospital setting, 
and to gather the first explanations of the disease from patients.1 We observed patients being 
treated and shared their everyday experience. According to patients, the facilities, hospital staff 
and living conditions were very satisfactory. We also observed the development of the hospital 
(building renovation, establishment of a catering service and laundry for patients).   

Our assessment was positive even though there is room for improvement, as Dr Um Boock and 
his team admitted. It is vital to provide patients with educational and psychological assistance, to 
improve plastic surgery (grafts), and to offer rehabilitation to disabled persons. In addition, 
investment could be made in order to provide drinking water. 

The second part of the field work involved a two-month stay in the village of Akam Engali 
(November and December 2003), the heart of the BU endemic area because of its scale and 
history there. The village is considered to be a ‘pilot village’ as it was one of the first to benefit 
from information and to collaborate with the hospital. The village chief had no hesitation in 
referring patients to the hospital.   

Very early on, the medical team at Ayos organized rounds, visiting the village to inform the 
population about BU. The influence of that effort was reflected in how local people spoke about 
the disease. Inhabitants had understood what the supervisors had said about the disease (i.e. its 
natural causes) even if frequently they had not given up their ancestral beliefs (of mystical 
origin).   

Our anthropological study highlighted the fact that local beliefs were not an obstacle to changing 
behaviour in treating BU, such as attending hospital for treatment. First and foremost, people 
were concerned about the efficacy and cost of treatment. Consequently, the conditions under 
which people are admitted to hospital in Ayos (e.g. free treatment, meals provided by the 
hospital, no taboos on food or behaviour, no disabilities) are serious arguments in the view of the 
population.  

                                                      
1 In this paragraph we describe our stay and the observations made at Ayos.  However, we shall not 
refer to them later, as this period in a manner of speaking preceded the field work.  Our research 
essentially concerned the village of Akam Engali.  Consequently, our field report mainly focuses on 
this second part of our stay. 
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Methodology 

We conducted semi-structured interviews, unstructured interviews, and formal and informal 
discussions with patients, hospital staff, traditional healers, patients' relatives, leaders of opinion, 
and religious leaders. Interviews were conducted either in French or in Yebekolo using 
interpreters.  

We used participant observation to identify risk behaviour within the study's target population.  

The informants we met in Akam Engali included: 

− 

− 
− 
− 
− 
− 

                                                     

21 relatives of patients of all ages and degrees of relationship (grandfather or grandmother, 
father or mother, brother or sister); 
8 former patients; 
1 health-centre delegate; 
2 traditional healers; 
2 teachers; 
2 religious leaders (Protestant and Catholic). 

 
We also interviewed informants living in the neighbouring villages of Adoua, Ayos, Emini, 
Nyazé, Nguinda-Minfolo, and Tomba, where we spoke to two patients, six traditional healers, 
one health-centre delegate, a local legal official (bailiff), and a sub-prefect.1

Objectives 

The study was designed to identify the practices and ideas of Akam Engali's population 
concerning BU, and to determine whether the explanation provided by informants had an 
influence on their case history and what factors influenced the various choices of carer.  

Initial findings 

Identification and understanding of the disease 

The disease is well-known and well-identified. All those questioned were easily able to detect it 
and describe the different phases (nodule, papule, plaque and oedema) in their own words. They 
were able to determine whether the disease was at an early or advanced stage and were familiar 
with its course.  

 
1 Initially, we intended to focus our study on traditional practitioners, their ideas about BU and their 
methods of treatment, in order to explore the possible bases for future collaboration with Ayos hospital. 
However, in the field we had to change our approach:  the two traditional practitioners in Akam Engali 
no longer treated BU as there were no more patients in the village.  As already mentioned, the effort to 
provide information had borne fruit:  people preferred to be treated at the hospital (in particular to 
avoid disabilities).  We nevertheless directed our attention to healers in the neighbouring villages, 
although they were not the focus of our research.  We felt it was more appropriate to concern ourselves 
with the indigenous etiology and practices relating to the disease and to determine how far they had 
changed after the information campaign. 
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Endemic explanation of the disease 

According to informants, there are two possible explanations for the disease: one mystical, the 
other natural. In the first case, it allegedly served initially to safeguard communal property (from 
outsiders entering the village), then individual property (to protect a field from thieves or people 
who failed to observe social tenets, by urinating in, spitting in or entering someone else's field). 
Later, people started to put atom on the ground out of jealousy or (ill-will) simply to harm their 
fellows. If the disease develops complications, people often ascribe to it a mystical origin. In the 
second case, the disease is ascribed to a natural cause (e.g. a fish or water from the Nyong river, 
an insect). Acceptance of one of these explanations does not necessarily exclude the other. 

Case histories 

Case histories are varied and may take several forms: for example, a patient may resort to a 
traditional healer, then to another, before finally attending hospital. Another patient may have 
spent several months in hospital before resorting to traditional treatment.  

When BU emerged in the first half of the last century, patients primarily sought treatment in the 
village because they lacked the means to go to town and could not afford to abandon their fields. 
In addition, the hospital did not specialize in treating BU.   

In recent months, a change has been discernible. Patients attend hospital more readily, because 
they know that treatment is free and efficacious (no disabilities after hospital treatment, treatment 
there is shorter than traditional treatment). Again, the provision of information has played its part 
in these changes of behaviour.  

In short, choice of treatment depends on patients' financial means and habits and on the efficacy 
of care. The explanation of the disease carries little weight in the choice of carer. 

Traditional healers and treatment techniques 

There are several types of traditional healer and their skills may vary considerably. Somewhat 
schematically, they fall into the following two main categories. 

• ‘Local healers’ in villages, who are often relatives of patients or former patients. These 
healers have learnt how to treat BU by observing patients (a relative or themselves) 
being treated. They have either been given the remedy by another traditional healer, or 
they have bought it themselves. In most cases, they have decided to treat their fellows 
because no one was able to do so in the village and patients were too poor to be treated 
elsewhere. They understand the suffering caused by BU because they have been in 
close contact with the disease. Some of them know how to treat other illnesses 
common in the village (such as intestinal worms). For them, traditional medicine is a 
sideline activity to farming or fishing.  

• Traditional healers vested with mystical power, such as soothsayers. As a rule, they 
also treat other conditions and have a sound reputation.  

Traditional healers use plants to treat BU. They apply them to the wound (as a compress) after 
having washed it with water in which they have boiled one or several types of bark. The leaves 
and barks employed vary from one healer to another. Some healers require patients to observe 
certain food and behavioural taboos. 
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When treatment is completed, some traditional healers practise ’shielding’. This involves scarring 
parts of the patient’s body to protect it from BU. According to our informers, this is a form of 
vaccination.  

Consequences of the disease on patients' lives and for former patients 

The disease has physical, psychological, social, and economic sequelae. Informants mostly refer 
to the disabilities and scars caused by BU, which may prevent them from getting a job and which 
frequently give them a sense of shame (some former patients wear long clothes to conceal their 
scar). Some of them have fallen behind at school and their prospects have changed because of the 
duration of the disease.  

Observations of risk behaviour 

All the inhabitants of the village are exposed to BU through their daily activities. The men and 
children go fishing in the river Nyong, and the women and babies go to the fields where there are 
numerous marshes. In addition, some villagers bathe and wash their clothes in the river. 

According to inhabitants, risk behaviour is more a matter of going into someone else's field 
without his permission, urinating or spitting there, stealing fruit or something else. As a rule,    
the owner of the field places in it a fetish, such as a knotted palm leaf or small bag tied to a tree. 
This type of sign serves as a warning against the risk run by breaking social tenets. 

Conclusion and recommendations 

As mentioned previously, the provision of information has had beneficial effects and a significant 
impact on the population; what matters is not changing peoples' beliefs, but altering their 
behaviour. The case histories have shown that this comes about gradually. Further efforts are 
required to provide information to the population, while taking care to respect their ideas about 
the disease.  

The example of Akam Engali shows the effectiveness of the project set up by Dr Um Boock and 
his team (involving information provided to the population, and prevention through early case 
detection) and highlights the importance of sending supervisors to villages where the disease is 
less familiar. It also seems worthwhile to discover the indigenous explanation for the disease in 
other villages where little information has been provided.  

With regard to indigenous forms of treatment, traditional healers are apparently aware of their 
limitations for treating the physical aspects of BU (they realize that they are unable to prevent 
disabilities). In addition, we saw that they do not consider BU as a ‘money spinner’. On the 
contrary, they often see treating this condition as an added burden in their lives. Consequently, 
traditional healers seem to be willing to collaborate with the hospital. They might perhaps help to 
protect patients by focusing mainly on their ‘shielding’ practices. They would thus offer patients 
mystical protection, leaving the hospital to provide clinical treatment.  
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REHABILITATION OF BURULI ULCER PATIENTS: 
OUTCOME OF AN EVALUATION IN CAMEROON 
 

Valérie Simonet, Occupational Therapist; Dr Alphonse Um Boock, Regional Coordinator, 
Aide aux Lépreux Emmaüs Suisse (ALES) in Yaoundé; René Stäheli, Director, ALES  

Introduction 

For nearly two years, the Ayos district hospital in Cameroon has been functioning as a referral 
centre in caring for Buruli sufferers in this region. Aide aux Lépreux Emmaüs Suisse, which has 
been backing this endeavour from the outset, quickly concerned itself with the functional 
consequences of the disease. 

In response to this concern, an evaluation of rehabilitation needs was conducted in Ayos during 
two weeks in October 2003. It was based, inter alia, on conversations with the various 
professionals concerned, a visit to the hospitals of Ayos and Akonolinga, and the treatment of a 
young female patient. Fifty sufferers from the surrounding villages were summoned. The addition 
of the patients present in Ayos and Akonolinga brings to nearly 100 the number of patients 
observed. 

Observations 

Buruli ulcer is a major source of mobility deficits very often resulting in more or less 
serious disabilities. 

Of the Buruli ulcer sufferers encountered during the course of the evaluation, the great majority 
suffers from mobility deficits as a result of the disease. The consequences of these deficits range 
from occasional pain or discomfort to total inability to use the limb affected by the ulcer. The 
psychological impact seems to be considerable and tends to aggravate the purely physical 
deficits. 

Mobility deficits are in most cases directly attributable to a lack of appropriate 
rehabilitation. 

These deficits are usually the result of a lack of mobilization and/or an incorrect positioning 
throughout the process of healing and closing of the lesion. 

Skin retractions and adherence are the prime cause of mobility deficits. 

Most of the people affected by the ulcer suffered to differing degrees from: 

1. skin retractions 

2. instances of deep-tissue adherence 

3. capsulo-ligamentary retractions 
4. musculo-tendinous retractions. 
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The order in which these complications are mentioned is not random, since the latter two are 
usually consequent upon the former two. Skin retractions may even lead to deformities through 
dislocation of the extremities. Of a sample of 44 former sufferers, skin problems were found 33 
times as the cause of dislocations and capsulo-ligamentary or musculo-tendinous retractions 
(nearly 80% of the cases). 

Patients whose lower limbs have been operated on early (before the advent of mobility 
deficits) seem to have fewer functional difficulties than those who have had recourse to 
traditional medicine or have recovered spontaneously. 

Correct treatment of a lesion favours healing and so reduces the time for potential development of 
stiffness. Furthermore, the type of scar that ultimately presents the most serious functional (and 
aesthetic) problems in healing is that resulting from spontaneous healing (as opposed to grafts). 

Without rehabilitation, the functional results concerning the upper limbs seem as mediocre 
after surgery as after spontaneous healing or traditional medicine treatment. 

When operated on early, lower limbs present less risk of loss of mobility since some of the 
rehabilitation is carried out spontaneously with walking. The upper limbs, however, are very 
often affected by serious functional problems. The explanation lies in the complexity of their 
movements and of their anatomy. Furthermore, it is easier to do without one of one's arms 
temporarily, which induces a lack of mobilization that is conducive to stiffening. 

Patients with lesions in the vicinity of the elbow, the wrist, and/or the fingers all suffered from 
the same kind of mobility deficits. There was no marked difference between those who had been 
operated on, those who had healed spontaneously, and those who had resorted to traditional 
medicine. 

Comments 

Early rehabilitation is needed to prevent the major complications to be expected after 
surgery. 

Rehabilitation should begin during the days after the operation, while the period of 
immobilization necessary after a graft should, of course, be respected. This approach is necessary 
both to prevent and to manage any adherence and tension that rapidly form in and above the 
derma.  Care must also be taken to avoid capsulo-ligamentary and musculo-tendinous retractions 
that appear within a few weeks. Everything possible must be done to ensure that patients use the 
injured limb as early as possible, so that they do not give up using the limb. 

Management of skin retractions requires specific rehabilitation, similar to that of patients  
with major burns. 

Post-Buruli ulcer scars clinically resemble post-burn scars – much adherence; absence of 
elasticity in the fibrous repair tissue; lack of subcutaneous laxity; low intracutaneous 
extensibility; high retractile power. 

 

Combating skin retractions mainly involves: 

• positioning by means of splints; 

• mobilization: the aim is a form of mobilization specific to skin problems – attempting 
to treat a mobility deficit due to a healing problem as though it were an articular 
problem may prove to be quite counter-therapeutic; 
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• compression: this plays an important role in intracutaneous remodelling by combating 
hypertrophy; 

• skin hydration: this is essential since it guarantees optimum biomechanical behaviour 
of scars in the course of movements. 

 
Rehabilitation must not cease once the wound has closed. On the contrary, that is when the 
skin retractions begin. 

The derma undergoes modification up to two years after the lesion. During that time, numerous 
phenomena (hypertrophy, adherence, retraction, attraction) oppose the maintenance of mobility. 
These phenomena must be supervised and treated. So while much awareness-raising can and 
must be done during the hospitalization period, it is important that patients be monitored after 
they leave hospital. Possible forms include outpatient hospital consultations, family involvement 
in the treatment, the involvement of health centres closer to the place of residence, and the 
formation of patients' associations. 

Outlook for 2004 

The necessity is seen for being capable of offering rehabilitation in the centres where 
surgery on Buruli lesions is practised. 

In its awareness of this necessity, ALES is setting up in Ayos a project entailing the 
establishment of a rehabilitation service, and the training of the nursing staff who will work there. 

Rehabilitation could follow several lines: 

• for newly operated patients: prevent the complications to be expected after an ulcer 
by setting up early rehabilitation; 

• for patients with older but still reversible mobility deficits: recover as far as possible 
the lost amplitudes of movement; 

• for former patients in the after-effect phase: make up for the loss of function with 
surgical appliances or remodelling of the environment. 

Conclusion 

Where treatment of the ulcer is not confined to a course of antibiotics or the excision of a few 
square centimetres of skin tissue, rehabilitation will be essential if the functional deficits at 
present caused by the disease are to be minimized. 

By permitting reduced recourse to plastic and reconstructive surgery, investment in the 
establishment of rehabilitation services and the training of health professionals could well turn 
out to be a wise option. 
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AMERICAN LEPROSY MISSIONS (ALM) ACTIVITIES 
IN PREVENTING IMPAIRMENT AND DISABILITY 
 

Dr Paul Saunderson 

 

Introduction 

ALM supports the training of doctors in the surgical treatment of Buruli ulcer in Ashanti Region, 
Ghana. In addition, the application of various techniques aimed at preventing impairments and 
disability is being studied. We are attempting to train a group of facilitators who can train 
hospital staff and other caregivers in the best methods of wound care and mobilization. 

Linda Lehman, an occupational therapist based in Brazil, has visited Ghana on several occasions 
and is developing a manual on preventing impairment and disability in people with Buruli ulcer. 
Her initial findings were reported last year, and this brief report indicates recent developments. 

Training 

Eleven participants, including four key physiotherapists in Ghana, five physio-attendants and two 
other health workers received intensive training on the prevention of impairment and disability at 
the Agogo Presbyterian Hospital in the third quarter of 2003. The initial results are encouraging, 
and staff are enthusiastic.   

Further training sessions will introduce more advanced techniques for reducing the formation of 
scar tissue and subsequent contracture. A manual is being prepared and should be completed in 
2004. An early draft will be available for discussion at the meeting in Geneva in March, 2004. 
Further training of doctors in the management of Buruli ulcer will continue, as well as follow-up 
visits to those trained in the past, to maintain quality and motivation. 
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BURULI ULCER AND PERMANENT DISABILITY – THE 
IMPORTANCE OF EARLY PROVISION OF PHYSIOTHERAPY 
 

Mr Fabrizio Bonifacio 

Appropriate physiotherapy 

This is the only non-invasive means of preventing permanent disability in the majority of 
complicated cases requiring surgery. 

Factors responsible for disabilities 

Location of the ulcer 

• Joints: ankle, knee, hip, wrist, elbow, shoulder. 

• Belly of muscles: plantar flexors, quadriceps, ischiocavernous, broad fascia tensor, 
etc. 

• Insertion of tendons: insertion in the calcaneus of the gastrocnemius muscle, insertion 
in the ischiocavernous condyles or the broad fascia tensor, etc. 

Pain 

In order to avoid pain, patients make clumsy or compensatory movements (compensatory 
posture) which it is difficult to give up. 

Demineralization 

Buruli ulcer increases demineralization of the bones and more particularly those of the limbs 
affected, resulting in a considerable increase of fractures. 

Scar adhesions 

• Once the scarring process has begun, the muscular tissue and its fascia replace the 
fibrous tissue. A considerable amount of contractile tissue is lost.  

• The scar forms adhesions (cheloids) and if nothing is done, the muscle and tendon 
structure will retract, distorting the joints.   

Hypomobility - immobilization 

Even if the ulcer does not directly affect a joint, the joint will be indirectly affected by the 
immobilization.  
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Consequences: 

• Degeneration and diminution of the thickness of the cartilage on account of lack of 
friction, reduction of variation of effort and insufficient renewal of synovial fluid, all 
of which promote nutrition of the cartilage.  

• Osteoporosis resulting from the reduced mechanical demands made on the bone. 

• Retraction and conjunction of the capsular - ligamentous and synovial elements with 
significant ankylose of the joints. 

• Atrophy of muscles with loss of volume, elasticity and rapidity of contraction on 
account of vascular stasis and lack of motor-neuron stimulation. 

• Loss of self-perception on account of atrophy and laziness of the mecanoreceptors. 

• Reduction of overall joint vascularization.  

Healing period 

On average, it takes from 2 to 3 months to clean out the wound, after which granulation and 
scarring of the tissue slowly begins. Complete healing takes about four months. 

N.B. Buruli ulcer frequently affects young growing patients. This makes it important to 
avoid bad posture in order to prevent, inter alia, deformation of bones. 

 

Figure 1. Cycle of concomitant causes  
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Figure 2: Importance of breaking the vicious cycle 
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The two main tools 

1. The use of physiotherapy techniques to mobilize the affected joint during the period 
of wound cleansing and scarring. 

2. Use of a basic orthosis to prevent patients from naturally adopting an antalgic posture 
that jeopardizes the preservation of joint mobility. 

Levels at which physiotherapy may act 

Joints 
Prevention of retraction, and if this is impossible, preservation of joint mobility. 

Muscles 
Extension of a muscle or group of muscles, diminution of retractions and preservation or 
restoration of muscle strength.  

Nervous system 
Movement makes it possible to restore motor images and avert loss of body image. 

Mind 
By maintaining movement while they are ill, patients find an additional source of hope in the 
exercises and this keeps up their morale. 
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Circulation 
Through pumping (increased flow in arteries, veins and lymph vessels) movement benefits 
circulation, thus nourishing tissue and preventing osteoporosis, oedema caused by stasis, etc.  

The bacterium lives in hypoxic conditions. 
Movement increases peripheral circulation and the oxygen supply to the tissues discouraging 
proliferation of the bacterium. 
 

Here are a few practical examples, drawn from two years' experience at the ¨Demi 
Emile¨Buruli ulcer treatment centre (first of all at Zouan-Hounien and then at Abidjan) which 
illustrate the simple nature of rehabilitative measures: 

• Use of basic techniques to prevent bad postures. 

• Restoration of mobility in all the part affected. 

• Rehabilitation of upright posture and walking. 

• Passive mobilization. 

• Education patients to prevent the appearance of disabilities. 

• Use of elastic bandages – simple means of: 
− preventing and correcting retractions. 
− helping to recover from club foot. 
− rehabilitating small joints. 
− reducing oedemas: elastic bandages with cotton wool to exert uniform but gentle 

pressure. 

• Use of muscle building to relax retracted muscles. 

• Massages to loosen scarred tissue. 
 

And, with complications, such as a wound involving the whole hand: 

• Daily preservation of mobility, preparation using protections. 

• Immobilization in a functional position using an orthosis. 
 

Against the risk of talipes equinus: use of supports to prevent and restore active movement as 
quickly as possible. 

Prevention is better than cure. 
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Under no circumstances should you: 

• Wait until healing is complete, allow immobility to become established and then observe 
the damage caused by Buruli ulcer. 

• Allow the slow but gradual retraction caused by scarring to develop and to deform the 
joints and retract the muscle bellies. 

• Allow the muscles to lose their tonicity and patients to become accustomed to making 
clumsy or compensatory movements (which it is difficult to give up). 

The physiotherapy staff at the Demi Emile¨ Buruli ulcer treatment centre at Zouan-Hounien 
located at Cocody (Abidjan).  

Assistant physiotherapists:  

Daniel Touo, Athanase Kawa, Mathilde Gouanto, Innocent Magbly  

Physiotherapist 

Fabrizio Bonifacio, a volunteer from ¨Children¨ onlus fondo per l’ infanzia. 

 

 

 90
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We identified and assessed the late sequelae of treated Buruli ulcer disease in three different 
hospitals in Benin. Patients were identified through hospital records, from which relevant medical 
data were extracted. To measure functional limitations, the Buruli Ulcer Functional Limitation 
Questionnaire (BUFLQ; scoring range 0–100) was used. Of 398 patients that could be examined, 
mean age was 23.1 years ± SD 19.3; median: 15 years; interquartile range: 10–30 years; 57% had 
a BUFLQ score ≥ 1; mean score: 14.3 (SD 18.6); median: 5.3; interquartile range: 0–26.3.  

Patients with Buruli ulcer on the trunk had lower BUFLQ scores (6.5) than patients with Buruli 
ulcer on an extremity (15.5; p≤0.002). Of patients with a joint affected, 71% had a score ≥ 1 
while only 42% of patients without joint involvement had a score ≥ 1. Of all patients, 23% lost 
their occupation or quit school, and 93% admitted to having financial problems due to Buruli 
ulcer disease. The most important risk factor for developing functional limitations in this case 
series was a lesion affecting a joint.  
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Introduction 

Buruli ulcer (BU) is a little-understood devastating skin disease caused by a slow-growing 
environmental mycobacterium that clinically manifests as papules, nodules, plaques, oedema, 
ulcers, and scars with or without sequelae. The health burden caused by BU is seen as serious 
skin destruction, disability, amputations, and in some cases, death. At present, there is limited 
understanding of BU’s economic impact on affected individuals, households, and communities.  

In Ghana, treatment costs for BU are subsidized by the Government, public, and private donors. 
However, a large proportion of the treatment costs and productivity losses associated with the 
disease are borne by its victims. The extent of this economic burden on households and the 
concomitant effect on combating the disease is unclear. Also, BU presents itself in distinctive 
disease stages, which if treated early may lead to improved results at a lower cost. At present, 
there is limited information about the economic value and cost savings from early treatment of 
BU. There is a need for estimates of the economic cost of BU to allow for an assessment of the 
value of interventions designed to prevent, control, or manage the disease. This study used the 
cost-of-illness method to assess the cost of BU by stage of disease per affected individual to 
households in the Ashanti and Central regions of Ghana. 

Methods  

In October 2003, we used a survey to collect socioeconomic, demographic, and disease 
characteristics information from households affected by BU in Upper Denkyira (UD), Atwima 
(AT) and Amansie West (AW) districts in the Central and Ashanti regions of Ghana. The national 
Buruli ulcer control programme of Ghana provided patient lists for the three districts grouped by 
disease stage: pre-ulcerative, ulcerative, and post-ulcerative for the years between 1994 and 2003. 
The patient lists resulted from BU national surveillance activities that involved physicians with 
extensive experience in diagnosing BU. The interviewers, who were disease-control officers and 
volunteers well-versed in BU, visually verified the stage of BU disease, or when they could not 
do so, took the word of the respondent. No medical records were reviewed, and we used patient 
lists for 1998–2003 for the survey to reduce recall bias. In this abstract, we report the preliminary 
results for the 2003 data.  

The target population included all households in the study area in which a member had BU, or 
had died from BU. We defined a case of BU as an individual in the target population who met the 
WHO clinical case definition for BU disease; a household as a basic social and economic unit 
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where the residents ate from the same pot; and identified the practical head of household as a 
woman or man, older than 18 years of age, who knew about and could speak on how resources 
were generated and utilized on a day-to-day basis.  

We used a stratified multi-stage sample design and simple random sampling within the substrata 
to identify households. The stratum was the district where the BU case and affected household 
lived. The substrata were the pre-ulcerative, ulcerative, and post-ulcerative stages of the disease. 
The target sample size from the BU patient lists was 697 patients: 320 from AW; 130 from AT; 
and 247 from UD.   

For each BU patient and disease stage, we calculated the economic costs associated with BU, 
categorized these as direct and indirect costs, and reported them in US dollars (US$). Direct 
costs1 to a household due to BU for 2003 were the value of all resources used to treat and manage 
illness as well as disability because of BU during the nine-month period between January and 
September 2003, annualized by a constant weight of 4/3.  

Similarly, indirect costs2 to a household due to BU for 2003 were the weighted value of all 
resources that were lost to society from lost or reduced productivity due to increased morbidity 
over the nine-month period between January and September 2003. To obtain the cost to a 
household per case of BU, we summed up the direct and indirect costs of BU to obtain the total 
cost of illness for an individual, summed up this value across all BU cases and divided by the BU 
cases for which costs were reported for 2003. We compared the costs to a household per case of 
BU between and within substrata: nodules, and oedema or plaque for the pre-ulcerative stage of 
the disease; ulcer on joint, ulcer not on joint for the ulcerative stage; and scar with a visible 
contracture of joint, and scar without a visible contracture of joint for the post-ulcerative stage of 
the disease.  

Results 

We enrolled and interviewed households of 468 BU patients: 219 from AW; 85 from AT; and 
164 from UD. Questionnaires for 136 of the 468 patients were excluded from this analysis 
because they were incomplete. Data for 2003 for the 332 BU patients whose questionnaires were 
complete indicate that the median duration of their affliction with BU was three years, their 
median age was 15 years, 55% of them were females, 32% had more than primary school 
education, and 48% were students.  

 

In 2003, 261 (79%) of 332 BU cases were afflicted with one specific stage only of the disease, 
53 (17%) had two specific stages of the disease, and 5 (2%) had three specific stages of the 
                                                      
1 For households that sought and got treatment from a health facility, the direct BU cost was the 
weighted sum of the amount of money spent by the household on treatment of BU at a health facility, 
out-of-pocket cash travel expenses to health facilities, expenses on food beyond the regular daily 
expenses at home, and school fees already paid but sunk on BU-afflicted school-age children.  For 
those who treated themselves, the direct BU cost was the weighted sum of expenditure on non-
prescription and shared prescription drugs, and materials purchases to be used to self-treat at home. 

2 For households that sought and got treatment from a health facility, indirect cost was the weighted 
sum of the value of time spent by the household in hospitalization of the BU patient, to travel back and 
forth to the hospital, to wait for a treatment card and to see a doctor. We calculated the opportunity cost 
of productive time away from work, home or leisure as the product of local wage rates, referred to as 
“by-day,” and time tending to BU. 
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disease. Nine (3%) of the 261 single-stage BU cases had a pre-ulcerative stage, 48 (18%) had an 
ulcerative stage, 195 (75%) had a scar, 6 (2%) had an amputation, and 3 (1%) had died from 
Buruli Ulcer. Of the 9 pre-ulcerative BU cases, 6 (67%) had a nodule and 3 (33%) had a plaque 
or oedema. Twenty-five (52%) of the 48 ulcerative cases had an ulcer on the joint, 22 (46%) had 
an ulcer, but not on the joint, and 1 had osteomyelitis with bone infection. Thirty-five (18%) of 
the 195 scarred BU cases had a scar with visible contracture, 158 (81%) had a scar without 
visible contracture, and 2 (1%) had a scar from osteomyelitis. Eighty-three (32%) of the 261 
cases sought or received treatment for BU and reported that they incurred direct or indirect costs 
because of BU. Seventy-seven (93%) of the 83 who sought or received treatment for BU did so 
from a health facility and 17 (20%) of the 83 self-treated for BU.  

Results from the data analysis for 2003 showed that households that were affected by BU and 
sought or received treatment for BU incurred US$ 207 (95% CI: US$ 144–270) per case of BU 
per year in direct and indirect costs. The cost to a household affected by BU was US$ 150 (95% 
CI: US$ 16.1–283.6) per case with a pre-ulcerative stage, US$ 251 (95% CI: US$ 155–347) per 
case with an ulcerative stage, and US$ 172.2 (95% CI: US$ 2–341) per case with a post 
ulcerative case of the disease.  

The results revealed differences in costs within and between the specific disease stages within the 
pre-ulcerative, ulcerative, and post-ulcerative stages of the disease. Specifically for a household 
with a pre-ulcerative BU case, the cost was US$ 34 (95% CI: US$ 2–67) per BU case with a 
nodule and US$ 304 (95% CI: US$ 96.8–511) per case with a plaque or oedema. For the 
ulcerative case, the cost for a household was US$ 312 (95% CI: US$ 189–435) per case with an 
ulcer on the joint, and US$ 156 (95% CI: 11.4–302) per case with an ulcer not on the joint. For 
the post-ulcerative case, the annual cost for a household was US$ 165 (95% CI: US$ 69–262) per 
case with a scar and visible contracture, and US$ 163 (95% CI: US$ 46–280) per case with a scar 
but no visible contracture.    

 Conclusions 

The economic burden of Buruli ulcer to a household with a member having a BU nodule was 
lower than that for a household with a member having the later stages of the disease. Compared 
to an income per capita of US$ 290 for Ghana in 2003, 11% of the annual income of a member of 
a household affected by a BU nodule, and 108% for a member with an ulcer on a joint was lost to 
productive use or spent trying to treat or manage BU. Strategies that target intervention in the 
very early stages of the disease would result in lower costs and considerable cost savings to 
households affected by BU and should be identified and supported. 
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We measured the range of motions (ROM) in 398 patients with Mycobacterium ulcerans 
infection (Buruli ulcer) in three different regions in southern Benin. In all, 38% of the study 
population had a reduced ROM of one of their joints. Of these 152 patients (with one or more 
restricted motions) there were, on average, 2.12 limitations in the measured motions. Affected 
joints which accounted for most of the restricted motions were the elbows, wrists, and finger 
joints.   

Factors that correlated with the occurrence of restricted motions were age; gender; stage (pre-
ulcerative, or ulcerated) at presentation, before treatment; and number of lesions. Whether the 
lesion had healed or not did not significantly impact on the reduction of the range of motion. 
Severity of restriction in ROM differed significantly between the two centres where the Buruli 
ulcer patients had been treated. There was a positive correlation between the duration of 
treatment and number of limitations.  

Other factors that significantly influenced the outcome were the localization, i.e. on a joint or not, 
and the size of the lesion – either involving a whole extremity, or only a part. In this study 
population, measurements by ROM detected fewer individuals with functional limitation than 
assessment by questionnaire (BUFLQ), and these discordant test results will be addressed in 
further analyses of both tests.  
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The purpose of this study of treated Buruli ulcer patients in Ghana was to describe the outcome of 
the functional limitation questionnaire (BUFLQ) and establish determinants of the Buruli ulcer 
functional limitation score (BUFLS). A total of 280 patients were identified in hospital records of 
the St Martins’ Catholic Hospital in Agroyesum and the Dunkwa Government Hospital in 
Dunkwa, both serving a highly endemic area for Buruli ulcer in Ghana. The patients were treated 
for Buruli ulcer between 1994 and January 2003.  

In a semi-structured interview, and with help from local language speaking interpreters, patients 
were asked to answer the questions of the BUFLQ. Of all patients examined, 55% had functional 
limitations (n = 154) and the mean BUFLS was 12.4 %. In a multivariate regression analysis, four 
determinants correlated with functional limitations – increasing age, Buruli ulcer located on a 
joint, Buruli ulcer located on a leg, and involvement of the distal part of an extremity. These 
factors should be considered in future research for prevention and treatment of Buruli ulcer 
induced limitations.  
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THE MYCOBACTERIUM ULCERANS GENOME SEQUENCING 
PROJECT 
 

Dr Tim Stinear, Unité de Génétique Moléculaire Bactérienne, Institut Pasteur, Paris, France 

 

Project aim: to determine the complete genome sequence of Mycobacterium ulcerans (MU) 
Strain: MU Agy99 – West African clinical strain, isolated in July 1999 
Strategy: whole genome shotgun sequencing 
Status: annotation phase 
Expected completion date: mid-2004. 

Progress details and summary of findings to date 

Genome projects can be divided into four phases: 

1. Sequencing 
2. Assembly 
3. Finishing 
4. Annotation 

The MU genome is in the final phase, annotation, where the assembled DNA sequences are 
decoded to reveal the genes therein and their functions. At this stage the following summary can 
be made: 

Genome size: 5630 kb + 170 kb plasmid = 5800 kb 
Percentage G+C: 62.3% 
IS2404: 220 copies 
IS2606: 110 copies 
Virulence factors identified: large circular plasmid containing  
the genes encoding the enzymes responsible for the biosynthesis of mycolactone. 
 
The major discovery made thus far in the course of sequencing the genome has been that MU 
contains a virulence plasmid. Plasmids are self-replicating DNA elements in bacteria, separate to 
the main chromosome. Plasmids are often involved in pathogenesis as they may contain genes 
that confer antibiotic resistance to the bacteria or enable the bacteria to produce toxins. Plasmids 
are said to be mobile elements because they can ‘hop’ from one bacteria to another, thus 
transferring their functions as well. For example, it is by this method of ‘hopping’ that diverse 
groups of bacteria have rapidly acquired resistance to antibiotics. 

The MU plasmid (called pMUM001, see Fig. 1) is large and contains all the genes necessary to 
make the MU polyketide toxin, mycolactone. The mycolactone genes are highly unusual because 
they are 40–50 times larger than normal genes and they contain an extraordinary and 
unprecedented amount of repeating internal DNA sequence. The very high level of sequence 
repetition suggests that the evolution of mycolactone is a recent event. The MU plasmid is the 
first example of a virulence plasmid in a Mycobacterium. 

In simple terms, the recipe for making mycolactone has been discovered. This now paves the way 
for future research looking at such things as the mode of action of mycolactone, making modified 
mycolactones or developing drugs that disrupt the mycolactone biosynthetic pathway. The 
plasmid also represents a pool of potentially unique DNA sequences for use in new DNA or 
sero-diagnostic assays. The elucidation of the sequence of pMUM001 and its function has been a 
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multicentre collaboration, involving the Institut Pasteur, University of Cambridge, University of 
Tennessee, and Monash University. A full description of pMUM001 has been recently published 
(1)  

 

Figure 1. Schematic representation of the MU plasmid pMUM001, showing the presence 
of the very large mycolactone biosynthesis genes, mlsA1, mlsA2 and mlsB. Other 
genes that were identified are also marked in the first two outer circles as different 
shaded blocks. 

 

The MU genome project has been technically very challenging but the results to date demonstrate 
the power of the genomic approach and indicate that MU is a very unusual bacterial pathogen. 
The presence of a plasmid in MU is consistent with the hypothesis that MU evolved from 
Mycobacterium marinum by the acquisition of DNA from the environment (2). The high numbers 
of IS present around the MU chromosome are consistent with a bacterium that inhabits a 
privileged, niche environment such as the salivary glands of aquatic insects (3). 

The full analysis of the complete MU genome will tell us even more about this remarkable yet 
effective human pathogen and provide a solid foundation for targeted research aimed at 
controlling the spread of Buruli ulcer. 

Note. The draft MU genome can be accessed at: http://genopole.pasteur.fr/Mulc/BuruList.html  
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Introduction 

Osteomyelitis is inflammation of bone and bone marrow, and usually implies infection. If only 
the cortex of bone is involved, sometimes the term “osteitis” is used. We, however, will employ 
the term “osteomyelitis” or “bone involvement” for both conditions. Bacteria ordinarily enter 
bone by one of three routes: direct inoculation by trauma, invasion from infected contiguous 
tissues, or haematogenous spread from a bactaeremia. 

Involvement of bone in Mycobacterium ulcerans disease is not a recent phenomenon. Although 
none of the first six patients reported by MacCallum in 1948 (1) had lesions of bone, the first case 
reported outside Australia had lost a metatarsal bone (2). The earliest and best documented study 
with radiological support was that of Janssens et al. in 1959 (3), working in the eastern part of the 
Democratic Republic of the Congo. They described dissemination of disease to bones distant 
from the cutaneous lesions in several patients in a series of 170 cases covering the period 1942–
1957. In 1964, Dodge (4) quoted an observation made by H. F. Lunn (5) that M. ulcerans had 
been seen in bones distant from skin lesions of M. ulcerans disease in Uganda.  

There have been sporadic reports on osteomyelitis by a few other investigators – for example, 
Hofer et al. 1993 (6), Aguiar et al. 1997 (7), Lagarrigue et al. 2000 (8), and Portaels et al. 2002 
(9), 2003 (10), and in press (11). Worldwide, the frequency of bone involvement in M. ulcerans 
disease is variable. The clinical material for this report came largely from patients in Benin, the 
Democratic Republic of the Congo, and Togo. In Benin, the frequency of bone involvement was 
13.2% in a study of 1611 patients in the Department of Zou during the period 1997–2001. 

Clinical and pathological aspects 

Both the contiguous and disseminated types of osteomyelitis are seen in the wide spectrum of 
clinical forms of M. ulcerans disease. Contiguous osteomyelitis develops most often in localized 
ulcerative disease. Patients with a heavy burden of M. ulcerans organisms in the skin, and those 
with multiple cutaneous lesions, are at greatest risk for disseminated osteomyelitis. 

Although M. ulcerans organisms have not been recovered from blood, disseminated disease is 
best explained by haematogenous spread, often to foci in the region of the metaphyseal-
epiphyseal junction of long bones. This may progress, in an ‘inside-to-out’ manner, to the cortex 
of the bone, and ultimately cause necrosis of the marrow throughout the bone. The trabecular 
structures of cancellous bone are eventually eroded and destroyed. 
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In contiguous osteomyelitis, the process is ‘outside-to-in’ with destruction of the periosteum, then 
the cortex. The adjacent viable bone often isolates this focus and forms a sequestrum that may be 
expelled spontaneously through a sinus or it can be removed surgically. However, the disease 
process may continue and completely erode and destroy the bone. 

In all forms of osteomyelitis in M. ulcerans disease, the necrotic process can progress into 
adjacent joints and destroy articular structures. 

Secondary bacterial infections sometimes complicate the osteomyelitis of M. ulcerans disease; 
however, it appears that the M. ulcerans infection is the initiating insult. 

BCG vaccination and osteomyelitis 

Among the community of Buruli ulcer clinicians and researchers, there is general knowledge of 
the body of literature confirming the protective but evanescent effect of BCG vaccination towards 
M. ulcerans disease. In a recent retrospective study, Portaels et al. (12) confirmed that neonatal 
BCG vaccination protected significantly against M. ulcerans osteomyelitis, both in children and 
adults. [Data on this study was detailed in the presentation.] While the mechanism for this 
protective effect is unknown, we speculate that the following scenario may take place: in the 
isolated necrotic milieu of the cutaneous lesion, immunocompetent cells have limited or no 
contact with the etiologic agent or its products. When M. ulcerans organisms disseminate, they 
may come in contact with previously BCG-sensitized circulating immunocompetent cells, 
stimulating cell-mediated immunity of the Th-1 type that prevents the development of metastatic 
lesions. 

Conclusion 

M. ulcerans-specific osteomyelitis is often a serious disabling event that frequently renders the 
patient psychologically depressed and economically burdensome. There is an urgent need for a 
better understanding of the pathogenesis and improved care of this complication of M. ulcerans 
disease. This can only be accomplished by prospective detailed research of the subject. 
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The emerging disease Buruli ulcer (BU), caused by Mycobacterium ulcerans, is the third most 
common mycobacterial disease in humans after tuberculosis and leprosy. Data on prevalence and 
incidence of BU in endemic countries is scarce. Demographic and epidemiological trends are 
essential to establish public health strategies. In 1997, a first report was published on 867 BU 
patients from the Republic of Benin (West Africa) for the period 1989–1996. Our study covers 
the ensuing five years (1997–2001). 

Data from 1700 patients were collected at the Centre Sanitaire et Nutritionnel Gbemoten 
(CSNG), Zagnanado, Benin, between 1997 and 2001. Patients lived in southern Benin. A 
comparison of detection rates of BU in the Zou Region with those of leprosy and tuberculosis in 
1999, shows a higher BU rate (21.5/100 000) than those for leprosy (13.4/100 000) and 
tuberculosis (20.0/100 000). More than 13% of the patients had osteomyelitis. Forms of BU were 
related to the period of delay in presentation to the hospital. Patient presentation delay declined 
from four months in 1989 to one month in 2001, and median hospitalization time from nine 
months in 1989 to one month in 2001. This reduction is attributed partly to implementation of an 
international cooperation programme, creation of a national BU programme and advances in 
patient care at the CSNG. 

Buruli ulcer is highly endemic in Benin but focal. The influences of public health interventions 
are reflected in the number of patients coming to the CSNG. 
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MYCOBACTERIUM ULCERANS DISEASE: ROLE OF AGE AND 
GENDER IN PREVALENCE AND MORBIDITY 
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During the five-year period 1997–2001, 1700 patients with a clinical diagnosis of Mycobacterium 
ulcerans disease (Buruli ulcer, or BU) were treated at the Centre Sanitaire et Nutritionnel 
Gbemoten, Zagnanado, Benin. The patients lived in the four regions of southern Benin: 
Atlantique, Mono, Ouémé, and Zou, with the largest number coming from the Zou Region where 
the centre is located. The median age of BU patients was 15 years (q1 = 7, q3 = 30). There was a 
significant difference in the age and gender distribution: more males in the under 15-year-old 
patients, and females more frequent in those aged 15–59 years. Lower limbs were involved 3.2 
times more frequently than upper limbs in older patients, and younger patients had the highest 
prevalence of multiple lesions. The latter were frequently associated with bone lesions. 

Specific detection rates for age and gender showed a distribution with maximum peaks in the 10–
14 years age group and among adults between 75 and 79 years. Above 60 years of age, males are 
more at risk of developing M. ulcerans disease than females. Children under 15 years represent 
the largest part of the BU disease burden and of the general population. The highest detection 
rates were in the 75–79-year-old patients. The most likely explanation of this was reactivation of 
disease from a latent infection of M. ulcerans. Educational programmes should target especially 
these two groups of population at risk. 
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Buruli ulcer disease (BUD), caused by Mycobacterium ulcerans, follows an indolent course of 
initial progression to ulceration accompanied by extensive tissue damage. It has been suggested 
that spontaneous healing is accompanied by a protective immune response. We hypothesized that 
a disbalance between Th1 and Th2 patterns of immune response plays a role in the disease 
progression in early BUD. IFN-γ, IL-4, and IL-10 responses were measured after in vitro 
stimulation with phytohaemagglutinin (PHA) (as positive control; incubation time, 48 h) and 
tuberculin (incubation time, 72 h), of whole blood from 39 (23 early and 16 late stage) of 45 
tested patients with BUD, and 39 healthy control subjects. Additionally, 30 of 41 tested patients 
with active tuberculosis were analysed, to served as positive control.  

All groups showed detectable responses of IFN-γ, IL-4 and IL-10 to PHA stimulation but     
early-stage BUD patients produced significantly lower levels of IFN-γ. In early stage BUD, 
significantly lower IFN-γ/IL-4 ratios were observed compared to late-stage BUD (p = 0,0417)    – 
with ratios similar to healthy controls. Early TB patients had highest IL-10 response, while 
treated TB patients had highest IFN-γ response after tuberculin stimulation.  

In conclusion, no evidence emerged for a Th2 pattern in early BUD, although Th1 down 
regulation in early BUD appears to reverse in later stages of the disease. This is the first report to 
show differences in Th1 type cytokine production between early and late BUD that might reflect 
improved immune defence over time. 
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Buruli ulcer (BU) is an emerging infectious disease which occurs in wet tropical regions. The 
disease is caused by M. ulcerans, which causes disabling ulcerations of the skin. In West Africa, 
BU has rapidly become the third major mycobacterial infection, after tuberculosis and leprosy. 
Humans apparently become infected through contact with a swampy environment. We have 
recently developed an experimental model for the infection involving, inter alia, aquatic bugs, 
plants, and molluscs. 

We have demonstrated the role of water bugs (Naucoridae) as vectors of the pathogen. Bugs 
contaminated by food are capable of transmitting the bacillus to mice by biting. In addition, they 
represent an opportunity for M. ulcerans, which is the only mycobacterium capable of 
multiplying in salivary glands. Apparently, the bugs are contaminated when they ingest food 
containing the bacillus. Once in the digestive tract cavity, the bacilli cross the digestive mucus 
into the body cavity, where they are ingested by cells. The cells then carry the bacilli to the 
salivary glands where they are capable of multiplying. The role of mycolactone, a toxin produced 
by M. ulcerans, seems to be essential, as a mutant producing no toxin is incapable of infecting 
insects' salivary glands.  
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THE POTENTIAL ROLE OF AQUATIC INVERTEBRATES IN 
THE TRANSMISSION OF M. ULCERANS IN GHANA 
 

Richard W. Merritt, Department of Entomology, Michigan State University 

 

The specific aim of the proposed study is to determine the possible role(s) of aquatic 
invertebrates as potential reservoirs of Mycobacterium ulcerans within and among aquatic 
habitats in Ghana, Africa. Because the DNA of M. ulcerans has been detected in several aquatic 
invertebrates, a food web-based hypothesis of potential aquatic invertebrate reservoirs of this 
bacterium has been proposed. Based on this hypothesis and recent laboratory studies 
demonstrating that at least one aquatic insect is capable of transmitting this mycobacterium to 
mice, we propose to determine the extent of M. ulcerans within the aquatic invertebrate trophic 
community structure of standing waterbodies (e.g. swamps and wetlands) in BU-endemic and 
non-endemic areas of Ghana.   

We will take an innovative, systematic, and hierarchical approach to identifying the trophic 
relationships and links of potential aquatic invertebrate reservoirs, and how they might facilitate 
the movement of M. ulcerans in the aquatic environment. The hierarchical approach is based 
upon landscape, habitat, and community spatial scales. The effects of landscape features (e.g. 
deforestation, agriculture, population density) on the limnology of waterbodies associated with 
and without BU endemism will be assessed in relation to immediate habitat characteristics and 
the ecological distribution and trophic structure of aquatic invertebrate communities.The project 
objectives and associated hypotheses are addressed within the following spatially explicit 
hierarchical framework. 

Landscape scale  

Objective 1 

Limnological studies. We will conduct limnological studies of selected waterbodies in regions 
endemic and non-endemic for BU. The goal of these studies will be to identify abiotic and biotic 
relationships that may influence the extent of M. ulcerans in the environment, whether through 
invertebrate feeding interactions (trophic links) or landscape constraints on limnological and 
habitat features (e.g. aquatic vegetation coverage).  

Hypothesis 

We predict that specific limnological variables (e.g. dissolved oxygen conditions, water clarity, 
vegetation types) will determine the density and distribution of aquatic invertebrates that 
potentially harbour M. ulcerans. The direction of these constraints will occur from both bottom-
up (e.g. dissolved oxygen or biofilm communities) and top-down (e.g. fish) mechanisms, 
affecting habitat scale trophic relationships. Because M. ulcerans is a known microaerophile,  we 
predict that waterbodies with abundant microhabitats of lower dissolved oxygen will be 
associated with higher invertebrate positivity for M. ulcerans. 
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Habitat scale  

Objective 2 

Trophic structure (intra-waterbody transmission). The biotic component of the limnological 
studies will be used to define the trophic structure and identify possible feeding linkages of each 
waterbody. We propose to inventory the macrophytes, invertebrates, and fish and identify their 
functional feeding group classifications and trophic relationships. The relative abundance of 
functional feeding groups will define the trophic structure of the waterbodies.  

Hypothesis 

We predict that the trophic relationships among aquatic invertebrates and vertebrates will 
describe the ecological distribution and potential modes of intra-waterbody transmission of 
M. ulcerans. Specifically, the trophic structure of waterbodies in endemic BU regions will reflect 
relatively greater abundances of top invertebrate predators and secondary consumers of 
vegetative biofilm (i.e. grazers). 

Community Scale  

Objective 3 

PCR detection of M. ulcerans. The extent of M. ulcerans among aquatic invertebrates and other 
biotic components (plants, biofilm) will be determined for individual taxa representing different 
trophic groups using PCR assays (using primers specific for M. ulcerans). (Years 1 and 2). 

Hypothesis 

We predict that the position of particular plants and invertebrates within the food web (their 
functional feeding group designation) will determine the probability of harbouring M. ulcerans. 
Specifically, top invertebrate predators and grazers of vegetative biofilm will have a higher 
probability of harbouring M. ulcerans than other functional feeding groups (e.g. gathering-
collectors). 

Data synthesis  

We will analyse the geospatial relationships among selected waterbodies and regional land uses, 
abiotic characteristics and trophic structure among aquatic habitats, and identified invertebrate 
reservoirs of M. ulcerans using GIS. We propose to map landscape features and biophysical 
attributes associated with known occurrences of BU. We will use GIS as a tool to overlay high 
resolution data coverages of landscape uses (e.g. agriculture, urban, forests, lakes, and streams) 
and BU prevalence to stratify regions with waterbodies associated with BU outbreaks from those 
that do not. It is thought that regions with higher rates of BU are associated with landscape 
features such as deforestation and human-created aquatic impoundments, each known to be 
associated with the habitats and distribution of potential aquatic invertebrate reservoirs of 
M. ulcerans. The mapping also will be used to select the study sites to accomplish the principle 
objectives. 
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This project will provide a systematic inventory of aquatic invertebrate taxa found to harbour 
genes of M. ulcerans and the principal landscape, limnological, and habitat features that 
potentially influence the abundance and diversity of invertebrate taxa capable of harbouring 
M. ulcerans.  
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A NEW MYCOBACTERIA SPECIES, M. LIFLANDI, ISOLATED 
FROM DISEASED XENOPUS TROPICALIS AND X. LAEVIS 
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At about the same time the increase in Buruli ulcer in West Africa garnered the attention of the 
World Health Organization, scientists in the United States who were developing Xenopus 
tropicalis as a model system for studying embryonic development and cell biology, noted the 
appearance of a severe mycobacterial disease in X. tropicalis colonies. Preliminary data showed 
that the bacteria was highly similar to both M. ulcerans and M. marinum and of particular interest 
was the fact that the frog isolates contained two insertion sequences – IS2404 and IS2606 – 
which are restricted to M. ulcerans. This new species of mycobacterium, designated M. liflandi, 
after Dr. Barry Liflandi at Stanford University who isolated the organism, was associated with 
ulcerative, oedematous, and plaque forms of cutaneous disease in frogs. The pathology in frogs is 
similar in many respects to human Buruli ulcer, although in frogs systemic disease also occurs.  

Similarities between the frog disease and Buruli ulcer led us to investigate whether M. liflandi 
produces mycolactone. We designed PCR primers to detect polyketide synthase sequences 
specific to the genes that generate the core lactone and the fatty acid side chain of mycolactone 
and other genes associated with mycolactone biosynthesis. Five M. liflandi isolates were 
examined in these studies representing isolates from diseased frogs in both the Robert Grainger 
laboratory at the University of Virginia and at the Harland laboratory of the University of 
California at Berkeley.  

Results of these studies showed that all of the M. liflandi isolates tested were PCR positive for the 
mycolactone genes as well as for the mycolactone plasmid. Strain 6L, a non-liflandi 
mycobacterial isolate, was negative for all probes. Sequence identity between the M. liflandi and 
M. ulcerans plasmid genes was greater than 97% for all genes. 

To provide biochemical evidence for mycolactone production, lipids were isolated from the six 
frog isolates described above. Thin layer chromatography (TLC) of partially-purified toxin 
showed the presence of a putative mycolactone. Analysis of mycolactone from M. liflandi 
demonstrated the presence of a major sodium ion at m/z 737.7 which was designated 
mycolactone E. MS-MS of this species showed a peak at m/z 429.5 suggesting that the core 
lactone of mycolactone E is identical to that of mycolactone A/B. Further analysis of this species 
suggests that structural differences between mycolactone A/B from M. ulcerans and mycolactone 
E from M. liflandi occur in the fatty acid side chain. 
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Finally, studies were undertaken to determine the cytopathic activity of mycolactone E. 
Individual lipids were isolated by scraping lipid bands off TLC plates, and the eluted lipid species 
were analysed by mass spectroscopy and cytopathicity assays. Addition of either intact bacteria 
or purified mycolactone E from M. liflandi to L929 cells produced results identical to those 
produced by mycolactone A/B. However, the potency of this new mycolactone was somewhat 
less than that of mycolactone A/B.  

How was this disease introduced to the United States? The natural range of X. tropicalis overlaps 
that of Buruli ulcer in West Africa. X. laevis, on the other hand, is indigenous to more arid 
regions of Africa where Buruli ulcer is rarely found. It is reasonable to speculate that the frog 
disease was initially introduced via X. tropicalis and spread to X. laevis within a laboratory 
environment.  

The discovery of IS2404 and IS2606 sequences in M. liflandi by Trott et al. (1) was a major 
finding which complicates the interpretation of past environmental studies of M. ulcerans and 
may have far-reaching implications for diagnosis of Buruli ulcer. Environmental studies have 
relied heavily on a PCR positive test for IS2404 and IS2606 as a presumptive identification of 
M. ulcerans. However, there has been a striking discrepancy between the ability to obtain 
positive PCR results and the ability to culture M. ulcerans from environmental samples. The 
discovery of another aquatic pathogen, M. liflandi, containing these IS elements means that much 
of our environmental data must be re-evaluated.  

The detection of IS2404 and IS2606 has also been increasingly relied upon for diagnosis of 
M. ulcerans disease in humans. Although culture and PCR results for human patients correspond 
in the majority of cases, at least 25% of the time a positive culture cannot be obtained from a 
PCR positive patient sample. In some of these culture negative cases, acid-fast staining suggests a 
huge load of mycobacteria. However, M. liflandi does not grow readily on the same media used 
for isolation of M. ulcerans which suggests that some PCR-positive, culture-negative Buruli ulcer 
cases might be caused by M. liflandi.  

Reference 

1. Trott KA et al. Characterization of a Mycobacterium ulcerans-like infection in a colony of 
African tropical clawed frogs (Xenopus tropicalis). Comp. Medicine, 2004, 54(3):309–317. 
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NEW IMMUNOLOGICAL AND MOLECULAR GENETIC TOOLS 
FOR THE DETECTION AND CHARACTERIZATION OF 
MYCOBACTERIUM ULCERANS 
 

Gerd Pluschke, Diana Diaz, Simona Rondini, Swiss Tropical Institute, Basel, Switzerland* 

 

Our goal is to develop new immunological and molecular biological tools that will facilitate 
research on the immunology, pathogenesis, and transmission of Buruli ulcer. Furthermore, the 
question is addressed whether it might be feasible to develop a subunit vaccine and 
immunological diagnostic tests for the detection of early infection. Of particular note are the 
following. 

• A quantitative real-time PCR method for the detection of M. ulcerans DNA has been 
developed (1). This method is suitable for the quantification of the mycobacterial 
burden in clinical specimens and can also help to identify major environmental 
reservoirs. 

• First results obtained with a microarray-based system for the analysis of M. ulcerans 
genomic DNA indicate that it should be possible to develop a fine differentiation 
method. This is required to map the spreading of genetic variants in time and space 
within the framework of micro-epidemiological field studies. 

• Monoclonal antibodies specific for immunodominant protein antigens, capsular 
components and the mycolactone toxin of M. ulcerans are being generated and 
characterized. Ongoing analyses evaluate their potential as tools in the development 
of antigen detection methods, the dissection of anti-mycobacterial immune responses 
and the characterization of the diversity of mycobacterial isolates. 

• Selected target proteins recognized by the monoclonal antibodies generated have 
been identified using proteomic tools and have been expressed recombinantly in 
E. coli. Some of them may represent suitable components for developing 
immunological diagnostic test systems. 

* in collaboration with: Thomas Bodmer (University of Bern), Ernestina Mensah-Quainoo 
(Ga District Health Directorate, Amasaman, Ghana), Françoise Portaels (Institute of Tropical 
Medicine, Antwerp), Timothy Stinear (Institut Pasteur, Paris), and Pamela Small (University of 
Tennessee). 

Reference 

1. S. Rondini et al. Development and application of a real-time polymerase chain reaction assay 
for the quantification of Mycobacterium ulcerans DNA. Journal of Clinical Microbiology, 
2003, 41:4231–4237.  
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Buruli ulcer disease (BUD) is an emerging disease caused by Mycobacterium ulcerans.We have 
previously characterized the serological reactivity of laboratory-confirmed case and control sera 
from volunteers living in three different disease endemic regions of Ghana (1, 2) to determine if 
serology may be useful for disease confirmation using sera from a well-defined case–control 
study (3). Our results showed a highly reactive IgG response among laboratory disease-
confirmed, healthy family control, and non-endemic tuberculosis patient sera represented by 
reactivity to multiple protein bands found in the M. ulcerans culture filtrate (MUCF).  

These results supported similar previous findings by us and others, that BUD patients have an 
immune response to the secreted and cellular proteins of M. ulcerans (4–6). In contrast to these 
data, patient IgM antibody responses to the MUCF proteins were more distinct from those of 
healthy family volunteers living in the same village. A total of 84.8% (56 out of 66) of the BUD 
patients exhibited strong IgM antibody response against distinct MUCF proteins (30, 43 and 70–
80 kDa), in comparison to only 4.5% (3 out of 66) of family controls. The total IgM sensitivity in 
cases was 84.8% (95% CI: 74.3–91.6%), and specificity using family controls was 95.5% (95% 
CI: 87.5–98.4%), suggesting that the antibody response of patients was diagnostic for BUD.  

The results of this study also suggest that the IgM response of 
BUD cases might be helpful in the identification of the specific 
genes encoding the reactive proteins. Obtaining the DNA 
sequence of such genes would enable the production of 
M. ulcerans recombinant antigens required for the development of 
a sensitive and specific serologic assay for active BUD 
confirmation. As a first step in this direction, we employed the use 
of immunological screening of an M. ulcerans genomic DNA 
lambda phage expression library in E. coli to identify these 
antigens. The methods for construction and successful use of a 
mycobacterial DNA expression library in E. coli has been reported 
previously (7).  

 

Briefly, M. ulcerans genomic DNA (20 µg) was sheared with a 
sonicator to generate DNA fragments between 0.2 to 5.0 kbp by 
checking fragmentation on agarose gels. These DNA were blunt 
ended with T4 DNA polymerase (Roche), ligated to EcoRI 
adapters (Stratagene, La Jolla, CA), and phosphorylated with T4 
polynucleotide kinase (Roche). Size selection of treated DNA 
fragments was performed using Saphacril-S-400 HR columns 
(Sigma Chemical Co., St. Louis, MO) to remove enzymes and 
concentrate the DNA fragments. These insert DNA were then 
ligated to a Lambda Zap II vector digested with EcoRI after calf 
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Figure 1.  X-gal culture 
plate of lambda plaques 
growing on lawn of 
E. coli. Clear spots 
indicate phage with 
M. ulcerans insert DNA 
and blue colour plaques
(circle) indicate phage 
without insert DNA 
expressing the active 
beta-galactosidase 
enzyme. 



alkaline phosphatase treatment of the vector.   

The ligations were packaged with the Gigapack H Gold packaging extract (Stratagene), used to 
infect E. coli, and the library was confirmed to contain M. ulcerans genomic DNA insertions in 
each plaque by blue/white selection of E. coli growing on X-gal agar plates after IPTG induction 
(Fig. 1). 

Immuno-reactive proteins from all clones were screened from approximately 5 x 105 PFU of 
recombinant lambda phage from the M. ulcerans genomic library on nitrocellulose filters 
(Schleicher & Cshuell, Keene, NH) using pooled BUD patient sera. Positive reactive plaques 
were visualized with alkaline phosphatase-conjugated goat anti-human immunoglobulin G (IgG) 
or M (IgM: both heavy and light chain) secondary antibodies (Sigma) and developed using 
nitroblue tetrazolium-5-bromo-4-chloro-3-indolylphosphate (Roche). Positive plaques were 
further processed for excision of M. ulcerans DNA fragments from phagmids using the Lambda 
ZAP II capture protocol, and the plasmid DNA inserts were sequenced at the Emory DNA 
sequencing core facility using M13 forward and reverse primers.  

These DNA sequences were then used to search and obtain the full length contigs of sequenced 
DNA regions from M. ulcerans using the BLAST function available at the M. ulcerans genome 
project at the Institute Pasteur (http://genopole.pasteur.fr/ 
Mulc/BuruList.html). Two DNA sequences from two different 
IgM reactive phage were initially chosen from among several 
plaques (Fig. 2), and their matching DNA contig sequences were 
searched for the presence of 30 kDa open reading frames that 
were not homologous to DNA sequences in the M. tuberculosis 
genome. DNA primers were developed based on two 30 kDa 
open reading frames within the two IgM reactive contigs, and 
these DNA sequences were amplified using the polymerase chain 
reaction (PCR).  

Amplified products were gel purified and ligated in frame to the 
T7 promoter and His-tag component of the pET29(a)+ vector 
(Novagen, Inc., Madison, WI). The expression constructs were 
transformed into NovaBlue E. coli host cells (Novagen) for 
propagation and storage. DNA was prepared for restriction 

analysis to check for the presence of inserts, and for DNA 
sequencing, to confirm the in-frame position of the cloned insert to 
the T7 promoter and His-tag sequence. Confirmed expression 
constructs were transformed into BL21 (DE3) E. coli host cells 
(Novagen) for expression and secretion of the gene products. The 
expressed recombinant protein was secreted in inclusion bodies, 
thus purified using the batch purification method under denaturing 
conditions, as contained in the Ni-NTA HisBind® resins 
purification protocol (Novagen).  

Figure 2.  Nitrocellulose 
membrane blot of M. ulcerans 
expression clones reactive to 
BUD patient sera. 

 1     2          3      4 

Figure 3.  M. ulcerans IgM reactive recombinant proteins 
stained with Coomassie blue. HK-MU9A, lanes 1–2, are 
different clones expressed from an IgM reactive plaque. HK-
MU9B, lanes 3–4, are partially purified recombinant proteins. 
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Recombinant protein was stained with Coomassie blue (Fig. 3) and gelcode 6xHis protein tag 
stain (Pierce Biotechnology Inc., Rockford, IL, data not shown), to confirm the protein size and 
presence of His-tagged protein. Protein sequencing of each recombinant protein was performed to 
confirm the predicted amino acid sequences of each recombinant protein (data not shown).  

Western blotting using partially purified recombinant proteins of the IgM reactive clones 
confirmed the specific nature of IgM responses in identifying BUD cases (data not shown). 
Currently, we are analysing a large panel of confirmed BUD cases using the partially purified 
recombinant proteins to further ascertain their specificity and sensitivity on a statistically 
acceptable level. It is envisaged that these recombinant antigens will be packaged into an 
immunochromatographic test for extensive field evaluation in endemic areas, where its diagnostic 
potential will be fully evaluated. 
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LABORATORY CONFIRMATION OF CLINICALLY 
DIAGNOSED M. ULCERANS DISEASE 
BY MEANS OF THE DRY-REAGENT-BASED ‘FIELD-PCR’ 
 

V. Siegmund,1 O. Adjei,2 C. Berberich,2 E. Klutse,3 W. Thompson,4 K. Crofts,5 J. Polansky,1 P. 
Racz,1 B. Fleischer,1 G. Bretzel1 

 

1Bernhard Nocht Institute for Tropical Medicine (BNITM), Hamburg, Germany  
2Kumasi Centre for Collaborative Research in Tropical Medicine (KCCR), Ghana 
3Dunkwa Government Hospital, Dunkwa, Ghana 
4Agogo Hospital, Agogo, Ghana   
5 Humanitarian Aid Relief Team (HART), Provo, Utah, USA 
 

In order to respond to the urgent need to develop reliable tools for early case-detection and to 
overcome technical difficulties accompanying the implementation of diagnostic PCR procedures 
in tropical countries, a dry-reagent-based PCR formulation for the detection of M. ulcerans in 
diagnostic specimens has been developed at the BNITM. Following technical and clinical 
validation at the BNITM, the assay has been successfully installed and field-tested at the KCCR, 
Kumasi, Ghana. In order to validate the method under tropical conditions, 22 swabs and 28 tissue 
specimens from 28 clinically diagnosed BU patients were tested simultaneously at KCCR (field 
PCR) and BNITM (standard reference method). Validation data are presented in Table 1. The 
accordance rates were found to be 95.5% for swabs and 96.4% for tissue specimens. Based on 
these results the field PCR can be considered a reliable method under tropical conditions.  

 

Table 1. Accordance and discordance rates field PCR/standard reference method 

Specimen Field 
PCR 

Standard 
method 

% % accordance Field 
PCR 

Standard 
method 

% % discordance

Swab + + 27.3 

(6/22) 

 + – 4.5 a) 

(1/22) 

 

 – – 68.2 

(15/22) 

 – + 0.0 

(0/22) 

 

    95.5    4.5 

Tissue + + 32.1 

(9/28) 

 + – 3.6 a) 

(1/28) 

 

 – – 64.3 

(18/28) 

 – + 0.0 

(0/28) 

 

    96.4    3.6 
a) Swab and tissue field PCR positive. 
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Currently, active case-finding, surgical treatment, and testing of diagnostic specimens from a 
targeted number of 300 clinically diagnosed BU patients are under way (supported by a grant 
from the Volkswagen foundation). 

Preliminary results from the ongoing study show an excellent diagnostic sensitivity. 

Therefore, the installation of the ’field PCR’ in ‘field laboratories’ according to the example of 
KCCR in endemic areas renders an excellent possibility for reliable laboratory confirmation of 
clinically diagnosed BU cases.  
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ASSESSMENT OF THE EXTENT OF THE SPREAD OF BACILLI, 
IMMUNOPATHOLOGICAL CHANGES IN EXCISED TISSUE 
AND POST-SURGICAL ASSESSMENT OF EXCISION MARGINS  
 

G. Bretzel,1 Siegmund V,1 Polansky J,1 Racz P,1 Van Vloten F,1 Fleischer B,1 Nitschke J,2 

Biason P,2 Ngos F,3 Crofts K,4 Adjei O,5 Berberich C,5 Thompson R,5 Kruppa T5 

 

1 Bernhard Nocht Institute for Tropical Medicine (BNITM), Hamburg, Germany 
2 Médecins Sans Frontières 
3 Health District of Akonolinga, Cameroon 
4 Humanitarian Aid Relief Team (HART), Provo, Utah, USA 
5 Kumasi Centre for Collaborative Research in Tropical Medicine (KCCR), Ghana 
 

 

A recently-published study (1) shows large differences in treatment outcome between two 
hospitals in Ghana applying different surgical practices. The study results support the hypothesis 
that wider surgical excision improves the chance of healing and suggest developing new 
scientific tools to assess whether excision margins are wide enough. Presently the extent of the 
surgical excision beyond necrotic tissue is determined by the clinical experience of the operating 
surgeon. Standards for the size of excision margins based on scientific evidence are not available. 
Furthermore, little is known about the spread of bacilli and immunopathological changes in 
apparently healthy tissue surrounding the lesions, nor the correlation between the excision size 
and the occurrence of relapse cases. As spread of infection beyond necrotic tissue cannot be 
excluded visually, the danger of relapses in the area of the excised lesion due to insufficient 
excision margins is high.  

Pilot studies addressing this question were carried out in Cameroon and Ghana in collaboration 
with Médecins Sans Frontières, the Health District of Akonolinga, Cameroon, and HART (Goaso 
Hospital, Ghana) from October until December 2003. In order to determine up to which distance 
from the edge of the ulcer bacilli and immunopathological changes indicating progression of 
infection at the time of surgical intervention can be detected, tissue sections obtained during 
surgery were processed as follows. The tissue sections were longitudinally cut into three parallel 
sections, each of those in maximum five subsections starting from the edge of the ulcer 
(“Gradient”, Fig. 1). The tissue subsections were placed in test tubes containing the required 
storage media/buffer and subjected to PCR, culture, and histology. [Results from selected patients 
were presented.] 

Immediate post-surgical assessment of excision margins for the presence of M. ulcerans could 
help preventing relapse cases, if such patients were subsequently re-operated. In order to 
determine if the excision margins were free of M. ulcerans additional specimens were taken from 
(a) selected sites of the margin of larger lesions or (b) the entire marginal tissue of small 
excisions (Fig. 2) and PCR-tested at BNITM. Preliminary results suggest that a systematic on-site 
post-surgical assessment of excision margins by means of field laboratories in major treatment 
centres in endemic countries could confirm if excisions were wide enough. 
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   Figure 1. “Gradient”                                                               Figure 2. Excision margins 

Reference 

1. Teelken MA et al. Buruli ulcer: differences in treatment outcome between two centres in 
Ghana. Acta Tropica, 2003, 88:51–56. 
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MYCOBACTERIUM ULCERANS DISEASE – AN UNUSUAL AND 
INSTRUCTIVE CASE AND REPORT 
 

John A. Buntine, Melbourne, Australia 

Patient 

A 60-year-old yacht rigger who lives on a yacht in a marina near Phillip Island (an endemic area). 

Points of interest 

• Delayed diagnosis will probably lead to claims against the plastic surgeon and 
pathologist. 

• Diagnosis by ZN was on a four-month-old specimen (not performed at the time of 
initial examination). 

• Because of previous industrial-related deafness, amikacin was stopped and 
moxifloxacin was given. Infection became worse. 

• Attempted limited excision on right arm failed, radical excision and split skin graft 
succeeded. 

• Deep curettage along the tendon of tibialis posterior of the right foot, via a wide 
excision in the sole succeeded. 

• Multiple new lesions continued to form despite moxifloxacin, clarithromycin and 
rifampicin (specific antibiotics are almost always used in Melbourne, often for longer 
than is necessary because there are no guidelines). 

• Suction drainage removed toxin: 

pre-operatively via plastic foam (a special purchased equipment); − 
− post-operatively (redivac or similar system). 

• Heat treatment by a warm air apparatus intended for use in operating theatres. 

• I have no personal experience of hyperbaric oxygen treatment. 

• The antibiotics were not changed; residual apparently involved areas resolved, and 
cure was achieved 12 months after the infection commenced – 11 months after it was 
first (inadequately) treated and 6 months after the commencement of appropriate 
treatment. 

The patient is now working again as a yacht rigger. 

I am not convinced that treatment of M. ulcerans infection should be as different from that of 
M. tuberculosis at peripheral sites as has been widely thought. 
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EXPERIMENTATION OF HYPERBARIC OXYGEN THERAPY –
ALLADA HOSPITAL (BENIN): A COMPLETE INNOVATION IN 
THE TREATMENT OF BURULI ULCER 
 

Dr Franco Poggio 

 

At the sixth meeting of the WHO Advisory group on Buruli ulcer in March 2003, we agreed with 
Dr Johnson, to begin experimenting with hyperbaric oxygen therapy (HOT) under Dr Johnson's 
supervision at Allada Hospital and in the ad-hoc centre.  

On 28 March 2004, three representatives of Allada Hospital arrived in Milan (one physician, one 
nurse and one technician) to follow a preparatory course on the use of the hyperbaric chamber 
(HC). As guests of the Habilita Institute in Zingonia, they will be able to familiarize themselves 
with and study the HC intended for Allada Hospital. This HC has been assembled to enable them 
to become acquainted with every detail.  

Training of the three guests will continue with a long practical traineeship at La Spezia, with the 
Italian Navy. On their return to Milan, they will be able to complete their training with a clinical 
course at the institute of Dr Binda Zane. At the same time, the HC will be shipped to and 
assembled at Allada Hospital, to allow experimentation to begin upon their return. 

In the meantime, the scientific committee composed of Professor Leigheb, Dr Clemente and 
Dr Binda Zane, in collaboration with Dr Johnson, will draft the research protocol. 

As we have indicated, the application of hyperbaric oxygen therapy to treat Buruli ulcer is a 
major innovation. A technician, a specialist in HOT, a dermatologist and an anatomo-pathologist 
will of course join the local medical team.  

The hospital will also be equipped with a telemedecine facility in order to allow as many 
specialists as possible to take part in the research.  

Thanks to this new tool, macroscopic and microscopic examinations will be available to the 
scientific committee, and the hospital will receive directly from Italy and in real time, the 
required consultations from specialists.  
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MANAGEMENT OF M. ULCERANS OEDEMATOUS DISEASE 
 

R. Phillips, S. Etuaful, K. Asiedu, P. Awuah, M. Wansbrough-Jones 

 

Rapidly progressive oedematous disease is the most acute form of Mycobacterium ulcerans 
disease, which is usually managed by aggressive surgery with wide excision of the lesion. Since 
WHO began investigating the use of antibiotics to treat early M. ulcerans lesions, we have 
undertaken a pilot study of the use of antibiotics in oedematous disease. Ten patients with a 
clinical diagnosis of M. ulcerans disease associated with significant oedema have been treated 
with rifampicin and streptomycin (RS) for 2–8 weeks prior to surgery. Oedema has resolved in all 
patients, and there has been a significant reduction in the area requiring surgical excision 
following antibiotic therapy. 

 

STUDY PROTOCOL 2 – DRAFT 
Randomized trial for pre-ulcerative and early ulcerative lesions caused by M. ulcerans 
testing 4 or 8 weeks treatment with combination of streptomycin and rifampicin “BU 
RS2 study”. 

Summary 

In an earlier study by the WHO study group for drug treatment, it was shown that in patients with 
pre-ulcerative lesions of M. ulcerans disease, drug treatment using rifampicin (R; 10 mg/kg daily) 
and streptomycin (S; 15 mg/kg daily, intramuscularly) was able to render lesions that were PCR-
positive for M. ulcerans culture-negative after a treatment duration of at least four weeks. This 
second study protocol by the WHO study group was designed to evaluate the hypothesis that 
early, limited lesions of Buruli ulcer (M. ulcerans disease; pre-ulcerative or ulcerated lesions, ≤ 
10 maximum diameter), can be healed without recurrence using antimycobacterial drug therapy, 
without the need for surgery. In several endemic regions within three endemic countries (Benin, 
Ghana, and Togo), active case-finding will be followed by accrual of patients ≥ 5 years of age, 
with limited lesions of Buruli ulcer.  

After appropriate consent by patients and/or their caregivers or legal representatives, patients will 
be diagnosed both by clinical evaluation, and by analysis of a punch biopsy (0.6 cm∅) under 
local or general anaesthesia. Only patients in whom analysis reveals acid-fast bacilli (AFB) and 
polymerase chain reaction (PCR) with insertion sequence 2404, yielding confirmation of 
M. ulcerans disease will be randomized to receive either four or eight weeks’ treatment, as 
allocated by a computer-generated program. Patients who meet the clinical criteria for 
M. ulcerans disease but are either PCR or AFB negative, or negative on both tests, will be offered 
four weeks RS treatment and will be evaluated separately according to the patients that were 
allocated to four weeks RS.  

Lesions will be assessed regularly for progression or healing during treatment. Drug toxicity will 
likewise be monitored: renal and audiographic tests for streptomycin, and liver enzymes for 
rifampicin. The primary end-point is healing without recurrence at 12 months follow-up after 
start of treatment; secondary end-points are (a) measurable reduction in lesion surface area, on 
completion of treatment, averting the need for surgery; and (b) significant reduction in lesion size 
eight weeks after start of antibiotic therapy (≥ 50% reduction compared to baseline). Recurrences 
will be biopsied for confirmation.  
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In all, 160 patients will enter the protocol, and will be randomized based on a power analysis to 
detect a difference of 20 % in recurrence-free cure 12 months after start of treatment between the 
two groups (60% versus 80%). A data safety and monitoring board will make an interim analysis 
at fixed, predefined points in time, and a stopping rule will be used in case of failure to heal on 
RS treatment in excess limits that are predefined.   
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PREVENTION OF BURULI ULCER WITH BCG – A DISCUSSION 
PAPER OUTLINING A NEW VACCINE STUDY (JANUARY 2004) 

Professor Paul Johnson, Melbourne, Australia  
 

Executive summary 

Buruli ulcer is a widespread disease with terrible disfiguring complications. It is caused by the 
toxin producing Mycobacterium ulcerans (MU). The main burden of disease falls on children 
living in sub-Saharan Africa. The mode of transmission of MU is unknown, although new data 
suggest that insects play a role. 

A recent study estimated an incidence of 280/100 000 per year in one district in Ghana. Many 
other regions are reporting similar rates of disease. Treatment of advanced disease is complex 
because surgery, skin grafting, and prolonged physical rehabilitation are often required. Buruli 
ulcer may cause months of suffering and leave patients psychologically, socially, and physically 
scarred. The disease places a huge burden on strained health budgets. Primary prevention will 
require a vaccine, but no MU-specific vaccine is currently available.   

There is evidence that a single dose of BCG is effective against Buruli ulcer, but protection 
wanes quickly. A study in Malawi has shown that a second dose of BCG provides additional 
protection against leprosy and was safe in a large African population. We hypothesize that 
additional doses of BCG may also enhance protection against Buruli ulcer.   

A randomized prospective study is proposed to test this hypothesis. A safe, effective second 
vaccine such as conjugate-meningococcal vaccine would be used in the control arm. 

Everyone who lives in the Buruli-endemic regions selected for study will be offered the 
opportunity to enrol.1 End-points will be the incidence and severity of Buruli ulcer and the 
incidences of tuberculosis, leprosy, and meningococcal disease. Study design options include 
assessing the efficacy of one, two, or three doses of BCG in defined subgroups. Because Buruli 
ulcer is a geographically focal disease and incidence varies in both time and place, we will need 
to identify multiple study sites and recruit 30 000–60 000 subjects.  

The study will be performed in rural West Africa and will be coordinated by WHO in 
collaboration with national governments, NGOs, and academic institutions. The estimated budget 
is US$ 3–5 million depending on the final study design. If successful, this trial will lead to an 
effective public health intervention for Buruli ulcer within two to three years. Systems established 
during the trial will provide an ideal platform for testing new generation MU vaccines that are 
likely to emerge from basic scientific research during the next five years. 

                                                      
1 A small proportion will be ineligible due to symptomatic HIV infection or other BCG 
contraindication such as active tuberculosis. HIV antibody testing is not required for study entry. 
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Buruli ulcer 

Buruli ulcer is the third major mycobacterial disease of man, after tuberculosis and leprosy, but is 
contracted by exposure to a contaminated environment rather than from infected people. Endemic 
areas are usually near marshes, rivers, or lakes. Insects may play a role in transmission. The 
causative organism, Mycobacterium ulcerans, produces a destructive toxin called mycolactone. 
The hallmark of Buruli ulcer is extensive, deep, destructive skin lesions that heal by scarring. 
Unless diagnosed and treated early, disability and disfigurement are common sequelae. 
Osteomyelitis due to MU is increasingly reported and frequently necessitates amputation. 

Incidence 

Significant outbreaks of Buruli ulcer have been reported in Uganda during the 1960s and 1970s 
and in West Africa since the 1980s. The West African epidemic is continuing and is not 
explained by HIV co-infection. In the upper Denkyira district of Ghana between 1994 and 2000, 
an annual incidence of 280/100 000 (0.28%) has been estimated at approximately three times the 
incidence of TB in the same district for the same period. Several other high-incidence regions in 
Benin, Cote d’Ivoire, and Ghana, have been documented. 

Treatment 

For established disease, antibiotic therapy alone is not usually successful, although a combination 
of streptomycin and rifampicin may be effective in the early stages of the disease. Unfortunately, 
because of late presentation, the majority of patients still require significant and repeated surgery, 
intensive nursing, and prolonged physiotherapy. 

Morbidity and cost  

Buruli ulcer is common in defined regions of sub-Saharan Africa. The cost of complex surgical 
treatment, lost productivity during illness, and reduced fitness after recovery, combine to make 
Buruli ulcer a major economic burden. In Ghana, the average treatment costs alone have been 
estimated to be US$ 1000. 

BCG for the prevention of Buruli ulcer 

BCG  

BCG is recommended by WHO to be given as a single dose at birth or at first contact with health 
services. Some countries elect to offer multiple doses during childhood. One hundred million 
doses of BCG are given worldwide each year.The main justification for the use of BCG is the 
prevention of milliary and meningeal tuberculosis, but BCG is also effective against leprosy. A 
large study performed during the 1990s in Malawi has shown that in BCG scar-positive 
individuals, an additional dose of BCG provided a further 50% protection against leprosy, 
although there was no additional protection against tuberculosis. 
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BCG and Buruli ulcer 

Two randomized controlled trials of BCG vaccination for the prevention of Buruli ulcer were 
conducted in Uganda during the late 1960s and early 1970s. The findings of both studies were 
similar – the overall reduction in incidence was approximately 50%, but the benefit was short-
lived, ranging from six months to one year. There is also recent evidence from a case-control 
study conducted in Benin that the absence of a BCG scar is a risk factor for the most severe form 
of Buruli ulcer – osteomyelitis. 

Safety of BCG 

BCG is a live, attenuated vaccine. The most frequently recognized side-effect is local suppuration 
at the site of injection, which resolves spontaneously. A small minority of those vaccinated 
develop suppurative lymphadenitis that responds completely to antibiotic treatment with isoniazid 
and rifampicin. During the trial of BCG for leprosy in Malawi, a second dose of BCG was given 
to > 50 000 participants, including some with asymptomatic HIV; side-effects were very few and 
there was no indication that the second dose increased this risk. According to current WHO 
guidelines, only those with symptomatic HIV infection should be excluded from the general 
recommendation for BCG vaccination.  

Study design 

Selection of countries and districts 

Districts with a high prevalence of Buruli ulcer have already been identified in Benin and Ghana. 
Other countries and regions are also highly endemic and have expressed interest in participating 
in the study. The process of selecting suitable sites will be facilitated by WHO.  

Recruitment  

Enrolment will be offered to all people, except those with specific contraindications to BCG     
(e.g. symptomatic HIV infection). The majority of subjects will be children <15 years. HIV 
testing will not be required. The study will be conducted simultaneously in selected districts in 
francophone and anglophone endemic areas. Based on current estimates of incidence, between 30 
000 and 60 000 subjects will be required, depending upon final study design and advice from 
statistical consultants. 

Randomization into subgroups1  

A prospective randomized trial will be performed. Participants will be assessed for BCG scar. 
Those with no scar will be offered vaccination with BCG. Those who have an existing BCG scar 
will be randomized to receive an additional dose of BCG or control vaccine (conjugate 
meningococcal vaccine). Those who received a dose of BCG initially will be offered 
randomization to a second BCG or control vaccine one year later. In this way, subgroups that 
have received one, two, or three doses of BCG in total will be available for follow-up, and 70% 
of the study population will be protected against a common strain of meningococcus by the end 
                                                      
1 This is a discussion paper, not a final protocol.  The plan presented is one of several possible designs. 
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of the first year. Primary end-points will be incidence of laboratory-confirmed Buruli ulcer or 
meningococcal infection by subgroup at two years. Severity of Buruli ulcer at presentation and 
incidence of leprosy and tuberculosis will also be assessed.  

Vaccine immunogenicity 

A subset of participants will have blood collected for antibody and lymphocyte responsiveness 
assays at baseline and following one or more additional doses of BCG. Patients with Buruli ulcer 
will have similar testing performed so that markers of susceptibility can be identified. A newly 
available diagnostic test platform (Quantiferon, Cellestis, Australia) could provide a relatively 
robust and low-cost test for cell-mediated immunity to BCG or MU (discussions with Cellestis 
are under way). 

Budget 

A previous protocol that proposed a single additional dose of BCG compared with placebo was 
estimated to cost US$ 2.2 million. A major component would have been the cost of treating 
existing and incident cases of Buruli ulcer identified during the study. This new proposal has 
additional end-points and will also need to allocate funds for treatment. It is estimated to require 
US$ 3–5 million, depending on the final design. 

Immediate benefits   

• If successful, an evidence-based public health intervention for Buruli ulcer will be 
available in two to three years. 

• Seventy percent of the study population will receive effective protection against a 
common strain of meningococcus. 

• Study participants who have inadvertently missed their BCG will be vaccinated.  

• Training of local staff will improve capacity for the management of Buruli ulcer.  

• People with previously unrecognized or new Buruli ulcer infections will be offered free 
treatment paid for by the study. 

• New cases of Buruli ulcer will be detected early, which will lead to simpler treatment 
and improved outcome for individuals. 

• Valuable data on immunological markers of susceptibility/resistance will be generated 
which will assist future vaccine development. 

• Infrastructure and experience will be created that will be the platform for the testing of 
new generation MU vaccines as they become available. 
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Study in outline1

 

An outline of the study is presented in Fig. 1. End-points will be assessed at two years. 

 

Assess outcome
-2 BCGs (both recent)

+ 24 months

observe for
adverse events

BCG  (10%)

Assess outcome
-1 BCG (recent)

-meningococcal vaccine

+ 24 months

observe for
adverse events

meningococcal (10%)
conjugate vaccine

+ 12 months

observe for
adverse events

BCG (20%)

No scar (est. 20%)

Assess outcome
-3 BCGs (1 past, 2 recent)

+ 24 months

observe for
adverse events

BCG (20%)

Assess outcome
-2 BCGs (1 recent, 1 past)
-meningococcal vaccine

+ 24 months

observe for
adverse events

meningococcal (20%)
conjugate vaccine

+ 12 months

observe for
adverse events

BCG (40%)

Assess outcome
-1 BCG (past)

-meningococcal vaccine

+ 24 months

observe for
adverse events

meningococcal (40%)
conjugate vaccine

Scar (est. 80%)

Study population (100%)*
*(% is proportion of total population in each subgroup)

Figure 1. Prevention of Buruli ulcer with BCG – outline of a proposed study  
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ANNEX 1. List of participants of the 7th WHO Advisory group 
meeting on Buruli ulcer, 8–11 March 2004, WHO Headquarters, 
Geneva 
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Kumasi, Ghana 

Dr Edwin Ampadu, National Buruli Ulcer Control Programme, Accra, Ghana 
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Mrs Yasmine Assé, Côte d’Ivoire 

Dr Lucie Avoaka Cissé, Service de Dermatologie, CHU de Treichville, Abidjan, Côte 
d’Ivoire 

Dr Eric Bafende, Hôpital de Kimpese, Democratic Republic of the Congo 

Dr Adama Marie Bangoura, Programme national de lutte contre l’ulcère de Buruli, Guinea 

Dr Louis Bayonne Manou, Centre hospitalier de Libreville, Libreville, Gabon  

Dr Lisabeth Bertschi, Leissigen, Switzerland 

Dr Richard Besser, National Center for Infectious Diseases, Centers for Disease Control and 
Prevention, Atlanta, GA, United States of America 

Dr Bev Biggs, Melbourne, Australia 

Mrs Elisa de Biurrun Bakedano, Pamplona, Spain 

Dr Daniel Boakye, Noguchi Memorial Institute for Medical Research, Accra, Ghana 
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Dr John Buntine, Cornell Specialists’ Centre, Victoria, Australia 

Dr Gil Castro, Universidade do Minho, Escola de Ciências da Saúde, Braga, Portugal 

Dr Frédéric Chagué, Projet Humanitaire Afrique Nord Sud, Pfastatt, France 

Mrs Bénédicte de Charette, Association Française Raoul Follereau, Paris, France 

Dr Annick Chauty, Association Française Raoul Follereau, Paris, France 

Ms Kylee Cox, Humanitarian Aid Relief Team (HART), Provo, Utah, United States of 
America 

Dr Sophie Couffignal, Médecins sans Frontières (MSF) Suisse, Geneva, Switzerland 

Dr Kimball Crofts, Humanitarian Aid Relief Team (HART), Provo, Utah, United States of 
America 

Dr Pierre Couppié, Service de Dermatologie, Centre hospitalier général de Cayenne, Cayenne, 
French Guyana 

Mr Frank Dadzie, Clark Atlanta University, Atlanta, GA, United States of America 
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Dr Florent Diby Kouakou, Le palmier du Courant d'Eau de Côte d'Ivoire (PCE-CI), 
Abidjan, Côte d’Ivoire 

Dr Kodjo Droz, PCE-CI, Tavannes, Switerland 

Dr Clare Dykewicz, National Center for Infectious Diseases, Centers for Disease Control 
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Dr Samuel Etuaful, St Martin’s Catholic Hospital, Agroyesum, Ghana 

Dr Sara Eyangoh, Laboratoire des Mycobactéries, Centre Pasteur, Yaoundé, Cameroon 
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Mr Ryuta Fukami, Aberystwyth, United Kingdom 

Mr Kazuyuki Fukunishi, Kyoto, Japan 

Mr Ned Gardner, University of Colombia, New York, United States of America 

Professor Jacques Grosset, Center for Tuberculosis Research, Johns Hopkins University 
School of Medicine, Baltimore, MD, United States of America 

Dr Augustin Guédénon, Association Française Raoul Follereau, Paris, France 

Ms Mami Handa, Aberystwyth, United Kingdom 

John Hayman, Department of Anatomy and Cell Biology, Monash University, Clayton, 
Melbourne, Australia 

Dr Richard Helh, c/o Aide aux Lépreux Emmaüs-Suisse, Berne, Switzerland 

Ms Ilona Hospers, Department of Internal Medicine, University Hospital, Groningen, the 
Netherlands 

Dr Kris Huygen, Mycobacterial Immunology, Pasteur Institute of Brussels, Brussels, 
Belgium 

Mrs Ainhoa Ibarguren, Communications Department, Acción Sanitaria y Desarrollo Social 
(ANESVAD), Bilbao, Spain 

Professor Komlavi Denis James, Faculté de médecine et de pharmacie, Lomé, Togo 

Dr Baohong Ji, Faculté de Médecine Pitié-Salpetrière, Paris, France  

Dr Christian Johnson, Programme national de lutte contre l’ulcère de Buruli, Cotonou, 
Benin 

Professor Paul Johnson, Department of Infectious Diseases, Austin Health, Heidelberg, 
Melbourne, Australia 

Sister Joseph, Wewak General Hospital, Wewak, East Sepik Province, Papua New Guinea 

Dr Edgard Djatch Kacou, Programme national de lutte contre les ulcères à mycobactéries, 
Abidjan, Côte d’Ivoire 

Dr Christophe Kafando, Ministry of Health, Ouagadougou, Burkina Faso 

Professor Jean-Marie Kanga, Programme national de lutte contre les ulcères à 
mycobactéries, Abidjan, Côte d’Ivoire 

Dr Anatole Kibadi Kapay, Programme national de lutte contre l’ulcère de Buruli, 
Democratic Republic of the Congo 
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Dr Harold King, Department of Medicine, Division of Infectious Diseases, Emory University, 
Atlanta, GA, United States of America 

Professor Henry-Valère T. Kiniffo, Fondation luxembourgeoise Raoul Follereau, Luxembourg 

Dr Erasmus Klutse, Government Hospital, Dunkwa-on-Offin, Ghana 

Mr Robert Kohll, Fondation luxembourgeoise Raoul Follereau, Luxembourg 

Dr Maurice Kouadio Kouadio, PCE-CI, Abidjan, Côte d’Ivoire 

Dr Kanga Kouamé, Service de Dermatologie, CHU de Treichville, Abidjan, Côte d’Ivoire 
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ANNEX 2. Agenda of the 7th WHO Advisory Group Meeting on 
Buruli ulcer, 8–11 March 2004, WHO Headquarters, Geneva  
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Monday, 8 March 2004 (contd.) 
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Wednesday 10 March – Working Groups 

Group Discussion area Venue Participants 
 

 

 

 

Group 1 

(Only French) 

− 

− 

− 

− 

− 

− 

Critical issues relating to access to treatment 
and how can these be addressed 

Early detection – strategies and minimum 
resources needed 

Laboratory confirmation of cases – what are the 
obstacles and how can they be solved 

Implementation of the Buruli ulcer surveillance 
forms – scaling up and monitoring of 
implementation 

Strategies for improving Buruli ulcer 
surveillance in collaboration with other 
activities/programmes (e.g. during case search 
for other diseases or National Immunization 
Days) 

Working with partners – issues and challenges 
and how to address them 

 

 

 

 

 

L–18 

 

 

 

 

National 
programme 
managers  

Others interested 

 

 

 

 

Group 2 

(English and 
French with 
interpretation) 

 

− 

− 

− 

− 

− 

Surgical treatment and rehabilitation  

Continuum of care (from surgical treatment to 
appropriate and timely referral for rehabilitation 
– role of surgeons) 

Training of general doctors to improve surgical 
skills 

Training of health workers on basic 
rehabilitative interventions to minimize 
disabilities 

Planning for the training workshop in Cameroon 

 

 

 

EB 

 

 

 

Surgeons/ 
physiotherapists 

Others interested 

 

 

 

Group 3 

(Only English) 

− 

− 

− 

− 

− 

− 

New research information and directions for 
mode of transmission 

New information and ideas for vaccine research 

Serodiagnostics – contribution of the results of  

M. ulcerans genome  

Minisymposium on Buruli ulcer research, Basel 

Coordination of Buruli ulcer research work 

 

 

 

E–110 

 

 

 

Researchers (1) 

 

 

 

Group 4 

(Only English) 

− 

− 

− 

− 

− 

− 

Trials: 

Drug treatment 

BCG studies 

What types of economic analyses should be 
built into these trials 

Identify common activities if these studies were 
carried out in the same area/district 

Implementation of the guidelines on the role of 
antibiotics – comments and recommendations 

 

 

 

C-202 

 

 

 

Researchers (2) 
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Thursday, 11 March 2004  

Venue: Executive Board Room 

Chairperson: Dr Mark Wansbrough-Jones 

09:00–10:30 Presentation and discussions of Working Group 
reports 

 

 Group 1 Rapporteur 

 Group 2 Rapporteur 

 Group 3 Rapporteur 

10:30–11:00 Coffee break  

11:00–12:30 Group 4 Rapporteur 

 Closure Dr Hiroyoshi Endo 

   

 

 

Day 1 Chairperson: Professor Jean-Marie Kanga 

Rapporteurs  

English:  Dr Edwin Ampadu 

  Ms Ellen Whitney 

French:  Dr Adama Bangoura 

  Dr Christian Johnson 

  Dr Anatole Kibadi Kapay 

Day 2 Chairperson: Professor Françoise Portaels 

Rapporteurs  

English:  Dr Tim Stinear 

  Dr Harold King 

French:  Dr Sarah Eyangoh 

  Dr Pierre Couppié 

Day 3 Each group will choose its own rapporteurs 

Group 1. Chairperson: Professor Jean-Marie Kanga 

Group 2. Chairperson: Professor Henri Assé 

Group 3. Chairperson: Dr Tim Stinear 

Group 4. Chairperson: Dr Mark Wansbrough-Jones 

Day 4 Chairperson: Dr Mark Wansbrough-Jones 

Presentations by rapporteurs of the various groups 
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