
Buruli ulcer: Current landscape, challenges, and future directions

Buruli ulcer (BU) is a neglected tropical disease (NTD) caused by 
Mycobacterium (M.) ulcerans, characterized by debilitating skin ulcers 
that can lead to severe disfigurement and disability. While primarily 
prevalent in West and Central Africa, BU cases have also been reported 
in other regions, such as the Americas, Asia and the Western Pacific, 
including non-tropical countries like Australia and Japan. Around 2000 
to 3000 new cases are reported annually to the World Health Organi
zation (WHO) [1], although the true burden may be higher due to un
derdiagnosis and unrecognized endemic areas. BU’s unique 
pathogenesis, driven by the lipid toxin mycolactone produced by 
M. ulcerans rather than solely bacterial growth, distinguishes it from 
other non-tuberculous mycobacterial diseases. Deep cutaneous ulcera
tion often with undermining, a characteristic feature of the disease, is 
caused by its cytotoxic effects. Mycolactone also has other interesting 
functions such as immunomodulatory and anesthetic effects. Despite 
scientific interest, significant gaps remain in understanding BU’s trans
mission route, diagnosis, optimal case management, including antimi
crobial use and wound care. Given the limited number of patients, 
integrating BU control with other skin-related neglected tropical dis
eases (skin NTDs) is crucial. This special issue aims to highlight 
neglected and emerging research areas and guide future studies on BU. 
The six articles featured explore various aspects, such as transmission, 
diagnosis, treatment, wound healing, and integration with other skin 
NTDs.

1. Transmission dynamics of Buruli ulcer

The transmission route of BU remains poorly understood, but cases 
are concentrated near slow-moving or stagnant bodies of water, sug
gesting an environmental origin. This hypothesis is further supported by 
the distribution of lesions, often appearing on exposed body areas like 
the limbs and faces. Ongoing investigations are identifying possible 
vectors, which may vary across regions. Tchatchouang et al.’s review 
analyzed data from 155 articles published across 16 countries identi
fying M. ulcerans in over 38 animal species and various environmental 
samples, emphasizing the importance of understanding its transmission 
dynamics [2]. The study also investigated BU-related case fatality, 
revealing a total of 24 deaths in five countries, including African nations 
and Australia [2]. Although rare, this highlights that BU can be fatal, 
furthering the need for more transmission studies to enable preventive 
strategies.

2. Diagnosing Buruli ulcer – the need for novel tools

PCR for the M. ulcerans IS2404 is currently the gold standard for 

diagnosing BU exhibiting sensitivity ranging between 100 % and 98 % 
[3]. Other diagnostic methods also have shortfalls- Ziehl Nielsen stain 
for acid fast bacilli, is not sensitive, and M. ulcerans culture and histo
pathology are impractical for guiding immediate treatment decisions. 
There is a pressing need for point-of-care diagnostics that can be 
deployed in health facilities, particularly in endemic, resource-limited 
areas.

To address this, several novel approaches are being explored, 
including fluorescent thin-layer chromatography, loop-mediated 
amplification (LAMP) PCR, and recombinase polymerase assays. Saka
kibara et al. tested a rapid diagnostic test (RDT) prototype that employs 
mycolactone-specific monoclonal antibodies in a case of Buruli ulcer 
[4]. The prototype was successfully used to analyze for the presence of 
mycolactone at different sites during treatment. Studies are urgently 
needed to validate this new innovative tool, and similar innovations, to 
establish its efficacy and reliability in diverse clinical forms. In low- 
income settings, RDTs, such as those used in malaria, are deployed to 
the lowest level of the health system.

3. Treatment and monitoring in Buruli ulcer

The treatment for BU has changed over the last two decades. 
Initially, only surgery was used, but now daily rifampicin (10 mg/kg) 
and clarithromycin (15 mg/kg) for 8 weeks are the mainstay of treat
ment [5]. Despite improved treatment outcomes, healing times vary 
amongst lesions of equal size. The time it takes for the BU wound to 
completely close is important for clinicians. Tools to guide critical care 
decisions, such as time to healing or healing rate, are in high demand. 
Using BU measurements obtained with acetate sheet tracings or digital 
photography, Agbavor et al. examined the absolute area, percentage 
area reduction, and linear methods for determining rate of healing and 
their use in predicting time to healing [6]. All measurement techniques 
can identify both slow and fast healers in BU. The linear method effec
tively predicted the healing time for fast healers. Further improvements 
could be explored in developing patient-centred disease management 
plans.

4. Wound healing in Buruli ulcer: implications of bacterial 
diversity and nutritional status

Wound care plays a crucial role in the healing of BU. In this special 
edition, multiple factors are shown to influence healing outcomes in BU 
including bacterial load, persistence of mycolactone, persistent 
M. ulcerans organisms, and paradoxical reactions [4,6]. Ackam et al. 
further demonstrate that a higher bacterial diversity of organisms 

Contents lists available at ScienceDirect

Journal of Clinical Tuberculosis and Other  
Mycobacterial Diseases

journal homepage: www.elsevier.com/locate/jctube

https://doi.org/10.1016/j.jctube.2024.100490

Journal of Clinical Tuberculosis and Other Mycobacterial Diseases 38 (2025) 100490 

Available online 24 October 2024 
2405-5794/© 2024 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ). 

www.sciencedirect.com/science/journal/24055794
https://www.elsevier.com/locate/jctube
https://doi.org/10.1016/j.jctube.2024.100490
https://doi.org/10.1016/j.jctube.2024.100490
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jctube.2024.100490&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


colonizing BU lesions may impact clinical outcomes [7]. ESBL- 
producing bacteria and MRSA were found in slow healing BU lesions. 
Organisms highly resistant to antimicrobials in BU lesions can 
contribute to delayed healing and increase treatment costs as they may 
require hospitalization and additional antibiotics. Treatment guidelines 
for simultaneous management of M. ulcerans and other potential path
ogens within lesions are needed.

Nutritional status plays a key role in wound healing, yet malnutrition 
is prevalent in NTD endemic areas, with many showing significant 
micronutrient deficiencies [8]. BU patients were found to eat relatively 
little animal protein and had significantly lower levels of essential 
micronutrients such as serum zinc and vitamin C [9]. Koffi et al. 
launched a study to compare BU wound healing outcomes following 
food supplementation (protein and micronutrients) [10]. Some BU 
wounds regressed more rapidly when antibiotic treatment was com
bined with Skin Renewal Medicine 1 (SRM1) composed of 60 % cereals, 
25 % vegetables, and 15 % herbal concentrate. This emphasizes the 
potential benefit of improved nutrition on wound healing in BU. While 
further studies with larger sample sizes are needed, it is consistent with 
existing knowledge that nutritional supplements can aid wound healing. 
However, the specific types of nutritional supplements that would be 
most beneficial for BU patients remain to be determined.

5. Integrated management of Buruli ulcer with other skin NTDs

BU, if not detected and treated early, can severely impact patients’ 
quality of life and cause lasting deformities and disabilities, and disease 
control efforts must continue. However, with only a few thousand re
ported cases annually, challenges arise to gather interests and resources. 
Following the WHO road map 2021–2030, an integrated strategy with 
other diseases and disease groups are expected [11]. BU, classified as a 
skin NTD, shares symptoms, distribution areas, and social impacts with 
other skin NTDs such as leprosy, yaws, and lymphatic filariasis. Inte
gration among these diseases or with other diseases with similar mani
festations is a way forward. The WHO framework for integration of skin 
NTDs identifies at least 20 cross-cutting areas for integration [12,13]. 
Laboratories are crucial for implementing integrated control programs 
for skin NTDs in endemic countries. In this special edition, Agbanyo et al. 
discusses how BU and other skin NTDs can be jointly diagnosed [14]. 
Expanding such integrated efforts is essential for improving BU disease 
control and patient outcomes in the future.

6. Conclusion

This special issue on BU shed lights on the current landscape, chal
lenges, and future directions in understanding and managing this 
debilitating disease. Continued efforts in these areas will be essential for 
advancing BU control, improving patient outcomes, and addressing the 
persistent challenges faced by those affected and by healthcare pro
viders in endemic areas. The findings presented in this issue aim to 
support future research and inspire ongoing efforts to combat BU.
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d’Ivoire. J Clin Tuberculosis Other Mycobact Dis 2024.

[11] World Health Organization. Ending the neglect to attain the Sustainable Devel
opment Goals: A road map for neglected tropical diseases 2021–2030. Geneva, 
Switzerland: World Health Organization; 2021.

[12] World Health Organization. Ending the neglect to attain the Sustainable Devel
opment Goals: a strategic framework for integrated control and management of 
skin-related neglected tropical diseases. Geneva, Switzerland; 2022.

[13] Yotsu RR, Fuller LC, Murdoch I, et al. A global call for action to tackle skin-related 
neglected tropical diseases (skin NTDs) through integration: an ambitious step 
change. PLoS Negl Trop Dis 2023.

[14] Agbanyo A, Agbavor B, Gyabaah S, et al. Implementation of an integrated control 
programme for neglected tropical diseases of the skin in Ghana: the essential role of 
the laboratory. J Clin Tuberc Other Mycobact Dis 2024;35:100442.

Rie R. Yotsua,b,c,*, Richard O. Phillipsd,e

a Department of Tropical Medicine and Infectious Disease, Tulane School of 
Public Health and Tropical Medicine, New Orleans, Louisiana, USA 

b Department of Dermatology, National Center for Global Health and 
Medicine, Tokyo, Japan 

c School of Tropical Medicine and Global Health, Nagasaki University, 
Nagasaki, Japan 

d Kwame Nkrumah University of Science and Technology, Kumasi, Ashanti, 
Ghana 

e Kumasi Centre for Collaborative Research in Tropical Medicine, Kumasi, 
Ashanti, Ghana 

* Corresponding author at: Department of Tropical Medicine and 
Infectious Disease, Tulane School of Public Health and Tropical 

Medicine, New Orleans, Louisiana, USA. 
E-mail address: ryotsu@tulane.edu (R.R. Yotsu). 

R.R. Yotsu and R.O. Phillips                                                                                                                                                                                                                 Journal of Clinical Tuberculosis and Other Mycobacterial Diseases 38 (2025) 100490 

2 

http://refhub.elsevier.com/S2405-5794(24)00077-9/h0010
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0010
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0010
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0010
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0015
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0015
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0015
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0020
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0020
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0020
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0025
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0025
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0025
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0025
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0030
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0030
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0035
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0035
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0040
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0040
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0045
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0045
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0045
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0050
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0050
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0050
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0055
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0055
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0055
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0065
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0065
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0065
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0070
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0070
http://refhub.elsevier.com/S2405-5794(24)00077-9/h0070
mailto:ryotsu@tulane.edu

	Buruli ulcer: Current landscape, challenges, and future directions
	1 Transmission dynamics of Buruli ulcer
	2 Diagnosing Buruli ulcer – the need for novel tools
	3 Treatment and monitoring in Buruli ulcer
	4 Wound healing in Buruli ulcer: implications of bacterial diversity and nutritional status
	5 Integrated management of Buruli ulcer with other skin NTDs
	6 Conclusion
	Ethical statement
	CRediT authorship contribution statement
	Declaration of competing interest
	References


