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1. Background
Buruli ulcer is caused by infection with Mycobacterium ulcerans. The disease is reported in more than 
33 countries worldwide, but only about half of these countries regularly report data to WHO; most cas-
es are reported from subregions of West and Central Africa. The mode of transmission is not known. 
About half of those affected are children aged under 15 years; there is no gender difference. Diagnosis is 
based mainly on clinical and epidemiological characteristics. Of the four methods used for laboratory 
confirmation (microscopy, polymerase chain reaction (PCR), histopathology and culture), PCR is the 
most rapid and widely used. Other rapid methods for detection of mycolactone in lesions from suspected 
cases, such as fluorescent thin-layer chromatography, are under evaluation in four countries in Africa. 
Research to develop point-of-care tests is in progress. Treatment of Buruli ulcer comprises 8 weeks of 
combined antibiotics (rifampicin and clarithromycin). Complementary therapies such as wound care, 
skin graft and prevention of disability are needed in some cases to ensure full recovery.
The target set by the World Health Organization (WHO) for control of Buruli ulcer is for countries to 
achieve a rate of case confirmation by PCR of at least 70%. All endemic countries have at least one PCR 
facility to support confirmation of cases. However, most countries in the WHO African Region have not 
been able to reach the target, and the rate of case confirmation has been declining (see Fig. 1). 

Fig. 1 Average percentage of suspected Buruli ulcer cases confirmed in the WHO African Region,  
2014–2018
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During the 12th meeting of the WHO Technical Advisory Group on Buruli ulcer (Geneva, 27 March 
2019), the Institute of Tropical Medicine (ITM) announced that it was discontinuing the external quality 
assurance (EQA) programme. In response, the Group recommended that EQA be assumed by an African 
country in which Buruli ulcer is endemic, for sustainability purposes. 
At its previous meeting (Geneva, 21 March 2017), the Group identified a number of problems with 
laboratory confirmation of cases, namely: (i) the low rate of PCR confirmation in a number of endemic 
countries; (ii) the long delays in receiving results from the laboratories; (iii) the low rate of participation 
in the EQA programme by national reference laboratories; and (iv) the lack of funding to sustain the 
EQA programme.
As ITM has discontinued the external evaluation process, it is imperative that a new model of EQA is 
rapidly proposed that will improve the performance of laboratories involved in the molecular diagnosis 
of Buruli ulcer in endemic countries in Africa to ensure that patients receive correct diagnostic results 
and that the data recorded by WHO are accurate, reliable and comparable with those of other continents 
such as Australia. 
Based on the Group’s recommendation, WHO intends to transfer the programme to a volunteer labora-
tory in an endemic country in Africa that demonstrated good performance during the previous rounds 
of EQA. The Mycobacteriology service of the Centre Pasteur du Cameroun (CPC) was judged to be one 
of the best performing laboratories and was asked to propose a new model to improve the performance 
of laboratories involved in the molecular diagnosis of Buruli ulcer in the endemic countries in Africa.
In response, WHO sent two consultants to visit CPC on 23–25 April 2019 in order to:

• assess the capacity and needs of CPC for potential designation as the reference laboratory for
Buruli ulcer in Africa and to conduct the EQA programme; and

• plan a meeting of all the laboratories involved in confirmation of cases of Buruli ulcer during the
second half of 2019.

From the laboratory visit and the discussions about the laboratory network, the consultants recommend-
ed that, given the experience and technical expertise of the Mycobacteriology unit of CPC, the CPC 
should be designated as the Coordinating Centre for the new EQA programme.
The first meeting of the Buruli ulcer laboratory network (BU-LABNET) ulcer was held at CPC in 
Yaoundé, Cameroon, on 21–24 October 2019. The agenda is given in Annex 1. The meeting was attended 
by representatives from 11 laboratories from nine endemic countries and external experts (see Annex 2 
for the list of participants), with simultaneous interpretation in English and French.
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2. Meeting summary 
  
The following topics were reviewed and discussed:

• terms of reference of BU-LABNET: membership, functioning and support;
• harmonization of standard operating procedures (SOPs) for PCR-based diagnosis of Buruli 

ulcer;
• organization of the new EQA programme;
• harmonization of data collection; 
• integration of PCR-based case confirmation with other neglected tropical disease (NTDs) 

amenable to case management, including yaws, leprosy and leishmaniasis;
• research activities to be conducted within the network; and
• establishment of a BU-LABNET WhatsApp group to facilitate communication.
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3. Main discussion points

3.1 Terms of reference and functioning of the network
3.1.1  Membership
Membership of the laboratory network includes 11 laboratories in endemic countries performing quan-
titative PCR-based (qPCR) diagnosis of Buruli ulcer. 

• Benin 
      – Laboratoire de Référence de Mycobactéries de Cotonou  
      – Centre de Dépistage et de traitement de l’ulcère de Buruli, Pobé
• Cameroon: Centre Pasteur du Cameroun 
• Côte d’Ivoire: Institut Pasteur de Côte d’Ivoire
• Democratic Republic of the Congo: Institut National de Recherche Biomédicale
• Gabon: Centre International de Recherches Médicales de Franceville 
• Ghana
      – Kumasi Centre for Collaborative Research in Tropical Medicine
 – Noguchi Memorial Institute for Medical Research
• Liberia: National Public Health Reference Laboratory 
• Nigeria: Nigerian Institute of Medical Research
• Togo: National Institute of Hygiene

3.1.2  Coordination
• The network will be coordinated by the Pasteur Centre of Cameroon with the support of an advi-

sory group and a panel of experts. 
• To facilitate communication, a BU-LABNET WhatsApp group has been established.

The advisory group will comprise the following representatives:
• one member from the Coordinating Centre (Sara Eyangoh);
• two members from WHO (Sheick O. Coulibaly from the Regional Office for Africa and Kingsley 

Asiedu from headquarters);
• two members from the laboratory network: one from an English-speaking country (Michael 

Frimpong from the Kumasi Centre for Collaborative Research in Tropical Medicine, Ghana) and 
one from a French-speaking country (Wemboo Afiwa Halatoko from the Institut National d’Hy-
giene, Togo); and

• three experts (Sundeep Chaitanya, Gisela Bretzel and Estelle Marion).
The panel of experts will comprise a group of volunteer experts to support laboratory assessment, ca-
pacity-building and evaluation of needs. Sundeep Chaintanya will chair the panel. Sundeep Chaitanya, 
Gisela Bretzel, Estelle Marion, Marcus Beissner, Michael Frimpong, Solange Kakou Ngazoa and Sara 
Eyangoh will be volunteers.
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3.2 Harmonization of standard operating procedures
The SOPs currently used by laboratories in the network were compared using four criteria:

• feasibility,
• cost,
• robustness and
• repeatability.

The following SOPs were adopted by consensus:
SOP1: Standard operating procedure for collection, transport and storage of samples for diagnosis of  
 Buruli ulcer 
SOP2: Standard operating procedure for registration and treatment of samples before PCR analysis of  
 Buruli ulcer 
SOP3A: Standard operating procedure for extraction and purification of DNA from Mycobacterium  
 ulcerans with internal positive control 
SOP3B: Standard operating procedure for extraction and purification of DNA from Mycobacterium  
 ulcerans without internal positive control
SOP4A: Standard operating procedure for preparation of real-time PCR with internal positive control 
SOP4B: Standard operating procedure for preparation of real-time PCR without internal positive control

A corresponding list of reference materials and reagents needed for case confirmation by PCR will be 
appended to the SOPs. 

3.3  Support to national laboratories in the network
3.3.1  Assessment of all laboratories
This activity will be carried out by members of the expert panel from January to March 2020. Priority 
laboratories (Gabon and Liberia) will be visited in January 2020, and the others in February and March 
2020 (Fig. 2). 

3.4 Implementation of the new external quality assurance programme 
This activity will be coordinated by CPC, starting in July 2020. The procedures for EQA panel sample 
preparation, transport and testing will be developed by the Coordinating Centre and distributed to each 
Member laboratory. Samples will be dispatched annually and will constitute blinded pre-tested sample 
panels. This activity could be done more than once for laboratories that failed the initial assessment in 
order to monitor improvement. 

Member Labs Co-ordinating 
centre

Raoul Follereau/
Partners

Follereau logistics/American 
leprosy Missions

Fig. 2 Reagent/consumable procurement plan
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4. Presentation of laboratory activities 
  
Representatives from 11 laboratories presented their respective laboratory activities based on the report-
ing template shared. Discussion focused on collection and transportation of samples to the laboratory, as 
well as coordination with national Buruli ulcer control programmes, to ensure that patients benefit from 
the quality of testing implemented through the network.

4.1  Group 1: Integration of other skin NTDs
The so- called skin NTDs, which include yaws, leprosy and cutaneous leishmaniasis, could be integrated 
into the Buruli ulcer platform, with procedures harmonized for each disease. Some laboratories have 
already begun to integrate this type of platform.  

4.2  Group 2: Research
This network offers an important opportunity to conduct or participate in multicentric research activi-
ties such as clinical trials evaluating new drug treatments, diagnostic tools, molecular epidemiology and 
mapping studies and surveillance of antimicrobial resistance.
First, the group will systematically review publications highlighting common activities conducted by the 
network.
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5. Next steps 
  
5.1  Activate the Coordinating Centre 

• Recruit project manager (by January 2020): to be recruited by CPC (based in CPC) and funded 
by American Leprosy Missions.

5.2 Harmonize standard operating procedures 
• Compare extraction methods (November 2019)
• Validate master-mix (November 2019)
• Validate SOPs – Advisory Board (December 2019)
• Convene meeting in Angers (November 2019)
• Disseminate SOPs (January 2020)

5.3 Organize activities
• Plan purchases
      – estimate available reagents and duration of use (November 2019)
 – draft new procurement plan (by March 2020)
• Prepare a checklist for expert visits and a template for reports (December 2019?)
• Conduct planning visits to selected laboratories (January to March 2020)
• Compile reports from the laboratories based on the standard template (quarterly from second or 

third quarter 2020)

5.4 Implement external quality assurance 
• Draft SOPs for preparation of high-quality samples 
• Prepare shipment of first batch (July 2020)
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6. Priority activities and timeline for implementation, 
2019–2023 
  

Activity 2019 2020 2021 2022 2023
Finalize BU-LABNET adopted procedures
Finalize reference list of laboratory materials and reagents 
needed for BU confirmation by PCR (SOP1,2,3 and 4)
develop procedures for the external quality assessment 
program (sample preparation, shipment, reconstitution)
Ship EQA panel samples to member labs
Hold laboratory network meeting
Monitoring and evaluation for continuous improvement
Onsite refresher training as required
Procurement of BU PCR reagents and materials
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7. Recommendations
  
7.1  For the Coordinating Centre

• Disseminate all the harmonized SOPs that were adopted by consensus at this meeting. 
• Ensure proper functioning of the advisory board and facilitate interaction with the panel of ex-

perts.

7.2  For BU-LABNET
• Ensure that the outcomes of the meeting are implemented by all participating laboratories.

7.3  For national Buruli ulcer control programmes
• Train health workers in clinical diagnosis of Buruli ulcer, collection of high-quality samples, 

storage and timely transportation to the laboratory. 
• Work closely with laboratories to address any problems and delays in laboratory confirmation.

7.4  For WHO
• Officially designate the Centre Pasteur du Cameroon as the Coordinating Centre for BU-LAB-

NET in the African Region.
• Engage national Buruli ulcer control programmes in the quality of sample collection, storage and 

transport to laboratories.
• Assist in advocacy, communication and fundraising for the implementation of BU-LABNET and 

the outcomes of the meeting. 
• Work with partners in securing high-quality PCR supplies and reagents for BU-LABNET.

7.5 For nongovernmental organizations and donors
• Provide resources to support BU-LABNET to implement confirmation of cases in all countries.
• Support national programmes to implement control activities and collect, store and transport 

samples to the laboratory. 
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Annexes
Annex 1. Agenda

Day Topic Speakers (bold type) / Facilitators
Monday, 21 October 2019 (day 1)
08:00–08:30 Arrival of participants Secretary CPC and WHO (Félicité and Lucie 

Pascale) 
08:30–09:00 Opening ceremony: welcome speech of the 

Centre Pasteur and WHO 
Professor Elisabeth Carniel

09:00–09:30 Opening lecture: “Overview of Buruli ulcer 
and efforts to improve diagnosis over the 
past 10 years”

Dr Asiedu Kingsley WHO

09:30–10:00 Family photograph and coffee break

10:00–10:45 Presentation of BU LAB Network Dr Sara Eyangoh

10:45–12:15 Discussion and adoption of network 
functioning

All

12:30–13:30 Lunch

13:30–17:30 Laboratory presentations (11 laboratories): 
activities, identification of strengths and 
weaknesses, challenges.
Presentation: 10min, discussion: 5 min

All

End of the day

Tuesday, 22 October 2019 (day 2)

09:00–10:00 Presentation of SOPs. Synthesis of material 
and methods used by the 11 laboratories

Dr Sara Eyangoh

10:00–12:00 Discussion of SOPs: DNA extraction, mix 
preparation, DNA standard, primers and 
probe, PCR reagents

All

12:00–13:00 Lunch

13:00–15:00 Harmonization and adoption of the SOP All

15:00–17:00 Discussion of a new model EQA 
programme; country visit planning

All

End of the day

Wednesday, 23 October 2019 (day 3)

09:00–10:30 Challenges for each lab to implement the 
harmonized SOPs (5mn presentation of each 
lab)

All

10:30–12:30 Group1: discussion on Integrated laboratory 
(NTDs) and role of national programmes

Experts and five laboratories

Group 2: Multicentric studies using the 
network 

Experts and five laboratories

12:30–13:30 Lunch

13:30–15:30 Restitution of each group and discussion

15:30–17:00 Recommendations and closing remarks

End of the day

Thursday, 24 October 2019 (day 4): Field visit to Akonolinga District Hospital
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Annex 2. List of participants

Name Contact details
Noudehouenou Senou
Laboratoire de Référence des Mycobactéries de 
Cotonou (PNT-BENIN) 
01 BP817 Recette Principale 
Cotonou
Benin

Tel: +229 67 71 33 02
Email: claudeamarg@yahoo.fr

Alida Agoua 
Laboratoire de Référence des Mycobactéries de 
Cotonou (PNT-BENIN) 
01 BP817 Recette Principale 
Cotonou, Benin

Tel: +229 96 15 87 67 
Email: alidaagoua@yahoo.fr 

Line-Marlène Ganlonon
FRF/CDTUB/Pobè Raoul et Madeleine 
FOLLEREAU 
Ouémé-Plateau
BP.191 Pobé, Benin 

Tel: +229 95 94 88 99
Email: marleneganlonon@gmail.com

Sara Eyangoh
Service de Mycobactériologie
Centre Pasteur du Cameroun
451 Rue 2005
BP 1274 
Yaoundé 2, Cameroon

Tel: +237 699 777204
Email: eyangoh@pasteur-yaounde.org

Valérie Donkeng
Service de Mycobactériologie
Centre Pasteur du Cameroun
451 Rue 2005
BP 1274 
Yaoundé 2, Cameroon 

Tel: +237 674 629287
Email: donkeng@pasteur-yaounde.org

Yannick Kamdem
Service de Mycobactériologie
Centre Pasteur du Cameroun
451 Rue 2005
BP 1274 
Yaoundé 2, Cameroon 

Tel: +237 677 395671
Email: yann_willy@yahoo.fr

Earnest Njih Tabah
National Leprosy, Buruli Ulcer, Yaws and 
Leishmaniasis Control Programme
Disease, Epidemics and Pandemics Control 
Ministry of Public Health
Centre Jamot, Mballa 2
Yaoundé, Cameroon

Tel: +237 740 56874
Email: enjih2000@gmail.com

Aka Nguetta
Pasteur Institute Cote d’Ivoire 
Platform of Genomic and Molecular Biology
BP 490 Abidjan 
Abidjan 01, Côte d’Ivoire 

Tel: +225 07 61 68 07
Email: aka_nguetta@yahoo.fr
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Name Contact details
E. Solange Kakou-Ngazoa 
Pasteur Institute Côte d’Ivoire 
Platform of Genomic and Molecular Biology
BP 490 Abidjan 
Abidjan 01, Côte d’Ivoire 

Tel: +225 08 24 04 53 
Email:ngazoa_solange@yahoo.fr 

Marie-Jose Kabedi
Institut national de Recherche Biomédicale 
(INRB)
Avenue de la Démocratie
Kinshasa/Gombe, B.P. 1197 Kinshasa 1
Democratic Republic of the Congo

Tel: +243 998 295 595
Email: bedye2001@yahoo.fr

Nadine Mintsey 
Institut national de Recherche Biomédicale 
(INRB)
Avenue de la Démocratie
Kinshasa/Gombe, B.P. 1197 Kinshasa 1
Democratic Republic of the Congo

Tel: +243 998 274 477
Email: nadine.makuth@gmail.com

Anthony Ablordey 
Bacteriology Department 
Noguchi Memorial Institute for Medical Research 
College of Health Sciences 
University of Ghana 
PO Box LG 581 
Legon Accra, Ghana 

Tel: +233 275 652 022/+233 268 564 661 
Email: AAblordey@noguchi.ug.edu.gh

Dorothy Yeboah-Manu
Bacteriology Department 
Noguchi Memorial Institute for Medical Research 
College of Health Sciences, University of Ghana 
PO Box LG 581 
Legon Accra, Ghana

Tel: +233 208123882
Email: DYeboah-Manu@noguchi.ug.edu.gh

Michael Frimpong 
Buruli ulcer research/control group 
Kumasi Centre for Collaborative Research in 
Tropical Medicine (KCCR) 
Kwame Nkrumah University of Science and 
Technology
Private Mail Bag, UPO, KNUST 
Kumasi, Ghana 

Tel:+233 26 594 0908 
Email:mfrimpong28@gmail.com

Richard Phillips
Kumasi Centre for Collaborative Research in 
Tropical Medicine (KCCR) 
Kwame Nkrumah University of Science and 
Technology
Private Mail Bag, UPO, KNUST 
Kumasi, Ghana 

Tel: +233 20 914 0451
Email: rodamephillips@gmail.com
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Name Contact details
Olaoluwa Akinwale
Nigerian Institute of Medical Research, 
6 Edmond Crescent, off Murtala Mohammed 
Way
P.M.B. 2013
Yaba, Lagos, Nigeria

Tel: +234 8055146173
Email: pheabian@yahoo.co.uk

Pam Vincent Gyang 
Nigerian Institute of Medical Research, 
6 Edmond Crescent, off Murtala Mohammed 
Way
P.M.B. 2013
Yaba, Lagos, Nigeria 

Tel: + 234 706 074 8619
Email: gyangvince@yahoo.com

Vera Yatta Walker  
Nationa Public Health Institute of 
Liberia(NPHIL), P.O Box 1871
Emergency Operation Center
Congo Town Back Road
1000 Monrovia 10, Liberia 

Tel: + 231 776421877
Email: yattawalker1@yahoo.com

Camila Johnson
National Public Health Institute of 
Liberia(NPHIL), P.O Box 1871
Emergency Operation Center
Congo Town Back Road
1000 Monrovia 10, Liberia 

Tel:+ 231 777894669
Email: johnsoncarmilia24@gmail.com

Wemboo Afiwa Halatoko
Institut national d’hygiène (INH)
BP 1396, Rue Nangbéto  
Lomé, Togo

Tel:+ 228 90037378 
Email: hjacky78@yahoo.fr

Issaka Maman 
Institut national d’hygiène (INH)
BP 1396, Rue Nangbéto 
Lomé, Togo

Tel:+ 228 90137470
Email: mamanissaka@yahoo.fr

Sundeep Chaitanya 
Department of Biochemistry
Sanger Building
80 Tennis Court Road
University of Cambridge
Cambridge CB21GA
United Kingdom

Tel:+ 44 7424103114
Email: schaitanya@leprosy.org

Estelle Marion
CRCINA 
INSERM, PBH IRIS CHU Angers 
49000 Angers
France

Tel:+ 33 6 28 05 51 49
Email: estelle.marion@inserm.fr
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Name Contact details
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Division of Infectious Diseases and Tropical 
Medicine, University Hospital, Ludwig-
Maximilians University Munich, Leopoldstrasse 
5, 80802 Munich 
Germany

Tel:+ 49 89 2180 3618
Email: bretzel@lrz.uni-muenchen.de

Marcus Beissner 
Division of Infectious Diseases and Tropical 
Medicine, University Hospital, Ludwig-
Maximilians University Munich, Leopoldstrasse 
5, 80802 Munich
Germany 

Tel:+ 49 160 80 7803
Email: beissner@lrz.uni-muenchen.de

Laurent Toe
ESPEN Laboratory
WHO Country Office
Ouagadogou
Burkina Faso

Email: l.toedesire@gmail.com / toela@who.int

Dr Hubert Wang
WHO Country Office
Yaoundé, Cameroon

Tel:+ 237655 978 890
Email: wanghu@who.int

Dr Besong Samuel
WHO Country Office
Yaoundé, Cameroon

Tel:+ 237655 978 891
Email:bessongs@who.int

Kingsley Asiedu 
Buruli ulcer Programme 
Department of Control of Neglected Tropical 
Diseases 
Communicable Diseases 
World Health Organization 
Avenue Appia 20 
1211 Geneva 27, Switzerland 

Tel: +41 22 791 2803
Email:asieduk@who.int 








