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Background
Mycetoma is a common health problem in many tropical and subtropical regions and 
has many serious medical and socioeconomic impacts on patients and communities. 
It’s characterised by massive deformity, disability and high morbidly, yet it is one of the 
badly neglected tropical diseases worldwide. 

It has Only recently been included in the Neglected Tropical Diseases Department/
WHO list as a special condition.

There is a massive knowledge gap in the epidemiology, pathogenesis and                         
management of mycetoma which has severely affected patients’ management and 
proper planning for mycetoma prevention and control measurements.

To bridge this gap, the Mycetoma Research Centre (MRC), University of Khartoum 
was  established. 

Mycetoma the Flesh Eating 
Tropical Disease
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 The Establishment
Mycetoma Research Centre (MRC) was es-
tablished in 1991 under the umbrella of the 
University of Khartoum. It was set up at Soba 
University Hospital to provide an integrated 
high quality medical care for mycetoma pa-
tients, superb research, excellent education, 
teaching and training in the various aspects 
of mycetoma and exceptional community            
development activities. 

MRC is a WHO Collaborative Centre,     
that is recognized globally as a world leader 
and an authoritative advisor in mycetoma man-
agement and research. It is one of its kind-
worldwide as a specialised centre to deal with 
the mycetoma patients. 

The centre is dedicated to the continuous dis-
covery and development of scientific knowl-
edge and clinical skills that is applied that to 
the care of mycetoma patients.
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MRC Vision
To continue to be the world leader in mycetoma management & research

MRC Mission
To eradicate mycetoma, which is a life-mutilating disease, through the                   
advancement and innovation of patients’ care, scientific research, education and 
community advocacy. 

MRC Objectives
The MRC objectives are to: 

•	  Provide the state-of-the-art, multidisciplinary care to individual                                                                                    

            patients, combining medical, surgical, nursing and social expertise.

•	  Conduct outstanding superb scientific research. 

•	  Offer energetic and effective programme of teaching and education.

•	  Deliver effective community development activities.

•	  Establishment of national and global databases on mycetoma.

•	  Establishment of national and international partnership to achieve its

            objectives.

4Mycetoma Research Centre 2014



The MRC Justifications

•	 Mycetoma is a common health problem, endemic in many        
tropical and subtropical regions, reported throuout the globe and 
Sudan is considered the mycetoma homeland.  

•	 Mycetoma enjoys meager attention by medical, health and 
social communities across the globe, as it is not a glorious 
disease. 

•	 Mycetoma commonly affects the poor of the poorest in unrich 
rural areas and they need special care.

•	 Patients commonly present at a late disease stage with serious 
complications.

•	 The lack of an excellent holistic approach to patient care.

•	 The absence of patients’ management guidelines and          
protocols.

•	 To attract national and international support and ignite donors’ 
interest for new drugs discovery, effective diagnostics develop-
ment and community advocacy.
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MRC Committees
The centre has four committees to plan, monitor and evaluate the centre’s activities and they are:

The Clinical Committee.

The Research Committee.

The Education & Continuing  
Professional Development 

Committee.

The Community Development 
Committee
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MRC Staff
The MRC staff members are of medical, health and scientific backgrounds who are interested 
in all facets related to mycetoma. They have rich track records in patients’ management, 
teaching & learning, scientific research and community development activities. 

Prof. Ahmed Mohamed EL 
Hassan, DKSM, DCP, FRCP, 
PhD, FRCPath 
 Emeritus Professor of Pathology

Prof. EL Sheikh Mahgoub, 
MBBS, MD, PhD, FRCPath
Professor of Medical 
Microbiology

Prof. Ahmed Hassan Fahal, 
MBBS, FRCS, FRCSI, MD, 
MS, FRCP(London)
Professor of Surgery 

Dr. Abdulla Osman Abdulla 
Ahmed, BSc, MSc, PhD    
Associate Professor of 
Microbiology 
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MBBS. 
Research Assistant

Dr. Sara Mohamed,       
MBBS 
Research Assistant

Dr. Mohamed Yahia, 
MBBS 
Research Assistant

Dr. Ali wadaa,
MBBS
Research Assistant

Dr. Ahmed Hashim,
MBBS
Research Assistant

Mr. El Sammani Wadatlla, 
MBBS, MD
Consultant Surgeon

Miss. Eshraga Abker,    
MBBS, MD
Consultant Surgeon

Dr. Safa Khadir,
MBBS 
Research Assistant

Dr. Amal Abusabaa,
MBBS 
Research Assistant

Dr. Duaa  Hassan, 
MBBS 
Research Assistant

Dr. Huda Ahmed,
MBBS 
Research Assistant
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Dr. Hagier Elzaien,
MBBS
Research Assistant

Mr. A Razig Osman,
Senior MRC Nurse

Mrs. Fatima Abdlerahman, 
Porter

Mr. Haroun Sharaf,
Porter

Mr. Mosa Ibrahim,
Porter

Mr. Edris Ahmed,
Porter

Miss Nagwa Joda, 
BSc, MSc 
Senior Technologist

Abdalla Abdelrazig
Research Assistant

Mr. Yassir Adam,
Medical Photographer

Sister Safa A Moneium, 
BSc 
Senior MRC Sister
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The Venue
 MRC is nicely constructed has a reception with a gallery, two
 laboratories; molecular & microbiology, library, meeting room, seven
 patients’ consultation rooms, minor theatre, patients’ waiting area,
 medical information unit and green landscape with rare plants and
.trees

 MRC host the National Mycetoma Control Programme,  Ministry of 
Health

Mycetoma Research Centre Activities:
Patients Management

MRC prides itself on a multidisciplinary approach to individual           
patient’s care and combines both medical and surgical expertise with 
specialist nursing and paramedical skills. 

MRC has a long history of providing exceptional care for the myce-
toma patients by putting the welfare of patients first. The medical care 
at MRC is one of continuous change and challenge. 

During the last few years, more than 6700 patients with mycetoma 
have been seen and managed at MRC and they were from the        
Sudan and overseas and that included Ethiopia, Somalia, Yemen, 
Saudi Arabia and Chad. Through the internet and Skype, MRC had 
advised on the management of patients from Bangladesh, India, Ke-
nya, Ukraine and USA. 

The patients’ distribution  
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MRC had managed through some donors such as MSF, national pharmaceutical companies, EL Zakat Chamber fund and individuals to provide 
free drugs for some patients. All patients had free medical consultation at the center and some of them had free surgical treatment at Soba 
University Hospital. 

The Mycetoma Clinic

The Mycetoma Clinic at the MRC was established in 1991, aiming for the provision of mycetoma patients with excellent medical care. More 
than 6700 patients are registered in the clinic and they are seen regularly there. The clinic accepts patients from different parts of the country 
and overseas. The clinical services are offered by a group of well-trained clinicians, pathologists, microbiologists and radiologists as well as 
an expert team of nurses and social workers. 

Treatment guideline for the patients’ treatment was produced by an expert group of experts in mycetoma management. 

Health education sessions, organized by health workers, are conducted regularly. Patients’ counseling is done by the MRC social workers. 
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Development & Utilization of 
New Diagnostic Tools.
MRC had developed many diagnostic tools 
and techniques for accurate, sensitive and safe      
diagnosis of mycetoma and that included:

•	Fine Needle Aspiration Cytology & Cell Block 
Technique

•	Ultrasonic Imaging  

•	Magnetic Resonance Imaging   

•	Molecular Identification of Mycetoma      
Causative Organisms by (PCR)

Currently two novel serological and                
molecular based tests are under development in             
collaboration with the Erasmus Medical Centre,           
University of Rotterdam, The Netherland by a 

MRC Research Assistant. 
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 Health Education & Advocacy 
MRC has produced many CDs, video films, booklets and posters 
on mycetoma for public health education and advocacy and these 
included:

o	The Mycetoma Story   

o	Medical Treatment of Mycetoma  

o	Coping with Mycetoma 

o	Taking Mycetoma Treatment 

o	Going Home after Mycetoma Surgery 

o	Your Centre Social Worker - “Can I be of help to you?” 

o	Investigations for Mycetoma – Patients information

The WHO Khartoum  office               
& groups of medical students at 
the University of Khartoum had                            
produced several video films and 
they are posted at MRC website at:                          
www.mycetoma.edu.sd  
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Mycetoma as a neglected medical, health and socio-economic 
problem was presented several times to the public through:

o	Sudan National TV

o	Khartoum State TV

o	Al Jazeera TV Channel, Qatar

o	Al Hurra TV Channel, Washington 

o	Local Newspapers.  

The MRC has educational websites at: 
www.mycetoma.edu.sd. & http://mycetoma.uofk.edu/

MRC has Facebook page at:
https://www.facebook.com/pages/Mycetoma-Research-Cent
er/533892649995569?ref=notif&notif_t=fbpage_fan_invite

Linked page at:
http://www.linkedin.com/groups/Mycetoma-Consortium-
7431076?trk=groups_management_edit_group_info-h-dsc 

YouTube page at:
www.mycetoma.edu.sd 
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Community Development Activities
Many patients tend to present late with advanced disease where amputation of the 
affected part may be the only possible treatment. Most of these patients are from 
under-developed communities and hence one of the MRC objectives is to reach 
these patients at their communities, to conduct health education sessions and pro-
mote advocacy.

To achieve this, staff members have conducted 
many field trips to various mycetoma endemic 
areas and that included Sinnar, Gazeria and 
the White Nile States.  In these areas, out-pa-
tients clinics were established, house to house 
surveys were conducted and patients were en-
courage to attend these clinics. Patients were 
treated and complicated cases where referred 
to MRC or nearby general hospitals for further 
treatment. 

An integrated management approach was        
adopted and conducted by the MRC at Al Andal-
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ous village, an endemic village at the White Nile State. 
The various problems associated with mycetoma were 
addressed simultaneously at the village level.  House 
to house survey was conducted to detect early myce-
toma cases. A mobile surgical unit at the village was 
established and 70 patients underwent surgical treat-
ment. Health education sessions were conducted.

Medical students from the local university; Bakht-
El-Ruda University were involved in these activities. 
These activities were conducted by generous assis-
tance and funding from the Association for Aid and 
Relief, Japan, a Japanese NGO.
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Medical & Paramedical Staff Training
The centre had trained a core of medical, nursing and health personnel from different parts of the country in                       
various medical, health and nursing aspects of mycetoma and now they are the change leaders in the management 
of mycetoma patients.
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MRC Scientific Research & Publications
At the heart of MRC mission is to improve the patients’ care through the conduction of the state of the art scientific research. To achieve this, 
the MRC conducted many scientific researches across the biomedical spectrum, from fundamental basic science and experimental to clinical 
trials and field survey. 

That was done locally and in collaboration with many highly reputable international centres. MRC gives a high priority to research that is 
likely to make a real difference to clinical practice and the health care of mycetoma patients.

MRC had produced more than 90 original articles published in distinguished journals and textbooks, one textbook and guidelines for patients’ 
treatment and that had contributed notably to the world literature on mycetoma. 
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MRC International Collaboration 
MRC has collaborated with many highly reputable international institutes and centers 
in the field of mycetoma and other endemic and tropical diseases. This has resulted in 
knowledge and experience exchange, technology transfer and the conduction of high 
calibre research and publications. 

Collaborative Centres & Focal Persons:

  Department of Medical Microbiology & Infectious Diseases, Erasmus Medical     
Center, Rotterdam University, Rotterdam, The Netherlands

   Dr. Wendy W.J. van de Sande 
 

Centraalbureau voor Schimmelcultures, Utrecht. The Netherlands. 
   Prof. Sybren De Hoog
 

School of Biology, University of Newcastle, United Kingdom.
   Prof. Michael Goodfellow 

    Department of Dermatology, Dr. Jose E Gonzalez University Hospital, Universi-

dad Autónoma de Nuevo León, Monterrey, Mexico
   Prof. Oliverio Welsh   

   Drugs for Neglected Tropical Diseases initiative (DNDi) Geneva
   Dr. Nathalie Strub-Wourgaft 

   Department of Plant Physiology, Institute for Biological Research “Sinisa 

Stankovic”, Bulevar Despota Stefana , Belgrade, Serbia. 

       Dr. Dejan Stojkovic
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   Strathclyde Institute of Pharmacy and Biomedical Sciences. Strathclyde Univer-
sity, Glasgow, United Kingdom

       Dr. Paul Hoskisson

   Medicimage Foundation United Kingdom

       Mr. Steward Goldstein

   The Swiss Tropical and Public Health Institute, Basel, Switzerland

       Prof. Marcel Tanner

          The School of Pharmacy & Bimolecular Sciences, Liverpool John Moores       
          University 

          Dr. Kehinde Ross 

     The WHO Khartoum Office
          Dr. Anshu Banerjee

      Neglected Tropical Diseases Department,     
      WHO, Genvea 
      Dr. Denis Paul Daumerie        
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Students Teaching & Education
MRC staff is highly committed to provide en-
thused and inspired teaching for under-graduate 
and post-graduate students as well as continu-
ing professional development for medical and 
health professionals.

MRC offers the international exchange pro-
gramme students from different parts of the 
world teaching and training opportunities.

MRC has students’ corner at its website where 
active learning opportunities are offered. www.
mycetoma.edu.sd 

MRC organises students’ competitions on myce-
toma health education issues. www.mycetoma.
edu.sd 
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Post-Graduate Training & Education 
& Career Development Programme
The Centre has ongoing multi-disciplinary research programmes and projects dedicated to basic research on the pathogenesis and progres-
sion of mycetoma, to facilitate the translation of new knowledge and technology into novel treatments and diagnostics and the provision of 
state-of-the-art patient’s care. 

MRC provides research opportunities and training for graduate students who wish to study for a 4-year PhD degree and 2–year master degree 
registered at different national or international universities and institutions. 

MRC also provides Training & Career Development Programme for young clinicians and biomedical scientists at every stage of their careers 
to improve their capacities’ to plan and conduct sound and high-quality research.

MRC offers a comprehensive training programme on various research issues for MRC researchers and researchers nationwide, and continu-
ally assess their training needs and update their training strategy accordingly. The following workshops and training courses are conducted 
regularly and they are:

•	 Research Methodology

•	 Research Ethics

•	 Good Clinical Practice,

•	 Bio-Statistic Principles 

•	 Scientific Writing

•	 Proposal Writing

•	 Literature Search

•	 Different Laboratory Techniques

MRC is committed to produce skilled researchers and to advance and disseminate knowledge, technology and innovation to improve the life 
quality of the mycetoma patients and humanity in general. 
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Post – Graduate Degrees Obtained
The following students had obtained different post-graduate degrees under the supervision of MRC staff

Master Degrees: 
1.	 Miss Amel F. Farouk, MSc Molecular Biology, University of Khartoum, 

   HLA frequency in Sudanese mycetoma patients.

2.	 Miss Rasha W. Shanteir,  MSc Molecular Biology, University of Khartoum, 
   Monitoring of antibody response in Sudanese mycetoma patients. 

3.	 Miss Israa O. Elrayah, MSc Molecular Biology, University of Khartoum.  
    Analysis of the cellular immune response of mycetoma patients, IFNg and IL-10 profiles.

4.	 Dr. Abdel EL Badie Mustauim, MSc Pharmcokinetics, University of Khartoum.
   The pharmacokinetics and pharmacodynamics of ketoconazole in the treatment of mycetoma patients. 

5.	 Dr. Intasar A Rahman, MSc Pharmacology, University of Khartoum.
   The efficacy of ketoconazole in the treatment of eumycetoma Patients.

6.	 Mr. Abdulla Osman Ahmed, MSc Molecular Biology, University of Khartoum.
   Development of a Species-Specific PCR-Restriction Fragment Length Polymorphism Analysis Procedure                                                                                                  

for Identification of Madurella mycetomatis.

7.	  Dr. Ihab EL Agab, MSc Immunology, University of Khartoum.
     Peripheral Blood Mononuclear Cells of Mycetoma Patients React Differently to Madurella mycetomatis Antigens than                                                               
     Healthy Endemic Controls. 

8.	   Miss Hana Awad, MSc mycology, University of Khartoum.
    The use of Western blot in the diagnosis of mycetoma.
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Clinical MD Thesis:

9.   Dr. Ahmed A Fatih, MD  Clinical Surgery, University of Khartoum.

      The predictors of recurrence in mycetoma                       

10. Dr. Mubark Aouda, MD Clinical Surgery, University of Khartoum.

      The clinical presentation of mycetoma. 

11. Dr. Nada Osman Yousif, MD Clinical Paediatrics, University of Khartoum.

      Clinical presentation of mycetoma in children, knowledge, attitude, prac  

      tice towards the disease.   

12. Hagir AM Zein, MD Clinical Surgery, SMSB

      The Predictors of Cure, Amputation & Follow-up dropout among Myce 

      toma Patients as seen at The Mycetoma Research Centre,  University of   

      Khartoum.

13. Dr. Eshraga  Abu Bakhir, MD Clinical Surgery, SMSB
      The effectiveness of Moringa Oleifera in the treatment of mycetoma,       
      in progress.
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PhD Students:

14. Dr. Abdalla Osman Ahmed, Erasmus Medical Centre, Rotterdam University, The Netherlands
      “Molecular and biological studies on Madurella mycetomatis infection in man and mice”.

15. Dr. Wendy Van de Sande, Erasmus Medical Centre, Rotterdam University, The Netherlands

      “Genetic variability, antigenicity and antifungal susceptibility of Madurella Mycetomatis”.

16. Dr. Erika T. Quintana, Newcastle University, UK

      “Streptomyces sudanensis sp.  a new pathogen”. 

17. Dr. Hassab EL Rasoul El Fadi, Gazeria University 

      “Plant-based Pharmacotherapy a Novel Model for Madurella mycetomatis ‎Eumycetoma ‎Treatment”.
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Organisation of Scientific Meetings 
MRC has organised many international and local conferences, seminars and meetings which aimed to act as a medium for medical and health 
professionals and scientists who are interested in mycetoma to maintain contacts, to exchange and update knowledge and experience, to 
provide continuous professional development in mycetoma and also to provide advices and recommendations to the concerned authorities. 

These included:  

•	 Mycetoma Workshop, The American Society of Tropical Medicine & Hygiene Washington DC, USA, 2013.

•	 Mycetoma Workshop, The International Society of Human and Animal Mycology, Berlin, Germany, 2012.

•	 The 5th International Conference on Mycetoma, Khartoum, Sudan, 2011

•	 The Mycetoma International Week, Khartoum, Sudan, 2009

•	 Mycetoma Workshop, The International Society of Human and Animal Mycology, Paris, France, 2006.

•	 The 3rd International Conference on Mycetoma, Khartoum, Sudan, 2002

•	 Mycetoma Seminar, Sinnar University, Sinnar, Sudan, 2005.

•	 Mycetoma Seminar, Gazeria University, Madani, Sudan, 2000

•	 Mycetoma Seminar, The Sudan Association of Surgeons, Annual Conference, 1990, Khartoum, Sudan
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Communication to Learned Societies
MRC members attended and gave more than 50 presentations in many local, and international  conferences, meetings and seminars.

They attended different consultation meetings such as:

•	 The Strategic and Technical Advisory Group on Neglected Tropical Diseases, WHO, Geneva 
•	 Drugs for Neglected Tropical Diseases Initiative, Geneva.
•	 The World Health Assembly, WHO, Geneva. 
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The Mycetoma National Programme
The National Mycetoma Control Program (NMCP) is an integrated joint venture between The Federal Ministry of Health & Mycetoma Research 
Centre, University of Khartoum. It is a service integrated program. Its aim is to eradicate the Mycetoma from Sudan through provision of high 
quality treatment and averting disease complications.  To  do  so,  the  program  focus  on improvement  of  Mycetoma  patients  treatment  
through  provision  of  free  treatment, capacity building of health providers in diagnosis and management of patients, provision of information 
on disease burden and impact of treatment to help in publishing and dissemination of country’s experience to the globe.

 The program policy is focused around six strategies:

•	 Early diagnosis and management of patients to prevent disease complications.

•	 Training  of  health  personnel  to  ensure  adoption of  the  program  guidelines  and proper treatment of patients by competent teams.

•	 Timely and regular supply of drugs to ensure patient access to care and avoid interruption of treatment.

•	 Regular supervision to maintain good performance, problem solving and sharing of knowledge and experience.

•	 Recording  and  reporting  system  to  ensure  flow  of  information  about  disease burden, appropriateness of used regimens and     
assessment of program performance to shape the appropriate strategies.

•	 Increase the community awareness on the disease and its complications through adequate health education

29 Mycetoma Research Centre 2014



30Mycetoma Research Centre 2014

The Mycetoma Consortium
MRC has established with many international partners, the Mycetoma Consortium (MC). Its mission is to eradicate  mycetoma globally as it is 
a mutilating and harming disease affecting the poor of the poorest around the world.

MC Justification:
Mycetoma is a badly neglected disease, it is not included in most of the neglected disease lists although it enjoys all the Neglected Tropical 
Diseases Department/ WHO criteria for that and these are:

o	 A proxy for poverty and disadvantage. 

o	 Affect populations with low visibility and little political voice.

o	 Do not travel widely. 

o	 Cause stigma and discrimination, especially of girls and women. 

o	 Have an important impact on morbidity and mortality. 

o	 Are relatively neglected by research. 

o	 Can be controlled, prevented and possibly eliminated using effective and feasible solutions. 
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The objectives                        

of the Consortium are:
o	 Awareness rising.  
o	 The disease burden assessment.
o	 Early diagnosis and treatment promotion.
o	 Disabilities prevention and rehabilitation  

promotion. 
o	 Discrimination prevention.
o	 Human and financial resources mobilization.
o	 Scientific community involvement.

   Consortium Website:                             
http://www.mycetoma.edu.sd/demo/
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The Mycetoma Research Center Foundation
MRC has established this non-profitable foundation which is a registered charity body           
(No 18889) aiming at promoting the treatment and care of affected
patients, research and education in mycetoma.  
Mycetoma Research Center Foundation
has an office which consists of 

•	 Chairman of the Trustees.            

•	 Secretary.                                     

•	 Fund Raising Co-coordinator.       

•	 Office Administrator.                      

Mycetoma Research Center Foundation office is responsible for the 
day-to-day management of MRC Foundation funds and fund rais-
ing. Certain key events are held during the year in support of the 
Foundation.

The Foundation welcomes the support and donations of private      
individuals, companies and charitable trusts. 

The Foundation Website: 

http://www.mycetoma.edu.sd
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Sudanese Traditional Medicine 
Museum
MRC had established a Sudanese Traditional 
Medicines Museum at the center where a good 
number of items used in treating different dis-
eases in the Sudan were collected and dis-
played.
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MRC Visitors
Through the years, many national and international visitors had visited the MRC. A delegate of 19 ambassadors from Europe, Asia and Africa 
had visited the MRC in response to kind invitation by the WHO Representative in the Sudan to discuss the means and ways to help the myce-
toma patients. The visit was fruitful and many issues were discussed.
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Memorandums of Understanding & Agreements 
MRC had signed many memorandums of understanding and agreements with national and international bodies and associations for collabora-
tion and partnership to promote the welfare of the mycetoma patients, scientific research and community development. 

These included memorandums of understanding and agreements with:

•	 The Federal Ministry of Health, Sudan
•	 Dr. Jose E Gonzalez University Hospital, Universidad Autónoma de Nuevo León, Monterrey, Mexico

•	 The University of Medical Sciences and Technology, Sudan

•	 The Japanese Association for Relief & Help, Japan

•	 The International Association for Relief & Help, USA

•	 El Zakat Chamber, Sudan

35 Mycetoma Research Centre 2014



36Mycetoma Research Centre 2014

Publications

1.	 Fahal AH, Hassan MA.  Mycetoma. Br J Surg. 1992; 79(11): 1138-1141. PMID: 1467883.

2.	  Fahal AH, Suliman SH, Gadir AFA, EL Hag IA, EL Amin FI, Gumaa SA, Mahgoub ES. Abdominal wall mycetoma: an unusual presentation. 
Trans R Soc Trop Med Hyg. 1994; 88(1):78-80. PMID: 8154012.

3.	 Fahal AH, Suliman SH. Clinical presentation of mycetoma. Sudan Med J. 1994; 32: 46-66.

4.	 Fahal AH, El Hassan AM,  Abdelalla AO, Sheik HE, Cystic mycetoma: an unusual clinical presentation of Madurella mycetomatis.  Trans R Soc 
Trop Med Hyg. 1998; 92:6-67.

5.	 Fahal AH, EL Toum EA, EL Hassan AM, Gumaa SA, Mahgoub ES.  A preliminary study on the ultrastructure of Actinomadura pelletieri and its 
host tissue reaction.   J Med Vet Mycol. 1994; 32: 343-348. PMID: 7844700.

6.	 EL Hassan AM, Fahal AH, EL Hag IA, Khalil EAG. The pathology of mycetoma: Light microscopic and ultrastructural features. Sudan Med J. 
1994; 32: 23-45.

7.	 Fahal AH, Hassan MA, Sanhouri M. Surgical treatment of mycetoma. Sudan Med J. 1994; 32: 98-104.

8.	 Fahal AH, EL Toum EA, EL Hassan AM, Gumaa SA, Mahgoub ES. Host tissue reaction to Madurella mycetomatis: New classification. J Med 
Vet Mycol. 1995; 33: 15-17. 

9.	 EL Hag IA, Fahal AH, Khalil  EAG. Fine needle aspiration cytology of mycetoma. Acta Cytologica. 1996; 40(3): 461-46.

10.	 Fahal AH, Omer SM, El Razig SA, Ali ABE, Mahdi EMA, Mahgoub ES.  Thyroid function in mycetoma patients. East Afr Med J. 1995; 72(7): 
454-456. PMID: 7498029.

11.	 Fahal AH, Azziz KAA, Suliman SH, Galib HV, Mahgoub ES. Dual infection with mycetoma and tuberculosis. East Afr Med J. 1995; 72(11): 749-
750. PMID: 8904072.

36Mycetoma Research Centre 2014



37 Mycetoma Research Centre 2014

12.	 Mohamed ARO, Fahal AH, Venge V. Immunoglobulin and inflammatory markers profile in mycetoma. East Afr Med J. 1996; 73(4): 212 (Letter). 
PMID: 8698027.

13.	 Fahal AH, Yagi HI, EL Hassan AM. Mycetoma induced palatal deficiency and pharyngeal plexus dysfunction. Trans R Soc Trop Med Hyg. 1996; 
90: 676-677. PMID: 9015514

14.	 Fahal AH, Sheikh HE, EL Hassan AM. Pathological fracture in mycetoma. Trans R Soc Trop Med Hyg.  1996; 90: 675-676. PMID: 9015513.

15.	 Fahal AH, Sharfi AR, Sheikh HE, EL Hassan AM. Mycetoma: Uncommon complication. Trans R Soc Trop Med Hyg. 1996; 89: 550-552.

16.	 Fahal AH, Sadig ME, Suliman SH, EL Razig SA, Mahgoub ES. Lack of association between ABO blood groups and Rh factor and the tendency 
to develop mycetoma. East Afr Med J. 1996; 11: 769. (Letter). PMID: 8997873

17.	 Fahal, AH, EL Hag IA, Gadir AFA, EL Lider AR, Baraka OZ, EL Hassan AM. The blood supply and vasculature in mycetoma. J Med Vet Mycol. 
1997; 35: 101-106. PMID: 9147269

18.	 Fahal AH, Sheikh HE, EL Lider MA, Homeida MA, EL Arabi YE, Mahgoub ES. Ultrasonic imaging in mycetoma. Br J Surg. 1997; 78: 765-766. 
PMID: 9278658

19.	 Ahmed AOA, Fahal AH, Abugroun EAM, Zijlstra E, Belkum A van, Verbrugh HA. Unexpected high prevelance of secondary bacterial infection 
in mycetoma. J Clin Microbiol. 1998; 36(3):  850-851.ge PMID: 9817883.

20.	 Fahal AH, Sharfy ARA. Vulval mycetoma: a rare cause of bladder outlet obstruction. Trans R Soc Trop Med Hyg. 1998; 92: 652-653. PMID: 
10326112.

21.	 Ahmed AO, Mukhtar MM, Kools-Sijmons M, Fahal AH, de Hoog S, van den Ende BG, Zijstara, ED, Verburgh H, Abugroun ESA, EL Hassan 
AM, van Beklkum A. Development of a species-specific PCR RFLP procedure for the identification of Madurella mycetomatis. J Clin Microbiol. 
1999; 37(10):3175-8. PMID: 10488173. 

22.	 Fahal AH. The management of mycetoma. Post-Grad -Caribbean. 2000;16(4):229-232.

37 Mycetoma Research Centre 2014



38Mycetoma Research Centre 2014

23.	 EL Hassan AM, Fahal AH, Ahmed AO, Ismail A, Veress B. The immunopathology of actinomycetoma lesions caused by Streptomyces 
somaliensis. Trans R Soc Trop Med Hyg. 2001: 95(1); 89-92. PMID: 11280076

24.	 Ahmed AOA, Adelmann D, Fahal AH, Verbrugh HA, Van Belkum A, De Hoog S. Environmental occurrence of Madurella mycetomatis, major 
agent of human eumycetoma in Sudan. J Clin Microbiol. 2002 40(3): 1031-1036. PMID: 11880433. 

25.	 Ahmed AOA, van Vianen W, ten Kate M, van de Sande WWJ, Van Belkum A, Fahal AH, Verbrugh HA, Bakker- Woudenberg IAJM. A murine 
model of Madurella mycetomatis eumycetoma.  FEMS Immunol Med Microbiol. 2003; 37: 29-36. PMID: 12770757. 

26.	 Ahmed AOA, van de Sande W, Van Belkum A, Verbrugh HA, Fahal  A H, van Belkum A. Madurella mycetomatis strains from mycetoma lesions 
in Sudanese patients are clonal. J Clin Microbiol.  2003; 41(10):4537-41 PMID: 14532179. 

27.	 Abd Bagi ME, Fahal AH, Sheik HE, Abdul Wahab O, Taifoor MK, Osmanr EM. High incidence of pathological fracture in mycetoma. Trans R Soc 
Trop Med Hyg.  2003; 97(5):582-4. PMID: 15307432

28.	 Fahal AH. Mycetoma thorn on the flesh Review article. Trans R Soc Trop Med Hyg.  2004; 98(1):3-11. Review.

29.	  Ahmed AO, van de Sande WW, van Vianen W, van Belkum A, Fahal AH, Verbrugh HA, Bakker-Woudenberg IA.In vitro susceptibilities of 
Madurella mycetomatis to itraconazole and amphotericin B assessed by a modified NCCLS method and a viability-based 2,3-Bis(2-methoxy-
4-nitro-5- sulfophenyl)-5-[(phenylamino)carbonyl]-2H-tetrazolium hydroxide (XTT) assay. Antimicrob Agents Chemother. 2004; 48(7):2742-6. 
PMID: 15215141. 

30.	 Ahmed AO, van Leeuwen W, Fahal A, van de Sande W, Verbrugh H, van Belkum A. Mycetoma caused by Madurella mycetomatis:  a neglected 
infectious burden.  Lancet Infect Dis. 2004; 4(9):566-74. Review. PMID: 15336224

31.	 EL Hassan AM, Fahal AH, Veress B. Cell phenotypes, immunoglobulins, and complement in lesion of eumycetoma caused by Madurella 
mycetomatis. Sud J Dermato 2006; 4 (1):2-5.

38Mycetoma Research Centre 2014



39 Mycetoma Research Centre 2014

32.	 van de Sande WW, Fahal A, Verbrugh H, van Belkum A. Polymorphisms in genes involved in innate immunity predispose toward mycetoma 
susceptibility. J  Immunol. 2007; 179(5):3065-74. PMID: 17709521. 

33.	 van de Sande WW, de Kat J, Coppens J, Ahmed AO, Fahal A, Verbrugh H, van Belkum A. Melanin biosynthesis in Madurella mycetomatis and 
its effect on susceptibility to itraconazole and ketoconazole. Microbes Infect. 2007; 9: 1114-1123. PMID: 17644456.

34.	 van de Sande WW, Fahal A, Verbrugh H, van Belkum A. Madurella mycetomatis compounds cross-reactive with galactomannan are detectable 
in culture supernatant but not in serum. J Med Microbiol. 2007; 56: 869-70. PMID: 17510278. 

35.	 Ahmed AA, van de Sande WW, Fahal A, Bakker-Woudenberg I, Verbrugh H, van Belkum A. Management of mycetoma: major challenge in 
tropical mycoses with limited international recognition.  Curr Opin Infect Dis. 2007; 20(2):146-51. PMID: 17496572.

36.	 van de Sande WW, Fahal AH, Riley TV, Verbrugh H, van Belkum A. In vitro susceptibility of Madurella mycetomatis, prime agent of Madura foot, 
to tea tree oil and artemisinin. J Antimicrob Chemother. 2007; 59(3):553-5 PMID: 17324961. 

37.	  Hussein A, Ahmed AEM, Fahal AH, Mahmoud A, Sidig A. Awad K, Ahmed EM. Cervical cord compression secondary to mycetoma infection. 
Sud J Pub Health. 2007; 2(2): 112-115.

38.	 Quintana ET, Wierzbicka K, Mackiewicz P, Osman A, Fahal AH, Hamid ME, Zakrzewska-Czerwinska J, Maldonado LA, Goodfellow M. 
Streptomyces sudanensis sp. nov., a new pathogen isolated from patients with actinomycetoma. Antonie Van Leeuwenhoek. 2008; 93(3):305-
13. PMID: 18157699.

39.	 Dejan Stojković, Marina Soković, Ana Džamić, Mihailo Ristić, Ahmed Fahal Silvana Petrović, Ivana Djujić Sami Khalid. In vitro Susceptibility 
of Actinomadura madurae Clinical Isolates to Turpentine Oil of Pinus pinaster and α-Pinene. Arch. Biol. Sci., Belgrade. 2008; 60 (4): 697-701. 

40.	 Abd El-Bagi MEB, Fahal AH.  Mycetoma revisited. Incidence of various radiographic signs. Saudi Med J. 2009;30(4):529-33. PMID: 19370281.

41.	 Yousif BM, Fahal AH, Yahia MY. The Cell Block Technique: A New Diagnostic Tool for Mycetoma. Trans R Soc Trop Med Hyg.  2010; 104(1):6-9.

39 Mycetoma Research Centre 2014



40Mycetoma Research Centre 2014

42.	 Fahal AH, Abu Sabaa. AH. Mycetoma in Children. Trans R Soc Trop Med Hyg. 2010; 104: 117–12. PMID: 19716573.

43.	 Fahal, AH. Management of mycetoma. Expert Rev Dermatol. 2010; 5(1), 87–93.

44.	 van de Sande WWJ, Fahal AH, Tavakol M, van Belkum A, Polymorphisms in catechol-O-methyltransferase and cytochrome p450 subfamily 19 
genes predispose towards Madurella mycetomatis-induced mycetoma susceptibility. Med Mycol. 26.2.2010; 48(7):959-68. ,  PMID: 20184498 

45.	 van de Sande WW, Fahal AH, Bakker-Woudenberg IA, van Belkum A. Madurella Mycetomatis is not susceptible to the Echinocandin class of 
antifungal agents. Antimicrob Agents Chemother. 2010; 54(6):2738-2740. PMID: 20350944

46.	 Fahal AH, Rahman I A, El-Hassan AM, EL Rahman ME, Zijlstra EE. The efficacy of itraconazole in the treatment of patients with eumycetoma 
due to Madurella mycetomatis.  Trans R Soc Trop Med Hyg. 2011; 105(3):127-32. 

47.	 Alex van Belkum, Ahmed H. Fahal, Wendy W.J va n de Sande. In Vitro Susceptibility of Madurella Mycetomatis to Posaconazole and Terbinafine. 
Antimicrob Agents Chemother.  2011; 55(4):1771-3. 

48.	 Fahal AH, EL Sheik H, El Hassan AM. Venous Varicosity in Mycetoma. Sudan Med J. 2011; 47(1): 20-24. 

49.	 Fahal AH. Mycetoma. Review article, Khartoum Med J. 2011; 4(1): 514-523.

50.	 de Klerk  N, de Vogel C, Fahal AH, van belkum A, van de Sande W. fructose-bisphosphate aldolase and pyruvate kinase, two novel immunogens 
in madurella mycetomatis.  Med Mycol. 2012; 50(2):143-51. 

51.	 Paul A Hoskisson, Ralph Kirby, Vartul Sangal, Nicholas P Tucker, Jolanta Zakrzewska-Czerwinska, Katarzyna Wierzbicka, Paul R Herron, 
Chun-Jong Chu, Dr. govind chandra, Ahmed Fahal, Michael Goodfellow. The draft genome sequence of the human pathogen Streptomyces 
somaliensis, a significant cause of actinomycetoma.  J Bacteriol. 2012; 194(13):3544-5. 

52.	 Zein HAM, Fahal AH, Mahgoub, ES, EL Hassan T, Abdel Rahman, ME,  The Predictors of Cure, Amputation & Follow-up dropout among 
Mycetoma Patients as seen at The Mycetoma Research Centre,  University of Khartoum. Trans R Soc Trop Med Hyg. 2012; 106(11):639-44.  

40Mycetoma Research Centre 2014



41 Mycetoma Research Centre 2014

53.	 Mhmoud NA, Ahmed SA, Fahal AH, de Hoog GS, Gerrits van den Ende AH, van de Sande WW. Pleurostomophora ochracea, a novel agent of 
human eumycetoma with yellow grains.J Clin Microbiol. 2012; 50(9):2987-94

54.	 de Hoog GS, van Diepeningen AD, Mahgoub el-S, van de Sande WW. New species of Madurella, causative agents of black-grain mycetoma. 
J Clin Microbiol. 2012; 50(3):988-94.

55.	 Fahal AH, Arbab MAR, EL Hassan AM. Aggressive Clinical Presentation of Mycetoma due to Actinomadura Pelletierii. Khartoum Med J.  2012; 
5(1): 699-702.

56.	 Mohamed, EW, Suleiman HS, Fadella, AI, Fahal, AH. Aggressive Perineal and Pelvic Eumycetoma: An unusual and challenging problem to 
treat. Khartoum Med J.  2012; (5)2:771-774.

57.	 Wendy Kloezen, Jacques F. Meis, Ilse Curfs-Breuker, Ahmed Fahal, Wendy W. J. van de Sande. In vitro antifungal activity of isavuconazole to 
Madurella mycetomatis. Antimicrob Agents Chemother. 2012; 56(11):6054-6. 

58.	 Mohamed EW, Mohamed, ENA, Yousif, BM, Fahal, AH. Tongue Actinomycetoma due to Actinomadura madurae: A rare clinical presentation. J 
Oral Maxillofac Surg. 2012; 70(11):e622-4.   

59.	 EL Shamy, ME, Fahal AH, Shakir MY, Homedia MMA. New MRI Grading System for the Diagnosis and Management of Mycetoma. Trans R 
Soc Trop Med Hyg. 2012; 106(12):738-42. 

60.	 Fahal AH, van de Sandy, WW. The Epidemiology of mycetoma. Current Fungal Infection Reports. 2012;  6( 4): 320-326

61.	 Mhmoud NA, Fahal AH, van de Sande WW.The association between the interleukin-10 cytokine and CC chemokine ligand 5 polymorphisms 
and mycetoma granuloma formation. Med Mycol. 2012 Dec 4. [Epub ahead of print

62.	 Fahal, AH, The Mycetoma Research Centre, University of Khartoum, Sudan: a success story that need support. IJSR. 2013 3(1): 1-13.

63.	 Ibrahim AI, EL Hassan AM, Fahal AH, van de Sande WW. Identification of the Black Pigment & Heavy Metals in M. mycetomatis Grains using 
Histo-Biochemical Techniques. PLoS One, published 06 Mar 2013, PLOS ONE10.1371/journal.pone.0057774. 

41 Mycetoma Research Centre 2014



42Mycetoma Research Centre 2014

64.	 Suleiman AM, Fahal AH. Oral cavity eumycetoma: a rare and unusual condition. Oral Surg Oral Med Oral Pathol Oral Radiol. 2013; 115(4): 
e23-5.

65.	 Ehab AM Elagab, Maowia M Mukhtar, Ahmed H Fahal, Wendy WJ van de Sande. Peripheral Blood Mononuclear Cells of Mycetoma Patients 
React Differently to Madurella mycetomatis Antigens than Healthy Endemic Controls. PLoS Negl Trop Dis. 2013; 7(4): e2081. doi: 10.1371/
journal.pntd.0002081. Print 2013 Apr.

66.	 van Hellemond JJ, Vonk AG, de Vogel C, Koelewijn R, Vaessen N, Fahal AH, van Belkum A, van de Sande WW. Association of eumycetoma 
and schistosomiasis. PLoS Negl Trop Dis. 2013 May 23;7(5):e2241. doi: 10.1371/journal.pntd.0002241. Print 2013 May

67.	 van Belkum A, Fahal A, van de Sande WW Mycetoma caused by Madurella mycetomatis: a completely neglected medico-social dilemma. Adv 
Exp Med Biol. 2013; 764:179-89.

68.	 Fahal AH, Elkhawad AO.  Managing mycetoma: guidelines for best practice Expert ‎Rev Dermatol 2013; 8(3)‎: 301-307.

69.	 Al Dawi AF, Mustafa MI, Fahal AH, EL Hassan AM, Bakhiet SM, Mahgoub ES, Mergani A, Mukhtar MM. The Association of HLA-DRB1 & HLA-
DQB1 and the occurrence of Eumycetoma. Khartoum Med J – 2013; 6(3): 923 – 929 

70.	 GS de Hoog, S. Abdalla Ahmed, MJ Najafzadeh, DA Sutton, M. Saradeghi Keisari, AH Fahal, U. Eberhart, B. Stielow, GJ Verkley, Lian Xin, 
WWJ van de Sande.  Phylogenetic findings suggest possible new habitat and routes of infection of human eumycetoma. PLoS Negl Trop Dis. 
2013 May 16; 7(5):e2229. doi: 10.1371/journal.pntd.0002229. Print 2013 May 

71.	 Najwa A. Mhmoud, Ahmed H. Fahal, Wendy W. J. Van De Sande. The association between the interleukin-10 cytokine and CC chemokine 
ligand 5 polymorphismsand mycetoma granuloma formation. Med Mycol 2013, 51, 527–533.

72.	 Mhmoud N, Fahal A, Wendy van de Sande WJ. Polymorphisms of interleukin-10 and CCL5 Genes in Tuberculosis.  Trop Med Int Health. 2013; 
18(9): 1119-1127.  doi:10.1111/tmi.12141

73.	 Ezaldeen EA, Fahal AH, Osman A (2013) Mycetoma Herbal Treatment: The Mycetoma Research Centre, Sudan Experience. PLoS Negl Trop 
Dis 7(8): e2400. doi:10.1371/journal.pntd.0002400

42Mycetoma Research Centre 2014



43 Mycetoma Research Centre 2014

74.	 Fahal AH, ‎ Shaheen S‎. Orthopaedic Aspects of Mycetoma: Instructional Review. Bone Joint J 2014; 96-B: 420–5.

75.	 Geneugelij K, Kloezen W, Fahal AH, van de Sande WWJ.  Active matrix metalloprotease-9 is associated with the collagen capsule surrounding 
the M. mycetomatis grain in mycetoma.  PLoS Negl Trop Dis Published: March 27, 2014. DOI: 10.1371/journal.pntd.0002754.

76.	 Wendy W. J. van de Sande, El Sheikh Maghoub, Ahmed H. Fahal, Michael Goodfellow, Oliverio Welsh, Ed Zijlstra. The Mycetoma Knowledge 
Gap: Identification of Research Priorities.  PLoS Negl Trop Dis Published: March 27, 2014 DOI: 10.1371/journal.pntd.0002667.

77.	 Ahmed SA, van de Sande WJ, Stevens DA , Fahal AH, van Diepeningen A, Menken SBJ,  and de Hoog GS. Revision of agents of black-grain 
eumycetoma in the order Pleosporales (in press)

78.	 Fahal AF, Mahgoub ES, EL Hassan ESM, EL Hassan AM.  Eye Eumycetoma: The Mycetoma Research Centre, Sudan Case Series & Literature 
Review.  Infectious Diseases in Clinical Practice (in press)

79.	 Wendy W. J. van de Sande, Ahmed H. Fahal, Michael Goodfellow, El Sheikh Maghoub, Oliverio Welsh, Ed Zijlstra. The merits and pitfalls of the 
currently used diagnostic tools in mycetoma. PLoS Negl Trop Dis (in press).

80.	 Sarah Abdalla Ahmed, Wendy Kloezen,  Frederick Duncanson, Ed Zijlstra, G. Sybren de Hoog, Ahmed H. Fahal, Wendy WJ van de Sande. 
Madurella mycetomatis is highly susceptible towards Ravuconazole. PLoS Negl Trop Dis  June 19, 2014 DOI: 10.1371/journal.pntd.0002942

81.	 Najwa  A Mhmoud,  Ahmed H Fahal,  El Sheikh Mahgoub, Wendy W J van de ‎Sande. The combination of Amoxicillin-clavulanic acid and keto-
conazole proved to be ‎effective and safe for treatment of Madurella mycetomatis eumycetoma patients ‎with secondary Staphylococcus aureus 
infection. PLoS Negl Trop Dis June 19, 2014 DOI: 10.1371/journal.pntd.0002959. 

82.	 Fahal AH, Zylastra EE, Rahman ME, Mahgoub, ES, EL Hassan AM, Hashism A, Hago New model for mycetoma management in Sudan. PLoS 
Negl Trop Dis (Accepted).

83.	 Welsh O, Al-Abdely HM, Salinas-Carmona MC, Fahal AH.  Mycetoma Medical Therapy. PLoS Negl Trop Dis (Accepted).

43 Mycetoma Research Centre 2014



44Mycetoma Research Centre 2014

Contribution to Books, Guidelines & News Letters

84.	 van de Sande, WWJ, Fahal AH, de Hoog S, van Belkum A. Madurella. In D. Liu (ed.), Molecular detection of fungal pathogens. Taylor & Francis 
CRC Press, 2011, pp  958  

85.	 Fahal, AH Mycetoma in Richard, Guerrant, Walker, Peter, Tropical Infectious Diseases: Principles, Pathogens and Practice. Third edition, Else-
vier Publisher, 2011, chapter 83, pp. 565-568 

86.	 Fahal AH. Mycetoma in Williams, Bulstrode, O’Connell, Bailey and Love’s Short Practice of Surgery 26E:  26th Edition, Oxford University Press, 
2013, pp 64-68.

87.	 van Belkum A, Fahal, AH,  van de Sande WW. Mycetoma by madurella mycetomatis: A completely neglected medico-social     dilemma. In Hot 
Topics in Infection and Immunity in Children IX. Springer Science & Business Media New York 2012

88.	 Fahal AH, Mycetoma: Clinico-pathological Monograph, University of Khartoum Press. 2006.

89.	 Fahal AH, Actinomycetoma in Africa: in Serrano JA, Sandoval AH, Beaman BL. Actinomicetoma, Merida, Venezuela, 2006.

90.	 Hassan MA, Fahal AH.  Mycetoma: in Tropical Surgery, Kamil R, Lumbly J, Westminster Publication LTD, 2004.

91.	 Fahal AH, Evidence Based Guidelines for the Management of Mycetoma Patients, 2001.

Articles in press 

92.	 Zijlstra EE, van de Sande WW, Welsh O, Mahgoub ES, Goodfellow M, Fahal AH. Mycetoma: review paper – lancet 

93.	 Fahal AH, Mahgoub ES, EL Hassan AM. Mycetoma in the Sudan: The Mycetoma Research Centre Update.‎

94.	 Ahmed AK Ahmed, SH Suleiman, Fahal AH Aggressive Uncontrolled Gluteal Eumycetoma Invading the Pelvic Cavity and ‎the Spinal Cord:  
Unusual Clinical Presentation. 

44Mycetoma Research Centre 2014



45 Mycetoma Research Centre 2014

95.	 Ahmed SA, de Hoog GS, Stevens DA, Fahal AH and van de Sande WJ. In vitro antifungal susceptibility of black grain eumycetoma in the order 
Pleosporales against eight antifungal agents

96.	 Pietro Nenoff, Dieter Reinel, Helmut Schöfer, Wendy WJ van de Sande, Ahmed Fahal. Eumycetoma and actinomycetoma – an update on 
causative agents, epidemiology, pathogenesis, diagnostics and therapy

Electronic Publications
•	 Virtual Patients Campus

Had created 20 cases
At the University of Khartoum website at

http://classes.uofk.edu/course/view.php?id=433

Ongoing Research Projects
MRC is currently, conducting several research projects addressing different mycetoma problems. Different research groups working
locally and in collaboration with different international centers and institutes to execute that.

45 Mycetoma Research Centre 2014



46Mycetoma Research Centre 2014

Contact Us
Mycetoma Research Center
Soba University Hospital
PO Box 102 
Khartoum, Sudan.
Tel/ Fax 249-183-383590
Website: www.mycetoma.edu.sd 
               http://mycetoma.uofk.edu
               www.mycetoma.edu.sd/consortium 
E-mail info@mycetoma.edu.sd 

46 Mycetoma Research Centre 2014


