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Abstract
Background: The unfortunate ongoing high burden of fungal diseases requires expertise in medical
mycology.

Objective: The popularity of medical mycology dissertation topics among  postgraduate microbiology
trainees at the College of Health Sciences, Makerere University, Uganda was determined.

Methods. Dissertations submitted to the Departments of Medical Microbiology and Immunology &
Molecular Biology from 2011 through 2018 were reviewed retrospectively and the proportion of topics in
medical mycology expressed as fractions of the total number of dissertations were analysed using
descriptive statistics.

Results. A total of 152 dissertations were retrieved. Of these, only 5 (3.3%) dissertations were on medical
mycology compared to bacteriology (50.7%, n=77), virology (27.6%, n=42), parasitology (14.5%, n=22)
and immunology (4.0%, n=6). Of the 5 dissertations on mycology, the fungal diseases studied by the
postgraduate microbiology trainees were cryptococcal meningitis (40%, n= 2), Candidiasis (20%, n=1),
super�cial mycoses (20%, n=1) and invasive fungal diseases (20%, n=1). The most common method that
was used for studying the fungal diseases was the conventional culture methods 60%, n=3.

Conclusion. Medical Mycology is not a popular research topic among postgraduate trainees of
microbiology at Makerere University.

Background
Fungal diseases have emerged as important causes of morbidity and mortality worldwide 1–3. The rising
incidence of fungal diseases is due to increases in the number of susceptible individuals including people
living with human immunode�ciency virus HIV/AIDS (PLWH), cancer patients, immunosuppressive
therapy, organ transplant recipients and patients requiring critical care with prolonged hospitalisation 4,5.

More than 90% of fungal-related deaths result from species that belong to one of the four genera,
Cryptococcus, Candida, Aspergillus and Pneumocystis 1–3. The species of these fungal genera cause a
spectrum of diseases which range from super�cial conditions of the outer keratinised layer of the skin to
invasive fungal disease (IFD) of the bloodstream and/or deep seated organs such as the brain, heart,
liver, lungs, spleen and the kidneys6. Of particular concern is the high mortality rate associated with
invasive fungal infections which often exceeds 50% despite antifungal therapy 2,7.

In Uganda, HIV/AIDS has underscored cryptococcal meningitis as a leading IFD 8where the 6-month
survival remains ≤ 40 % in routine antiretroviral and antifungal therapy 9. One way to contribute to the
�ght against the burden of fungal diseases is to build capacity through training and research in medical
mycology 10. At Makerere University; the second best medical school in Africa, postgraduate students can
choose to conduct research for their dissertations in medical mycology. Therefore, in this study, we aimed
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to determine the popularity of medical mycology topics among the microbiology postgraduate trainees at
Makerere University.

Materials And Methods

Study Design and Setting
This descriptive retrospective study was conducted between March and October of 2020, inclusive.
Topics of dissertations of the Microbiology postgraduate trainees of Master of Medicine in Microbiology
(M. Med) and Master of Immunology and Clinical Microbiology (MICM) of Makerere University from 2011
through 2018 were reviewed. The study sites were the Departments of Medical Microbiology and
Immunology and Molecular Biology, School of Biomedical Sciences, College of Health Sciences, Makerere
University.

Data management and analysis
Data on the dissertations including year, research topic, organism/category of organism and study
methods used were entered in Microsoft O�ce Excel 2016 (Microsoft Corp., Redmond, WA, USA). The
research methods used in the theses were further classi�ed as microscopy, culture, molecular biology,
antigen detection and serology. The data were analysed using ggplot2 package in R statistical computing
software and analysed for the number of theses, frequency of medical microbiology sub-disciplines of
Bacteriology, Virology, Parasitology, Mycology and Immunology.

Ethical issues
The authors con�rm that the ethical policies of the journal, as noted on the journal's author guidelines
page, have been adhered to. No human participants were involved in the study. Secondary data were
largely available from Makerere University archive and so no ethical clearance was needed. The student
names were anonymised, and only study numbers were used for identi�cation.

Results
A total of 152 dissertations that were submitted to the Departments of Medical Microbiology and,
Immunology and Molecular Biology from 2011 to 2018 were reviewed (Fig. 1). The least number of
theses was recorded in 2014 at 5.9% (9/152) while 2018 saw the highest number of submitted theses at
21.1% (32/152) (Fig. 1) over the eight years. The most popular theses sub-discipline was bacteriology at
50.7% (77/152) while mycology was the least researched at only 3.3% (5/152) (Fig. 2). The rest of the
sub-disciplines included: virology 27.6 % (42/152), parasitology at 14.5% (22/152), and immunology of
4.0% (6/152) (Fig. 2).

The most common methods used in the dissertations were immunology 49.3% (75/152), culture 23%
(35/152) and molecular biology 22.3% (34/152) while bioinformatics and microscopy were the least used
4% (6/152) and 1.3% (2/152), respectively (Fig. 3.).
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Of the 5 mycology dissertations, 2 of them were on cryptococcal meningitis diseases (40%, n = 2), while
for the 3 remaining dissertations were each written on super�cial mycoses (20%, n = 1), candidiasis (20%,
n = 1) and invasive fungal diseases (20%, n = 1) (Table 1).

All the methods used for mycology dissertations were phenotypic based; culture (n = 3) and immunology
(n = 2) (Table 1).

 

Table 1
Fungal diseases studied by postgraduate trainees who

wrote mycology dissertations over the years from 2012 to
2019 and the methods used.

Year Fungal disease Methods

2012 Super�cial mycoses Culture

2012 Cryptococcal meningitis Immunology

2014 Cryptococcal meningitis Immunology

2014 Candidiasis Culture

2019 Invasive fungal diseases Culture

Discussion
Fungal infections continue to impose a signi�cant threat, globally 1–3 exacerbated by a plethora of
challenges faced in the �eld of medical mycology (10). The present study to determine the popularity of
medical mycology research topics among postgraduate microbiology trainees in one of Africa’s leading
University in Uganda, showed that only 5 (3.3%) dissertations were written on fungal diseases. This
means that medical mycology was the least researched dissertation topic at Makerere University.

One possible explanation to the limited research on fungal diseases among postgraduate trainees is the
lack of formal training in medical mycology. I am the �rst and only formally trained mycologist at
Makerere University. A result of the previous de�cit is that the teaching of mycology is only a minor
section; three credit units (maximum being �ve) in the training of postgraduate M. Med. students at
Makerere University. Moreover, in the MICM program, medical mycology is not taught as a separate
course unit but an integral component of fundamentals of microbiology course unit. With the limited
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mycology content in the medical microbiology postgraduate programs, perhaps, the student’s research
dissertations were not guided by their interests but faculty research projects in which their studies were
nested. This inference is supported by the fact that the most researched fungal diseases were
cryptococcal meningitis (40 %, n = 2) which is the leading invasive fungal disease highlighted by
HIV/AIDS in Uganda11.

Makerere University, College of Health Sciences through the Infectious Diseases Institute is an
internationally recognised research hub for cryptococcal meningitis. However, as elsewhere in other
resource limited countries, capacity for research in other fungal diseases is just improving in Uganda 10.

Additionally, we analysed the frequency of methods used for research in the theses (Fig. 3). Most
methods that were used were molecular biology techniques. However, molecular techniques are not yet
well developed for diagnosis of fungal diseases. Signi�cantly, in low- and middle -income countries, like
Uganda, where molecular tests are prohibitively costly, the predominant methods for diagnosis of fungal
diseases are microscopy and culture based phenotypic techniques. In all the medical mycology theses,
only phenotypic methods were used. Therefore, it is possible that the limited laboratory methods could
have affected the choice of the students to conduct research in fungal diseases.

Another obvious and true possibility is that students lacked funding to explore their research interests in
fungal diseases. Unlike other �elds, dedicated funding for the training of students in medical mycology
from major funding bodies is only emerging, where at present, the EU EDCTP is funding an early career
fellowship at Makerere University.

Our �ndings are consistent with a report from a recent inaugural European Molecular Biology
Organisation meeting on AIDS-related mycoses that listed training needs, requirements for laboratory
testing methods and increased funding as priority areas for improved mycology research in low- and
middle- income settings 10. A study from Gulu University in Uganda, also showed that using freely
available online materials on medical mycology for teaching and learning can enhance capacity building
in medical mycology 12. Therefore, there is need to establish a stand-alone formal medical mycology
postgraduate programs in Uganda. Following, the Department of Medical Microbiology in collaboration
with Manchester University, UK has developed a curriculum for MSc Medical Mycology to be hosted at
Makerere University. It is expected that the program will lead to a steep rise in the number of medical
mycologists in Uganda. The collaboration between Makerere University and Manchester University are
also working to ensure that teaching materials can be made available online. The �ndings of our study
are in agreement with the report by Brown et al 10 on improving mycology expertise in developing
countries through training.

Conclusion
We report a low interest in fungal disease research among postgraduate microbiology trainees of
Makerere University, Uganda, possibly due to lack of a formal medical mycology training program. There
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is need to establish and fund a medical mycology program at Makerere University.
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Figures

Figure 1

The number of theses submitted from 2011-2018 The years 2014 and 2018 had the lowest and highest
numbers of theses, respectively.
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Figure 2

Frequency of sub-disciplines of the dissertations submitted. Bacteriology projects are more popular
among postgraduate microbiology trainees

Figure 3

Methods used for data collection in the theses. Immunological techniques were commonly used.
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