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Abstract

Fungal infections tend to be the most commonly diagnosed skin disease
in Africa and with a high percentage of incidence among school-age children.
This epidemiological survey summarized the epidemiological trends of
dermatophytoses reported in West African countries. The review protocol was
done in March 2019 through a literature search using Medline, Google Scholar,
PubMed and African Journals Online (AJOL) databases to download all
published papers reporting fungal infections among school-age children in
West Africa. The period included in the reports was February 2007 to January
2019. A total number of 36,299 samples were investigated by the authors
across West African countries and a total of 6262 were recorded positive with
dermatophytes segregated by male and female. Tinea capitis has a prevalence
of 44.4% and mainly affected children of ages 6-10 years (78.09%). This was
followed by Tinea corporis and Tinea unguium with a prevalence of 19.4% and
13.9% respectively. Trichophyton species [n=67 (54.92%)], Microsporum
species [n=34 (27.87%)], Aspergillus species [n=6 (4.92%)] and
Epidermophyton species [n=5 (4.10%)] are most keratinophilic fungi isolated.
The scalp [n=2471 (38.51%)], scalp and body [n= 2142 (33.38%)] and toe and
nails [n=479 (7.46%)] were the most affected body parts recorded. Tinea
capitis remains a common infection among the subjects, and various
interventions are needed to reduce the spread of dermatophytic infections in
this category.
Keywords: Dermatophytes; Epidemiology; West Africa Skin infections;
Dermatophytoses; Diseases.

Introduction

Dermatophytes are fungi that have a well-developed biological
mechanism to degrade nonliving cornified layer of the epidermis or keratinized
tissues which are usually found in the skin, hair, and nails of human and other
animals. They lack ability to penetrate viable tissue of an immunocompetent
host'. Dermatological problems manifesting as primary and secondary
cutaneous complaints constitute at least 30% of all outpatient visits to a
paediatrician®®.  Medical treatments, immune-compromised conditions,
malnutrition, surgeries and exposure to heavy metals (like mercury) have
responsibility for the increase in fungal infections™®. Other factors that can
predispose one to fungal infections include personal hygiene, crowded living
and poor sanitary condition, size of family, age, warm humid climate,
socioeconomic status, and international travels’.

Farm workers that are exposed to various reservoirs of dermatophytes

like mud, cow dung, manure, dust and soil are prone to both superficial and
other forms of mycoses'® .
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The prevalence of superficial mycotic
infections is on the rise in the recent time has risen to
such a level in the last decades that skin mycoses
now affect more than 20-25% of the world’s
population, making them one of the most frequent
forms of infections’®. The distribution of the
dermatomycoses, their causative agents and the
prevailing infection patterns vary with geographical
location and are also affected by a wide range of
environmental and cultural factors***. In addition,
the frequency of dermatomycoses is fostered by low
socioeconomic status: crowded living conditions
which provide multiple opportunities for skin-to-skin
contact. Proximity to animals and long use of
antibacterial drugs contribute to the high prevalence
of dermatophytes. Dermatophytosis inflicts a lot of
psychosocial trauma due to attached social stigma,
ulceration, and sometimes irritation as well as
representing a potential source of secondary bacterial
infections’®.  Fungal infections caused by
dermatophytes had been extensively reported to be a
public health problem in Nigeria and all over the
world""?,

This, however, cannot  still be
overemphasized as the contagious nature among
animal communities; the high cost of treatment, the
difficulty of control, and the public health
consequences explain their great importance®. More
so, adequate information provided on the reported
cases will help focus on the provision of adequate
patient management, diagnosis, control programmes
and antifungal drug resistance surveillance. Hence,
this systematic study/review attempts to summarize
current epidemiological trends for fungal infections.
Its main focus is on dermatophytes in Cameroun,
Ivory Coast, Mali and Nigeria where these infections
have the highest prevalence in sub-Saharan Africa.

Experimental
Search Criteria

A systematic literature search for articles on
dermatophytes in selected West African countries
was done in March 2019. The period included in this
search was from January 2007 to January 2019. The
literature search was done using African Journals
Online (AJOL), Google Scholar, Medline, NCBI and
PubMed databases and other relevant literature to
identify all published papers reporting fungal
infection rates from West Africa. The search terms
used were fungal infections and West Africa,
mycosis and West Africa, dermatophytosis in West
Africa, dermatophytosis in each of the countries in
West  Affrica, skin infections, MyCcosis,
dermatophytes, and prevalence of dermatophytes in
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each of the West African countries. Published articles
from Nigeria and neighboring West African countries
such as Cameroon, Mali, Ivory Coast, Senegal,
Burkina Faso, Togo, and Ghana were considered for
further analysis. During the searching, abstracts were
reviewed and relevant studies with full-text articles
concerning the objective were sought for. Duplicate
studies were excluded. Articles on the worldwide
epidemiology of invasive fungal infections were
reviewed for citations of publications (journal articles
and books) from those countries. The references in all
relevant papers were reviewed for additional
publications that may not have been cited elsewhere.
However, a manual search of the reference lists of all
the selected articles was also performed to identify
other relevant articles for final selection. Articles
were selected if the following inclusion criteria were
fulfilled: availability of full-text article in English;
studies were performed on humans and site of
infection was appropriately stated. In addition, for
each of the papers, the study design include a
population base (hospital, community, and special
cohorts), diagnostic criteria on dermatophytosis,
survey methods, and results were reviewed. More so,
specific populations at risk were used although, most
papers on dermatophytosis reported children as most
affected.

Eligibility of the Studies
Studies focusing on dermatophytosis, with relevant
data stated were selected (Fig. 1).

Id

f“_"l Records identified from Records removed before

ca Databases (n=118) screening: Duplicate records
tio removed (n =5)

_

Records screened (n=113) ——*| Records excluded (n = 85)

f: Reports sought for retrieval Reports not retrieved
en| | (n=28) | m=12)
in +
: I
Reports assessed for Reports excluded:
eligibility (n = 16) > Not within the year of search
(n=17)
Not within the area of study
— (n=38)
In - Not reporting specific data (n = 24)
cl Studies included in review Incomplete data (n = 6)
ul | (n=16)
ed

FE. 1. Identification of studies included in the review
of dermatophytes and dermatophytoses acquisition
among school-age children.

Inclusion Criteria

Observational studies done in schools,
hospitals and communities were included in the
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study. The objective of the study was to find out the
epidemiology of dermatophytes in West African
countries.

Exclusion Criteria

Case reports, editorials, commentaries,
letters to the editor and unpublished material were
excluded from this study. Articles, in which data
were not expressed and as well without citation were
excluded from the study. Articles which do not relate
to the geographical area of study were also excluded.

Results & Discussion

The incidence of dermatophytosis according
to the age group is presented in Table 1. The age
range of the study participants is < 1-15 years. The
age group predominantly infected was 6 -10 years
(78.09%) followed by 11-15years (15.43%). The
lowest incidence was from the age group < 1- 5 years
(6.49%) respectively. The total number of subjects
reported in all the studies were 36,299. Table 2
shows the total number of subjects screened in the
studies that were reviewed from the countries were
the primary investigations were conducted. A total of
6,262 were positive to dernmatophytes with a
prevalence of 17251 per 1000 persons screened.
Although, sex of the subjects from Ivory Coast was
not specified. A total of 67 (54.92 %) out of 122
organisms isolated from different dermatophytic
infections were reported to be Trichophyton spp.
Trichophyton was the most predominantly isolated
species followed by Microsporum with 27.87 %
(n=34) and Epidermophyton (4.09 %) as shown in
Table 3.

Table 1: Age distribution of school age children with
dermatophytosis in the studies

Age Total Percentage (%)
<15 2354 6.49
6-10 28345 78.09
11-15 5600 15.43

Table 2: Incidence of dermatophytes according to
sex and country distribution
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Ivory M
Coast
F
Sub-
total
Mali M
F
Sub-
total
Total

NS* 1819
NS* 639

17745 2455
286 142
304 90
590 232
36299 6262

496.50
296.05

17251

NS*-notspecified

Table 3: Prevalence of dermatophytic fungi in cases
of dermatophytosis among school children

Countr  Sex/  No.cree  No. Incidence(perthou
y Gend ned Positi sand)
er ve
Nigeria M 6815 1923 269.85
F 6548 1275 188.38
Sub-" 43363 3108
total
Camero M 2800 303 108.21
un
F 1801 74 41.08
Sub-
fotal 4601 377

Genus Species No. of % of
Occurrence Occurrence

Trichophyton schoenleinii 7 10.45

verrrucosum 7 10.45

mentagrophytes 13 19.40

tonsurans 10 14.93

yaoundei 1 1.49

rubrum 11 16.42

concentricum 1 1.49

soudanense 8 11.94

violaceum 6 8.96

terrestre 1 1.49

interdigitale 1 1.49

other species 1 1.49

n==67 100

Microsporum gallinae 2 5.88

gypseum 6 17.65

canis 7 20.59

audouinii 11 32.35

ferrugineum 3 8.82

nauum 2 5.88

langeronii 2 5.88

other species 1 2.94

n=34 100
Epidermophyton  floccosum 4 80
Other species 1 20

n=>5 100

Aspergillus fumigatus 3 50.00

niger 2 33.33

flavus 1 16.67

n==6 100

Candida albicans n=2 100
Penicillium NS* n=2 100
Mucor NS* n=2 100
Trichoderma NS* n=1 100
Rhizopus NS* n=1 100
Alternaria NS* n=1 100
Acremonium NS* n=1 100

NS* - Not specified
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As shown in Table 4, a total of 36,299
subjects were screened while only 6,417 were
infected with dermatophytes. Studies from Ivory
Coast screened the highest number of subjects
(n=17,745) with 138.51 incidences per 1000,
followed by those from Nigeria with 13,363 with
239.32 incidences per 1000 while 4,601 subjects
were screened in Cameroun with an incidence of
81.93per 1000. Nigeria has the highest number of
children infected by dermatophytes followed by the
Ivory Coast. Of all the countries from which the
primary studies were conducted, Mali has the highest
incidence of 393.22 per 1000.

Table 4: Distribution of dermatophytes among the
school age children based on countries
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Tinea 7 19.4
corporis

Pltyr|a5|s 1 28
versicolor

Tinea pedis 3 8.3
Tinea cruris 1 2.8
Tinea 1 28
mauum

Total 36 100

Table 6: Study base of the study and the source of
the data for the determination of demertophytes in
school children

. No of Total Total Incidence

Countries Articles No. No Per
Sampled Infected Thousand)

Nigeria 13 13,363 3198 239.32
Cameroun 1 4,601 377 81.93
Ivory 1 17745 2455 13835
coast
Mali 1 590 232 393.22

Total 36,299 6417 176.78

Total Incidence
No of Total No.

Type of study Articles  Investigated Po,:i%ve ThoF:Jes;n d
School- 12 33753 5905  169.60
based
Community-
based 3 2114 463 219.01
Hospital-
based 1 432 49 113.42
Total 16 37362 6417 171.77

Table 7: Distribution of dermatophytes according to
sites of infection among the subjects

Tinea capitis was the most prevalent clinical
feature among the dermatophytosis reported. Tinea
capitis accountyed for 44.4% of the dermatophytosis
reported followed by Tinea corporis and Tinea
unguium with percentage prevalence of 19.4% and
13.9 % respectively (Table 5). The distribution of
dermatophytes in the articles as shown in Table 6. the
primary data were collected from different subjects
from different places were the subjects were
recruited. Twelve out of sixteen studies were from
school-based while 3 and 1 were from community
and hospital respectively (Table 6). Table 7 shows
the distribution of dermatophytes and the body part
affected. Most isolates were recovered from the scalp
[n=2471 (38.51%)], followed by scalpwithother parts
of the body [n=2142 (33.38%)] were the main body
affected by the infection.

Table 5: Prevalence of various clinical types of

dermatophytes
Clinical No of Percentage (%) of
Features Appearance Appearance
Tinea 16 444
capitis
Tinea 5 139
unguium
Tinea faciei 2 5.6

Parts Frequency In Percentage
Affected Avrticles Occurrence

Scalp 2471 38.51
Hand 112 1.74
Trunk 80 1.25
Skin 46 0.71
Ear 21 0.33
Face 189 294
Toe and nails 479 7.46
Nails only 28 0.44
Head only 413 6.43
Body only 336 5.23
Finger 21 0.33
Groin 14 0.22
Feet 35 0.54
Finger nails 7 0.11
Scalp  with

body 2142 33.38
NS* 24 0.38
Total 6417 100

NS*- Not specified.

The word cloud of the key words found in
the article used was shown in Fig. 2 while the map of
the countries where the primary research were
conducted were shown in Figure 3.
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Fig. 2. Word cloud showing the frequency of the
keywords used in the articles.

G/

S

Fig. 3. A Map showing the selected countries from
which the data were collected

DISCUSSION
This survey showed that the children age

group 6-10 years followed by 11-15 years are mostly
affected by Tinea capitis which is similar to the
report of Ayanbimpe et al.?%. There is a general belief
that children of this age group constitute the most
active population who are explorative and engage in
playful activities on the playgrounds that allow for a
high degree of body contact and are more likely to be
in closer contact with sources of a fungal pathogen
like soil. Large family sizes, close family contact
(overcrowding) and sharing of personal items like
combs, towels, and pillows together account for the
high incidence of Tinea capitis in children®.
Similarly, poor standard of living and poor hygiene
could also be predisposing factors encouraging the
high rate of dermatophyte infections among children.
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Also, pre-puberty and puberty years have been
identified as a high infection period for
dermatophytosis®.

In addition, Tinea capitis primarily affects
children in developing countries while Tinea pedis
and Tinea unguium pose the greatest burden to adults
and the elderly in developed countries®. The results
of this survey corroborate similar studies in the
United States, which have recognized Tinea capitis as
an increasingly common pediatric infection with the
highest incidence occurring mostly in black
children®. According to Onuboguet al.”®, daily hair
care with soap is even a risk factor for Tinea capitis,
because acid soaps fight against bacterial
proliferation contrary to fungus, and alkaline soaps
increase the pH of the skin, making it more
vulnerable to infections. The high incidence of this
infection in this group may be due to low fungistatic
fatty acid levels which imply the absence of saturated
fatty acids that provide a natural protective
mechanism against fungal infections®’.

The frequency of  occurrence  of
dermatophytosis was higher in males than females.
The susceptibility of boys to scalp infection has been
attributed to their low haircut, and frequent sharing of
caps, combs and hair brushes. Also, the sex has
greater contact with soil than the opposite gender as
reported by Ayanbimpe et al.?!,Popoola et al.?,
George and Altraide”®, Ndako et al.*® and Adesiji et
al.”.

This survey has confirmed the overall
prevalence rate of different dermatophytes comprised
of 12 species of Trichophyton, 6 species of
Microsporum, 2 species of Epidermophyton and
seven genera of non-dermatophytic fungi. Of the
genera, Trichophyton; Trichophyton mentagrophytes
recorded the highest prevalence (19.40%) followed
by T. rubrum (16.42%) and T. tonsurans (14.93%)
this follows earlier reports by Adesiji et al*.Several
studies reported species of Trichophyton as the main
causative agent of Tinea capitis® *.Oyekaand Eze®’
and Fulgence et al.** in Ivory Coast, Nweze and
Okafor®, Ngwogu and Otokunefor®’, and Ayanbimpe
et al.! in Nigeria, Kechia et al.®® in Cameroun, and
Davidet al*® in Nigeria earlier documented the
finding. The organism has been reported to
predominate in most of Sub-Saharan West
Afri Ca21,39,40.
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Most of the species isolated were
anthropophilic in nature, there were also some
species of zoophilic origin which could be due to
contact with some animals such as cats, fowls and
dogs which are domesticated in some homes.
However, the dominance of anthropophilic
dermatophytes may reflect important risk factors
involved in the spread of Tinea capitis in the
community such as direct contact with infected
humans or indirect contact with infected fomites**.
In other words, these animals could serve as
reservoirs for some of these organisms and hence a
means of transmission. Trichophyton species are
more prevalent compared to Microsporum species.
Among the non-dermatophytic species Aspergillus
spp. and Penicillium spp. recorded the highest
occurrence. This has been attributed to the abundant
nature of their spores in our environment*“®, Studies
by Ayanbimpe et al”* and Ndako et al.*® also
reported some non-dermatophytes to be associated
with human skin infections.

Conclusion

Improve hygiene should be encouraged and
another predisposing factors like sharing of combs,
towels and foot wears should be discouraged. Since
the climatic condition of West Africa naturally
encourages the growth of pathogens, parents and
school-age children should be educated on the spread
of the disease and its control.
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