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ABSTRACT 
 

Introduction: Fungal infection is a common manifestation in this part of the country and worldwide. 
It is essential to define the epidemiology of fungal infection in a particular environment.  
Aim: This study aims to analyze the diagnosis of fungal infection carried out in patients attending 
the histopathology department (UDUTH) Sokoto from 2014 to 2018.  
Method: This study is a retrospective study of all fungal infection biopsies carried out from 2014 – 
2019 in Usmanu Danfodiyo University Teaching Hospital, Sokoto, northwestern Nigeria, a referral 
centre for the neighbouring northern states Kebbi and Zamfara. Ethical clearance was obtained from 
the ethical committee of UDUTH, data was collected from histological report cards and analyze 
manually. Some tissue blocks of the case were retrieved to confirm the diagnosis. A total of 66 
requests for fungal diagnosis were received from January 2014 to December 2018, which represent 
about 0.7% of the total biopsies received over the study period. 
Result: Out of the 66 of request for fungal diagnosis 32(48.5%) were fungal positive. Subcutaneous 
mycosis was the most frequent fungal infection with a frequency of 18(56.25%). Males were more 
frequently affected than females with the frequencies of 18(56.25%) and 14 (43.75%) respectively.  

 
 

Keywords: Fungal infection; epidemiology; diagnosis; Nigeria. 
 

1. INTRODUCTION 
 
Fungi are prokaryotic to the eukaryotic organism. 
They are neither plant nor animal, they are also 
not bacteria. When all the organisms are 
categorised as either plant or animal, fungi were 
categorised as plants. Plant s produces nutrients 
through photosynthesis and animal-derived 
nutrient through eating these plants and other 
animals. On the other hand, fungi derive 
nutrients in other ways such as through 
degradation of both plant and animal remains 
[1,2].  Fungal infections are caused by a variety 
of fungi with a variety of manifestation. The 
illness caused by fungi can range from superficial 
[athlete's foot] to deadly [blood stream infection]. 
The three general classes of fungal infection that 
the mycotic disease branch of the centres for 
disease control is concern about are 
opportunistic infection, community-acquired 
infections, and hospital-acquired infections [3,4].  
Fungal infections are also classified into 
superficial mycosis, cutaneous mycosis, 
subcutaneous mycosis, and systemic mycosis 
[5,2].  The incidence of fungal infection is 
increasing at an alarming rate presenting an 
enormous challenge to health care professionals. 
This increase is directly related to the growing 
population of immunocompromised individuals 
resulting from the change in medical practice 
such as the use of intensive chemotherapy and 
immunosuppressive drugs. HIV and another 

disease which causes immune suppression have 
also contributed to this problem. The superficial 
and subcutaneous fungal infection affects skin, 
keratinous tissue and mucous membrane. 
Including in this class are some of the most 
frequently occurring skin disease                        
affecting millions of people worldwide. However, 
they are rarely life-threatening. The systemic 
fungal infection may be caused by either 
opportunistic organism that infects an at-risk host 
or may be associated with the more invasive 
organism that is endemic to the specific area 
systemic fungal infection can be life-threatening 
and are associate with high morbidity and 
mortality [6,7].  Cutaneous, subcutaneous and 
systemic fungal infections are those that affect 
body tissue. Most of the cutaneous and 
subcutaneous infections are easily diagnose and 
readily amiable to treatment. systemic fungal 
infection can be life-threatening and are 
associated with high morbidity and mortality [6,8].   
Invasive fungal infections are generally 
distinguished  from superficial mycosis based on 
the involvement of other sterile body sites or 
invasion of organ tissue. Although superficial 
mycosis accounts for most of the overall global 
prevalence of fungal infection, invasive fungal 
infections are associated with disproportional 
high morbidity or mortality and economic burden 
[9,10].  Cutaneous and subcutaneous mycosis is 
a source of significant morbidity in both 
immunocompetent and immunocompromised 
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patients. A growing number of fungal infections 
are often associated with disseminated disease. 
Skin and soft tissue biopsy allow                
mycological identification [11,7]. 
Histopathological examination of tissue detected 
fungal invasion of tissue and vessels as well as 
the host reaction to the fungus, it is and will 
remain an important tool to define the diagnostic 
significance of positive culture isolate or result 
from PCR testing [6,12].  Isolated soft tissue 
infections are uncommon but may cause severe 
morbidity or mortality among transplant recipients 
and other immunosuppressed patients [7,13].  
Cutaneous and subcutaneous mycosis is an 
evolving field. Clinician all over the world              
should be aware of this common manifestation of 
this disease – infectious disease as they 
increasingly reported and may lead to or 
associated with dissemination [14,15,11,5].  A 
total of 3374 invasive fungal infection episode 
occur in 3154 patients. The mean incidence was 
27.29 (100 000 patients) per year. Although the 
invasive fungal infection rate varies from year to 
year (r

2
 =0.9), linear regression estimated a 

mean amount increase of 0.24\100 000 or 0.9% 
per year (p =21). Candida spp were most 
common (55.2) dimorphic primary coccidiosis 
spp comprised 25.5% followed by Aspergillosis 
spp (0-97) year 13.4% of cases occurred in 
children less than 18 years. Comorbidities were 
common include diabetes mellitus (28.7%) and 
chronic pulmonary disease (44.9%). active 
malignancy was present in 13.2% autoimmune or 
primary immunodeficiency in 14.9% and 5.9% of 
the episode occurred in transplant recipients 
26.1% of invasive fungal infection occurred 
inpatient receiving immunosuppressive therapy 
of which corticosteroid was the most common 
(20.8% of all invasive fungal infection) 
lymphopenia (absolute lymphocyte count less 
than 500 cell\mm3) was present at the time of 
invasive fungal infection in 22.1% of the episode.     
Hospital admission occurred in 76.2%; invasive 
fungal infection occurred during intensive care             
unit stay in30.7% of cases [16,17,18].  In Nigeria, 
estimate indicates that over 11.8% of the 
Nigerian population is estimated to suffer from 
serious fungal infection each year. If Tinea 
capitis and recurrent vaginal thrush are excluded 
over 960 000 are estimated to be affected with 
substantial mortality [19,9,20,21]. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area 
 

This study was carried out in Usmanu Danfodiyo 
University Teaching Hospital UDUTH Sokoto 
state, Nigeria. 

2.2 Study Population 
 
This involved histologically confirmed case of 
fungal infection from 2014 to 2018. 
 

2.3 Study Design 
 
This study is a retrospective study. Data was 
collected retrospectively over five years from 
2014 to 2018. 
 

2.4 Inclusion Criteria 
 
Demographic data such as age, gender, and 
histopathological diagnosis was collected from 
the histological record of the subjects.  
 

2.5 Data Collection 
 
Data was collected from histology record book 
and histopathological report cards of the positive 
subjects. The total number of biopsies received 
over the study period was counted; the number 
of requests for fungal diagnosis was also noted. 
Some previous blocks were also retrieved. 
 

2.6 Data Analysis 
 
Data was analysed by using statistical package 
for social science SPSS version 20. 
 

2.7 Results 
 
Results were expressed in the statistical table, 
bar charts and pie charts. 
 

2.8 Methodology 
 

Sample: Some of the representative formalin-
fixed, paraffin-embedded tissue blocks of the 
cases were used. Thin sections were cut and 
fresh Grocot`s modification of Gomori`s 
methenamine silver (GMS) stained section was 
produce. 
 

2.9 Procedure for Grocott`S Modification 
of Gomori`S Methenamine Silver 

 
1. The section was taken into the water 
2. The section was oxidized in 5% chromic 

acid for 1 hour. 
3. The section was rinsed in water 
4. The section was rinsed in 1% sodium 

bisulphite to remove residual chromic acid  
5. The section was rinsed in water 
6. The section was washed in 3 changes of 

distilled water 
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7. The section was taken into working 
methenamine solution pre-heated              
at 60℃  until the section turns yellowish-
brown  

8. The section was washed in 6 changes of 
distilled water 

9. The section was toned in 0.1% gold 
chloride for 5 minutes  

10. The section was rinsed in distilled water 
11. The section was treated with 2% sodium 

thiosulphate for 5 minutes to removed 
unreduced silver  

12. The section was washed in water 
13. The section was counterstained with light 

green for 30 seconds 
14. The section dehydrated, cleared and 

mounted with DPX [22]  

 
Controls: Already stained fungal positive section 
was used as a positive control and fungal 
negative section was stained and used as the 
negative control. 

 
3. RESULTS 
 
A total of 66 requests for fungal diagnosis                
were received from January 2014 to              
December 2018, which represent about 0.7% of 
the total biopsies received over the study            
period. Out of the 66 number of                          
request for fungal diagnosis 32(48.5%)               
were fungal positive. Subcutaneous mycosis was 
the most frequent fungal infection with the 
frequency of 18 (56.25) followed by systemic 
mycosis with the frequency of 12(37.50%). See 
Table 1. 

 
Out of the 32 cases, 18(56.25%) were males and 
14 (43.75%) were females. See Table 2. 

 
The most frequently age group affected is the 
age between 21 to 30 years with the Frequency 
of 10 (28.25%), then followed by age group 
between 31 to 40 years with the frequency of 9 
(28.13%). The rest are age group between 1 to 
10 years, 11 to 20 years, 41 to 50 years, 51 to 60 
years with the frequency of 3 (9.38%), 4 
(12.50%), 3 (9.38%) and 3 (9.38%) respectively. 
See Table 3. 
 

Out of 2 cutaneous mycoses, 0 (0%) were male 
and 2 (100%) were female, in subcutaneous 
mycosis 11 (61.1%) subjects were male while 7 
(38.9%) were female and in systemic mycosis 7 
(58.3%) were male while 5 (41.7%) were female. 
See Tables 4, 5 and 6. 

Out of 2 subjects with cutaneous mycosis 1 
(50%) is in the group between 21 t0 30 years 
while the other 1 (50%) is in the age group 
between 51 and 60 years. See Table 7. 

 
The most frequent age group with subcutaneous 
mycosis is the age between 31 to 40 years with 
the frequency of 5 (27.78%). See Table 8. 

 
The most frequent age group with systemic 
mycosis is the age between 21 to 30 years with 
the frequency of 5 (41.67%). See Table 9. 
 

Table 1. Frequency and percentage (%) 
distribution of fungal infection 

 

Types of mycosis Frequency Percentage (%) 

Superficial 
mycosis 

0 00 

Cutaneous 
mycosis 

2 6.25 

Subcutaneous 
mycosis 

18 56.25 

Systemic mycosis 12 37.50 

Total 32 100 
 

Table 2. Frequency and percentage (%) 
distribution of mycosis in relation to gender 

 

Gender Frequency Percentage (%) 

Male 18 56.25 

Female 14 43.75 

Total 32 100 
 

4. DISCUSSION 
 
A total of 66 number of request for fungal 
diagnosis were received from January 2014 to 
December 2018. This is about 0.7% of the total 
number of biopsies received over the 
studyperiod. out of the 66 number of requests 32 
(48.5%) were fungal positive. Subcutaneous 
mycosis was the most frequent mycosis, this 
does not agree with the study by Lakshmanan et 
al., [12;23;24].  which showed that superficial 
fungal infection is the most common in tropical 
and sub-tropical countries. However, most of the 
superficial mycosis are diagnosed in the 
microbiology department. Also according to [15; 
25;7]. Cutaneous, subcutaneous and systemic 
fungal infection are those that affect body tissue. 
[17;26;27], show that subcutaneous mycosis 
second most frequently mycosis after superficial 
mycosis, this can be related to this study. 
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Table 3. Frequency and percentage (%)  
distribution of mycosis in relation to age 

group 

 

Age group 
(years) 

Frequency Percentage (%) 

1-10 3 9.38 

11-20 4 12.50 

21-30 10 31.25 

31-40 9 28.13. 

41-50 3 9.38 

51-60 3 9.38 

Total 32 100 

 
Table 4. Frequency and percentage (%) 

distribution of cutaneous mycosis in relation 
to gender 

 

Gender Frequency Percentage (%) 

Male 0 00 

Female 2 100 

Total 2 100 

 
Table 5. Frequency and percentage (%) 
distribution sub-cutaneous mycosis in 

relation to gender 
 

Gender Frequency         Percentage (%) 

Male 11 61.1 

Female 7 38.9 

Total 18 100 
 
In this study out of the 32 number of fungal 
infection 18 (56.25%) were male while 14 (43.75) 
were female, this is in contrast with the study 
made by Cheng et al. [16;28], which show that 
out of 518 patients with fungal infection 382 
(73.7%) were males while 136 (26.3%) were 
females. In this study the age range is between 0 
to 60 years and the most frequent age group with 
fungal infection is the age between 21 to 30 
years with the frequency of 10 (31.25%) followed 
by age between 9 (28.13%). About famine 
gender, this can be contrasted with the study 
made by [5;29;1]. Which show that the 
prevalence among the age group in female was 
age between 20 to 29 years, however in the male 
the prevalent age group is the age between 60 to 
69 years. 
 
The distribution of different mycosis i.e., 
cutaneous, subcutaneous and systemic mycosis 
in relation to gender are 0 (0%) male while 2 

(100%) female, 11 (61.1%) male while 7 (38.9%) 
female and 7 (58.3%) male while 5 (41.7%) 
female respectively. Male has a high prevalence 
of subcutaneous mycosis, [8;30], shows that 
males are more prone to sub-cutaneous injury. 

 
Table 6. Frequency and percentage (%) 

distribution of systemic mycosis in relation to 
gender 

 
Gender Frequency         Percentage (%) 
Male 7 58.3 
Female 5 41.7 
Total 12 100 

 
Table 7. Frequency and percentage (%) 

distribution of cutaneous mycosis in relation 
to age groups 

 
Age group 
(years) 

Frequency Percentage (%) 

1-10 0 0,0 
11-20 0 0.0 
21-30 0 0.0 
31-40 1 50.0 
41-50 0 0.0 
51-60 1 50.0 
Total 2 100 

 
Table 8. Frequency and percentage (%) 

distribution of subcutaneous mycosis in 
relation to age groups 

 
Age group 
(years) 

Frequency Percentage (%) 

1-10 3 16.87 
11-20 2 11.11 
21-30 4 22.22 
31-40 5 .27.78 
41-50 2 11.11 
51-60 2 11.11 
Total 18 100 

 
Table 9. Frequency and percentage (%) 

distribution of systemic mycosis in relation to 
age groups 

 

Age group 
(years) 

Frequency Percentage (%) 

1-10 0 0.0 
11-20 2 16.67 
21-30 5 41.67 
31-40 4 33.33. 
41-50 1 8.33 
51-60 0 0.0 
Total 12 100 
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Table 10. Frequency prevalence of fungal infection based on year 
 

Types of mycosis Years (frequency) Total 
 2014 2015 2016 2017 2018  
Superficial mycosis 0 0 0 0 0 0 
Cutaneous mycosis 0 0 1 0 1 2 
Subcutaneous mycosis 2 7 4 3 2 18 
Systemic mycosis 0 3 1 3 6 12 
Total 2 10 6 8 9 32 

 

 
 

Plate 1. Photomicrograph showing chronic fungal rhinosinusitis Grocott's methenamine silver 
staining technique X400 

 

 
 

Plate 2. Photomicrograph showing actinomycosis Grocott's methenamine silver staining 
technique X400 

 

 
 

Plate 3. Photomicrograph showing deep mycosis (Blastomyces) Grocott's methenamine silver 
staining technique X400 
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Plate 4. Photomicrograph showing fungal granulomatous inflammation Grocott's methenamine 

silver staining technique X400 
 
The prevalent age group with subcutaneous 
mycosis is the age between 31 to 40 years with 
the frequency of 5 (27.78%) while the age group 
between 21 to 30 years has a higher prevalence 
of systemic mycosis. 
 

5. CONCLUSION 
 

This study was carried out to analyses the fungal 
diagnosis in histopathology laboratory Usmanu 
Danfodiyo University Teaching Hospital and to 
determine the most frequent type of fungal 
infection and occurrence about gender and age 
group.  
 

There was more subcutaneous mycosis. Males 
were more frequently affected than females. The 
most frequent age group is the age between 21 
to 30 years then followed by age between 31 to 
40 years hence, age between 21 to 40 years was 
the most frequent age group affected with fungal 
infection. 
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