


DERMATOPHYTOSIS AMONG HIV-INFECTED AND NON-HIV-INFECTED CHILDREN IN PORT HARCOURT, SOUTHERN NIGERIA
ABSTRACT 
Background: Dermatophytosis is common in children especially in resource limited settings. Higher prevalence rates have been reported in children infected with the Human Immunodeficiency Virus (HIV) which is often attributable to the immunosuppressing effect of the virus. Trichophyton, Microsporium and Epidermophyton are the common aetiologic agents for dermatophytosis. This study was aimed at determining the prevalence, types and aetiologic agents of dermatophytosis among HIV-infected and non-HIV-infected children in our clinical practice in Port Harcourt, Southern Nigeria.
Materials and Methods: This was a comparative cross-sectional study carried out over a six -month period. The study subjects consisted of 372 HIV-infected children (169 males and 203   females) aged six weeks to 18 years. Similarly, 372 age, sex and socioeconomic class matched  non-HIV-Infected children  were recruited to serve as a comparison group. Diagnosis of Dermatophytosis was based on clinical features as well as laboratory confirmation following mycology studies.
Results: The prevalence of dermatophyte infections in HIV-infected subjects was 6.2% while that in non-HIV-infected subjects was 1.9% (Chi Square=8.8919; p-value=0.0029). Tinea capitis was the most common dermatophyte infection seen in both the HIV-infected (73.9%) and non-HIV-infected (57.1%) groups. Trichophyton rubrum was the most common aetiologic agent of dermatophyte infections in both the HIV-infected (30.4%) and non-HIV-infected (42.8%) study subjects.
Conclusion: Dermatophytosis was significantly more common in HIV-Infected children in comparison to the non-HIV-Infected children. Tinea capitis was the common dermatophyte infection in both categories with Trichophyton rubrum being the leading aetiologic agent.
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1. INTRODUCTION
Cutaneous fungal infections affect 20-25% of the world population with varying clinical manifestations and effect on health and well-being.1   Dermatophytosis is the most common form of cutaneous fungal infection globally.2 The prevalence of dermatophytosis is highest in resource limited settings were conditions of overcrowding, poor sanitation and sharing of fomites are common.3 They are also common in humid climates which enable the proliferation of the causative organisms.3 Among African children, the prevalence rate of dermatophytosis ranges between 7% and 23%.4,5 Studies done in Nigeria have reported prevalence rates between 11% and 15%.6,7
Dermatophytosis refer to a group of infections affecting the skin, hair and nails which are caused by a group of filamentous fungi called dermatophytes.9,10 The three principal genera of disease-causing dermatophytes are Trichophyton, Microsporium and Epidermophyton.10 These fungi produce the enzyme keratinase which breaks down keratin. Dermatophyte infections are described by the Latin word tinea followed by the anatomic site involved as follows: tinea capitis (scalp), tinea corporis (glabrous skin), tinea cruris (groin), tinea pedis (foot), tinea unguium (nail), tinea faciei (face).9,10
The prevalence of dermatophytosis have been reported to be even higher among HIV-infected persons in comparison to the non HIV-infected population.11 This has been attributed to the various immunological changes which occur in HIV-infected persons ultimately leading to a decline in immunity and increased susceptibility to various skin infections including dermatophytosis.12,13 The  mononuclear defense cells of the skin  have CD4 cell antigen and are thus potential target sites for the Human immunodeficiency virus. The virus receptors directly and indirectly mediate the destruction of these immune cells leading to dysregulation of the skin and mucosal immune sytem.12,13 
Among HIV-infected subjects, invasion of these mononuclear cells  may lead to numerical decline in langerhans cells, mononuclear phagocytes, B cell hypo or hyperfunction and increased basophillic and mast cell degradation.12,13 The numerical decline in Langerhans cells  may result in altered antigen processing and presentation leading to alterations in cell-mediated immunity.13 
It may also lead to alteration of CD4:CD8 ratio  with resultant exaggeration of CD8 (memory T cell)  function and enhanced disease severity. These effects increase susceptibility to the various aetiologic agents implicated in mucocutaneous disorders among HIV-infected children including fungi.12 
The prevalence of dermatophytosis among HIV-infected children  ranges from 13% to 39% from previous studies among African children.14-16 Most authors also reported dermatophyte infections to be significantly more commmon in HIV-infected children in comparison to non-HIV-infected children.14,17-19 This is understandable as the attendant immunosuppression resulting from HIV infections increases susceptibility to opportunistic infections in affected children including dermatophytosis.
The clinical pattern of dermatophytosis also varies in different populations. Tinea capitis is the predominant lesion seen in HIV-infected children.14-16,19,20 Karviarasan et al,11 however reported Tinea corporis to be the leading variant seen among HIV-infected persons in an Indian population.11 Other clinical variants of dermatophytosis in HIV-infected individuals include tinea unguium, tinea cruris and Tinea pedis.21 Some studies have also reported lesions in HIV-infected individuals to be numerous, extensive with atypical presentations.21 Where atypical lesions are seen, they are often characterized by ill-defined areas of extensive keratosis with minimal signs of inflammation which may be confused with other conditions such as seborrheic dermatitis.11
The diagnosis of dermatophytosis is largely clinical. However microbiological confirmation will help to delineate aetiologic agents. This becomes particularly important in patients whose clinical presentation is atypical. HIV-infected individuals may manifest anergic lesions which may complicate mycologic confirmation.21 Trichophyton rubrum has been reported in some studies as the leading aetiologic agent of dermatophyte infections in children.22,23 Non dermatophyte organisms were also implicated in tinea infections in some settings.3
It is important to identify and promptly treat dermatophytosis in HIV-infected patients so as to prevent negative consequences such as pain and physical discomfort as well as to prevent progression of disease to systemic mycoses. Children with extensive lesions may suffer stigmatization which further compounds that already associated with HIV infection.
This study was aimed at determining the pattern and aetiologic agents of dermatophytosis among HIV-infected and non-HIV-infected children in our clinical practice in Port Harcourt, Rivers State, Nigeria. This is important as Rivers State presently has the second highest HIV seroprevalence in Nigeria at 5.4%.24 Furthermore, Port Harcourt is a large cosmopolitan city with a hot and humid climate favorable for dermatophyte infections. Despite the high HIV seroprevalence rates, there is paucity of data on the burden of dermatophytosis among HIV-infected children in the city. This study seeks to fill this knowledge gap so as to help in the design of health interventions for children living with HIV infection. 


2. MATERIALS AND METHODS
2.1      Study Design 
This was a comparative cross-sectional study.
2.2   Study Area
The study was carried out in the Paediatric Infectious Diseases Clinics of the University of   Port Harcourt Teaching Hospital (UPTH) and Rivers State University Teaching Hospital (RSUTH) Port Harcourt. Port Harcourt is a cosmopolitan city and is the capital of Rivers State in the South-South geopolitical region of Nigeria. These hospitals are the two major Government owned health facilities providing Paediatric HIV care and treatment in Rivers State. They are both tertiary health facilities and provide the same standard of care for HIV-infected children. 

2.3   Study Population
The study subjects consisted of 372 HIV-infected children (169 males and 203   females) aged six weeks to 18 years. Similarly, 372 non-HIV-Infected children (169 males and 203 females) were recruited to serve as comparison group. They were matched for age, sex and socioeconomic class against the study subjects.
2.4 Sampling Method
From the sampling frame of 597 HIV-infected children registered for Antiretroviral care in the study sites, 372 study subjects were recruited by simple random sampling. An equal number of non-HIV-infected children who were matched for age, sex and socio-economic class were recruited consecutively to serve as a comparison group from the children’s outpatient clinics. The selection of the non-HIV-infected subjects was done to reflect the pattern of the age, sex and socioeconomic classes of the index HIV-infected subjects i.e. for every HIV-infected subject enrolled in the study, the first non-HIV-infected subject identified to match his or her age, gender and socioeconomic class was recruited for comparison.

 2.5   Study Procedure
Recruitment of study subjects and comparison group was done over a six-month period.  A semi-structured interviewer administered questionnaire was used to obtain relevant sociodemographic and clinical information from the study participants and their caregivers as well as from the medical case files of HIV-infected subjects.  This was followed by a thorough physical examination in a sequential pattern starting with the scalp and hair to the face, neck, trunk, limbs, nails and groin. Skin scrapping samples were also taken for mycology.  Diagnosis was based on clinical features as well as laboratory confirmation following mycology studies.
2.6   Statistical Analysis
Data was analyzed using SPSS version 20.0. Descriptive analysis was employed. Student t-test was used for the comparison of means while Chi square and Fisher exact test was used to test for associations between categorical variables. Statistical significance was at 95% confidence interval with p-value<0.05.


3. RESULTS
The study was conducted among 372 HIV-infected children and 372 non-HIV-infected children who served as a comparison group. The male to female ratio was 0.8:1. The mean age of HIV-infected subjects was 9.98±4.60 years while that of the non-HIV-infected subjects was 10.00±4.61(t=0.073, p=0.941).
Figure 1 shows that the prevalence of dermatophyte infections in HIV-infected subjects was 6.2% while that in non-HIV-infected subjects was 1.9%. As shown in Table 1, this difference was statistically significant (Chi Square=8.8919; p-value=0.0029).
Table 2 shows that Tinea capitis was the most common dermatophyte infection seen in both the HIV-infected (73.9%) and non-HIV-infected (57.1%) groups. This was followed by Tinea corporis. Tinea manuum and Tinea pedis were each found in only one HIV-infected subject (4.4%) while no case was seen in the non-HIV-infected comparison group.
Table 3 shows that Trichophyton rubrum was the most common aetiologic agent of dermatophytosis in both the HIV-infected (30.4%)  and non-HIV-infected (42.8%) study subjects. No mycologic growth was recorded in 34.8% of the HIV-infected subjects and 28.6% of the comparison group.






Fig. 1: Prevalence of dermatophyte infections in HIV-infected and Non-HIV-infected children 







Table 1: Comparison of prevalence of dermatophyte infections in HIV-infected and non-HIV-infected subjects
	
Dermatophyte infections
	HIV-infected
n=372(%)
	Non-HIV-Infected
n=372(%)
	Total
N=744%

	
Yes 
	
23(6.2)
	
7(1.9)
	
30(4.0)

	
No 
	
349(93.8)
	
365(98.1)
	
714(96.0)


Chi Square=8.8919; p-value=0.0029















Table 2: Types of Dermatophyte infections seen
	
Types of Dermatophyte infection
	HIV-infected
n=23(%)
	Non-HIV-Infected
n=7(%)
	Total
N=30%

	
Tinea capitis
	
17(73.9)
	
4(57.1)
	
21(70.0)

	
Tinea corporis
	
4(17.3)
	
3(42.9)
	
7(23.4)

	
Tinea manuum
	
1(4.4)
	
0(0.0)
	
1(3.3)

	
Tinea pedis
	
1(4.4)
	
0(0.0)
	
1(3.3)


Fisher exact p-value= 0.1029













Table 3: Aetiologic agents of dermatophytosis in the study subjects
	
Aetiologic agent
	HIV-infected
n=23(%)
	Non-HIV-Infected
n=7(%)
	Total
N=30%

	
Trichophyton rubrum
	
7(30.4)
	
3(42.8)
	
10(33.3)

	
Aspergillus niger
	
5(21.7)
	
2(28.6)
	
7(23.4)

	
Trichophyton tonsurans
	
2(8.7)
	
0(0.0)
	
2(6.7)

	
Microsporium audouinii
	
1(4.4)
	
0(0.0)
	
1(3.3)

	
No growth 
	
8(34.8)
	
2(28.6)
	
10(33.3)



Fisher exact p-value= 0.04312







4. DISCUSSION
The prevalence of dermatophytosis among HIV-infected children in the index study was 6.2% which was significantly higher than the 1.9% reported in the non-HIV-infected comparison group. This disparity may be attributable to the immunosuppression resulting from HIV infection which predisposes affected children to an increased susceptibility to different infections including dermatophytosis. Similar disparity has also been reported by various authors from previous studies.14,16-18 The higher prevalence of dermatophytosis among HIV-infected subjects represents an additional source of morbidity in these children who already suffer from different opportunistic infections associated with immunosuppression with HIV. Hence, it’s important to identify these dermatophytosis and promptly treat them to improve the outcome for affected children. 
The prevalence of dermatophytosis reported in HIV-infected children in our study is however lower than that reported by Umoru et al,14 in Benin City and Done et al,16 in Ethiopia, This difference may be because the diagnosis of dermatophytosis in their study was based only on clinical findings with no laboratory confirmation which may have accounted for the higher prevalence reported. With clinical diagnoses alone, some other skin disorders such as seborrheic dermatitis, pityriasis rosea, psoriasiform dermatitis etc. may mimic dermatophytosis and inadvertently contribute to a higher prevalence.
Tinea capitis was the most common dermatophytosis seen in the present study. Its prevalence was significantly higher in HIV-infected subjects than the non-HIV-infected group. Most cases in HIV-infected children in this study presented as the grey patch variant characterized by grey-white patches on the scalp with varying degrees of alopecia in affected areas. The higher prevalence of tinea capitis reported in HIV-infected subjects in this study agrees with findings from other previous studies.16-18 This may be explained partly by the common habit of sharing personal care items such as combs and clippers in our society. This finding of tinea capitis as the leading dermatophytosis in this study implies a need for continued promotion of personal hygiene practices among children in our society especially through the school health programme. In contrast Kaviarasan et al,11 found Tinea corporis as the leading dermatophytosis among their patients in a study done in India. The difference between our study and that in comparison may be attributed to the fact that the compared study was conducted in a largely adult population.
Furthermore, our study reported no case of Tinea faciei. This differs from some another study in which Tinea faciei was reported as a form of dermatophytoses in children.25 This difference may be due to variations in geographic location where studies were conducted. Furthermore, Tinea faciei has significant cosmetic implications because of its prominent location on the face which mostly prompts early presentation and treatment. This is unlike dermatophyte lesions in less conspicuous parts of the body which may linger for longer periods before medical intervention is sought. 
With regards to aetiologic agents of dermatophytosis, Trichophyton rubrum was the leading dermatophyte found in our study. Similar findings were reported by Torsander et al,23 in Sweden and Grossman et al,22 In the United States of America. In contrast, some authors reported T.mentagrophyte as the leading dermatophyte in  studies done in Nigeria.3,26 The reason for this difference is unclear. It may however be attributable to the fact that some of the studies in comparison were conducted in a largely adult population whose environmental exposure may differ from that of children.
Aspergillus niger was found among some patients in our study. This is a non-dermatophyte mould which has been reported as a rare cause of Tinea infections.27 Although it is not a true dermatophyte, it can be an opportunistic cause of onychomychosis with the typical lesion appearing as dark discoloration of the affected nail. Chokoeva et al,28 reported two cases of Tinea capitis attributable to this organism in Bulgaria. This finding from our study in this regard highlights the need for more research towards understanding the role of Aspergillus niger in Tinea infections.
About 35% of HIV-infected children who had clinical dermatophytosis yielded no fungal growth following mycologic culture. This finding could be a reflection of the high rate of topical and oral antifungal misuse at the community level even before presentation to the hospital. This is particularly worrisome as it could confound the diagnostic process. Also, lesions in such patients may exhibit poor antifungal response to standard therapy due to varying degrees of drug resistance arising from the misuse of antifungal agents. 
CONCLUSION
The prevalence of dermatophytoses in HIV-infected subjects was 6.2% which was significantly higher than the 1.9% seen in non-HIV-infected group. Tinea capitis was the most common dermatophyte infection seen in both the HIV-infected (73.9%) and non-HIV-infected (57.1%) groups. Trichophyton rubrum was the most common aetiologic agent of dermatophyte infections in both the HIV-infected (30.4%) and non-HIV-infected (42.8%) study subjects. Many clinically diagnosed cases in the HIV-infected (34.8%) and non-infected (28.6%) groups yielded no fungal growth on mycologic evaluation.
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