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Abstract: Trichophyton (most common), Epidermophyton and Microsporum species are dermatophytes implicated in 

dermatophytosis also referred to as tinea or ringworm. These causative agents usually exist in the anamorph 

and teleomorph phases. Hot and humid climates usually experienced in Africa, Asia and Europe are risk 

factors that facilitate the transmission of this cankerworm which accounts for 3-4% of dermatological cases 

worldwide. The population at risk has increased, with a prevalence record of, 20%-25% around the globe and 

29% in Nigeria respectively. Transmission occurs through contact with fomites, man, animals and soil. The 

clinical presentation of tinea pedis (ringworm of the feet), tinea capitis (ringworm of the scalp), and tinea 

mannum (ringworm of the palm) are cracks, black dots, and the formation of blisters respectively. 

Dermatophytes’ arthroconidia attach to the epithelium after which they germinate to hyphae which eventually 

invade the host cell destroying the keratin layer of the epidermis. Diagnostic procedures for tinea include 

microscopy, culture, biochemical and molecular assay. Terbinafin is the first-line medication for the 

treatment of dermatophytosis; other antifungals such as fluconazole, ketoconazole and griseofulvin are also 

used in the treatment of dermatophyte; Management entails the adoption of personal hygiene, treatment of 

carriers and monitoring of liver enzyme. Creation of awareness, development of efficient identification 

techniques and adoption of reference anti-fungal susceptibility testing methods are preventive strategies. 

There is a need for rapid and efficient methods for the detection of dermatophytes and prompt interventional 

strategies to stem the tide of tinea in our environment. 
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Introduction: 

Fungal infections have increased in frequency over the past 

two decades as a result of the rising number of 

immunocompromised patients. It is also estimated that 30 

to 70% of adults are asymptomatic carriers of fungal 

pathogens. Previously, Candida, Cryptococcus and 

Aspergillus were the major human fungal pathogens but 

other fungal pathogens such as filamentous fungi 

(dermatophytes) are emerging (Saunte et al., 2017). 

Dermatophyte is a group of closely related filamentous 

fungi that can damage and utilize keratin found in the skin, 

hair, and nails (Alshawa et al., 2012). They are 

cosmopolitan and encompass more than 50 species from 

the genera Trichophyton, Microsporum, Epidermophyton, 

Arthroderma, Nannizzia, Lophophyton, and Paraphyton 

(De hoog et al., 2017). These organisms develop tubular 

structures referred to as hyphae, made of inter-connected 

aligned fungal cells bordered by an uninterrupted wall. The 

hyphae are regularly divided into cell compartments by 

septa made of peripheral rings with a composition similar 

to that of the cell wall. Pores through these septa allow 

communication between the cytoplasm of multiple cell 

compartments along the entire hyphae (Deacon, 2006). 

Dermatophytes grow best in warm and humid 

environments and are, therefore, common in tropical and 

subtropical regions such as India and Nigeria (Seebacher et 

al., 2016). 

Different species of dermatophytes are host-specific, 

predominate in different epidemiological locations and 

present different clinical pictures. 

Dermatophytosis is an infection caused by dermatophytic 

fungi in the keratinized tissues which are transferred from 

animal (zoophilic dermatophytes) and soil (geophilic 

dermatophytes) to man or through direct infection by 

personal contact (anthropophilic dermatophytes) (Grumbt 

et al., 2013). The hot and humid climate in tropical and 

sub-tropical countries like Egypt and Nigeria makes 

dermatophytosis a very common fungal skin infection. 

Clinically, dermatophytosis can be classified depending on 

the part of the body affected. These include tinea capitis 

(scalp infection), tinea corporis (infection of the trunk), 

tinea ungunium (nail infection), tinea cruris (infection of 

the groin), tinea pedis or athlete’s foot (infection of the 

feet), and tinea barbae (infection of the beard areas of the 

face). These cutaneous mycoses affect 20% to 25% of the 

world’s population (Havlickova et al., 2008). Generally, 

they are superficial infections, but in immunocompromised 

patients, they are experienced as disseminated diseases. The 

gross appearance of lesions produced by dermatophytes 

includes an outer ring of active, progressing infection with 

central healing within the ring accompanied by itching, 

redness, scaling, or fissuring of the skin (Patel and 

Schwartz, 2017). Symptoms typically appear between 4- 

and 14 days following exposure. Dermatophytic infection is 

often confused with other skin infections due to similarity 

in symptoms manifestation, thus, culminating in 

misdiagnosis and mismanagement (Yadav et al., 2013). 

Most skin infections by dermatophytes, especially 

Trichophyton spp., are successfully treated using 

terbinafine, an allylamine which is the first-line oral 

medication for the treatment of such infections (Hay, 

2015). Moreover, most anti-fungal drugs commonly used to 

treat dermatophytosis target the ergosterol biosynthetic 

pathway. Imidazoles such as econazole and triazole such 
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as itraconazole inhibits lanosterol 14-α-demethylase, which 

leads to the accumulation of sterol precursors and results in 

altered plasma membrane structure and function (Jun et al., 

2014). 

Epidemiology of Dermatophytosis 

Dermatophytosis, the most common fungal infection in 

humans, is responsible for 3%-4% of dermatological cases, 

with a prevalence estimated around 20%-25% (Zhan and 

Liu, 2017). Its prevalence is continuously increasing due to 

increased risk factors such as sports activities, type 2 

diabetes, vascular diseases, or ageing. Modern mobility 

further increases the dissemination of anthropophilic 

dermatophytes that extend to previously poorly affected 

geographical areas (Hayette and Sacheli, 2015). Tinea 

capitis is present in up to 19.7% of the general population 

in developing countries and has been reported to be present 

in more than 30% of children at certain grade levels in 

some urban areas of the United States. Among the species 

capable of infecting humans, Trichophyton rubrum is the 

most common, being responsible for 50%-90% of 

dermatophytoses in humans (Lee et al.,2015). The annual 

health expense of dermatophytosis is estimated to be more 

than 500 million US dollars (Achterman and White, 2012). 

T. violaceum is the major cause of tinea capitis in South 

Africa (Morar et al., 2004). The high prevalence rate of 

tinea pedis has been associated with increased urbanization, 

sports, and the use of occlusive footwear. Occurrence rates 

of 22-31%, 21- 72.9%, and 16.4-58%, have been reported 

among Marathon runners, miners and soldiers respectively. 

The continuous increase in occurrence is due to increased 

risk factors such as sports, type 2 diabetes, vascular 

diseases or ageing, HIV- AIDS, smoking, use of steroids, 

moist body parts, and other immunocompromised 

conditions. Mobility increases the dissemination of 

anthropophilic dermatophytes to previously poorly affected 

geographical areas (Hayette and Sacheli, 2015). 

. 

Table 1: Epidemiology of main species of dermatophytes and their associated clinical presentations (Nennoff et al.,2014) 

Species (former taxonomy) Ecological niche (preferred 

host) 

Clinical picture 

in human 

Epidemiology 

Epidermophyton floccosum Anthropophilic (human) Tinea pedis, 

Tinea unguium, 
Tinea cruris. 

            World wide 

Microsporum audouinii Anthropophilic (human) Tinea capitis, 

Tinea corporis. 

Mainly found 

in sub-Saharan 
Africa 

Microsporum canis Zoophilic (cat, dog) Tinea capitis, 
Tinea corporis. 

             West Africa 

Nannizia  fulva (Microsporum 

gypseum) 

Geophilic (soil) Tinea capitis 
(rarely) 

Most common 
geophilic 

species 

Table 2: Prevalence of tinea capitis among school children in sub-Saharan Africa. 

Prevalence (%) Country Year of Publication Reference 

76.1 Nigeria 2011 Adefemi et al. 

68.0 Kenya 2015 Moto et al. 

49.5 Rwanda 1983 Buginco et al. 

45.0 Nigeria 2016 Dogo et al. 

44.8 Senegal 2016 Diongue et al. 

39.3 Mali 2016 Coulibaly et al. 

36.5 Ethiopia 2015 Leiva-Salinas et al. 

35.2 Nigeria 2015 Kalu et al. 

33.3 Kenya 2001 Ayaya et al. 

31.2 Nigeria 2008 Ayanbimpe et al. 

26.9 Nigeria 2014 Oke et al. 

23.1 Gabon 2011 Hogewoning et al. 

23.1 Gabon 2013 Hogewoning et al. 

22.5 Tanzania 1998 Frederick et al. 

20.6 Kenya 2013 Hogewoning et al. 

15.4 Nigeria 2014 Ayanlowo et al. 
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Clinical Presentations of Tinea Tinea 

capitis: 

This is a fungal infection of the scalp (ringworm of the 
scalp or herpes tonsurans) caused by Microsporum, 

Epidermophyton and Trichophyton spp. These organisms 

get attached to the sub-stratum corneum of the scalp and 

deposit their spores outside or inside the hair shafts which 
may result in an inflammatory or non-inflammatory 

infection respectively (Sajjan and Mangalgi, 2016). 

Inflammatory tinea capitis known as keroin is marked by 

painful pus-filled nodules and scarring alopecia, in which 

the affected area loses hair and leaves a scar. It is most 

common in children aged 3 to 14, but it can affect people of 
any age, particularly those who are immunocompromised, 

such as diabetics or cancer patients (Al Aboud and Crane, 

2022). 

Tinea capitis is the second most important clinical type of 

tinea seen among people with a previous family history of 

the disease, since the disease may be transmitted through 

fomites such as combs, hairbrushes, bedding, pillows, 

clothes, towels or furniture, amongst others (Seema et al. 

,2011). 

 

Figure1: Clinical presentation of tinea capitis (Lorio 

et al.,2015) 

At the right, note the circular, grey and dot-like lesions 

associated with acute tinea capitis; at the left, note the 

wet purulent inflamed nodules (keroin) which is a 

characteristic of chronic tinea capitis. 

Tinea corporis: This is a ringworm of glabrous skin 

characterised by a pink-reddish round-shaped patch 

with plaques and a raised scaly border that extends on 

the periphery and clears at the centre. It is commonly 

caused by fungi of the genera Microsporum and 

Trichophyton. Trichophyton rubrum has been 

reported to be the predominant species infecting 

people with a previous family history of the disease. 

Tinea corporis may be transmitted by direct contact 

with other infected individuals. In addition, the 

disease can be attributed to poor personal hygiene 

and strenuous work (Reddy, 2017). The itchy, scaly 

raised and red circular rough lesions on the arms, legs 

and trunks are well marginated with raised 

erythematous borders but may coalesce to form 

confluent areas of dry, scaling skin, inducing itching 

and scratching which in severe cases may ulcerate 

(Cerqueira et al., 2005; Corting, 2009). 
 

Fig2: Clinical presentation of tinea corporis (Gupta 
et al., 2017) 

At the left, note the red colour lesions with central 

clearing on the chest; 

At the right, note the red inflamed lesions, 

referred to as plaques. 

 

Tinea pedis or Athlete’s foot 

It is the ringworm of feet involving interdigital webs 

and soles. The most common clinical finding is an 

intertriginous form associated with maceration, 

scaling, fissuring, and erythema which presents with 

itching and burning sensation. The most common 

causative agents are E. floccosum, T. rubrum and T. 

mentagrophytes. It is common among athletes and 

office workers, due to the constant wearing of shoes 

with synthetic nylon socks that do not absorb sweat 

(Achaurasiya, 2020). Tinea pedis causes moderate 

pruritus, characterized by the formation of rhagades 

over time which leads to burning sensations and pain. 

Secondary infections with Gram-positive 

(Staphylococcus aureus, Streptococci) and Gram-

negative (Escherichia coli, Klebsiella spp., 

Pseudomonas aeruginosa and Proteus spp.) bacteria 

result in maceration and fetor at the edges and back 

of the feet (Hussein et al., 2015). 
 
 

 

Figure 3: Moccasin-type tinea pedis caused by 

Trichophyton rubrum (Burzykowski et al., 2003; 

Muhannad et al., 2004). 

This is the most severe variant of tinea pedis which 

presents with dry, erythematous, scaly lesions with 

prominent borders 

Tinea cruris/Jockitch/Dhobie’sitch 

It is a ringworm involving the groin, and perineal areas 

often involving the upper thigh. Common species of 
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dermatophytes involved are T. rubrum, T. mentagrophytes 

and E. floccosum. It is mainly seen among students as they 

mostly wear synthetic tight undergarments in which sweat 

does not get absorbed and long-standing moisture 

predisposes to fungal infection. 

Tinea unguium or onychomycosis: 

This is ringworm infection of the nail plate, involving the 

nail plate which becomes brittle, brown, black, friable, 

thickened, and may crack because of piling up of subungual 

debris (Robert et al., 2017). The commonest species 

responsible for onychomycosis are (T. rubrum, 

T.mentagrophytes and E. floccosum). It is common among 

women due to the practice of cleaning the cowshed bare-

handed, washing the household utensils with ash, and 

frequent dipping of hands in soap water; all of which 

enhance the chances of fungal infection, unlike men who 

mainly engage in white-collar jobs (Sofia et al., 2000). 

 
Fig 4: Clinical presentation of Tinea unguinnum 

(Christen et al., 2017). 

Note the white scaly lesions and desquamated brown 

and white nail beds 

Diagnosis of Dermatophytosis-Procedures and common 

diagnostic techniques employed in the detection of 

dermatophytes include the following: 

Sample collection 

Collection of active border areas of lesions (into a 

sterile plate) involves the use of a sterile toothbrush 

and swab stick (India Mart, India), after disinfecting 

with 70% alcohol (Finelib, Lagos). 

Direct Microscopic Examination 

This entails an examination of samples after 5 

minutes for hyphae and arthrospores on a slide 

containing 2 drops of 20% potassium hydroxide 

(Hardy Diagnostic, USA) using X10, x20 and x40 

objective after placing the sample on a slide and 

making a homogenous mixture of the sample and 

KOH (Cobo et al., 2010). 

 

 

Isolation of Fungi 

This involves inoculating scraping in Sabouraud 

dextrose agar (SGA, Merck, Darmstadt, Germany) 

(32.5g/500ml) containing chloramphenicol 

(3.025g/500ml) (Axometry company, USA) and 

cycloheximide (Oxoid, UK) (1.25g/500ml), to inhibit 

the growth of bacteria and saprobic fungi respectively 

(Margill et al., 2007). The plates are to be incubated 

at 28°C for one to two weeks and examined at three 

days intervals for fungal growth. The scraping will 

also be inoculated into dermatophyte test medium 

(DTM), which is a constituent of soy peptone-0.01g/l, 

cycloheximide-0.002g/l (Oxoid, USA),  

chloramphenicol-0.05g/l (Thermofisher scientific 

USA),  phenol red- 0.2gm/l (Suvchem laboratories, 

India)  gentamicin sulphate-0.1gm/l, and agar-20g/l at 

28°C for one to two weeks (Cheryl Grrenacre, 2017), 

The macroscopic examination of dermatophytes is 

based on the duration of growth, surface morphology, 

texture and change in colony pigmentation on both 

front and reverse side of the plate (Ellis et al., 2007). 

 

Indirect Microscopic Examination- 

The second step taken to characterize dermatophyte 

will be based on a microscopic examination of the 

pure culture by staining the culture on a slide with 

lactophenol cotton blue, to observe the different 

shapes and structures of fungal sexual spores, also 

known as microconidia and macroconidia (LCB, 

Fluka, France) (Senanayake et al., 2020). 

 

 

Biochemical 

Characterisation Rice 

grain test 

Dermatophytes are evaluated for growth on cooked 

sterile rice grain in slants, at an incubation 

temperature of 30°Cfor 

5 days to assess the ability to utilize the vitamin 

content of rice (Ayanbimpe et al., 2008). 

Microsporum audounni grows poorly on cooked rice, 

unlike other species. 

 
Invitro Hair Perforation Test 

Short strands of hair are evaluated microscopically 

for hair perforation by inoculating isolates of 

dermatophytes in Petri dishes containing 25 ml of 

sterile distilled water (Belinda water, Lagos), three 

drops of 10% yeast extract and sterile hair. Zoophilic 

dermatophytes such as Microsporum canis, and 

Trichophyton verrucosum and anthropophilic 

dermatophytes such as Epidermophyton flocossum 

and some strains of Microsporum audounni invade 

and perforate hair 
 

Strands result in the deposition of spores within the hair 

and are therefore hair perforation-positive (Davide et 

al.,2011). 

Sodium Chloride (NaCl) Tolerance Test 

Sabouraud dextrose agar supplemented with 3% NaCl is 

used to detect species salt tolerance and macroconidia 

formation, after incubation at 25°C for 3 days (Enany et al., 

2013). 

 

Urea Utilization Test 

Assessment of growth on Christensen’s urea medium 

(Oxoid, UK), after incubation at 28oc for five days, 

demonstrates the utilization of urea by dermatophytes and 

its enzymatic (urease) breakdown to carbon dioxide and 

ammonia, accompanied by a change in colour of phenol red 

which is a constituent of the urea medium from straw 

yellow to pink as a result of the ammonia released (Fatima 

et al., 2017). All species of dermatophytes are urea positive 

in varying degrees except T. rubrum which is urea negative. 

 

http://www.ftstjournal.com/


Epidemiology,ClinicalPresentation,DiagnosisAndTreatmentOfDermatophytosis 

FUWTrendsinScience&TechnologyJournal,www.ftstjournal.com 

e-ISSN:24085162;p-ISSN:20485170;December,2023:Vol.8No.3pp.368–375 372 

 

 

Casein Hydrolysis Test 

Dermatophytes hydrolyse casein in casein dextrose yeast 

extract agar (Merck, Germany), after incubation at 25°Cfor 

3 to 5 days. Hydrolysis of casein is a result of the 

enzymatic breakdown of casein agar by caseinase enzyme 

into amino acids, dipeptides and polypeptides produced by 

dermatophytes, accompanied by a consequential clearing 

around the growth zone (Sagar, 2021). 

 

Anti-fungal Drugs for Dermatophytes 

Recognition and appropriate treatment of dermatophytosis 

reduce both morbidity and discomfort and lessen the 

possibility of transmission as well (Molina, 2011). To 

determine the best treatment approach, the physician must 

consider several factors such as safety, efficacy, cost of 

treatment options and the likelihood that the patient will 

comply with treatment. Oral therapy such as Griseofulvin 

(Fulvicin), Itraconazole (Sporanox), Terbinafine (Lamisil), 

Eficonazole, Amorolfin, Voriconazole and Fluconazole, in 

addition to topical agents such as 2% Ketoconazole are 

effective in the treatment of dermatophytosis (Roberts and 

Friedlander, 2005). 

Absorption properties of oral antifungal agents vary; 

therefore, for optimal drug absorption, Itraconazole and 

ketoconazole should be taken with an acidic food, such, as 

cola beverage, while Griseofulvin should be taken with a 

fatty meal (Bennet et al., 2000). Ultra micro size 

griseofulvin decreases the need to be taken with food, 

thereby achieving the best drug absorption; therefore, 

patients being treated with these antifungal agents should 

avoid taking antacids, proton pump inhibitors and 

histamine H2- receptor blockers (Chan and Friedlander, 

2004). In a meta-analysis study, Terbinafine treatment of 

four weeks was as effective in treating Trichophyton spp, as 

8 weeks of Griseofulvin treatment (Fleece et al., 2004). 

When compared to other treatments Griseofulvin and 

Terbinafine are equally effective, but Griseofulvin is most 

effective against Microsporum infections, while 

Terbinafine is most effective against Trichophyton 

infections (Fuller et al.,2001). Griseofulvin is a mitotic 

inhibitor that interferes with nucleic acid, protein, and cell 

wall synthesis of replicating dermatophyte cells, while 

Terbinafine is an 

allyl-amine whose antifungal effect is due to 

inhibition of squalene epoxidase (Abdel-Rahman et 

al., 2005). 

 

Prevention and Control of Dermatophytosis 

The antifungal susceptibility profile will lead to the 

establishment of the most effective antifungal agent, 

which can be used to curb the infection; additionally, 

the establishment of a reference antifungal 

susceptibility testing method may allow the clinician 

to select the appropriate therapy for the treatment of 

infections caused by dermatophytes (Jessup et al. 

2000). The early identification of the causative agent 

of tinea is a prerequisite for the identification of 

probable source, the effective management of the 

disease, and the prevention of spreading. 

The establishment of a reference anti-fungal 

susceptibility testing method may allow the clinician 

to select the appropriate therapy for the treatment of 

infections caused by dermatophytes. The 

characterization of resistant genes remains a powerful 

guide for understanding clinically significant resistant 

mechanisms. Advances in the molecular diagnosis of 

dermatophytosis have improved the speed, 

specificities, and sensitivities. Methods such as gene-

specific PCR (Zhu et al., 2020), Southern blotting 

(Green and Sambrook, 2021), sequencing, (Li et al., 

2008) and real-time PCR(Ohstetal.,2016) are 

therefore promising techniques for providing an 

accurate diagnosis of dermatophytes (Ninnet et al., 

2008). There is a need for proper infection control 

measures and strict health policies within the country. 

Emphasis should be laid on good personal hygiene 

practices such as avoiding contact with lesions on the 

skin and nails of infected people and wearing loose-

fitting clothing on the affected areas to reduce the 

risk of contracting dermatophytosis (Marina et al., 

2006). The establishment of a new health policy will 

keep the promise of meeting the millennium 

development goals of universal access to primary 

education, thereby reducing child mortality arising 

from tinea (Lwazi and Joyce, 2020). 

 

Patient Management 

Household members who may be carriers should be 

treated with selenium sulfide or ketoconazole 

shampoo (Chen et al., 2005). Household items such 

as brushes and combs should be replaced and then 

boiled for 5 minutes once a week while the patient is 

in therapy to prevent reinfection. If a household pet is 

suspected of infection, the pet should be treated 

(Rosanna, 2014). Many patients develop a rash after 

starting griseofulvin; this intra-dermal (ID) reaction 

should be explained to patients so that they do not 

stop therapy because of a presumed drug reaction. 

 
Conclusion 

Every patient with tinea infection should be properly 

examined mycologically and treated accordingly. 

Different body locations are associated with diverse 

types of tinea characterized by significant observable 

features. Specific mycological equipment is 

employed in the collection of different samples from 

different body locations. Dermatophyte test media is 

a more useful diagnostic identification medium in the 

isolation of dermatophytes. A comprehensive 

mycology analysis involving, microscopy, culture, 

biochemical identification and molecular 
 

techniques are required to completely ascertain the 

causative agent of dermatophytosis. Terbinafin has been 

regarded as the gold standard for the treatment of 

dermatophytosis and a need to routinely incorporate this 

antifungal in the treatment of dermatophytosis is essential. 

Simple achievable interventions like good hygiene 

practices and encouraging people to demonstrate good 

hygiene will go a long way to reduce the risk of contracting 

dermatophytosis which is the commonest fungal infection, 

especially in humid areas like Nigeria and India where it is 

densely distributed. 
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