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CHAPTER 3:  FUNGAL SKIN INFECTIONS 

 

Superficial Fungal Infection 

Dermatophytosis 

Description: Dermatophyte infections are common in HIV-infected children. They include: tinea 

capitis, tinea corporis, tinea unguium and tinea pedis. 

Tinea 

Aetiology: These infections are caused by fungi called dermatophytes, which produce an enzyme 

called keratinase to break down keratin.  

Clinical presentation: Depends on part of the body affected. In the skin, it presents as “rings” (ring 

worm), with raised edges and clearing at the centre of the lesions, alopecia in the scalp (tinea capitis), 

may present with scaly feet and/or macerated web spaces (tinea pedis) or may involve the nails leading 

to the destruction and discoloration of the nails (tinea unguium). 

Epidemiology: Common around the world. Specific fungal aetiology varies from one geographical 

region to another. 

Diagnosis: Is mainly clinical but a simple potassium hydroxide (KOH) preparation may be helpful. A 

KOH mount can be easily prepared by gently scraping the infected skin or blister roof with a sterile 

scalpel blade onto a glass slide with 1 to 2 drops of 10% KOH. The sample is then examined under 

the microscope for the presence of hyphae. Alternatively, specimen can be sent for fungal culture for 

identification of the causative organism and Under Wood’s lamp (UV) colonies will fluoresce.  

Prevention: Changing footwear frequently, drying feet well after bathing (especially between toes), 

refraining from sharing articles of clothing, and appropriately treating friends and family members of 

affected patients, can be very helpful in minimizing risks of exposure and reinfection. 

Treatment:  The treatment of dermatophyte infections usually involves the use of oral terbinafine, 

fluconazole, itraconazole, griseofulvin or one of several well-tried topical preparations.  

A commonly used oral antifungal of choice is griseofulvin 10-20 mg/kg for at least 6 weeks for skin 

and hair infection, 6 weeks for tinea capitis and in severe hair, skin and scalp infections, up to 3 months.  

Generally, topical therapies are used for localized or mild infections, oral antifungals for the more 

extensive infections. There is a variety of topical antifungal agents, including clotrimazole, econazole, 
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oxiconazole, miconazole, terbinafine, and naftifine applied to the affected areas twice daily for 2 to 4 

weeks.  

For nail infections, longer therapy with oral agents is usually necessary. However, children respond 

better to topical therapy than adults because of a thinner nail plate and potentially faster nail growth 

rate. 

Complications: Secondary bacterial infection and ID reaction (autoeczematisation as a 

hypersensitivity reaction to the fungus). 

Further reading 

1. Jain A, Jain S, Rawat S. Emerging fungal infections among children: A review on its clinical 

manifestations, diagnosis, and prevention. J Pharm Bioallied Sci. 2010; 2(4): 314–320.  

2. Rich P, Houpt KR, LaMarca A et al. Safety and efficacy of short-duration oral terbinafine for the 

treatment of tinea corporis or tinea cruris in subjects with HIV infection or diabetes. Cutis 2001; 

68: 15–22. 

3. Friedlander SF, Chan YC, Chan YH, Eichenfield LF. Onychomycosis does not always require 

systemic treatment for cure: a trial using topical therapy. Pediatr Dermatol. 2013 May-

Jun;30(3):316-22.   
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Figure 41a and b: Tinea corporis lesions on the trunk. Well demarcated lesions with raised edge and central clearing. 

   
Figure 42 a and b: Tinea corporis on the anterior abdominal wall and right cheek. Note the ring shaped scaly lesion with 

central area of clearance. 
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Figure 43: Annular plaques of tinea faciale and corporis on a child. Note multiple rings.  
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Figure 44 a, b, c, d and e: Variants of tinea capitis on the scalp of 5 children. 

e 
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Figure 45 a and b: Tinea unguium in a 5-year-old boy (left) and in his mother (right); both presenting in the ART clinic. 

 
Figure 46: Tinea pedis. Gentian violet applied on the lesion. 

  

a b 
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Inflammatory Tinea 

Tinea infections results in diverse clinical features, ranging from the carrier-state to severe tinea 

corporis with heavy inflammation.  

Although the clinical features of tinea may be similar to those seen in adults with erythema and scaling, 

signs of dermatophyte infection in children may be nonspecific and mimic other conditions, such as 

psoriasis, atopic dermatitis, contact dermatitis, dyshidrotic eczema, juvenile plantar dermatosis, 

impetigo, herpetic infection, and cellulitis. Vesicles and bullae may also be more common in children 

with inflammatory tinea, mimicking bacterial or herpetic cellulitis. 

 
Figure 47: Inflammatory tinea capitis. Note the boggy masses associated with alopecia and scarring. 
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Pityriasis Versicolor (Tinea Versicolor)  

Description: A mild, chronic infection of the skin caused by Malassezia yeast. 

Aetiology: Is caused by the fungi Malassezia and the infection is milder and more superficial than the 

dermatophyte infections. Isolated species of Malassezia in patients include M. globosa, M. 

sympodialis, M. furfur, M. obtusa, and M. restricta. 

Clinical presentation: The primary lesion is a sharply demarcated macule, sometimes slightly 

erythematous, but characterized essentially by fine, discrete or confluent branny scale that can be 

hyperpigmented or hypopigmented mainly on the upper trunk. The scale can be accentuated by 

stretching the lesions, making them scalier. 

Epidemiology: Affects adolescents and adults.  Prevalence of tinea versicolor is as high as 40% has 

been reported in the tropics. Climatic and local environmental factors account for variation in the 

prevalence seen in different geographical regions. 

Diagnosis: This is mainly clinical but potassium hydroxide direct microscopy or visualization of the 

scaly lesions under Wood’s lamp (UV), which shows the typical yellow fluorescence.  

Differential diagnoses: Vitiligo and chloasma are normally distinguishable by their complete absence 

of scaling.  Differential diagnoses include: seborrheic dermatitis, pityriasis rosea, secondary syphilis, 

pinta and tinea corporis. 

Treatment: Selenium sulphide in a detergent base, available as shampoo or lotion in 1% or 2.5% 

concentrations (Selsun® shampoo Blue, Head & shoulders), applied to all the affected areas and left 

for 10 minutes before washing off or left overnight. In ordinary cases that settle spontaneously or as a 

result of treatment, the residual depigmentation may remain for many months without any scaling.  

Other options include the topical azole antifungals (clotrimazole and ketoconazole). Terbinafine 1% 

cream is also effective. For widespread lesions topical ketoconazole, 2-3 applications may suffice.  

For prophylaxis, selenium sulphide may be applied overnight once a month. Alternatives include 20% 

sodium hyposulphite solution, and 50:50 propylene glycol in water used long-term as suppressive 

therapy to prevent relapse.  

Oral ketoconazole and itraconazole are also very effective especially when combined with topical 

antimycotics. Ketoconazole is not recommended in children <10 years.  Fluconazole as a single 6 

mg/kg dose may also be adequate but some patients may require longer periods of therapy. 

Itraconazole is active against pityriasis versicolor in a dose of 5 mg/kg usually given over 5 days. 
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Complications: In ordinary cases that settle spontaneously or as a result of treatment, the residual 

depigmentation may remain for many months without any scaling.  Disfigurement of the affected areas 

and deep invasive infections may occur in untreated cases. 

Further reading 

1. Jain A, Jain S, Rawat S. Emerging fungal infections among children: A review on its clinical 

manifestations, diagnosis, and prevention. J Pharm Bioallied Sci. 2010; 2(4): 314–320.  

2. Chaudhary R, Singh S, Banerjee T, Tilak R. Prevalence of different Malassezia species in 

pityriasis versicolor in central India. Indian J Dermatol Venereol Leprol. 2010;76(2):159-64. 

3. Sunenshine PJ, Schwartz RA, Janniger CK. Tinea versicolor. International Journal of 

Dermatology 1998; 37 (9): 648-655. 

4. Borelli D, Jacobs PH, Nall L. Tinea versicolor: epidemiologic, clinical, and therapeutic aspects. J 

Am Acad Dermatol. 1991; 25:300-305. 

5. Shah A, Koticha A, Ubale M, Wanjare S, Mehta P, Khopkar U. Identification and speciation of 

Malassezia in patients clinically suspected of having pityriasis versicolor. Indian J Dermatol 

2013;58: 239.  
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Figure 48a and b: Sharply demarcated macules with fine branny scaling on the forehead and back of children with tinea 

versicolor. Note the increased scaling after stretching the skin in (b). 
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Figure 49: Pityriasis amiantacea, used sometimes to describe a severe form of seborrheic dermatitis. 
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Candidiasis 

Description:  Candidiasis is the most common opportunistic infection seen in HIV-infected children. 

It can affect the oral cavity, the oesophagus and the peri-anal region. 

Aetiology: Candida albicans is the yeast responsible or candidiasis. 

Clinical presentation: Oral candidiasis (thrush) occurs on the surface of the tongue, palate and buccal 

mucosa as white patches (plaques). This can be distinguished from milk curds by scraping the surface 

of the plaque, which results in erythema and point bleeds.  Pseudomembranous candidiasis manifests 

as creamy white-to-yellow oral plaques.   Atrophic candidiasis manifests as distinct areas of erythema 

with the loss of tongue papillae if the tongue is affected.  Hyperplastic candidiasis (with both 

erythematous and white mucosal coloration symmetrically distributed) and angular cheilitis are other 

clinical variants of candidiasis. 

Oral thrush can be seen in neonates and in patients receiving prolonged antibiotics and systemic 

steroids.  Oesophageal candidiasis presents with dysphagia, odynophagia and retrosternal pain. Diaper 

rash due to candidiasis is usually red with a clearly defined border and consists of small red spots close 

to the large patches (satellite lesion). Diaper rash lasting for 3 days or longer may be candidiasis. 

Candida albicans is one of the causes of onychomycosis.  In severely immunocompromised children 

the organism can cause candidemia or invasive candidiasis. 

Epidemiology: Candida albicans is the most common cause of mucosal and oesophageal candidiasis. 

Oral thrush and diaper dermatitis occur among 50%-85% of HIV-infected children. 

Diagnosis: Candidiasis is a clinical diagnosis which can be confirmed by a potassium hydroxide 

preparation and culture. Cobblestoning appearance on barium swallow may be seen in oesophageal 

candidiasis.  

Prevention: In the mouth, for instance, this involves frequent toilet in the seriously ill, and denture 

hygiene in other patients, whereas in Candida infections affecting the skin, careful drying of affected 

sites is important. 

Treatment: In many cases, topical antifungal therapy alone is sufficient to control the disease. 

Effective topicals include clotrimazole, nystatin and amphotericin B. Systemic therapy with 

fluconazole, itraconazole or amphotericin B is indicated in oesophageal disease. In addition, oral 

antifungals are used to prevent systemic candidiasis in severely immunocompromised patients. 

Clotrimazole troches or lozenges are used at 50mg 5 times a day while fluconazole and itraconazole 

dosing are 3-12mg/kg/day and 5mg/kg/day respectively. 

Children with severe oral involvement due to diffuse and persistent candidiasis resistant to 

conventional treatment also tend to have feeding difficulties that may be related to oesophageal 

involvement. In these cases, the only effective therapy is intravenous fluconazole or amphotericin B. 
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Complications: Haematogenous dissemination of disease and invasive candidiasis can occur, 

resulting in candidemia, meningitis, endocarditis, renal disease, endophthalmitis, and hepatosplenic 

disease.  

Further reading 

1. Álvaro-Meca A, Jensen J, Micheloud D et al.   Rate of candidiasis among HIV-infected children 

in Spain in the era of highly active antiretroviral therapy (1997–2008). BMC Infect Dis. 2013; 13: 

115. 

2. Oladokun RE, Okoje VN, Osinusi K et al.   Oral Lesions and their association with CD4 Count 

and Viral Load in HIV Positive Nigerian Children.  Oral Health Dent Manag.  2013; 12(4):200-

4. 

3. Mofenson LM, Brady MT, Danner SP et al.   Guidelines for the prevention and treatment of 

opportunistic infections among HIV-exposed and HIV-infected children: recommendations from 

CDC, the National Institutes of Health, the HIV Medicine Association of the Infectious Diseases 

Society of America, the Pediatric Infectious Diseases Society, and the American Academy of 

Pediatrics. MMWR Recomm Rep. 2009; 58 (RR-11):1–248.4.  JS Greenspan, D Greenspan.   The 

epidemiology of the oral lesions of HIV infection in the developed world.  Oral Diseases 2002; 8 

(S2), 34–39 doi:10.1034/j.1601-0825.2002.00009.x).  
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Figure 50a, b, c, and d: Oral candida in immunosuppressed children. Affecting the tongue and palate in (a), severe form 

in (b) and (c) and pseudomembranous variant in (d). 
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Anogenital Candidiasis 

C. albicans is commonly isolated from the moist skin of the buttocks and genitalia of the infant but is 

more prevalent where the skin is affected by napkin rash. Satellite lesions may be seen.  

Diagnosis: moistened swab or a scraping may be taken to discover whether or not Candida is present 

on the affected skin. If Candida is present, a trial of anti-candida therapy is indicated. 

 
Figure 51: 2-year-old girl with severe pruritus vulva from vaginal candidiasis  
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Deep Fungal Infections 

Histoplasmosis 

Description:  

Aetiology: Histoplasmosis is a fungal infection caused by the dimorphic fungus Histoplasma 

capsulatum.  

Clinical presentation: Histoplasmosis is mainly inhaled and usually presents as a disseminated 

disease.  Localized infections are rare. Skin may be the most frequent site of localised infection.  

The cutaneous lesions of histoplasmosis are polymorphous and include papules, plaques, which may 

be crusted, erosions, ulcers, exanthems, nodules, acneiform eruptions, exanthems, molluscum-like 

lesions, acneiform folliculitis, psoriasiform eruptions, panniculitis, hyperkeratotic plaques, vasculitic 

lesions, erythema multiforme-like lesions, exfoliative dermatitis, abscesses and cellulitis. Oral ulcers 

and erosions are the most common manifestation of disseminated disease.  There may be associated 

systemic symptoms including fever, lymphadenopathy, hepatosplenomegaly, lung disease and 

pancytopenia. 

Diagnosis: Chest X-rays, tissue biopsies for histology and culture aid diagnosis. Histoplasma 

capsulatum can be identified on skin biopsy by the Gomori methenamine silver stain however culture 

of the organism is the gold standard. 

Treatment: In addition to ART, infected patients benefit from systemic antifungal treatment with 

itraconazole or amphotericin B with long-term prophylaxis.  For disseminated infection, the preferred 

approach is to give IV amphotericin for 4 weeks followed by itraconazole prophylaxis. 

Further reading 

1. Chang P, Rodas C.  Skin lesions in histoplasmosis. Clin Dermatol 2012 ; 30(6):592-8. 

2. Johnson RA. HIV disease: mucocutaneous fungal infections in HIV disease. Clin Dermatol 2000; 

18: 411–22.  

3. Imenez-Acosta FJ, Vicandim B, Viguer JM et al. Diagnostic value of cutaneous cytology in 

opportunistic fungal infections of patients with acquired immuno- deficiency syndrome. J Am 

Acad Dermatol 1988; 18: 383–4. 

4. Penneys NS. Skin manifestations of AIDS. London: Martin Dunitz, 1990.   

5. Casariego Z, Kelly GR, Perez H et al. Disseminated histoplasmosis with orofacial involvement in 

HIV-1-infected patients with AIDS: manifestation and treatment. Oral Dis 1997; 3: 184–7. 

6. Ramdial P, Mosam A, Dlova NC et al. Disseminated cutaneous histoplasmosis in patients infected 

with human immunodeficiency virus. J Cutan Pathol 2002; 29: 215–25. 
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7. Antinori S, Magni C, Nebuloni M et al. Histoplasmosis among human immuno- deficiency virus-

infected people in Europe: report of 4 cases and review of the literature. Medicine (Baltimore) 

2006; 85: 22–36. 

8. Casotti JA, Motta TQ, Ferreira CU et a.   Disseminated histoplasmosis in HIV positive patients in 

Espirito Santo state, Brazil: a clinical-laboratory study of 12 cases (1999–2001). Braz J Infect Dis 

2006; 10: 327–30. 

9. Cunha VS, Zampese MS, Aquino VR et al. Mucocutaneous manifestations of disseminated 

histoplasmosis in patients with acquired immunodeficiency syndrome: particular aspects in a 

Latin-American population. Clin Exp Dermatol 2007; 32: 25.  

 

 
Figure 52: Multiple lesions seen in the face of this child with histoplasmosis based on histopathology. Note nodules with 

hyperkeratotic centres, some of which seem umbilicated. 
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Figure 53: Close up photograph showing the same lesions as described above. Numerous erythematous papules 

widespread  on the trunk of the same child as above with histoplasmosis, together with scarring from previous lesions. 

 
Figure 54: Numerous erythematous papules widespread  on the trunk of the same child as above with histoplasmosis, 

together with scarring from previous lesions. 

Figures 52 – 54 above emphasize the polymorphous nature of histoplasmosis lesion.
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Cryptococcal Infection 

Aetiology: Cryptococcosis is caused by Cryptococcus neoformans.   

Clinical presentation: Brain, lung and skin are sites of predilection. In the skin, it presents as jelly-

like necrotizing papules and nodules that resemble molluscum contagiosum. Acneiform, tumourous 

(warty) and papulopustular variants of the disease have been documented. 

Epidemiology: Before the advent of ART, was estimated to affect 5-10% of persons with AIDS in the 

US and UK, and 30-40% in Africa.  

Diagnosis:  For systemic disease, serology, blood culture, urine culture and lumber culture should be 

done. Cutaneous disease can be confirmed by skin biopsy with special stains for the cryptococcal 

capsule and culture or Tzanck smear.  

Treatment: Intravenous amphotericin B and oral fluconazole (see cryptoccocal infection in Part 2 of 

the atlas).   Secondary prophylaxis is with fluconazole. 

Further reading 

1. Ricchi E, Manfredi R, Scarani P et al. Cutaneous cryptococcosis and AIDS. J Am Acad Dermatol 

1991; 25: 335–6. 

2. Blauvelt A, Kerdel FA. Cutaneous cryptococcosis mimicking Kaposi’s sarcoma as the initial 

manifestation of disseminated disease. Int J Dermatol 1992; 31: 279- 280. 

3. Coker LR, Swain R, Morris R, McCall CO. Disseminated cryptococcosis presenting as 

pseudofolliculitis in an AIDS patient. Cutis 2000; 66: 207–10. 

4. Jimenez-Acosta FJ, Vicandim B, Viguer JM et al. Diagnostic value of cutaneous cytology in 

opportunistic fungal infections of patients with acquired immuno- deficiency syndrome. J Am 

Acad Dermatol 1988; 18: 383 - 384. 

5. WHO.  Rapid Advice Diagnosis, prevention and management of cryptococcal disease in HIV-

infected adults, adolescents and children.  Available at:  

http://www.who.int/hiv/pub/cryptococcal_disease2011/en/.  
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Figure 55a and b: Cutaneous cryptococcosis (Courtesy of Prof. Anisa Mosam.  Dermatology Department, University of 

Kwazulu Natal).  

a b 
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Emergomyces Africanus (Formerly Emmonsia) Infection   

A recent report of cases of a new species of dimorphic fungus pathogenic to humans, especially in 

human immunodeficiency virus-infected was made in South Africa adults, most of whom presented 

with lung and skin lesions.  A case of disseminated emmonsiosis has also been reported in an HIV-

infected child.  The child had severe immunosuppression (CD4+ T cell count 0.012 x 109/L).  The 

DNA sequence was identical to the disseminated disease caused by the novel organism.  Many of these 

cases of emergomycosis had initially been diagnosed as histoplasmosis. 

Aetiology: Causative organism: closely related to Emmonsia pasteuriana now called Emergomyces 

africanus.  

Treatment:  Amphotericin B given for 6 weeks, in addition to initiation of ART. 

Further reading 

1. Kenyon C, Bonorchis K, Corcoran C, et al. A dimorphic fungus causing disseminated infection in 

South Africa. N Engl J Med 2013; 369 (15): 1416–1424. 

2. Lochan H, Naicker P, Ryan A et al.  A case of disseminated emmonsiosis in an HIV-infected 

child.  Southern African HIV Clinician Society Conference; 24-27 Sept 2014. 

3. Schwartz IS, Govender NP, Corcoran C, Dlamini S, Prozesky H, Burton R, Mendelson M, 

Taljaard J, Lehloenya R, Calligaro G, Colebunders R, Kenyon C. Clinical Characteristics, 

Diagnosis, Management, and Outcomes of Disseminated Emmonsiosis: A Retrospective Case 

Series. Clin Infect Dis. 2015 Sep 15;61(6):1004-12. 
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Sporotrichosis 

Background:  A deep fungal infections more common in adults affected with HIV than children.  In 

immunocompetent individuals, infection generally results from cutaneous inoculation by trauma it 

may present as a disease of the skin and draining lymphatics. Sporotrichosis associated with HIV may 

in addition occur as pulmonary infection following spore inhalation and may be haematogenously 

spread from pulmonary infection to the skin and joints.  

Aetiology:  The agent, Sporothrix schenckii, a dimorphic fungus found in soil and in animal faeces, is 

responsible for most infections.  

Epidemiology: Sporotrichosis is relatively uncommon even though it shares a worldwide distribution. 

In some parts of the world, the condition follows cat scratch or contact with the affected animal’s 

wound. 

Diagnosis:  Tissue biopsy and fungal culture are the mainstay of diagnosis. Blood culture samples, 

bronchoalveolar lavage or CSF for microscopic examination may be helpful. 

Clinical: On the skin, sporotrichosis presents as suppurating nodules that progress onto ulcers at the 

point of inoculation and progress proximally along lymphatic vessels. In disseminated disease the skin 

lesions are widespread.  

Other organs can be affected in visceral disease including the CNS, joints, spleen, bone marrow, 

pneumonia, meningitis and eyes  

Treatment: Amphotericin B at a dose of 0.7mg/kg per day for 3 to 4 weeks. Potassium iodide, 

normally used for infected patients is not recommended for HIV/AIDS patients. Other options include 

itraconazole and fluconazole.  

Further reading 

1. Carvalho MT, de Castro AP, Werner BB et al.  Disseminated cutaneous sporotrichosis in a patient 

with AIDS: report of a case. Rev Soc Bras Med Trop, 35 (2002) 655–659S.  

2. Hardman, I. Stephenson, D.R. Jenkins, M.J. Wiselka, E.M. Johnson. Disseminated Sporothrix 

schenckii in a patient with AIDS.  J Infect. 2005; 51(3):e73-7. 

3. Edwards C, Reuther WL, Greer DL. Disseminated osteoarticular sporotrichosis: treatment in a 

patient with acquired immunodeficiency syndrome. South Med J, 93 (2000), 803–806. 

4.  Rocha MM, Dassin T, Lira R et al.   Sporotrichosis in patient with AIDS. Rev Iberoam Micol, 18 

(2001), 133–136. 

5. Kauffman CA, Hajjeh R, Chapman SW. Practice guidelines for the management of patients with 

sporotrichosis. For the Mycoses Study Group. Infectious Diseases Society of America. Clin Infect 

Dis, 30 (2000),  684–687. 
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Figure 56: Sporotrichosis on the arm of an HIV-infected child. Note the predominantly linear “sporotrichoid spread” 

along the lymphatics.   
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Table 3: Fungal Infections – Treatment options 

Condition First line Second line Where 
available/ 
indicated 

Superficial fungal infections 

Tinea  Corporis Topical agents: including 

clotrimazole, econazole, 

oxiconazole, miconazole, 

terbinafine, naftifine 

Oral griseofulvin 

 

 

Terbinafine, 

itraconazole, 

fluconazole 

Tinea Capitis Oral 

Griseofulvin 10mg/kg daily x 6 

weeks 

 

Fluconazole- 

6mg/kg once 

weekly for 6 weeks 

Oral terbinafine, 

itraconazole 

 

Candidiasis Topical clotrimazole, nystatin  Clotrimazole 

troches  

 

Severe infection - 

systemic agents: 

fluconazole, 

itraconazole, 

amphotericin B  

Pityriasis versicolor -20% sodium hyposulphite 

solution 

-2.5% selenium sulphide in a 

detergent base (Selsun® 

shampoo) 

Ketoconazole 

shampoo, 

terbinafine 1% 

cream 

Oral 

ketoconazole,   

itraconazole 

Deep fungal infections 

Histoplasmosis Oral itraconazole Amphotericin B  

Cryptococcosis Amphotericin B + Fluconazole Fluconazole only   

Sporotrichosis Amphotericin B Itraconazole Fluconazole 
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