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Abstract 

Introduction: Tinea capitis is a fungal infection of the scalp skin and hair and often caused 

by dermatophytes. It is the most common type of superficial dermatophytosis in children 

despite the fact that this infection is not familiar in children with Down syndrome. The 

infection occurs mainly due to keratinophilic fungi which are anthropophilic and zoophilic 

species of the genera Trichophyton, Microsporum and Epidermophyton, but not by 

Aspergillus species because cutaneous Aspergillosis in general is a rare disease since all types 

of Aspergillosis infection are more likely to occur in underlying conditions and 

immunocompromised patients. Limited numbers of published reports referred to scalp 

mycosis by Aspergillus species which were caused by Aspergillus protuberus and Aspergilla 

niger. To our knowledge, until so far there is no published report case indicated to Aspergilla 

ochraceus as a causative agent of tinea capitis infection. 

Case Report: As well no published report correlated a tinea capitis infection caused by 

Aspergilla ochraceus with Down syndrome child. So we record the first rare case of a typical 

tinea capitis infection with a rare causative agent which is Aspergilla ochraceus in a 6-year- 

old girl with Down syndrome. 

Conclusions: Due to the progressive changing patterns in etiology and clinical manifestation 

of the diseases caused by Aspergillus species, more studies must be perform to include 

comprehensively all aspects about the pathogenicity of Aspergillus species in human 

especially because of the remarkable increase in prevalence of Aspergillosis during the last 

few years not only in immunocompromised patients but also in immunucompotent people. 

 

Key words: Aspergilla spp, Aspergillus ochraceus, Down syndrome, Primary Cutaneous 

Aspergillosis, Tinea capitis 

 

J Immunol Clin Microbiol 

http://search.crossref.org/?q=J+Immunol+Clin+Microbiol
http://www.jiacm.com/


                         Ahmed Badri Abed                                                                              J Immunol Clin Microbiol 2022; 7(1) 

  
 

Available at http://www.jiacm.com 

 

 

Introduction  

Tinea capitis is a disease refers to the infection of skin and hair of the scalp and is often 

caused   by dermatophytes. Although it is most common in school-age children, it is 

rarely seen in adults. Animals, contaminated objects and close contact with tinea capitis 

infected patients are the main cause of infection (1,2). Three genera of keratophilic fungi: 

Microsporum, Epidermophyton and Trichophyton are well known to be responsible for 

these infections (3-6). Although dermatophytes are considered the most responsible cause 

of cutaneous fungal infections, a non dermatophyte molds and yeast were also found to 

cause these infections (7,8).  From non dermatophytes molds, Aspergillus species have 

been noticed to cause a type of cutaneous infection named as Cutaneous Aspergillosis. 

Despite the fact that this infection is uncommon opportunistic fungal infection it can 

present clinically either as a primary or a secondary infection (9). Primary Cutaneous 

Aspergillosis is uncommon infection and the published reports concerning cases of this 

infection are rare. The appearance of the disease has been noticed increasingly since the 

1970s and this was due to the increase of prevalence of immunocompromised patients. 

This infection usually occurs in severe debilitating patients this is why the most reported 

cases were under the category of immunocompromised groups like (malignancies 

patients, neutropenic hosts, burns cases, tuberculosis, patients undergoing intensive 

chemotherapy, those who are receiving long-term corticosteroids, antibiotics or cytotoxic 

drugs, organ transplant recipients and HIV patients (10-12). The most frequent isolated 

organisms from patients with Cutaneous Aspergillosis are Aspergillus flavus, Aspergillus 

fumigatus, Aspergillus niger, Aspergillus terreus, and Aspergillus ustus (13, 14). All the 

former reports about Primary Cutaneous Aspergillosis infection mentioned different 

cutaneous locations target without referring to the infection of the scalp. But During the 

last few years, very rare published reports pointed to uncommon Aspergillus species that 

could be a causative agent of a scalp mycosis. These species showed an infection of a 

typical Primary Cutaneous Aspergillosis. These reports opened the door for a new 

causative agent to be the main cause of tinea capitis other than common dermatophyes. 

One of these reports referred to rare cases of tinea capitis in 4 and 9 years children, which 

were totally different in clinical picture and in etiological aspect which was Aspergillus 

niger (15). Another paper showed a first case of kerion-type scalp mycosis that caused by 

Aspergillus  protuberus (16). 
Although that tinea capitis is the most common of all cutaneous mycoses in children (17), 

but it is not a familiar in children with Down syndrome. We couldn’t find a published 

report referred to the infection of tinea capitis in Down syndrome children despite the fact 

that many survey studies discussed the skin conditions in those patients. These reports 

revealed that, tinea pedis, tinea corporis and onychocomysis are common dermatophytes 

infections in people with Down syndrome without mention the scalp infection (18,19).  

So herein, we present a rare case of 6 years old girl, with Down syndrome who suffered 

from tinea capitis infection by a totally different etiological agent which considers as a 

rare causative pathogen until now. The causative fungal pathogen was Aspergilla 

ochraceus. This type of Aspergillus species is not a known as a causative agent of any 

infection of Cutaneuos Aspergillosis, and until now, no other published report referred to 

any human cutaneuos infection by this species. 
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Case Report 

A 6-year-old female outpatient was referred to our laboratory for diagnosis after 

consulting with dermatologist due to complaining of severe itching of the scalp, 

accompanied by hair loss, exudation and crust formation. At the time of examination, it 

was clear that the child was a Down syndrome patient. During processing of the 

examination we noticed that the child was with symptoms of (pruritus, hair loss, and 

erythema) which may suggest of tinea capitis infection. We noticed also that the 

underlying skin was very erythematous with inflammation and dissemination of the 

infected area. Samples were collected for microbiological procedures by skin scrapings 

with scalpel blade. The samples were divided into two parts. From the first part a 10 % 

potassium hydroxide (KOH) mount was made and direct microscopy was performed. The 

KOH wet mounts were screened under low power (x10) and then at high power (x40) for 

visualization of the fungal hyphae, spores and other fungal structures. The second part of 

the sample was inoculated onto Sabouraud Dextrose Agar and incubated at 25 to 37°C. 

The cultures were examined every two days. The culture isolates were identified by 

studying the colony morphology, microscopic examination of the growth. 
Laboratory Findings 
Microscopic findings 
The KOH wet mount which was left for 5-10 minutes and examined carefully revealed 

strongly the growth of fungi. Different types of fungal shapes were found surrounding the 

infected hairs. Microscopic examination showed the growth of branched hyphae (Figure 

1) and the shaft of the hair was totally filled with small rounded shapes conidial forms 

with hyphae (Figure 2). After careful examination of the sample, we noticed a rare 

finding of Hulle cells (Figure 3), which gave a strong diagnostic evidence of an infection 

with Aspergillus species. Microscopic examination pointed to the diagnosis of tinea 

capitis infection. 
 

 
         Figure 1. Microscopic examination shows branched hyphae of Aspergilla ochraceus  

(A and B). 
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Figure 2. (A) shows the shaft of the hair which is totally filled with small rounded conidial   forms    

with hyphae. (B) The branched hyphae inside the hair shaft. 

                                                                                      

 

 
        Figure 3. Shows different types of Hulle cells (A, B, C, and D). 

 

Cultural Findings 

Colony macroscopic morphology 

After Inoculation of the sample onto Sabouraud Dextrose Agar and incubated at 25 to 

37°C, an apparent growth was obtained after 5 days on Sabouraud Dextrose Agar plates. 

The colonies were initially light buff color with rapid spread; eventually, the colonies 

became mid buff color with a clear white border. Texture of colonies was a woolly to 

somewhat granular that gives a sandy look and the surface was flat (Figure 4). Colonies 

gave unremarkable yellowish color on reverse (Figure 5). 
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Figure 4. (A) Macroscopic examination of culture shows a light buff color olony of 

Aspergillus ochraceus with a clear white border. (B) Reveals the texture of the colony 

which is woolly to somewhat granular gives a sandy look with flat surface. 

 

 
 

Figure 5. The colony shows Unremarkable yellowish color on reverse. 

 

Colony microscopic morphology 

Microscopic examination of the colonies revealed septate and hyaline hyphae. The 

conidiophores were, thick-walled, dull yellow to light brown, coarsely roughened; 

vesicles globose, with metulae all over the surface. The conidia were globose to 

subglobose, delicately roughened, pale green, covering the entire vesicle and pointing out 

in a radial pattern (Figure 6). The patient has been diagnosed with tinea capitis and the 

causative fungus has been diagnosed as (Aspergilla ochraceus) according to Visagie and 

Muñoz (20,21). 
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Figure 6. (A) Shows septate and hyaline hyphae. (B) Shows vesicles with globose 

heads. (C) Conidiophores shapes which look thick-walled, dull yellow to light brown 

and coarsely roughened.  (D) Metulae distributed all over the surface.  (E) Conidia 

are globose to subglobose, delicately roughened, pale green, covering the entire 

vesicle and pointing out in a radial pattern. 
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Discussion 

Although Primary Cutaneous Aspergillosis has witnessed a significant increase since the 

1970s due to the remarkable increase in immunocompromised patients but it still remains 

as a rare disease (10). With this noticeable increase in cases of Primary Cutaneous 

Aspergillosis, the types of Aspergillus species that found to be responsible of these 

infections were also noticed to be increased to include (Aspergillus fumigatus, Aspergillus 

flavus, Aspergillus niger, Aspergillus terreus, and  Aspergillus ustus (14,22). Aspergillus 

species in immunocompromised patients may infect the lungs, central nervous system, 

naso-orbital area, and skin in sometimes. The infection may disseminate resulting in high 

mortality due to severe condition. The rare Cutaneous Aspergillosis infection has been 

conjugated usually with immune deficiency patients. But the last 20 years has been 

witnessed an increase in the prevalence of Primary Cutaneous Aspergillosis in 

immunocompetent patients with a new causative agent of Aspergillus species and 

different locations of infection site (23,24).  

In our case the topic is different due to the difference in the immunity status of the patient 

and also the difference in etiological agent. Down syndrome patient with tinea capitis 

infection due to Aspergilla ochraceus which is a new etiopathogenic agent can be 

recorded as a first rare published case. Despite the fact that many survey studies 

investigated the skin condition in Down syndrome patients and fungal infections were 

found obviously in those patients, we couldn’t find the reason behind the rarity of 

published reports about tinea capititis in children with Down syndrome. One study found 

a high percentage of fungal infections in those patients and revealed different ratios of 

infection which were 76.6% for tinea pedis, 8.4% for tinea cruris, and 67.8% for 

onychomycosis (18). Another study also mentioned two types of infection in Down 

syndrome patients and the percentage was relatively low comparing with the former 

findings since the percentage was 4.5% for onychomycosis and 2% for tinea corporis 

(19). 

The incidence of onychomycosis which is a fungal infection of the nail was more than 

50% in patients with Down syndrome (18,25).  In one survey that included Down 

syndrome patients, a tinea pedis which is (a fungal infection of the feet) was found in a 

ratio of 76.6% in those patients. This survey attributed the high incidence of tinea pedis to 

institutionalization. The study also showed that other dermatophytic infections such as 

severe onychomycosis and tinea corporis are commonly seen in older Down syndrome 

patients who are institutionalized (26). Other mucocutaneous study that included 100 

children with Down syndrome couldn’t isolate any bacterial, fungal or parasitic 

infestations in those children (27). With all these findings about different types of fungal 

infection in Down syndrome, we couldn’t find observations of tinea capitis in those 

patients. Regarding the immunity status of Down syndrome patients and if they are 

immunocompotent or they have some immunodeficiency disorders. A study found some 

abnormalities of the immune system associated with those patients and these 

abnormalities included: mild to moderate T and B cell lymphopenia, with marked 

decrease of naive lymphocytes, impaired mitogen-induced Tcell proliferation, reduced 

specific antibody responses to immunizations and defects of neutrophil chemotaxis. The 

study also found a secondary immunodeficiency due to metabolic or nutritional factors, 

like zinc deficiency. All these factors besides the abnormal anatomical structure of Down 

syndrome patients may play a role in some infections like respiratory diseases and may 

http://www.jiacm.com/


                         Ahmed Badri Abed                                                                              J Immunol Clin Microbiol 2022; 7(1) 

  
 

Available at http://www.jiacm.com 

 

 

lead to the increased risk of infections (28). Recent findings revealed a significant 

decrease of B lymphocytes (CD19+) in fetuses with Down syndrome (29). Another study 

concluded that the immune system is intrinsically deficient in Down syndrome from the 

very beginning, and besides the abnormalities in thymus and T lymphocyte abnormalities, 

B lymphocytes are possibly different intrinsically in those patients (30). All these issues 

can help in understanding the exposure of Down syndrome patients to many infections 

particularly fungal infections. In our study, the fungal pathogen which was isolated from 

the scalp of the patient can be considered as a totally different etiopathogenic agent in 

tinea capitis infection. 

Aspergillus ochraceus is a mold in the Aspergillus genus and is associated with 

(ochratoxin A) production a mycotoxin which is known as one of the most food-

contaminating agent. It also produces the dihydroisocoumarin mullein and citrinin (31). 

Bronchopulmonary Aspergillosis and paranasal sinusitis conditions as well the onset and 

development of asthma in young children have been all associated with Aspergillus 

ochraceus spores (32,33).  Furthermore, inhalation or ingestion of (ochratoxin A) found 

to be seriously and potentially life-threatening with its neurotoxic, carcinogenic and 

immunosuppresive effects. It can also cause kidney diseases and renal tumors (34). To 

our knowledge this Aspergillus species is not known to cause any kind of Cutaneous 

Aspergillosis. The only published report which referred to the infection of Aspergillus 

ochraceuos were found in a rare case with calcaneal osteomyelitis in a patient with 

diabetic foot osteomyelitis (35). The debilitated hosts with (e.g., cancer, burns, and 

chronic granulomatous diseases) and neutropenia hosts (e.g., patients with leukemia, 

cytotoxic chemotherapy, corticosteroid therapy, broad-spectrum antibiotic therapy, and 

human immunodeficiency virus infection) are all at high risk of infection with this fungus 

(36,37). The probability to get an infection with these fungal species may increase if all 

other cofactors issues were available, especially that Aspergillus species are ubiquitous 

molds and can be isolated from the soil, air, dust, plants, skin, and nails. Immunological 

and physical cutaneous barriers constitute the host defense mechanism against 

Aspergillus species. Skin barriers which include keratin and the epidermis give the host a 

front line of mechanical defense (38). While Macrophages, polymorphonuclear 

leukocytes and monocytes play together an important role in elimination of this fungus by 

phagocytize the conidia of Aspergillus and damage the fungal hyphae with oxidative and 

non-oxidative mechanism (39). Some reports attributed chronic or recurrent of 

dermatophyte infection to disturbance in cell-mediated immunity (40). This is going with 

the fact that the most common recognizable genetic syndrome associated with immune 

defects is Down syndrome (41).                                     

 

Conclusion 

We conclude that Down syndrome patients with all these facts about anatomical and 

immunological defect issues make this category of people as debilitating and 

predisposing host particularly for Primary Aspergillosis infection. These fungi use the 

debilitating status of the host to grow and cause the infection. Further studies should be 

perform in those patients with Down syndrome to investigate the immunity system 

especially cell mediated immunity which is responsible for fungal infections defense. 

Also, more survey studies concerning tinea capitis in Down syndrome patients should be 

available to give more data about this kind of infection which is commonly seen in 
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children and basically correlated with debilitating issues as a predisposing factor for 

infection. Due to the progressive changing patterns in etiology and clinical manifestation 

of the diseases caused by Aspergillus species, more studies must be perform to include 

comprehensively all aspects about the pathogenicity of Aspergillus species in human 

especially because of the remarkable increase in prevalence of Aspergillosis during the 

last few years not only in immunocompromised patients but also in immunucompotent 

people. 

Acknowledgment: The authors confirm that there are no known conflicts of interest 

associated with this publication and there has been no significant financial support for this 

work that could have influenced its outcome. 

 

Ethics Committee Approval: Yes 

Informed Consent: NA 

Peer-review: Externally peer-reviewed. 

Conflict of Interest: No conflict of interest was declared by the author. 

Financial Disclosure: The author declared that this study has received no financial 

support.  

 
References 
1. Kechia F, Kouoto E, Nkoa T, et al. Epidemiology of tinea capitis among school-age children in 
Meiganga, Cameroon. Journal de Mycologie Médicale. 2014;24(2):129-34. 
2. Venugopal PV, Venugopal TV. SUPERFICIAL MYCOSES IN SAUDI ARABIA. Australas J 
Dermatol. 1992;33(1):45-8. 

3. Khaled JM, Golah HA, Khalel AS, Alharbi NS, Mothana RA. Dermatophyte and non 
dermatophyte fungi in Riyadh City, Saudi Arabia. Saudi Journal of Biological Sciences. 
2015;22(5):604-9. 
4. Gupta AK, Summerbell RC. Tinea capitis. Med Mycol. 2000;38(4):255-87. 

5. Elewski BE. Tinea capitis: A current perspective. Journal of the American Academy of 
Dermatology. 2000;42(1):1-20. 
6. Bonifaz A, Isa-Isa R, Araiza J, Cruz C, Hernández MA, Ponce RM. Cytobrush-culture method 
to diagnose tinea capitis. Mycopathologia. 2007;163(6):309-13. 

7. Bassiri-Jahromi S, Khaksari A. Epidemiological survey of dermatophytosis in Tehran, Iran, 
from 2000 to 2005. Indian J Dermatol Venereol Leprol. 2009;75(2):142. 
8. Foster K, Ghannoum MA, Elewski BE. Epidemiologic surveillance of cutaneous fungal 
infection in the United States from 1999 to 2002. Journal of the American Academy of 

Dermatology. 2004;50(5):748-52. 
9. Mohapatra S, Xess I, Swetha J, et al. PRIMARY CUTANEOUS ASPERGILLOSIS DUE TO 
ASPERGILLUS NIGER IN AN IMMUNOCOMPETENT PATIENT. Indian Journal of Medical 
Microbiology. 2009;27(4):367-70. 

10. van Burik JH, Colven R, Spach DH. Cutaneous Aspergillosis. J Clin Microbiol. 
1998;36(11):3115-21. 
11. Arikan S, Uzun Ö, Çetinkaya Y, Kocagöz S, Akova M, Ünal S. Primary Cutaneous 
Aspergillosis in Human Immunodeficiency Virus– Infected Patients: Two Cases and Review. 

CLIN INFECT DIS. 1998;27(3):641-3. 
12. Chakrabarti A, Gupta V, Biswas G, Kumar B, Sakhuja V. Primary cutaneous asperigillosis: 
our experience in 10 years. Journal of Infection. 1998;37(1):24-7. 
13. Ozer B, Kalaci A, Duran N, Dogramaci Y, Yanat AN. Cutaneous infection caused by 

Aspergillus terreus. Journal of Medical Microbiology. 2009;58(7):968-70. 
14. Andresen J, Nygaard EA, Størdal K. Primary cutaneous aspergillosis (PCA)--a case report. 
Acta Paediatr. 2005;94(6):761-2.  
15. Chokoeva AA, Zisova L, Chorleva K, Tchernev G. Aspergillus niger – a possible new 

etiopathogenic agent in Tinea capitis? Presentation of two cases. The Brazilian Journal of 
Infectious Diseases. 2016;20(3):303-7. 
16. Jia J, Chen M, Mo X, et al. The first case report of kerion-type scalp mycosis caused by 
Aspergillus protuberus. BMC Infect Dis. 2019;19(1):506.  

http://www.jiacm.com/


                         Ahmed Badri Abed                                                                              J Immunol Clin Microbiol 2022; 7(1) 

  
 

Available at http://www.jiacm.com 

 

 

17. Clayton YM, Midgley G. The increasing variety of ringworm fungi currently affecting London 

school children. In5th International Congress of Human and Animal Mycology. Paris, CR 
Communications, Pasteur Institute. 1971; 98-9. 
18. Carter DM, Jegasothy BV. Alopecia areata and Down syndrome. Arch Dermatol. 
1976;112(10):1397-9. 

19. Schepis C, Barone C, Siragusa M, Pettinato R, Romano C. An updated survey on skin 
conditions in Down syndrome. Dermatology. 2002;205(3):234-8. 
20. Visagie CM, Varga J, Houbraken J, et al. Ochratoxin production and taxonomy of the yellow 
aspergilli (Aspergillus section Circumdati). Stud Mycol. 2014;78:1-61. 

21. Muñoz K, Vega M, Rios G, Geisen R, Degen GH. Mycotoxin production by different 
ochratoxigenic Aspergillus and Penicillium species on coffee- and wheat-based media. Mycotoxin 
Res. 2011;27(4):239-47. 
22. John PU, Shadomy HJ. Deep fungal infections. In: Fitzpatrick TB, Eisen AZ, Wolff K, et al. 

editors. Dermatology in general medicine. 3rd ed. New York: McGraw . Hill; 1987. p. 2266-8 
23. Ajith C, Dogra S, Radotra BD, Chakrabarti A, Kumar B. Primary cutaneous aspergillosis in an 
immunocompetent individual. J Eur Acad Dermatol Venereol. 2006;20(6):738-9. 
24. Granstein RD, First LR, Sober AJ. Primary cutaneous aspergillosis in a premature neonate. Br 

J Dermatol. 1980;103(6):681-4. 
25. Scherbenske JM, Benson PM, Rotchford JP, James WD. Cutaneous and ocular manifestations 
of Down syndrome. J Am Acad Dermatol. 1990;22(5 Pt 2):933-8. 
26. Moschella SL, Hurley HJ. Dermatology. WB Saunders Company; 1985. 

27. Daneshpazhooh M, Nazemi TM, Bigdeloo L, Yoosefi M. Mucocutaneous findings in 100 
children with Down syndrome. Pediatr Dermatol. 2007;24(3):317-20. 
28. Ram G, Chinen J. Infections and immunodeficiency in Down syndrome. Clin Exp Immunol. 
2011;164(1):9-16. 

29. Zizka Z, Calda P, Fait T, Haakova L, Kvasnicka J, Viskova H. Prenatally diagnosable 
differences in the cellular immunity of fetuses with Down's and Edwards' syndrome. Fetal Diagn 
Ther. 2006;21(6):510-4. 
30. Kusters MA, Verstegen RH, Gemen EF, de Vries E. Intrinsic defect of the immune system in 

children with Down syndrome: a review. Clin Exp Immunol. 2009;156(2):189-93. 
31. Ghibaudo G, Peano A. Chronic monolateral otomycosis in a dog caused by Aspergillus 
ochraceus. Vet Dermatol. 2010;21(5):522-6. 
32. Reponen T, Lockey J, Bernstein DI, et al. Infant origins of childhood asthma associated with 

specific molds. J Allergy Clin Immunol. 2012;130(3):639-644.e5. 
33. Howard DH. Pathogenic Fungi in Humans and Animals. Marcel Dekker, New York:2003.p. 
294-295.  
34. Bui-Klimke TR, Wu F. Ochratoxin A and human health risk: a review of the evidence. Crit 

Rev Food Sci Nutr. 2015;55(13):1860-9. 
35. Babamahmoodi F, Shokohi T, Ahangarkani F, Nabili M, Afzalian Ashkezari E, Alinezhad S. 
Rare Case ofAspergillus ochraceus Osteomyelitis of Calcaneus Bone in a Patient with Diabetic 
Foot Ulcers. Case Reports in Medicine. 2015;2015:1-5.  

36. Bernardeschi C, Foulet F, Ingen-Housz-Oro S, et al. Cutaneous Invasive Aspergillosis: 
Retrospective Multicenter Study of the French Invasive-Aspergillosis Registry and Literature 
Review. Medicine (Baltimore). 2015;94(26):e1018. 
37. Walsh TJ. Primary cutaneous aspergillosis--an emerging infection among 

immunocompromised patients. Clin Infect Dis. 1998;27(3):453-7. 
38. Alberti C, Bouakline A, Ribaud P, et al. Relationship between environmental fungal 
contamination and the incidence of invasive aspergillosis in haematology patients. J Hosp Infect. 
2001;48(3):198-206. 

39. Cramer RA, Rivera A, Hohl TM. Immune responses against Aspergillus fumigatus: what have 
we learned. Curr Opin Infect Dis. 2011;24(4):315-22. 
40. Chinelli PA, Sofiatti Ade A, Nunes RS, Martins JE. Dermatophyte agents in the city of São 
Paulo, from 1992 to 2002. Rev Inst Med Trop Sao Paulo. 2003;45(5):259-63. 

41. Cruz NV, Mahmoud SA, Chen H, Lowery-Nordberg M, Berlin K, Bahna SL. Follow-up study 
of immune defects in patients with dysmorphic disorders. Ann Allergy Asthma Immunol. 
2009;102(5):426-31. 
 

 

 

http://www.jiacm.com/
http://www.qmel.org

