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INTRODUCTION 

Onychomycosis is a fungal infection of nails caused by 

dermatophytes, yeasts and moulds, accounting for about 

50% of onychopathies.
1
 Its incidence is progressively 

increasing, and now it is no more considered merely a 

cosmetic problem and the figures represent only the tip of 

the iceberg.
2
  

In 1998, a study presented a new classification of 

onychomycosis dividing the pattern of nail plate 

involvement by mode and site of invasion into five 

clinical types: distal lateral subungual onychomycosis 

(DLSO), white superficial onychomycosis (WSO), 

proximal subungual onychomycosis (PSO), endonyx 

onychomycosis (EO), and candidal onychomycosis. 

Patients may have a combination of these subtypes. Total 

dystrophic onychomycosis refers to the most advanced 

form of any subtype. Therefore, candida onychomycosis 

is now a separate category in the new classification.
3 

Candida albicans predominates in most yeast-caused 

onychomycosis cases.
4-9

 However, other Candida species 

including C. tropicalis, C. parapsilosis, C. glabrata, C. 

guilliermondi, C. krusei and C. famata, have also been 

isolated in infected nails.
4,8-14  

Candida albicans and C. parapsilosis are most 

commonly isolated yeasts from abnormal toe nails but C 

parapsilosis is the most prevalent of the two.
15

 The role 

of the Candida species in the pathogenesis of nail disease 

is complex.  

Onychomycosis due to Candida species is thought to be 

restricted to patient with chronic mucocutaneous 

candidosis (CMC) or as secondary invaders in chronic 

paronychia.
16

 The significance of Candida in the 

pathogenesis of nail dystrophy ought to be reconsidered 

as some patients with some forms of nail dystrophy not 
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associated with either mucocutaneous candidosis or 

chronic paronychia from which this yeast was isolated 

and patients were cured by an oral antifungal drug 

alone.
17

 Therefore, this retrospective study is carried out 

to assess the frequency of Candida and its species as a 

single pathogen in cases of onychomycosis.
 

METHODS 

The study included 3321 clinically diagnosed cases of 

onychomycosis received from the skin clinics of 

Allahabad, India. In all the cases data related to the age, 

sex, duration of the lesions, occupation, personal, habits 

etc were noted. After a detailed clinical examination, the 

physical features of the nails were recorded. Care was 

particularly taken to record the presence of superficial 

mycotic infections on other parts of the body. 

Before obtaining a specimen, nails were cleansed by 

swabbing them liberally with alcohol to eliminate as 

many bacteria as possible, because they can overgrow 

and inhibit the growth of dermatophytes.  Scrapings, 

clippings were collected from the deepest part of the nail 

(junction of the healthy and diseased portion of the nail). 

When both toe and finger nails were affected, specimens 

were collected from both the sites.  

In patients with presumptive diagnosis of DSO and CO, a 

nail clipper was used to cut away the nail plate; then a 

curette was used to scrape the debris from the nail bed at 

a site as proximal to the cuticle as possible. A No 15 

blade scalpel was used to scrape debris from the nail 

surface in the cases of WSO. In the cases of PSO healthy 

nail was pared back with a no 15 blade scalpel and a 

curette was used to remove the material from the 

proximal nail bed. 

Each specimen was divided into two parts, one was taken 

for direct microscopic examination after 10% KOH 

solution treatment and second was inoculated on 

Sabouraud Dextrose agar (M286) and Sabouraud 

Cycloheximide Chloramphenicol agar (M664). Two 

successive nail cultures were performed to establish the 

colonization of the pathogen because successive sampling 

rarely demonstrates the same contaminant.  

Cultures were routinely incubated at 25
0
-30

0
 c and 

examined daily for up to 4 weeks. The identification of 

individual fungi was based on standard methods such as 

microscopy, morphology, colonial characterization and 

pigment production, rate of growth and biochemical test 

while yeast identification was done by Vitek-2 

(Biomeurix, France).
17-18

  

RESULTS 

Out of 3321 clinically diagnosed cases of 

onychomycosis, 2906 cases were found culture positive. 

Their base line data are summarized (Table 1). Out of 

2906 culture positive cases, 44.97% dermatophytes, 

41.61% non dermatophytes, 9.77% Candida and its 

species and 3.65% mixed infections were isolated (Table 

2).  

Table 1: Baseline data of patients. 

Data Values 

Gender (M:F) 33.80: 66.20 

Age (Year) 46.11±8.30 

Finger nail 62.1% 

Toe nail 35.8% 

Both the sites 02.1% 

Table 2: Isolation of dermatophytes, nondermatophytes 

candida and its species in cases of onychomycosis. 

Culture isolates n=2906 Percentage 

Dermatophytes 1307 44.97% 

Nondermatophytes 1209 41.61% 

Candida and species 284 9.77% 

Mixed infections 106 3.65% 

Table 3: Percentage of albicans and non albicans 

Candida species. 

Isolates n=284 Percentage 

Non albicans Candida species 188 66.19% 

Albicans 96 33.81% 

 

Figure 1: Percentage of non albicans Candida species. 

 

Figure 2: Strains of Candida isolated in 14 years (2000-

March 2014). 
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When the data was further analyzed 13.4% Candida 

albicans and 86.6% non albicans Candida species were 

found (Table 3). Fourteen species of Candida were 

isolated from the cases of onychomycosis (Figure 1). Non 

albicans Candida species accounted for majority of the 

isolates and more so in the recent years (Figure 2). 

DISCUSSION 

Candida nail infections occur in patients with chronic 

mucocutaneous candidiasis, and are caused by C. 

albicans. Candida species may cause other syndromes, 

including onycholysis and paronychia.
19

 These forms 

occur more commonly in women than in men and often 

affect the middle finger, which may come into contact 

with Candida organisms that reside in the intestine or 

vagina.
20

  

Candida onychomycosis can be divided into three 

general categories: Infection beginning as a paronychia, 

the most common type of Candida onychomycosis; 

patients with chronic mucocutaneous candidiasis are at 

risk for Candida granuloma and account for less than 1% 

of onychomycosis cases.
20-22

  

It involves direct invasion of the nail plate; Candida 

onycholysis, which is more common on the hands than 

the feet.
19,23 

C. albicans is the only yeast so far reported 

which is capable of invading the nail plate causing total 

dystrophy and producing a clinical picture similar to 

dermatophyte  onychomycosis but the invasion of the nail 

plate is rare. 

Female preponderance was observed in our study with a 

male-to-female ratio of 33.80:66.20. Bokhari et al 

observed 72% female patients in their study while 

Elewski and Cohen et al showed a male preponderance 

and included the male gender as a general risk factor for 

onychomycosis.
22,24,25

  

Candidal onychomycosis was the most common type of 

infection associated with fingernails of females. Possibly 

chronic exposure to water as seen in the housewives 

(52.6%) and chefs (10.5%) may be the most common 

occupational risk factor as reported in previous studies.
26

 

Further, as females harbor this organism in their intestine 

or vagina, and have more cosmetic concern, that may be 

the reason for high number seeking medical attention.
27-29

 

In case of involvement of the site, 62.1% fingernails 

35.8% toenails and both the sites were affected in 2.1% 

of cases. However, conflicting reports exists regarding 

the site of infection involved. Gupta et al., have reported 

that toenail infection is more common than that of 

fingernail infection possibly because of the use of 

occlusive footwear, which are associated with increased 

perspiration and trauma.
26,30  

Venugopal found exceptionally high incidence of 

Candida onychomycosis of the toenails and it was 

suggested that this phenomenon might be related to the 

Muslim religious practice of washing the feet five times a 

day.
31

 However, contrary to these reports fingernails have 

been shown to be more affected than toenails by other 

workers.
28,32-35

 

The emergence of other species of Candida in various 

sites of the world is pointing towards a change in 

epidemiological behavior of the disease: C. krusei, C. 

glabrata, C. parapsilosis and C. tropicalis in India and 

Singapore.
36-37

  

C. tropicalis and C. guillermondii in Malta.
38

 C. 

parapsilosis, C. tropicalis and C. guillermondii in 

Brazil.
39

 C. parapsilosis, C. albicans and C. glabrata in 

Maxico, C. guillermondii and C. albicans in Germany, 

and C. tropicalis, C. albicans, C. glabrata and C. krusei 

in Turkey have been reported.
40-42

  

In Sao Paulo nail candidiasis outnumbered nail 

dermatophytosis, with C. albicans and C. parapsilosis 

being found more commonly, in the same order, 

particularly in fingernail onychomycosis.
43 

As mentioned 

above only a few species of Candida causing 

Onychomyocosis have been reported from different parts 

of the world till date.  

CONCLUSION 

It is hereby stated that isolation of 14 species of Candida 

from nails is being reported for the first time and has not 

been documented from any other part of the world so far. 

This has been made possible because of the identification 

on the isolated colonies done by Vitek-2. Thus the study 

emphasises that Candida play an important role in the 

development of the nail dystrophy and non albicans 

Candida species appear to be significant pathogens in 

cases of Candida onychomycosis.  

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Meireles TEF, Rocha  MFG, Brilhante RSN, 

Cordeiro RDA, Sidrim JJC. Successive mycological 

nail tests for onychomycosis: a strategy to improve 

diagnosis efficiency. Braz J Infect Dis. 

2008;12(4):333-7. 

2. Kaur R, Kashyap B, Bhalla P. Onychomycosis - 

epidemiology, diagnosis and management. Indian J 

Med Microbiol. 2008;26:108-16. 

3. Baran R, Hay RJ, Tosti A, Haneke E. A new 

classification of onychomycosis. Br J Dermatol. 

1998;139:567-71. 

4. Seebacher C, Brasch J, Abeck D, Cornely O, 

Effendy I, Ginter-Hanselmayer G, Haake N,  et al. 

Onychomycosis. Mycoses. 2007;50:321-7. 



Narain U et al. Int J Adv Med. 2016 Aug;3(3):638-642 

                                                         International Journal of Advances in Medicine | July-September 2016 | Vol 3 | Issue 3    Page 641 

5. Veer P, Patwardhan NS, Damle AS. Study of 

onychomycosis: prevailing fungi and pattern of 

infection. Indian J Med Microbiol. 2007;25:53-6. 

6. Vender RB, Lynde CW, Poulin Y. Prevalence and 

epidemiology of onychomycosis. J Cutan Med Surg. 

2006;10(Suppl 2):S28-33. 

7. Gupta AK, Jain HC, Lynde CW, MacDonald P, 

Cooper EA, Summerbell RC. Prevalence and 

epidemiology of onychomycosis in patients visiting 

physicians' offices: a multicenter canadian survey of 

15,000 patients. J Am Acad Dermatol. 2000;43:244-

8. 

8. Ellabib MS, Agaj M, Khalifa Z, Kavanagh K. 

Yeasts of the genus Candida are the dominant cause 

of onychomycosis in Libyan women but not men: 

results of a 2-year surveillance study. Br J Dermatol. 

2002;146:1038-41. 

9. Pontes ZB, Lima EdeO, Oliveira NM, Dos Santos 

JP, Ramos AL, Carvalho MF. Onychomycosis in 

João Pessoa City, Brazil. Rev Argent Microbiol 

2002;34:95-9. 

10. Brilhante RSN, Cordeiro RA, Medrano DJA, Rocha 

MFG, Monteiro AJ, Cavalcante CSP, et al. 

Onychomycosis in Ceará (Northeast Brazil): 

epidemiological and laboratory aspects. Mem Inst 

Oswaldo Cruz. 2005;100:131-5. 

11. Han MH, Choi JH, Sung KJ, Moon K, Koh J. 

Onychomycosis and Trichosporon beigelli in Korea. 

Int J Dermatol 2000;39:266-9. 

12. Escobar ML, Carmona-Fonseca J, Santamaria L, 

Onicomicosis por Malassezia. Rev Iberoamer Micol 

1999;16:225-9. 

13. Gautret P, Rodier MH, Kauffmann-Lacroix C, 

Jacquemin JL. Case report and review. 

Onychomycosis due to Candida parapsilosis. 

Mycoses 2000;43:433-5. 

14. Foster KW, Ghannoum MA, Elewski BE. 

Epidemiologic surveillance of cutaneous fungal 

infection in the United States from 1999 to 2002. J 

Am Acad Dermatol. 2004;50:748-52. 

15. Zaias N. Onychomycosis. Arch. Dermatol 

1972;105:263-74. 

16. Hay RJ, Baran R, Moore MK, Wilkinson JD. 

Candida onychomycosis. An evaluation of the role 

of candida species in nail disease. Br J Dermatol. 

1988;118:47-58. 

17. Qamar AG. Candida onychomycosis - An 

evaluation of the Candida species as primary 

keratinolytic yeasts in nail disease. J Pak Med 

Assoc. 1992;42(6):140-3. 

18. English MP. Nails and fungi. Br J Dermatol. 

1976;94:697-701. 

19. André J, Achten G. Onychomycosis. Int J Dermatol 

1987;26:481-90. 

20. Zaias N, Glick B, Rebell G. Diagnosing and treating 

onychomycosis. J Fam Pract. 1996;42:513-8. 

21. Scher RK. Diseases of the nails, In H. Conn (ed.), 

Current therapy. Philadelphia Pa: The W. B. 

Saunders Co.1990:736-42. 

22. Cohen JL, Scher RK, Pappert AS. The nail and 

fungus infections In: B. Elewski (ed.), Cutaneous 

fungal infections. New York: Lgaku-Shoin. 

1992:106-22. 

23. Lwanga SK, Lemeshow S. ed. Sample size 

determination in health studies. A practical manual. 

National University of Singapore: Geneva: World 

Health Organization; 1999:5. 

24. Bokhari MA, Hussain I, Jahangir M, Haroon TS, 

Aman S, Khurshid K. Onychomycosis in Lahore, 

Pakistan. Int J Dermatol 1999;38:591-5. 

25. Elewski BE. Onychomycosis: Pathogenesis, 

Diagnosis, and Management. Clinl Microbiol Rev 

1998;11:415-29. 

26. Gupta M, Sharma NL, Kanga AK, Mahajan VK, 

Tegta GR. Onychomycosis: Clinico-mycologic 

study of 130 patients from Himachal Pradesh, India. 

Ind J Dermatol Venereol Leprol. 2007;73(6):389-

92. 

27. Gupta AK, Cooper EA, MacDonald P, Summerbell 

RC. Utility of inoculum counting (Walshe and 

English criteria) in clinical diagnosis of 

onychomycosis caused by nondermatophytic 

filamentous fungi. J Clin Microbiol. 2001;39:2115-

21. 

28. Veer P, Patwardhan NS, Damle AS. Study of 

Onychomycosis: Prevailing fungi and pattern of 

infection. Ind J Med Microbiol. 2007;25(1):53-6. 

29. Ramesh V, Singh R, Reddy BSN, Kumari S. 

Clinico-mycological study of onychomycosis. Ind J 

Dermatol Venereol Leprol. 1982;48:145-50. 

30. Venugopal PV, Venugopal TV. Superficial mycoses 

in Saudi Arabia. Australas J Dermatol. 1992;33:45-

8. 

31. Venugopal PV, Venugopal TV. Superficial mycoses 

in Saudi Arabia. Australas J Dermatol. 1992;33:45-

8. 

32. Kaur R, Kashyap B, Bhalla P. Onychomycosis – 

epidemiology, diagnosis and management. Ind J 

Med Microbiol. 2008;26(2):108-16. 

33. Kaur R, Kashyap B, Bhalla P. A five year survey of 

onychomycosis in New Delhi, India: 

Epidemiological and laboratory aspects. Ind J 

Dermatol. 2007;52(1):39-42. 

34. Grover S. Clinico-mycological Evaluation of 

Onychomycosis at Bangalore and Jorhat. Ind J 

Dermatol Venereol Leprol. 2003;69(4):284-6. 

35. Gianni C, Morelli V, Cerri A, Greco C, Rossini P, 

Guiducci A, et al. Usefulness of Histological 

Examination for the Diagnosis of Onychomycosis. 

Dermatology. 2001;202:283-8. 

36. Das S, Goyal R, Bhattacharya SN. Laboratory-based 

epidemiological study of superficial fungal 

infections. J Dermatol 2007;34:248-53. 

37. Kwok YK, Thai  YK, Goh CL, Kamarudin A, Koh 

MT, Seow CS. Epidemiology and in vitro activity of 

antimycotics against candidal vaginal/skin/nail 

infections in Singapore. Int J Dermatol. 

1998;37:145-9. 



Narain U et al. Int J Adv Med. 2016 Aug;3(3):638-642 

                                                         International Journal of Advances in Medicine | July-September 2016 | Vol 3 | Issue 3    Page 642 

38. Vella Zahra L, Gatt P, Boffa MJ, Borg E, Mifsud E, 

Scerri L, et al. Characteristics of superficial 

mycoses in Malta. Int J Dermatol 2003;42:265-71. 

39. Figueiredo VT, de Assis Santos D, Resende MA, 

Hamdan JS. Identification and in vitro antifungal 

susceptibility testing of 200 clinical isolates of 

Candida spp. responsible for fingernail infections. 

Mycopathologia 2007;164:27-33. 

40. Manzano-Gayosso P, Mendez-Tovar LJ, Arenas R, 

Hernandez-Hernandez F, Millan-Chiu B, Torres-

Rodriguez JM, et al. Levaduras causantes de 

onicomicosis en cuatro centros dermatologicos 

mexicanos y se sensibilidad antifungica a 

compuestos azolicos. Onicomicosis por levaduras. 

Rav Iberoam Micol 2011;28:32-5. 

41. Mugge C, Haustein UF, Nenoff P. Causative agents 

of onychomycosis-a retrospective study. J Dtsch 

Dermatol Ges. 2006;4:218-28. 

42. Ilkit M. Onychomycosis in Adana, Turkey: A 5-year 

study. Int J Dermatol. 2005;44:851-4. 

43. Godoy-Martinez P, Nunes FG, Tomimori-

Yamashita J, Urrutia M, Zaror L, Silva V, et al. 

Onychomycosis in Sao Paulo, Brazil. 

Mycopathologia 2009;168:111-6. 

 

 

 

 

 

 

 

Cite this article as: Narain U, Bajaj AK. Candida 

onychomycosis: Indian scenario. Int J Adv Med 

2016;3:638-42. 


