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Abstract 

Background: Onychomycosis is increasingly found in tropical populations. 

Objectives: To investigate the incidence and etiology of onychomycosis in a group of patients presented to 
the Teaching Hospital, Kurunegala, Sri Lanka. 

Methods: A total of 47 patients (8 males, 39 females clinically diagnosed with onychomycosis were randomly 
selected as study participants. After obtaining written informed consent from the participants, demographics 
and onychomycosis-associated factors were recorded using an interviewer-administered questionnaire. Nail 
specimens were subjected to direct microscopy (DM) after 20% KOH digestion and were cultured on 
Sabourauds Dextrose Agar (SDA) containing chloramphenicol alone and SDA with chloramphenicol and 
cycloheximide. Fungi were identified macroscopically and microscopically.  

Results: Out of 47 patients clinically diagnosed with onychomycosis, only 30 (63.8%) were confirmed as 
onychomycosis mycologically. Overall, 93.4% of confirmed onychomycosis patients (28/30) aged between 20-
69 years. Onychomycosis was common among housewives 36.7% (11/30), health care workers 23.3% (7/30) 
and farmers 16.7% (5/30). Further, 53.3% (16/30) had onychomycosis only in toe nails, 30% (9/30) had only in 
finger nails. Both toe and finger nails were affected in 16.7% (5/30). Commonest etiology of onychomycosis 
was dermatophytes 12 (40%) followed by nondermatophytic moulds (NDM) 10 (33%) and Candida 8 (27%). 
Leading pathogenic dermatophytes were T. mentagrophytes (41.7%; 5/12) and T. rubrum (25%; 3/12). 
Commonest NDM was Fusarium species 60% (6/10).  
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Conclusions: Onychomycosis was common in adults (20-69 years) particularly among housewives, health care 
workers and farmers in our sample. Toenails were the most affected. Etiology of onychomycosis was mainly 
dermatophytes followed by NDMs and Candida. Common dermatophytes associated with onychomycosis 
were T. mentagrophytes and T. rubrum. Fusarium species was the leading NDM associated with 
onychomycosis.  

 Keywords:  onychomycosis, dermatophytes, non-dermatophytic moulds, Candida 

INTRODUCTION

Onychomycosis is one of the leading clinical 
presentations of superficial mycoses that remain 
one of the most prevalent human diseases 
worldwide [1]. For example, it has been reported 
that approximately 10% of the general population, 
20% of the population aged above 60 years, 50% of 
people aged above 70 years and one-third of 
diabetic individuals have onychomycosis [2].  

Mainly, dermatophytes, non dermatophytic 
moulds (NDM) and Candida are implicated as 
pathogens in onychomycosis [3,4]. Frequent 
exposure to above pathogenic fungi, irrational use 
of antibiotics, HIV infection and 
immunosuppressive drug therapy, diabetes 
mellitus, peripheral vascular disease and trauma to 
the nails are some predisposing factors for this 
debilitating condition [2,4,5]. Agricultural workers, 
laborers, housewives, fish mongers, tea makers, 
athletes and launderers often get onychomycosis 
depicting an occupational risk [6,7]. High 
proportion of rural Sri Lankan population is 
engaged in aforementioned occupations 
associated with onychomycosis. Meanwhile, 
comorbidities such as diabetes mellitus has been 
increasing among Sri Lankans [8]. However, there 
have been limited studies on the incidence and 
etiology of onychomycosis in Sri Lankan patients. 
Therefore, the objective of this study was to 
investigate the incidence and the etiology of 
onychomycosis in a group of patients who sought 
treatment from the Teaching Hospital, Kurunegala, 
Sri Lanka. 

 

MATERIALS AND METHODS 

Study population 

A total of 47 patients who were clinically diagnosed 
as having clinical onychomycosis by a Consultant 
Dermatologist at the Teaching hospital, 

Kurunegala, Sri Lanka during the period of 
December 2014 to March 2015 were randomly 
selected for the study after obtaining their written 
informed consent, those who had been treated 
with antifungals (oral or topical) within last three 
months were excluded. Ethical clearance   was 
obtained from the ethics review committee of the  
Medical Research Institute of Sri Lanka (53/2014).   

Data collection 

Demographic data, medical history, the signs and 
symptoms regarding onychomycosis were 
collected using an interviewer administered 
questionnaire.  

Sample collection 

Prior to sample collection, affected nails and the 
fingers were cleaned using 70% alcohol. Full 
thickness particles of the affected nails were 
collected for mycological investigations under 
sterile conditions. Scrapings of the sub-ungual 
debris and discoloured, brittle or dystrophic nail 
parts were harvested aseptically and were packed 
and labeled in a sterile black colour paper and 
transported immediately for mycological analysis.  

Fungal identification 

Samples were subjected to mycological 
investigations and the fungal identification was 
made based on the macroscopic and microscopic 
features as described previously [9,10]. 

Direct microscopy 

All the specimens were subjected to direct 
microscopy after 10-20% KOH digestion. 
Accordingly, nail scrapings were immersed in a few 
drops of 10-20% KOH on a glass slide. Nail particles 
were immersed in 20% KOH solution for 2 hours. 
Once the specimens softened adequately they 

were covered with glass cover slips and the excess 
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KOH was removed. Finally, the specimens were 

examined under ×10 and ×40 magnifications using 

the light microscope. 

Fungal culture  

All the samples were cultured on Sabourauds 
dextrose agar (SDA) containing chloramphenicol 
alone and SDA containing both chloramphenicol 
and cyclohexamide and incubated at 26 ℃. Culture 
plates were examined every other day for fungal 
growth up to 3 weeks before they were declared 
as negative. The fungal growth was noted for 
colony characteristics in terms of growth rate, 
texture, surface colour and colour on the reverse 
side of the culture plate and diffusible pigments. 
Positive cultures were further examined with 
lactophenol cotton blue mounts and slide cultures 
were performed when required. Identification of 
the isolate was confirmed microscopically with the 
characteristic features such as macroconidia, 
microconidia, and the spiral hyphae [12]. 

 

 

RESULTS 

Demographic data 

Out of 47 patients with clinical onychomycosis 30 
(24%) patients (mean age 51.4 years; 05 males, 25 
females) were mycologically confirmed as having 
onychomycosis. When the occurrence of 
onychomycosis according to the age was 
considered, 93.4% (28/30) of the patients 
belonged to 20-69 years group with high 
prevalence in 20-29 year and 50-59 year age 
groups (Figure 1A). When the occupations of the 
participants were considered, 36.7% (11/30) were 
housewives, 23.3% (7/30) were health care 
workers and 16.7% (5/30) were farmers (Figure 
1B). Further, 53.3% (16/30) had onychomycosis in 
toe nails, 30% (9/30) had in finger nails. In 16.7% 
(5/30) patients, both toe and finger nails were 
affected. 

 

 

 

 

Figure 1. Age (A) and occupation (B) distribution of the onychomycosis patients. 

 

Figure 2. Etiology of onychomycosis 
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Detailed investigation of the mycologically 
confirmed onychomycosis samples revealed three 
main etiological agents. The commonest pathogen 
was dermatophytes 40% (12/30) followed by 
NDMs 33% (10/30) and Candida 27% (8/30) (Figure 
2).  

Onychomycosis due to dermatophytes (Tinea 
unguim) 

From the samples collected from 12 patients who 
had onychomycosis due to dermatophytes (Tinea 
unguim), 6 samples were both direct microscopy 
and culture positive. There were 4 samples that 
produced only positive cultures. Remaining 2 
samples showed only typical direct microscopic 

appearance of dermatophyte in the KOH smear 
(refractile smooth undulating branching and 
septate hyaline hyphal filaments of uniform width 
having arthroconidiospores) (Figure 3A). Different 
dermatophyte species were identified based on 
the microscopic features of the samples (Table 1 
and Figure 3A, 3B, 3C). 

Onychomycosis due to NDMs and Candida. 

Among onychomycosis due to NDMs, 60% (6/10) 
was caused by Fusarium species (Figure 4). 
Moreover, A. niger (20%) and A. flavus (20%) were 
isolated in two samples each. There were 8 
patients with Candida onychomycosis.

 

 

Figure 3. Microscopic features of dermatophytes found in onychomycosis patients; A-  characteristic 
appearance of refractile smooth undulating branching and septate hyaline hyphal filaments of uniform 
width having arthroconidiospores, B-lactophenol cotton blue smear appearance of T. mentagrophytes 
showing characteristic spiral hyphae, C- lactophenol cotton blue smear appearance of T. rubrum showing 
characteristic tear drop microconidia 

   

Figure 4. Macroconidia of Fusarium species.
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DISCUSSION 

Onychomycosis represents a considerable 
proportion of superficial mycoses and it often 
becomes a nidus for recurrent infections [2].  In the 
current cohort of 47 patients diagnosed clinically 
as onychomycosis, only 63.8% (30/47) were 
confirmed mycologically. As such, there were 
36.2% (17/47) who did not produce mycological 
evidence for onychomycosis despite the clinical 
diagnosis. Disparity between the clinical and 
mycological diagnosis of onychomycosis has been 
noted previously as well. For instance, no 
mycological confirmation was made with regard to 
33.6% and 51.1% of patients, clinically diagnosed 
as onychomycosis respectively in local as well as 
overseas studies [11, 12]. Whereas negative fungal 
growth has been attributed to some unculturable 
fungi, onychomycosis mimics several other nail 
pathologies like nail dystrophy, chronic 
paronychia, viral warts, chronic dermatitis, lichen 
planus, or psoriasis [13]. On the other hand, 
sensitivity and the specificity of the mycological 
tests may also play a role in accurate diagnosis. 
Current observations agree with El Sayed et al. [14] 
who have pointed out that accurate diagnosis of 
onychomycosis exclusively based on clinical 
grounds is difficult. Accurate diagnosis of the 
causal agent of onychomycosis should be 
supported by both direct microscopy and 
mycological confirmation [4]. In this context, 
repeated sampling in a bigger patient population 
may help clarify the rate of onychomycosis 
confirmed both clinically and mycologically in 
different cohorts.  

Several studies have shown male preponderance 
to onychomycosis [7, 15,16]. However, women 
were predominantly affected (39/47) by 
onychomycosis in the current population. Our 
observation of female preponderance is in par with 
some previous studies also [11, 17]. The possible 
explanation of the female preponderance in our 
study could be due to the fact that health seeking 
behavior of men is poor compared to their 
counterparts [18]. Also, more females being 
housewives were engaged in household activities 
that expose them to moisture, soil and trauma 
predisposing them to nail infections. Further 
studies using wider sample size is warranted to 
explore the exact gender predisposition with 
regard to onychomycosis in Sri Lankan settings.  

Onychomycosis was common in adults (20-69 
years of age) and it was comparable with the 
previous studies [19]. Frequent exposure to nail 
trauma, outdoor activities, large nail surfaces and 
the presence of comorbidities like diabetes, 
peripheral vascular disease could be the possible 
reasons for the adults to have onychomycosis. 
Onychomycosis was rare in the age group less than 
20 years resembling the findings of other studies 
[11, 17].  Increased nail growth, low surface area of 
the nail and the presence of less comorbidities like 
peripheral vascular disease and diabetes may have 
resulted low incidence of onychomycosis in the 
younger population.  It is important to assess the 
presence of above comorbidities in the 
onychomycosis patients with a view to confirm the 
exact predisposing factors in future studies.  

Considering the occupations of the patients 
affected with onychomycosis, majority were 
housewives (36.7%) followed by health care 
workers (23.3%) and farmers (16.7%). Generally, 
housewives handle water extensively and their 
nails are prone to trauma during day-to-day 
household activities such as cooking, cleaning and 
gardening. On the other hand, females tend to 
seek treatment for nail pathologies owing to 
esthetics and their increased health seeking 
behavior [18]. Onychomycosis in health care 
workers may be due to wearing shoes, boots and 
socks for prolonged periods of time and sharing of 
surgical boots and slippers, especially in clinical 
settings such as intensive care units and operating 
theaters. Farmers are exposed to soil, fertilizer, 
agrochemicals, animals, water and frequent nail 
trauma during their routine work. However, 
further detailed studies are necessary to confirm 
the association between occupations and the 
incidence of onychomycosis. 

When the nails affected by onychomycosis in the 
current sample were considered, it was noted that 
53.3% patients had toe nails affected while 30% 
had finger nails affected. Both toe and finger nails 
were affected in 16.7% patients. Higher incidence 
of onychomycosis in the toe nails has been 
reported previously too [2, 15].  Some studies have 
indicated that fingernails were commonly affected 
by onychomycosis [12]. It is likely that vulnerability 
for repeated trauma, wearing socks shoes and 
boots, high exposure to soil and moisture 
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compared to finger nails may have increased the 
susceptibility of toe nails to get onychomycosis. 

Considering the etiology of onychomycosis in this 
patient’s sample, dermatophytes were the leading 
pathogen followed by NDM and Candida 
corroborating some previous findings [15, 17]. 
However, a previous Sri Lankan study using 128 
onychomycosis patients, has reported that the 
prevalence of NDM (45.8%) was high, followed by 
yeasts (34.1%); and dermatophytes (20%) [11]. 
Furthermore, Chi et al. [20] in a group of 375 
patients with onychomycosis have reported that 
there were 60.5% patients with dermatophytes, 
31.5% patients with Candida and 8% patients with 
NDM infection. According to Jesudanam et al. [6], 
the predominant pathogens obtained from 
onychomycosis lesions in an Indian population 
were Candida (56.7%), followed by dermatophytes 
(38.2%) and NDM (3.37%). Hence, it is reasonable 
to conclude that the etiological agents of 
onychomycosis vary in different settings while 
dermatophytes, NDMs and Candida remain as 
common pathogens with variable rates of 
prevalence. Further investigations with a large 
population may be supportive to confirm the 
contribution of various pathogens causing 
onychomycosis in Sri Lankan patients. 

Many investigators have claimed that T. rubrum 
was the main etiological agent for onychomycosis 
[12, 16, 19]. Extensive reviews have also pointed 
out that onychomycosis is primarily caused by 
dermatophyte, T. rubrum [4, 15]. According to the 
present study, the commonest dermatophytes 
isolated from the infected nails were T. 
mentagrophytes followed by T. rubrum. 
Supporting the above observations, some previous 
investigators have reported that the most 
commonly isolated dermatophyte was T. 
mentagrophytes with regard to onychomycosis 
[14].  Hence, further studies are necessary to 
ascertain the leading dermatophytes causing 
onychomycosis in local settings.  

The second commonest cause for onychomycosis 
in these patients was NDMs and the leading 
pathogen was Fusarium species which has already 
been recognized as the commonest NDM 
associated with onychomycosis [21]. However, 
several other local and overseas studies have 
identified Aspergillus species as the predominant 
NDM responsible for onychomycosis [11 17, 22 - 

24]. Ranawaka et al. [25] have reported that the 
prevalence of Fusarium onychomycosis was 6.25% 
(8/128) in a local patient sample. In extensive 
research using Sri Lankan onychomycosis patients, 
Ranawaka et al., [26] have demonstrated that 
NDM were the predominant fungi (68.2%), 
followed by Candida species (21.6%) and 
dermatophytes (10.1%). NDM causing 
onychomycosis consisted of Aspergillus species 
(75.1%) followed by Fusarium species (8.9%) and 
Penicillium species (4.95%) [26]. Fusarium species 
being the leading NDM associated with 
onychomycosis in this study indicates that 
Fusarium species is also an important etiological 
agent for onychomycosis, Further studies with 
broader sample size are recommended to confirm 
this hypothesis.   

Candida associated onychomycosis accounted for 
27% of our sample and remained the third 
prevalent cause.  According to Chi et al. [20] 
Candida species was the second commonest 
etiological agent for onychomycosis in a group of 
patients from Thaiwan resulting in 31.5% of 
infections. Foster et al. [27] in a survey of 
superficial mycoses in USA during 1999 to 2002 
noted that Candida species caused approximately 
70% of onychomycoses. It has been reported that 
Candida is emerging as an important pathogen 
with regard to onychomycosis [3]. Further studies 
using increased sample size are necessary to 
ascertain the exact prevalence of Candida 
associated onychomycosis in Sri Lankans. 

To conclude, mycologically proven onychomycosis 
was common in the adults especially, from 20-69 
years of age and it was frequent among 
housewives, health care workers and farmers in 
the current sample. Onychomycosis frequently 
affected the toe nails. Etiology was mainly 
dermatophytes followed by NDMs and Candida. 
Common dermatophytes associated with 
onychomycosis were T. mentagrophytes and T. 
rubrum. Fusarium spp. was the leading NDM 
associated with onychomycosis in this cohort.  

 

 
 

 



Onychomycosis in Sri Lanka                                                         Sri Lanka Journal of Medicine Vol. 31 No.2,2022 

85 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

1. Sharma B, Nonzom S.  Superficial mycoses, a matter 

of concern: global and Indian scenario-an updated 

analysis. Mycoses. 2021; 64:890-908. DOI: 

10.1111/myc.13264.  

2. Thomas J, Jacobson GA, Narkowicz CK, Peterson 

GM, Burnet H, Sharpe C. Toenail onychomycosis: an 

important global disease burden. J Clin Pharm Ther. 

2010; 35:497-519. DOI: 10.1111/j.1365-

2710.2009.01107.x. PMID: 20831675. 

3. Jayatilake JA, Tilakaratne WM, Panagoda GJ. 

Candidal onychomycosis: a mini-review. 

Mycopathologia. 2009; 168:165-73. PMID: 

19484505. DOI: 10.1007/s11046-009-9212-x. 

4. Elewski BE. Onychomycosis: pathogenesis, 

diagnosis, and management. Clin Microbiol Rev. 

1998, 11: 415–429. DOI: 10.1128/CMR.11.3.415. 

5. Elewski BE, Tosti A. Risk Factors and Comorbidities 

for Onychomycosis: Implications for Treatment with 

Topical Therapy. J Clin Aesthet Dermatol. 2015; 

8:38-42. No DOI. 

6. Jesudanam TM, Rao GR, Lakshmi DJ, Kumari GR. 

Onychomycosis: a significant medical problem. 

Indian J Dermatol Venereol Leprol. 2002; 68:326-

329. PMID: 17656990. No DOI. 

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

Tegta GR. Onychomycosis: clinico-mycologic study 

of 130 patients from Himachal Pradesh, India. Indian 

J Dermatol Venereol Leprol. 2007; 389-92. DOI: 

10.4103/0378-6323.37055. 

8. Katulanda P, Sheriff MH, Matthews DR. The 

diabetes epidemic in Sri Lanka - a growing problem. 

Ceylon Med J. 2006;51:26-8. DOI: 

10.4038/cmj.v51i1.1373. PMID: 16898034. 

9. Bhatia VK, Sharma PC. Epidemiological studies on 

Dermatophytosis in human patients in Himachal 

Pradesh, India. Springerplus. 2014; 3:134. 

DOI:10.1186/2193-1801-3-134.  

10. Davise H.L. (2002). Medically important fungi a 

guide to identification, 4th edition. ASM press pp 4-

205. 

11. Ranawaka RR, Silva ND, Ragunathan RW. Non-

dermatophyte mold onychomycosis in Sri Lanka. 

Dermatol Online J. 2012; 18(1). DOI: 

http://dx.doi.org/10.5070/D33d61g259.  

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

onychomycosis: prevailing fungi and pattern of 

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

DOI: 10.4103/0255-0857.31063. 

13. Westerberg, D.P & Voyack, M.J. Onychomycosis: 

Current Trends in Diagnosis and Treatment. Am Fam 

Physician. 2013; 88:762-770. No DOI. 

14. El Sayed F, Ammoury A, Haybe RF, Dhaybi R. 

Onychomycosis in Lebanon: a mycological survey of 

772 patients. Mycoses, 49, 216–219. DOI: 

10.1111/j.1439-0507.2006.01224.x. 

15. Sigurgeirsson B, Baran R. The prevalence of 

onychomycosis in the global population - a literature 

study. J Eur Acad Dermatol Venereol 2014; 28: 

1480-91. DOI: 10.1111/jdv.12323. 

16. Iqbal, A.F., Mahesh, T.U., Mukesh, B.S., Rachita, D. 

& Meghna, P. A clinico-mycological study of 

onychomycosis at a tertiary care center. Asian J Med 

Sci. 2017; 8: 48-57. DOI: 

https://doi.org/10.3126/ajms.v8i1.15849  

17. Agrawal A, Shanker U, Goyal A, Singh PK, 

Bhooshan S, Pandey DN. Clinical and 

Microbiological study of Tinea unguium in a tertiary 

care centre. Int J Curr Microbiol Appl Sci. 2015; 4: 

899-905.  No DOI. 

18. Galdas PM, Cheater F, Marshall P. Men and health 

help-seeking behavior: literature review.  J Adv 

Nurs. 2005; 49: 616–623. DOI: 

https://doi.org/10.1111/j.1365-2648.2004.03331.x 

19. Di Chiacchio N, Suarez MV, Madeira CL, Loureiro 

WR. An observational and descriptive study of the 

epidemiology of and therapeutic approach to 

onychomycosis in dermatology offices in Brazil. An 

Bras Dermatol 2013; 88: 1-12. 

20. Chi CC, Wang SH, Chou MC. The causative 

pathogens of onychomycosis in southern Taiwan. 

Author declaration      

Acknowledgements 

The authors gratefully acknowledge the support given 

by the study participants and the staff of the 

dermatology clinic and the microbiology laboratory of 

the Kurunegala (Teaching) Hospital. 

Conflict of interest  

Authors declare no conflict of interest. 

Funding 

Self-funded 

Ethics statement 

Ethics approval was obtained from the Ethics Review 

Committee of the Medical Research Institute (MRI) of 

Sri Lanka (53/2014 on 13 /11 /2014). Informed written 

consent was obtained from the study participants. 

Author contribution 

JAMAJ- prepared the proposal, conducted data and 

sample collection, performed all the laboratory 

experiments, analyzed data and prepared the 

manuscript. 

GRR - supervised laboratory investigations and 

provided intellectual input in the experimental protocol 

and manuscript writing. 

AN - provided intellectual input in experimental 

protocol and manuscript writing. 

DMM - performed clinical diagnosis and provided 

intellectual input in manuscript writing. 

JAMSJ - supported manuscript writing and final 

editing. 

All authors have seen and approved the final version of 

the manuscript. 

Data availability 

Data will be available on request from the 

corresponding author. 

 

 

http://dx.doi.org/10.5070/D33d61g259
https://doi.org/10.3126/ajms.v8i1.15849
https://doi.org/10.1111/j.1365-2648.2004.03331.x


Onychomycosis in Sri Lanka  Sri Lanka Journal of Medicine Vol. 31 No.2,2022 

86 

Mycoses, 48, 413–420. DOI: 10.1111/j.1439-

0507.2005.01152.x. 

21. Godoy P, Nunes E, Silva V, Tomimori-Yamashita J,

Zaror L, Fischman O. Onychomycosis caused by

Fusarium solani and Fusarium oxysporum in São

Paulo, Brazil. Mycopathologia. 2004; 157: 287-90.

PMID: 15180157. DOI:

10.1023/b:myco.0000024186.32367.d4.

22. Wijesuriya TM, Weerasekera MM, Kottahachchi J,

Ranasinghe JKNP, Dissanayake M S S,  Prathapan S,

et al. Proportion of lower limb fungal foot infections

in patients with type 2 diabetes at a tertiary care

hospital in Sri Lanka. Indian J Endocrinol Metab.

2014; 18: 63-69. DOI: 10.4103/2230-8210.167565

23. Perera WPSSS, Rajakulasooriya RSR, Weerasekera

MM, Kottahachchi J, Gunasekera TDCP,

Bogahawatta LBAE, et al. Proportion of superficial

fungal infections among members of the cleaning

staff at the University of Sri Jayewardenepura, Sri

Lankan Journal of Infectious Diseases 2014; 4: 38-

47. DOI: 10.4103/2230-8210.126556

24. Attal RO, Chaudhary RA, Deotale VS, Jain SP. A

clinicomycological study of onychomycosis in a

rural hospital in Central India. Int J Res Med Sci.

2015; 3: 1131-7. DOI:  10.5455/2320-

6012.ijrms20150519

25. Ranawaka RR, de Silva N, Ragunathan RW.

Onychomycosis caused by Fusarium sp in Sri Lanka:

prevalence, clinical features and response to 

itraconazole pulse therapy in six cases. J Dermatolog 

Treat. 2008; 19: 308-12. PMID: 19160539. DOI: 

10.1080/09546630801974912.  

26. Ranawaka RR, Nagahawatte A, Gunasekara TA,

Weerakoon HS, de Silva SH. Randomized, double-

blind, comparative study on efficacy and safety of

itraconazole pulse therapy and terbinafine pulse

therapy on nondermatophyte mold onychomycosis: a

study with 90 patients. J Dermatolog Treat. 2016; 27:

364-72. DOI: 10.3109/09546634.2015.1119781.

PMID: 26651495.

27. 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. DOI:

10.1016/s0190-9622(03)02117-0.

https://dx.doi.org/10.4103%2F2230-8210.167565
https://dx.doi.org/10.4103%2F2230-8210.126556
http://dx.doi.org/10.5455/2320-6012.ijrms20150519
http://dx.doi.org/10.5455/2320-6012.ijrms20150519

