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Abstract 
Objectives: To determine the isolation rate of Alternaria alternata in patients with clinical Onychomycosis  
Study Design: Descriptive (cross sectional) study 
Place and Period of Study: Department of Microbiology, Armed Forces Institute of Pathology Rawalpindi, from August 
2011-April 2012. 
Material and Methods: Sample size; 200 nail samples, Sampling Technique; Non probability convenience sampling. 
Nail clippings and nail scrapings were obtained from affected nails of patients clinically having onychomycosis. Direct 
microscopic examination with 30% potassium hydroxide mounts and culture on Sabouraud’s dextrose agar (SDA), SDA 
containing Chloramphenicol, and SDA containing actidione and chloramphenicol were used for species identification. 
Results: Out of 200 nail specimens, 94 (47%) yielded positive fungal growth, while 106 (53%) nail specimens were found 
negative on culture.  
Non-dermatophyte moulds (NDMs) accounted for 62 (66%) of total culture positive cases, out of which  Alternaria 
alternata was the commonest species (29%).  
Dermatophytes were isolated from 20 (21%) all belonging to genus Trichophyton spp. and 12 (13%) were yeast. 
Conclusion: Study has  yielded high number of NDMs especially Alternaria alternata, hence  large scale multicentre 
clinical studies are required to ascertain the clinical significance of Alternaria alternata as pathogen particularly in 
patients with immunosuppression, as a causative agent of onychomycosis. Moreover, clinical trials to see the treatment 
outcome of NDMs isolated from these patients, will further help to unfold the clinical significance of this study. 
Key words:  Alternaria alternata, non-dermatophytes, dermatophytes, onychomycosis and yeast. 
 

Introduction 
Fungal infections have become a significant health 
problem affecting all age groups. Correct diagnosis is 
important not only for initiating appropriate and 
timely treatment but also for epidemiological 
record.The recognition of the pathogen helps the 
treatment approach and potential implementation of 
control measures. The prevalence of dermatophytes, 
non-dermatophytes and yeasts tends to vary with 
different time of the year as well as on the basis of 
geographic location.1, 2 
Onychomycosis is a term derived from Greek word 
“onyx”, means a nail and “mykes”, means a fungus. It 
is a fungal infection of nails and is amongst the most 
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common causes of distorted nails, and accounts for 
almost 50% of all nail diseases.3 It represents about 
30% of all mycotic cutaneous infections.4 Increasingly 
onychomycosis is being viewed as more than a mere 
ornamental problem. In spite of better personal 
sanitation and living environment, onychomycosis 
continues to spread. The prevalence rate of 
onychomycosis is determined by age, predisposing 
factors, social condition, profession, climate and living 
environment.5   
Although Dermatomycotic Moulds/ Non 
Dermatophyte Moulds were previously regarded as 
contaminants, yet they are now progressively 
recognized as pathogens in nail infections. They are 
being held responsible for 1.5-6% of all cases of 
onychomycosis.6 Certain classes of patients show 
raised incidence of onychomycosis due to NDMs. Such 
patients include elderly, immunocompromised, 
particularly those with granulocytopenia below 1,000 
cells/ml, patients with invasive procedure, AIDS and 
keratin abnormalities.7, 8, 9 Onychomycosis in immune 
compromised patients can pose not only a serious 
health problem but patient may also suffer social 
embarrassment. 
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It is not known whether non dermatophyte infections 
occur as a primary ailment on healthy nails or exist as 
secondary invaders in already damaged nails by 
ischemia, trauma or other diseases. Non dermatophyte 
which are regularly isolated in onychomycosis include 
Alternaria spp, Fusarium spp, Scytalidium spp, 
Acremonium spp, Scopulariopsis spp, Cladosporium spp 
and Aspergillus spp.1  
Until 1990s onychomycosis was a poorly discussed 
topic. Even in developed countries, the importance of 
nail infections has been highlighted only in the last 
decade.10 In the third world countries like Pakistan, 
socioeconomic tribulations and other common 
prevalent health issues have affected the awareness 
level of Onychomycosis among physicians and general 
population. There are many studies on dermatophytes 
but there are few on NDMs from infected nails. 
Therefore, to address this topic in Pakistan and to 
carry out further research a study was done in 2009 
with a aim to determine the major pathogens involved 
in clinical onychomycosis, in which it was observed 
that NDMs were more than dermatophytes.11 Based on 
these findings a more detailed study was hence 
planned on bigger sample size and more strict sample 
collection protocol so as to eliminate all the elements 
contributing to contamination and small sample size.    

Methodology 
The study was carried out at Microbiology 
Department, Armed Forces Institute of Pathology, 
Rawalpindi from August 2011-April 2012. It was a 
cross sectional study, with non-probability 
convenience sampling. No discrimination was made 
on the basis of age or gender.  
A total of 200 patients were included applying the 
following inclusion criterion : Nails with different 
abnormalities like subungual hyperkeratosis, nail 
thickening, brittle nails, pitting of nails and change in 
colour of nail plate such as blackening, white or 
yellow discoloration. Patients ending up with anti 
fungal treatment failure after taking therapy for at 
least two months for dermatophytes, having stopped 
this treatment two weeks prior to submission of 
sample and all direct microscopic samples whether 
negative or positive were also included. 
Patients on anti fungal drugs, those suffering from 
other skin diseases like psoriasis and lichen planus 
and repeat samples of the patient were excluded from 
the study.  
After taking a thorough history and demographic 
details on specifically designed performa, nail was 
scrubbed with 70% ethyl alcohol. Subungual 

keratinous debris were collected along with nail 
clippings. 
 Part of the nail sample was immersed in a drop of 
30% KOH over a slide and kept in humidified boxes 
over night for direct microscopic examination next 
day. The next half of nail sample was simultaneously 
inoculated on three different points on each plate 
using three types of media, Sabouraud’s dextrose agar 
(SDA) (Oxoid, UK), SDA containing chloramphenicol 
(0.05gm/l) (without actidione), SDA containing 
chloramphenicol (0.05gm/l) with actidione(100mg/l). 
The inoculated specimen were incubated in cool 
incubator (22°C) for up to three weeks after placing 
them in polythene zipper bags to prevent 
contamination.2, 12 The culture plates were examined 
two times per week for any growth. Colonial 
morphology of any appearing growth was noted.  
Species identification was done through colony 
morphology and its microscopic examination using 
lactophenol blue wet preparation. 
All collected data obtained was entered and analyzed 
by using SPSS 18. Mean SD + for age was calculated, 
frequencies and percentages were calculated for 
gender, direct microscopic examination and pattern of 
species. Descriptive statistics was applied to the data. 
All ethical considerations and obligations were 
properly addressed and the study was conducted after 
approval by ethical committee. 

Results 
A total of 200 nail specimens were included in the 
study. Out of total specimens, 118 were from females 
and 82 were from males. Female to male ratio turned 
out to be 1.4:1. Age of the patients ranged from 04-70 
years. The most affected age group in our study was 
31-40 years with mean of 36.0 + 14.9  
 

  
Figure I.– Percentage Distribution of different 
Categories of Fungal Pathogens (n=94) 
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 Table-I: Pattern and frequency of isolation of 
Non Dermatophytes Molds  (n=62) 

SPECIES  Number Percentage 

Alternaria alternata  18 29 

Fusarium dimerum  09 14.5 

Fusarium solani 07 11.2 

Aspergillus species 10 16.1 

Cladosporium sphaerospermum 07 11.2 

Scytalidium dimidiatum 07 11.2 

Scopulariopsis brevicaulis 01 1.7 

Cladophialophora carrionii 01 1.7 

Ulocladium  chartarum      01 1.7 

Pseudallescheria boydii 01 1.7 

Total 62 100 

 
Amongst the 62 NDMs, Alternaria alternata was the 
major isolate found (29%) (Table: 1). Out of the total 18 
specimens positive for Alternaria alternata half of 
them were KOH positive. 
The other isolates were Fusarium spp (F.dimerum) 
(F.solani), Aspergillus spp, Cladosporium 
sphaerospermum, Scytalidium dimidiatum. There 
were also isolates of Scopulariopsis brevicaulis, 
Cladophialophora carrionii, Ulocladium chartarum 
and Pseudallescharia boydii (Table: 1) (Fig: II) 
 

 
Figure II: Species of Non-dermatophyte moulds 
yielded in this study. 
 (n=62) 
Among dermatophytes Trichophyton interdigitale was 
the most common isolate followed by Trichophyton 

rubrum, Trichophyton mentagrophytes and 
Trichophyton  tonsurans. Among Yeasts, Candida 
glabrata was the most common followed by Candida 
albicans and Candida krusei. 
Regarding the immune status of the patients 30% of 
total NDM and 40 % of the patients with positive 
culture of Alternaria alternata were diabetic. The rest of 
them had other co morbid condition like Ischemic 
heart disease, hypertension, prolong use of anti fungal, 
anti microbial and previous hospitalization. Since the 
majority (118) of patients were female of child bearing 
age an element of nutritional deficiency as a strong 
possibility is there. 

Discussion 
Alterations of immune system play a role in 
pathogenesis of NDMs fungal infection. Nonspecific 
as well as specific cellular and humoral immune 
mechanisms effects host resistance to fungal invasion. 
Functional defects in adherence, chemotaxis, 
degranulation and phagocytosis due to netropenia as 
well as granulopenia induced by immunosuppression 
with chemotherapy, corticosteroid, intravenous drug 
abuse favours the development of opportunistic 
onychomycosis. 13, 14 In developing countries lack of 
nutrition also serves as an important risk. Other risk 
factors include receipt of antimicrobial agents, 
neutropenia prior to hemodialysis, or previous fungal 
colonization. Most of these factors are very common in 
hospitalized patients, especially in high-risk areas 
such as ICUs/CCU or oncology wards.  
One of the finding of our study was that 66% of 
abnormal nails in patients, were found culture positive 
for NDMs, majority of them were previously treated 
for dermatophytes also. Alternaria alternata was the 
major pathogen, it is difficult to establish the role of 
Alternaria alternata in these specimens as primary 
pathogens of the nails.  
To increase the predictive power of diagnosis of 
dermatophytes in nails, Summerbell15 suggested that 
NDMs identified in affected nails may be considered 
as one of the following.  
1. Contaminant  
2. Normal commensal 
3. Transient saprobic coloniser 
4. Persistent secondary coloniser (coloniser of 

material infected by a dermatophyte but 
incapable of remaining after the dermatophyte is 
eliminated) 

5. Successional invader (species that can cause 
infection after gaining entry into a nail via the 
disruption caused by a primary pathogen) 
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6. Primary invader (able to infect and cause 
onychomycosis in a previously uncolonised  nail) 

The role of NDMs remains contentious and many 
studies are being carried out to define it. They have 
been regarded as secondary pathogens of nails which 
are already diseased but they may act as primary 
pathogens in small no of cases. 16 Williams has stated 
that NDMs could account for 1.5% to 6% of all 
onychomycosis17, but their interaction with 
dermatophytes, preexisting ailment and nail damage 
is still debatable.  
Although Onychomycosis due to Alternaria alternata is 
not frequent but there are several reports suggesting 
its involvement in onychomycosis. 18, 19, 20, 21, 22 Contrary 
to the general belief of Alternaria alternata as a 
contaminant, in our study a large percentage of 
Alternaria alternata was isolated.  
The specie is a saprophyte which is not only found in 
outdoors but also in indoors such as carpets, textile 
item and on horizontal surfaces of buildings. Alternaria 
produce large spores which can easily be deposited in 
nose, mouth and upper respiratory tract. It can cause 
hypersensitivity pneumonitis, sinusitis, 
dermatomycosis, onychomycosis, subcutaneous 
phaeohyphomycosis and invasive infection. . This 
species is capable of producing tenuazonic acid and 
other toxic metabolites which is associated in causing 
disease in humans.14 
Quiet a significant number of our patients were 
immunocompromised due to diabetes, previous 
antifungal and antimicrobial therapy, nutritional 
deficiencies and other co morbid conditions. 
Onychomycosis due to Alternaria alternata in our study 
can be considered significant because samples were 
taken after strict aseptic technique which rules out the 
possibility of being contaminant. Moreover, point 
specific growth on multiple media used. Many of 
these fungi are highly sensitive to cycloheximide 
(actidione) and may be missed if the specimen is not 
also inoculated on a cycloheximide-free medium such 
as Sabouraud dextrose agar (SDA), potato dextrose 
agar or Littman's Oxgall agar18 hence any worker 
putting this culture on actidione media only will miss 
NDMs. Our half of the specimens showed the 
presence of the fungal elements in direct microscopic 
examination of the nails which grew as Alternaria 
alternata which could be proportionate to its clinical 
significance although Weitzman and Summerbell23 
stressed that the growth of non dermatophytes on nail 
culture following a positive result on direct 
microscopy is not sufficient to diagnose a NDM 
infection. People have suggested an additional 

confirmatory technique for growth of the same NDM 
in three consecutive cultures from same patient with a 
week interval 24 which, if practiced would have refined 
our results further. With the growing interest in 
pathogenic fungi and better understanding of the 
importance of fungal infections in differential 
diagnosis, we believe that the results of our study 
would be very valuable for the physicians and 
dermatologists of the region. 
This mould is being increasingly isolated and reported 
in different studies across the globe. 7, 11, 25, 26, 27, 28, 29 The 
development in diagnostic techniques specially 
molecular techniques have confirmed that this specie 
is no more uncommon these days.29 Since varying 
patterns of immunosuppressive agents, surgical 
techniques, increase in transplant recipients, renal 
dialysis, the initiation of AIDS  treatment could 
contribute to the intrinsic risk for such fungal 
infections.30  
The prevalence of NDMs varies considerably in 
different studies reported in the literature. Reports 
from neighboring regions have findings quite close to 
the present study. In a study conducted in 2006, in 
Egypt, on 32 patients with different abnormal nails it 
was found out that NDMs were isolated from 19 
patients (59%) of the total culture positive cases. Most 
of these NDMs were recovered from specimen taken 
from house wives with Aspergillus species being the 
commonest followed by Alternaria alternata and 
Penicillium spp.25 A study conducted in Iraq in 2008, 
revealed that Candida species were most frequent 
followed by Trichophyton spp, Alternaria alternata and 
Cladosporium spp, 27 while in our study Alternaria 
alternata was the commonest specie followed by 
Cladosporium spp, Candida and Trichophyton. 
Comparable results were seen in a local study 
conducted at Rawalpindi in 2007 which showed that 
amongst NDMs, Alternaria alternata was the most 
common, followed by Scytalidium dimidiatum and 
Penicillium marneffei.7 

On the contrary the most common NDM isolated in 
studies reported from Europe31, North America32 and 
Mexico33 were Scopulariopsis followed by Aspergillus. In 
our case the isolation of these two fungi was low. 
Scytalidium dimidiatum was reported in the past at 
same centre7, 34 in two different studies but in this 
study only one isolate of the specie was recovered 
from patients of onychomycosis. 
Some of the studies carried out in our country show 
that Candida was the commonest pathogen followed 
by Trichophyton, Fusarium and Alternaria species.26 

Similarly, dermatophytes were reported as primary 
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isolate followed by non-dermatophytic moulds in 
studies from Mexico and Malaysia in patients of 
onychomycosis.35, 36 The isolation of dermatophytes in 
our study was quite stumpy accounting for only 15% 
of the total isolates. One of the possible explanations 
for this might be that the majority of patients in this 
study have been previously treated for dermatophytes 
and might be secondarily invaded by NDMs leading 
to negative results in culture. Confirmatory technique 
for growth of the same NDM in three consecutive 
cultures from same patient with one week interval, if 
practiced would have helped to resolve the issue. 

Conclusion 
The outcome of our study has revealed that there are a 
large percentage of patients whose nails have grown 
Non-dermatophytes. Since NDMs are being 
incriminated as pathogen in onychomycosis in both 
immunocompetent and immunocompromised 
patients, especially diabetics, those using broad 
spectrum antibiotics/antifungals and subjected to 
localized trauma; hence this group of fungi should be 
considered significant with a high index of suspicion 
in patient’s negative for dermatophytes on culture or 
those ending up in treatment failure.  
The findings of this study are pointing towards a 
significant role of NDMs and it demands more 
detailed, comprehensive laboratory based and clinical 
studies to elaborate clearly the role of these emerging 
pathogens in nail infections. 
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