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Abstract
Introduction  Onychomycosis is a chronic fungal infection with increasing incidence and the global prevalence is estimated 
to be 5.5%. The aim of our study was to perceive objectively severity of onychomycosis by calculating Scoring Clinical Index 
for Onychomycosis and to correlate this index with accurate laboratory diagnosis in our patients.
Materials and methods  The study population comprised of 417 patients with laboratory confirmed onychomycosis. For each 
patient, we recorded basic demographic information, site of infection, the most affected nail with onychomycosis, clinical 
presentation, and type of onychomycosis. The evaluation of the disease severity was based on Scoring Clinical Index for 
Onychomycosis which was calculated for every patient separately. Mycological identification was done by microscopy and 
fungal culture.
Results  The majority of patients had distal and lateral subungual onychomycosis (95.44%) that was localized on big toe 
(62.59%), with female to male ratio 1.24:1. Male patients had significantly more nails affected with onychomycosis compared 
with female patients (p = 0.011), while female had significantly more often onychomycosis on fingernails 2–5 (p < 0.05), 
and they reported significantly more often pain (p < 0.05) and esthetic problems (p < 0.05). Mean Scoring Clinical Index for 
Onychomycosis was 16.76. Dermatophytes were most frequently isolated (91.85%). In patients with onychomycosis caused 
by dermatophytes, Scoring Clinical Index for Onychomycosis had significantly higher values (p = 0.032).
Conclusion  Comprehensive understanding of disease characteristics will allow introduction of individualized treatment plan 
for each patient, based on proper fungal identification and standardized method of evaluating disease severity, which could 
help the patient achieve a complete cure.
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Introduction

Onychomycosis is a chronic fungal infection that can be 
caused by dermatophytes, yeasts, and non-dermatophyte 
molds [1]. Disease can involve any component of the nail 

apparatus, which gradually destroys the nail plate, and can 
serve as a chronic reservoir for fungal infections elsewhere 
in the body [2]. The worldwide incidence of onychomycosis 
is increasing and the global prevalence is estimated to be 
5.5% [3].

The most common etiological agents of onychomycoses 
in general population are dermatophytes (80–90%) of the 
genus Trichophyton with the T. rubrum as the most frequent 
of them. Yeasts accounts for 2–11% of onychomycoses cases 
with predominance of Candida albicans [4]. Non-dermato-
phyte molds are found in 2–10%, and are more frequently 
recognized in warmer climates [5].

At the beginning, nails affected by onychomycosis are 
asymptomatic but with disease progression they can cause 
local pain, difficulties in fitting shoes, and also social embar-
rassment with negative impact on patient quality of life [6]. 
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While onychomycosis is the most common nail disorder 
seen in clinical practice and accounts for 50% of nail dis-
eases, other nail conditions may mimic the clinical pres-
entation of onychomycosis including nail trauma, bacterial 
infections, psoriasis, lichen planus, and malignant neoplasms 
[7]. Therefore, clinical diagnosis of onychomycosis always 
requires laboratory confirmation in order to avoid misdiag-
nosis and treatment delay [8]. Furthermore, determination of 
fungal viability and the identification of the causative agent 
of onychomycosis are necessary pretreatment information as 
the efficacy of systemic and local therapies can be species 
dependent [3].

The treatment approach for onychomycosis can be deter-
mined according to clinical form of onychomycosis by 
calculating the Scoring Clinical Index for Onychomycosis 
(SCIO) which enables evaluation of disease severity. Based 
on the clinical form of disease, depth of the nail involvement, 
and degree of hyperkeratosis Clinical Index Component is 
first determined. In addition to Clinical Index Component, 
SCIO has growth component that is based on the location 
of the onychomycosis (fingernail or toenail, digit number) 
and the age of the patient. The growth component reflects 
approximately the time needed for complete outgrowth of 
the target nail indicating the amount of required therapy [9]. 
Calculation of SCIO enables comparison of the severity of 
onychomycosis between nails despite differences in patients’ 
clinical presentation and demographics. This mathematical 
tool takes into account key factors for development of onych-
omycosis and uses 7-grade system to present the severity of 
onychomycosis as a composite score from 1 to 30.

The aim of our study was to determine causative agents 
of onychomycosis and to perceive objectively severity of 
onychomycosis by calculating SCIO index in patients. In 
addition, we wanted to correlate SCIO index with accurate 
laboratory diagnosis in our patients.

Materials and methods

Study population

A total of 841 patients clinically suspected for onychomyco-
sis were referred to the Institute of Microbiology and Immu-
nology, Faculty of Medicine, University of Belgrade from 
November 2016 until February 2019. The study population 
included 417 patients with laboratory confirmed onycho-
mycosis. We excluded 22 patients who had used topical or 
systemic antifungal drugs within the previous 6 months.

All subjects were informed about the aims of the study 
and were eligible to participate if they provided informed 
consent. The study was approved by the Institutional Eth-
ics Committee. For each patient, we recorded basic demo-
graphic information (age, gender), site of infection (toenails 

or fingernails), the most affected nail with onychomycosis 
(big toenail, thumbnail and/or toenails 2–5, fingernails 2–5), 
and clinical type of onychomycosis. Regarding clinical type 
all patients were classified in three groups: patients with 
distal and lateral subungual onychomycosis (DLSO), proxi-
mal subungual onychomycosis (PSO), and superficial white 
onychomycosis (SWO). For each patient, clinical presenta-
tion of affected nails was recorded including degree of nail 
involvement (< 1/3, 1/3–2/3, > 2/3 nail unit involved), degree 
of hyperkeratosis (absent or < 1 mm, 1–2 mm, > 2 mm), 
number of abnormal-appearing nails, as well as data relat-
ing to nail deformation and presence of pain and esthetic 
problems. The evaluation of the disease severity was based 
on SCIO onycho-index which was calculated for every 
patient separately by SCIO electronic calculator available 
at http://​www.​onych​oindex.​com. Based on calculated SCIO 
index, patients were divided in three groups regarding dis-
ease severity: patients with SCIO index value 1.00–6.00, 
06.01–16.00, and 16.01–30.00 as candidates for local, sys-
temic, and combinational therapy, respectively [9].

Sampling

Nail samples were obtained by scrapings/clippings depend-
ing on clinical type of onychomycosis. The sample collec-
tion was taken separately from each nail, and the material 
was collected from the most proximal part of the affected 
nail. First, the nail area was thoroughly cleaned with 70% 
alcohol. Then, for DLSO, the abnormal nail was clipped 
proximally to the nail bed and the underside of the nail plate 
was scraped with a curette. For PSO, samples were taken 
by scraping around the area of the lunula; and for SWO, 
the white spots on the nail were scraped. Samples obtained 
by clipping were cut into smaller pieces before subsequent 
examination. All samples were collected in sterile containers 
and labeled for further identification.

Laboratory procedures

Each nail sample was divided into two parts: the first part 
was used for direct microscopy and the second for fungal 
culture. Two types of direct microscopic preparations (DMP) 
were examined: first with 15% potassium hydroxide (KOH) 
observed under a light microscope and second with fluores-
cent dye Blankophor (BP) and observed under a fluorescent 
microscope, both under 10 × and 40 × magnification. The 
second part of each specimen was cultured on the two myco-
logical media: Sabouraud’s dextrose agar (SDA) (HiMedia, 
Mumbai, India) and dermatophyte test medium (DTM) 
(Liofilchem, Roseto degli Abruzzi, Italy). Plates were then 
incubated for 3 weeks at 28 °C and 37 °C and checked peri-
odically for fungal growth. If fungal growth was observed, 
the causative agent was identified by colony morphology 
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and microscopic characteristics [10]. Plates with no fungal 
growth even after 4 weeks of incubation were considered 
negative.

Cultures yielding dermatophytes were considered posi-
tive, whereas, cultures with growth of non-dermatophyte 
molds or yeast were considered positive, only if the same 
organism grew on the second culture obtained from the new 
sample, from the same patient. This procedure was done to 
reduce the potential of contamination, as those fungi can 
be present in the environment and in different parts of the 
human body without causing infection. The identification of 
dermatophytes and non-dermatophyte molds was performed 
by macroscopic and microscopic morphological examination 
of colonies, and by biochemical methods, if required. Yeasts 
isolates were identified by growth on CHROM agar (HiMe-
dia, Mumbai, India) and with the use of the API 20C AUX 
Commercial System (BioMerieux, Marcy-L’Etoile, France).

Statistical analysis

A descriptive analysis was used to detail the main charac-
teristics of the study population. Statistical analyses were 
performed using chi-square and Fisher’s test. The statisti-
cal software used was SPSS v15 (SPSS Inc., Chicago, Illi-
nois, USA). P-value ˂0.05 was considered to be statistically 
significant.

Results

A total of 417 patients with laboratory confirmed onychomy-
cosis were included in study, 186 (44.6%) were male (mean 
age 57.6 years) and 231 (55.4%) were female patients (mean 
age 55 years). Female to male ratio in patients with labora-
tory confirmed onychomycosis was 1.24:1. The most com-
mon clinical form was DLSO found in 95.44% patients with 
laboratory confirmed onychomycosis.

In 375 patients, onychomycosis was localized on toe-
nails, 29 had only onychomycosis on fingernails, while 7 
patients had onychomycosis on both localizations. Majority 
of patients presents with onychomycosis on two nails and on 
just one nail with 100 and 77 affected patients, respectively. 
The number of involved nails ranged from one to 20. The 
most affected nail was big toenail found in 261 (62.59%) 
patients with onychomycosis (Fig. 1).

Male patients had significantly more nails affected with 
onychomycosis compared with female patients (p = 0.011). 
Female patients had significantly more often onychomycosis 
on fingernails 2–5 (p < 0.05), and they reported significantly 
more often pain (p < 0.05) and esthetic problems (p < 0.05) 
associated with onychomycosis compared to male patients. 
There were no differences in age, SCIO index values, locali-
zation of onychomycosis, clinical type of onychomycosis, 

and presence of nail deformity among male and female 
patients with onychomycosis (Table 1).

Mean SCIO index value in patients with onychomyco-
sis was 16.76 ± 7.80. Majority of patients, 74 (17.7%) of 
them had SCIO index value 13.33, followed by 62 (14.80%) 
patients with SCIO index value 30.00 (Fig. 2).

According to SCIO index values, 180/417 (43.16%) 
patients were indicated for systemic antifungal therapy, 
followed by 152 (36.45%) patients indicated for combina-
tion therapy. In 89 (21.34%) patients, SCIO index valued 
12.00–16.00, which corresponds to the application of sys-
temic therapy using therapeutic protocols recommended 
for fingernails. In 82 (19.66%) patients, nail changes had 
SCIO index values of 20.01–30.00, which is an indication 
for chemical nail avulsion followed by systemic antifungal 
therapy (Table 2).

Dermatophytes were most frequently isolated—91.85% 
(383/417), followed by yeasts 5.27% (22/417), and non-der-
matophyte molds 2.88% (12/417). Among dermatophytes, 
the most frequent species were Trichophyton rubrum iso-
lated in 337/383 (87.99%), followed by Trichophyton inter-
digitale in 28/383 (7.31%). Candida albicans was the most 
frequent among yeast isolated in 16/22 (72.73%), while 
Aspergillus fumigatus was the most common among non-
dermatophyte molds isolated in 4/12 (33.33%). Mean SCIO 
index value was highest in onychomycosis caused by der-
matophytes, followed by non-dermatophyte molds, and yeast 
with values 17.37, 10.75, and 8.66, respectively. In patients 
with onychomycosis caused by dermatophytes, SCIO index 
had significantly higher values (p = 0.032) compared with 
patients who had onychomycosis caused by yeasts and non-
dermatophyte molds (Table 3).

Discussion

In our study, female patients were more commonly affected 
with onychomycosis than male, which is in agreement 
with some reports [11]. This may be as a result that female 
patients generally consulted more frequently for onycho-
mycosis and are involved in situations that can cause nail 
trauma such as repeated pedicure and manicure, frequent 
housework, and use of detergents [12]. In our study, female 
patients significantly more often had fingernail onychomy-
cosis, and reported pain and esthetics problems compared 
to male patients. This is in agreement with some studies that 
reported that women are more likely to suffer from fingernail 
onychomycosis [13, 14]. Related to this is the traditional role 
of women in doing household chores [15]. Manual washing 
of clothes and dishes and other activities that involve long 
contact of the nail with water leads to weakening of protec-
tive mechanisms and facilitates the penetration of infectious 
agents to the nail [13]. On the other hand, several studies 
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concluded that males are more frequently infected than 
females due to the fact that males are more exposed to nail 
trauma and wearing occlusive footwear [12, 16]. Also, men 
are more likely to engage in sports activities which further 
increases their risk. This all contributes to the more frequent 
occurrence of toenail onychomycosis in men [17].

According to our results, the most common localization 
of onychomycosis was on the big toe, which is in line with 
the results of most studies [18, 19]. This observation was 

expected because of the slow growth of the nail which facili-
tates the fungal invasion [20]. Namely, the big toe has the 
largest surface area of all toenails and suffers the most pres-
sure while wearing shoes [21]. Nail plate thickening is more 
common in the elderly as a result of changes in the nails that 
occur due to aging as well as due to repeated traumas of the 
nail plate that inevitably occur during life [22].

Our study finds that DLSO is predominant clinical type 
which is in concordance with majority of studies [12, 16] as 

Fig. 1   Localization of toenail 
(a) and fingernail (b) onycho-
mycosis in 417 patients
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well as with our previous report [23]. In early infection, the 
nail plate may appear normal, but with disease progression 
subungual hyperkeratosis and onycholysis can occur [24].

In our study for each patient, we calculated SCIO index 
in order to classify severity of onychomycosis. Majority 
of our patients had SCIO index value 13.33 and similar 
results are reported from recent study [25]. In the study 

conducted among psychiatric patients, mean SCIO index 
value was found to be 15.8 [26]. Higher baseline values 
are found in study conducted among diabetic patients with 
onychomycosis in which mean SCIO index value was 18.1 
[27], as well as in study by Shimoyama et al. among male 
subjects [28]. Calculation of SCIO index was found to be 
useful also in efficiency monitoring of topical treatment 
in patients with severe to very severe onychomycosis [29].

We used the first scoring system proposed by Sergeev 
[9], which was developed to help physicians to choose 
appropriate antifungal therapy by providing an objective 
measurement of disease severity. Afterwards, additional 
grading systems appeared in literature, but currently there 
is no standardized system which will be consensually used 
for clinical trial inclusion criteria, prediction of therapeu-
tic outcome, and as clinician guidance in treatment choice 
[30]. This is the only system that takes into account rate 
of nail growth indicating the amount of required therapy, 
and optimal treatment approach. In our study, 180/417 
(43.16%) patients were indicated for systemic antifungal 
therapy, 152 (36.45%) patients for combination therapy, 
while 85 required local treatment. Calculation of SCIO 
index enables choosing optimal antifungal strategy for 
each patient in order to minimize adverse effects of inap-
propriate antifungal treatment. Baran et al. introduced 
second scoring system based on 10 criteria: extent of nail 
involvement, diffuse nail plate thickening, liner streaks, 
onycholysis, location, paronychia, melanonychia, patients’ 
age, predisposing factors, as well as causative organism. 
This system enables prediction of treatment response 
but lacks in defining mild, moderate, and severe nail 
involvement [31]. Carney et al. introduced Onychomy-
cosis Severity Index which takes into account percent-
age of nail plate involvement, proximity of disease to the 
matrix, occurrence of dermatophytomas, and degree of 
subungual hyperkeratosis [32]. This system does not take 
into account patient’s immune status, the causative organ-
ism, rate of nail growth, and interobserver variability may 
result since it was developed by analyzing photographs of 
diseased nails.

Onychomycosis is increasingly being recognized as a 
common problem in dermatological practice [6]. In our 
study, the leading causes of onychomycosis were fungi from 
the group of dermatophytes (91.85%), which is in line with 
epidemiological data from most countries in northern and 
central Europe [17, 33, 34], as well as with our previous 
findings where T. rubrum was the most frequent causative 
agent [35, 36]. Also, in the northern parts of Greece as well 
as Turkey, the predominance of dermatophytes as causa-
tive agents of onychomycosis has been observed [37, 38]. 
This epidemiological situation is mainly present in coun-
tries where the localization of onychomycosis is more often 
detected on the toenails than on the fingernails [39]. In our 

Table 1   Distribution of different patients’ characteristics by sex in 
417 patients with onychomycosis

SCIO, Scoring Clinical Index for Onychomycosis; OM, onychomyco-
sis; DLSO, distal and lateral subungual onychomycosis; SWO, super-
ficial white onychomycosis; PSO, proximal subungual onychomycosis
* According to chi-square or Fisher’s tests

Characteristics Male, n = 186
No. (%)

Female, n = 231
No. (%)

p value*

Age 0.552
   < 20 4 (2.2) 8 (3.5)
   20–40 29 (15.6) 46 (19.9)
   41–60 82 (44.1) 95 (41.1)
   > 60 71 (38.2) 82 (35.5)

SCIO index 0.808
   1.00–6.00 40 (21.5) 45 (19.5)
   6.01–16.00 81 (43.5) 99 (42.9)
   16.01–30.00 65 (34.9) 87 (37.7)

Localization of OM 0.667
   Toenail 166 (89.2) 209 (90.5)
   Fingernail 15 (8.1) 14 (6.1)
   Both 5 (2.7) 8 (3.5)

Clinical type of OM 0.119
   DLSO 174 (93.5) 224 (97.0)
   SWO 7 (3.8%) 2 (0.9)
   PSO 5 (2.7) 5 (2.2)

The most affected nail 0.000
   Big toenail 136 125
   Thumb and/or toe-

nails 2–5
7 3

   Fingernails 2–5 43 103
Number of involved 

nails
0.011

   1–2 66 (35.5) 111 (48.1)
   3–9 100 (53.8) 108 (46.8)

    > 9 20 (10.8) 12 (5.2)
Pain 0.000
   Yes 35 (18.8) 128 (44.6)
   No 151 (81.2) 126 (55.4)

Esthetic problem 0.000
   Yes 95 (51.1) 198 (85.7)
   No 91 (48.9) 33 (14.3)

Nail deformity 0.394
   Yes 124 (66.7) 164 (71.0)
   No 62 (33.3) 67 (29.0)
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study, toenails were 12 times more likely to be affected by 
the infectious process than fingernails (373:29).

According to our findings, SCIO index values were sig-
nificantly higher in patients with onychomycosis caused by 
dermatophytes (p = 0.032). Furthermore, mean SCIO index 

values were highest in onychomycosis caused by derma-
tophytes (17.35), compared to yeasts (8.66), and non-der-
matophyte molds (10.75). In our study, only patients with 
dermatophyte onychomycosis had SCIO index greater than 
25. Ghannoum et al. [40] showed that people with nail plate 

Fig. 2   Distribution of SCIO 
index values among male and 
female patients with onycho-
mycosis

Table 2   Distribution of 417 patients with laboratory confirmed onychomycosis by treatment approach according to SCIO index values

SCIO, Scoring Clinical Index for Onychomycosis

SCIO Treatment approach Patients no. (%)

Topical therapy 85 (20.38)
1.00–3.00 Topical treatment: remove (cut or scrape off) affected marginal parts of the nail. Use topical antifungals 

until healthy nail re-grows
28 (6.71)

3.01–6.00 Topical treatment with lower success, which often depends on growth rate. Systemic therapy recom-
mended in slower-growing nails or proximal onychomycosis type

57 (13.67)

Systemic therapy 180 (43.16)
6.01–9.00 Systemic therapy. Use scheme proposed for fingernails (e.g., itraconazole: 2 pulses of 200 mg bid) 39 (9.35)
9.01–12.00 Systemic therapy. Use scheme proposed for toenails (e.g., itraconazole: 3 pulses of 200 mg bid) 52 (12.47)
12.01–16.00 Systemic therapy. Use scheme proposed for fingernails with any antifungal (e.g., 4–5 pulses of itracona-

zole, 200 mg bid)
89 (21.34)

Combination therapy 152 (36.45)
16.01–20.00 Combination therapy (systemic antifungal + topical measures). Adequate keratolytic treatment recom-

mended
70 (16.79)

20.01–30.00 Consider nail avulsion (e.g., with urea paste), continue with systemic therapy 82 (19.66)

226 Brazilian Journal of Microbiology (2022) 53:221–229



1 3

thickening are as much as 4 times more likely to develop 
onychomycosis. Nail plate thickening very often occurs after 
nail trauma. In men, it mainly occurs as a consequence of 
sports activities (frequent nail trauma and onychomycosis in 
football players), while in women it is more often associated 
with wearing tight shoes due to following fashion trends 
[17]. In patients with high SCIO values, a decrease in cure 
rate is recorded, so appropriate diagnosis and identification 
of causing factor is mandatory for proper treatment [3].

In a smaller percentage of our patients, onychomycosis 
was caused by yeast (5.27%), mostly on fingernails. Accord-
ing to most studies, Candida spp. are most often isolated 
from the group of yeasts as causative agents of onychomy-
cosis, and among them C. albicans still predominates among 
other species of this fungal genus. Candida spp. can be pre-
sent on the skin around the nail and can be secondarily trans-
mitted to the nail tissue with disease progression [41, 42].

In our study, non-dermatophyte molds were identified in 
a smaller number of patients (2.88%). This epidemiologi-
cal situation, when it comes to non-dermatophyte molds in 
our study, is consistent with the results from the USA and 
most European countries [33, 40, 43, 44]. Non-dermatophyte 
onychomycosis has been associated with a poor prognosis 
possibly due to the difficulty in laboratory diagnosis, since 
they may be innocuous contaminants of the feet and nails or 
common laboratory contaminants [45].

The finding of yeasts and non-dermatophyte molds should 
always be carefully interpreted in accordance with the clini-
cal presentation [46]. Unlike dermatophytes that belong to 
strictly pathogenic fungi, yeasts and non-dermatophyte 
molds are opportunistic fungi, which can often be present 
on human tissues and in the human environment without 
causing disease. Therefore, it is extremely important for 
accurate diagnosis to correctly interpret the findings of 

Table 3   Distribution of SCIO index values by causative fungi

SCIO, Scoring Clinical Index for Onychomycosis; NDM, non-dermatophyte molds
* According to chi-square test

Causative fungi SCIO index

1.00–6.00 6.01–16.00 16.01–30.00 p value*

Dermatophytes (n = 383) 73 (85.9%) 163 (90.6%) 147 (96.7%)
Mean SCIO: 17.35
SCIO range: 1–30
Trichophyton rubrum 69 140 128
Trichophyton interdigi-

tale
3 15 10

Trichophyton violaceum 0 1 1
Trichophyton tonsurans 1 4 1
Trichophyton verruco-

sum
0 1 2

Epidermophyton floc-
cosum

0 2 5 0.032

Yeasts (n = 22) 9 (10.6%) 10 (5.6%) 3 (2.0%)
Mean SCIO: 8.66
SCIO range: 1–24
Candida albicans 6 8 2
Candida parapsilosis 2 2 0
Candida krusei 1 0 1
NDM (n = 12) 3 (3.5%) 7 (3.9%) 2 (1.3%)
Mean SCIO: 10.75
SCIO range: 3.33–20
Aspergillus fumigatus 2 2 0
Aspergillus flavus 0 1 1
Aspergillus terreus 0 1 0
Aspergillus niger 1 1 0
Scopulariopsis brevi-

caulis
0 0 1

Fusarium oxysporum 0 1 0
Alternaria alternata 0 1 0
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these fungi [47]. However, considering that the existence of 
fungal elements was also observed in our patients in direct 
microscopic preparations, we believe that there was no acci-
dental contamination of the sample or contamination dur-
ing the performance of laboratory diagnostic procedures. 
Of course, there is a theoretical possibility that yeasts and 
non-dermatophyte molds, which otherwise grow faster than 
dermatophytes, have outgrown any dermatophytes present in 
the nail sample, since species identification cannot be done 
based on a direct microscopic preparation.

However, the clinical presentation is not specific enough 
for certain types of fungi, and even many other diseases can 
cause changes in the nails that mimic onychomycosis [7]. 
Furthermore, exostoses, warts, onychomatricoma can also 
present similarly, as well as utilization of exogenous sub-
stances such as nail polish or self-tanning creams, chemo-
therapeutic agents, tetracycline derivatives, and oral reti-
noids [48]. Therefore, laboratory confirmation represents a 
necessary step in the diagnosis of onychomycosis because it 
enables the determination of the causative agent. Proper and 
reliable laboratory diagnosis of this disease is a prerequisite 
for targeted and rational use of antifungals, which reduces 
the number of side effects and treatment costs [49]. Adapt-
ing this approach by making a proper laboratory diagnosis 
before initiating treatment will avoid the consequences of 
treating inappropriately or missing the diagnosis of other 
nail disorders and their associated morbidity [3].

Onychomycosis is there to remain a disease of signifi-
cance and despite the therapeutic innovations many patients 
fail to achieve a complete cure, and may have high relapse 
rates [49]. Comprehensive understanding of disease charac-
teristics will allow introduction of individualized treatment 
plan for each patient, based on proper fungal identification 
and standardized method of evaluating disease severity, 
which could help the patient achieve a complete cure.
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