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Abstract

Background: Dermatophytes are non-motile filamentous fungi prevalent in tropical regions and are
primarily diagnosed based on clinical presentation. However, KOH mount and fungal culture detection
improve diagnostic accuracy and guide further treatment.

Aim: To correlate the diagnostic performance of KOH with mycological culture in clinically suspected
patients of tinea corporis.

Method: A cross-sectional study was conducted in the Department of Microbiology, Basic Medical
Sciences Institute, Karachi, from June 2018 to June 2019. A total of 301 samples were collected using a non-
probability convenience sampling technique after informed consent was obtained from all participants.
Collected samples were examined with a KOH mount and fungal culture. Data were analyzed using the
Statistical Package for Social Sciences (SPSS), version 21. Sensitivity, specificity, PPV, NPV, and diagnostic
accuracy were calculated using culture as the gold standard.

Results: A total of 301 samples were analyzed to compare the performance of the KOH mount with fungal
culture. Among these, 136 samples were culture-positive (84 dermatophytes, 52 non-dermatophytes),
while 165 were culture-negative. KOH mount detected fungal elements in 208 samples and was negative
in 93 samples. The KOH mount demonstrated a sensitivity of 76.5% and a specificity of 36.9%. The positive
predictive value (PPV) was 50.0%, while the negative predictive value (NPV) was 65.6%. Overall, the
accuracy of the KOH mount in detecting fungal elements was 55.5%.

Conclusion: KOH mount is a rapid and cost-effective screening tool, while culture remains essential for
confirmation, species identification, and treatment guidance when results are uncertain.
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Introduction

Mycosis, or Fungal infection, is a disorder caused by fungi and is typically categorized
into superficial, subcutaneous, or systemic mycoses, depending on the area of the body affected [1].
Most common among them are Superficial fungal infections (SFIs), which affect approximately 20
to 25 per cent of the world population at any given time [2]. Dermatophytes are a family of closely
related fungi that are non-motile, filamentous organisms and can invade the keratinised tissue of
humans, causing infections known as dermatophytosis, also referred to as ringworm [3-5]. The most
common causative fungi belong to the genera Trichophyton, Epidermophyton, and Microsporum [6]. As
they thrive in hot and humid conditions, dermatophyte infections are increasingly prevalent in many
tropical and developing countries [7]. Risk factors for the rising incidence of dermatophytosis include
overcrowding, shared living spaces, socioeconomic challenges, urbanization, large-scale international
travel, immigration from tropical regions, and contact with animals, particularly pets. Moreover,
the use of immunosuppressive drugs and advancing age are the predisposing factors for the rise of
dermatophytosis-induced morbidity in humans [7,8].
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One of the common superficial dermatophyte infections of the
skin is tinea corporis, which typically affects the body’s glabrous skin,
excluding the hands, feet, scalp, bearded areas, face, groin, and nails
[6,9]. This condition usually manifests as annular, scaly plaques with
central clearing and an active, erythematous, sometimes raised border.
The lifetime risk of developing tinea corporis is approximately 10—
20% [9]. A cross-sectional study conducted in Visakhapatnam found
that dermatophytosis significantly impairs individuals’ psychosocial
and financial well-being, especially those in the most productive age
group, 30-45 years. Regardless of gender, number of lesions, or type
of illness, the Dermatology Life Quality Index (DLQI) revealed that
most patients experienced a “very large” or “extremely large” impact
on their quality of life (QoL) [10]. Another study indicates that a
multidisciplinary approach involving psychiatrists and psychologists,
along with adequate counseling, leads to better therapeutic outcomes
[11] Although the Diagnosis of superficial mycosis is often established
clinically, laboratory confirmation is required for more difficult and
atypical lesions to identify the causative fungus. The two primary
laboratory diagnostic procedures in dermatological mycology are
direct microscopy with potassium hydroxide (KOH) mount and
culture. Potassium hydroxide (KOH) wet-mount preparation used
for direct microscopy is generally considered a conventional rapid test
[12]. KOH is significant because it is a simple, quick, inexpensive,
and efficient screening method with a sensitivity of 55.9% to 80%
and a specificity of 95% [13,14]. On the contrary, Fungal culture is
the gold standard for diagnosing dermatophytosis, especially when
the diagnosis is in doubt, inconclusive, or the infection is widespread,
severe, or resistant to treatment [9].

Despite the frequent use of KOH mount in dermatological
diagnosis, limited data from Pakistan exist on the comparative
diagnostic accuracy between KOH and fungal culture. Our study
aims to detect region-specific data, as well as the accuracy, sensitivity,
and specificity of KOH mounts compared to fungal culture. In our
setting, the concurrent use of microscopyand culture is not consistently
practiced due to limited laboratory resources, lack of standardized
protocols, and variations in diagnostic capacity. Consequently,
there are insufficient data to demonstrate the combined diagnostic
yield and the practical feasibility of implementing both techniques
routinely in our country. Our study was therefore designed to
provide local evidence to support and strengthen national diagnostic
practices in alignment with international recommendations.

Material and Methods
Study design and setting

This cross-sectional study was carried out in the Department of
Microbiology, Basic Medical Sciences Institute (BMSI), and Jinnah
Postgraduate Medical Centre (JPMC) Karachi, in collaboration
with the Department of Dermatology (JPMC) for the collection of
study samples from June 2018 to June 2019. Through letter number
F2-81/2019-GENL/33048/JPMC, the committee of Jinnah
Postgraduate Medical Centre (JPMC), Karachi, obtained ethical
approval from the Institutional Review Board (IRB). We acquired
informed consent from each individual. The information gathered
was kept extremely confidential.

Sample size calculation

Samples were collected using a non-probability convenience
sampling technique after obtaining informed consent from all

participants. A total of 301 samples were collected in this study,
which were clinically suspected of being patients with tinea corporis.
Sample size was calculated by using Open-Source Epidemiologic
Statistics for Public Health, version 3.01 (online) with an expected
prevalence of 26.7%, confidence level of 95 % and a precision of
+ 5%. The reference study used for this sample size is “Prevalence
of tinea corporis and tinea cruris in an outpatient department of
dermatology unit of a tertiary care hospital” [15].

Inclusion and exclusion criteria

Inclusion: All patients suspected of tinea corporis were included
in the study, regardless of their age or gender.

Exclusion: Patients who refused to give their consent or who
had been receiving active treatment with oral or topical antifungal
medications for the previous two weeks.

Data collection procedure

A complete medical history was obtained for each patient.
Thorough laboratory techniques and meticulous sample collection
were used to diagnose and analyze tinea corporis. After cleaning the
lesion sites with ethanol, specimens were gathered by scraping the
edges of the lesions.

Laboratory identification

Koh mount microscopy: By degrading keratin, direct
microscopic analysis with potassium hydroxide (KOH) exposed
fungal structures. The test is performed by adding a drop of 10—
20% KOH to the scrapings on a microscopic slide. The specimen
is gently heated for five to ten seconds to hasten the degradation
of the squamous cells. The epithelial tissue is dissolved by KOH,
leaving behind easily visualized septate hyphae with or without
arthroconidiospores. Dimethyl sulfoxide added to KOH may permit
more rapid examination without heating [9].

Fungal culture

The specimens were cultivated on Dermatophyte Test Medium
(DTM) and Sabouraud Dextrose Agar (SDA). Regardless of the
KOH result, every sample was cultured. Each medium was inoculated
and incubated in two vials at 25°C and 37°C. Vials were observed on
a daily basis for the first ten days to see if there was any growth.
After that, vials were checked periodically; if no growth was detected
after six weeks, these vials were abandoned and labelled as growth
negative. Sabouraud dextrose agar (SDA, 4% peptone, 1% glucose,
agar, water), which serves as the agent utilized for the majority of
morphologic descriptions, was incubated for six weeks. The addition
of gentamicin, chloramphenicol, and cycloheximide to modified
SDA makes it more selective for dermatophytes, as chloramphenicol
promotes the growth of fungi by inhibiting bacterial contamination
[16]. Dermatophyte test medium is a substitute for isolation media
that contains phenol red, a pH indicator. Dermatophytes utilize
the protein, which generates an alkaline environment and an excess
of ammonium jons, causing the medium to turn from yellow to
bright red [16]. The morphology, pigmentation, and microscopic
characteristics of fungal development were examined using cellophane
tape mounts and Lactophenol Cotton Blue (LPCB). Accurate species
identification and long-term viability were guaranteed by urease tests
and stock culture preservation using water culture and oil overlay
procedures.
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Statistical analysis

A structural proforma was used to collect all data. This database
was created and analyzed with the Statistical Package for Social
Sciences (SPSS, version 21). Frequencies and percentages were
calculated using descriptive statistics, and the chi-square test was
employed. The association between variables was analyzed using the
chi-square test. P-values less than 0.05 were considered significant.

Result

This study involved 301 patients with tinea corporis. Among the
301 participants, 130 (43.2%) were female and 171 (56.8%) were
male. Fungal growth was observed in 136 (45.1%) samples, while
165 (54.8%) isolates were deemed growth negative. Of the fungal
positive results, 84 (28%) consisted of dermatophytes, whereas
52 (17.2%) included non-dermatophytes. A comparison of KOH
microscopy and culture for Tinea corporis diagnosis revealed that
104 (63.1%) of KOH-positive cases were culture-negative, whereas
104 (76.5%) were culture-positive. Among KOH-negative cases,
32 (23.5%) were culture-positive, and 61 (36.9%) were culture-
negative. KOH and culture outcomes demonstrated a statistically
significant correlation (p=0.01). This distribution indicates that
while KOH identified most culture-positive cases, it also produced a
considerable number of false positives compared with culture results

(Table 1)._
The KOH test has a sensitivity of 76.5% correctly identifying

culture-positive cases (good sensitivity). However, it correctly rules
out only 37% of culture-negative cases (low specificity). The PPV
(50%) suggests that only half of KOH-positive cases are confirmed
by culture. The NPV (65.6%) indicates that about two-thirds of

KOH-negative cases are truly negative. This shows that KOH is a
good screening test (it catches most true positives) but not a reliable
confirmatory test (many false positives) (Table 2)._

The observed agreement between KOH and culture is 54.8%,
only slightly above what would be expected by chance (48.3%). The
Cohen’s kappa value (0.13) indicates “slight agreement” according to
Landis and Koch’s scale. Even though the agreement is statistically
significant, KOH and culture results do not correlate strongly,
meaning they often disagree. The overall interpretation of these tables
is that the KOH test has moderate sensitivity but low specificity.
There is only slight agreement between KOH and culture methods.
While KOH can be used for rapid screening, culture remains the
gold standard for confirming fungal infections (Table 3).

Our findings disclose that 168 (55.8%) of our study participants
had previously used topical or oral medications before the two-week
mark. The majority of patients, 100 (59.6%), were using a topical
and steroid antifungal combination at the time; 40 (23.8%) were
only receiving topical or systemic antifungals, and 28 (16.6%) of
patients were unaware of the type of medication they were taking

(Figure 1).
Discussion

Tinea corporis is one of the most common forms of
dermatophytosis, accounting for approximately 22% of all cases. In
Dermatology OPDs, the most prevalent superficial fungal infection
is tinea corporis, which has the highest morbidity, recurrence,
and antifungal resistance. An article revealed that in Pakistan, its
prevalence ranges from 11.6% to 34.8%. However, it is increasing
due to certain host and pathogen factors [17]. Although the disease

Table 1. Comparative evaluation of the sensitivity and specificity of KOH mount and culture methods for fungal detection.

KOH Result Culture Positive Culture Negative Total
Positive 104 (76.5%) 104 (63.1%) 208 (68.4%)
Negative 32(23.5%) 61 (36.9%) 93 (31.6%)
Total 136 (44.7%) 165 (55.3%) 301 (100%)

Table 2. Diagnostic performance of the KOH mount, showing sensitivity, specificity, PPV, and NPV with their respective confidence intervals.

Parameter Value (%) 959% Confidence Interval
Sensitivity 76.5 69.0-82.6
Specificity 37.0 29.7-45.0
Positive Predictive Value (PPV) 50.0 43.3-56.7
Negative Predictive Value (NPV) 65.6 55.3-74.6

Table 3. Statistical agreement between KOH mount and culture determined using Cohen'’s kappa test.

Statistic Value

Observed agreement (Po) 54.8%

Expected agreement (Pe) 48.3%

Cohen’s kappa (k) 0.13

95% Confidence Interval (Cl) 0.02-0.24
Strength of agreement Slight agreement

p<0.05

Statistically significant
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Figure 1. Distribution of drug history among the study population.

rarely causes death, it is typically a refractory infection that impacts
quality of life through social stigma and daily distress, making it
a significant public health issue affecting all age groups [18]. The
present study showed male predominance, 56.8% which was also
in correspondence with that of Shakir ez 4l [19] (66.6%). Several
studies showed that tinea corporis is more common in young male,
the most productive age group, because they are more likely to have
professions that involve a major portion of their job as outdoor work,
thus resulting in excessive sweat production and increased exposure
for transmission/reception of infection as well [20]. It is highly
contagious and can spread through direct contact with an infected
person, animals, and contaminated fomites [4]. Changes brought
by excessive sweating in skin physiology make it more vulnerable to
fungal infection [21]. In females, there are higher levels of androgenic
hormones (progesterone and estradiol) that give protection to females
by inhibiting fungal growth on the skin as compared to men, so this is
one of the reasons for the decreased incidence of infection in females
[22]. There is growing evidence of significant epidemiological shifts
in tinea corporis worldwide in recent years, with some species having
global prevalence and others regional distribution. Tinea corporis
has become a major public health concern, especially in recent years,
with a noticeable upward trend, particularly in recurrent and chronic
infections [19]. Our analysis showed that 80.6% of samples were
KOH positive, while 68.9% were culture positive (dermatophytes
and non-dermatophytes). Additionally, our findings agree with those
of Fatima et a/. [23] and Kaur et 4/. [24]. Our data contradicts the
70.97% KOH-positive cases reported by Kaur ez 4/. [25] and Chhabra
et al. [26]. KOH versus fungal culture sensitivity has conflicting
results. However, many studies have shown high culture positivity,
indicating that culture is the superior method for identifying fungi
from clinical samples. Our findings suggest that the KOH mount
is a simple, quick, and essential tool for initial diagnosis, helping
clinicians prompt treatment and potentially prevent the spread of
dermatophytosis. In contrast, mycological culture is considered the
gold standard for diagnosing fungal infections; however, it requires at
least two to three weeks to yield results, making it less useful in urgent
situations [23]. Fungal culture provides the definitive identification
of fungal species. However, its routine application is deferred as it
lacks the sensitivity (23% to 84.6%), prolonged turnaround time
(TAT) (7-14 days or even up to 4 weeks), and lack of availability

23.8
16.6
Topical or Not aware of
systemic drug

antifungal only

[9,12,14]. The widespread misuse of irrational combinations of
topical steroid formulations in dermatophyte infections can lead
to untoward adverse effects like tinea incognita (less scaling/less
well-defined margins), atrophy, acneiform eruptions, etc., as well as
chronicity [27]. Less scaling/well-defined margins make it harder to
identify the optimal site for scraping. Multiple recent reviews and
case series highlight how steroid-modified lesions are frequently
misdiagnosed clinically and may show lower culture or delayed
positive results; several clinicians advocate stopping steroids and
repeating mycological tests after clinical unmasking, identifying the
optimal site for scraping [28]. Use of a combination of antifungal and
steroids may mask symptoms, suppress but not eradicate organisms,
and produce false negatives or recurrent disease. Reviews warn that
these combinations both complicate diagnosis and promote chronic/
recurrent infections [29].

The Indian expert consensus suggests that the KOH mount is
the point-of-care test for the rapid detection of dermatophytosis,
and steroid use is strictly inhibited, as this would worsen the
condition and make the diagnosis difficult [14]. Early diagnostic
confirmation via KOH can help clinicians rule out the infection
and avoid unnecessary drug exposure and resistance. This growing
challenge also highlights the importance of early, accessible, and
reliable diagnostic techniques, especially in resource-limited settings
like Pakistan, to detect infection as soon as possible and reduce
the burden of disease, misdiagnosis, and prevent misuse of topical
creams.

Limitations

Our study had several limitations. Firstly, our study was
conducted in a single tertiary care hospital, and the sample size is
small, so it does not reflect broader regional trends. Secondly, we
were unable to pursue this project to the molecular level.

Conclusion

This study concludes that fungal culture is also essential to rule
out dermatophytosis, since KOH mount is a quick, inexpensive,
and simple method for diagnosing tinea corporis, but alone is
not sufficient. In routine diagnostic protocols, both methods
(microscopy and macroscopic examination) are stll used for
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detection. However, when hyphae or arthroconidia are observed in
the lesions via microscopy, antifungal treatment can be initiated,
but culture should still be performed to confirm the diagnosis.
This approach can help reduce the disease burden and transmission
through effective management.
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