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ABSTRACT

Objective: To examine the proportion of physicians who conducted mycological laboratory procedures to confirm
a diagnosis of onychomycosis. The secondary purpose was to evaluate the practical management of physicians,
comparing general practitioners and dermatology-related physicians.

Materials and Methods: This cross-sectional study and questionnaire-based research was conducted during
2021-2022. The questionnaire was composed of questions related to the practical management of onychomycosis,
including diagnosis and treatment.

Results: Overall, 143 physicians were recruited to take part in this study. The number of physicians who conducted
direct examination with potassium hydroxide was 99 (69.2%). The number of dermatology-related physicians who
conducted mycological laboratory examinations to confirm the diagnosis was significantly higher than among
general physicians (95.8% vs. 52.2%; p<0.001). Feet examination and determination of poor prognostic factors,
such as elderly age, nail thickness, presence of dermatophytoma and nondermatophytes infection, were done by
the dermatology-related physicians in significantly higher numbers. Blood testing before starting treatment for
onychomycosis with oral antifungal medications seemed to be higher (87.5%) in the dermatology-related group.
Moreover, mycological re-evaluation after treatment cessation was more significantly requested by the dermatology-
related participants (75% vs. 15.8%, p<0.001).

Conclusion: Laboratory confirmation, feet examination, and the recognition of poor prognostic factors were
significantly lower in the general practitioner group. These findings should raise awareness for improving further
education about onychomycosis management in medical students, since mycological laboratory examination is
crucial for diagnosis and it is helpful in guiding the proper disease management for complete disease remission.

Keywords: Mycological laboratory; general practitioners (Siriraj Med ] 2023; 75: 76-84)

INTRODUCTION subungual hyperkeratosis, onycholysis, nail discoloration,

Onychomycosis is one of the most common nail
diseases worldwide.' The prevalence of onychomycosis in
the Asian population is approximately 10%.' The diagnosis
of onychomycosis requires both characteristic clinical
manifestations and laboratory investigation.” Clinical
manifestations that are suggestive of onychomycosis are

or nail dystrophy. However, there are a number of diseases,
including chronic trauma, lichen planus, psoriasis, and
subungual malignant melanoma, that mimic the features
of onychomycosis.””'* A previous study showed that about
65% of general practitioners misdiagnosed psoriatic nails
as onychomycosis.’ Therefore, laboratory investigations,
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involving either direct microscopic examination with
potassium hydroxide or fungal culture, are essential to
confirm the diagnosis of onychomycosis. Fungal culture
is also beneficial in identifying the specific species of
pathogen, and can help physicians to make the correct
decision and to adjust the proper treatments to individual
patients.””

The treatment of onychomycosis often requires
long-term treatment.® Oral antifungal treatments, such as
allylamine terbinafine and the triazole group, have potential
systemic side effects, such as hepatic involvement.”* Several
studies have revealed an inappropriate management of
onychomycosis among physicians.” For example, a survey
in the United Kingdom found that only a small proportion
of physicians conducted laboratory confirmation before
treating onychomycosis with oral terbinafine.” One
research study found that only 30% of dermatologists
performed laboratory monitoring during oral terbinafine
treatment.”

The objective of the present study was to determine
the proportion of physicians who conducted mycological
laboratory examination prior to a diagnosis of onychomycosis.
We also aimed to evaluate the practical management of
physicians, by comparing general practitioners with
dermatology-related physicians.

MATERIALS AND METHODS
Study design

This cross-sectional study was a questionnaire-based
research and was conducted during 2021-2022. This
study was approved by the Siriraj Institutional Review
Board, Faculty of Medicine Siriraj Hospital (COA no.
Si 733/2021). The questionnaire was developed and
divided into four parts. The initial part aimed to collect
the participants’ demographic data, including age, sex,
marital status, workplace, working experience, and level
of confidence in onychomycosis management. The other
three parts were: 1) the opinions regarding the laboratory
investigation request, covering 5 items; 2) the prognostic
evaluation of onychomycosis, covering 10 items; and 3)
the knowledge and practice for onychomycosis treatment,
covering 6 items. Each variable item was recorded as
categorical data. Google Forms was used as a channel
to send the questionnaire. The study participants must
be physicians who practice in Thailand.

Statistical analysis

Data were analyzed using PASW Statistics for
Windows, version 18 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were presented as frequency and
percentage. The Chi-square test or Fisher’s exact test
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were used to compare the differences between the general
practitioners and dermatology-related participants. A
p-value less than 0.05 was considered as statistically
significant.

RESULTS

In total, 143 physicians were recruited to participate
in the study. Their demographic data are shown in Table 1.
Their mean (SD) age was 33.9 (7.8) years old, while the
minimum and maximum ages were 21 and 62 years old,
respectively. Among the participants, 48 (33.6%) were
dermatology-related physicians, comprising 23 (16.1%)
who were board-certified dermatologists (16.1%) and 25
(17.5%) who were MSc, diploma, or in-training dermatology
residents. Most participants worked in a university-based
hospital. The minimum working experience was 1 year,
while the maximum was 36 years. Most participants saw
0-5 patients per week (50%) and had low to moderate
confidence in skin disease management. Regarding nail
disease, 47 (32.9%) participants encountered patients
with nail problems in 2-5 cases per year. The majority of
participants (41.3%) reported that they had a moderate
level of confidence in onychomycosis management.

Table 2 shows the information about onychomycosis
diagnosis when comparing the dermatology-related
physicians with general practitioners. The proportion
of physicians who conducted direct examination with
potassium hydroxide was 69.2%. The opinion that laboratory
investigations were necessary for onychomycosis diagnosis
was significantly higher in the dermatology-related
physicians (97.9% vs. 54.7%, p < 0.001). In practical
management, 30 (62.5%) dermatology-related participants
requested laboratory investigations almost or every
time, which was significantly higher than for the other
group (62.5% vs. 13.7%, p < 0.001). The presence of
distinct clinical features of onychomycosis were the major
cause for not requesting laboratory examinations. The
significant reason those general practitioners did not
request laboratory examinations to confirm diagnosis was
the lack of knowledge of specimen processing (p < 0.001).
Nail fungal culture was requested significantly more by
the dermatology-related participants (79.2% vs. 37.9%,
p <0.001). The opinion that fungal culture was necessary
was also significantly higher among dermatology-related
physicians (89.6% vs. 50.5%, p < 0.001).

Table 3 demonstrates the prognostic evaluations of
onychomycosis. Most participants had an awareness of
poor prognosis factors, especially in the dermatologist-
related group. An older age > 70 years old, nail thickness >
2 mm, presence of dermatophytoma and Neoscytalidium
spp. infection were factors that the dermatology-related
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TABLE 1. Demographic data of the participants.

Demographic data Total physicians
n =143 (%)
Age, years (mean, SD) 33.9(7.7)
Status
General practitioner 45 (31.5)
Specialist other than dermatologist 45 (31.5)
MSc, diploma, dermatology resident in training 25 (17.5)
Board-certified dermatologist 23 (16.1)
Other specialists 5 (3.59)
Workplace*
University hospital 60 (42.0)
General hospital 35 (24.5)
Community hospital 16 (11.2)
Private hospital 31(21.7)
Private clinic 28(19.6)
Working experience, years (mean, SD) 9.2 (6.9)
Number of skin patients during last one year (patients per week)
0-5 72 (50.3)
6-15 18 (12.6)
16-30 17 (11.9)
31-50 13 (9.1)
>50 23 (16.1)
Confidence in management of skin disease
Very low confidence 17 (11.9)
Low confidence 51 (35.7)
Moderate confidence 53 (37.1)
Very high confidence 22 (15.4)
Number of patients with nail diseases during last one year (patients per year)
0-1 25 (17.5)
2-5 47 (32.9)
6-10 22 (15.4)
11-40 34 (23.8)
>40 15 (10.5)
Confidence in management of nail disease
Very low confidence 30 (21.0)
Low confidence 48 (33.6)
Moderate confidence 59 (41.3)
Very high confidence 6 (4.2)

*One physician could have more than one workplace.
Abbreviation: SD, standard deviation

78  Volume 75, No.2: 2023 Siriraj Medical Journal https://he02.tci-thaijo.org/index.php/sirirajmedj/index



............................................................................................................................. Original Article SM]

TABLE 2. Comparison of the proportion between Thai general practitioners and dermatologic-related physicians
regarding requesting laboratory investigations for onychomycosis diagnosis and treatment.

Items Overall Thai general Dermatology- P-value
n =143 (%) practitioners related
n =95 (%) physicians
n = 48 (%)
Opinion regarding the necessity of <0.001*

requesting laboratory investigations

of nail specimens for diagnosis

Not necessary 44 (30.8) 43 (45.3) 1(2.1)
Necessary 99 (69.2) 52 (54.7) 47 (97.9)
Requesting laboratory investigation of <0.001*

nail specimens before starting treatment

Never 47 (32.9) 45 (47.4) 2(4.2)
Less than half of cases 38 (26.6) 31 (32.6) 7 (14.6)
More than half of cases 15 (10.5) 6 (6.3) 9 (18.8)
Almost or every time 43 (30.1) 13 (13.7) 30 (62.5)
Reasons for not requesting laboratory n=100 n =82 n=18
investigations of nail specimens before
starting treatment®®
Distinct clinical manifestations 64 (64.0) 51 (62.2) 13 (72.2) 0.422
Unapproachable to available laboratory 56 (56.0) 8 (58.5) 8 (44.4) 0.275
Lack of knowledge in specimen processing 39 (39.0) 8 (46.3) 1(5.6) 0.001*
Long turnaround time 38 (38.0) 30 (36.6) 8 (44.4) 0.534
Patients’ financial problems 4 (14.0) 9(11.0) 5(27.8) 0.125
Investigations requested by physicians for
onychomycosis diagnosis and treatment®
Direct KOH examination 136 (95.1) 89 (93.7) 47 (97.9) 0.424
Nail fungal culture 74 (51.7) 36 (37.9) 38 (79.2) <0.001*
Nail pathology 32 (22.4) 17 (17.9) 15 (31.3) 0.070
Molecular testing 2(1.4) 2(2.1) 0 0.551
Opinion regarding necessity of fungal culture <0.001*
Necessary 91 (63.6) 48 (50.5) 43 (89.6)
Not necessary 52 (36.4) 47 (49.5) 5(10.4)

*A p-value less than 0.05 indicated statistical significance, Chi-squared test.
*One physician could have more than one reason for not requesting laboratory investigations or one investigation that could be requested
for the diagnosis and treatment of onychomycosis.

Some participants responded to the questionaries in this topic.
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TABLE 3. Prognostic evaluation of onychomycosis.

Questions

Expectation of nail condition after complete
treatment

Normal or near normal

Improved but not normal

Stable or worse

Awareness of poor prognostic factors
No

Yes

What are the prognostic factors??
Peripheral vascular disease
Age > 70 years old
Area involvement > 2/3
Nail thickness > 2 mm
Dermatophytoma
Neoscytalidium spp. infection
Lateral nail fungal infection

Distal nail fungal infection

Do they know NDM?
Not know
Not sure

Know

How often do they do foot examination?
Never
Less than half of cases
More than half of cases

Almost or every time

How often do they do examine for peripheral

vascular disease?
Never
Less than half of cases
More than half of cases

Almost or every time

How often do they do measure nail thickness?

Never
Less than half of cases
More than half of cases

Almost or every time

Overall Thai general
n =143 (%) practitioners
n =95 (%)
69 (48.3) 43 (45.3)
72 (50.3) 50 (52.6)
2(1.4) 2(2.1)
29 (20.3) 29 (30.5)
114 (79.7) 66 (69.5)
n=144 n =66
97 (85.1) 57 (86.4)
88 (77.2) 46 (69.7)
86 (75.4) 50 (75.8)
84 (73.7) 44 (66.7)
67 (58.8) 28 (42.4)
61 (53.5) 24 (36.4)
51 (44.7) 26 (39.4)
21 (18.4) 15 (22.7)
39 (27.3) 39 (41.1)
37 (25.9) 31(32.6)
67 (46.9) 25 (26.3)
20 (14.0) 20 (21.1)
44 (30.8) 40 (42.1)
25 (17.5) 20 (21.1)
54 (37.8) 15 (15.8)
68 (47.6) 52 (54.7)
43 (30.1) 27 (28.4)
24 (16.8) 13 (13.7)
8 (5.6) 3(3.2)
75 (52.4) 64 (67.4)
38 (26.6) 25 (26.3)
13(9.1) 3(3.2)
17 (11.9) 3(3.2)

Dermatology- P-value
related
physicians
n = 48 (%)
0.446
26 (54.2)
22 (45.8)
0
<0.001*
0
48 (100.0)
n =48
40 (83.3) 0.654
42 (87.5) 0.025*
36 (75.0) 0.926
40 (83.3) 0.046*
39 (81.3) <0.001*
37 (77.1) <0.001*
25 (52.1) 0.179
6 (12.5) 0.164
<0.001*
0
6 (12.5)
42 (87.5)
<0.001*
0
4 (8.3)
5(10.4)
39 (81.3)
0.047*
16 (33.3)
16 (33.3)
11 (22.9)
5(10.4)
<0.001*
11 (22.9)
13 (27.1)
10 (20.8)
14 (29.2)

80  Volume 75, No.2: 2023 Siriraj Medical Journal

https://he02.tci-thaijo.org/index.php/sirirajmedj/index



...................................... Original Article SM]

TABLE 3. Prognostic evaluation of onychomycosis. (Continued)

Questions Overall Thai general Dermatology- P-value
n =143 (%) practitioners related
n = 95 (%) physicians
n = 48 (%)

Opinion regarding importance of requesting 0.012*
laboratory investigations of nail specimens
after treatment

Not important 9(6.3) 6 (6.3) 3(6.3)

Not sure 47 (32.9) 39 (41.1) 8 (16.7)

Important 87 (60.8) 50 (52.6) 37 (77.1)
How often do they request laboratory
investigations of nail specimens after
complete treatment?

Never 92 (64.3) 80 (84.2) 12 (25.0) <0.001*

Less than half of cases 24 (16.8) 9 (9.5) 15 (31.3)

More than half of cases 10 (7.0) 2(2.1) 8 (16.7)

Almost or every time 17 (11.9) 4(4.2) 13 (27.1)
How often do they request blood testing 0.130
before prescribing oral antifungal drugs?

Never 32 (22.4) 26 (27.4) 6 (12.5)

Less than half of cases 28 (19.6) 20 (21.1) 8 (16.7)

More than half of cases 25 (17.5) 14 (14.7) 11 (22.9)

Almost or every time 58 (40.6) 35 (36.8) 23 (47.9)

*A p-value less than 0.05 indicated statistical significance, Chi-squared test.

*One physician could consider more than one factor to be a prognostic factor.

participants significantly had more awareness of (p <
0.001). Neoscytalidium spp. was significantly more well
known in the dermatology-related group (87.5% vs.
26.3%, p < 0.001). Feet examination was significantly
done every time by the dermatology-related participants
(81.3%, p < 0.001). Among the general practitioners,
nail thickness measurement and laboratory request
after treatment were less frequently done (p < 0.001).
Before starting treatment for onychomycosis with oral
antifungal agents, blood testing seemed to be more
frequently ordered in the dermatology-related group.
Treatment of the onychomycosis aspects are shown
in Table 4. The use of topical therapy was significantly
higher in the dermatology-related group (81.3% vs. 34.7%,
p <0.001). Also, 41.7% of the dermatology-related group
participants used oral antifungal agents almost or every

time. Most participants did not agree with surgical nail
avulsion as a treatment option. However, the indications
for surgical nail avulsion were not recognized in the
non-dermatology-related group (70.5%). Chemical nail
avulsion was used significantly more by the dermatology-
related participants (62.5% vs. 3.2%, p < 0.001).

DISCUSSION

The results provide interesting information about
onychomycosis practice in Thailand. Most participants
in this survey had encountered only a small number of
patients suspected of onychomycosis. However, almost
half of the participants had a moderate level of confidence
in managing onychomycosis.

We found that nearly all the dermatology-related
physicians used laboratory investigations to confirm
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TABLE 4. Knowledge and practice for onychomycosis treatment.

Questions Overall Thai general Dermatology- P-value
n =143 (%) practitioners related
n =95 (%) physicians
n = 48 (%)
Role of topical therapy for onychomycosis <0.001*
Not know 30 (21.0) 29 (30.5) 1(2.1)
Know but never use 41 (28.7) 33 (34.7) 8 (16.7)
Know and used to treat with topical therapy 72 (50.3) 33(34.7) 39 (81.3)
Experience in treating onychomycosis with 0.002*

oral antifungal medication

Never 21 (14.7) 20 (21.1) 1(2.1)
Less than half of cases 41 (28.7) 31 (32.6) 10 (20.8)
More than half of cases 37 (25.9) 20 (21.1) 17 (35.4)
Almost or every time 44 (30.8) 24 (25.3) 20 (41.7)
Opinion regarding roles of surgical nail <0.001*
avulsion in treatment
Not agree 108 (75.5) 63 (66.3) 45 (93.8)
Not sure 30 (21.0) 28 (29.5) 2(4.2)
Agree 5(3.5) 4 (4.2) 1(2.1)
Indications for surgical nail avulsion <0.001*
Not know 79 (55.2) 67 (70.5) 12 (25.0)
Know but never use 51 (35.7) 23 (24.2) 28 (58.3)
Know and used to treat patient with surgical 13 (9.1) 5 (5.3) 8 (16.7)
nail avulsion
Role of chemical nail avulsion for <0.001*
onychomycosis
Not know 66 (46.2) 65 (68.4) 1(2.1)
Know but never use 44 (30.8) 27 (28.4) 17 (35.4)
Know and used to treat patient with chemical 33 (23.1) 3(3.2) 30 (62.5)
avulsion
Role of partial nail avulsion for onychomycosis <0.001*
Not know 62 (43.4) 58 (61.1) 4 (8.3)
Know but never use 65 (45.5) 30 (31.6) 35 (72.9)
Know and used to treat patient with partial nail 16 (11.2) 7(7.4) 8(18.8)
avulsion

*A p-value less than 0.05 indicated statistical significance, Chi-squared test.
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the diagnosis, which was consistent with the result of
a study in Canada.” Unfortunately, almost half of the
general practitioners never used mycological laboratory
examinations to confirm the diagnosis of onychomycosis.
These results were similar to several studies that reported
that general practitioners tended to treat onychomycosis
without the mycological evidence of fungal infection™*
This study showed that the most common reason for not
performing mycological laboratory examinations was
the belief that the clinical manifestations were sufficient
for diagnosis. Nevertheless, the lack of knowledge in
specimen processing was found to be significantly different
between the two groups. More than half of the participants
conducted fungal culture. However, the proportion who
conducted fungal culture was significantly higher among
the dermatology-related physicians. This emphasized
that knowledge played a key role in onychomycosis
management. In addition, this study revealed that the
second most-common reason for general practitioners
not to perform mycological investigations was the lack
of accessibility to laboratory facilities. Therefore, easily
accessible mycological laboratory facilities may motivate
physicians to use mycological investigations to confirm
the diagnosis. Several studies also demonstrated other
reasons, such as general practitioners had insufficient
skills or it was time-consuming to collect specimens, or
they felt familiar through previous individual practice.””

Cases of concurrent onychomycosis and tinea
pedis were also reported.”” Our study revealed that a
significantly lower number of general practitioners did
feet examination compared to the dermatology-related
physicians. Examination of the feet was recommended in
patients diagnosed with onychomycosis, since tinea pedis
could be reservoirs of infection, resulting in unsuccessful
treatment.'’ Poor prognostic factors, including elderly
age, longer onset, presence of cardiovascular diseases,
widespread dermatophyte infection, and multiple nail
infection, were found to be associated with a poorer

outcome.'"'?

In this study, the poor prognostic factors
that were significantly underrecognized by the general
practitioners were an elderly age, subungual hyperkeratosis
(>2 mm), presence of dermatophytoma, and NDM
infection. Greater education for general practitioners to
recognize the prognostic factors would result in a better
treatment outcome.'”

According to the results from this study, oral
antifungal drugs were often used by dermatology-related
physicians more than by general practitioners. This study
showed the same percentage of general practitioners who
never used oral antifungal drugs as a treatment option.”
Almost half of the physicians performed blood tests before

...................................... Original Article SM]

starting oral antifungal agents, but the proportion was
not statistically significant between the two groups. Oral
terbinafine is an effective drug in treating dermatophyte
onychomycosis. However, terbinafine is expensive and
can cause adverse side effects, such as hepatic involvement
(elevated hepatic enzymes).’ It is thus recommended that
oral antifungal agents should be prescribed only when
physicians see characteristic clinical manifestations and
when mycological laboratory examinations confirm the
diagnosis of onychomycosis.”” Our study showed that the
percentage of general practitioners who never conducted
blood testing prior to prescribing oral antifungal agents
was 27.4%. This proportion was lower compared to a
previous study that showed 36% of general practitioners
had never done a blood test.” Blood testing for complete
blood count and liver function prior to starting oral
antifungals was suggested by some experts.® Monitoring
the laboratory results during treatment with oral antifungal
drugs is still controversial. Unsurprisingly, in one study
it was found that the percentage of dermatologists who
monitored blood tests during using oral antifungal therapy
was only 30%.” Some authors suggested that the careful
monitoring of blood testing is recommended in patients
with underlying hepatic disease.

The opinion regarding performing follow-up
laboratory examination after the cessation of treatment
was significantly higher in the dermatology-related group.
When practicing, almost all the general practitioners
never performed laboratory investigations after the
completion of treatment. The reasons for this were that
they may perform mycological investigations only in
cases with no response or in suboptimal treatment or
recurrent disease cases.”’

A 43-year retrospective study of lawsuits involving
nail conditions in the United States found that the most
common reason was inadequate treatment causing
undesirable sequalae, which was found in 19 cases (51%)."
Unfortunately, misdiagnosis leading to a serious issue
was the major reason why lawsuits were won by the
plaintiff.”’

In conclusion, the laboratory confirmation of
onychomycosis was significantly lower in the general
practitioner group. However, in all cases of suspected
onychomycosis, mycological laboratory examinations to
confirm the diagnosis are crucial.””'* A clear guideline
for onychomycosis management and concrete evidence
supporting mycological laboratory examinations as essential
for onychomycosis diagnosis may be helpful to guide the
proper management.” Laboratory investigations prior and
during the administration of oral antifungal drugs are still
inconclusive. Further studies about the benefits and cost
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effectiveness are needed. Easily accessible mycological
laboratory facilities will also motivate physicians to
conduct proper investigations. This study also emphasizes
that education is important for all physicians in order
to ensure they can provide the proper management of
onychomycosis, reduce adverse events, and provide the
best care for patients.
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