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Dear Editor:

Onychomycosis is a common fungal infection of the nails,
approximately 2% to 13% of the general population is af-
fected by onychomycosis'. There are several therapeutic
modalities, among which oral antifungal agents are con-
sidered the gold standard. While these agents are gen-
erally well tolerated, they carry a treatment failure risk of
approximately 25% to 40% primarily due to poor patient
compliance and drug interactions. There are also several
contraindications for oral antifungal drugs including liver
disease and congestive cardiac failure. Apart from these
medical causes, some patients are reluctant to take oral

antifungal drugs due to concerns and misconceptions
about the risks associated with systematic antifungals.
Thus, there is a growing need for new therapeutic options
that are safe and beneficial to a wider population without
contraindications. Recently, a number of different devices
have been developed, most of which utilize a 1064 nm
neodymium-doped yttrium aluminum garnet (Nd:YAG) la-
ser’. Although not included in recent guidelines®, several
studies have shown that 1064 nm Nd:YAG lasers are ef-
fective in treating onychomycosis, while other studies
have reported conflicting results". The Food and Drug
Administration has also approved the 1064 nm Nd:YAG
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laser for the indication of increasing clear nails in patients
with onychomycosis temporarily, but not as a definitive
cure. For this reason, it is important to identify patients
who will respond to 1064 nm Nd:YAG laser therapy, al-
though more research is needed on this topic. In this retro-
spective study, we evaluated the clinical factors that influ-
ence the clinical outcomes of 1064 nm Nd:YAG laser
treatment for onychomycosis.

Data from onychomycosis patients treated by 1064 nm
Nd:YAG laser treatment between February 2014 to
September 2016 were collected. The diagnosis of onycho-
mycosis was made based on microscopic examination af-
ter treatment with 20% potassium hydroxide. In cases of
ambiguous results on microscopic examination, fungal
culture was performed using Sabouraud’s dextrose agar.
Patients taking oral antifungal medications within one year
of the study as well as those who used other topical anti-
fungal agents for onychomycosis were excluded from the
study.

We collected data on patient age, sex, and information
about infected nails such as location, clinical type, and se-
verity of onychomycosis evaluated by the onychomycosis
severity index (OSI) score’. Before laser treatment, nails
thicker than 2 mm were mechanically debrided using a
nail grinder. All patients were treated using a 1064 nm
Nd:YAG laser (Pinpointe Footlaser; Pinpointe USA Inc.,
Chico, CA, USA) at the following settings: pulse energy,
200 mjJ; pulse width, 0.1 ms; spot size, 1.5 mm; fre-

Table 1. Demographic characteristics of enrolled nails

quency; 30 Hz; and temperature, 40°C~60°C. For each
treatment session the laser beam was first moved in a spi-
ral fashion to cover the entire nail plate followed by a
2-minute pause, and this process was then repeated twice.
Laser treatments were scheduled at 4-week (+ 10 days) in-
tervals, and a total 4 to 6 sessions of laser treatments were
performed. Outcome assessment was performed 4 weeks
after the final laser therapy session. Photographs were tak-
en in a standardized format using a digital camera. (Canon
EOS-40D; Canon Corp., Tokyo, Japan) OSI| score was
evaluated by three dermatologists, including the therapist.
The favorable response rate was defined as the percentage
of patients whose OSI score decreased by more than 75%
compared to their initial result. All statistical analyses
were performed using SPSS software (version 20.0; IBM
Co., Armonk, NY, USA). The outcome of the statistical
analysis was deemed significant when the p-value was be-
low 0.05.

A total of 174 infected nails were included in this study.
Table 1 shows the baseline demographic characteristics of
all enrolled nails. Overall, the OSI score was significantly
decreased after 4 to 6 laser treatments sessions (p<0.0001).
Table 2 demonstrates different therapeutic results accord-
ing to various clinical factors. No significant differences in
favorable response rate were observed according to age,
sex, and location of the onychomycosis, while clinical
type and initial disease severity affected the therapeutic re-
sponse significantly. The superficial white type showed

Table 2. Therapeutic results according to clinical factors

Characteristic bl p-value
Characteristic Subject (n) response rate (%)
Age (yr) <60 107 Age (yr) <60 27.10 0.803
=60 67 =60 25.37
Sex Male 69 Sex Male 20.29 0.138
Female 105 Female 30.48
Location 1st nail 68 Location 1st nail 26.47 0.309
2nd nail 25 2nd nail 36
3rd nail 15 3rd nail 20
4th nail 32 4th nail 28.13
5th nail 34 5th nail 14.71
Clinical type TDO 67 Clinical type TDO 22.39 0.001
DLSO 86 DLSO 20.93
PSO 2 PSO 50
SW 19 SW 63.16
Initial severity Mild* 11 Initial severity Mild 36.36 0.006
Moderate " 34 Moderate 44,12
Severe ™ 129 Severe 20.93

TDO: total dystrophic onychomycosis, DLSO: distal and lateral
subungual onychomycosis, PSO: proximal subungual ony-
chomycosis, SW: superficial white. *Onychomycosis severity
index (OSI) 1~5, TOSI 6~15, TOSI 16~ 35.
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statistically better clinical outcomes than the total dystro-
phic or distal and lateral subungual type (p=0.001,
p=0.000, respectively). The moderately severe group was
associated with more favorable treatment outcomes com-
pared to the severe group (44.12% vs. 20.93%, p=0.006).
In terms of safety, there were no sustained side effects oth-
er than a temporary heating sensation.

The therapeutic mechanism responsible for the efficacy of
laser therapy for onychomycosis has not yet been eluci-
dated, although several hypotheses have been pro-
posed*”®. Considering that the current clinical data re-
main controversial, further studies will be needed to prop-
erly determine how best to identify those patients who
will have a better response to laser treatment. This study is
meaningful in that it is the first paper to deal with this top-
ic in earnest.

The results of this study showed that superficial white type
and moderately severe onychomycosis are associated with
a better therapeutic response to 1064 nm Nd:YAG laser
treatment. Patients with initially mild onychomycosis also
had a better outcome compared to those with severe ony-
chomycosis, but the difference was not statistically
significant. We also found that age, sex, and location of
onychomycosis had no effect on clinical outcome. This
was consistent with the results of Kim et al.” who showed
that the response of total dystrophic type onychomycosis
is poor and that the location of the infected nail does not
influence therapeutic outcomes. On the other hand, our
results are not consistent with those described by Gupta
and Paquet’ who reported that patients younger than 60
years of age have better outcomes and that initial severity
does not affect therapeutic outcomes.

The limitations of this study included the use of a rela-
tively small number of subjects. In addition, some factors
known to be the poor prognostic factor were not included,
including whether the patient is immunosuppressed, has
poor peripheral circulation, or suffers from poorly con-
trolled diabetes mellitus. It is also known that nail in-
fection by non-dermatophyte mold or yeast is generally
considered to have a worse prognosis, an aspect that was
not addressed in our study.

In conclusion, we found that patients with superficial
white type and moderate initially severe onychomycosis
have a relatively good therapeutic response to 1064 nm
Nd:YAG laser treatment.
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