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dence interval [CI] 87.06–97.40) reported at least some im-
provement in the target nail. After 1 week of treatment, 
78.3% of patients with onychomycosis (95% CI 68.53–87.99) 
reported at least some improvement in the target nail, and 
55.1% of them reported that discoloration of their target nail 
had improved. Three patients reported a total of 5 AEs, none 
of which were judged to be related to K101-03. Conclusions: 

In summary, K101-03 was well tolerated in patients with on-
ychomycosis or nail psoriasis and rapidly improved their 
nails.  © 2017 The Author(s)

Published by S. Karger AG, Basel 

 Introduction 

 While very different in terms of etiology, onychomy-
cosis and psoriatic nail dystrophy both involve dystrophy 
of toenails and fingernails and cause embarrassment and 
discomfort to patients. 

  Onychomycosis is characterized by discoloration, de-
tachment, and thickening of nails, which can become 
brittle with an irregular surface. It mainly occurs in older 
adults, and in Europe its prevalence has been estimated to 
be as high as 23%  [1, 2] . Onychomycosis is not dangerous 
as such, but it does not resolve without treatment, can be 
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 Abstract 

 Introduction: Onychomycosis and nail psoriasis can be em-
barrassing to patients, so improving the appearance of af-
fected nails should be one of the key short-term goals of 
treatment. Methods: An 8-week open-label multicenter 
study was conducted to assess whether K101-03, a marketed 
topical treatment containing propylene glycol, glycerol, 
urea, and lactic acid, could produce rapid cosmetic improve-
ments in affected nails. Adult patients with a big toenail or 
thumbnail (the “target” nail) affected by onychomycosis ( n  = 
72) or psoriasis ( n  = 34) or both ( n  = 1) applied K101-03 to 
their affected nails once a day for 8 weeks. During and after 
treatment, patients rated the overall appearance of their tar-
get nail on a 4-point scale. They also assessed whether thick-
ening, discoloration, brittleness, and softness of the target 
nail had improved since baseline. Adverse events (AEs) that 
occurred between the first application of K101-03 and the 
end of treatment were recorded and categorized according 
to severity and relationship to K101-03. Results: After 8 
weeks of K101-03 treatment, 92.2% of patients (95% confi-
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transmitted from nail to nail and even between individu-
als  [3] , and negatively affects quality of life in long-term 
sufferers  [4] . Curing the causative infection is a challenge. 
Existing treatment options include a range of antifungal 
agents, but their use is associated with fundamental dis-
advantages. These include unpleasant side effects in the 
case of oral treatments  [5]  and inadequate efficacy for an-
tifungals applied directly to affected nails  [6, 7] . More-
over, successful treatment can take up to 1 year, and re-
currence is common  [8] .

  Psoriatic nail dystrophy (or nail psoriasis) has been es-
timated to occur at some point in up to 90% of patients 
with psoriasis  [9]  and may also occur as an isolated find-
ing not associated with skin lesions. It often causes cos-
metic problems and functional impairment, and may also 
be painful  [10] . In a Dutch survey of 1,728 patients with 
nail psoriasis, 52% of the participants suffered from pain 
as a result of their disease, and many participants experi-
enced impairment in their professional and private lives 
 [11] . Like onychomycosis, nail psoriasis can be difficult 
to treat, with poor penetration of topical treatments into 
the nail, pain associated with intralesional therapies, and 
side effects of systemic drugs limiting the usefulness of 
current treatments  [9] .

  Onychomycosis  [12–14]  and nail psoriasis  [15]  can 
cause embarrassment, stigmatization, and other psycho-
social problems. Patients would therefore benefit from 
treatments that produce rapid cosmetic improvements in 
affected nails. Early improvements in the appearance of 
nails affected by onychomycosis and psoriasis were seen 
in clinical investigations of marketed treatments contain-
ing a combination of propylene glycol, urea, and lactic 
acid. Such treatments include versions of K101 which dif-
fer slightly in terms of their composition. In one early 
study, improvements were seen in 21 of 23 onychomyco-
sis patients treated for 2–6 months with a test solution 
containing propylene glycol, urea, and lactic acid  [16] . A 
subsequent randomized controlled trial investigated 
K101 in 493 patients with distal subungual onychomyco-
sis. The proportion of patients who were mycologically 
cured after 24 weeks of treatment (plus a 2-week washout) 
was higher for K101 than for a placebo preparation (27.2 
vs. 10.4%). In addition, more patients receiving K101 
judged that their condition had improved, with statisti-
cally significant differences versus placebo from 2 weeks 
until the end of the study at 26 weeks  [17] . In a separate 
study, nail psoriasis patients treated for 16 weeks with a 
lotion containing propylene glycol and urea showed sig-
nificant improvements in nail pitting, subungual kerato-
sis, and onycholysis  [18] . Other more recent clinical in-

vestigations showed rapid improvements in nail appear-
ance and few treatment-related adverse events (AEs) in 
onychomycosis patients treated with K101  [19]  or Keras-
al Nail TM  (K101-05)  [20] .

  As outlined above, treatments containing propylene 
glycol, urea, and lactic acid have shown good efficacy and 
tolerability in clinical investigations. K101-03 is a mar-
keted EDTA-containing derivate of K101 in which some 
of the propylene glycol has been replaced with glycerol to 
increase viscosity and thus make application easier. The 
present study was conducted to investigate the efficacy 
and safety of K101-03 when used to treat patients with 
onychomycosis and/or nail psoriasis for 8 weeks.

  Patients and Methods 

 For further details, see the supplementary material (for all on-
line suppl. material, see www.karger.com/10.1159/000478257) 
( Fig. 1 ).
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  Fig. 1.  Flowchart of the Patients and Methods. 
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  Results 

 Patient disposition is shown in  Figure 2 . A total of 130 
subjects were screened, and 108 of them (72 with onycho-
mycosis alone, 35 with nail psoriasis alone, and 1 with 
both onychomycosis and nail psoriasis who was included 
in the nail psoriasis subgroup) were enrolled in the study. 
The first patient first applied K101-03 on May 17, 2016, 
and the last patient’s last visit was on November 8, 2016. 
One patient with psoriasis did not receive the study treat-
ment and was thus excluded from the safety set, which 
comprised 107 patients. Four patients (3 with onychomy-
cosis and 1 with psoriasis) did not perform a postbaseline 
efficacy assessment of the target nail and were therefore 
excluded from the full analysis set ( n  = 103). Six patients 
(5 with onychomycosis and 1 with psoriasis) were each 
excluded from the per-protocol set ( n  = 97) because of 
both treatment compliance <80% and failure to do an ef-
ficacy assessment at week 8. Of the 107 patients who were 
treated with K101-03, 97 (90.7%) completed the study.

  Mean treatment compliance for the 107 treated pa-
tients was 96.1% (standard deviation [SD] 16.28, median 
100, range 12.5–100). Mean compliance for the onycho-
mycosis subgroup was 94.9%.

  The median age of participants was 59 years (range 
23–88), and 66 (61.7%) of them were female ( Table 1 ). All 
but 2 of the participants were White/Caucasian. 

  At 8 weeks, 92.2% of patients (95/103) reported at least 
some visible improvement in the target nail (95% confi-
dence interval [CI] 87.06–97.40) ( Table 2 ). The percent-
age of patients in the onychomycosis subgroup who re-
ported at least some visible improvement in the target nail 

at 8 weeks was 91.3% (95% CI 84.66–97.95). Similar re-
sults were obtained for the per-protocol set (data not 
shown).

   Table 3  shows global assessment scale scores for target 
nails in patients with onychomycosis alone after treat-
ment with K101-03 for 1, 2, and 4 weeks. Fifty-four pa-
tients (78.3%, 95% CI 68.53–87.99) reported at least some 
improvement in target nail appearance after only 1 week 
of K101-03 treatment. The proportion of patients who 
reported at least some improvement in the target nail was 
89.9% (95% CI 82.73–96.98) at 2 weeks and 94.2% (95% 
CI 88.69–99.72) at 4 weeks. Approximately half of the pa-
tients reported a clear or very good visible improvement 
in the target nail after 4 weeks of K101-03 treatment ( Ta-
ble 3 ).

   Figure 3  shows examples of onychomycosis-affect-
ed nails that underwent visible improvements during 
8 weeks of treatment with K101-03.

   Table 4  shows scores for individual target nail attri-
butes in patients with onychomycosis alone during and 

Screened
n = 130

Enrolled
n = 108

Screening failures
n = 22

Treated with K101-03
n = 107

Discontinued
n = 10 (9.3%)

Completed the study
n = 97 (90.7%)

Reason
Adverse event: n = 1
Withdrawal of informed 
consent: n = 1
Lost to follow-up: n = 6
Other: n = 2

  Fig. 2.  Patient disposition. 

 Table 1.  Demographics and baseline characteristics (safety set)

Onychomycosis
(n = 72)

Psoriasisa

(n = 35)
All patients 
(n = 107)

Age, years
Mean ± SD 59.8 ± 13.75 56.7 ± 13.36 58.8 ± 13.64
Median 60 59 59
Range 23 – 88 25 – 82 23 – 88

Sex, n (%)
Female 43 (59.7) 23 (65.7) 66 (61.7)
Male 29 (40.3) 12 (34.3) 41 (38.3)

Race, n (%)
White/Caucasian 72 (100.0) 33 (94.3) 105 (98.1)
Other 0 (0.0) 2 (5.7) 2 (1.9)

 a Including 1 patient who also had onychomycosis.
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after 8 weeks of treatment with K101-03. After the first 
week of treatment, the attribute that was improved in the 
highest proportion of patients was discoloration (55.1%), 
followed by softness (50.7) and brittleness (40.6%). After 
4 weeks of treatment, discoloration, thickening, and soft-
ness each showed improvements in two thirds of patients; 
53.0% of patients reported at least some improvement in 
brittleness. After 8 weeks of treatment, the attributes that 
were most frequently improved were thickening (78.1%) 
and softness (76.6%) ( Table 4 ).

  Two of the 72 patients in the onychomycosis group 
reported 1 or more AEs. One of the patients reported 
gout, graded as mild and judged to be unrelated to K101-
03. The other patient reported 2 serious AEs: head injury 
and rib fracture. The serious AEs were both graded as se-
vere and judged to be unrelated to K101-03. The patient 
withdrew from the study 12 days after the serious AEs had 
been reported. One patient in the psoriasis group report-
ed 2 AEs: onychoclasis and skin irritation. Both AEs were 
graded as moderate; neither of them was judged to be re-
lated to K101-03. 

  Discussion 

 As with previous studies of propylene glycol-urea-lac-
tic acid preparations  [19, 20] , K101-03 produced rapid 
improvements in the patients included in the present 
study. After 8 weeks of treatment, 92.2% of patients re-
ported improvement in their target nail. Moreover, 78.3% 
of onychomycosis patients reported improvements after 
the first week of treatment and 89.9% after 2 weeks. These 
results confirm previous findings for K101 and Kerasal 
Nail. In an 8-week study of K101 in 75 onychomycosis 

patients, 77% of patients reported at least some improve-
ment in an affected nail at 2 weeks and 88% at 4 weeks 
 [19] . A more recent study of Kerasal Nail in onychomy-
cosis showed improvements in 65% of patients after 

 Table 2.  Global assessment scale scores at 8 weeks (full analysis set, last observation carried forward)

Appearance of target nail
compared to baseline

Onychomycosis 
(n = 69)

Psoriasisa

(n = 34)
All patients
 (n = 103)

n % n %  n %

1 No improvement 6 8.7 2 5.9 8 7.8
2 Some improvement 30 43.5 15 44.1 45 43.7
3 Clear improvement 24 34.8 12 35.3 36 35.0
4 Very good improvement 9 13.0 5 14.7 14 13.6
≥2 At least some improvement 63 91.3 32 94.1 95 92.2

 Percentage values are correct to 1 decimal place. The values for all patients add up to 100.1 (rather than 100) 
because of rounding. a Including 1 patient who also had onychomycosis.

 Table 3.  Global assessment scale scores at 1, 2, and 4 weeks for pa-
tients with onychomycosis (full analysis set, n = 69, last observa-
tion carried forward)

Appearance of target
nail compared to baseline

1 week 2 weeks  4 weeks

n % n %  n %

1 No improvement 15 21.7 7 10.1 4 5.8
2 Some improvement 48 69.6 42 60.9 30 43.5
3 Clear improvement 5 7.2 18 26.1 32 46.4
4 Very good improvement 1 1.4 2 2.9 3 4.3
≥2 At least some

improvement 54 78.3 62 89.9 65 94.2

 Percentage values are correct to 1 decimal place. The values for 
1 week add up to 99.9 (rather than 100) because of rounding.

 Table 4.  Proportions of onychomycosis patients who reported im-
provements in target nail attributes during treatment with K101-
03 (full analysis set)

Target nail 
attribute

1 week
(n = 69)

2 weeks
(n = 67)

4 weeks
(n = 66)

8 weeks
 (n = 64)

n % n % n %  n %

Thickening 23 33.3 32 47.8 44 66.7 50 78.1
Discoloration 38 55.1 48 71.6 44 66.7 42 65.6
Brittleness 28 40.6 33 49.3 35 53.0 40 62.5
Softness 35 50.7 43 64.2 44 66.7 49 76.6
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1 week of treatment and in 82% of patients after 2 weeks 
 [20] . Like K101  [19]  and Kerasal Nail  [20] , K101-03 rap-
idly improved the physical attributes of onychomycosis-
affected nails, with discoloration in particular showing 
early improvements in the majority of patients. 

  Patients with onychomycosis  [12–14]  and nail psoria-
sis  [15]  often feel embarrassed or stigmatized because of 
their disease. Such feelings are not unfounded, as shown 
by a recent online survey  [14] , in which many respon-
dents expressed reluctance to spend time with or be 
placed next to onychomycosis patients. The present study 
indicates that K101-03 rapidly improves the nails of pa-
tients with onychomycosis and/or nail psoriasis. It may 
thus help to alleviate embarrassment and stigmatization 
in patients with these conditions.

  There were no treatment-related AEs in the present 
study. The only treatment-related AEs in previous studies 
of short-term K101 and Kerasal Nail treatment were 2 
cases of administration site pain in patients treated with 
Kerasal Nail  [19, 20] . K101, K101-03, and Kerasal Nail are 
each supplied in a plastic tube with a silicone tip designed 
to facilitate precise application to affected nails and to 
minimize potential irritant effects due to excessive skin 
contact. The excellent safety profiles of K101-03 and sim-
ilar products are in marked contrast to the potential tox-
icity associated with systemic antifungal treatments for 
onychomycosis  [5] .

  Mean overall treatment compliance was 96.1%. Treat-
ment compliance for K101  [19]  and Kerasal Nail  [20]  was 
similarly high (>95%) in previous clinical investigations. 
This suggests that formulations containing propylene 

glycol, urea, and lactic acid are effective, well tolerated, 
and patient friendly.

  The present study has some limitations. These include 
the absence of a control group and the consequent lack of 
blinding. The fact that the participants knew they were 
receiving an active treatment may have affected the scor-
ing of their nails and is particularly important consider-
ing the subjective nature of the study’s efficacy variables. 
Also, the participants were all recruited in a single coun-
try: Italy. Given that 98% of participants were White/
Caucasian, they may not properly represent the patient 
populations of Europe. However, they were recruited at 8 
sites representing different regions of Italy. Furthermore, 
the above-mentioned study of Kerasal Nail yielded simi-
lar results in an Asian population  [20] , which suggests 
that the effects of propylene glycol-urea-lactic acid prep-
arations are not ethnicity dependent.

  In conclusion, K101-03 was well tolerated and rapidly 
improved the cosmetic appearance of disease-affected 
nails, with over three quarters of onychomycosis patients 
reporting improvements after the first week of treatment. 
Importantly, efficacy was good in 2 fundamentally differ-
ent diseases, indicating that the effects of K101-03 are at 
least partly independent of disease etiology. 

  Key Message 

 Patients with onychomycosis and/or nail psoriasis report im-
provements after just 1 week of K101-03 treatment. 

0 weeks 1 week 2 weeks 4 weeks 8 weeks

  Fig. 3.  Visible improvements in an onycho-
mycosis-affected nail during 8 weeks of 
treatment with K101-03. 
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