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Abstract

This prospective, open-label, single-arm investigation evaluated the per-
formance of a multifunctional foot cream used twice daily for 8 weeks in
the combined treatment of mild/moderate tinea pedis interdigitalis (TPI)
and heel cracks, calluses and/or dry feet in 46 adult subjects. All subjects
showed reductions in the severity of symptoms of both TPI (53.7% reduc-
tion) and heel cracks, calluses and/or dry feet (51.6% reduction), beginning
already after 2 weeks of treatment, with reduction continuation and im-
provement after 4 and 8 weeks of treatment. Negative mycological cultures
were obtained post-treatment in 85.7% of subjects, while 35.7% of subjects
also obtained mycological cure (negative mycological culture + negative KOH
test). Post-treatment questionnaires showed improved quality of life, good
treatment tolerability, easy use, and that 69% of subjects would recommend
the product. The results reveal that the foot cream is safe and effective in the
combined treatment of TPI and heel cracks, calluses and/or dry feet.
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1. Introduction

Tinea pedis interdigitalis (TPI: athlete’s foot) is a superficial inflammatory infec-
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tion of the skin on the foot caused by dermatophyte fungi [1] and is characte-
rized by whiteish macerated skin, erythema (itchy or asymptomatic) and blis-
ter/cracks between the toes [2]. TPI is more common than the other clinical
subtypes of moccasin and vesiculobullous tinea pedis [3]. Patients with TPI can
also experience other foot problems, including heel cracks (rhagades), calluses
(hyperkeratosis) and/or dry feet [4] [5].

Several TPI patients are refractory to treatment and those who respond to
treatment frequently show recurrence [6]. Treatment is necessary to reduce
symptoms, reduce the risk of secondary bacterial infections, and prevent spread
to other body sites or individuals [1] [7]. The current prospective, single-arm
investigation evaluated the clinical performance of a multifunctional foot cream
used twice daily for 8 weeks in the combined treatment of subjects with mild to

moderate TPI and heel cracks, calluses and/or dry feet.

2. Materials and Methods

The foot cream (Nava Foot Cream, Salvequick/Salvelox Foot Rescue: Natumin
Pharma AB, Sweden) is a multifunctional foot cream with 25% 1,5-pentanediol
(which has water binding and antimicrobial properties) [6] [8] [9] and Artemisia
Abrotanum extract (0.05%) for combination treatment of fungi (including those
causing TPI) as well as heel cracks, calluses and/or dry feet.

After signing an Informed Consent Form, prospective adult subjects were
evaluated at Visit 1 (Screening) for investigation eligibility regarding inclusion
and exclusion criteria. During Visit 1, investigators performed a rating of
symptoms using the Investigator’s Global Assessment Scale for the eight clini-
cal signs and symptoms of TPI (erythema, erosions, macerations, pruritus, fis-
sures, burning/stinging, hyperkeratosis, odor) and the Investigator’s Global As-
sessment Scale for heel cracks, calluses and dry feet. If the test scores reflected
eligibility, a mycological culture sample was taken from the subject’s (worst af-
fected) foot. Subjects were enrolled if the culture was positive for dermatophytes:
the timing of the return of these culture results determined the duration of the 3
to 5 week interval between Visit 1 (Screening) and Visit 2 (Baseline).

Treatment began at Visit 2 (Baseline) and continued for 8 weeks (Visit 5),
with a treatment halt 2 days prior to Visit 5 to prevent contamination of cul-
tures. Subjects applied one pump per foot of the foot cream twice daily (morning
and evening) on dry and clean feet. During the investigation subjects were asked
to note applications and other experiences in a Notebook. Subjects returned for
follow-up visits in which the two clinical scores were assessed after 2 weeks (Vis-
it 3), after 4 weeks (Visit 4) and after 8 weeks (Visit 5, end of investigation) of
treatment. The Dermatology Life Quality Index (DLQI) (with 10 questions about
the impact of skin disease and quality of life [10]) was administered at Baseline
and at end of investigation. A photo of the foot was taken for documentation
purposes at Visits 2 through 5.

Sample size calculation and statistics. This study is associated with a statis-

tical power of 90% (two-sided tests). The sample size calculation of the primary
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endpoint is based on the assumption of a reduction in the Total Mean Score
(TMS) from 8.8 to 5.9 (with a standard deviation of 6.1 and 5.2 respectively).
This mean reduction corresponds to 33%. The calculation indicates that a sam-
ple size of 43 individuals is required. The sample size estimation of the second-
ary endpoint is based on a reduction in the Dermatology Life Quality Index
Scale from 9.9 to 4.9 (with a standard deviation of 5 in both cases). Subsequently,
a 50% reduction is expected in the Dermatology Life Quality Index Scale be-
tween baseline and the final week.

In order to detect the mean reduction as formulated as the primary endpoint,
this investigation will include 43 subjects plus 5 individuals to take a 10%
drop-out rate into account. Thus, a total of 48 subjects will be included in this
investigation.

Formal statistical analysis was performed for the primary efficacy endpoint,
reduction in total mean score of clinical signs and symptoms of TPI > 33%. All
other tests were descriptive. T-tests were used for variables with normal distri-
bution and non-parametric Wilcoxon-signed rank test when this was not the
case.

The investigation received a positive decision after review from an Ethical
Committee prior to investigation start, and was performed in accordance with
the MDD93/42/EEC Annex X, ISO 14155 and the Declaration of Helsinki.

3. Results
3.1. Subjects

A total of 46 subjects were enrolled from 3 investigational sites, with 42 in the
full analysis set (FAS) and 40 in the per protocol analysis set (PPS). In Figure 1
you will see a patient with typical tinea pedis interdigitalis.

In the FAS, 33 subjects (78.6%) were male and the mean age was 56 + 12
years. A third of the subjects had a history with previous fungal infection. Three
subjects terminated investigation participation early (2 lost to follow-up at Visit

4 and 1 withdrawing consent at Visit 3).

3.2. Primary endpoint

As differences between FAS and PPS were minimal, only FAS results are sum-
marised. Table 1 shows that the 8-week treatment with the foot cream resulted
in a significant difference in total mean score (TMS) of TPI clinical signs and
symptoms of 4.8 + 2.2 between Baseline and end of investigation; this total TMS
reduction between Baseline and end of investigation was 53.7%, thus exceeding
the primary endpoint of a TMS reduction of >33%. Table 2 shows mean and
standard deviations (as well as minimum and maximum scores) obtained at each
visit using the Global Assessment Scale for the eight clinical signs and symptoms
of TPI. The treatment effect of the foot cream on TPI was already observable af-
ter 2 weeks of treatment, and this treatment effect continued and improved after

4 weeks of treatment and again after 8 weeks of treatment as shown in Figure 2.
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Figure 1. A study patient with typical tinea pedis interdigitalis.

The multifunctional foot cream
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Figure 2. Decrease in total mean score for clinical signs and symptoms (CSS) of TPL

Table 1. Total mean score. Reduction in total mean score for clinical signs and symptoms
of tinea pedis interdigitalis from baseline to visit 5.

N Mean SD Minimum Maximum p-value

42 4.8 2.2 0 9 <0.001

Table 2. Total score of clinical signs and symptoms for tinea pedis interdigitalis by visit.

Visit N Mean SD Minimum Maximum
2 42 9.0 2.3 6 14
3 42 5.8 2.6 0 12
4 42 4.7 2.2 0 8
5 42 4.1 2.5 0 10
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GAS Total Score

3.3. Secondary Endpoints

The treatment with the multifunctional foot cream resulted in a difference in to-
tal scores on the Global Assessments Scale for severity of heel cracks, calluses,
and dry feet between Baseline (Visit 2; 6.2 + 2.1) and end of investigation (Visit
5; 3.0 £ 1.8); the total reduction between Baseline and end of investigation was
51.6%. Figure 3 shows that the treatment effect of the foot cream upon heel
cracks, calluses and dry feet was (as was the case with the treatment effect for
TPI) already observable at 2 weeks of treatment (Visit 3), and that this treatment
effect continued throughout the complete investigation. Each of the three condi-
tions showed improvement; there was a 73.5% reduction in heel cracks, a 45.7%
reduction in calluses, and a 43.2% reduction in dry feet between Baseline (Visit
2) and end of investigation (Visit 5).

Samples taken at the end of the investigation showed that 85.7% of subjects
had a negative mycological culture and that 35.7% of subjects also had a nega-
tive KOH test (thus demonstrating a mycological cure) after 8 weeks of treat-
ment. Treatment resulted in a significant (71.9%) reduction of the DLQI score,
from 5.4 * 3.3 at Baseline to 1.5 + 1.0 at end of investigation. The use of the
foot cream was generally well accepted. However, treatment was judged as
sticky by 50.0% of subjects and as very sticky by 23.8% of subjects. The major-
ity of subjects (95.2%) rated the overall treatment as well tolerable. One hun-
dred percent of subjects assessed the device as easy to use, and 69% of the sub-
jects would recommend this multifunctional foot cream to a friend for the

treatment of TPI.

The multifunctional foot cream
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Figure 3. Decrease in mean global assessment scale score for heel cracks, calluses and dry
feet.
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3.4. Safety

There were 9 subjects (20.0%) who experienced at least 1 adverse event. There
were a total of 19 adverse events (AEs); 9 of which were unique and 5 of these
AEs were evaluated as device related (adverse device events): 4 cases of “Light
burning feeling at feet” (in a single subject on 4 occasions, and which disap-
peared after 2 days use; probably related to the device) and 1 case of “Cold feet”
(possibly related to the device). There were no serious AEs, no AEs leading to
premature discontinuation of use of the device, and no device deficiencies re-

ported during the investigation.

4. Discussion

TPI (Athlete’s foot) is a common condition that is associated with discomfort
and unpleasant appearance of the feet which often influences the quality of life
for those affected [2]. The results of the DLQI reported in the current investiga-
tion show that even mild to moderate symptoms of the investigated skin condi-
tions can have a profound impact on the quality of life of those suffering from
these conditions as it influences choice of clothes, ability to do sports and other
activities and may impact the social life and interactions with others. It is there-
fore encouraging to see that treatment with this multifunctional foot cream was
not only effective on the TPI clinical signs and symptoms but also resulted in a
statistically significant improvement of the DLQI, as the score was reduced by
71.9%. The clinical signs and symptoms of TPI were reduced by 53.7% after 8
weeks’ treatment. In addition, the treatment resulted in significant reductions of
the severity of heel cracks, calluses and dry feet. Standard topical antifungal
therapies, azoles and allylamines, are highly effective in the treatment of TPI,
however, they have no or minor effects on heel cracks, calluses and dry feet [7].
This foot cream therefore offers a valuable treatment option for those suffering
from mild to moderate TPI in combination with other foot problems such as
heel cracks, calluses and dry feet

Mycological culture and KOH-test was negative in 86% and 36% of subjects at
end of investigation. However, even after a completed treatment, traces of the
dermatophytes might still be remaining in samples and seen in microscopy.
When assessing the relevance of these traces seen in the KOH-test it should take
into account that it might be dead fungi still remaining on/in the skin, thus giv-
ing a positive results even if the fungi is eliminated.

The clinical investigation showed that a treatment period of eight weeks is
clinically relevant and that initial results are usually visible within two weeks,
both on TPI and heel cracks, calluses and dry feet, with increasing effect after
four and eight weeks of treatment.

Compliance with treatment was high during the investigation, as self-reported
in the notebooks (only two of the 42 subjects used the device less than 11 times a
week). The usability results show that subjects had a high satisfaction and ac-
ceptability of the product (69% would recommend the product to a friend). The
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product was considered a bit sticky by a majority of subjects, but was still ac-
cepted, and overall the investigation subjects were in favour of the treatment.
The treatment has been demonstrated to be safe in the simultaneous com-
bined treatment of TPI and heel cracks, calluses and dry feet. Observed AEs were
few and mild, there were no serious AEs, no AEs leading to premature discon-

tinuation of the device, and no device deficiencies reported during the study.

5. Conclusion

The results of this clinical investigation confirm that this multifunctional foot
cream has a clinically significant effect when used as a combined treatment for
TPI and for heel cracks, calluses and dry feet. The simultaneous combined the-
rapeutic effect was seen both in the reduction of clinical signs and symptoms of
TPI, and the reduction of severity of heel cracks, calluses and dry feet, and in
improvements of the subject’s quality of life. It is thereby confirmed that this
foot cream is a multifunctional cream that provides a valuable treatment option
for people suffering from mild to moderate TPI and heel cracks, calluses and dry
feet. The safety and usability of the device are also confirmed, making it a useful

and safe treatment for self-care in the home environment.
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