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Summary in a multicentre. double-blind, randomized, parallel group study in general practice, 269 patients
with clinically diagnosed fungal infection ofthe skin were treated witb eitber naftifine (Exoderil®) or
1% clotrimazole plus 1% hydrocortisone (CHC: Canesten HC®) applied twice daily for 4 weeks. Only
115 patients were shown subsequently to bave a fungal infection by laboratory tests; the others had
inflammatory disease of unknown aetiology. In tbose with fungal disease, both treatments were
equally effective in terms of mycological cure (negative microscopy and culture). Clinical results for all
265 patients sbowed no clinically identifiable difference between the two preparations in terms of
resolution ofthe disease, indicating that naftiflne does have anti-inflammatory activity at least equal
to CHC. This study suggests tbat there is no ciinicai advantage in treating patients witb clinically
diagnosed fungal infection of tbe skin witb an antimycotic/corticosteroid combination as opposed to
naftifine alone.

Dermatophyte infections are frequently associated witb
a marked infiammatory response, and are often treated
topically witb a corticosteroid/antifungal combination.
Studies comparing Daktacort® witb its constituents, 2%
miconazole and 1% hydrocortisone, and Canesten HC®
(CHC) with its constituents, 1% clotrimazole and 1%
bydrocortisone, sbowed that the combination tberapies
were more effective tban the antifungal alone in reduc-
ing the signs and symptoms of infiammation.'' How-
ever, concern bas been expressed about tbe use of topical
steroids in fungal infections of skin, on the basis tbat tbey
may interfere witb cutaneous defence mechanisms, or
lead to systemic toxicity if absorbed througb broken skin.
Therefore, it would be an advantage to have a non-
steroidal agent wbich bas botb anti-infiammatory and
antimycotic activity.

Naftifine bydrochloride (Exoderil®) is a fungicidal.
altylamine antifungal^ wbicb is efi'ective botb in vitro and
in vivo against dermatophyte and yeast infections,"* Its
mode of action is similar to tbat of terbinafine (Lamisil®),
namely, inbibition of ergosterol biosynthesis at tbe point

of squalene epoxidation, resulting in a deficiency of
membrane sterol production and an intracellular ac-
cumulation of squalene,' However, unlike terbinafine,
naftifine is only formulated topically, as it is ineffective
orally. Experimental and clinical studies have indicated
tbat, in addition to its antifungal action, naftifine may
also bave anti-infiammatory and antihistatninic acti-
vity.''''*

Tbis study was designed to investigate furtber tbe
anti-inflammatory activity of naftifine, by comparing
naftifine 1% cream with 1% clotrimazole plus 1%
bydrocortisone (CHC: Canesten HC®) cream, in patients
with clinically diagnosed fungal infection of tbe skin
with associated inflammation, wbo presented in general
practice. In tbis setting, patients are usually treated on
the basis ofthe clinical diagnosis only, because facilities
for microscopical examination of skin are not usually
available, and a combined antifungal/anti-inflamma-
tory agent is often given wben tbe lesions are Infiamed.
Tberefore. this study mirrors what generally occurs in
general practice, by entering patients on the basis of a
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clinical diagnosis alone. It provides a comparison of tbe
performance of both products in treating a variety of
infiammatory skin lesions, putatively due to fungal
infection, but wbicb in reality may or may not be fungal
in origin.

Methods

Patients

Male and female patients aged 12 years or more, witb a
clinical diagnosis of tinea pedis, tinea corporis, or tinea
cruris. and a symptom/sign score of greater than 3 (see
below) were eligible for entry into tbe study. Pregnant or
lactating women were excluded, and women of repro-
ductive age were required to be using a reliable form of
contraception. Patients wbo bad received radiation
tberapy. systemic tberapy with toxic or immunosup-
pressive drugs, or therapy with antibacterial, antifungal,
antiviral or anthelmintbic drugs iti tbe previous 7 days
were also excluded. Concomitant tberapy of chronic
conditions sucb as cardiac insufficiency, bigh blood
pressure or diabetes mellitus was allowed to continue
during tbe study, bnt no additional topical medication
was allowed. All patients gave written informed consent,
countersigned by a parent or guardian in tbe case of
tbose under the age of 18.

Sttidy design

This was a multicentre, randomized, double-blind, paral-
lel group study, in wbicb patients were stratified into two
groups: Group I comprised patients with tinea pedis, and
Group II comprised patients with tinea corporis or tinea
cruris. Witbin each group, patients were randomly
allocated to receive naftifine 1% cream twice daily, or
CHC twice daily, for 4 weeks.

Study procedure and assessments

Patients were seen weekly during tbe 4-week treatment
period, and followed-up at 2 weeks (week 6) and 8 weeks
(week 12) after completing tberapy. At eacb visit, signs
and symptoms were assessed: erythema, scaling, vesicu-
lation. pustules, crusting and pruritus were each scored
on a scale of 0, absent: 1. mild; 2. moderate: 3, severe, to
give a clinical score (maximum possible score 18), and a
skin scraping was taken for mycological assessment.
Mycological investigations, performed in Leeds or Glas-
gow (depending on the study centre location), consisted
of direct microscopy in 20% KOH, and culture on
Sabouraud glucose agar (plus chlorampbenico! 0-05%

and actidione 0-5% w:v) at 27-3O°C for up to 3 weeks.
Clinicians were not informed of tbe mycology results
until after tbe patients had completed tbe 6-week follow-
up visit, tbereby preventing tbe withdrawal of patients
who did not bave a fungal Infection.

Tbe severity of any adverse events was recorded as
mild, moderate or severe, and their relationship to
therapy assessed as certain, probable, improbable,
uncertain, or no relationship.

Statistical analysis

Statistical analysis of mycological cure (negative micro-
scopy and culture), based on all patients entered who
were initially positive by microscopy and culture, was
performed at week 6 with a cbi-squared test. An intent-
to-treat analysis was carried out on the clinical score
witb an analysis of covariance. with centre, drug, group
(tinea pedis vs. tinea corporis/cruris) and baseline
mycology as factors, and tbe baseline total score as
covariate. The interactions between drug, group and
baseline mycology bave also been included in tbe model,
as has the covariate by drug interaction.

Results

Patients

A total of 269 patients were recruited from 28 general
practice centres: 157 (58%) witb a clinical diagnosis of
tinea pedis. and 112 (42%) with tinea corporis or tinea
cruris. Of tbese, 115 (42-7%) bad laboratory evidence of
a fungal infection (89 microscopy and culture positive):
55% (86) of tbose with a clinical diagnosis of tinea pedis,
and only 26% (29) of the tinea corporis or cruris
patients.

Patient demographics and details of the types of
infection are shown in Table 1.

Mycology

All patients were infected with dermatopbytes, witb the
exception of two with Candida albicans, two with Malasse-
zia furfur (tbese four patients were in the tinea corporis/
cruris group), and two witb Scopulariopsis bievicaulis
isolated (tinea pedis group) (Table 2).

Tbe number of mycologically cured patients (Table 3)
indicates tbat both treatments were equally effective, as
tbe response rate was similar at each time point, and that
relapse was uncommon.
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Table 1. Patient demographics in relation to treatment groups and types of infection

Canesten HC® group

Age (years)
Median
Range

Sex
Male
Female

Race
White Caucasian
Asian
Negroid
Mixed

Duration of infection (weeks)
Median
Range

Tinea pedis

40
12-77

58
22

74
3
3
0

10
1-1000

Tinea corporis/cruris Tinea pedis

41
14-76

58
19

70
5
1
1

12
1-1000

Naftifine group

Tinea corporis/cruris

39
12-77

40
15

52
2
1
0

6
1-52

Number previously treated (38%)

35
12-81

35
22

55
2
0

6
1-520

13(2 3%) 25(32%) 11 (20%l

Table 2. Causal organisms in patients with confirmed fungal infection, and positive cultures in tiic different treatment groups

Canesten HC® group

Organism

Trichophyton rubrum
Trichophyton mentagrophytes
Trichophyton verrucosum
Trichophyton erinacei
Epidermophyton floccosum
Microsporum canis
Microsporum gypseum
Dermatophyte sp.
S(copulariopsis brevicaulis

Candida alhicans

Malassezia furfur

Tinea pedis

20
5
0
0
2
0
0
0
1
&
0

Tinea corporis/cruris Tinea pedis

23
10

0
0
0
0
1
1
0
0

Naftifine group

Tinea corporis/cruris

8
2
0
1
0
L
1
0
0
1
1

Totals 28

5
1
1
0
0
2
0
0
0
1
1

11

Clinical scores

Ofthe 269 patients recruited to the study, four failed to
attend after the baseline visit, and therefore the intent-
to-treat analysis was based on 265 patients. For patients
who withdrew during the study, the last value recorded
was carried forward to each subsequent visit.

The mean total clinical score for all patients over time
{Fig. 1), adjusted for the baseline score, shows a striking
reduction in the total scores over the 4-week treatment
period for both treatments, and at week 4 the difference

was statistically significant (P = 0-05) in favour of CHC.
However, as the mean residual score for CHC was 0-9
compared with 1-3 for naftifine, it was not a clinically
identifiable and thus clinically relevant difference.

The mean total clinical scores for the tinea pedis group
and the tinea corporis/cruris patients, according to the
baseline mycology result, are shown in Figures 2-5. The
reduction in clinical score with the two treatments was
the same for all patient groups, apart from the tinea pedis
mycology-negative group, in which CHC-treated
patients had a tendency to lower scores at all time points.
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Table 3. Patients mycologically cured (microscopy and culture negative) at each visit* (percentages in parentheses)

Indication

Tinea pedis

Tinea corporis/cruris

Both indications

Treatment

Canesten HC®
Naftifine

Canesten HC®
Naftifine

Canesten HC®
Naftifine

0

0/28 (0)
0/35 (0)

0/11(0)
0/15(0)

0/39(0)
0/50 (0)

1

16/27(59)
18/34(53)

8/10(80)
11/15(73)

24/37(65)
29/49 (59)

2

19/28 (68)
25/35(71)

9/10(90)
12/15(80)

28/38(74)
37/50(74)

Week no.

3

22/27(81)
28/33(85)

7/8 (88)
15/15(100)

29/35(83)
43/48 (90)

4

24/26 (92)
32/34(94)
P=0 7()t

8/10 (80)
13/15(87)

32/36(89)
45/49 (92)
P = 0-84t

6

18/23(78)
31/34(91)

8/8(100)
13/15 (87)

26/31 (84)
44/49 (90)

12

20/23 (87)
31/33(94)

6/7(86)
13/15(87)

26/30(87)
44/48 (92)

* Only includes patients who were microscopy and culture positive,
t Chi-squared test.

8 r

Figure 1, Mean total symptoms score tor all patients" at each visit. —,
Canesten HC®: . naftifine. "Weekly totals adjusted for week 0
totaf.

0 I 2 3 4 6 12
Weeks

Figure 3. Mean total symptom score" for patients with clinictilly
diagnosed tinea pedis with no laboratory evidence of a fungul infettion
at baseline,t . Canesten HC®: . naftifine, ' Weekly totals
adjusted for week 0 total. |Positive. defined as evidence of fungal
infection on microscopy or culture.

& 4

Figure 2. Mean total symptom score" for patients with clinically
diagnosed tinea pedis with evidence of a fungai infection at baseline.!

. Canesten HC®: , naftifine. ' Weekly totals adjusted for week
0 total. tPositive. defined as evidence of fungai infection on microscopy
or culture.

Figure 4. Mean total symptom score* for palicnts wilh clinically
diagnosed tinea corporis/cruris with evidence of a fungal infection at
baseiine.t . Canesten HC®: . naftifine. " Weekly totals
adjusted for week 0 total. fPositive. defined as evidence of fungal
infection on microscopy or culture.



ANTI-INFLAMMATORY PROPERTIES OF NAETIFINE 441

0 I 2 3 4 6 12
Weeks

ligure 5. Mean total symptom score" for patients with tinea corporis/
cruris with no evidence of fungal Infection at baseline.! • Canesten
HC®: , naftifine. * Weekly totals adjusted for week 0 total.
IPositive. defined as evidence of fungal infection on microscopy or
culture.

Adverse events

Twenty (14-7%) adverse events were reported on CHC.
compared with 18 (14-0%) on naftifine. Ofthe adverse
events reported on CHC. only three {2-2%) were thought
to be certainly or probably related to treatment (blisters
and burning, smarting at the site of application. metaJJic
taste); three patients had severe adverse events of
uncertain relationship to therapy (inflamed, pruritic
scrotum, severe itching, exacerbation of infection). Only
one patient on CHC was withdrawn, because of a
sensitivity reaction at the site of infection which was of
uncertain relationship to treatment. Six patients (4-7%)
on naftifine experienced adverse events certainly or
probably related to treatment (itching, blisters, and a
burning sensation); only one serious adverse event was
reported (itching), and no patients on naftifine withdrew
due to adverse events.

2 0.5

a
^ 0
- 2

(•)

1
S2^S2_S%_S2
(b)

0.5

oi-
Erythemo Pruritus Crusting Scaling Pustules Vesiculation

Figure 6. Individual components of clinii-al score for all patients (a)
before (week 0), and (b) after (week4) treatment. ^ . Canesten HC®; B.
naftifine.

The individual components of the ciinicai score for all
patients are shown in Figure 6. both prior to treatment
(Fig. 6a) and at the end of treatment (week 4; Fig. 6b).
The main components were erythema, pruritus and
scaling, but all signs and symptoms improved signifi-
cantly during treatment, and both treatments were
equally effective.

Discussion
In the treatment of superficial fungal infection with
associated infiammation, it would seem advantageous to
use a non-steroidal antifungal with inherent anti-
infiammatory activity. This study was undertaken to
investigate whether naftifine was as effective as the
antimycotic/corticosteroid preparation CHC, both in
terms of its antifungal and its anti-infiammatory acti-
vity.

Of the 269 patients entered, only 115 were subse-
quently found to have laboratory evidence of a fungal
infection, and only 89 of these were culture positive. As
expected, both treatments were highly effective in
eradicating the fungal pathogens. Both treatments were
also highly effective in rapidly reducing the signs and
symptoms of infiammation, and this improvement conti-
nued until the end of treatment. At week 4, although
there was a statistically significant difference in favour of
CHC, due to the large number of patients enabling a
small difference in cUnical score (0-4) to be detected, the
difference was not clinically relevant; a score of * 1' was
equivalent to a 'mild' for one of the six signs and
symptoms, and clinically it would not be possible to
distinguish a score of 0-9 from 1-3.

In patients with fungal infection, eradication of the
fungus would have contributed towards the reduction in
infiammation and hence the clinical score. We can
obtain a better evaluation of the inherent anti-inflam-
matory properties of the two preparations by looking at
the results in those patients who did not have a fungal
infection. This group, which represents the majority in
this study, were a mix of patients. Some would have had
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an tmdetected fungal infection, but most would have
been suffering from other inflammatory skin diseases. In
the tinea pedis group, CHC was superior to naftifine both
at week 1 and week 4. but the difference in score
between the two at each time point was only ' 1 ' ,
corresponding to a 'mild' for one of the signs and
symptoms, and both topical agents were therefore highly
effective in this group of patients; in the tinea corporis/
cruris group no differences in response were evident.
This suggests that naftifine has inherent anti-inflamma-
tory properties.

In conclusion, this study shows that use of the
antifungal/corticosteroid combination CHC conferred
no advantage over treatment with the antifungal nafti-
flne in clinically diagnosed tinea pedis, tinea corporis and
tinea cruris, and it confirms similar recent findings with
these two preparations in tinea pedis.'* Naftifine is
available in 3()-4{) countries world-wide, mainly in
Europe, the Far East and in the U.S,A,, although at
present it is not available in the U.K.
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