
Sertaconazole, a topical azole antifungal agent, 
exhibits a dual antifungal mechanism of action, 
antibacterial activity, and anti-inflammatory prop-

erties and demonstrates a broad spectrum of activity 
against numerous fungal pathogens. Topical sertacon-
azole is efficacious and safe in the treatment of cutaneous 
dermatophytosis, tinea versicolor (pityriasis versicolor), 
cutaneous candidiasis, mucosal candidiasis, intertrigo, 
and seborrheic dermatitis. Pharmacokinetic properties 
demonstrate an epidermal reservoir effect posttreatment. 
Sertaconazole has proven to be both safe and well toler-
ated, based on available data worldwide.

Superficial fungal infections are commonly encoun-
tered in office-based dermatologic practice, are estimated 
to affect up to 20% of individuals living in the United 
States, and are most commonly caused by dermato-
phytes and yeasts.1-5 The dermatophyte organisms are 
predominantly from the Trichophyton species, including 
Trichophyton rubrum, Trichophyton mentagrophytes, and 
Trichophyton tonsurans, the latter being the most com-
mon cause of tinea capitis in the United States.1,2,4,5 Tinea 
pedis, primarily the interdigital and dry plantar types, 
is caused most often by T rubrum and T mentagrophytes 
and is the most commonly encountered dermatophyte 
infection in the United States.1,2,4,6 Trichophyton ver-
rucosum, Microsporum canis, Microsporum gypseum, and 
Epidermophyton floccosum are sometimes determined to 

be causative organisms of cutaneous dermatophyte infec-
tions.4 M canis, a zoophilic organism, may be a cause of 
cutaneous dermatophytosis in adults and children, or of 
tinea capitis primarily in children, when there is exposure 
to an infected animal, usually a cat.7,8

The most common yeasts involved in causing super-
ficial mycotic infections in the United States are 
Candida albicans, associated with several cutaneous 
and mucosal presentations of candidiasis, such as 
vulvovaginitis, oral thrush, perlèche, intertrigo, and 
paronychia, and Malassezia furfur, the causative organ-
ism of tinea versicolor.3,4,9,10

Important Clinical Considerations 
Clinical diagnosis, although accurate in many cases, 
may be difficult as many skin and mucosal disor-
ders may simulate superficial fungal infections.2-8,10-16 
Diagnostic testing, such as potassium hydroxide prepa-
ration and fungal culture, is very helpful in ensuring an 
accurate diagnosis.

Tinea capitis is seen primarily in children, although 
adults, including elderly patients, may be affected on 
occasion.7,8,11-13 A high index of suspicion is needed 
when diagnosing tinea capitis in an adult patient.12,13 
Importantly, as the most common cause of tinea capitis 
in the United States, Trichophyton tonsurans produces an 
endothrix pattern of hair shaft invasion; the infected hairs 
do not fluoresce on exposure to a Wood light, thus ren-
dering this diagnostic tool unhelpful when fluorescence 
is not observed.17 

Dry plantar tinea pedis, seen primarily in adults and 
caused almost exclusively by T rubrum, is frequently asso-
ciated with toenail dermatophyte onychomycosis, and in 
some cases with concomitant diffuse dermatophytosis, 
including tinea cruris, tinea corporis, tinea manus, fin-
gernail dermatophyte onychomycosis, or a combination 
of these conditions.1,2,6,14 In such patients, there is often 
an underlying genetic trait that creates an “immunologic 
blind spot” against T rubrum, thus rendering the affected 
individual more susceptible to carriage, primary infection, 

Topical Management of  
Superficial Fungal Infections:  
Focus on Sertaconazole 
James Q. Del Rosso, DO; Joseph Bikowski, MD

Bench Top to Bedside

VOL. 20 NO. 11 • NOVEMBER 2007 • Cosmetic Dermatology®  705

Dr. Del Rosso is Clinical Associate Professor, Dermatology, 

University of Nevada School of Medicine, Las Vegas; Clinical 

Associate Professor, Dermatology, Touro University College of 

Osteopathic Medicine, Las Vegas; and Dermatology Residency 

Director, Valley Hospital Medical Center, Las Vegas. Dr. Bikowski 

is Clinical Associate Professor, Dermatology, Ohio State 

University, Columbus, and Director, Bikowski Skin Care Center, 

Sewickley, Pennsylvania. 

Dr. Del Rosso is a consultant, researcher, and speaker for 

Medicis Pharmaceutical Corporation, OrthoNeutrogena, and 

Stiefel Laboratories, Inc. Dr. Bikowski is a consultant and 

speaker for OrthoNeutrogena.

Copyright Cosmetic Dermatology 2010. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

COS DERM 
Do Not Copy



706  Cosmetic Dermatology® • NOVEMBER 2007 • VOL. 20 NO. 11

Bench Top to Bedside

and reinfection by this organism at multiple cutane-
ous sites, especially the feet and toenails.6,14 Figures 1A
and 1B demonstrate extensive tinea corporis and tinea 
cruris in an adult male patient who presented with 
concomitant dry plantar tinea pedis and toenail onycho-
mycosis caused by T rubrum. Although tinea pedis and 
onychomycosis are uncommon in people younger than 
16 years, affected pediatric patients are usually found in 
families who exhibit this genetic predisposition.6,14,15,18 

Development of tinea versicolor is uncommon before 
onset of puberty and is frequently recurrent since the 
inciting organism is part of the normal cutaneous micro-
flora. Although the cause of individual susceptibility is 
not clear, some people are prone to recurrence, character-
ized by a change from the commensal spore stage of the 
yeast to the pathogenic hyphal phase (M furfur).10 

Cutaneous and mucosal candidiasis, frequently caused 
by C albicans but sometimes by other Candida species 
(Candida glabrata, Candida tropicalis, Candida krusei), 
develops when there is opportunity for colonization and 
proliferation of the yeast organisms.3 Contributing factors 
may include local changes promoting overgrowth of the 
yeast, such as intertriginous moisture and friction, and 
systemic factors, such as antibiotic selection pressure, 
immunosuppression, or poor control of diabetes.3 

Tinea incognito occurs when a topical corticosteroid 
is applied to a dermatophyte infection.18,19 As the cor-
ticosteroid blunts the immunologic response directed 
against the dermatophyte organism, the fungi further 
proliferate unopposed, leading to visible accentuation of 
the eruption. Additionally, the anti-inflammatory activ-
ity of the corticosteroid alters the visible appearance of 
the eruption, thus confounding the ability to make an 
accurate clinical diagnosis. In some cases, tinea profunda 
(Majocchi granuloma) may develop, rendering the erup-
tion less likely to be responsive to topical antifungal 

therapy alone. Figure 2 depicts a patient with facial tinea 
incognito that developed after application of a midpo-
tency topical corticosteroid. The eruption was diagnosed 
based on a high index of suspicion as well as potassium 
hydroxide preparation, which demonstrated multiple 
long, branched hyphae, and was effectively treated with 
twice-daily application of sertaconazole nitrate 2% cream 
used over a  4-week period. In most cases, eradication of 
tinea profunda requires use of an oral antifungal agent 
that is active against dermatophyte organisms.

Certain superficial fungal infections, such as tinea cap-
itis, onychomycosis (other than white superficial onycho-
mycosis), and tinea profunda, are not typically responsive 
to topical antifungal therapy alone and require use of oral 
antifungal therapy.20-22 In some cases, tinea incognito and 
other superficial dermatophyte and yeast infections may 
require use of an oral antifungal agent to clear the infec-
tion.20-22 Therefore, the judgment of the clinician based 
on factors related to the clinical presentation and medical 

Figure 1. Extensive tinea corporis (A) and tinea cruris (B) in an adult male patient. 

A
B

Figure 2. Facial tinea incognito that developed after application of a 
midpotency topical corticosteroid.
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history of the individual patient and follow-up to ensure 
that treatment has been effective are vital components in 
the management of these disorders.

Available Topical Antifungal Agents
Several topical antifungal agents are available for treat-
ment of superficial fungal infections. These agents may 
differ in their mechanisms of actions, spectrum of activ- 
ity, available formulations, indications, and recommended 
frequency of use. The Table summarizes several available 
topical antifungal agents, including spectrum of activity 
for clinical use and structural class designations.23 

There are several options available to clinicians for 
treatment of superficial dermatophyte and yeast infec-
tions. Nystatin is a topical polyene antifungal agent 
that exhibits activity against superficial cutaneous and 
mucosal infections caused by C albicans but is not use-
ful for treatment of dermatophyte infections or tinea 
versicolor.20,21,23,24 Azole antifungal agents, such as keto-
conazole, econazole, sertaconazole, oxiconazole, and 
sulconazole, exhibit a broad spectrum of activity and 
have demonstrated efficacy in the treatment of cutane-
ous dermatophyte infections, candidiasis, and tinea  
versicolor.20,21,23,24 The topical allylamines, terbinafine 

and naftifine, and the benzylamine agent butenafine 
exhibit broad-spectrum antifungal activity in vitro and 
are used most commonly for treatment of cutaneous 
dermatophyte infections, with efficacy also reported 
for cutaneous candidiasis and tinea versicolor.20,21,23,24 
Butenafine has been reported to be more active than naf-
tifine and terbinafine against C albicans.20,25 Ciclopirox is 
a hydroxypyridine antifungal agent effective in the treat-
ment of cutaneous dermatophyte infections, candidiasis, 
and tinea versicolor.20,21,23,24 

Sertaconazole 
Sertaconazole nitrate 2% cream is the most recently intro-
duced topical azole antifungal agent in the United States 
indicated for treatment of tinea pedis.24 Additionally, 
sertaconazole is marketed in more than 20 countries 
worldwide in a variety of formulations, including 
cream, powder, gel, and solution for cutaneous fungal 
infections, and intravaginal tablet and cream for vulvo-
vaginal candidiasis.24,26

Mechanisms of Action
Similar to other azole antifungal agents, sertaconazole 
inhibits lanosterol 14-alpha-demethylase, resulting in 

			   Superficial 		  Pityrosporum 
Generic	 OTC	 Dermatophytes	 Candida	 (Malassezia furfur)

Butenafine†	 2	 1	 1	 1‡	

Ciclopirox§	 2	 1	 1	 1

Clotrimazolell	 1	 1	 1	 1	

Econazolell	 2	 1	 1	 1	

Ketoconazole	 2	 1	 1	 1

Naftifine¶	 2	 1	 1	 1‡

Nystatin** 	 2	 2	 1	 2

Oxiconazolell	 2	 1	 2	 2

Sertaconazolell	 2	 1	 1	 1

Sulconazolell	 2	 1	 1	 1

Terbinafine¶	 1	 1	 1‡	 1‡

  *OTC indicates over the counter; 2, no clinical activity; 1, clinical activity.
  †Benzylamine.
  ‡Clinical efficacy limited or uncertain.
  §Hydroxypyridine. 
  llAzole.
  ¶Allylamine.
**Polyene. 

Spectrum of Clinical Activity of Topical Antifungal Agents*23 
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subsequent reduction in synthesis of ergosterol, the 
primary sterol contributing to fungal cell membrane 
function and stability.20,24 The decreased availability of 
ergosterol coupled with intracellular accumulation of  
14-alpha-methylsterols leads to increased membrane 
rigidity, alterations in membrane permeability, changes in 
important membrane-bound enzymes, growth inhibition, 
and, ultimately, death of the fungal cell.20,24 In addition, it 
has been reported that sertaconazole induces direct dam-
age to membranes of susceptible organisms through bind-
ing to nonsterol lipids, resulting in impaired membrane 
regulatory function; leakage of intracellular contents, 
such as adenosine triphosphate; and rapid cell death.24,27 
Sertaconazole has also been shown to exhibit anti- 
inflammatory activity and antibacterial activity against 
some staphylococci and streptococci.24,27-32 

Anti-inflammatory Properties
The anti-inflammatory properties of several antifungal 
agents, including miconazole, fluconazole, sertaconazole, 
terconazole, ketoconazole, and ciclopirox, were studied 
in multiple in vivo and in vitro preclinical models of 
cutaneous inflammation and pruritus, with sertaconazole 
exhibiting the greatest ability to suppress cytokine release 
from phytohemagglutinin-stimulated human peripheral 
blood lymphocytes.29 It has also been reported that serta-
conazole was superior to other tested azole antifungal 
agents, including ketoconazole, in reducing irritant der-
matitis in an ear edema model and that it reduced scratch-
ing response in a murine model of pruritus comparable 
to hydrocortisone.27 The anti-inflammatory properties of 
an antifungal agent, such as sertaconazole, are believed 
to be important in symptom reduction, especially early 
in the course of treatment, and may obviate the need for 
application of other topical antipruritic agents.

Pharmacokinetic Properties
The lipophilicity of sertaconazole, related to its synthesis 
with a lipophilic benzothiophene ether, is believed to 
contribute to enhancement of epidermal penetration after 
topical application, with negligible systemic absorption 
noted on plasma analysis.24,27,33 A cutaneous reservoir 
effect has been noted, with 72% of the applied dose of 
sertaconazole present at 24 hours after application and 
with a cutaneous retention time test demonstrating the 
superior antifungal effect of sertaconazole at 12, 24, and 
48 hours after application as compared with that of bifon- 
azole.27,33 Although approved product labeling for serta-
conazole nitrate 2% cream in the United States indicates 
an application frequency of twice daily, the persistence 
of antifungal activity after application and the cutaneous 

reservoir effect explain why this agent has been shown to 
be effective after application once daily.27

Spectrum of Activity
Sertaconazole has been shown to be active against der-
matophytes, including T rubrum, T mentagrophytes, and 
E floccosum; yeasts, including C albicans, C glabrata, 
C krusei, Candida parapsilosis, C tropicalis, and M furfur; 
and some gram-positive bacteria, including staphylococ-
cal and streptococcal organisms.24,27,30-32,34 The antifungal 
activity of sertaconazole against several fungal isolates 
known to cause superficial fungal infections has been 
shown to be comparable or superior to that of other topi-
cal antifungal agents, including bifonazole and terbin-
afine.24,27,31,32 Antifungal resistance to sertaconazole has 
not been demonstrated.27,31,32

Clinical Applications
Tinea Pedis
In 2 randomized, multicenter, double-blind, parallel-
group, vehicle-controlled trials (N5349), patients with 
interdigital tinea pedis were treated with either sertacon-
azole nitrate 2% cream or vehicle cream twice daily for  
4 weeks.35 Overall treatment success, based on inves-
tigator global assessment of signs and symptoms, 
demonstrated statistical superiority (P,.0009) of serta-
conazole (57.9%) versus vehicle (39.9%). Relief of pruritus 
was reported to be rapid by patients in the sertaconazole 
arm, with 77% indicating mild or absent pruritus within 
7 days as compared with 20% at baseline. After 3 weeks 
of application, 64% of sertaconazole-treated patients 
reported no pruritus as compared with 44% of patients 
treated with vehicle cream (P5.0001). Additionally, a 
mycologic cure rate of 66.2% was sustained at 6 weeks  
(2 weeks posttreatment) in sertaconazole-treated patients, 
a rate 3-fold higher than that observed in the vehicle arm 
of the trial (P,.0001). Tolerability and safety were favor-
able in both study arms, with cutaneous adverse reac-
tions comparable in actively treated and vehicle-treated 
patients. Figures 3A and 3B demonstrate clinical clear-
ance of tinea pedis after 2 weeks of use of sertaconazole 
nitrate 2% cream applied twice daily.

Other Reported Uses 
The efficacy, safety, and tolerability of sertaconazole 2% 
cream (n5295) and miconazole nitrate 2% cream 
(n5274) applied twice daily for 28 days were evalu-
ated in several presentations of cutaneous mycoses, 
including tinea pedis, tinea corporis, tinea barbae, tinea 
manus, and tinea cruris.27 Treatment with sertaconazole 
demonstrated a definite trend toward greater efficacy 
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and more rapid clinical clearance. At the third follow-up 
visit, microscopic examination was negative in 86.8% 
and 79.2% of patients treated with sertaconazole and 
miconazole, respectively (P,.02). None of the patients 
in the sertaconazole-treated group and 5 patients in the 
miconazole-treated group developed contact dermatitis 
at application sites.

Topical sertaconazole has also been shown to be 
effective for tinea versicolor and seborrheic dermati-
tis.27 Although seborrheic dermatitis is an inflammatory 
dermatosis and not a fungal infection, overgrowth of  
M furfur appears to be a component of its pathogenesis.

Twice-daily application of sertaconazole 2% cream for 
up to 4 weeks is effective in eradicating tinea versicolor.27 
In European trials, a 2% gel formulation of sertaconazole 
applied once every 3 days over a 4-week period was 
effective for the treatment of seborrheic dermatitis and 
proved to be superior to ketoconazole 2% gel.26,27 

In one report, patients with intertrigo of the toe webs, 
groin, umbilicus, and axillae were successfully treated 
with sertaconazole nitrate 2% cream (N510).36

Sertaconazole vaginal tablet and cream formulations, 
approved for use in several countries other than the 
United States, have been studied extensively as treat-
ments for vulvovaginitis and have demonstrated both 
efficacy and safety.26

Safety of Topical Sertaconazole
Similar to other topical azole antifungal agents, sertacon-
azole exhibits a favorable tolerability and safety profile 
and has not been associated with any serious adverse 
events.24,26,27,35 Allergic contact dermatitis, including cross-
sensitivity with other azole antifungal agents, is rare.37

Comment
Sertaconazole, a topical azole antifungal agent, exhibits 
a dual antifungal mechanism of action, antibacterial 
activity, and anti-inflammatory properties and demon-
strates a broad spectrum of activity against numerous  

fungal pathogens. Multiple studies 
have demonstrated efficacy and safety 
in the treatment of cutaneous derma-
tophytosis, tinea versicolor, cutane-
ous candidiasis, mucosal candidiasis, 
intertrigo, and seborrheic dermatitis. 
Pharmacokinetic properties demon-
strate an epidermal reservoir effect 
posttreatment, which may allow for 
once-daily application and may also be 
applicable for maintenance treatment 
in patients predisposed to reinfection. 

Based on data collected from studies and clinical experi-
ence worldwide, topical sertaconazole is both safe and 
well tolerated.
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