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Summary 
Synopsis Amorolfine is a structurally unique, topically active antifungal agent, which pos- 

sesses both fungistatic and fungicidal activity in vitro. Its spectrum of in vitro 

Page 1
ARGENTUM EX1037



104 Haria & Bryson 

Antifungal Activity 

Pharmacokinetic 
Properties 

activity includes dermatophyte, dimorphic, some dematiaceous and f!lamentous 

fungi, and some yeasts. In clinical trials, application of amorolfine 5% nail lac- 

quer once or twice weekly for up to 6 months produced mycological and clinical 

cure in approximately 40 to 55% of patients with mild onychomycosis 3 months 

after cessation of therapy. Overall cure and improvement was observed in ap- 

proximately 85 to 90% of patients with superficial dermatomycoses following 

treatment with amorolfine 0.25% cream for up to 6 weeks. However, few control- 

led, comparative trials are available for these different mycoses, and only small 

numbers of patients have been evaluated to date. Both preparations appear to be 

well tolerated; only minor tocalised adverse events have been reported in clinical 

trials. 

At present, the major potential indication for topical amorolfine appears to 

be onychomycosis. Within this clinical setting, amorolfine should be reserved for 

patients with mild infection without nail matrix involvement. Systemic therapy, 

however, remains essential for patients with severe intractable onychomycosis 

involving the nail bed. Evidence to date does not clarify whether the use of adju- 

vant topical amorolfine reduces the need for systemic therapy in patients with 

severely infected nails, or whether amorolfine is beneficial in individuals unre- 

sponsive to other treatment options. 

Amorolfine is a morpholine derivative which is chemically distinct from other 

currently available antifungal agents. It acts primarily by inhibiting ergosterol 

biosynthesis, a component of fungal cell membrane, and possesses both fungi- 

static and fungicidal activity. Despite in vitro activity against various fungi, ani- 

mal test models indicate that amorolfine is inactive when given systemically for 

life-threatening mycoses. 

Conventional in vitro susceptibility tests indicate that amorolfine has greatest 

fungistatic activity against dermatophyte and dimorphic fungi. It is also active 

against some dematiaceous and filamentous fungi, and against some yeasts. Fun- 

gicidal activity is also highest against Trichophyton mentagrophytes. 

In the guinea-pig, topical amorolfine 0.01% was effective against cutaneous 

infection induced by T. mentagrophytes. On a concentration basis, amorolfine 

showed greater activity in clearing fungal lesions in this model than naftifine, 

oxiconazole, ketoconazole, bifonazole and clotrimazole, but lower activity than 

terbinafine. In rats, a dose-dependent log reduction in vaginal yeast cell counts 

was also observed with topical amorolfine starting at concentrations of 0.01%; 

vaginal candidiasis was completely cleared at a concentration of ! %. 

Amorolfine penetration through human nail follows an exponential relationship 
between drug concentration and nail layer. In vitro data suggest that soft diseased 
nails will retain less drug than hard compact nails. After a single application of 
nail lacquer (formulated with methylene chloride), permeation of [3H]amorolfine 

5% through the thumbnail ranged from 20 to 100 gg/L/h. 
Mean percutaneous absorption of amorolfine through healthy human skin fol- 

lowing a single application of 0.25% cream did not exceed 10% of the total 
administered dose. Systemically absorbed radioactive amorolfine was slowly ex- 
creted via urine and faeces over 3 weeks; plasma concentrations of <0.5 gg/L 
were detected in all samples. Further studies in volunteers indicate that active 
concentrations of amorolfine may be retained in healthy skin for 2 or 3 days after 
single applications of 0.5% cream or alcohol solution, respectively. 
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Therapeutic Potential 

TolerabilJty 

Dosage and 
Administration 

The therapeutic efficacy of amorolfine has been investigated in patients with 
onychomycosis, dermatomycoses and vulvovaginal candidiasis. In total, only 
small patient numbers have been evaluated, and comparative data are minimal. 

Available noncomparative data in approximately 600 patients suggest that 
amorolfine 5% nail lacquer applied once or twice weekly for up to 6 months may 
be effective in mild onychomycosis without nail matrix involvement. Mycologi- 
cal and clinical cure rates of about 40 to 55% were observed in treated patients 3 
months after cessation of therapy; fingernails responded consistently better than 
toenails. Preliminary data in patients with mild disease suggest that topical 
amorolfine may also be useful in conjunction with oral griseofulvin to enhance 
cure; further double-blind studies are, however, required to ascertain the potential 
benefits of combined therapy. 

Amorolfine 0.25% cream may be beneficial in patients with other superficial 
skin infections; in 208 patients, it appeared to be comparable in efficacy with 
bifonazole 1% cream. Amorolfine alcohol aerosol solutions 0.5 and 2% may also 
be useful in patients with foot mycoses. Similarly, a single vaginal dose of 
amorolfine 50 or 100rag appeared to be as effective as one clotrimazole 500mg 
pessary in 118 women with vulvovaginal candidiasis. 

In clinical trials, topical amorolfine (5% nail lacquer and 0.25% cream) appeared 
to be well tolerated, with up to 5% of patients reporting minor symptoms. In 
patients using the nail lacquer, these events included burning, itching, redness 
and local pain which were tolerable and confined to the site of application. Ad- 
ditional events of scaling, weeping, blistering and oedema were also described 
for the cream. A similar adverse event profile was reported for both the alcohol 
solution and vaginal tablets. 

Amorolfine 5% nail lacquer should be applied to the affected nail once or twice 

weekly. Treatment should be continued without interruption until the nail has 

regenerated and affected areas are cured. This may require up to 6 months of 

treatment for fingernails and between 9 and 12 months for toenails. 

Amorolfine 0.25% cream should be applied to affected skin areas once daily 

for up to 6 weeks. Therapy should be continued until clinical cure is achieved, 

and for several days thereafter. 

Amorolfine is a morpholine derivative which is 

structurally distinct from other currently available 

antifungals (fig. 1). It has been developed as a top- 
ical agent for the treatment of onychomycosis and 

other superficial mycoses. Amorolfine acts primar- 
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Fig. 1. Structural formula of amorolfine. 

ily by inhibiting ergosterol biosynthesis, a compo- 
nent of fungal cell membrane, and possesses both 

fungistatic and fungicidal activity. Throughout this 
review the nomenclature used for the various fun- 

gal infections discussed follows the recommenda- 
tions of the International Society for Human and 
Animal Mycology ( 1992).11] 

I. Antifungal Activity 

1,1 In Vitro Studies 

I. I. I Fungistatic Activity 
Antifungal susceptibility tests generally pro- 

vide limited clinically useful data regarding the 
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susceptibility of an isolated organism from a pa- 

tient to a particular antifungal agent.[2] The reli- 

ability of in vitro testing is hampered by various 

factors including the lack of interlaboratory repro- 

ducibility. Minimum inhibitory concentration 

(MIC) values depend heavily on experimental con- 

ditions such as the medium used, pH, inoculum size 

and duration of incubation. Moreover, correlation 

between in vitro susceptibility and clinical efficacy 

is extremely variable.[3] Nevertheless, in vitro tests 

may provide preliminary data on antifungal activ- 

ity, although the results of comparative studies 

should be interpreted cautiously. 

Traditional susceptibility tests show that 

amorolfine possesses in vitro activity against a 

wide range of pathogenic fungi (table I). Available 

data have been collated from various studies using 

a variety of experimental conditions. Of the species 

tested, the most susceptible are dermatophyte and 

dimorphic fungi. The activity of amorolfine against 

yeasts and moulds is more variable, and it is gen- 

erally less active against these organisms. Al- 

though various studies have directly compared the 

activity of amorolfine with other antifungal agents, 

relevant comparisons of in vitro activity between 
all the agents tested cannot be made from 

summarised MIC values alone. 
The combination of amorolfine with griseo- 

fulvin, ketoeonazole, itraconazole or terbinafine 
resulted in a slight increase in fungistatic activity 
(as assessed by MIC values) in comparison with 

amorolfine alone. Of the organisms tested, this 

finding was consistent only for dermatophytes, but 

not yeasts.[11] 

The ability of fungi such as Candida albicans to 

exhibit structural dimorphism, i.e. to grow either 

as a budding yeast or as an elongated mycelium, is 

of importance when considering its pathogenicity. 

Of the 2 available morphological forms, the hyphal 

form appears to possess greater virulence than the 

yeast form, although both are generally present 

within an infected lesion. In vitro MIC assessments 

of antifungal activity during germ tube formation 

(the primary stage in the development of hyphae) 

may reflect in vivo efficacy more closely than con- 

Table I. Summary of the in vitro activity of 
pathogenic and opportunistic fungi[4"9] 

amorolfine against 

Organism MIC range 

(rag/L)a 

Dermatophyte fungi 

Trichophyton mentagrophytes 
T. rubrum 

Epidermophyton floccosum 

Microsporum canis 

M. gypseum 

Filamentous fungi (moulds) 

0.001-0.13 

<0.001-0.13 

0.003-6.2 

0.001-0.13 

0.01-0.13 

Aspergillus fumigatus 16->128 

A. flavus 30->128 

A. niger 3->100 

A. nidulans 3->100 

Acremonium spp. 0.25-2 

Fusarium spp. 0.3-100 

Scopulanopsis brevicaulis 0.03-5 

Scytalidium spp.b 0.1 - 1 

Pathogenic yeasts 

Candida albicans 0.001 ->100 

C. glabrata (T. glabrata) 0.06->100 

C. guilliermondii 0.1-2 

C. krusei 0.05-10 

C. parapsi!osis 0.02-100 

C. tropicalis 0.001->100 

Cryptococcus neoformans <0.001-8 

Pityrosporum spp. ( Malassezia spp.) 0.005-0.5 

Dimorphic fungi 

Blastomyces dermatitidis O. 13-0.5 

Histoplasma capsulatum 0.063 

Sporothrix schenckii 0.63-0.5 

Dematiaceous fungi 

Phaeohyphomycosis complexc 0,63-0.25 

Chromoblastomycosis complexd 0.13-> 128 

a Commonly used culture media for antifungal tests include 

Casitone agar/broth,[4,s,7] Kimmig’s agar,[6,8] Sabourand’s 

agarN and Dixon’s agar[9]. MIC values generally determined 

by agar dilution methods. Incubated at 28, 30 or 37°C for 2 

to 7 days. 

b Data taken from a review by Polak.[lo] 

c Exophiala jeanselmeL Wangiella dermatitidis, Ciadosporium 

bantianum. 

d Fonsecaea pedrosoL Phialophora verrucosa. 

Abbreviation: MIC = minimum inhibitory concentration. 

ventional MIC values.[]21 These latter tests primar- 

ily target yeast forms and do not take the dimorphic 

nature of this organism into account. In this re- 

spect, the antifungal activity of amorolfine ap- 
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peared greater than that of terbinafine or flucon- 

azole, but comparable to itraconazole, miconazole 

or econazole, and lower than clotrimazole or keto- 
conazole.[t2] 

To improve both thepredictive value and repro- 

ducibility of classical in vitro tests, various other 

methods have also been proposed, all of which use 

criteria other than MIC values to assess antifungal 

susceptibility.[2] One method calculates the area of 

a given sector under an antifungal dose-response 

curve and expresses this as a percentage of the 

dose-response curve of a theoretical noninhibitory 

drug; the value obtained is the relative inhibition 

factor (RIF).[13] For drugs that are noninhibitory 

this value approaches 100%, but for highly active 

agents RIF approaches 0%. Antifungat RIF values 

are calculated by measuring fungal adenosine tri- 

phosphate (ATP) concentrations in tissue culture 

mediums.[141 Under these conditions, amorolfine 
showed greater activity against dermatophytes 

than Candida or Aspergillus spp. with mean re- 

spective RIF values of 29, 67 and 93%.[13j In gen- 

eral, these values were comparable with those ob- 

tained for topical azole antifungals (including 

clotrimazole, econazole, miconazole, bifonazole) 
in terms of activity against Candida and dermato- 

phytes; amorolfine, however, was less active than 

the azole antifungals against Aspergillus spp. 

Spectrophotometric assays of yeast growth rel- 

ative to control growth also produce highly repro- 

ducible values which may allow the clinical sus- 

ceptibility of an organism to an antifungal to be 

predicted. Relative growth is inversely related to 

the relative susceptibility of an organism to an in- 

hibitor, such that the greater the percentage value 

for a given isolate the lower the susceptibility of 
that isolate to the agent tested.[23 Using in vitro 

microdilution plate cultures with amorolfine at a 

concentration of 13 rag/L, preliminary findings in- 
dicate that of the Candida spp. assessed, C. al- 

bicans was the least susceptible to amorolfine (rel- 

ative growth = 70%) whereas C. krusei was the 

most susceptible (=10%). Furthermore, relative 

growth data thus obtained correlated well with 

MIC values. 

The susceptibility of yeasts to antifungal agents 
may be influenced by changes in incubation tem- 
perature. In the case of amorolfine, an increase in 
temperature from 25 to 37°C lowered the suscep- 
tibility of C. albicans and C. tropicalis, but not of 
C. glabrata, C. krusei or C. tropicalis as assessed 
by relative growth values.[15] These in vitro find- 
ings may reflect in vivo clinical efficacy; certainly 
the topical efficacy of amorolfine is greater than its 
systemic efficacy in deep organs at temperatures of 
37oc.[16] 

I. 1.2 Fungicidal Activity 
The fungicidal activity of an agent (i.e. the abil- 

ity of that drug to kill fungi) depends on both the 
concentration of drug and the duration of contact; 

lower drug concentrations may be fungicidal with 

longer contact. Of the organisms tested (Tricho- 

phyton mentagrophytes, C. albicans, Histoplasma 

capsulatum and Cryptococcus neoformans), amorol- 

fine showed greatest fungicidal activity against T. 

mentagrophytes; respective concentrations of 
amorolfine required for 90% killing of these fungi 
after a 48-hour incubation period on casitone me- 
dium were:0.001, 1, 1.7 and 30 mg/L. At 24 hours, 

90% killing was achieved with corresponding con- 
centrations of 3, 3, 10 and 100 mg/L.[161 

1.2 In Vivo Studies 

The therapeutic efficacy of amorolfine is limi- 

ted to superficial fungal infections such as derma- 
tomycoses and vaginal candidiasis. Despite its in 

vitro activity against various fungi, animal test 
models indicate that amorolfine is inactive when 

given systemically for life-threatening myco- 
ses.[ 16] This lack of systemic activity has been pos- 

tulated to result from rapid metabolism or exten- 
sive protein binding.[16] Other factors such as 
higher internal temperatures of 37°C may also 

lower the susceptibility of some organisms to 

amorolfine (section 1.1.1). 
In guinea-pigs cutaneously infected with T. 

mentagrophytes, fungal foci were cleared by topi- 

cal application of amorolfine for 11 days.[161 Effi- 

cacy was assessed by 2 parameters: a reduction in 
lesion severity or an increase in the number of my- 
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cosis-free animals. On a concentration basis, 
amorolfine showed greater activity than naftifine, 

oxiconazole, ketoconazole, bifonazole and clo- 
trimazole, but lower activity than terbinafine when 

treatment was initiated 6 hours after infection (be- 
fore fungal foci are visible); at respective amorol- 

fine and terbinafine concentrations of 0.01 and 

0.001%, all animals were free of fungal lesions. 

Higher concentrations ranging from 0.03 to 1% 

were required to produce comparable effects for 

the other agents tested above. Similar results were 

also observed when treatment was delayed to 3 

days after infection (as lesions became visible); al- 

though foci were completely cleared by topical 

amorolfine 0.03% and terbinafine 0.1%, the latter 
was more effective in reducing the lesion 
score [10,16] 

Studies in the rat indicate that topical amorol- 

fine may also be useful in the treatment of vaginal 

candidiasis. Efficacy was assessed by reductions in 

vaginal yeast cell counts of C. albicans. Twice 

daily intravaginal application of amorolfine, with 

concentrations starting at 0.01% for 3 days, pro- 

duced a dose dependent log reduction in cel! count; 

a concentration of 1% cleared the vagina of C. al- 
bicans completely.UOJ6] 

1.3 Other Effects 

Modifications in processes such as phagocyto- 
sis and intracellular killing of fungi by antifungal 

agents may be favourable and enhance fungal 

death. Using a neutrophil monolayer assay, in vitro 

data suggest that amorolfine does not affect neutro- 

phil phagocytosis, or affect fungal cell wall biosyn- 

thesis in a manner which enhances attachment of 
fungi to neutrophil membranes.[17] Activation of 

other neutrophil functions such random migration 

and chemotaxis were, however, inhibited in an- 
other study.J18] 

The ability of fungi such as C. albicans to ad- 

here to host cells, prosthetic devices or catheters is 

a major factor in the pathogenesis of infection. In- 

cubation of C. albicans for 18 to 24 hours with 
amorotfine 2.5 mg/L produced a significant dose 
dependent reduction in adherence properties; this 

effect was not observed after shorter incubation 

times of 10 minutes to 2 hours. At these respective 

times, adherence values of 13 and 52% were noted 
for C. albicans.[18,191 

1,4 Mechanism of Action 

The fungistatic or fungicidal activity of amorol- 

fine depends primarily on its ability to inhibit the 

formation of ergosterol, a component of the fungal 

cell membrane.U°] Alterations in membrane sterol 
content lead to changes in membrane permeability 

which subsequently affect fungal metabolic pro- 
cesses. Within this sterol biosynthetic pathway, 
amorolfine interferes with 2 enzymes, A~4-reduc- 

tase and A7AS-isomerase, leading to depletion of 
ergosterol (fig. 2).[2°] These effects are both time 

arid concentration dependent; observed changes in 

sterol patterns correlate with inhibition of fungal 

growth. Although amorolfine exhibits significantly 

higher affinity for the isomerase than the reductase 

enzyme as seen by their respective ICso (concen- 

tration producing 50 % inhibition) values of 0.0018 

versus 2.93/.tmol/L in Saccharomyces cerevisiae (a 
nonpathogenic yeast), the earlier position of the re- 
ductase enzyme within this pathway gives it 
greater importance. At a molecular level, amorolf- 
ine does not primarily affect cellular respiration or 

synthesis of DNA, RNA, protein or carbohydrate 
at inhibitory drug concentrations.[1°] 

Secondary damage within fungal cell ultrastruc- 

ture arising from membrane disruption by inhibi- 

tion of ergosterol formation has been demonstrated 

in vitsv by electron microscopy. At concentrations 

of 0.1 to 100 rag/L, amorolfine produces varying 

degrees of damage within nuclei, mitochondria, 

cytoplasm, cytoplasmic membrane and cell wall of 
both T. mentagrophytes and C. albicans.[21] The 

resulting loss of essential physiological activity 

may ultimately lead to inhibition of growth or cell 
death. In T. mentagrophytes these effects were ap- 

parent at lower concentrations of amorolfine 0.08 
mg/L.[221 Similar effects have also been described 
for other agents such as terbinafine[23] and oxi- 

conazole.[24] 
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Fig. 2. Sterol biosynthetic pathway in fungi, showing the steps 
at which amorolfine, terbinafine and azole antifungals inhibit 
enzymes. 

2. Pharmacokinetic Properties 

At present, only two topical preparations of 
amorolfine (5% nail lacquer and 0.25% cream) are 
commercially available for the treatment of ony- 

chomycosis and superficial dermatomycoses. Al- 
though the efficacy of an alcohol aerosol solution 
and vaginal tablets has been assessed in small pa- 
tient numbers, pharmacokinetic data are not avail- 
able for these preparations. 

2,1 Nail Tissue Penetration 

Historically, topical therapy for onychomycosis 
has met with little success, due in part, to poor 
penetration of the antifungal agent into nail tissue. 
In humans, the pharmacokinetics of amorolfine 
penetration follow an exponential relationship be- 
tween drug concentration and nail layer. Although 
highest in vitro amorolfine concentrations (0.96 to 
6.68 gg/mg) were observed in the uppermost layer 
of the nail, some microbiological activity (>0.06 
gg/mg) was also measurable in lower nail lay- 
ers.[25] Amorolfine concentrations in pretreated 
nail slices, measured by inhibiting the growth of C. 
albicans, further demonstrate that its penetration 
through human nail is dependent on the nail con- 
dition, such that soft diseased nails will retain less 
drug than hard compact nails.[25] While the amount 
of amorolfine present within the nail may be 
readily measured using this technique, these re- 
sults do not indicate whether the concentration 
measured is freely available to inhibit fungi or 
whether it is bound to keratinised tissue.[25] 

In vitro permeation of amorolfine through hu- 
man nail has also been assessed by measuring 
amorolfine flux through nails mounted within dif- 
fusion chambers.[26! Results thus obtained suggest 
that sufficient concentrations of amorolfine are 
available in both the nail plate and bed to give fun- 
gistatic and fungicidal concentrations against some 
species, such as dermatophyte and dimorphic fungi 
(sections 1.1 and 1.2). After a single application of 
nail lacquer (formulated with methylene chloride), 
permeation rates of [3H]amorolfine 5% through 
the thumbnail ranged from 20 to 100 gg/L/h (vs 
100 to 200 gg/L/h through human trunk skin); peak 
rates of 100 gg/L/h occurred between 5 to 25 hours 
after a single application. [26] A comparable profile 
was observed after multiple applications over a pe- 
riod of 8 days. Although toenails were assessed in 
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this study, available data do not clarify whether 
similar concentrations to those permeating through 
thumbnails also penetrate through toenails. 

Penetration rates through the nail may also be 
vehicle dependent. In vitro permeation of amorol- 
fine was consistently lower with an ethanol vehicle 
in comparison with methylene chloride, but greater 
with penetration enhancers such as dimethyl sul- 
foxide (DMSO).[26] These differences, however, 
were not apparent in vivo. The use of two amorol- 
fine 5% lacquer formulations (ethanol vs methy- 
lene chloride) in 34 patients with mild disease pro- 
duced comparable responses in terms of fungal 
inhibition zones.[27] Whether these preparations 
will have a similar effect on infections deeply 
seated in the nail plate is, however, unclear. It 
should be noted that commercially available 
amorolfine 5% nail lacquer is formulated with a 
methylene chloride base. 

2.2 Percutaneous Absorption and 

Cutaneous Retention 

Available data suggest that the mean percutane- 
ous absorption of [t4C]amorolfine 0.25% cream 
applied to healthy skin (left intact or stripped) is 
unlikely to exceed 10%.[28] Following a single ap- 
plication in 12 volunteers, recovery of radioactive 
amorotfine from occlusive dressings and skin strip- 
pings were comparable in all subjects. In addition, 
the highest levels of radioactivity were observed 
within the topmost layer of the stratum comeum. 
After application, absorbed radioactive amorolfine 
was slowly eliminated via the urine and faeces over 
a period of 3 weeks; in all plasma samples, measur- 
able quantities of intact drug were <0.5 gg/L. Thus, 
although only small amounts of amorolfine appear 
to be absorbed through the skin, it is uncertain 
whether multiple doses will significantly affect this 
profile. 

In the guinea-pig, the cutaneous retention time 
of a single topical dose of amorolfine cream 0.5% 
was measured by infecting pretreated skin with 
fungus spores after 24 to 96 hours. The protective 
effect of amorolfine increased as the interval be- 
tween pretreatment and fungal challenge de- 

creased. Within this experimental model, the ap- 
pearance of fungal loci were delayed for 16 days 
when fungal spores were administered 24 hours af- 
ter amorolfine treatment.[29] Even after 96 hours, 
the cutaneous persistence of amorolfine prevented 
the appearance of foci for approximately 10 days. 

The persistence of amorolfine 0.5% cream or 
alcohol solution within human skin has also been 
assessed in 6 volunteers. After a single application 
of the cream, inhibition of dermatophyte growth 
(Trichophyton spp.) was observed in treated skin 
strippings for up to 48 hours; a corresponding value 
of up to 3 days was obtained for the alcohol solu- 
tion.[3°] While these results support once daily top- 
ical application of amorolfine, the effect of dis- 
eased skin on the retention properties of amorolfine 
requires investigation. 

3. Therapeutic Potential 

The therapeutic efficacy of various topical prep- 

arations of amorolfine (nail lacquer, cream and 

spray) have been evaluated in patients with ony- 
chomycosis and superficial dermatomycoses. 

Topical agents are generally recommended only for 
superficial localised mycoses; widespread or in- 

tractable fungal infections require systemic ther- 
apy. Additionally, systemic therapy is usually re- 
quired for fungal infections of the nail and scalp, 

whereas other infections (including tinea pedis) 
may show adequate responses to topical ther- 

apy.I31,32] In this context, it is important to bear in 

mind that available clinical trial data within these 
therapeutic areas rarely include long term follow- 

up, and thus current recommendations are based 
primarily upon clinical experience.[311 Other topi- 

cal amorolfine preparations such as vaginal tablets 
have also been assessed in patients with vulvovagi- 

nal candidiasis. 

3,10nychomycosis 

Fungal infections of the nail account for more 
than 90% of nail infections and represent about 
30% of all superficial fungal infections.J331 Ony- 
chomycosis is especially prevalent in adults and 
the elderly but relatively infrequent in children. In- 
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Table II. Various clinical presentations of onychomycosis[3436] 

Form of onychomycosis Clinical features 

Distal and lateral subungual Commonest form. Invasion of the undersurface of nail plate starts at distal 

Superficial white 

Proximal subungual 

Total dystrophic 

edge and side of nail plate, and progresses to proximal end of nail. The 

nail plate thickens and becomes friable as the infection becomes 

established 

Uncommon and mainly seen in toenails. Fungal invasion of the superficial 

surface of the nail plate alone occurs. White ’islands’ Of infection may be 

easily removed by scraping nail 

Uncommon. Proximal invasion of the nail plate occurs usually secondary 

to chronic paronychia. In dermatophyte infections the subungual nail plate 

is also affected; fungal invasion may extend distally and involve all nail 

layers 

Occurs as a result of any of the above 3 types, or may be associated with 

chronic mucocutaneous candidiasis. The entire nail plate is destroyed, 

leaving a thickened and abnormal nail bed 

Causative organism 

Trichophyton spp., E. 

floccosum, S. brevicaulis, S. 

dimidiatum 

T. mentagrophytes, 

Acremonium s pp. 

C. albicans, T. rubrum 

fections may arise from invasion of healthy nail or 
may be secondary to pre-existing nail disease or 
tinea pedis (athlete’s foot). Clinical onychomyco- 
sis is defined by the method in which fungal inva- 
sion of the nail occurs; 4 main types are recognised 
(table II). Of the organisms implicated, dermato- 
phytes (Trichophyton spp. and Epidermophyton 
floccosum) are the most common, yeasts (in partic- 
ular C. albicans) are the second most frequent 
pathogen, whereas nondermatophyte infections 
from moulds such as Scopulariopsis brevicaulis, 
Scytalidium dimidiatum (previously known as 
Hendersonula toruloidea), S. hyalinum, Aspergil- 
lus or Fusarium spp. are relatively rare and these 
organisms are generally considered to be second- 
ary invaders of previously damaged nails (table 
III). The prevalence of specific organisms is also 
dependent upon geographical location.[34,35,381 

Although not considered a serious health risk, 
onychomycosis is a chronic infection and difficult 
to eradicate completely. Cure rates for toenail in- 
fections are especially low (10 to 40%) even after 
prolonged systemic use of antifungal agents such 
as griseofulvin.[39,4°] Fingernail infections gener- 
ally respond better to therapy, but long term treat- 
ment is still necessary.[411 Treatment responses de- 
pend on both the extent of affected area and nail 
growth rate;[37,42] in extensive toenail infections 
outgrowth of the affected nail from the distal end 
may take up to 12 months, but this is generally 
reduced to 3 to 4 months in fingernail infections. 

Over the last 30 years the mainstay of treatment 
for onychomycosis has been griseofulvin, despite 
its lack of activity against C. albicans. Even with 
prolonged courses of griseofulvin, the overall cure 
rate for toenail infections has been less than 40%. 
Increasing resistance of dermatophytes to griseo- 
fulvin has also been reported.[431 Another conven- 
tional agent ketoconazole, while active against 
Candida spp., rarely may cause liver dysfunction 
and is thus not recommended as a first-line 
agent.[44] More recently, agents such as itracon- 
azole,[451 terbinafine[46] and fluconazole147] have 
shown good efficacy for dermatophyte onychomy- 
cosis with cure rates >70%. A more detailed dis- 
cussion on the treatment of onychomycosis may be 
found in a review by Hay.[48] 

Laboratory confirmation of onychomycosis by 
microscopy, culture and/or histological evaluation 
of nail clippings and subungual debris is manda- 
tory before initiating therapy, since the various in- 

Table IIi. Pathogens isolated at baseline in patients with 

onychomycosis of toenails (n = 358) and/or fingernails (n = 88)[37] 

Pathogen % isolated 

toenails fingernails 

Trichophyton rubrum 56 35 

Trichophyton mentagrophytes 19 11 

Other dermatophytes 2 3 

Candida albicans 1 t 30 

Other yeasts 10 19 

Moulds 2 2 
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Table IV. Summary of studies evaluat]ng the efficacy of amorolfine nail lacquer (AMO) for the treatment of onychomycosis, Treatment duration 

was 6 months 

Reference Site of infection Study Treatment Patient response (%)a 

(= % of toenail design (no. of patients) overall mycological negative clinical 
assessments) cureb    curec culture cured 

Dose-response studies 

Lauharanta[5°]        FN/-I-N (85)     db,r, pg,mc AMO 2% ow (49)             12 

AMO 5% ow (51) 38* 

Reinel & Clarke[49] FN/TN (75) nb,r, pg,mc AMO 5% ow (156) 46 71 

AMO 5% bw (161) 52 75 

Noncomparative study 

Zau9[37] FN/TN (80) nc,nb,mc    AMO 5% ow (446) 

Combination therapy 

Lauharanta et al.[51] FN/TN (90) 

FN (55) 

TN (54) 

FN (73) 

TN (67) 

FN (52) 

TN (41) 

nb,£pg Phase 1 (2 months)e 

AMO 5% bw + GRI lg od (87) 

GRI lg od (85) 

Phase 2 (4 months) 

AMO 5% bw (87} 

42 

13 

67 

GRI 500mg od (85) 45 

FN (32) 

TN (22) 

FN (15) 

TN (11) 

a Response at follow-up (i.e. 3 months after stopping therapy). 

b Assessed by negative fungal cultures with clinical recovery (_<10% nail affected). 

c Assessed by negative microscopy and negative culture. 

d Assessed visually by clinical improvement scales. Parameters measured include nail thickening, splitting, and discoloration. 

e Efficacy assessed at 2 and 6 months. Findings after 1 year’s therapy are currently awaited. 

Abbreviations and symbols: bw = twice weekly; db = double-blind; FN = fingernail; GRI = griseofulvin; mc = multicentre; nb = nonblind; 
nc = noncomparative; od = once daily; ow = once weekly; pg = parallel group; r = randomised; TN = toenail; * significant difference between 

treatment options (p < 0.05). 

vading organisms respond to different thera- 
pies.E34] Histological examination reveals not only 

the fungal elements present but also the depth of 
their penetration into the nail plate.[48] 

The efficacy of amorolfine nail lacquer has been 

evaluated in 3 multicentre studies comprising cen- 

tres from Europe, Latin America, Asia and New 

Zealand (sections 3.1.1 and 3.1.2). Only patients 

with mild onychomycosis (with less than 80% af- 

fected nail surface, intact matrix and lunula) were 

recruited into these studies; the main indications 
being distal subungual onychomycosis (75%), 

with superficial white onyehomycosis (10%) and 

other mixed forms (15%) representing the remain- 

def.[37] Despite the high proportion of patients with 

toenail infections requiring prolonged therapy, 

maximum treatment duration in these studies was 

only 6 months. Of the 2 most common invading 
organisms, the prevalence of T. rubrum was greater 

than that of T. mentagrophytes (table III). Concom- 

itant fungal infections such as tinea pedis were si- 

multaneously treated with amorolfine 0.5 % cream. 

Treatment of onychomycosis is generally con- 

tinued until clinical and mycological cure is 

achieved.J36] In the studies discussed, efficacy was 

based upon separate mycological (direct micros- 

copy and cultures) and clinical (subjective im- 

provement scale) measures at treatment end and at 

follow-up (3 months post-treatment), or upon an 

overall assessment of both culture results and clin- 

ical changes at follow-up. The criteria for overall 

cure included negative fungal cultures with clinical 

© Adis International Limited. All rights reserved. Drugs 49 (1) 1995 

Page 10



Amorolfine: A Preliminary Review 113 

recovery (_<10% nail affected), whereas for im- 

provement negative cultures were accompanied by 

clinical improvement (at least 20% reduction of 
total affected area compared with baseline). Posi- 
tive fungal cultures were defined as treatment fail- 

ures.[421 It is important to note that although nega- 
tive fungal cultures provide evidence of drug 
efficacy, they do not indicate permanent eradica- 
tion of the organism. Furthermore, visually as- 
sessed clinical improvement scales (which exam- 
ine parameters such as nail thickening, splitting 

and discolouration) only estimate the percentage 

of clinically healthy to clinically diseased nail 
plate. L49] 

Recent proposals by the American Food and 
Drug Administration (September 1994), however, 

state that successful treatment of onychomycosis 
may be defined by clinical parameters alone; al- 
though a negative mycological culture is not re- 
quired in clinical practice these data should be col- 
lected in clinical trials. Mycological confirmation 
of the presence of a causative fungal agent at the 
beginning of a study is still necessary. 

3.1.1 Dose-Response Studies 

Dose-response studies in patients with mild 
onychomycosis, mainly of the toenail, have evalu- 
ated the efficacy of amorolfine nail lacquer at 2 
different concentrations (2 vs 5%)[5°] and with 2 
different application regimens (once weekly vs 

twice weekly)1491 [table IV]. Although overall cure 
rates were greatest when the 5% lacquer was ap- 
plied twice weekly, these were not significantly 
higher than those values obtained with a once 

weekly application of 5% lacquer. Fingernails 
showed a better response with the twice weekly 
regimen, but this difference was not evident for 
toenails.J49] Treatment failure occurred in approx- 

imately 30% of patients irrespective of the treat- 
ment option used.[49,50] Data from these studies 
further indicate that cure is related to the duration 
of onychomycosis; overall cure was higher when 
the duration of onychomycosis was up to, rather 
than over, 5 years (51 vs 19%).[421 

3. 1.2 Noncomparative Study 

The majority of patients (62%) undergoing ther- 
apy with amorolfine nail lacquer have been treated 
with the 5% strength applied once weekly for a 
period of 6 months (table IV).[371 Generally, erad- 
ication rates for T. rubrum were slightly lower 
than for Z mentagrophytes or C. albicans; within 
one cohort, respective mycological cures were 
achieved in 75, 90 and 86% of patients with finger- 
nail infections and 64, 84 and 73% of patients with 
toenail onychomycosis, 3 months post-therapy.[371 

In terms of onset of clinical cure, amorolfine was 
consistently more effective in fingernail than in 
toenail infections (fig. 3), regardless of whether 
invading organisms were dermatophytes or 
yeasts.[37,421 However, despite the observed in- 
crease in cure rates between treatment cessation 
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Fig. 3. Progressive clinical cure observed in patients with ony- 
chomycosis of the toenail (n = 358) and fingernail (n = 88) 
treated with 5% amorolfine nail lacquer once weekly for 6 
months.[37] 
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patients with extensive onychomycosis were re- 
cruited into the study, the majority (and most of the 
responders) had no matrix involvement; however, 
it was not specified what differences were observed 
between these subsets. In addition, the design of 
this study did not allow any conclusions to be made 
regarding the need for shorter term systemic treat- 
ment with adjuvant topical therapy. Findings after 
1 year’s therapy are currently awaited. 

Fig. 4. Anatomy of the nail (reproduced from Goodman,p6] with 
permission). 

and follow-up (fig. 3), amorolfine therapy should 

be maintained until complete cure is achieved to 

prevent relapses.J42] 

3. 1.3 Combination Therapy 
In severe onychomycosis with matrix involve- 

ment oral therapy is essential. Growth of the nail 

plate occurs from the root matrix which extends 

from beneath the nailfold to the edge of the lunula 

(fig. 4). Orally administered antifungal agents are 

thought to penetrate the nail plate via the matrix, 
and from the nail bed by diffusion,[52] such that 

cure of the plate is achieved slowly. This is illus- 
trated by the low mycological cure rate of 13% seen 

in patients with predominantly toenail infection re- 

ceiving oral griseofulvin for 2 months.[51] The ad- 

dition of a topical antifungal agent to an oral drug 
may, therefore, enhance cure and reduce overall 

treatment duration. 

Preliminary nonblind data suggest that the com- 

bination of oral griseofulvin with topical amorol- 

fine may be more effective than griseofulvin mono- 

therapy (table IV).[511 After 2 months of therapy, 

mycological cure was enhanced in patients receiv- 

ing combined treatment (42 vs 13%); subsequent 

monotherapy with each agent for an additional 4 

months produced higher cure rates for amorolfine 

(67 vs 45%). The use of topical amorolfine alone 

or in conjunction with oral griseofulvin for the en- 

tire duration of the study was, however, not inves- 

tigated; certainly these comparators need to be in- 

cluded in future double-blind studies. Although 

3,2 Dermatomycoses 

Superficial skin infections may frequently occur 

at sites such as the feet, groin and scalp. Dermato- 

mycoses are generally caused by Trichophyton, 

Microsporum and Epidermophyton spp., although 

the prevalence of specific organisms depends on 

geographical location. In one analysis of 527 pa- 

tients recruited from Europe and Latin America, of 

the 533 pathogens isolated, T. rubrum was the most 

common pathogen occurring in 60% of patients. 

Less common were T. mentagrophytes (16%), E. 

floccosum (8%), Microsporum canis (8%) and C. 

albicans (5%).[531 As with onychomycosis, diag- 

nosis of dermatomycoses should be confirmed by 

microscopy and culture of skin scrapings.t54] 
Topical therapy with antifungals (creams, lo- 

tions) such as clotrimazole,[55,56] econazole[551 
and miconazole[57] is well established and effec- 
tive for the treatment of most superficial mycoses; 
response rates of 70 to 90% are generally observed. 
Other drugs such as bifonazole,[58-60] tiocon- 
azole,[571 ciclopiroxolamine,[56] naftifine,[61] and 

terbinafine[611 have also produced comparable re- 

sponse rates. While older remedies such as com- 

pound benzoic acid ointment (Whitfield’s oint- 

ment) are useful, they are cosmetically less 

acceptable.[31,32] Although a variety of agents are 

available, few studies have compared their relative 

efficacies. In clinical practice, treatment failure 

rates may be high and result from a variety of fac- 
tors, including the difficulty of treating wide areas 

of skin, inappropriate use of topical agents and 
poor compliance.[31,44] 

The efficacy of amorolfine cream and alcohol 
spray for dermatomycoses has been investigated in 
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3 multicentre studies. Assessments of efficacy 
were generally based on combined mycological 

(microscopy and culture) response and resolution 

of clinical signs and symptoms (itching, erythema 

and scaling), the former being the main efficacy 

parameter. Mycological cure was defined as nega- 

tive culture and microscopy. At follow-up (1 to 3 
weeks after the end of treatment), overall efficacy 
was also assessed as: cure (negative mycological 

findings and absence of clinical signs and ~ymp- 
toms), improvement (negative mycological find- 

ings and improved clinical signs and symptoms) or 
failure (positive mycological result regardless of 

clinical picture). Affected areas were generally 

treated once daily for up to 6 weeks. 

3.2. I Clinical Studies 
In a total of 735 patients treated with amorolfine 

cream,approximately half the patients (40 to 50%) 
presented with tinea pedis. Other frequently diag- 
nosed mycoses were tinea corporis (=15%) and 
tinea cruris (=20%).[42] The duration of fungal in- 
fection ranged from 3 days to 40 years. Double- 
blind comparative data evaluating 3 concentrations 
of amorolfine cream (0.125, 0.25 and 0.5%) in 
these patients indicated that all preparations pos- 
sessed similar efficacy with regard to both cure/im- 
provement rates and activity against invading 
pathogens.j53,58] 

Within one cohort of 527 patients, mycological 
cure (negative microscopy and culture) was ob- 
served in a total of 380 (72%) patients, 1 week after 
amorolfine therapy;[531 overall assessments of ef- 
ficacy appeared to be slightly greater with the 0.5% 
cream, while increasing doses of the 3 concentra- 
tions produced respective cure/improvement rates 
of 86, 86, and 89%. Despite alleviation of most 
symptoms, residual signs of erythema and scaling 
were still present in up to 30% of patients. Al- 
though statistically significant differences were 
not observed between groups in the eradication of 
T. rubrum, T. mentagrophytes, E. floccosum, M. 
canis, C. albicans and other pathogens, M. canis 
responded less favourably to treatment than other 
organisms. Similarly, subgroup analysis of the var- 
ious body areas treated (feet, large body areas, skin 

folds) revealed no statistically significant differ- 

ences between these cure rates regardless of the 

concentration used; nevertheless, mycoses of the 

feet and skin folds showed a more favourable re- 

sponse. On the basis of these and tolerability data 

(section 4), amorolfine 0.25% cream was sub- 
sequently chosen for clinical usage. 

’ The results of a second study evaluating 208 
patients confirm these findings.[58] In addition, all 

concentrations of amorolfine cream (0.125, 0.25 
and 0.5%) were comparable in efficacy with 
bifonazole 1% cream. Mycological cure (negative 

culture and microscopy) was noted in 86% of pa- 

tients regardless of agent or concentration used, 

while overall assessments of cure/improvement 

were >90% for each group. 

In the specific treatment of fungal infections of 

the foot, the efficacy of an alcohol solution of 
arnorolfine sprayed on to the affected area has re- 

cently been investigated. Aerosols may be espe- 
cially useful for moist areas such as the feet since 

they leave little residue and have a drying effect. 
Of the 348 patients investigated, approximately 

70% presented with tinea pedis; intertriginous my- 
cosis was the most prevalent clinical form ob- 
served. At follow-up, after 3 to 6 weeks’ treatment 

with amorolfine 0.5 or 2% spray used once daily, 

mycological cure (microscopy and culture) was 
observed in approximately 95% of patients irre- 

spective of treatment group.[623 Cure/improve- 
ment as assessed by overall efficacy measures was 

also comparable between groups (>96%). More- 
over, mycological and clinical failure were not ob- 

served in 16 patients with plantar (’moccasin’) 

tinea pedis, a form particularly difficult to treat. As 

with amorolfine cream, eradication of invading 

pathogens (T. rubrum, T. mentagrophytes, and C. 

albicans) was favourable for both concentrations 

used. 

3,3 Vulvovaginal Candidiasis 

Vulvovaginal candidiasis is a common gynae- 

cologicat complaint; it has been estimated that up 
to 75% of women experience at least one episode 

of vulvovaginal candidiasis during their life- 
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time.f631 Of the typical organisms implicated, C. 
albicans accounts for up to 80% of infections.[63] 
Symptom severity is not directly dependent upon 
the number of yeasts present; some organisms, 
however, are associated with a higher rate of recur- 
rence after standard therapy. Factors leading to re- 
infection such as antibiotic therapy, oral contracep- 
tive use, pregnancy, diabetes mellitus and poor 
compliance with antifungal therapy are important 
considerations when assessing recurrence of infec- 
tion. In this respect, partners may also need to be 

treated. [32,631 
Vulvovaginal candidiasis is usually treated with 

topical antifungal agents. Of the available prepara- 
tions, the imidazoles (e.g. clotrimazole, micona- 
zole, econazole) generally appear superior to 
nystatin in terms of cure rates; shorter imidazole 
courses of between 1 to 7 days provide similar ef- 
ficacy rates to older 14-day regimens.[63] In those 
individuals with resistant or recurrent infection, 
oral agents such as fluconazole and itraconazole 
may be preferred to ketoconazole which is rarely 
associated with hepatotoxicity. 

In one double-blind study evaluating 118 non- 
pregnant women, comparable cure rates were ob- 
served in patients treated with single vaginal doses 
of either amorolfine 50mg, amorolfine 100rag or 
clotrimazole 500mg.[641 One vaginal tablet was in- 
serted at night and concomitant vulvitis or balanitis 
of the partner was simultaneously treated with the 
corresponding cream. Clinical cure was observed 
in approximately 90 to 95% of patients 1 week after 
treatment, irrespective of the treatment option. At 
4 weeks post-therapy, however, cure was observed 
in 80, 84 and 68% of patients using amorolfine 
50mg, amorolfine 100mg and clotrimazole 500mg; 
corresponding relapse rates were 10, 10 and 25%. 
In a smaller study (n = 40) comparing the efficacy 
of low amorolfine dosages of 10, 25 and 50mg, 
respective cure rates of 77, 54 and 57% with higher 
relapse rates of 15, 31 and 21% were observed 4 
weeks post-therapy.[65] Antifungal therapy should 
aim to achieve negative cultures since relapse rates 
were closely associated with a positive culture at 
week 1.[64,65] Moreover, C. glabrata was notably 

linked with both treatment failures and a persisting 
carrier state. [641 

4. Tolerability 

The various topical preparations of amorolfine 
(nail lacquer, cream, alcohol aerosol solution and 

vaginal tablet) appear to be well tolerated in the 

limited number of patients assessed in clinical tri- 

als to date. 

In one analysis of 727 patients treated with 

amorolfine nail lacquer for 6 months, 7 (1%) pa- 

tients experienced local adverse events.[42] Symp- 

toms of burning, itching, redness and local pain 

were tolerable and confined to the site of applica- 
tion; higher concentrations of amorolfine (5 vs 2%) 

applied more frequently (twice vs once weekly) 
were not associated with a greater incidence of ad- 

verse events.[49,5°] 

In a further 882 patients treated with amorolfne 

cream (0.125, 0.25, or 0.5%), 47 (5%) reported one 

or more of the following events: itching, burning, 

erythema, scaling, weeping, exudation, oedema, 

blistering, dermatitis (2 patients) and eczematous 
reaction (1 patient).[53,58] In one study, 19 of 714 

(3%) patients discontinued amorolfine therapy be- 
cause of intolerance of treatment.[531 Significant 

differences in adverse events between the 3 con- 

centrations of amorolfine (0.125, 0.25, 0.5%) 
cream were not observed, although lower concen- 
trations of amorolfine 0.125 and 0.25% were better 
tolerated than 0.5% when the cream was applied to 
skin folds.[531 A similar adverse event profle was 

also described for the alcohol aerosol solution[62] 
and the vaginal tablets.1641 

5. Dosage and Administration 

Amorolfine 5% nail lacquer should be applied 

to affected fingernails or toenails once or twice 
weekly. Nails should be filed down and cleaned 

before application, and allowed to dry for about 3 

minutes after application of lacquer. Treatment 
should be continued without interruption until the 

nail is regenerated and affected areas are finally 
cured. In general, 6 months treatment is required 

for fingernails and 9 to 12 months for toenails, with 
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regular reviews every 3 months. The use of cos- 
metic lacquer or artificial nails is contraindicated 
during amorolfine treatment. 

Amorolfine 0.25% cream should be applied to 
affected skin areas once daily in the evenings for 
at least 2 to 3 weeks (up to 6 weeks for foot myco- 
sis). Therapy should be continued without inter- 
ruption until clinical cure is achieved, and for sev- 
eral days thereafter. 

Although amorolfine alcohol aerosol solution 
and vaginal tablets have been used in clinical trials, 
these preparations are not commercially available. 

6. Therapeutic Potential of Amorolfine 

Until recently, the management of some super- 
ficial fungal infections, particularly onychomyco- 
sis, was hampered by a lack of effective therapeutic 
options. Even today, available antifungal agents 
may not be effective against recalcitrant infections 
such as ’moccasin type’ tinea pedis due to T. 
rubrum, or those due to S. brevicaulis or S. 
dimidiatum.[31,41,661 Despite the introduction of 
newer agents, adequate comparative data are nota- 
bly lacking, and in most instances the choice of 
therapy is based primarily on clinical experience 
or educated guesswork. 

At present, the main indication for topical 
amorolfine appears to be for the treatment of ony- 
chomycosis. In general, fingernails respond more 
favourably to treatment than toenails. With the pre- 
vious limited availability of effective oral agents 
and the low treatment success rates seen for toenail 
infections, many dermatologists in the past were 
reluctant to treat toenail onychomycosis at all, and 
long term systemic therapy was usually reserved 
for younger individuals.J311 With the advent of ef- 
fective newer oral agents, these prescribing trends 
are likely to change. Topical antifungal therapy 
provides an attractive option for the treatment of 
onychomycosis in terms of limiting adverse ef- 
fects, increasing patient acceptability, and offering 
an alternative treatment option for those individu- 
als unable to take oral agents. Previous results with 
other topical agents such as bifonazole l%/urea 
40%[67] and tioconazole 28%[681 have, however, 

been disappointing with cure rates ranging from 12 
to 46%. The inherent difficulty of treating nail in- 
fections (especially toenails), coupled with the dis- 
appointing clinical responses observed despite 
good antifungal penetration into nail keratin, sug- 
gests that these agents may only be suitable for 
mild infections, as adjunctive therapy to oral 
agents or after chemical or surgical nail avutsion. 
There is no evidence at present to support the con- 
tinuous use of a topical antifungal following oral 
treatment in patients with residual onycholysis, to 
prevent reinfection.[48] 

Although the in vitro antifungal activity of 
amorolfine against moulds is more variable than 
against dermatophytes, topical amorolfine may of- 
fer potential in the treatment of nail infections aris- 
ing from Scopulariopsis. Extensive nail destruc- 
tion resulting from invasion of other organisms 
such as Scytalidium is, however, unlikely to re- 
spond to topical therapy. In this context it is impor- 
tant to note that clinical trials performed to date 
have mainly recruited patients with dermatophyte 
infections; future studies are certainly warranted to 
determine the value of amorolfine in nondermato- 
phyte infections. 

Available noncomparative data indicate that 
topical amorolfine may provide some benefit in the 
treatment of mild onychomycosis of 5 years or less 
in duration. In a total of approximately 600 patients 
treated with amorotfine 5% nail lacquer once or 
twice weekly for up to 6 months, clinical and my- 
cological cure was observed in approximately 40 
to 55% of individuals 3 months after cessation of 
therapy; amorolfine was consistently more effec- 
tive in fingernail than in toenail infections. Al- 
though these results are encouraging, only patients 
with early mild nail infections affecting less than 
80% of the nail surface area and without nail ma- 
trix involvement were recruited. This is important, 
since spontaneous fluctuations in the natural 
course of infections such as superficial white ony- 
chomycosis may in itself clear the condition.[31] 
Placebo-controlled studies are, thus, necessary to 
obtain a more accurate indication of efficacy. In- 
terpretation of data was further complicated by the 
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use of short 3-month follow-up periods which do 
not permit an accurate assessment of cure rate since 
relapse rates are especially high for this condition. 

Preliminary data in patients with onychomyco- 
sis also suggest that the additional use of topical 
amorolfine nail lacquer with conventional griseo- 
fulvin therapy may enhance cure in comparison 
with griseofulvin monotherapy. Adequate compa- 
rators were, however, not used in this study. In ad- 
dition, of those patients responding to therapy, the 
majority had no nail matrix involvement. Whether 
these findings can be extended to patients with se- 
vere onychomycosis or whether topical amorolfine 
lessens the need for systemic therapy in severely 
infected nails remains unclear. 

In the treatment of superficial skin infections or 
vulvovaginal candidiasis, respective therapy with 
amorolfine 0.25% cream or amorolfine 50 or 
t00mg vaginal tablets may be beneficial. As with 
onychomycosis, small patient numbers and lack of 
good comparative data preclude definitive conclu- 
sions to be made with respect to these indications. 
Further investigations in patients with other skin 
conditions such as pityriasis vesicolor, erythrasma, 
and seborrhoeic dermatitis may well extend the 
role of amorolfine;[69] certainly it may be useful in 
those individuals sensitised to imidazoles. The pro- 
phylactic use of amorolfine in patients with recur- 
rent and chronic vulvovaginal candidiasis also 
warrants investigation. 

In clinical trials evaluating amorolfine 5% nail 
lacquer and 0.25% cream, adverse events were re- 
ported by up to 5% of patients. These were minor 
and localised to site of application. 

On present evidence, the use of amorolfine nail 
lacquer should be limited to patients with mild ony- 
chomycosis without nail matrix involvement. Sys- 
temic therapy, however, is essential for severe in- 
tractable nail infections with nail bed involvement. 
Although it may be anticipated that concomitant 
use of topical amorolfine with other oral antifungal 
agents may enhance cure of severely infected nails, 
it is unclear whether the need for systemic therapy 
may be reduced by adopting these measures, or 

whether patients unresponsive to other therapeutic 
options may benefit from topical amorolfine. 
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