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Abstract: 

Acne vulgaris is a very common skin disease particularly affecting the young females. It 

has significant psychological impact and impairs the daily living of affected ones. It has been 

reported that more than twice of the women seek consultation from dermatologists in comparison 

to male patients, and more than one third of these visits are by women of age over 25 years. 

Adult female acne (AFA) is defined as the onset of acne in females over the age of 25 years. 

Ketoconazole (KTZ) cream has been shown to be effective for the treatment of AFA. KTZ is a 

broad spectrum azole antifungal, which was originally approved in 1981 for the treatment of 

systemic fungal infections. It has also been shown to have anti-inflammatory and anti-androgenic 

activity. It has been shown to be ffective against Cutibacterium acnes; it is also effective against 

resistant isolates. 
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Introduction: 

Ketoconazole is a broad spectrum azole 

antifungal, which was originally approved in 

1981 for the treatment of systemic fungal 

infections. It has also been shown to have 

anti-inflammatory and anti-androgenic 

activity. It has been shown to be effective 

against Cutibacterium acnes; it is also 

effective against resistant isolates (1). 

Structure 

Ketoconazole is cis-1-acetyl-4-[4-[[2-

(2,4-dichlorophenyl)-2-(1H-imidazol-1-

ylmethyl)-1,3-dioxolan- 4-

yl]methoxy]phenyl] piperazine and has the 

following structural formula: (fig. 1)(2) . 

 

Fig. (1): Ketoconazole Structure (2) 

Mechanism of Action 

Ketoconazole works as an antifungal 

agent by inhibiting the cytochrome P450 

14α-demethylase enzyme. This enzyme is 

responsible for inhibiting the biosynthesis of 

triglycerides and phospholipids by 

fungi. More specifically, ketoconazole 
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inhibits the synthesis of lanosterol, a 

necessary precursor for ergosterol 

biosynthesis. Ergosterol is needed to 

maintain the integrity of the membrane of 

fungi  (3).  

Ketoconazole, in high doses, can 

competitively bind to androgen receptors, 

such as that of testosterone and 

dihydrotestosterone, which can decrease the 

activity of testosterone and 

dihydrotestosterone. Ketoconazole can also 

inhibit the enzymes 17-alpha-hydroxylase 

and 17,20-lyase, which are necessary for the 

synthesis of steroids in the adrenal cortex, 

including testosterone (4). 

Ketoconazole inhibits the activity of the 

enzyme 21-hydroxylase. This enzyme is 

essential for synthesizing mineralocorticoids 

and glucocorticoids, such as cortisol, in the 

adrenal cortex (4).  

Pharmacology  

Ketoconazole is available in tablet form 

and as a topical agent in creams, foams, and 

shampoos. It is also available in mixture 

products. The oral form of ketoconazole is 

used for systemic administration and 

must be taken at least two hours before any 

antacids (4). 

The high pH of the gastric contents 

would decrease absorption, so appropriate 

timing of administration is paramount to its 

absorption and subsequent efficacy. Adult 

and pediatric patients with achlorhydria 

should be given ketoconazole tablets with an 

acidic beverage to decrease pH and allow 

for optimal absorption (5).  

Clinical significance 

Ketoconazole is a broad-spectrum 

antifungal agent that exhibits a wide 

spectrum of activity against dermatophytes, 

C. albicans, and M. furfur in vitro.  

In clinical trials, ketoconazole 2% 

cream has demonstrated efficacy in the 

treatment of tinea pedis, tinea cruris, and 

tinea corporis. Lester, (1995) reported that 

82% of patients with tinea pedis, tinea 

cruris, or tinea corporis had an excellent 

response to 4 weeks of therapy with once-

daily applications of topical ketoconazole. 

Ketoconazole cream is also effective in the 

treatment of cutaneous candidiasis and 

pityriasis versicolor (6).  

Ketoconazole cream, 2% shampoo, and 

2% foam have also been shown to be 

effective in the treatment of seborrheic 

dermatitis, owing to the role M. furfur in 

causation (7). 

In one study, 78.9% of patients with 

infantile seborrheic dermatitis achieved a 

good to excellent response after 10 days of 

ketoconazole application. Comparable 

success can be expected in adults. A 1% 

shampoo formulation is approved for over-

the-counter use in the ongoing management 

of seborrheic dermatitis (8).  

Ketoconazole in Acne vulgaris 

Together with antifungal properties and 

anti-inflammatory effects, other possible 

mechanisms of KTZ in acne treatment may 

be through its antilipase activity and 

antiandrogenic effect. Lipase is one of the 

pivotal enzymes and virulence factors of 

C. acnes to stimulate inflammation and 

follicular hyperkeratosis (9).  
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KTZ inhibits the lipase activity in both 

antibiotic-susceptible and -resistant 

C. acnes, resulting in a decreased free-fatty 

acid component in sebum and suppression of 

comedo formation (10).  

Also, systemic KTZ can suppress 

androgen production through inhibition of 

cytochrome P450-dependent enzymes in the 

testes, ovaries and adrenal glands. It is 

conceivable that topical KTZ may possess a 

similar effect on the steroidogenesis 

function of the pilosebaceous units (11).  

At the same time, KTZ could also affect 

lipase activity of Malassezia spp., which has a 

higher lipase activity than C. acnes. Some 

authors believed that Malassezia spp. is related 

to refractory acne and other concurrent 

inflammatory facial dermatoses such as 

seborrheic dermatosis (9).  

As KTZ treatment markedly improved 

acne lesions and is one of the most effective 

treatments in seborrheic dermatosis, one could 

propose an additional benefit of treating two 

commonly found skin disorders by employing 

this monotherapy (12). 

Topical antibiotics should be used in a 

limited setting and for a restricted duration. 

Since the increase in antibiotic resistance 

became a major public concern, many acne 

treatment guidelines have encouraged the 

stewardship of antibiotic use (13). Thus, using 

KTZ with an effect on AV comparable with 

topical clindamycin but causing no risk of 

antibiotic resistance should be encouraged in 

the current practice (9). 

Anwar et al. (1) demonstrated 

significant improvement in reduction of 

acne lesions as well as complete recovery 

using 2.0% ketoconazole for the treatment 

of mild adult female acne. So KTZ can be 

used as a preferred treatment option for 

these patients (1). 

Contraindications of systemic 

Ketoconazole 

Ketoconazole is contraindicated in patients 

with acute or chronic liver disease due to its 

association with hepatotoxicity, which can be 

fatal. It is contraindicated in adrenal insufficiency 

because high doses of ketoconazole inhibit 

adrenocortical function (4).  

Ketoconazole should not be given to 

patients with a known hypersensitivity 

reaction to ketoconazole (12). Ketoconazole 

should never be co-administered with 3-

hydroxy-3-methylglutaryl coenzyme A-

reductase inhibitors because it can increase 

the risk of myopathy (14). 

Ketoconazole is contraindicated in 

patients taking benzodiazepines because it 

can increase plasma concentrations and lead 

to sedation. Ketoconazole should never be 

administered to patients on antiarrhythmic 

drugs, cisapride, pimozide, quinidine, and 

ranolazine because it can cause QT 

prolongation and torsade de pointes (15). 

In patients with increased bone fragility, 

such as post-menopausal women and the 

elderly, ketoconazole should be used with 

caution to avoid the risk of fracture. The 

CYP3A4 liver enzyme metabolizes 

ketoconazole, and use requires caution in 

patients taking drugs that inhibit CYP3A4 or 

are metabolized by CYP3A4. Ketoconazole 

can also be present in breast milk, so 

breastfeeding is not recommended when 

using the drug (16). 
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Adverse Effects of topical ketoconazole 

In clinical trials during which 905 

patients were treated with ketoconazole 2% 

cream, 5% of the patients reported AE 

including irritation, pruritus, and stinging. 

One of these patients developed  allergic 

reaction at the site of application (8).  

In worldwide post marketing 

experience, rare reports of contact dermatitis 

have been associated with ketoconazole 

cream or one of its ingredients, namely 

sodium sulfite or propylene glycol (17). 
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