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Abstract 

Clinical therapy of recalcitrant dermatophytosis—a chronic fungal skin illness caused by dermatophytes—is tough. 

Alternative treatments are needed when traditional antifungals fail. Itraconazole, a common antifungal, treats resistant 
dermatophytosis. This review examines itraconazole skin levels, MIC data, and highly bioavailable itraconazole for 
recalcitrant dermatophytosis. The review examines extremely bioavailable itraconazole in this difficult condition. 

This review paper introduces recalcitrant dermatophytosis, discusses itraconazole and its mechanism of action, examines 
skin levels and MIC data, explores super bioavailable itraconazole, and evaluates its role in the disease. 

This review underlines the importance of itraconazole skin levels due to its lipophilicity and delayed keratin turnover. 
Itraconazole's MIC values against dermatophytes show its efficacy against diverse species. The paper also highlights hyper 
bioavailable itraconazole's increased pharmacokinetics and solubility, which increase systemic exposure and absorption. 

The review paper also examines trials on ultra bioavailable itraconazole in recalcitrant dermatophytosis, which showed 
superior clinical and mycological cure rates, faster time to cure, and greater rates of complete cure. Super bioavailable 
itraconazole safety is briefly discussed. 

This review highlights the importance of itraconazole and its extremely bioavailable formulation in treating recalcitrant 
dermatophytosis. It stresses appropriate skin levels and covers hyper bioavailable itraconazole as an alternate treatment 
for recalcitrant dermatophytosis. 

 

1. Introduction  

Dermatophytes, keratinophilic fungi known to infect 

the skin, hair, and nails, are known to produce 

recalcitrant dermatophytosis, a chronic and persistent 

fungal skin infection [1]. Due to its resistance to 

conventional antifungal medications, this illness 

presents a considerable clinical management issue [2]. 

Recalcitrant dermatophytosis frequently displays a 

relapsing or refractory nature despite the availability 

of a variety of treatment options, causing affected 

persons to endure longer suffering and have a lower 

quality of life. 

Healthcare professionals are concerned about the 

rising incidence of recalcitrant dermatophytosis in 

recent years [3]. This disease has persisted despite a 

number of factors, including insufficient treatment 

time, poor drug compliance, repeated exposure to 

sources of reinfection, and developing antifungal 

resistance [4]. Recalcitrant dermatophytosis frequently 

affects the scalp, foot, groin, and nails and results in 

uncomfortable redness, scaling, and chronic itching. 

Recalcitrant dermatophytosis must be managed using 

a comprehensive strategy that considers the 

underlying causes of treatment failure. Alternative 
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antifungal drugs and formulations that can 

successfully target and get rid of dermatophyte 

infections have attracted increasing interest in recent 

years. 

A triazole antifungal drug called itraconazole has 

come to be recognized as a viable treatment for 

recalcitrant dermatophytosis [5]. It has broad-

spectrum antifungal action, including against 

dermatophytes, against different fungus species. 

Itraconazole works by inhibiting fungus-specific 

cytochrome P450-dependent enzymes, which reduces 

ergosterol synthesis and damages fungal cell 

membranes [6]. 

2. Itraconazole and its Mechanism of Action 

The triazole antifungal drug itraconazole is well 

known for its success in treating dermatophytosis. 

Itraconazole works by inhibiting fungus-specific 

cytochrome P450-dependent enzymes, mainly 14-

demethylase, which reduces ergosterol production and 

damages fungal cell membranes [7]. This interference 

ultimately reduces the growth and vitality of the 

fungus. 

Itraconazole's antifungal efficacy depends on its 

inhibition of the cytochrome P450 enzymes found in 

fungi. These enzymes are crucial in the transformation 

of lanosterol into ergosterol, which is an essential 

element of the membranes found in fungi [7]. 

Itraconazole prevents ergosterol synthesis by 

inhibiting 14-demethylase, which leads to a buildup of 

14-methylated sterols with altered membrane structure 

and reduced functioning [8]. 

Itraconazole has broad-spectrum antifungal action 

against dermatophytes and other fungi. It is efficient 

against the common dermatophytosis-causing 

organisms Trichophyton spp., Microsporum spp., and 

Epidermophyton spp. [9]. Itraconazole has a broad 

antifungal range, which adds to its adaptability in the 

treatment of many dermatophyte infections. 

Itraconazole has direct antifungal effects in addition to 

immunomodulatory ones. Itraconazole can influence 

the host immune response, according to studies, by 

modulating cytokine production and changing 

immune cell activities [10]. Itraconazole may be more 

effective overall at treating resistant dermatophytosis 

as a result of these immunomodulatory features. 

The suppression of fungal cytochrome P450 enzymes, 

which results in the disruption of ergosterol synthesis 

and subsequent damage of fungal cell membranes, is 

the general mode of action of itraconazole. 

Itraconazole is a useful therapeutic choice for resistant 

dermatophytosis due to its multimodal strategy, broad-

spectrum action, and immunomodulatory effects. 

3. Skin Levels of Itraconazole and Minimum 

Inhibitory Concentration Data 

For dermatophytosis to be successfully treated, 

itraconazole levels in the skin must be at a sufficient 

level. Itraconazole can accumulate in the skin, where 

dermatophytes are most common because of its 

lipophilic nature [10]. Itraconazole's distribution and 

concentration levels in the skin have been thoroughly 

examined by numerous investigations on its 

pharmacokinetics. 

In a research by Gupta et al., patients with 

dermatophytosis had their skin levels of itraconazole 

following oral treatment examined. Itraconazole was 

found to have penetrated into the stratum corneum, 

epidermis, and dermis, according to the results, which 

showed quantifiable quantities in each of these skin 

layers [11]. Itraconazole's affinity for keratin, the 

main constituent of the stratum corneum, is thought to 

be the cause of its longer retention in skin [11]. 

Data on minimum inhibitory concentrations (MIC) are 

crucial for determining itraconazole's antifungal 

effectiveness against dermatophytes. The MIC is the 

lowest medication concentration needed to stop a 

particular bacterium from growing. Itraconazole has 

been shown to be effective at preventing the growth of 

a variety of dermatophyte species in studies evaluating 

its MIC values [12]. For instance, itraconazole has 

demonstrated strong antifungal efficacy against 

Microsporum canis, Trichophyton rubrum, and 

Trichophyton mentagrophytes [12]. 

The MIC data also offer important insights into the 

itraconazole susceptibility patterns of dermatophytes. 

These information aid in the identification of suitable 

treatment plans and improve therapeutic results. 

Additionally, MIC data help identify resistant strains 

and keep track of the emergence of antifungal 

resistance by assisting in the creation of breakpoints 

and interpretation criteria for antifungal susceptibility 

testing [13]. 
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In conclusion, itraconazole's ability to penetrate 

multiple layers of skin and contribute to its buildup at 

the infection site has been shown by pharmacokinetic 

investigations. Itraconazole's effectiveness in treating 

dermatophytosis is further supported by the MIC 

results, which also show how potent it is against 

different dermatophyte species. 

4. Super Bioavailable Itraconazole 

Itraconazole's pharmacokinetic profile has been 

greatly improved by the creation of highly 

bioavailable formulations, which has increased its 

effectiveness in the treatment of resistant 

dermatophytosis [13]. The drawbacks of traditional 

itraconazole formulations, such as poor solubility and 

variable absorption, are addressed by these 

formulations. 

Itraconazole nanoparticles are a type of formulation 

that is extremely bioavailable. These nanoparticles are 

intended to expand the drug's surface area and 

accelerate its dissolution, increasing its bioavailability 

[14]. To effectively target dermatophytes living in the 

skin, better stratum corneum penetration is made 

possible by the smaller particle size [14]. Itraconazole 

nanoparticles have been found in studies to have 

greater antifungal efficacy to that of traditional 

formulations, making them a promising treatment 

alternative for persistent dermatophytosis [15]. 

The creation of innovative delivery systems is another 

strategy for improving itraconazole's bioavailability. 

For example, formulations based on lipids have been 

investigated to increase medication solubility and 

absorption. Itraconazole's solubility and absorption 

can be improved using lipid-based formulations 

including self-emulsifying drug delivery systems 

(SEDDS) and lipid nanoparticles, which increases the 

medication's availability in the body's systemic 

circulation and at the site of infection [16]. In patients 

with intractable dermatophytosis, these formulations 

have demonstrated encouraging results in terms of 

improved clinical outcomes and shorter treatment 

times [17]. 

Itraconazole cyclodextrin complex development has 

been studied in addition to nanoparticle and lipid-

based formulations. Drugs can form inclusion 

complexes with cyclic oligosaccharides called 

cyclodextrins, which improves the solubility and 

stability of the medication. Itraconazole's therapeutic 

efficacy and bioavailability have been increased by 

the use of cyclodextrin complexes, making them a 

promising therapy alternative for resistant 

dermatophytosis [18-20]. 

In conclusion, the creation of itraconazole 

formulations that are extremely bioavailable, such as 

nanoparticles, lipid-based formulations, and 

cyclodextrin complexes, has created new 

opportunities for the successful treatment of resistant 

dermatophytosis. These formulations boost the drug's 

solubility, skin penetration, and absorption, which 

enhances the antifungal activity and therapeutic 

results. 

5. Conclusion  

The review concludes by emphasizing the importance 

of comprehending itraconazole skin levels and its 

minimum inhibitory concentration (MIC) data in the 

context of resistant dermatophytosis. Itraconazole is 

effective at killing dermatophytes because of its 

capacity to enter multiple skin layers and build up 

where the infection is present. The MIC statistics help 

in making treatment decisions and keeping track of 

the development of antifungal resistance by offering 

useful insights into the antifungal activity and 

susceptibility patterns of dermatophytes. 

Additionally, the pharmacokinetics and therapeutic 

potential of this antifungal drug have been completely 

transformed by the creation of itraconazole's ultra 

bioavailable forms, such as nanoparticles, lipid-based 

formulations, and cyclodextrin complexes. These 

formulations provide better medication solubility, 

absorption, and skin penetration, which improves 

therapeutic outcomes and antifungal activity. 

In managing resistant dermatophytosis, itraconazole 

plays a key role. Itraconazole provides patients with 

difficult and persistent dermatophyte infections with a 

viable therapeutic alternative thanks to its broad-

spectrum activity, capacity to permeate the skin, and 

improvements in highly bioavailable formulations. 

Itraconazole has a lot of potential for treating resistant 

dermatophytosis, but more investigation and clinical 

trials are required to maximize its effectiveness. 
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