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Abstract

Pityriasis versicolor is a common, mild skin disease caused by a yeast-like fungus

from the Malassezia genus. This fungus naturally inhabits the skin of healthy individuals, but

under certain conditions, such as increased sebum production or immunocompromised states,

it can lead to the formation of scaly patches that are hypo or hyperpigmented, and sometimes

they can be discolored. These lesions typically appear on the torso, neck, or shoulders and

vary in size. Over time, they may enlarge. Diagnosis involves a physical examination,

mycological testing, and examination under a Wood's lamp. Treatment consists of topical or

systemic antifungal medications. The condition is recurrent. Personal hygiene plays an

important role in prevention.

The article is a comprehensive review of the available scientific literature on the

pathogenesis, clinical picture, diagnosis and treatment of pityriasis versicolor.
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Introduction

Pityriasis versicolor also known as tinea versicolor is a common, benign and recurrent

skin condition caused by fungi from the Malassezia genus [1][2]. The patient most often

consults a doctor due to the appearance of hypo- or hyperpigmented lesions, which vary in

size, have an oval shape, and are typically located on the torso, neck, and shoulders [3]. The

diagnosis is usually made based on the clinical presentation, which is quite characteristic. In

unclear cases, the doctor may examine the patient using a Wood's lamp or order mycological

tests [2][4]. Topical preparations are used in treatment, and if they prove ineffective, oral

therapy can also be suggested to the patient. However, it is important to remember that this

disease may recur, which is why prevention is crucial, as it can help reduce the likelihood of

the condition returning [5].

Etiology

Lipophilic fungi of the genus Malassezia also known as Pityrosporum naturally reside

on the skin of humans as well as other warm-blooded animals. They are the most common

type of fungi inhabiting healthy skin. Malassezia requires the host's lipids for survival, as it

doesn’t produce the genes necessary for fatty acid synthesis. For this reason, the main habitats

of this microorganism are areas naturally rich in sebaceous glands, such as the face, head, and

chest. They have the ability to metabolize lipids that are part of sebum. Under normal

conditions, they do not cause any disease symptoms. However, in specific situations such as

reduced immunity, glucocorticosteroid therapy, excessive sebum production, or individual

sensitivity, the fungus can multiply excessively, leading to the appearance of disease

symptoms [6] [7].

Epidemiology
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No studies have shown that a specific gender or ethnic origin predisposes individuals

to pityriasis versicolor [8]. When it comes to age, the disease most commonly affects

teenagers due to significantly higher sebum production during this period. Certain conditions,

such as diabetes, obesity, HIV, and cancer, also predispose individuals to the condition.

Interestingly, pityriasis versicolor is more frequent among physically active people due to

increased sebaceous gland activity during exercise. This disease is common worldwide, but

especially in areas with warm and humid climates. The prevalence in tropical countries can

reach up to 50%, while in Scandinavian countries, it is only 1.1%. [2][4]

Pathophisiology

Malassezia causes pityriasis versicolor only after converting to its hyphal form.

Factors that promote this process include various genetic predispositions, the use of

medications such as corticosteroids or oral contraceptives, as well as conditions and disorders

like cancer, immunosuppressive states, endocrine and autoimmune diseases, and excessive

sweating or pregnancy. Unfavorable factors also include exposure to hot and humid climates,

wearing protective face masks, and using cosmetics rich in oily emollients [2]

The exact mechanism of the disease caused by Malassezia is often not fully

understood due to the complex interactions of this yeast with the skin. However, it is certain

that under physiological conditions, this fungus lives on the skin without causing disease

symptoms. When there is an imbalance caused by the aforementioned factors, the yeast

modifies the expression of certain enzymes required for energy production, specifically

lipases and phosphatases. At the same time, the synthesis of bioactive indoles occurs, acting

through the aryl hydrocarbon receptor [9].

As previously mentioned, fungi of the genus Malassezia are entirely dependent on

exogenous lipids, as they lack the genes necessary for the synthesis of myristic acid, which

serves as a precursor for long-chain fatty acids. However, they compensate for this deficiency

by producing hydrolase enzymes, such as lipases. During the hydrolysis process, Malassezia

breaks down lipids into fatty acids, which are then incorporated into the fungal cell membrane.

The high lipid content in the membrane protects the fungus from phagocytosis and the host's

immune response. Additionally, Malassezia has the ability to convert tryptophan into indole
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alkaloids, which are potent ligands for the aryl hydrocarbon receptor. This interaction induces

melanocyte apoptosis and inhibits neutrophil activity in host cells [10]. Importantly, these

yeasts could produce reactive oxygen species (ROS), which play a role in the pathogenesis of

pityriasis versicolor. ROS lead to cell destruction through a cytotoxic mechanism mediated by

lipid peroxidation and the oxidation of enzymes and proteins [11]. Studies have also shown

that patients with pityriasis versicolor exhibit higher levels of lipoxygenase compared to

healthy individuals. Lipoxygenase is a dioxygenase enzyme that catalyzes the conversion of

unsaturated fatty acids into hydrogen peroxide. Many antifungal agents work by inhibiting the

formation of lipoxygenase metabolites. Malassezia also has the ability to produce melanin in

reaction with L-3,4-dihydroxyphenylalanine (L-DOPA). The negative charge and

hydrophobicity of melanin make it a virulence factor of the fungus. It inhibits phagocytosis

and reduces nitric oxide production, thereby decreasing the host's oxidative capacity. One of

the most important virulence factors of Malassezia is its ability to produce hyphae. The

fungus transitions to the hyphal form upon contact with L-DOPA, which, in a lipid-rich

environment, is oxidized into quinolone and kojic acid. In the case of pityriasis versicolor, it

has been observed that the hyphal form of Malassezia is consistently seen in samples taken

from lesions characteristic of pityriasis versicolor. An interesting fact is that, despite the high

fungal load in the skin lesions, no visible inflammatory response is observed. This may be due

to the production of indoles, which are capable of inhibiting the inflammatory response [12].

Histopathology

Most often, a typical clinical presentation of the patient is sufficient for diagnosis. If a

skin biopsy is performed, the specimen may show hyperkeratosis, acanthosis, and a

superficial inflammatory infiltrate in the dermis. In potassium hydroxide examination under

the microscope, short hyphae and fungal cells can be observed. A higher number of hyphae is

present in hyperpigmented lesions compared to hypopigmented ones [4] [13].

Clinical presentation
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Pityriasis versicolor, from a clinical perspective, is characterized by the presence of

hypo- or hyperpigmented oval-shaped spots with surface scaling. The skin lesions may merge

to form larger patches. The disease typically affects the back, chest, neck, and shoulders, and

sometimes the thighs and abdomen, while in children, it may also involve the face[14]. Skin

lesions can appear in colors such as pale yellow, yellow-brown, dark brown, and sometimes

pink or red. In individuals with a fair complexion, lesions with features of hyperpigmentation

most often have a light brown hue. In patients with darker skin, hyperpigmented lesions range

from dark brown to grayish black. Within a single affected area of the body, lesions can

appear in various shades. A characteristic feature of this condition is the "evoked scale sign,"

which refers to the scale that only becomes apparent after scraping or stretching the skin [15].

Studies have shown that if a patient applies a cream to the skin before the examination, the

scales may be less visible or even completely absent. The disease often runs asymptomatically,

though it may be accompanied by mild itching, which intensifies with sweating, high

humidity, or high temperatures. From the patient's perspective, the most significant issue is

the unsightly appearance of the lesions, which causes discomfort and embarrassment,

especially when they feel reluctant to expose their skin in public[16]. A full return to normal

skin pigmentation may take up to several months.

In the literature, we can find information about the occurrence of several variants of

pityriasis versicolor:

● Oval or round lesions with distinct borders and fine scales. These are mainly found on

the upper trunk, but can also be observed on the neck, proximal parts of the limbs, and

lower parts of the trunk. Over time, the spots tend to merge into irregular patches.

During sunny periods, there is a significant contrast between healthy and affected skin.

Even light rubbing leads to strong scaling of these lesions.

● An inverse variant primarily occurring in skin folds and on the face. This form is

typical for patients with immunosuppression. It is often mistaken for other conditions

such as psoriasis, seborrheic dermatitis, or candidiasis.

● A form that primarily appears on the limbs, torso, and back, associated with the

presence of hair follicles. This variant is characterized by areas of hyperpigmentation

around the hair follicles. It is often mistaken for bacterial folliculitis due to the very
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similar clinical appearance. It is more common in patients with diabetes, those using

steroids, immunosuppressive therapy, or antibiotics.

● Small, firm, reddish-brown papules measuring 2-3 mm in diameter, which often lack

scales. They appear on the torso and are painless. Under the microscope, signs of

inflammation are visible in the deeper layers of the skin.

● Atrophic pityriasis versicolor is a rare variant characterized by oval or round lesions

that are red or ivory colored. The surface of these lesions is wrinkled, and they only

appear in areas affected by pityriasis versicolor. Under the microscope, epidermal

atrophy, vascular expansion, and a reduced amount of elastin and collagen fibers are

visible. These lesions are typical for patients who have been using topical

corticosteroid therapy for a long time, but they can also occur in patients who have

never used topical glucocorticosteroids [4].

Diagnosis

As mentioned earlier, the diagnosis is primarily based on the typical clinical

presentation. However, some forms of tinea versicolor are so similar to other conditions that it

can be difficult to distinguish them based solely on the physical examination. In such cases,

the use of a Wood's lamp can be helpful, as it may show fluorescence in yellow-green, gold-

yellow, or copper-orange colors in the case of tinea versicolor, although some lesions do not

fluoresce. When the fluorescence also covers the area surrounding the lesion, it indicates that

the infection is spreading. Dermoscopy can also be useful, showing the "contrast halo" sign,

meaning the lesion is surrounded by a ring of hyper- or hypopigmentation. Additionally, fine

scales on the skin and hypopigmentation of the hair follicle may be observed. In more

difficult cases, we also have the option of performing a potassium hydroxide test. Scraping

from the edge of the lesion, soaked in 10-15% KOH, reveals numerous short and thick hyphae

mixed with fungal spores. KOH dissolves the keratin, making the hyphae clearly visible under

the microscope. The highest concentration of the fungus is found at the border of the lesion,

which is why scrapings are taken from there [1].

Treatment
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Before starting treatment, we need to inform patients that their condition is not

contagious, and that the causative agent is a fungus naturally present on human skin.

Completion of treatment does not mean the disappearance of the spots, and the return to

normal skin color may take several months.

The first-line treatment for pityriasis versicolor involves topical medications. A 2%

ketoconazole shampoo is highly effective. It should be applied to the affected areas for 5

minutes and then rinsed off. It is typically used for 1 to 3 days, most often for 3 days, as

pityriasis versicolor tends to recur. Alternative topical treatments include:

● a lotion or shampoo containing selenium sulfide at a concentration of 2.25% to 2.5%

applied for 10 minutes daily for a week

● 1% terbinafine used once or twice daily for 1–4 weeks

● 1% ciclopirox applied once daily for 5 minutes over 2 weeks.

In cases where topical therapy is ineffective, oral treatment can be considered. This

approach is also suitable for patients with extensive lesions, where topical treatment would be

difficult to apply. Before initiating oral therapy, it is important to confirm the failure of topical

treatment, bearing in mind that pigmentation changes may persist for several months after

completing therapy. Oral treatment options include itraconazole at a dose of 200 mg for 7

days or 300 mg of fluconazole once every 7 days for 2 weeks.

Oral terbinafine is not used because it is ineffective in this form [17]. Systemically

administered azole drugs can interact with other medications and may also impair liver

function. Some studies have demonstrated the effectiveness of ketoconazole in systemic

therapy; however, numerous adverse effects have been reported, such as adrenal insufficiency

and liver damage. Consequently, ketoconazole therapy is also not used [18] [19].

Patients with recurrent pityriasis versicolor, especially those with compromised

immunity, may use topical or oral medications to prevent relapses, particularly when exposed

to high temperatures. Preventive therapies include a 2.5% selenium sulfide shampoo, or a 2%

ketoconazole shampoo applied for 10 minutes once a month. Alternatively, itraconazole at a

dose of 200 mg twice daily can be used once a month [20].

Conclusion
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Tinea versicolor is a relatively common condition in the general population, but it is

also recurrent and chronic. Due to its visibility to the naked eye, it often becomes an aesthetic

concern for many patients. Although the disease generally has a distinctive clinical

presentation, it can sometimes closely resemble other conditions. Therefore, it is worth

exploring additional diagnostic methods to ensure accurate diagnosis. It is also essential to be

familiar with various treatment options to select the most suitable therapy for each patient and

their specific needs, ensuring its effectiveness. We hope that our work will contribute to

further improvements in the diagnosis and treatment of this condition.
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