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Abstract
Introduction:
Psoriasis is a chronic inflammatory skin disorder characterized by an accelerated keratinocyte cell cycle, leading to the formation of scaly plaques. The pathogenesis of psoriasis involves complex interactions between immune system cells and keratinocytes, with a key role played by T lymphocytes. Genetic and environmental factors play a significant role in the development of the disease. [1]
Aim of the study:
The purpose of the study is to summarize the available knowledge about psoriasis. The options in treatment, including the lasted methods, were described and summarized.
Materials and methods:
This article is a result of the review of scientific literature searched by keywords “IL-17 receptors”, “Psoriasis”, “plaque psoriasis”, “diagnosis of psoriasis”, “treatment of psoriasis”. “types of psoriasis”, “prevalence of psoriasis” available in Pubmed and Google schoolar database.
Conclusions:
Psoriasis is a chronic autoimmune skin condition marked by an accelerated rate of skin cell production, resulting in the development of scaly, inflamed, and frequently itchy areas on the skin. This condition can present in various forms and degrees of severity, ranging from localized patches to extensive and debilitating manifestations. Although the precise etiology of psoriasis is not fully understood, it is thought to arise from a complex interaction of genetic predisposition, immune system dysfunction, and environmental factors.
Management of psoriasis is customized based on the severity of symptoms and the specific requirements of the patient. Mild cases are generally treated with topical medications such as corticosteroids, vitamin D derivatives, and moisturizers. Moderate to severe cases require systemic interventions such as phototherapy, oral therapies such as methotrexate and cyclosporine, and biological drugs that target specific immune mechanisms. Recent advances in medical research have also led to the development of new strategies to improve patient outcomes and overall quality of life, including biologics and treatments that affect the gut microbiota and skin microbiome.
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Introduction:
Psoriasis is a persistent immune system skin disease, with a frequency ranging from 0.5% to 11% worldwide, depending on geographic region and population. The disease affects both men and women equally, can occur at any age, and has two peaks of onset: early onset (16-22 years) and late onset (55-60 years). The disease has a genetic component, with 40% of patients having a family history of psoriasis. Natural triggers such as infections, stress, skin injuries, or exposure to certain chemical substances also play an important role in the onset and exacerbation of psoriasis. Psoriasis can take a variety of clinical forms, including plaque psoriasis (the most common type), guttate psoriasis, pustular psoriasis, inverse psoriasis, and erythrodermic psoriasis. Biopsy and imaging may be performed in atypical cases, but conclusions are usually based on clinical evaluation.
Treatment is custom-made to the severity and persistent nature of the infection. Topical and phototherapy for mild cases and systemic medications such as methotrexate and cyclosporine for severe cases. Biologic therapies focused on safe pathways such as TNF-α and interleukins (IL-17andIL-23) have revolutionized the treatment of extreme psoriasis. Early diagnosis and a multidisciplinary approach are essential to optimize treatment outcomes and improve patient’s quality of life.



Demographic prevalence
Psoriasis affects approximately 2-4% of the world's population. Prevalence varies widely by region.  In Europe, rates range from 0.6% to 6.5%. Nordic countries such as Norway and Scotland report the highest prevalence at 4.8%. In North America, prevalence rates are approximately 3.15% in the United States and 4.7% in Canada. In contrast, psoriasis is less common in Asia and Africa. The prevalence in East Asia is approximately 0.14%. These regional differences highlight the influence of genetic, environmental and health-related factors on the global spread of the disease. [2]
It is estimated that 2-8% of the population is affected by psoriasis, which means that approximately 1.2 million people in Poland have psoriasis. This is only an estimate, since the data from the National Health Fund (NFZ) do not include patients treated in private health care facilities. Therefore, the actual number of affected people may be much higher. [3]
Genetic Factors
Psoriasis has a significant genetic component and heredity plays an important role in its development. Studies have shown that people with first-degree relatives who have psoriasis have a higher risk of developing psoriasis themselves. Studies have also shown several loci have been identified as susceptible to psoriasis, particularly the PSORS1 locus on chromosome 6, which is strongly associated with the development of psoriasis. In addition, genes involved in the regulation of the immune system, particularly those encoding interleukins, have been associated with psoriasis, highlighting their role in the inflammatory processes characteristic of psoriasis.
Environmental Factors
Environmental factors play a significant role in the onset and exacerbation of psoriasis. Bacterial infections, particularly streptococcal throat infections, are recognized as triggers for the development or worsening of psoriasis, especially in subtypes like guttate psoriasis. Seasonal changes also influence symptoms, with cold and dry weather conditions often exacerbating the disease, while exposure to sunlight during warmer months can lead to improvement for some individuals.
Lifestyle factors further contribute to psoriasis management. Psychological stress is a well-documented trigger, capable of initiating or aggravating flares through mechanisms linked to immune system activation and inflammation. Obesity is another key factor, as adipose tissue produces pro-inflammatory cytokines that may worsen the disease. Diets high in fat and sugar can also influence inflammation levels, potentially affecting disease severity. Smoking and excessive alcohol consumption are additional risk factors, with smoking altering immune responses and skin barrier function, and alcohol exacerbating inflammatory processes.
Understanding the complex interplay of these factors is essential for effective management of psoriasis. Personalized treatment plans that address genetic predispositions, reduce environmental exposures, and encourage healthy lifestyle modifications can significantly mitigate the impact of this chronic condition. [4]
Pathogenesis
Psoriasis is driven by complex immunological processes, with T-cell activation playing a central role. Specifically, T-helper cells, particularly the Th1 and Th17 subsets, are activated and release pro-inflammatory cytokines such as IL-17 and TNF-α. These cytokines contribute to the inflammatory milieu that characterizes psoriatic lesions, promoting keratinocyte hyperproliferation and sustained inflammation.
A key pathway in psoriasis pathogenesis is the IL-23/IL-17 axis. IL-23 supports the survival and proliferation of Th17 cells, leading to an increased production of IL-17. This cytokine acts on keratinocytes, inducing their proliferation and amplifying the inflammatory response. This axis is considered a critical target for therapeutic intervention, with biologic therapies aimed at blocking IL-17 or IL-23 showing significant efficacy in managing psoriasis. [5]
Genetic Predisposition
Genetic studies have revealed a strong correlation between psoriasis and the HLA-Cw6 allele, which is one of the most significant genetic markers associated with the disease. Individuals carrying this allele are at a significantly higher risk of developing psoriasis, highlighting a clear genetic predisposition.
In addition to HLA-Cw6, mutations in genes involved in skin barrier function and immune regulation further contribute to psoriasis susceptibility. Notably, genes related to the IL-23/Th17 pathway have been implicated, underscoring their critical role in the inflammatory processes characteristic of the disease. These genetic insights not only enhance our understanding of psoriasis pathogenesis but also inform the development of targeted therapies. [6][7]
Environmental Triggers
Psychological stress is a well-recognized factor in the exacerbation of psoriasis. Stress can modulate immune responses, leading to an increase in the production of pro-inflammatory cytokines, which contribute to the worsening of psoriatic symptoms.
Infections, particularly bacterial infections such as streptococcal throat infections, have also been implicated in the onset or exacerbation of psoriasis. This may be due to molecular mimicry and immune system activation, where the immune response to the infection inadvertently targets skin tissues.
Certain medications, including beta-blockers, lithium, and antimalarial drugs, are known to trigger or aggravate psoriasis. These drugs may disrupt immune homeostasis, exacerbating the inflammatory processes underlying the disease. Recognizing and managing these triggers is essential in optimizing treatment strategies for individuals with psoriasis. [8][9][10].
Clinical types of psoriasis
Plaque Psoriasis: This is the most common form, accounting for approximately 80–90% of psoriasis cases. It is characterized by raised, red lesions covered with a silvery white buildup of dead skin cells, typically appearing on the scalp, elbows, knees, and lower back.
Guttate Psoriasis: Frequently activated by streptococcal diseases, guttate psoriasis presents as various little, drop-shaped injuries on the trunk and proximal limits. It commonly occurs in children and adolescents.
Inverse Psoriasis: Also known as flexural psoriasis, this subtype affects body folds such as the underarms, groin, under the breasts, and around the genitals and buttocks. Lesions are smooth, red, and inflamed, lacking the scaling typical of plaque psoriasis.  
Erythrodermic Psoriasis: This extreme shape includes far reaching redness and scaling covering more than 80% of the body surface region. It can be life-threatening and regularly requires quick medical attention.
Pustular Psoriasis: Characterized by white pustules (blisters of noninfectious pus) surrounded by red skin, pustular psoriasis can be localized, commonly affecting the hands and feet, or generalized, covering larger areas of the body.
Each sort of psoriasis necessitates a tailored approach to treatment, underscoring the significance of precise conclusion and administration methodologies. [11] [12] [13]
Diagnostic methods
Psoriasis is primarily diagnosed through a comprehensive evaluation of skin lesions and physical examination. The characteristic appearance of erythematous, scaly plaques on common sites such as the scalp, elbows, knees, and lower back is often sufficient for a clinical diagnosis. Key diagnostic features include the well-demarcated, erythematous plaques covered with silvery scales, as well as their distribution and symmetry.
During physical examination, specific clinical signs are assessed to support the diagnosis. For example, the Auspitz sign, characterized by pinpoint bleeding after gently scraping a plaque, and the Koebner phenomenon, where psoriatic lesions appear at sites of skin trauma, provide critical clues.
To measure the severity of psoriasis and its impact on the patient’s quality of life, several standardized tools are used. The Psoriasis Area and Severity Index (PASI) evaluates the severity of erythema, thickness, and scaling across four body regions, generating a score from 0 to 72, with higher scores reflecting more severe disease. Body Surface Area (BSA) estimation quantifies the percentage of the skin affected, often using the "rule of nines" for a rapid assessment. Additionally, the Dermatology Life Quality Index (DLQI) assesses the impact of psoriasis on various aspects of life, including symptoms, daily activities, work, and relationships, with scores indicating the degree of impairment.
These diagnostic tools are integral to clinical practice and research, helping to evaluate disease severity, monitor treatment efficacy, and understand the psychosocial effects of psoriasis on patients. [14][15][16]
Laboratory Diagnosis
While psoriasis is primarily diagnosed clinically, laboratory tests can assist in ambiguous cases or when systemic involvement is suspected. A skin biopsy is often performed in uncertain cases to confirm the diagnosis through histopathological examination. Key findings in psoriatic lesions include acanthosis (epidermal thickening), parakeratosis (nuclear retention in the stratum corneum), and T-cell inflammatory infiltrates, reflecting the immune-mediated nature of the disease.
Although no specific laboratory markers exist for psoriasis, blood tests such as elevated C-reactive protein (CRP) or increased erythrocyte sedimentation rate (ESR) can indicate systemic inflammation. These markers are not diagnostic but provide insight into systemic involvement and disease activity.
Psoriasis must be differentiated from other skin conditions with similar presentations, such as eczema, fungal infections (tinea), lichen planus, and seborrheic dermatitis. A detailed medical history and thorough physical examination are crucial for identifying characteristic features of psoriasis, such as well-demarcated scaly plaques, the Auspitz sign, or the Koebner phenomenon. In unclear cases, additional tools like fungal cultures may rule out infections. Accurate differentiation is essential for appropriate treatment and effective disease management. [17][18][19]
Treatment Methods
Local Treatment Methods for Psoriasis
Corticosteroids:
Topical corticosteroids are widely used in psoriasis treatment due to their solid anti-inflammatory and immunosuppressive impacts. They viably decrease symptoms such as erythema, itching, and skin scaling. However long-term use can lead to side impacts, such as skin atrophy, telangiectasia, or tachyphylaxis. Subsequently, their use is suggested under medical supervision, with breaks or in combination with other treatments to minimize the chance of adverse effects.  
Calcineurin Inhibitors:
Calcineurin inhibitors, such as tacrolimus and pimecrolimus, are an alternative to corticosteroids, particularly for treating psoriatic lesions in delicate areas of the skin, such as the face or skin folds. They work by restraining T-cell activation, leading to a reduction in inflammation. Studies have shown their effectiveness and favorable safety profile, particularly with long-term use, as they do not cause skin atrophy.
Combination with Emollients:
Emollients play an important role in the care of skin affected by psoriasis. Emolients moisturize the skin, improve its elasticity and protective barrier, which can enhance the effectiveness of other topical therapies. Emollients can be used in combination with corticosteroids and calcineurin inhibitors to improve the penetration of these agents and increase their efficacy while reducing potential side effects. [20][21]
Systemic Treatment of Psoriasis
Retinoids:
Retinoids, such as acitretin, are synthetic derivatives of vitamin A. They work by normalizing the proliferation and differentiation of keratinocytes, leading to a reduction in psoriatic lesions. However, their use may cause side effects such as dry skin and mucous membranes, as well as teratogenicity, which requires strict control in women of childbearing age.
Methotrexate:
Methotrexate is a folic acid antagonist that inhibits DNA and RNA synthesis and causes immunosuppression. It is effective in treating psoriasis but can cause side effects such as hepatotoxicity, myelosuppression, and mucosal ulceration. Regular laboratory checking is essential during methotrexate treatment.
Cyclosporine:
Cyclosporine is a calcineurin inhibitor that suppresses T-cell activation, decreasing the inflammatory response of psoriasis. Although cyclosporine is effective in rapid control of the symptoms, long-term use carries risks such as nephrotoxicity, hypertension, and increased risk of malignancies. Limiting the duration of therapy and regular monitoring of renal function and blood pressure are recommended.
Apremilast:
Apremilast is an oral phosphodiesterase 4 (PDE4) inhibitor that modulates the inflammatory reaction by controlling intracellular cAMP levels. Clinical trials have demonstrated its efficacy in moderate to severe psoriasis and psoriatic arthritis. Apremilast has a favorable safety profile, with the most common side effects being gastrointestinal disturbances and headaches. [22][23][24]
Anti-TNF-α Drugs:
Adalimumab: is a fully human monoclonal antibody that targets tumor necrosis factor-alpha (TNF-α). In clinical trials, adalimumab has been shown to be effective in reducing psoriasis symptoms, with many patients achieving significant clinical improvement. The most common side effects include injection site reactions, upper respiratory tract infections, and headaches.
Infliximab: is a chimeric monoclonal antibody that binds to TNF-α. Infliximab is administered intravenously and is characterized by a rapid onset of action and high efficacy in treating psoriasis. Side effects include infusion reactions, increased risk of infections, and possible development of anti-drug antibodies, which may reduce therapeutic efficacy.
IL-17 and IL-23 Inhibitors:
Secukinumab, ustekinumab, and risankizumab are monoclonal antibodies that target key interleukins involved in the pathogenesis of psoriasis and are effective therapeutic agents with a favorable safety profile. Secukinumab neutralizes IL-17A, showing strong efficacy in clinical trials, while ustekinumab blocks the p40 subunit of IL-12 and IL-23, effectively managing moderate to severe cases. Risankizumab, which targets the p19 subunit of IL-23, has also shown clinically significant improvement. 
Common side effects of these therapies include upper respiratory tract infection and mild symptoms such as headache, underscoring their tolerability and suitability for long-term management. [25][26]
Phototherapy in Psoriasis Treatment
Phototherapy is an effective method for treating psoriasis, utilizing ultraviolet (UV) radiation to reduce the symptoms of the disease. 
UVB therapy involves exposing the skin to ultraviolet B radiation with a wavelength of 311–313 nm. Studies have shown that UVB therapy is effective in treating psoriasis and reducing the severity of skin lesions. It is a safe method with a low risk of side effects, such as erythema or itching. With regular treatment, long-term remission can be expected.
PUVA (photochemotherapy) is a combination of psoralen (a photosensitizing agent) administration with UVA radiation exposure. Psoralen is administered orally or applied topically, followed by UVA exposure. Studies have confirmed the efficacy of PUVA in treating psoriasis, especially in cases resistant to other therapies. However, long-term PUVA use is associated with potential side effects, such as photoaging of the skin and an increased risk of skin cancer.
Comparison of UVB and PUVA
Comparative analyses show that narrowband UVB therapy (311 nm) is as effective as PUVA in treating psoriasis but with lower risk of side effects. It is more convenient for the patient because it does not require administration of psoralen. The choice of the appropriate phototherapy modality should be tailored to the individual needs of the patient and the severity of the disease. [27][28][29]
Gene Therapies
Gene therapies focus on altering the expression of genes involved in the development of psoriasis. One innovative approach is the use of small interfering RNA (siRNA) to suppress pro-inflammatory genes. Animal studies have demonstrated that siRNA targeting specific cytokines, such as interleukin-17A (IL-17A), can significantly reduce psoriatic lesions. Research published in the Journal of Investigative Dermatology found that administering siRNA against IL-17A led to reduced psoriatic symptoms in mice. [30]
Probiotics and the Microbiome
The balance between the skin and gut microbiome plays an important role in regulation of the immune system. Microbial imbalances, known as dysbiosis, may play a role in the development of autoimmune diseases, including psoriasis. Research suggests that probiotics can influence the course of psoriasis by modulating immune responses. A randomized controlled trial published in the British Journal of Dermatology found that administering specific probiotic strains to psoriasis patients resulted in clinical improvement and reduced symptom severity. Experimental gene therapy and microbiome modulation with probiotics represent promising directions in the treatment of psoriasis. While initial results are promising, further clinical studies are needed to establish the safety and efficacy of these approaches in humans. [31]


[bookmark: _GoBack]Psychotherapy
Stress and psychological factors play a crucial role in psoriasis exacerbations. Psychotherapeutic interventions, such as cognitive-behavioral therapy (CBT), can help patients manage stress, anxiety, and depression associated with the disease. Studies indicate that psychotherapy can reduce the severity of psoriasis symptoms and improve patients' quality of life.
Lifestyle Modification
Lifestyle modification, including regular physical activity, quitting substances such as alcohol and tobacco, and stress-reduction techniques, can have a positive impact on the course of psoriasis. Physical activity helps reduce inflammation and improves overall health and can lead to relief of disease symptoms.
Diet Therapy
Diet plays an important role in regulating inflammation in the body. Several studies suggest that a diet rich in omega-3 fatty acids, antioxidants, and vitamins can support psoriasis treatment. For example, supplementation with fish oil, a source of omega-3 fatty acids, may reduce symptom severity. On the contrary, foods that exacerbate inflammation, such as highly processed foods, dairy, red meats, alcohol, and simple sugars, should be avoided. [32][33]
Comparison of the Effectiveness of Topical, Systemic, and Biological Treatments
Psoriasis is treated using topical, systemic, and biological therapies, depending on severity.
Topical therapy is the first-line treatment for mild psoriasis, utilizing corticosteroids, vitamin D analogs, calcineurin inhibitors, and emollients. While effective, prolonged use of corticosteroids may cause skin atrophy, whereas vitamin D analogs like calcipotriol offer long-term safety.
Systemic therapy addresses moderate to severe cases. Drugs like methotrexate, cyclosporine, and retinoids are effective but require monitoring for side effects such as hepatotoxicity or nephrotoxicity. Cyclosporine is fast-acting, while retinoids may cause skin dryness.
Biological therapies are highly effective for severe psoriasis, targeting cytokines like TNF-α and interleukins. Drugs such as adalimumab, infliximab, ustekinumab, and secukinumab demonstrate rapid action and sustained remission, though they are expensive and may increase infection risks.
Effectiveness comparison highlights biological therapies as more effective than traditional systemic treatments, particularly in severe cases. However, their cost and potential side effects limit widespread use. [34][35]
Conclusions
Psoriasis is a chronic autoimmune skin disease with variable severity and symptoms. The choice of treatment depends on disease severity, lesion location, comorbidities and patient preference.
For mild cases of psoriasis, topical treatments such as corticosteroids, vitamin D analogs, calcineurin inhibitors, and emollients are the mainstay of therapy, reducing inflammation and itching. Moderate cases may benefit from narrowband UVB phototherapy, used alone or with topical medications. If phototherapy is unavailable or ineffective, systemic drugs like methotrexate, cyclosporine, or acitretin are used. Severe and refractory psoriasis is treated with biologic therapies targeting specific cytokines, such as TNF-α inhibitors (adalimumab) and interleukin inhibitors (secukinumab, ustekinumab), which show high efficacy and improve quality of life.
Individualizing treatment is critical due to psoriasis' clinical diversity and variable patient responses. Factors like drug safety, concurrent diseases, patient preferences, and emerging biomarkers guide therapy choices to increase adherence and outcomes.
Future research focuses on novel molecular targets like IL-36 inhibitors and inflammatory pathway modulators, gene and cellular therapies for long-term control, and exploring the role of the skin microbiome as a potential therapeutic target. These advances promise innovative solutions for managing this complex disease. [36][37][38][39][40][41][42]. 
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