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Preface

This book aims to provide readers with a comprehensive overview of psoriasis,
including its pathogenesis, clinical features, and treatment options. It is created by
experts in various fields, who aim to expand knowledge about psoriasis. I am grateful
to all the contributors and leading experts for submitting their excellent work, which
provides an in-depth view of all aspects of the content, backed by the most current
literature in the field. I would like to extend special thanks to Publishing Process
Manager Laura Divi¢ for bringing the book to its current form, and to my sons,
Demir Durmazlar and Ares, for their understanding and patience during the time I
spent away from them.

Dr. Selda Pelin Kartal

Professor,

Department of Dermatology and Venereology,
University of Health Science,

Ministry of Health Etlik City Hospital,
Ankara, Turkey






Chapter1

Lifestyle and Nutrition in Psoriasis:
Key Factors in Pathogenesis and
Disease Modulation

Shaimaa Farouk, Rasha Aoun, Belal Muwafak,
Hayder Al-Darraji and Ammar Al-Dujaili

Abstract

Psoriasis is a chronic, immune-mediated inflammatory skin disease with systemic
implications and complex multifactorial pathogenesis. While genetic and immuno-
logic mechanisms are central to disease development, increasing attention has been
given to the role of lifestyle and nutrition in modulating disease onset, severity, and
response to therapy. This chapter provides a comprehensive overview of the current
evidence linking modifiable lifestyle factors—diet, obesity, smoking, alcohol use,
stress, and physical activity—to psoriasis pathophysiology. Particular attention is
given to the impact of Western dietary patterns, pro-inflammatory adipokines, and
the gut-skin axis in mediating systemic inflammation. The chapter highlights key
nutritional components, such as omega-3 fatty acids, antioxidants, and dietary fiber,
which may play protective roles, and explores the detrimental effects of alcohol
and smoking on disease progression and therapeutic efficacy. Pediatric, pregnant,
lactating and geriatric psoriasis is discussed in the context of early dietary expo-
sures, obesity, and psychosocial stressors. Recent clinical trials assessing lifestyle
interventions—including dietary modification, weight reduction, and stress manage-
ment—are critically reviewed. Through an integrative lens, this chapter emphasizes
the importance of incorporating lifestyle-based strategies into the management of
psoriasis. For dermatologists, this evidence underscores the value of addressing modi-
fiable risk factors alongside pharmacologic treatment to improve outcomes, enhance
quality of life, and reduce the long-term burden of comorbidities.

Keywords: psoriasis, lifestyle, nutrition, pathogenesis, obesity

1. Introduction

Psoriasis is a common, chronic inflammatory dermatosis affecting 2-3% of the
global population and is associated with significant systemic, metabolic, and psycho-
logical comorbidities [1, 2]. Traditionally regarded as a dermatological condition driven
by immune dysregulation and genetic predisposition, psoriasis is now understood to
be a systemic disease characterized by chronic inflammation involving the interleukin
(IL)-23/IL-17 axis, T-helper (Th) cells, and a wide network of cytokines [3].
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In parallel with advances in immunobiology, there has been growing recognition
of the substantial impact of modifiable lifestyle factors on disease expression and
outcomes. Dietary habits, body weight, smoking, alcohol use, stress, and physical
activity all contribute to systemic inflammation and immune activity—core mecha-
nisms in psoriasis pathogenesis [4-6]. Importantly, many of these factors are preva-
lent in psoriatic populations and are increasingly viewed not only as comorbidities but
also as contributors to disease severity and poor therapeutic response [7, 8].

Nutrition, in particular, has emerged as a crucial yet often overlooked component
in psoriasis care. Western dietary patterns, characterized by high intake of saturated
fats, simple carbohydrates, and processed foods, have been linked to increased
inflammatory markers and psoriasis flares. In contrast, anti-inflammatory diets rich
in fruits, vegetables, whole grains, and polyunsaturated fatty acids may help reduce
disease activity [9, 10]. Additionally, obesity and metabolic syndrome—frequent in
psoriatic patients—further amplify inflammation through adipokine and insulin-
mediated pathways (Figure1) [11].

This diagram summarizes how obesity, smoking, psychological stress, alcohol use,
and a Western diet contribute to chronic psoriasis by promoting systemic inflamma-
tion through mechanisms such as cytokine activation, oxidative stress, gut permeabil-
ity, and hormonal dysregulation.

This chapter aims to synthesize the latest evidence on how lifestyle and nutrition
modulate psoriasis, integrating clinical, immunological, and metabolic perspectives.
A particular focus is placed on the pediatric population and recent interventional
trials. For specialist dermatologists, understanding the pathophysiological relevance
of these factors is essential for delivering comprehensive, patient-centered care.
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Figure 1.
Lifestyle factors driving chronic psoriasis inflammation.
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2. The pathophysiological basis of psoriasis

Psoriasis is primarily driven by dysregulated innate and adaptive immune
responses involving key inflammatory cytokines and cellular pathways. Central to
its pathogenesis is the activation of dendritic cells, which stimulate Th1 and Th17 cell
responses, leading to increased production of pro-inflammatory mediators such as
tumor necrosis factor-alpha (TNF-a), IL-17, IL-22, and IL-23 [1-3]. These cytokines
induce keratinocyte proliferation, angiogenesis, and recruitment of neutrophils,
resulting in the characteristic psoriatic plaques.

Beyond cutaneous involvement, psoriasis is associated with systemic inflamma-
tion. Elevated levels of C-reactive protein (CRP), TNF-a, and IL-6 are frequently
observed in psoriatic patients, indicating a state of chronic low-grade inflammation
that contributes to cardiovascular disease, insulin resistance, and metabolic syndrome
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Figure 2.
IL-23/IL-17 pathway in psoriasis with lifestyle influence.
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[4, 5]. The interaction between genetic predisposition and environmental triggers—
including infection, stress, medications, and trauma (Koebner phenomenon)—initi-
ates and perpetuates these immune responses.

Recent studies also highlight the role of the gut-skin axis and gut microbiota dys-
biosis in psoriasis. Alterations in microbial composition may contribute to intestinal
permeability and systemic immune activation, further linking lifestyle and dietary
factors to disease activity [6, 7]. These insights underscore the importance of examin-
ing external influences—particularly lifestyle behaviors—as contributors to systemic
immune dysregulation in psoriasis (Figure 2).

3. Obesity and metabolic dysregulation

Obesity is a significant and modifiable risk factor for both the development and
progression of psoriasis. Numerous epidemiological studies demonstrate a positive
association between body mass index (BMI) and psoriasis severity [8, 9]. Adipose
tissue is not merely a fat-storage depot but an active endocrine organ that secretes
adipokines (e.g., leptin and resistin) and pro-inflammatory cytokines, such as TNF-a,
IL-6, and IL-1f, which can exacerbate psoriatic inflammation [10, 11].

Obese individuals exhibit increased levels of oxidative stress and systemic inflam-
mation, both of which enhance immune dysregulation. In particular, leptin, which
is elevated in obesity, promotes Thl and Th17 differentiation and reduces regulatory
T cell (Treg) activity, thereby sustaining chronic inflammation [12]. In contrast,
adiponectin, which possesses anti-inflammatory properties, is typically reduced in
obese psoriatic patients [13].

The association between psoriasis and metabolic syndrome—including dyslip-
idemia, hypertension, insulin resistance, and type 2 diabetes—is well-established.
These conditions not only share common inflammatory pathways but also contribute
to the high cardiovascular risk observed in psoriatic patients [14].

Importantly, lifestyle interventions aimed at reducing body weight have shown
clinical benefit. Weight loss through caloric restriction, physical activity, or bariatric
surgery is associated with significant reductions in Psoriasis Area and Severity Index
(PASI) scores and improved response to biologic therapies [15, 16]. These findings
highlight the relevance of addressing obesity as a central component in the holistic
management of psoriasis (Figure 2).

IL-23 activates Th17 cells to produce IL-17A/F and IL-22, driving keratinocyte
activation in psoriasis. Obesity, alcohol, and stress enhance this pathway, worsening
inflammation through cytokine upregulation and mast cell activation.

4. Dietary influence on psoriasis pathogenesis

Diet is a powerful modulator of systemic inflammation and immune function,
both of which are central to the pathogenesis of psoriasis. Epidemiological and
interventional studies have demonstrated that dietary composition can significantly
influence disease activity and therapeutic outcomes [1-3]. Western dietary patterns—
marked by high intake of red and processed meats, saturated fats, simple carbohy-
drates, and ultra-processed foods—have been associated with increased psoriasis
prevalence and severity [4].
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These pro-inflammatory diets contribute to gut microbiota dysbiosis, promote
oxidative stress, and increase the production of advanced glycation end-products
(AGEs), all of which enhance systemic inflammation. High-glycemic diets, in par-
ticular, may exacerbate insulin resistance and promote a Th1/Th17 immune profile,
further sustaining psoriatic inflammation [5, 6].

In contrast, anti-inflammatory diets—such as the Mediterranean diet—rich in
vegetables, fruits, legumes, whole grains, fish, and extra virgin olive oil, have been
associated with lower psoriasis activity and improved quality of life [7, 8]. These diets
are high in polyphenols, fiber, and omega-3 fatty acids, all of which have immuno-
modulatory effects. Observational studies have found that higher adherence to the
Mediterranean diet correlates with lower PASI scores and reduced systemic inflam-
mation markers in psoriatic patients [9].

These findings suggest that dietary interventions may serve as a non-pharma-
cologic, adjunctive strategy to modulate disease severity and improve therapeutic
response, particularly in patients with comorbid metabolic dysfunction.

4.1 Key dietary components and mechanisms

Several specific dietary components have been investigated for their potential roles
in modulating psoriatic inflammation:

4.1.1 Omega-3 and omega-6 fatty acids

Omega-3 polyunsaturated fatty acids (PUFAs), found in fatty fish, flaxseed, and
walnuts, have demonstrated anti-inflammatory properties through inhibition of ara-
chidonic acid metabolism and suppression of IL-1, IL-6, and TNF-a production [10,
11]. Randomized controlled trials have reported improvements in erythema, scaling,
and PASI scores in patients supplemented with fish oil [12].

In contrast, omega-6 PUFAs, prevalent in vegetable oils and processed foods, tend
to promote pro-inflammatory eicosanoid synthesis. The balance between dietary
omega-6 and omega-3 intake may therefore influence psoriatic activity [13].

4.1.2 Antioxidants and polyphenols

Oxidative stress is a key contributor to keratinocyte hyperproliferation and
immune activation in psoriasis. Antioxidant-rich foods—such as berries, green tea,
dark leafy vegetables, and extra virgin olive oil—help neutralize reactive oxygen
species (ROS) and reduce inflammation [14, 15]. Polyphenols such as resveratrol and
curcumin have been shown to downregulate NF-kB and STAT3 signaling pathways,
which are central to psoriatic plaque development [16].

4.1.3 Vitamin D

Vitamin D plays an immunoregulatory role by enhancing Treg cell function and
inhibiting Th17 responses. Psoriatic patients often have low serum levels of 25(OH)D, and
supplementation has been associated with modest improvements in disease severity [17].

4.1.4 Gluten and celiac disease

An increased prevalence of celiac disease and gluten sensitivity has been
reported among patients with psoriasis. Some studies suggest that gluten-free
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GUT-SKIN AXIS IN PSORIASIS
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Figure 3.
Gut-skin axis disruption in psoriasis pathogenesis.

diets may improve psoriatic lesions in patients with anti-gliadin antibodies,
though the evidence remains inconclusive [18, 19].

4.1.5 Fiber and the gut microbiota

Dietary fiber promotes a healthy gut microbiome and increases the production of
short-chain fatty acids (SCFAs), which have anti-inflammatory effects and maintain
intestinal barrier function. These mechanisms may indirectly influence systemic
immune responses in psoriasis [20].

Together, these findings provide a compelling argument for targeted dietary
interventions in psoriasis management, tailored to individual metabolic profiles and
comorbid conditions (Figure 3).

An unhealthy diet leads to gut dysbiosis, reduced SCFAs, and leaky gut, triggering
TLR4 activation and increased IL-6 and TNF-a. This promotes systemic inflammation
and psoriatic plaques, which impair Treg function and perpetuate inflammation.

5. The role of alcohol and smoking

Alcohol and smoking are well-established environmental risk factors that influence
the onset and progression of psoriasis. Both contribute to systemic inflammation,
immune dysregulation, and impaired skin barrier function, ultimately exacerbating
disease severity and undermining treatment outcomes.

Alcohol consumption has been associated with higher PASI scores, increased frequency
of flares, and reduced responsiveness to systemic therapies [1, 2]. Ethanol promotes oxi-
dative stress and impairs the gut barrier, allowing translocation of microbial products that
activate immune cells and enhance systemic inflammation. Furthermore, alcohol induces
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keratinocyte proliferation and disrupts the skin’s antimicrobial defense mechanisms [3].
Chronic consumption is particularly concerning in patients on hepatotoxic medications
such as methotrexate, compounding liver toxicity risk [4].

Smoking is independently associated with increased psoriasis incidence and is par-
ticularly linked to pustular and palmoplantar variants [5]. Tobacco smoke promotes
oxidative stress, increases levels of IL-1, IL-6, and TNF-«, and enhances neutrophilic
activity—all contributing to psoriatic inflammation [6]. Nicotine itself can stimulate
keratinocyte proliferation and angiogenesis via acetylcholine receptors on skin cells
[7]. Importantly, smoking is a negative predictor of response to systemic and biologic
treatments, particularly TNF-o inhibitors [8].

Clinically, both smoking cessation and alcohol reduction are essential lifestyle
interventions that can improve psoriasis control, mitigate comorbid risks, and
enhance treatment efficacy. These behaviors should be routinely addressed in
dermatologic care, supported by motivational interviewing and multidisciplinary
collaboration.

6. Psychological stress and neuroimmune modulation

Psychological stress is a recognized trigger and exacerbating factor in psoria-
sis, capable of inducing flares and contributing to chronic disease persistence.
Stress activates the hypothalamic-pituitary-adrenal (HPA) axis, leading to
increased levels of cortisol and catecholamines. While acutely adaptive, chronic
stress results in immune dysregulation and altered cytokine profiles that promote
inflammation [9, 10].

Neuroimmunological studies have demonstrated that stress enhances the
production of neuropeptides (e.g., substance P and nerve growth factor), which
activate mast cells, dendritic cells, and keratinocytes—further fueling psoriatic
inflammation [11]. Additionally, chronic stress downregulates Treg cell function
and skews T-cell responses toward Thl and Th17 pathways, worsening immune-
mediated disease [12].

The psychosocial burden of psoriasis itself—including stigmatization, depres-
sion, anxiety, and social withdrawal—can perpetuate a self-reinforcing cycle
of stress and disease exacerbation. Psoriatic patients are at higher risk of mood
disorders, and depression has been shown to correlate with increased CRP and
TNF-a levels, reinforcing the bidirectional link between mental health and
inflammation [13].

Stress-reduction interventions—including cognitive behavioral therapy (CBT),
mindfulness-based stress reduction (MBSR), yoga, and relaxation techniques—have
shown promise in improving quality of life and reducing flare frequency in psoria-
sis [14-16]. Integrating mental health support into dermatologic care is essential,
particularly for patients with severe, recalcitrant, or early-onset disease.

7. Physical activity and immune regulation

Regular physical activity is a cornerstone of systemic health and plays a crucial role
in modulating immune function and inflammation—two key elements in the patho-
genesis and progression of psoriasis. Sedentary behavior is common among psoriatic
patients, often due to discomfort, low self-esteem, or physical limitations caused by
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joint involvement or skin lesions [1]. However, the benefits of structured exercise
extend well beyond physical conditioning and encompass metabolic, psychological,
and immunological domains.

Physical activity has been shown to reduce circulating levels of pro-inflammatory
cytokines, including TNF-a and IL-6, while increasing anti-inflammatory mediators
such as IL-10 [2, 3]. Additionally, regular aerobic and resistance training improve
insulin sensitivity, lower body mass index (BMI), and enhance endothelial function,
all of which are relevant to the inflammatory and cardiovascular burden seen in
psoriatic patients [4, 5].

Importantly, exercise also modulates stress reactivity by attenuating HPA axis
hyperactivity and enhancing mood through increased release of endorphins and
neurotransmitters like serotonin and dopamine [6]. These neuropsychological
benefits are particularly valuable in a disease that often imposes significant emotional
and social strain.

Nevertheless, dermatologists should counsel patients on appropriate exercise
strategies, as excessive sweating, friction, and skin irritation may trigger Koebner’s
phenomenon in some individuals. Recommendations should include wearing breath-
able fabrics, maintaining skin hydration, and avoiding mechanical irritation. When
integrated into a holistic care plan, physical activity can serve as a safe, accessible, and
effective adjunctive therapy for psoriasis.

8. Pediatric psoriasis: Lifestyle factors and nutritional considerations

Pediatric psoriasis, affecting approximately 0.5-1% of children, presents unique
challenges due to its early impact on physical, psychological, and social development.
Like adult psoriasis, pediatric forms are influenced by both genetic and environmen-
tal factors, with emerging evidence pointing to a critical role for lifestyle and nutri-
tion in disease expression and progression [7, 8].

Obesity is a particularly strong risk factor in children with psoriasis. Cross-
sectional studies have shown that pediatric psoriasis is more prevalent in overweight
and obese populations, with obesity often preceding disease onset [9]. Adiposity
in childhood contributes to systemic inflammation through similar mechanisms
observed in adults, including increased leptin and reduced adiponectin levels, which
may enhance IL-17-mediated pathways [10].

Dietary quality in pediatric patients often mirrors that of the household, with
Western-style diets rich in processed foods and sugars contributing to metabolic dys-
function. Nutritional interventions focusing on whole foods, fruits, vegetables, and
omega-3 sources may offer immunological benefits and help maintain a healthy BMI
[11, 12]. Early dietary counseling, involving both the child and caregivers, is critical
for long-term disease management.

In addition, children with psoriasis may experience bullying, social withdrawal,
and anxiety—all of which can exacerbate disease through psychoneuroimmune
mechanisms. Addressing psychological stress in the pediatric population requires a
sensitive, developmentally appropriate approach and may involve collaboration with
pediatric psychologists or school counselors [13].

Given the lifelong implications of early-onset psoriasis, targeted lifestyle inter-
ventions in childhood may offer not only symptomatic relief but also long-term
prevention of comorbidities such as metabolic syndrome, cardiovascular disease, and
depression.
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9. Psoriasis, lifestyle, and nutrition in pregnancy

Pregnancy represents a unique immunological state with significant shifts in
inflammatory and hormonal pathways that can influence psoriasis activity. The
maternal immune system undergoes a complex adaptation, favoring a Th2-dominant
profile during gestation to support fetal tolerance, which often results in clinical
improvement in Th1/Th17-mediated diseases such as psoriasis. However, the response
is variable: while approximately 50% of women experience improvement, 25% report
worsening of disease, and others remain stable [14].

Lifestyle and nutritional factors play a critical role in modulating psoriatic disease
during pregnancy. Excessive maternal weight gain, poor glycemic control, and
suboptimal nutritional intake may exacerbate systemic inflammation and negatively
influence maternal and fetal outcomes. Additionally, gestational weight gain outside
recommended ranges is associated with higher risks of hypertension, gestational
diabetes, and adverse neonatal outcomes—all of which are more common in women
with psoriasis [15].

Nutritional adequacy is especially important in psoriatic pregnancies. Deficiencies
in folate, vitamin D, and omega-3 fatty acids—nutrients often found suboptimal
in psoriasis patients—may impact both maternal disease and fetal development.
Omega-3 fatty acids have anti-inflammatory properties and are essential for fetal
neurodevelopment; adequate intake during pregnancy may confer benefits for mater-
nal skin inflammation as well [16, 17].

Obesity is a particular concern. Women with psoriasis are more likely to enter preg-
nancy overweight or obese, and maternal adiposity increases the risk of disease flares,
preeclampsia, and cesarean delivery [18]. Preconception counseling to optimize body
weight and metabolic health is crucial for this patient population.

Smoking and alcohol use during pregnancy not only pose direct teratogenic risks
but are also associated with greater disease severity and poorer maternal mental
health. Dermatologists should work closely with obstetricians to counsel patients on
the importance of lifestyle modifications before and during pregnancy.

Psychological stress is heightened during pregnancy and postpartum, and it may
trigger or worsen psoriasis flares. Stress-reduction techniques such as prenatal yoga,
mindfulness, and structured psychosocial support are safe, non-pharmacologic
options that may benefit both maternal mental health and disease control.

Finally, treatment decisions during pregnancy must balance maternal disease severity
with fetal safety. While lifestyle interventions are generally safe and encouraged, systemic
therapies require careful selection. Lifestyle optimization can reduce the need for high-
risk medications and may enhance the effectiveness of pregnancy-safe therapies.

Key clinical recommendations include:

* Preconception assessment of BMI, nutritional status, and lifestyle habits

* Counseling on anti-inflammatory diets and adequate intake of folate, vitamin D,
and omega-3 s

* Smoking and alcohol cessation strategies
* Coordination with obstetric teams for integrated care

* Consideration of postpartum flare risks and mental health monitoring
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10. Psoriasis and lactation: Implications of lifestyle and nutrition

Lactation represents a distinct physiological phase with unique implications for
psoriasis management, nutritional requirements, and maternal well-being. Although
relatively underexplored, emerging evidence suggests that the postpartum period may be
associated with fluctuating disease activity, often influenced by hormonal changes, stress,
and sleep disruption. While many women experience remission during pregnancy, the
postpartum period is commonly associated with disease flare, potentially due to a rapid
rebound in pro-inflammatory Th1/Th17 cytokine activity as estrogen and progesterone
levels decline [19]. For lactating women with moderate to severe psoriasis, this can pose
challenges for both maternal functioning and infant care.

Lactation increases maternal nutritional demands, especially for energy, protein,
omega-3 fatty acids, calcium, iodine, and vitamin D. These nutrients are critical not
only for milk production and infant development but also for supporting maternal
immune function and skin health [20]. For women with psoriasis, ensuring adequate
intake of anti-inflammatory nutrients such as omega-3 s and antioxidants may help
mitigate inflammation and reduce disease activity during the postpartum period.
Vitamin D, in particular, warrants attention. Psoriatic patients often have suboptimal
serum 25(OH)D levels, and both pregnancy and lactation further increase the need
for vitamin D to support immune tolerance and bone health in the mother and infant.
Supplementation may benefit psoriasis symptoms while also ensuring adequate
transfer into breast milk [19].

Most topical therapies are considered safe during lactation, provided that they are
not applied to areas where the infant may ingest the product (e.g., breast or nipple).
However, systemic treatments require careful consideration. While some biologics
(e.g., certolizumab pegol) demonstrate minimal transfer into breast milk and are
considered low-risk, others have limited safety data and may require temporary dis-
continuation or avoidance [20, 21]. Shared decision-making between dermatologists,
obstetricians, and lactation consultants is essential.

New mothers often face challenges such as sleep deprivation, altered dietary
patterns, and limited time for self-care—all of which can exacerbate systemic inflam-
mation and stress, potentially triggering psoriasis flares. Practical, evidence-based
lifestyle support is especially valuable in this period [22].

* Encouraging simple, nutrient-dense meals (e.g., batch-prepared anti-inflamma-
tory dishes)

* Supporting stress management with mindfulness techniques or postnatal sup-
port groups

* Promoting gentle, feasible forms of physical activity (e.g., walking and yoga)

* Addressing postpartum mood disorders, which are more prevalent in psoriatic
patients and can worsen disease through psychoneuroimmune pathways

For specialist dermatologists, lactation presents an opportunity to reinforce
lifestyle and nutritional counseling in the context of psoriasis. Optimizing maternal
nutrition, minimizing inflammatory exposures (e.g., poor diet aad smoking), and
safely navigating treatment decisions during breastfeeding can significantly improve
maternal and infant outcomes.
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11. Geriatric considerations in lifestyle and nutrition for psoriasis

Psoriasis in the elderly population presents unique challenges distinct from
those encountered in younger adults. As global life expectancy rises, the preva-
lence of psoriasis among geriatric patients is increasing, necessitating tailored
approaches to management. Aging is associated with physiological changes that
influence skin integrity, immune function, nutritional status, and comorbidity
profiles, all of which impact disease pathogenesis, progression, and treatment
response. Lifestyle and nutritional factors are particularly critical in this age
group, given the heightened vulnerability to both psoriasis complications and
treatment-related adverse effects [23].

11.1 Age-related changes affecting psoriasis

Aging skin undergoes structural and functional alterations, including
decreased epidermal thickness, reduced collagen synthesis, diminished barrier
function, and impaired wound healing. These changes can modify the clinical
presentation of psoriasis and may complicate topical and systemic treatment
tolerance [24].

Immunosenescence, the gradual decline in immune competence with age, alters
both innate and adaptive immunity. This may affect the inflammatory milieu in
psoriasis, potentially leading to atypical disease patterns or altered flare dynamics.
Additionally, chronic low-grade inflammation associated with aging (“inflammag-
ing”) can synergize with psoriatic inflammation, worsening disease severity or
increasing comorbidity burden.

11.2 Nutritional challenges in the elderly with psoriasis

Malnutrition and micronutrient deficiencies are common in older adults due to
factors such as reduced appetite, dental problems, altered taste, chronic illnesses,
polypharmacy, and socioeconomic barriers. In psoriasis patients, these nutritional
deficits may impair skin repair mechanisms and exacerbate systemic inflammation
[25]. Adequate intake of protein, vitamins (particularly A, C, D, and E), zinc, and
essential fatty acids is crucial for maintaining skin health and modulating immune
responses. Vitamin D, in particular, plays a dual role in keratinocyte proliferation
control and immune regulation, making deficiency a concern in elderly psoriatic
patients. Furthermore, sarcopenia, or loss of muscle mass and strength, often seen
in older adults, may be aggravated by chronic inflammation and sedentary lifestyle,
negatively impacting physical function and quality of life [26].

11.3 Impact of comorbidities and polypharmacy

Geriatric patients with psoriasis frequently have multiple comorbid conditions
such as cardiovascular disease, diabetes mellitus, hypertension, chronic kidney
disease, and osteoarthritis. These comorbidities require careful consideration when
recommending lifestyle interventions and nutritional strategies. Polypharmacy is also
common in this population, increasing the risk of drug-nutrient interactions, adverse
drug reactions, and medication non-adherence. For example, systemic psoriasis
treatments may interact with medications used for comorbidities, and nutritional
supplements can alter drug absorption or metabolism [27].
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Pharmacologic treatment of psoriasis in geriatric patients requires careful balanc-
ing of efficacy and safety. Lifestyle and nutrition interventions serve as valuable
adjuncts, potentially allowing for lower medication doses and minimizing adverse
effects. Topical therapies may be preferred for localized disease, while systemic
agents, including biologics, must be chosen with caution considering altered pharma-
cokinetics and polypharmacy risks. Nutritional status and lifestyle habits should be
routinely assessed to optimize holistic care [17].

12. Clinical implications: Toward an integrative management model

Given the multifactorial nature of psoriasis, integrating lifestyle and nutrition into
clinical care represents a pragmatic, evidence-based approach for improving out-
comes. Dermatologists are well-positioned to initiate conversations about modifiable
risk factors and deliver targeted guidance within a multidisciplinary framework.

Weight management should be a priority in overweight or obese patients, not only
to reduce inflammation and improve skin symptoms but also to enhance the effective-
ness of biologic agents. Even modest weight loss (5-10%) has been associated with
meaningful improvements in PASI scores [18].

Nutritional counseling should emphasize the benefits of anti-inflammatory diets
such as the Mediterranean pattern. Collaboration with registered dietitians can facili-
tate personalized meal planning and support behavioral change, especially in patients
with complex dietary needs or comorbid metabolic disease [19].

Smoking cessation and alcohol moderation are critical but often under-addressed
aspects of care. These behaviors can directly impair treatment response and increase
cardiovascular risk. Dermatologists should routinely assess substance use and provide
brief interventions, referring to addiction specialists when appropriate [20].

Stress management should be incorporated into comprehensive care, especially
for patients with high disease burden, psychological comorbidity, or frequent flares.
Referral to mental health professionals, structured CBT, or guided relaxation pro-
grams can offer substantial benefit [21].

Exercise prescriptions should be adapted to each patient’s physical ability and
preferences. Encouraging regular, moderate activity can improve both metabolic and
psychological outcomes while supporting long-term disease control [22].

Ultimately, lifestyle medicine should be viewed not as ancillary but as integral
to the long-term management of psoriasis. A patient-centered model—incorporat-
ing pharmacologic and non-pharmacologic strategies—offers the best opportunity
for sustained remission, enhanced quality of life, and reduction of comorbid
disease risk.

13. Future directions and research gaps

While lifestyle and nutritional interventions in psoriasis show significant
promise, several critical knowledge gaps and methodological challenges remain.
High-quality, large-scale randomized controlled trials (RCTs) are needed to estab-
lish causality and determine the most effective lifestyle strategies across different
patient populations [23].

Standardization of dietary interventions remains a key limitation. Current studies
use varied protocols, nutrient compositions, and outcome measures, making direct
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comparisons difficult. Future research should adopt standardized dietary assess-
ment tools, nutrient biomarkers, and objective clinical endpoints such as PASI and
Dermatology Life Quality Index (DLQI) [24].

Personalized nutrition is an emerging area of interest. Advances in nutrigenomics
and metabolomics may help identify patient subgroups who respond more favorably
to specific dietary patterns, enabling tailored interventions based on genetic, meta-
bolic, or microbiome profiles [25].

In pediatric populations, data are especially scarce. Longitudinal studies are
required to assess how early-life exposures, childhood diet, and psychosocial fac-
tors influence disease trajectory and long-term outcomes. Likewise, the safety and
efficacy of interventions like intermittent fasting, ketogenic diets, or high-dose
nutraceuticals in children remain poorly understood [26].

Another important direction involves the gut-skin axis. Preliminary findings
suggest that probiotics, prebiotics, and microbiota-modulating diets may influence
psoriasis, but robust clinical evidence is still lacking. Future trials should explore how
microbiome alterations affect immune activity and therapeutic response [27].

Lastly, implementation science must be leveraged to translate existing evidence into
real-world practice. Behavioral strategies, digital health tools, and multidisciplinary
care models can help overcome adherence barriers and optimize lifestyle interven-
tions in dermatology.

14. Conclusion

Psoriasis is a chronic inflammatory disease deeply influenced by lifestyle and
nutritional factors. Evidence from clinical trials, mechanistic studies, and obser-
vational research consistently supports the role of diet, obesity, smoking, alcohol,
stress, and physical activity in shaping disease severity, progression, and response to
therapy.

For specialist dermatologists, integrating lifestyle medicine into clinical prac-
tice offers a powerful, low-risk complement to conventional treatment. Weight
reduction, anti-inflammatory dietary patterns, smoking and alcohol cessation,
stress management, and regular physical activity can significantly reduce inflam-
matory burden, improve skin and systemic symptoms, and enhance long-term
outcomes.

Particular attention should be paid to pediatric patients and those with high-risk
comorbidities, where early intervention may alter the disease trajectory and prevent
complications. While further research is needed to refine recommendations and
identify optimal strategies, existing evidence is sufficient to justify proactive lifestyle
counseling as a core element of holistic psoriasis care.

As the field continues to evolve, dermatologists must take an active role in guiding
patients through sustainable lifestyle change—empowering them not only to manage
their skin but to optimize their overall health and well-being.
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Abstract

Psoriasis represents a chronic inflammatory condition driven by immune dysregula-
tion, manifesting with systemic and cutaneous features. It affects both children and
adults, involving skin, nails, and joints. While commonly seen on the scalp and extensor
areas such as the elbows and knees, it may also involve more challenging sites including
the face, genital region, and palmoplantar areas. Psoriasis is associated with various
comorbidities including psoriatic arthritis, obesity, metabolic syndrome, hypertension,
diabetes, cardiovascular diseases, inflammatory bowel disease, severe infections, and
other autoimmune conditions. According to the latest European guidelines, biological
therapies are recommended for patients with moderate-to-severe psoriasis when topical
or systemic conventional treatments fail to provide adequate disease control or cause
significant adverse effects. The choice of biologic is influenced by many factors such as
clinical subtype, comorbidities, site of involvement and need for intermittent treat-
ment. Assessment of treatment response during the induction and maintenance phases
is essential in determining the continuation or modification of therapy. However, there
are no universally accepted guidelines regarding dose escalation, interval shortening
strategies, switching between biologics, treatment interruption or discontinuation,
and the challenges encountered upon re-initiation. This review aims to offer practical
insights into these aspects, based on data from multicenter randomized controlled
trials, systematic reviews, meta-analyses, and current treatment guidelines.

Keywords: psoriasis, biologics, flexibility, switching, dose adjustment

1. Introduction

Psoriasis is a chronic inflammatory condition of autoimmune origin, with systemic
involvement, affecting nearly 125 million people worldwide [1]. It can occur at any
age, with peak onset between 30-39 and 50-69 years [2]. The most common subtype
is chronic plaque psoriasis, but other forms such as guttate, pustular, and erythroder-
mic psoriasis may also occur [3]. In addition to the typical involvement of the scalp,
elbows, and knees, psoriasis can also affect difficult-to-treat areas including the nails,
face, genital region, and palmoplantar surfaces [3]. Beyond its cutaneous manifesta-
tions, psoriasis is increasingly recognized as a multi-system condition with a range
of associated comorbidities [4]. These include psoriatic arthritis, obesity, metabolic
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syndrome, hypertension, diabetes, cardiovascular disease, inflammatory bowel
disease, malignancies, autoimmune conditions, and increased susceptibility to serious
infections [4]. The presence of these comorbidities complicates clinical decision-
making and influences both prognosis and long-term treatment outcomes [4].

According to the latest European guidelines, conventional systemic agents such as
methotrexate, acitretin, fumarates, and cyclosporine, are recommended as first-line
therapies for patients with moderate-to-severe psoriasis. However, in cases where these
treatments fail to achieve adequate disease control, are contraindicated, or result in
significant adverse effects, biologic therapies targeting pivotal cytokines in psoriasis
pathogenesis, particularly tumor necrosis factor-alpha (TNF-a), interleukin (IL)-12/23,
IL-17, and IL-23, are advised [5]. Biologic agents demonstrate higher clinical efficacy and
comparable or superior safety profiles than systemic conventional therapies and offer the
added advantage of targeted action and improved patient adherence [6, 7]. Despite the
advances in biologic treatment, clinical practice often requires flexibility in the application
of these agents. Issues such as partial response, secondary loss of efficacy, patient-specific
comorbidities, and the need for treatment interruption (e.g., due to infections, surgery, or
pregnancy) necessitate individualized treatment strategies [5, 8]. Unfortunately, current
guidelines offer limited direction on practical considerations such as dose escalation,
interval shortening, switching between biologics, treatment interruption, and re-initia-
tion protocols [5, 8].

The aim of this review is to provide an evidence-based overview of flexibility
strategies in the use of biologic agents for psoriasis, based on randomized controlled
trials, systematic reviews, real-world studies, and international guidelines.

2. Psoriasis and comorbidities

Psoriasis is a multi-systemic inflammatory disease associated with a wide range
of comorbidities that influence therapeutic decisions and prognosis [4]. These
comorbidities often share overlapping immunopathogenic mechanisms, particularly
involving TNF-a, IL-17, and IL-23 pathways [4]. In this section, the most common
comorbidities observed in patients with psoriasis and which biologic agents are
preferred or should be avoided in the presence of each are discussed.

2.1 Comorbidities
2.1.1 Psoriatic arthritis (PsA)

Psoriatic arthritis (PsA) is an immune-mediated joint disease that involves periph-
eral and axial joints as well as entheses and commonly coexists with skin and nail
involvement [9]. It occurs in approximately 6-42% of patients with psoriasis, and its
prevalence increases with the severity and duration of skin disease [4]. Cutaneous
involvement typically precedes joint symptoms, though PsA may remain undiagnosed
in up to 15.5% of psoriasis patients at the time of presentation [10]. Early recognition
is important to prevent irreversible joint damage and disability [10].

Several screening tools such as Psoriasis Epidemiology Screening Tool (PEST),
Psoriasis and Arthritis Screening Questionnaire (PASQ ), and the Classification Criteria
for Psoriatic Arthritis (CASPAR) criteria have been developed to assist diagnosis [11].
Although the CASPAR criteria demonstrate high specificity (99.1%), their relatively lower
sensitivity (approximately 87.4%) limits their utility in detecting early-stage PsA [11].
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Enhanced interdisciplinary collaboration and use of simplified mnemonics like “PSA”
(Pain, Stiffness/Sausage digit, Axial involvement) may facilitate earlier identification [12].

Patients with comorbid PsA report greater impairment in physical function,
higher prevalence of cardiovascular and metabolic comorbidities, and reduced qual-
ity of life compared to psoriasis-only patients [13, 14]. Initiating treatment without
delay in patients with psoriatic arthritis plays a crucial role in preserving joint func-
tion and limiting irreversible structural damage. Delays over 6 months are associ-
ated with worse Health Assessment Questionnaire (HAQ ) scores and joint erosions
[15, 16]. Moreover, PsA often leads to work disability and productivity loss, which can
be mitigated by effective treatment [15, 16]. Biologic therapies tailored to both skin
and joint involvement have demonstrated efficacy in improving disease activity and
patient-reported outcomes, especially when initiated early [16, 17].

2.1.2 Cardiovascular disease (CVD)

Psoriasis has been linked to a higher burden of cardiovascular risk factors, notably
type 2 diabetes, hypertension, dyslipidemia, and obesity [18]. A significantly higher
prevalence of metabolic syndrome has been observed in both adult and pediatric
psoriasis populations [4]. Beyond conventional risk factors, psoriasis is linked to
vascular inflammation. Studies utilizing fluorodeoxyglucose F-18 positron emission
tomography-computed tomography (FDG PET/CT) imaging have demonstrated
increased aortic vascular inflammation and coronary plaque burden in patients with
psoriasis [19]. Improvements in skin disease severity correlate with reduced vascular
inflammation over time, suggesting a systemic inflammatory contribution to cardio-
vascular risk [20]. Furthermore, longer psoriasis duration has been associated with
an increased risk of major adverse cardiovascular events (MACE), highlighting the
importance of cumulative inflammatory exposure [21].

Treatment with tumor necrosis factor inhibitors (TNFi) has been associated
with reductions in inflammatory markers such as C-reactive protein (CRP) [22].
Retrospective cohort studies have demonstrated a lower risk of MACE in psoriasis
patients treated with TNFi compared to those on methotrexate, phototherapy, or
topical agents [23-25]. Moreover, biologic therapy (adalimumab, etanercept, inflix-
imab and ustekinumab) may attenuate the progression of coronary artery disease, as
shown by coronary CT angiography over a 13-month period in patients with severe
psoriasis [26].

However, not all findings are consistent. Randomized controlled trials (RCTs)
using FDG PET/CT have shown no significant reduction in vascular inflammation
after TNFi therapy compared to placebo [27, 28]. Thus, while observational data sug-
gest a cardioprotective effect of biologics in ischemic heart diseases, particularly TNF
inhibitors, RCTs have yielded mixed results, and the true impact on cardiovascular
risk remains under investigation.

2.1.3 Obesity and metabolic syndrome

Obesity has been consistently identified as an independent contributor to the risk
of developing psoriasis. Multiple cohort studies have indicated that there is a positive
correlation between higher body mass index (BMI) and incidence of psoriasis [29].
A meta-analysis reported an odds ratio (OR) of 1.66 for the association between pso-
riasis and obesity [30]. When stratified by disease severity, OR for obesity in patients
with mild psoriasis was 1.46, and for severe psoriasis, 2.23 [30].
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Metabolic syndrome is defined as the coexistence of central obesity, hypertension,
insulin resistance, and dyslipidemia [31]. Multiple studies have demonstrated that both
metabolic syndrome and its individual components are significantly more prevalent
among patients with psoriasis compared to the general population [31]. A meta-analysis
reported an OR of 2.26 for the association between psoriasis and metabolic syndrome [31].

Supporting these findings, a cross-sectional study by Langan et al. in the UK demon-
strated a dose-dependent relationship between psoriasis severity and both obesity and the
risk of metabolic syndrome [32]. These results suggest that both the onset and severity
of psoriasis are positively associated with increasing levels of obesity and highlight the
importance of weight management in the overall care of psoriasis patients.

2.1.4 Inflammatory bowel disease (IBD)

Psoriasis and inflammatory bowel diseases (IBD), including Crohn’s disease (CD)
and ulcerative colitis (UC), appear to share overlapping genetic and immunologi-
cal mechanisms [4]. While the precise epidemiological relationship between these
conditions remains unclear, numerous studies have reported a higher prevalence and
incidence of IBD in individuals with psoriasis [33, 34]. Evidences suggest a stronger
association between psoriasis and CD than with UC [33, 34].

2.1.5 Psychological comorbidities

Patients with psoriasis are more likely to experience depression compared to the
general population [35]. Emerging data indicate that comorbid major depressive
disorder (MDD) further compounds other disease risks. In a prospective cohort
study, psoriasis patients with MDD were significantly more prone to develop psoriatic
arthritis than those without depression [36]. Moreover, studies showed that concur-
rent depression in psoriasis correlated with elevated rates of myocardial infarction,
stroke, cardiovascular mortality, and greater vascular inflammation [37, 38].

In addition to depression, anxiety disorders and suicidal thoughts are more preva-
lent among psoriasis patients compared to the general population [39, 40]. These
findings highlight the critical need for routine screening and integrated treatment of
mental health conditions in the comprehensive care of psoriasis patients.

2.1.6 Other comorbidities

Individuals with psoriasis demonstrate a higher prevalence of mild liver diseases
as well as chronic kidney disease when compared to the general population [4].
Moreover, the risk of malignancies, especially cutaneous T cell lymphoma, and
serious infections appears to be elevated in patients with psoriasis [4]. Recently,
pulmonary diseases such as chronic obstructive pulmonary disease and obstructive
sleep apnea have also been increasingly recognized as part of the psoriasis-associated
systemic disease burden [4].

2.2 Biologic selection according to comorbidities
The presence of comorbidities significantly influences the choice of biologic agent.

Clinical guidelines and expert consensus recommend tailoring treatment based on
individual risk profiles, as outlined in Table 1 [5, 41]:
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Comorbidity Preferred biologics To avoid

PsA 1. TNF-alfa-i, secukinumab,
ixekizumab, IL-23-i
2. Brodalumab, bimekizumab,
apremilast
3. Tildrakizumab, ustekinumab,
deucravacitinib

Obesity“ 1. IL-17-i, ustekinumab
2.1L-23-i, apremilast
3. TNF-alfa-i

Advanced heart 1. IL-17-i, IL-23-i TNF-alfa-i in severe heart failure
failure 2. Ustekinumab (NYHA III-1V)

ischemic heart 1. TNF-alfa-i
disease 2. 1L-17-i, IL-23-i, apremilast
3. Ustekinumab

Depression/ 1.IL-23-i Brodalumab and apremilast
suicidality 2. Secukinumab, ixekizumab,
ustekinumab

3. TNF-alfa-i

IBD 1. Adalimumab, infliximab IL-17-i
2. Ustekinumab, certolizumab pegol,
IL-23-i
3. Apremilast

Multiple sclerosis 1. IL-17-i TNF-alfa-i
2. Ustekinumab
3.IL-23-i

Malignancy history 1. IL-17-i, IL-23-i TNF-alfa-i
2. Ustekinumab

Pregnancy/lactation 1. Certolizumab pegol Most other biologics

PsA, psoriatic arthritis; IL, interleukin; TNE, tumor necrosis factor; CVD, cardiovascular diseases; IBD, inflammatory
bowel disease; NYHA, New York Heart Association.

"TNF-a inhibitors and IL-17-i ave firstly recommended in axial spondylarthritis or enthesitis,

”V\/eight-based dosing is recommended for ustekinumab, and TNF-a inhibitors may require dose adjustments in
patients with high body mass index.

Table1.
Overview of biological therapy options in most common comorbidities.

3. Assessment of treatment response

Evaluating treatment response in psoriasis is essential to ensure therapeutic
success and guide ongoing management [42]. The most widely used metrics in both
clinical trials and daily practice are the Psoriasis Area and Severity Index (PASI) and
the Dermatology Life Quality Index (DLQI) [42, 43]. The induction phase refers
to the initial stage of biologic treatment, typically lasting up to week 16. However,
depending on the specific agent and dosing schedule, this period may be extended up
to week 24, based on clinical judgment [44]. The maintenance phase begins following
the completion of the induction period and represents the ongoing treatment phase.
During this period, therapeutic effectiveness should be evaluated at regular intervals
in line with current clinical guidelines [44].
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3.1 Treatment goals in induction and maintenance phases

Achievement of a >75% reduction in PASI score from baseline at the end of the
induction phase is considered treatment success. In such cases, continuation of the
current therapeutic regimen is recommended [44, 45]. Failure to reach at least a 50%

1

%  Eval uate disease severity (PASI, DLQI)
+  Assess conorhi dities

%  Select an appropriate hd ogic agent

A 4

2-I nducti on phase

%+  Assess treatment responses

PASI 275 75>PASI 250 50=PASI
DLQI <5 DLQI =5
¢ ] |
Conti nuati on of
current Treat ment Safety concerns
treat ment modi fi cation®is e
regi nenis needed €1 ous
recomnended adverse evert
ONew
conorbidity
OPregnancy
3- Mai ntenance phase 4-Switchi ng between hidogics
Safety concerns
#  Assess treatment responses OSer In .Case. of primary failure, )
%  Incase of sustained response, o SO ) switchingtoa different dassis
conti nue current treat nent AHVELC EVER recomne nded.
regi nen and assess treatment ONew " In case of secondary failure,
response indrug specific carmori Aty dass-internal switchingis a
{terval s OPregnancy viaH e option
4  Incase of secondary - > When switchingis requi red due
treatment failure or partial to Sif?t}’ concerns, dogic
response, treat nent §€| ection h:houl d be
modi ficati on or switching is indi vi duali zed
needed Safety considerations: Wait
for wash-out pei od, nonitor
laborat ory para neters
Risks: Antidrug anti body
for mati on, del ayed and/or
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Figure 1.

Biologic therapy algorithm for induction, maintenance and switching. PASI, Psoriasis Area and Severity
Index; DLQI, Dermatology Life Quality Index. Treatment modification strategies are dose escalation, interval
shortening, addition of adjunctive therapies, optimization of adjunctive thevapies (e.g., switch from oral to
subcutaneous), inpatient application of adjunctive therapies, and management of modifiable factors contributing
to poor response (e.g., obesity and poor compliance).
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improvement in PASI score during the induction period is interpreted as primary
treatment failure, for which modification of the therapeutic approach is advised

[44, 45]. When PASI improvement ranges between 50% and 74%, treatment deci-
sions should be guided by the patient’s quality of life. If the DLQI remains above 5 or
shows no significant improvement, adjustment of the treatment regimen is appropri-
ate. Conversely, in patients who report a DLQI of 5 or less, the existing therapy may
be maintained [44, 45].

A sustained PASI improvement of at least 75% from baseline during the main-
tenance period is accepted as a successful long-term therapeutic outcome. In such
cases, continuation of the current biologic regimen is recommended [44]. When
PASI improvement falls below 50% during maintenance therapy, this is interpreted as
secondary treatment failure. In these patients, it is advisable to revise the therapeutic
strategy, such as by switching agents or adjusting the regimen [44, 45].

In patients with sustained PASI improvement between 50% and 74%, DLQI plays a
decisive role in clinical decision-making. If the DLQI score remains above 5 or shows no
meaningful improvement, treatment adjustment is warranted. Conversely, if DLQI is
maintained at <5, continuation of the existing therapy is considered appropriate [44, 45].

Treatment decisions in biologic therapy require systematic evaluation of both
clinical response and individual patient factors. The algorithm presented in Figure 1
summarizes the overall approach to induction, maintenance, and switching strate-
gies, integrating PASI and DLQI thresholds, clinical phase-specific definitions of
success or failure, and flexibility considerations such as dose adjustments or class
switching [5, 44, 45].

4. Treatment modification strategies in biologic therapy

Dose escalation or interval shortening may be considered in patients with sub-
optimal response, particularly in cases of obesity, disease relapse within the dosing
interval, or suspected subtherapeutic drug levels. However, such adjustments may
increase the risk of adverse events [45]. Dose escalation and interval shortening
strategies are summarized in Table 2 [45-50].

In cases of a partial response or disease flare during biologic therapy, adjunctive
treatments may be considered to enhance therapeutic efficacy without switching the
primary biologic agent [8, 51]. The addition of topical corticosteroids with or without
combination with retinoids, vitamin D analogs or topical calcineurin inhibitors can be
effective in controlling recalcitrant lesions, particularly in difficult-to-treat anatomi-
cal regions [8, 51-54]. This strategy may be beneficial for the maintenance of initial
responses, improvement of efficacy in partial responders and mitigation of localized
flare-ups during maintenance [52]. Moreover, adjunctive therapy may act as a tem-
porary measure to delay or avoid premature switching, dose escalation, or interval
shortening [52]. Although there is no formal approval for combining biologic agents
with systemic conventional therapies in psoriasis, combinations with acitretin may
improve clinical efficacy and combinations with methotrexate may reduce immuno-
genicity, thus providing long-term disease control [8]. However, combinations with
cyclosporine are not suitable in terms of safety [8]. It is also important to be aware of
an increased risk of infection with such combinations [5]. Similar to systemic conven-
tional therapies, adjunctive use of phototherapy with biological therapies increases
efficacy [8]. However, the long-term safety profile of such combinations remains
uncertain due to the lack of randomized controlled trials [8].
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Biologic agent Standard dosing regimen Suggested dose escalation/interval shortening strategy
Adalimumab 40 mg every other week 40 mg per week
Etanercept 50 mg per week 50 mg twice weekly
Infliximab’ 5 mg/kg every 8 weeks 5 mg/kg every 6 weeks
Certolizumab 200 mg every other week 400 mg every other week
pegol
Ustekinumab’ 45 mg every 12 weeks 90 mg every 8-12 weeks
<100 kg 90 mg every 12 weeks 90 mg every 8 weeks
>100 kg
Ixekizumab 80 mg every 4 weeks 80 mg every 2 weeks
Tildrakizumab 100 mg every 12 weeks 200 mg every 12 weeks
Secukinumab 300 mg every 4 weeks 300 mg every 2 weeks
Bimekizumab 320 mg every 8 weeks 320 mg every 4 weeks
Risankizumab~ 150 mg every 12 weeks 150 mg every 8 weeks
Guselkumab 100 mg every 8 weeks 100 mg every 4-6 weeks
:Off—license use.

"To date, no prospective studies have evaluated dose escalation or interval-shortening strategies for risankizumab and
guselkumab. Current knowledge is primarily based on real-world observations and expert opinion. The rate of dose
escalation with risankizumab has been veported to be approximately 2%, suggesting that the need for dose adjustment is
rare due to the drug’s high efficacy and long half-life.

Table 2.
Dose escalation and interval shortening strategies.

All parameters recommended for monitoring when used as monotherapy for
biologic agents should also be considered for combination therapy with conventional
systemic therapies [8]. The overall monitoring interval should be guided according
to the drug requiring the most stringent monitoring [8]. If there is a potential for
synergistic toxicity, closer monitoring may be warranted, and additional laboratory
assessments may be necessary [8]. Conventional systemic therapy should be added
starting with the lowest effective dose, for example, 5-10 mg/week methotrexate, to
minimize adverse effects while assessing tolerability [8].

Combination regimens involving etanercept with methotrexate or etanercept
with acitretin have been shown to enhance therapeutic efficacy without introducing
significant additional toxicity, making them viable options in clinical practice [55,
56]. Although there is no randomized clinical trial investigating the concurrent use of
infliximab and methotrexate in psoriasis, existing evidence suggests that the addi-
tion of low-dose methotrexate may reduce the development of anti-drug antibodies
against infliximab [5]. This immunomodulatory effect helps preserve drug efficacy
and may reduce the risk of secondary treatment failure [5].

The combination of adalimumab or ustekinumab with methotrexate has been
shown to enhance clinical efficacy in patients with psoriasis [57]. While the evidence
supporting combination strategies involving IL-17 or IL-23 inhibitors remains
limited, current data do not indicate any major safety concerns with these regimens
[8, 58]. Registry-based studies have suggested that patients undergoing combination
therapy are more likely to have concomitant psoriatic arthritis (PsA). However, it is
important to note that adverse events—particularly those related to safety—appear
to be more frequent with combination regimens compared to biologic monotherapy
[58, 59]. Treatment combinations in psoriasis are summarized in Table 3 [5, 60].
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Cyclosporine Methotrexate Acitretin Phototherapy
Adalimumab’ - ¥ + +
Etanercept‘ - + + +
Infliximab - + + -
Ustekinumab - + ? ?
IL-17i ? ? ? 2
IL-23i" ? ? 2 >

+/— combination is useful /not useful, ? insufficient data.

"Theve are studies showing that the combination of etanercept or adalimumab with narrowband UVB increase the
clinical efficacy, their combination with PUVA is not recommended due to the risk of phototoxicity.

“While the evidence supporting combination strategies involving IL-17 or IL-23 inhibitors vemains limited, current
data do not indicate any major safety concerns with these regimens.

Table 3.
Possible combinations of biologics with systemic conventional therapies and phototherapy in psoriasis.

5. Switching between biologic agents: Strategies and current evidence
5.1 Indications for switching biologic therapy

Switching biologic agents should be considered for patients with psoriasis experi-
encing safety concerns (e.g., serious adverse event and pregnancy), a lack of adequate
response despite modification strategies or development of new comorbidities
[5, 45, 61]. Real-world analyses from 2018 to 2022 show that 14.4% of patients switch
biologics within 1 year of initiation and 26% of patients switch within 2 years [62].
This study has shown that IL-23 inhibitors have the lowest rates of switching (6.4%
at 12 months and 12.7% at 24 months) [62]. TNF inhibitors have the highest switch
rates of 24.8% at 12 months and 39.1% at 24 months [62]. While 35.2% of those who
switched preferred IL-17 inhibitors, 37.4% of those who switched preferred IL-23
inhibitors [62]. The biologic with the lowest switch rate is risankizumab, followed by
guselkumab [62]. Being bio-experienced, aging and being female are predictors of
switching in patients with psoriasis receiving biologic therapies [62].

In the context of switching due to insufficient clinical response, the therapeutic
effect of the subsequent biologic may be diminished compared to biologic-naive
patients [5, 63]. Therefore, switching to an agent from a different class is generally
favored in case of primary treatment failures [5, 63]. However, in cases of secondary
treatment failure or partial responses, class-internal switching is a viable and effective
approach [5, 63]. There is no consensus on the necessity of a washout period between
biologic agents [5, 63]. Some recommendations suggest a gap of at least 1 month
or one complete dosing cycle is recommended before switching to a new biologic
agent [5, 45, 63]. Nevertheless, evidence indicates that switching to a new therapy at
standard maintenance doses without a washout does not negatively impact treatment
outcomes [5, 63]. Real-world data support effective switching from IL-17 inhibitors to
anti-TNF or ustekinumab in patients with inadequate response [5, 63]. Furthermore,
IL-17 and IL-23 inhibitors have demonstrated favorable outcomes in patients who pre-
viously failed to respond to TNF-a inhibitors or ustekinumab [5, 8, 63]. While current
data on transitions between IL-17 and IL-23 inhibitors remain limited, class-internal
switching following IL-17 inhibitor failure has yielded promising results in clinical
practice [63]. A real-life 16-week retrospective study has shown that a majority of
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patients with inadequate responses to IL-17 and IL-12/23 inhibitors achieved near-
complete skin clearance after switching to risankizumab [64].

Safety concerns associated with biologic therapies may be universal across agents
or may vary depending on the specific drug or its molecular class [63]. For instance,
anti-TNF agents have been linked to adverse events such as tuberculosis, congestive
heart failure, demyelinating disorders (e.g., multiple sclerosis), and drug-induced
lupus erythematosus, whereas IL-17 inhibitors are more commonly associated with
mucocutaneous candidiasis and exacerbation or induction of inflammatory bowel
disease [5, 63, 65]. In cases of TNFi-related safety concerns, IL-17 or IL-23 inhibitors
are often preferred alternatives [63]. Similarly, if adverse events occur with IL-17
inhibitors, TNFi or IL-23 inhibitors may be appropriate [63]. Ustekinumab is partic-
ularly favored when lupus-like reactions develop during anti-TNF or IL-17 therapy. If
the lupus-like reaction arises with a TNF inhibitor, switching to another TNFi agent
may still be considered under close clinical monitoring [65, 66]. When paradoxi-
cal reactions necessitate discontinuation, switching to a biologic with a different
molecular target is advised due to the potential class effect involved [63]. Conversely,
adverse events such as alopecia areata are believed to be drug-specific and may not
recur with another agent from the same class [63]. When switching is required due to
safety concerns, biological agent from a different class is preferred, and a drug-free
period may be required until safety parameters return to normal or become stable
[61]. In the WHO pharmacovigilance study, certolizumab pegol was highlighted as
a safe option during pregnancy. By contrast, there is insufficient data for IL-17 and
IL-23 inhibitors [67].

Clinical studies show that switching from etanercept to adalimumab does not
result in reduced treatment efficacy, even when the former therapy was ineffective
[47]. However, switching from adalimumab to etanercept following primary failure
may yield less favorable results. In contrast, switching due to secondary failure tends
to be associated with improved outcomes [47]. Positive outcomes have also been
reported in patients switched from TNFi to ustekinumab due to inadequate response,
though the magnitude of benefit may be attenuated [47]. Likewise, in patients
switched to secukinumab, reduced response rates were observed among those with
previous biologic failure. However, higher dosing (e.g., 300 mg) of secukinumab
and more frequent administration of ixekizumab (e.g., every other week) has been
associated with improved PASI responses in these patients [47]. Additionally, switch-
ing to guselkumab or risankizumab after the failure of previous biologics has shown
significant clinical benefit [47].

6. Dose reduction and discontinuation of biologic therapy
6.1 TNF-a inhibitors

There is growing evidence that carefully selected patients in stable remission
can undergo dose tapering, usually by extending intervals with maintained disease
control [68, 69]. In a randomized clinical trial, intervals of adalimumab or etaner-
cept were prolonged to 67% and then 50% of the standard dose in stepwise. Half
of patients successfully maintain low disease activity over 1 year [69]. However, the
dose-reduction group had a slight increase in median PASI compared to usual dosing
[69]. No increase in serious adverse events was seen, and quality-of-life outcomes
remained comparable [69]. These findings suggest that gradual interval extension
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can be attempted in patients with durable minimal disease, with close monitoring
for flare [69]. Patients must be counseled that any signs of loss of response warrant
re-escalation to the full dose to prevent significant relapse [69].

Continuous therapy is generally more effective in sustaining remission than
interrupted therapy. Withdrawal of TNF inhibitors often leads to prompt recurrence
of psoriasis activity [70]. In fact, systematic reviews indicate that full discontinua-
tion of TNF inhibitors typically results in relapse within a median of 3 to 4 months
[71]. Nearly all patients eventually relapse if the drug is stopped: in one cohort, more
than 90% of patients relapsed within 2 years after stopping a TNF or ustekinumab
[72]. Therefore, maintaining a reduced dosing schedule may delay or prevent relapse.
While dose reduction can preserve long-term efficacy for many patients, complete
withdrawal can lead to significantly higher flare rates. Patients considered for taper-
ing should be those with sustained skin clearance or low disease activity for at least
1 year, no recent flares, and no active PsA or any other comorbidity [61].

Intermittent dosing of TNF inhibitors can increase the risk of anti-drug antibody
(ADA) formation, potentially reducing drug efficacy upon re-exposure. This is
especially true for infliximab whose intermittent dosing led to high ADA rates and
infusion reactions in RCTs [70]. Etanercept and adalimumab also carry a risk of ADA
development, though a bit lower than infliximab [70]. Withdrawal of TNF inhibitors
has a higher risk of ADA because continuous therapy minimizes immunogenicity
and maintains efficacy [70]. Thus, complete discontinuation is generally not recom-
mended in routine practice unless there is pregnancy, serious adverse event, or patient
request. Most guidelines favor dose reduction over complete cessation [70].

If re-initiation is needed after cessation, resuming the usual maintenance dosing
with close monitoring is advised in short interruptions. Whereas a re-induction regi-
men is needed in long interruptions [70].

6.21L-12/23 inhibitor

Long dosing interval makes ustekinumab a candidate for cautious interval exten-
sion in stable patients. In a randomized clinical trial, patients receiving ustekinumab
treatment at usual intervals were compared with patients who underwent an interval
extension strategy [69]. Fifty-three percent of patients were able to maintain low
disease activity in the dose-reduction group [69]. However, the other half required
reversion to the usual interval due to psoriasis worsening [69]. Similar to TNF inhibi-
tors, dose reduction should be attempted only in very stable patients.

An 8-year multicenter study has shown that the median time to relapse after discon-
tinuation of ustekinumab is 4 to 5 months. Long-term observations have shown that
nearly all patients relapsed within 36 months [73]. Therefore, complete discontinuation
should be reserved for conditions like pregnancy, severe infection, or patient requests.

In a 52-week double-blind randomized controlled trial, ADA to ustekinumab has
been reported in 5.4% of patients [74]. There is no known randomized clinical study
comparing the ADA titers in patients receiving ustekinumab at usual intervals with
ones receiving at extended intervals. Yet, no major safety signals have emerged from
dose reduction studies. Tapering did not lead to increased adverse events or inflam-
matory reactions. This indicates that from a safety standpoint, spacing out doses is
not harmful; the main risk is loss of efficacy [69, 70].

In a 76-week double-blind, randomized controlled trial, re-initiation for the
withdrawal group was started after the loss of PASI 75 response [75]. About 85.6% of
patients recaptured response within 3 months [75]. However, retreatment efficacy did
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not reach the original heights in most biologics. Thus, continuous long-term therapy
remains the preferred strategy for persistent control [72, 73].

6.3 IL-17 inhibitors

IL-17 inhibitors typically require uninterrupted dosing to sustain remission
because their mechanism and pharmacokinetics favor regular administration. In a
double-blind, randomized controlled trial, patients who achieved a 75% response
at week 12 were re-randomized as receiving treatment as needed or receiving treat-
ment with usual intervals [76]. While 78.2% of patients receiving at usual intervals
maintained a PASI 75 response, 67.7% of patients receiving retreatment as needed
maintained a PASI 75 response [76]. ADA development to secukinumab and safety
profiles were similar in between groups [76]. On a positive note, IL-17 inhibitors tend
to have low immunogenicity, which aids in successful retreatment.

A systematic review has shown that IL-17 inhibitor discontinuation was associated
with shorter median remission durations (about 2-6 months) than IL-23 inhibitors
(about 5-10 months) [71]. In a double-blind withdrawal study, patients who achieved
minimal disease activity were re-randomized as a withdrawal treatment group and
continued treatment group [77]. While 85% of patients experienced relapse in the
withdrawal treatment group, 38% of patients experienced relapse in the continued
treatment group [77]. Thus, routine discontinuation of IL-17 inhibitors is discour-
aged unless there are conditions like pregnancy, serious infection or patient request.
In the study, 96% of patients recaptured response within a month after re-initiation
for the patients who experienced relapse [77]. In conclusion, spacing out doses or
withdrawal is not recommended. Fortunately, in cases where the treatment needs to
be interrupted or stopped when the cause is eliminated and treatment is re-initiated,
the responses can be achieved in a short time.

6.4 IL-23 inhibitors

Recent studies highlight the potential for dose interval extension in patients
receiving IL-23 inhibitors [78]. Phase 3b GUIDE trial investigated guselkumab in
patients who achieved PASI 100 response within 6 months [78]. Participants were
randomized to maintain the standard 8-week regimen or transition to a 16-week
schedule [79]. Findings indicated that extended dosing maintained efficacy, with over
90% of patients in both groups sustaining near-complete skin clearance at week 68,
demonstrating non-inferiority of the extended interval [78]. Similar interval modi-
fications are being explored for risankizumab, although current evidence remains
largely anecdotal [71]. Therefore, IL-23 inhibitors may be promising candidates for
tailored de-escalation strategies in the management of psoriasis [71].

IL-23 inhibitors have demonstrated the most prolonged maintenance of psoriasis
remission following treatment cessation among all biologic classes [71]. In stud-
ies involving guselkumab, the median time to relapse was approximately 23 weeks
after the last dose [80]. Similarly, risankizumab has shown a median relapse time of
about 42 weeks post-treatment, reflecting sustained efficacy even after discontinu-
ation [71, 81]. This makes IL-23 inhibitors particularly suitable for situations where
a planned drug-free period is necessary, such as surgery, pregnancy, or temporary
contraindications. Despite their prolonged effect, most patients eventually relapse
within a year of discontinuation [72]. Real-world evidence confirms that the majority
of patients restart systemic therapy within 12 months [72].
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IL-23 inhibitors are associated with low immunogenicity profiles [82]. While the
incidence of ADA formation with guselkumab ranged from 4.1% to 14.7%, the inci-
dence of neutralizing antibodies ranged from 0.1% to 0.6%. Risankizumab showed a
higher frequency of ADA development, with reported rates between 14% and 31%,
though neutralizing antibodies occur in 2.4-16% of cases [82]. Most antibodies tend
to be of low titer and do not meaningfully impact therapeutic efficacy [82].

A small subset of psoriasis patients may sustain remission after discontinuation of
IL-23 inhibitors, particularly with those achieving PASI90 responses within 12 weeks
[80]. Favorable predictors include biologic-naive status, lower BMI, and shorter
disease duration [80].

IL-23 inhibitors allow for effective retreatment after therapy interruption, with
most patients regaining previous levels of clearance upon re-initiation [83]. In
VOYAGE 2 study, following discontinuation of guselkumab, 80.4% of patients who
lost their PASI-90 response and were restarted recaptured response at week 20 [83].
Even after long drug-free periods, response is typically recaptured without added
safety concerns. This supports a flexible treatment model where temporary discon-
tinuation is feasible when clinically necessary.

7. Conclusion

Psoriasis is a chronic inflammatory condition with systemic involvement. Its man-
agement often requires a flexible, patient-centered approach in order to maximize
the benefits of biological therapies. It is associated with a wide range of comorbidities
such as PsA, CVD, obesity, metabolic syndrome, IBD, depression, and suicidality.
The presence of comorbidities significantly influences the choice of biologic agent.
Therefore, severity and comorbidity evaluation is important in the initial assessment
and choice of biological therapy.

In case of a lack of adequate response, treatment modification strategies such as
dose escalation, interval shortening or addition of adjunctive treatments are needed.
Combination of biologic agents with topical and systemic conventional therapies may
be beneficial for the maintenance of initial responses, improvement of efficacy in
partial responders, mitigation of localized flare-ups during maintenance and decreas-
ing anti-drug antibody levels. Additionally, it may act as a temporary measure to delay
or avoid premature switching.

Switching biologic agents should be considered for patients with psoriasis experi-
encing safety concerns (e.g., serious adverse event and pregnancy), a lack of adequate
response despite modification strategies or development of new comorbidities. Being
bio-experienced, aging and being female are predictors of switching in patients with
psoriasis receiving biologic therapies. While switching to an agent from a different
class is generally favored in case of primary treatment failures, class-internal switch-
ing is a viable and effective approach in cases of secondary treatment failure or partial
responses.

While a drug-free period is needed in case of switching due to safety concerns, a
gap of 1 month or one complete dosing cycle is enough in case of switching due to a
lack of response.

Patients with sustained skin clearance for at least 1 year, no recent flares and
no active comorbidity, may be candidates for tapering of biological therapy. IL-23
inhibitors have demonstrated the most prolonged maintenance of psoriasis remission
following treatment cessation among all biologic classes. This makes IL-23 inhibitors
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particularly suitable for situations where a planned drug-free period is necessary,
such as surgery, pregnancy, or temporary contraindications. However, complete
withdrawal is not recommended in any biologic class due to relapses.

Current guidelines provide only limited direction on dose adjustment, interval
optimization or biologic holidays. Many decisions must rely on clinician experience
or lower-level evidence. There is a pressing need for more high-quality data to guide
these nuanced aspects of care. Future randomized trials and large-scale real-world
studies are essential to establish evidence-based protocols for the flexible use of
biologics. Such research will help refine treatment guidelines and empower derma-
tologists to make informed, individualized decisions, ultimately improving long-term
outcomes, safety, and quality of life for patients with psoriasis.
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Chapter 3

Practical Management of Psoriasis
in Special Clinical Circumstances

Selda Pelin Kartal and Tugcan Yiiksek

Abstract

This chapter thoroughly discusses the management strategies for psoriasis within
complex clinical scenarios and special patient groups. It examines therapeutic options
and safety considerations for systemic and biologic therapies in patients who have
coexisting hepatic or renal disease, cardiovascular issues, malignancies, or inflam-
matory bowel disease, and addresses specific cases such as pregnancy and lactation.
Furthermore, the management of psoriasis complicated by psoriatic arthritis, latent
tuberculosis, or neurological disorders such as multiple sclerosis is detailed. The
chapter emphasizes evidence-based, personalized treatment approaches informed by
contemporary clinical trials and real-life patient data.

Keywords: psoriasis, treatment algorithm, pregnancy, malignancy, psoriatic arthritis,
biologic therapy, guideline

1. Introduction

Psoriasis is a chronic inflammatory skin condition linked with significant systemic
complications and numerous comorbidities. Although standard treatments often
effectively control disease activity in many patients, certain clinical circumstances,
including pregnancy, impaired organ function, cancer, and coexisting autoimmune or
infectious disorders, require customized therapeutic approaches. Managing psoriasis
in these specific groups involves carefully balancing treatment efficacy with safety,
taking into account altered drug metabolism, immune-related risks, and particular
vulnerabilities. This chapter provides a practical, evidence-based framework to
support clinical decision-making in complex psoriasis cases, focusing on achieving
optimal dermatological outcomes and integrated multidisciplinary care.

2. Pregnancy and breastfeeding

The effect of pregnancy on psoriasis is variable; symptoms may improve in
some patients yet worsen in others, highlighting the need for individualized thera-
peutic strategies based on clinical presentation and established safety profiles.
Topical therapies remain the cornerstone of treatment for mild psoriasis during
pregnancy. Emollients and oatmeal-based baths are universally safe and should be
used liberally to maintain skin barrier function and reduce inflammation. Low- to
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moderate-potency topical corticosteroids are preferred, particularly when applied

in limited quantities to localized plaques. High-potency corticosteroids may be used
cautiously for short periods in refractory cases but are associated with potential risks,
including fetal growth restriction if extensively applied or used long-term. Topical
calcineurin inhibitors, such as tacrolimus and pimecrolimus, although off-label

in pregnancy, are considered relatively safe for sensitive areas such as the face and
intertriginous zones due to their minimal systemic absorption [1].

Phototherapy, specifically NB-UVB, is considered safe for treating moderate-
to-severe psoriasis throughout all trimesters and poses no known risk to the fetus;
however, as prolonged NB-UVB therapy may lower maternal folate levels, supple-
menting with folic acid during early pregnancy is reccommended. While a standard
course of NB-UVB treatment did not affect serum or red blood cell folate levels in
psoriasis patients, El-Saie et al. found that high cumulative doses of NB-UVB led to
folate photodegradation and a reduction in serum folate levels, with this effect being
directly linked to the total cumulative dose, highlighting the potential risk associ-
ated with prolonged NB-UVB therapy [2, 3]. In contrast, psoralen plus ultraviolet A
(PUVA) therapy is contraindicated during pregnancy due to its mutagenic potential
and should be avoided entirely [4].

In patients requiring systemic treatment, cyclosporine remains the most studied
and accepted systemic agent during pregnancy. Short-term use at the lowest effective
dose is recommended, and careful monitoring for hypertension and nephrotoxicity is
essential. Among biologic therapies, TNF-a inhibitors are the preferred class for use
during pregnancy [5]. Certolizumab pegol, in particular, is favored due to its lack of
an Fc fragment, which minimizes placental transfer. The CRIB study confirmed negli-
gible fetal exposure to certolizumab pegol, establishing it as the biologic of choice for
pregnant women requiring systemic disease control [6]. Etanercept, a fusion protein,
exhibits substantially lower placental transfer than IgG1 monoclonal antibodies such
as adalimumab and infliximab, with reported cord blood:maternal serum ratios as low
as 1:14 [7]. Importantly, the use of TNF inhibitor exposure after the 20th gestational
week should be minimized as they have been associated with persistence of the drug
in neonatal serum for several months, prompting recommendations to avoid live vac-
cines, such as BCG, for at least 6 months postpartum. On the other hand, current data
have not demonstrated any increased risk of congenital malformations or low birth
weight associated with in utero exposure to TNF-a inhibitors [5].

Data on IL-17 and IL-23 inhibitors during pregnancy are limited, and these agents
should generally be avoided unless no safer alternative exists and disease sever-
ity mandates their use [5]. Agents that are unequivocally contraindicated during
pregnancy include methotrexate, acitretin, and topical retinoids such as tazarotene.
Methotrexate is highly teratogenic and associated with pregnancy loss and congenital
anomalies including microcephaly, craniosynostosis, tetralogy of Fallot and limb
defects [8]. Acitretin possesses a notably prolonged elimination half-life, significantly
increasing the risk of severe teratogenic effects; consequently, reliable contraception
must be maintained for an extended duration even following cessation of therapy.
Similarly, topical tazarotene, classified as a retinoid derivative, is contraindicated
during pregnancy due to its recognized teratogenic potential [9].

Most topical therapies, including emollients and low-potency corticosteroids, are
considered safe during lactation, provided that medications are not directly applied
to the nipple-areola complex prior to nursing. NB-UVB phototherapy remains a safe
option. Certolizumab pegol is again the preferred biologic during breastfeeding
due to its minimal secretion into breast milk. Other TNF-a inhibitors may also be
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acceptable but require case-by-case evaluation, ideally in consultation with pediatrics.
Methotrexate, acitretin, and tazarotene are contraindicated during breastfeeding
because of potential drug transfer and toxic effects on the infant [10].

3. Hepatic impairment

The management of psoriasis in patients with hepatic impairment requires
particular caution due to the hepatic metabolism of many systemic therapies and the
frequent co-occurrence of liver disease, especially non-alcoholic fatty liver disease
(NAFLD). Psoriasis patients have up to a twofold increased risk of NAFLD, driven by
shared risk factors such as metabolic syndrome, obesity, and chronic inflammation.
Careful selection of therapy is essential to avoid further hepatic injury while achiev-
ing disease control [11].

Baseline evaluation should include liver function tests (ALT, AST, GGT, ALP,
bilirubin) and mandatory screening for hepatitis B and C (HBsAg, anti-HBc, anti-HBs).
Imaging studies, including liver ultrasound or transient elastography, may be neces-
sary to assess fibrosis. In patients with cirrhosis or decompensated liver disease,
systemic immunosuppressives should be used with extreme caution or avoided
altogether [12].

For mild cases, treatment primarily involves topical therapies such as emollients,
corticosteroids of low to moderate potency, vitamin D analogs, and calcineurin
inhibitors. Additionally, NB-UVB phototherapy serves as a highly effective, non-
hepatotoxic alternative for patients with extensive disease who are unsuitable for
systemic treatment [13].

Methotrexate, a key systemic therapy for moderate-to-severe psoriasis, carries
a notable risk of liver toxicity. It can lead to cumulative liver fibrosis and, in rare
instances, cirrhosis. Patients with any pre-existing liver issues should generally avoid
methotrexate. Additionally, non-invasive tests like FibroScan or a liver biopsy might
be necessary when considering long-term methotrexate treatment. Similarly, acitre-
tin, although primarily metabolized hepatically, is associated with alterations in lipid
metabolism and potential hepatotoxicity, making it an unfavorable option in patients
with active liver disease or dyslipidemia [14].

Cyclosporine, another systemic agent with hepatic metabolism, may cause cho-
lestasis or hepatocellular injury, though less commonly than nephrotoxicity. Its use
should be reserved for short-term indications in carefully monitored patients with
only mild hepatic impairment, and it should be avoided in cases of significant liver
dysfunction. On the other hand, the oral phosphodiesterase-4 inhibitor apremilast
is generally well-tolerated in patients with hepatic impairment and does not require
dose adjustment in mild to moderate liver dysfunction [14].

Biologic therapies offer a safer alternative for psoriatic patients with hepatic
comorbidities. IL-17 (secukinumab, ixekizumab) and IL-23 inhibitors (guselkumab,
risankizumab, tildrakizumab) are metabolized primarily by proteolysis, avoid-
ing hepatic cytochrome P450 pathways. Long-term data have not shown increased
hepatotoxicity with these agents [15].

Ustekinumab, an IL-12/23 inhibitor, has been used successfully in hepatitis B
carriers; however, cohort data report a 17.4% reactivation rate in HBsAg-positive
patients not receiving antiviral prophylaxis, while no reactivations occurred in those
on prophylaxis [16]. Similarly, TNF-a inhibitors carry a substantial risk of hepatitis B
virus (HBV) reactivation, particularly with infliximab and adalimumab. Reactivation
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rates up to 39% have been reported in HBsAg-positive patients without prophylaxis,
compared to less than 10% in those receiving antiviral therapy [17].

IL-17 inhibitors appear safer in this context. A prospective study reported 0%
reactivation in patients receiving secukinumab alongside antiviral prophylaxis, versus
15.2% without it. While IL-23 inhibitors have limited data, no HBV reactivation has
been reported in phase III trials, though rare isolated cases exist. Their safety profile
remains promising for HBsAg-negative/anti-HBc-positive patients and may be cau-
tiously considered under antiviral cover [15, 18].

For patients with chronic hepatitis B infection, antiviral prophylaxis with
nucleoside analogs should be initiated before starting immunosuppressive therapy to
reduce the risk of reactivation. Prophylaxis should continue for 6 to 12 months after
treatment cessation, particularly for TNF-a and IL-12/23 blockers. For patients with
hepatitis C infection, recent advances in antiviral therapy have improved the manage-
ment of coexistent HCV and psoriasis, allowing more flexibility in systemic treatment
selection once viral eradication is achieved [15].

Ultimately, management of psoriasis in the setting of hepatic impairment
requires an individualized approach. Topical and phototherapeutic options should
be optimized, hepatotoxic systemic agents minimized, and biologic therapies should
be selected preferentially where indicated. Close collaboration with hepatologists is
advisable for complex cases involving advanced fibrosis, cirrhosis, or concomitant
viral hepatitis.

4. Renal impairment

Renal impairment presents a significant clinical challenge in the management
of psoriasis, given the altered pharmacokinetics of many systemic therapies and
the increased susceptibility to drug-induced nephrotoxicity. Chronic kidney dis-
ease (CKD) is more prevalent among patients with moderate-to-severe psoriasis
compared to the general population, with systemic inflammation, hypertension,
diabetes, and medication side effects contributing to renal decline. Furthermore,
psoriasis itself has been recognized as a systemic inflammatory condition capable
of promoting endothelial dysfunction and renal injury independently of traditional
risk factors [13].

Comprehensive baseline renal evaluation is mandatory before initiating systemic
treatment in psoriatic patients, particularly those with known risk factors or comor-
bidities. Laboratory assessments should include serum creatinine, estimated glomeru-
lar filtration rate (eGFR), blood urea nitrogen (BUN), electrolytes, and urinalysis
to detect proteinuria or hematuria. In patients with moderate (eGFR 30-59 mL/
min/1.73 m”) or severe (eGFR <30) renal impairment, systemic therapy selection
must be adjusted accordingly to minimize further renal insult [19].

For patients with limited cutaneous involvement, topical therapies remain the
primary treatment option and pose no risk to renal function. Emollients, corticoste-
roids, vitamin D analogs, and topical calcineurin inhibitors are all safe. Narrowband
UVB phototherapy also provides an effective and kidney-friendly treatment modal-
ity, particularly valuable in patients with moderate-to-severe disease who are not
candidates for systemic immunomodulation. In cases requiring systemic intervention,
biologics and certain oral agents offer safer profiles compared to traditional immuno-
suppressants. Table 1 summarizes the renal safety, dialysis compatibility, and known
adverse events of systemic psoriasis treatments.
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Systemic agent Usein CKD Use in dialysis Renal adverse events
Methotrexate Contraindicated in eGFR Not recommended Risk of toxic accumulation,

<60 myelosuppression, mucositis
Cyclosporine Avoid due to dose- Not recommended Acute and chronic nephrotoxicity,

dependent nephrotoxicity

hypertension

Acitretin Use with caution Caution advised No direct renal toxicity; worsen
hyperlipidemia, xerosis
Apremilast Safe with dose reduction if Can be used at Rare case reports of renal tubular

eGFR <30

30 mg/day

acidosis

TNF-a inhibitors

Safe in stable renal function

Can be used; off-
dialysis day

Rare acute kidney injury;
infection risk in CKD

IL-17 inhibitors

Safe; no renal clearance
required

Can be used; off-
dialysis day

No reported renal adverse events

IL-23 inhibitors

Safe; primarily cleared

Can be used; off-

No reported renal adverse events

proteolytically dialysis day
Ustekinumab Safe; no dose adjustment Can be used; off- No renal toxicity observed in
needed dialysis day trials or registries
Table 1.

Renal safety and dialysis considerations of systemic treatments for psoriasis [9, 19—21].

5. Diabetes mellitus

Patients with moderate-to-severe psoriasis are at significantly increased risk for
developing type 2 diabetes, independent of obesity or metabolic syndrome. This is
largely driven by chronic systemic inflammation involving TNF-a, IL-6, and IL-17,
which contribute to insulin resistance and endothelial dysfunction. A baseline
workup should include HbA1c, lipid profile, blood pressure, BMI, and screening for
diabetic complications, such as nephropathy and retinopathy, which may impact
treatment selection [22].

Topical therapies and NB-UVB phototherapy remain safe options for limited
or moderate disease, with no adverse effects on glycemic control. Prolonged use of
potent topical corticosteroids should be limited due to potential systemic absorption
and glucose dysregulation [23].

Among systemic agents, methotrexate requires close hepatic monitoring because
diabetics are at higher risk for NAFLD. Acitretin can exacerbate dyslipidemia and
should be avoided in patients with poorly controlled lipid profiles or cardiovascular
disease. Cyclosporine is usually not favored due to potential side effects like hyperten-
sion, nephrotoxicity, and increased insulin resistance; its link to new-onset diabetes
has been well-established in transplant patients [12].

Apremilast has shown a metabolically neutral profile and favorable safety in real-
world use among diabetic patients. Observational studies indicate that it does not lead
to insulin resistance and may promote modest weight loss, offering additional benefit
in overweight individuals with psoriasis [24].

Biologic therapies are extensively utilized among diabetic patients and demon-
strate excellent safety profiles. TNF-a inhibitors, such as adalimumab and etanercept,
have shown modest improvements in insulin sensitivity in some cohorts [25]. IL-17
and IL-23 inhibitors are metabolically neutral and have not been associated with
worsening glucose levels in real-world studies [26]. Moreover, by reducing systemic
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inflammation, these agents may indirectly contribute to improved metabolic
homeostasis, particularly in patients with underlying insulin resistance or metabolic
syndrome. Ustekinumab (anti-IL12/23) is similarly safe and convenient for patients
managing multiple comorbidities due to its long dosing interval [12].

Close collaboration with endocrinology, careful monitoring of metabolic param-
eters, and patient education regarding lifestyle modification are essential components
of successful long-term management.

6. Congestive heart failure

Congestive heart failure (CHF) is an important comorbidity that influences treat-
ment decisions in patients with moderate-to-severe psoriasis. The presence of CHF
complicates psoriasis management due to the cardiovascular risks associated with sev-
eral systemic treatments, particularly biologic agents targeting the TNF-a pathway.
Therefore, careful assessment of cardiac function and tailored therapeutic strategies
are essential for safe and effective management [27].

Baseline evaluation of psoriatic patients with known or suspected CHF should
include determination of the New York Heart Association (NYHA) functional class
and measurement of left ventricular ejection fraction (LVEF). Patients with NYHA
class III or IV symptoms or an LVEF less than 40% are considered high-risk and
require especially cautious therapeutic selection [13].

In terms of conventional systemic therapies, methotrexate may be cautiously
considered in patients with stable, compensated CHF. Although observational
studies in psoriasis suggest methotrexate may reduce cardiovascular risk by lowering
inflammation, a recent cohort study found no difference in ischemic heart disease
rates between methotrexate and other nonbiologic treatments. Regardless, careful
monitoring of fluid balance, renal function, and hematologic parameters is necessary
during methotrexate therapy in CHF patients [28, 29]. Acitretin, while not directly
cardiotoxic, may exacerbate hyperlipidemia, a known contributor to atheroscle-
rotic progression and heart failure. Its use should be limited or avoided in patients
with poorly controlled lipid profiles or established coronary artery disease [30].
Cyclosporine, owing to its effects on sodium and water retention, hypertension, and
nephrotoxicity, is contraindicated in moderate-to-severe CHF. Use of cyclosporine in
this patient population can precipitate or worsen CHF and is generally avoided [28].

Biologic therapies offer substantial efficacy in psoriasis, but their use must be
carefully considered in the context of CHF. TNF-« inhibitors, such as infliximab and
etanercept, have been associated with worsening heart failure, particularly at higher
doses [31]. Randomized clinical trials in heart failure populations demonstrated
increased mortality and hospitalization rates with TNF-a blockade in NYHA class
III-IV patients [32]. Consequently, TNF inhibitors are contraindicated in patients
with advanced CHF. Even in NYHA class I-II CHF, TNF-a inhibitors should only be
considered after consultation with a cardiologist and a baseline echocardiography.
Treatment should be discontinued if symptoms worsen or ejection fraction drops
below 50% [33].

In contrast, IL-17 inhibitors and IL-23 inhibitors have demonstrated no increased
risk of new-onset or worsening CHF in clinical trials or post-marketing registries. A
pooled analysis of long-term ixekizumab trials involving 3736 patients reported no
CHF exacerbations [34]. A meta-analysis also confirmed no significant risk of new-
onset CHF with IL-17 or IL-23 inhibitors [35]. Their favorable cardiac safety profile,
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Figure 1.
Clinical treatment algorithm for psoriasis management in patients with congestive heart failure.

rapid onset of action, and strong efficacy in both skin and joint involvement make
them well-suited for psoriatic patients with coexisting heart failure requiring systemic
treatment. While long-term cardiovascular outcome data are more extensive for IL-17
inhibitors, available evidence for IL-23 inhibitors, including guselkumab and risanki-
zumab, remains reassuring, with no signal of adverse cardiac events reported to date.
Ustekinumab, likewise demonstrates a reassuring cardiac safety profile and may be

an alternative choice, particularly for patients with concomitant arthritis or inflam-
matory bowel disease [36]. A summarized treatment algorithm outlining the clinical
approach to psoriasis management in patients with CHF is presented in Figure 1.

7. Neurologic disorders

The association between psoriasis and neurologic disorders, particularly multiple
sclerosis (MS), has garnered increasing attention due to overlapping immunopatho-
genic mechanisms and the potential impact of systemic therapies on neural tissues.
Both psoriasis and MS are characterized by dysregulation of T-cell-mediated immune
responses, notably involving the IL-17/Th17 axis [37]. Importantly, several treatments
for psoriasis, especially TNF-o inhibitors, have been implicated in either exacerbating
or inducing demyelinating disorders, necessitating cautious therapeutic planning in
patients with neurologic comorbidities [19].

Prior to initiating systemic therapy in patients with psoriasis and a history of demy-
elinating disease, a comprehensive neurologic evaluation is essential. Patients with
unexplained neurologic symptoms such as visual disturbances, muscle weakness, sen-
sory changes, or gait abnormalities should be thoroughly investigated to rule out latent
or subclinical MS. Similarly, a family history of MS or other autoimmune neurologic
diseases should prompt heightened vigilance in systemic therapy selection [38].

When systemic therapy is required in psoriatic patients with comorbid neurologi-
cal disorders, conventional agents such as methotrexate and acitretin are generally
considered safe. Neither has been associated with central demyelination, although
rare cases of reversible leukoencephalopathy and cognitive effects have been reported
with low-dose methotrexate [39]. Cyclosporine is associated with neurotoxic side
effects in up to 28% of patients, including tremor, paresthesia, seizures, and cogni-
tive changes [40]. These effects are dose-dependent and more likely in settings of
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blood-brain barrier disruption. Given its narrow therapeutic window, nephrotoxicity,
and potential for neurotoxicity, cyclosporine should be used cautiously and only
when other agents are contraindicated. Apremilast is considered safe in demyelinating
diseases, with no known CNS toxicity. It does not cross the blood-brain barrier and is
particularly appealing in MS patients who suffer from limited mobility or metabolic
comorbidities due to its weight-reducing effect and favorable safety profile [41].

TNF-a inhibitors are contraindicated in MS due to strong mechanistic and clini-
cal evidence linking them to central and peripheral demyelination [42]. All five TNF
inhibitors, including the newer agents certolizumab and golimumab, have been impli-
cated in new-onset or worsening MS, with real-world reports showing most events
occur within the first year of therapy [43]. Among 84 reported cases of psoriasis,
only 33% achieved full recovery after stopping treatment, while several progressed or
showed new silent lesions. Consequently, TNF-a inhibitors should be strictly avoided
in this population [44].

IL-17 inhibitors, particularly secukinumab, are currently regarded as the most
appropriate biologic class for patients with psoriasis and coexisting MS, given that
IL-17A and IL-17F levels have been implicated in the pathogenesis of both conditions.
Clinical trial data involving patients with relapsing-remitting MS revealed a 49%
reduction in new MRI lesions and a 67% reduction in active lesions with secukinumab
treatment [45]. Real-world evidence further supports its safety: in a small series, 80%
of patients with both MS and psoriasis who were treated with secukinumab remained
clinically stable, with no progression of neurologic disease and no reported cases of de
novo central demyelination [44]. For other IL-17 inhibitors, such as ixekizumab and
bimekizumab, no robust data are currently available. To date, only a single case report
suggests the safe use of ixekizumab in a patient with pre-existing multiple sclerosis,
and there are no published neurologic safety data for bimekizumab [46].

Ustekinumab, targeting both IL-12 and IL-23, is another biologic agent with a
reassuring neurologic safety profile [47]. IL-23 inhibitors, including guselkumab,
risankizumab, and tildrakizumab, are also regarded as safe choices in this setting.
Although long-term neurologic outcome data are still emerging, there is currently no
evidence suggesting that IL-23 blockade promotes demyelination [48, 49].

8. Latent tuberculosis and HIV

Management of psoriasis in patients with latent tuberculosis (TB) requires care-
ful screening and strategic treatment selection, especially prior to the initiation of
systemic immunosuppressive agents. Interferon-gamma release assays (IGRAs) such
as QuantiFERON-TB Gold are preferred over tuberculin skin tests (TST) in BCG-
vaccinated individuals. A chest X-ray is essential to rule out active TB. If latent TB is
confirmed, chemoprophylaxis, typically with isoniazid for 6-9 months, should be
started. Most guidelines allow systemic therapy to begin after 1 month of prophylaxis,
though this may vary by region. Close clinical and radiological monitoring through-
out treatment is strongly advised [50].

Among systemic agents, TNF-a inhibitors pose the highest risk of TB reactivation.
TNF is essential for granuloma integrity and host control of Mycobacterium tuber-
culosis. Conventional systemic therapies, including methotrexate and cyclosporine,
have lower TB reactivation potential, but screening and vigilance are still required.
TB reactivation with these agents is rare but reported, particularly in long-term use or
when combined with other immunosuppressants [51].
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Apremilast and acitretin, given their non-immunosuppressive mechanism of
action, have not been associated with TB reactivation. They do not require prophy-
laxis and are safe options for psoriasis patients with LTBI, particularly those ineligible
for biologic therapies [17, 21].

Ustekinumab has shown a low risk of TB reactivation in clinical trials (0/3177 cases
with prophylaxis); however, recent pharmacovigilance data from the FAERS database
reported 121 cases of latent TB, indicating a potential real-world signal and reinforc-
ing the need for strict pre-treatment screening and ongoing monitoring [52, 53].

IL-17 and IL-23 inhibitors have shown an excellent safety profile regarding
tuberculosis reactivation, with no reported cases in large clinical trials involving
3430 patients treated with secukinumab, 5898 with ixekizumab, and no reactivations
observed in pivotal trials of guselkumab, risankizumab, and tildrakizumab [14]. This
low risk has been corroborated by the 2024 multicenter study by Torres et al., which
evaluated 405 psoriasis patients with newly diagnosed LTBI who were treated with
IL-17 or IL-23 inhibitors. Remarkably, only one TB reactivation (0.25%) occurred
over a mean follow-up of 33 months, and 37.8% of patients did not receive full chemo-
prophylaxis [54].

Psoriasis in the setting of HIV infection often exhibits an atypical clinical course,
characterized by increased severity, resistance to conventional treatments, and the
potential for uncommon morphologic variants, including erythrodermic, rupioid,
and palmoplantar forms. In some instances, the onset of severe psoriasis may herald
previously undiagnosed HIV infection. Thus, HIV testing should be considered in
patients with abrupt or unusually severe psoriasis presentations [55].

Management of psoriasis in HIV-positive patients demands a delicate balance
between achieving disease control and minimizing further immunosuppression.
Topical therapies and NB-UVB phototherapy remain first-line options, offering effec-
tive management without systemic immunologic compromise [56].

Systemic therapies must be selected cautiously. Methotrexate and cyclosporine,
while effective for psoriasis, pose significant risks in HIV-positive patients due to
their profound immunosuppressive effects. Their use should be reserved for cases
where safer alternatives are unavailable, and only in patients with well-controlled
HIV infection (CD4 counts >200 cells/pL and suppressed viral load under anti-
retroviral therapy). Even then, close monitoring for opportunistic infections is
imperative [56].

Acitretin is considered a favorable systemic option for HIV-positive psoriasis
patients. It is non-immunosuppressive, does not increase infection risk, and is
particularly beneficial in hyperkeratotic variants of psoriasis, which are common
in the context of HIV. However, its mucocutaneous side effects and impact on lipid
metabolism must be weighed carefully [57].

Apremilast represents an excellent systemic treatment choice in HIV-positive
individuals with psoriasis. It is not immunosuppressive, does not interact significantly
with antiretroviral therapy, and has a favorable safety profile. Gastrointestinal side
effects and mild weight loss are common but generally manageable [58].

Biologic agent therapy in HIV-positive patients is an evolving area. Emerging
evidence suggests that TNF-o inhibitors, IL-17 inhibitors, and IL-23 inhibitors can
be used cautiously in selected HIV-positive patients with well-controlled disease,
particularly when other therapies fail. However, these cases should be managed
collaboratively with infectious disease specialists. IL-17 and IL-23 inhibitors may
be preferred over TNF-a inhibitors due to their more targeted immunomodulatory
profiles and, theoretically, a lower impact on global immune surveillance [44].
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In conclusion, psoriasis management in patients with latent tuberculosis or HIV
infection necessitates rigorous screening, interdisciplinary coordination, and careful
therapeutic selection. Topical therapies and NB-UVB phototherapy should be maxi-
mized for mild-to-moderate disease. For systemic therapy, IL-17 and IL-23 inhibitors,
ustekinumab, and apremilast offer safe and effective options, while TNF-« inhibitors
and conventional immunosuppressants must be used with caution or avoided. The
primary goal is to achieve optimal disease control while minimizing infection risk and
preserving immune function.

9. Inflammatory bowel disease

Psoriasis and inflammatory bowel disease (IBD) frequently coexist due to shared
immunopathogenic mechanisms, especially involving the IL-23/Th17 axis. While
some therapies are effective for both conditions, others—particularly IL-17 inhibi-
tors—may increase the risk of IBD exacerbation or development [59]. Therefore,
therapeutic selection in patients with concurrent psoriasis and inflammatory bowel
disease requires careful consideration to balance dermatological effectiveness with
gastrointestinal safety concerns optimally. Agents that are effective in both diseases,
such as TNF-a inhibitors and IL-23 pathway inhibitors, are generally preferred,
whereas therapies with the potential to worsen IBD must be avoided. A practical sum-
mary of treatment preferences based on IBD activity is presented in Table 2.

10. Malignancy

The presence of a current or previous malignancy, particularly lymphomas
and skin cancers, significantly influences therapeutic decision-making in psoriasis
management. In patients with a history of malignancy, topical therapies represent
the safest initial treatment strategy. Emollients, corticosteroids, vitamin D analogs,
and topical calcineurin inhibitors can be utilized without systemic immunosuppres-
sion. NB-UVB phototherapy is also considered safe in patients with a history of solid
tumors or treated lymphoma, provided that prior skin cancer history is carefully
considered [60]. In contrast, PUVA therapy should be avoided in individuals with a
history of melanoma, multiple non-melanoma skin cancers (NMSCs), or significant
actinic damage due to its mutagenic potential [61].

Among conventional systemic therapies, methotrexate warrants caution in the
setting of malignancy. Long-term methotrexate use has been associated with an
increased risk of lymphoproliferative disorders, particularly in patients positive for
Epstein-Barr virus (EBV). Methotrexate-induced lymphomas may sometimes regress
upon drug discontinuation, but reinitiation carries potential risk. Therefore, metho-
trexate is generally avoided in patients with active or recent lymphoma [62].

As a potent immunosuppressant, cyclosporine carries a well-established risk of
NMSC and lymphomas, especially with prolonged use and in patients with prior
ultraviolet exposure. Consequently, its use should be avoided in psoriasis patients
with a history of cancer, except in short-term emergency situations under close onco-
logic monitoring [63]. Acitretin, in contrast, represents a favorable systemic option
for psoriasis patients with prior malignancy as it exhibits chemopreventive effects
against NMSC. Acitretin is particularly beneficial for psoriatic patients with a history
of actinic keratoses, squamous cell carcinoma, or field cancerization, although its
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mucocutaneous side effects and teratogenicity must be managed appropriately [64].
Apremilast provides an additional safe systemic alternative. Its immunomodulatory
effects are mild, and it has not been linked to an increased risk of malignancy in either
clinical trials or real-world studies. It is especially advantageous for patients with a
recent history of solid tumors or for those in whom conventional immunosuppres-
sants are contraindicated [21].

TNF-a inhibitors have historically raised concern regarding malignancy risk,
particularly for lymphoproliferative disorders [65]. While older meta-analyses yielded
mixed results, recent large-scale data continue to support a cautious approach. A
retrospective cohort study published in 2025 involving 7645 Korean patients with
psoriasis and rheumatoid arthritis found no significant increase in the risk of com-
mon solid tumors—including colorectal, liver, lung, kidney, breast, and thyroid can-
cers—among TNF-a inhibitor users. However, the risk of lymphoma was significantly
elevated in infliximab users, and leukemia risk increased in users of etanercept and
adalimumab [66]. These findings reinforce current guideline recommendations to
defer TNF-« inhibitor use for at least 5 years after remission in patients with a history
of lymphoma or leukemia and to prefer other biologic classes when biological agent
treatment is indicated [67].

IL-17 inhibitors, particularly secukinumab and ixekizumab, have demonstrated
favorable safety profiles in patients with prior malignancy [68, 69]. Real-world
case series and retrospective analyses of patients with various cancers treated with
IL-17A inhibitors have shown no recurrence or progression during long-term follow-
up periods [70]. This supports the cautious use of IL-17 blockers in psoriatic patients
with a stable cancer history. Similarly, IL-23 inhibitors such as guselkumab and
risankizumab have not been associated with malignancy recurrence in clinical trials
or post-marketing data. These agents are increasingly considered safe and effective
options in this clinical context [71]. Ustekinumab similarly exhibits a reassuring
malignancy profile, with long-term follow-up data demonstrating no elevated
cancer risk [14].

In conclusion, managing psoriasis in patients with a history of malignancy neces-
sitates an individualized approach emphasizing oncologic safety. Topical therapies
and NB-UVB phototherapy should be prioritized for mild disease. Among systemic
options, acitretin, apremilast, and biologic agents targeting IL-17 or IL-23 pathways
are preferred choices, offering effective disease control without compromising can-
cer surveillance. Multidisciplinary collaboration with oncology is essential to ensure
that therapeutic strategies align with the patient’s oncologic status and long-term
health goals.

11. Psoriatic arthritis

Approximately 20-30% of patients with psoriasis will develop PsA during their
lifetime, typically manifesting between the ages of 30 and 50 years. The pathogenesis
of PsA shares common immunological pathways with cutaneous psoriasis, particu-
larly involving the IL-23/Th17 axis, yet the clinical expression in musculoskeletal
tissues necessitates specialized therapeutic strategies [11].

Early identification of PsA is critical to prevent irreversible joint damage and
long-term disability. Screening questionnaires such as the Psoriasis Epidemiology
Screening Tool (PEST) or the Toronto Psoriatic Arthritis Screen (ToPAS) can aid
dermatologists in early detection. Diagnosis should be confirmed by rheumatologists
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based on the Classification Criteria for Psoriatic Arthritis (CASPAR) criteria, and
treatment should be initiated promptly to prevent structural joint damage [72].

In cases of mild psoriasis and limited joint involvement, topical therapies and
NB-UVB phototherapy may provide relief for cutaneous lesions, but they have no
effect on joint inflammation. Therefore, systemic therapy is mandatory in PsA,
regardless of the severity of cutaneous involvement, when arthritis is clinically
evident [73]. A summarized treatment algorithm outlining the clinical approach to
PsA management is presented in Figure 2.

In patients experiencing mild peripheral arthritis, NSAIDs and intra-articular
corticosteroids can help alleviate symptoms. Methotrexate is often the first-line
conventional synthetic DMARD (csDMARD), especially for peripheral arthritis.
Nonetheless, its effectiveness in axial PsA, enthesitis, and dactylitis remains limited.
Cyclosporine may provide quick symptom relief during severe PsA flare-ups but
carries risks such as nephrotoxicity, hypertension, and metabolic issues. Due to these
potential risks and the availability of biologic therapies, cyclosporine is now typi-
cally used only in rare, short-term indications. Apremilast presents a safe alternative
in patients with mild disease or in those ineligible for biologic therapy, though its
efficacy is modest compared to targeted biologics [19].

When csDMARD:s are insufficient or when patients present with moderate-to-
severe PsA, biologic DMARDs (bDMARDs) are the mainstay of treatment. TNF-a
inhibitors, including adalimumab, etanercept, infliximab, certolizumab pegol, and
golimumab, are the longest-established class of biologic agents used in the treatment
of PsA. TNF-a inhibitors have demonstrated robust efficacy across all major clinical
domains of PsA—including peripheral arthritis, axial involvement, enthesitis, and
dactylitis. They are particularly effective in polyarticular peripheral arthritis, with
pivotal trials such as RAPID-PsA, ADEPT, and GO-REVEAL showing significant
improvements in both clinical remission and prevention of structural joint damage.
In axial PsA, TNF-a inhibitors remain among the only biologics with proven efficacy,
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Figure 2.

Clinical treatment algorithm for the management of psoriatic arthritis.
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reducing spinal inflammation and improving mobility, as validated by MRI and
patient-reported outcomes [74].

IL-17 inhibitors, including secukinumab and ixekizumab, selectively block the
IL-17A pathway and have demonstrated strong efficacy across multiple domains of
PsA. These agents produce rapid and sustained clinical improvements in peripheral
arthritis, enthesitis, dactylitis, and notably, axial disease [75]. In patients with axial
PsA, secukinumab and ixekizumab significantly reduced spinal pain, morning stiff-
ness, and MRI-confirmed inflammation. The phase 3 MAXIMISE trial specifically
confirmed the efficacy of secukinumab in active sacroiliitis, reinforcing its value for
axial involvement. Both agents have also been shown to achieve significant ACR20
response rates and inhibit radiographic progression over time [76].

Bimekizumab, a newer agent that targets both IL-17A and IL-17F, has further
expanded the therapeutic landscape. In the BE OPTIMAL and BE COMPLETE phase
3 trials, bimekizumab demonstrated significantly greater efficacy than placebo in
improving joint and cutaneous symptoms, achieving ACR50 rates of 44-46% and
PASI100 responses in over 60% of patients by week 16. Importantly, bimekizumab
showed superior efficacy in traditionally challenging domains such as enthesitis and
dactylitis, with early onset of action. These data position IL-17 inhibitors as a potent
option for comprehensive PsA management [77].

IL-23 inhibitors, such as guselkumab and risankizumab, have shown substantial
efficacy in peripheral arthritis and skin disease, with emerging evidence supporting
their potential benefit in enthesitis and dactylitis [78]. They demonstrated significant
efficacy in joint involvement, with ACR20 response rates ranging from 57% to 64%
in pivotal trials. Guselkumab, particularly at a dosing interval of every 4 weeks, was
associated with superior inhibition of structural damage progression as measured
by the van der Heijde-Sharp score compared to every 8-week dosing, placebo, and
risankizumab. While both IL-23 inhibitors improved enthesitis and dactylitis out-
comes, guselkumab demonstrated more consistent efficacy across multiple domains
and trials, suggesting a potentially broader therapeutic impact in PsA disease phe-
notypes. However, their effectiveness in axial PsA is still under investigation, and
current data suggest a less prominent role compared to TNF-a and IL-17 inhibitors in
pure axial disease [79, 80].

Ustekinumab is effective for peripheral PsA, though its efficacy in axial disease is
relatively lower. It remains a valuable option, particularly in patients with concomi-
tant inflammatory bowel disease or contraindications to other biologic classes [73].

In conclusion, biologic therapies targeting TNF-a, IL-17, and IL-23 pathways
have expanded the therapeutic arsenal and significantly improved patient outcomes.
Optimal management demands careful consideration of the predominant disease
domains, comorbidities, and long-term safety profiles of available agents, guided by
current evidence-based recommendations.

12. Conclusion

Effective psoriasis management in special clinical contexts requires personalized,
evidence-based strategies. Pregnancy and breastfeeding call for safer choices such as
topical therapies, NB-UVB phototherapy, cyclosporine, and certolizumab pegol, while
methotrexate and acitretin are contraindicated. Patients with hepatic or renal impair-
ment benefit from IL-17 and IL-23 inhibitors due to favorable safety profiles. For those
with congestive heart failure or demyelinating disease, IL-17 and IL-23 inhibitors are
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preferred over TNF-a inhibitors. Managing psoriasis in latent tuberculosis or HIV-
positive patients necessitates rigorous screening and cautious therapy selection, favor-
ing IL-17/IL-23 inhibitors, acitretin, and apremilast. In concurrent IBD, TNF-a and
IL-23 inhibitors are optimal, whereas IL-17 inhibitors should be avoided. In patients
with a history of malignancy, topical therapies, phototherapy, acitretin, apremilast,
and IL-17 or IL-23 biologics are preferable due to their favorable safety profiles.
Psoriatic arthritis treatment is effectively managed with biologics that target the
TNF-a, IL-17, and IL-23 pathways. In conclusion, individualized and interdisciplinary
approaches ensure optimal outcomes across these complex clinical scenarios.
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Appendixes and nomenclature

PsA psoriatic arthritis

NB-UVB narrowband ultraviolet B phototherapy
PUVA psoralen plus ultraviolet A phototherapy
TNF-a tumor necrosis factor alpha

IL-17 interleukin-17

IL-23 interleukin-23

IL-12 interleukin-12

NMSC non-melanoma skin cancer

CASPAR classification criteria for psoriatic arthritis
PEST psoriasis epidemiology screening tool
ToPAS Toronto Psoriatic Arthritis Screen

IGRA interferon-gamma release assay

TST tuberculin skin test
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Chapter 4

Paradoxical Reactions to Biologic
Therapies in Patients with Plaque
Psoriasis
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Mddalina Maviana Motoacd and Daniel O. Costache

Abstract

Paradoxical psoriasis has been reported since 2003-2005. It is characterized by
its occurrence independently of the underlying disease or the type of anti-TNF agent
used, and it resolves once the treatment is discontinued. Unlike de novo psoriasis,
paradoxical psoriasis is considered a side effect of TNF blockade. The pathophysi-
ological mechanism involves an imbalance between TNF and type 1 IFN. The onset
of skin manifestations can vary, ranging from 1 month to 10 years, with an average
of 16.4 months. Approximately 2-5% of patients treated with TNF-alpha inhibitors
develop paradoxical psoriasis. Females, particularly those with a personal or family
history of inflammatory skin diseases, are more commonly affected. In addition,
IL-17 and IL-23 inhibitors have been associated with worsening psoriasis, often trig-
gering flares with altered psoriasis morphology.

Keywords: paradoxical reactions, psoriasis, pustular psoriasis, anti-TNF alfa, anti-1117

1. Introduction
1.1 Working hypothesis, and specific objectives

Paradoxical psoriasis represents a distinct clinical entity that has been documented
since the early 2000s, with initial reports dating back to 2003 [1] and 2005 [2]. Unlike
classical psoriasis, paradoxical psoriasis emerges independently of the underlying
disease or the specific type of anti-tumor necrosis factor (TNF) agent administered
and typically resolves following drug discontinuation. As such, it is not considered a
manifestation of de novo psoriasis but rather an adverse reaction directly associated
with TNF-a inhibition.

The underlying pathophysiological mechanism is thought to stem from an
imbalance between tumor necrosis factor (TNF) and type I interferons (IFNs)

[3]. Specifically, psoriasiform eruptions are triggered by the suppression of TNF-«
signaling, which diminishes the TNF-a-mediated negative feedback on plasmacytoid
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dendritic cells (pDCs). This results in the excessive production of type I IFNs, partic-
ularly IFN-« [4]. TNF-a normally acts to inhibit the maturation of pDCs and suppress
IFN-a secretion. Its inhibition, therefore, leads to dysregulated IFN-a production,
which subsequently contributes to the development of psoriatic lesions.

Histopathological studies of skin affected by plaque psoriasis have revealed
elevated IFN-a expression within vascular and perivascular dermal lymphocytic infil-
trates [5]. Another proposed mechanism involves the immune modulation associated
with TNF-a blockade: an increase in T helper 17 (Th17) cells, a decrease in regulatory
T cells (Tregs), and enhanced interleukin-22 (IL-22) production. IL-22, in turn,
exerts pro-inflammatory effects on keratinocytes, sustaining the psoriatic process [6].

Emerging evidence also highlights the role of skin dysbiosis in the pathogenesis of
paradoxical psoriasis. Alterations in the skin microbiome’s composition and function
may represent critical factors contributing to disease onset and progression [7].

The latency period for the appearance of cutaneous manifestations varies widely,
ranging from 1 month to as long as 10 years, with an average onset of approximately
16.4 months following initiation of TNF-« inhibitor therapy [4]. Paradoxical psoriasis
affects an estimated 2-5% of patients receiving TNF-a blockers [8], with a higher
prevalence observed in females, particularly those with a personal or familial history
of inflammatory skin conditions [7].

Beyond TNF-a inhibitors, other biologic agents have also been implicated in
paradoxical psoriatic reactions. IL-17 inhibitors may induce morphological changes in
psoriatic lesions or provoke new eruptions [4], while IL-23 inhibitors have also been
reported as potential triggers of paradoxical psoriasis [9].

2. Objectives

The primary objective of this chapter is to describe and analyze cases of paradoxi-
cal reactions associated with biologic therapies administered to patients diagnosed
with plaque psoriasis.

3. Patients and methods

A retrospective study was conducted involving patients diagnosed with plaque
psoriasis who were undergoing biologic therapy, including anti-TNF-a agents (inf-
liximab, adalimumab, certolizumab pegol, and etanercept), anti-interleukin agents
(anti-IL-17: secukinumab and ixekizumab; anti-IL-23: risankizumab, guselkumab,
and tildrakizumab; and anti-IL-12/23: ustekinumab), and phosphodiesterase-4
(PDE4) inhibitors (apremilast). The patients were recruited from the Dermatology
Department 2 of Colentina Clinical Hospital and the Central Military Emergency
University Hospital “Dr. Carol Davila” in Bucharest, covering the period from 2008 to
2023.

Clinical and demographic data were collected, including

¢ Sex (male or female)
* Age

* Area of residence (urban or rural)
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* Type and class of biologic therapy (anti-TNF-« [infliximab, adalimumab,
certolizumab pegol, and etanercept], anti-IL-17 [secukinumab and ixekizumab],
anti-IL-23 [risankizumab, guselkumab, and tildrakizumab], anti-IL-12/23
[ustekinumab], PDE4 inhibitor [apremilast])

* Number of biologic therapies per patient
* Number of treatment switches per patient
* Presence of comorbidities.

For patients enrolled in the National Program for Biologic Therapy, data were col-
lected using clinical and laboratory documentation from Annex 3 and the Romanian
Registry for Dermatological Treatments (SRD).

3.11Inclusion criteria
* Confirmed diagnosis of plaque psoriasis

* Signed informed consent for medical procedures and publishing (including
consent for clinical photography)

* Fulfillment of the national protocol for initiating biologic therapy (PASI >10 and
DLQI >10).

3.2 Exclusion criteria

* Refusal to provide informed consent for medical procedures.

4, Results
4.1Casel

The first case was published. We present the case of a 55-year-old female patient
diagnosed with spondyloarthritis since 2018. She had a mixed form of spondyloar-
thritis, positive for the HLA-B27 gene. She was prescribed secukinumab (IL-17a inhib-
itor), but after 6 months of treatment, she developed a bilateral pustular eruption.
The clinical diagnosis of pustular psoriasis was confirmed by a biopsy. The eruption
was classified as a paradoxical drug reaction to an IL-17a inhibitor. The patient under-
went a switch of treatment, the chosen drug being guselkumab [10].

4.2 Case?2

A 62-year-old female patient with a known history of plaque psoriasis since
the age of 18—histopathologically confirmed in 2019—developed a new eruption
approximately 12 months after initiating treatment with ixekizumab. The eruption
was characterized by erythematous-squamous plaques with superficial pustules local-
ized to the palms and soles (Figure 1). The patient had previously undergone topical
treatment with isoconazole nitrate cream for six weeks, with no clinical improvement.
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Figure 1.
Clinical presentation—erythematous, scaly plaques with superficial pustules on the right hallux (personal
archive).

A diagnosis of paradoxical reaction was established, specifically pustular-type
psoriasis vulgaris. A skin biopsy was performed on a lesion located on the dorsal
surface of the right foot (Figure 2). Histopathological examination confirmed the
diagnosis of plaque psoriasis (Figures 3 and 4).

Systemic treatment with methotrexate was initiated at a dose of 15 mg/week
for 10 months, in combination with narrowband UVB (TL01) phototherapy
administered three times per week, totaling 25 sessions. Clinically, the patient
experienced alternating periods of remission and relapse. Consequently, a thera-
peutic switch to guselkumab was made while continuing methotrexate for an
additional three months.

4.3Case3

A 34-year-old female patient, known to have plaque psoriasis since 2015, was
undergoing treatment with a biosimilar of infliximab for 5.5 months when she pre-
sented in 2017 to the Clinical Dermatology Department, Central Military Emergency
University Hospital “Dr. Carol Davila,” Bucharest. She reported the onset of a new

Figure 2.
Clinical presentation—erythematous, scaly plaques with superficial pustules on the right plantar surface
(personal archive).
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Figure 3.

Histopathological aspect—vegular acanthosis of the epidermis, elongation of rete ridges, aveas of hypogranulosis
alternating with hypergranulosis, parakeratosis, horn and intraepithelial microabscesses, lymphoplasmacytic
inflammatory infiltrate predominantly perivascular, and dilated capillaries in the superficial dermis
(hematoxylin and eosin stain) (personal archive).

Figure 4.
Histological image, 10x magnification—plaque psoriasis (personal archive).

skin eruption approximately six weeks prior, characterized by erythematous-
squamous plaques and large patches located on the palms and soles, with occasional
pustules on the plantar surfaces (Figure 5).

Clinical examination revealed widespread erythematous plaques with periph-
eral scaling, irregular in shape and poorly demarcated, involving the entire body.
According to her medical history, she had received systemic corticosteroid therapy
(two 16 mg tablets per day) since the eruption began, without significant clinical
improvement.

Figure 5.
Clinical presentation—erythematous-squamous plaques on the left foot (personal archive).
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Her personal medical history included chronic autoimmune thyroiditis, viril-
ization syndrome, ovarian dystrophy, hirsutism, obesity, and hypomagnesemia.
Laboratory investigations were within normal limits, except for low serum magne-
sium levels. Both the abdominopelvic ultrasound and chest X-ray revealed no patho-
logical findings.

4.4 Case 4

A 63-year-old female patient with a known diagnosis of plaque psoriasis since
2012, confirmed histopathologically in 2016, presented in November 2019 with
erythroderma, occurring two months after initiation of secukinumab therapy (fifth
loading dose pen-injector). The presumptive diagnosis was generalized paradoxical
pustular psoriasis following IL-17a inhibitor therapy (Figures 6 and 7).

According to the patient’s history, she had been previously treated with etanercept
between 2012 and 2018, followed by a switch to ustekinumab from 2018 until July
2019. Upon presentation, the patient underwent hemodynamic stabilization and was
initiated on treatment with methotrexate (15 mg/week for 3 months) and systemic
corticosteroids (methylprednisolone 0.5 mg/kg/day for 1 month).

Three months after the erythrodermic episode, she was reintroduced into the
National Biological Therapy Program, and adalimumab treatment was initiated in
2020. The patient remains on this therapy to date.

Relevant comorbidities included morbid obesity (BMI = 42.8 kg/m?), pso-
riatic arthritis, depressive syndrome, type 2 diabetes mellitus, and essential
hypertension.

The following three patients developed palmoplantar eruptions after initiating the
new citrate-free formulation of ixekizumab:

Figure 6.
Generalized clinical presentation (personal archive).
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Figure 7.
Close-up view—pustular lesions on erythematous-squamous plaques, located on the soles and lower legs (personal
archive).

4.5Case>5

A 48-year-old overweight female patient (BMI = 26 kg/m”), known to have had
chronic plaque psoriasis since 2021, histopathologically confirmed in 2022, devel-
oped a palmoplantar eruption during treatment with the citrate-free formulation of
ixekizumab (Figure 8). This was her second line of innovative therapy; the first was
apremilast, administered between May and November 2022, which proved ineffec-
tive. Following the onset of the eruption, treatment with methotrexate at a dose of
15 mg/week was initiated for 3 months, leading to progressive improvement and
complete resolution of skin lesions after 6 months.

Relevant medical history included cervical spondylodiscoarthrosis with left-sided
rachialgia, left scapulohumeral periarthritis with impingement syndrome, tendon
calcifications, and psoriatic arthropathy.

Figure 8.
Clinical presentation—pustular lesions on the plantar surface (Personal archive).
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4,6 Case 6

A 40-year-old male patient with normal body weight (BMI = 20.3 kg/m?), diag-
nosed with chronic plaque psoriasis since 2006 and confirmed histopathologically in
2017 was initiated on biologic therapy with ixekizumab in April 2019. In 2023, after
switching to the citrate-free formulation of ixekizumab, he developed a new palmo-
plantar psoriatic eruption (Figures 9 and 10). In addition, the patient presented with
psoriatic nail involvement.

The eruption improved with the use of topical corticosteroids, while the patient
continued treatment with the citrate-free formulation.

4.7 Case7

A 59-year-old female, diagnosed with vulgar psoriasis since 1992, histopatho-
logically confirmed in 2021, was initiated on ixekizumab therapy in November
2022. The patient developed a palmoplantar eruption of vulgar psoriasis after
switching to the citrate-free formulation of ixekizumab. She underwent topical
dermatocorticosteroid treatment, leading to remission of the eruption within
6 months. However, the patient was switched to adalimumab biosimilar treatment
in May 2023.

Personal medical history: Psoriatic arthritis with peripheral involvement,
dyslipidemia, uterine fibromatosis, carpal tunnel syndrome, ischemic heart
disease, and bilateral carotid atherosclerosis. Notably, scalp involvement was also
observed.

Figure 9.
Clinical detail—palmar eruption (Personal archive).

Figure 10.
Clinical detail—plantar eruption (Personal archive).
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5. Discussions

The largest study on paradoxical reactions in patients treated with TNF inhibitors
included 30 patients. The reactions observed included psoriasis (generalized plaques
and palmoplantar pustulosis), alopecia, and neutrophilic dermatitis. Among TNF
inhibitors, adalimumab was the most frequently reported, followed by infliximab.
Regarding treatment switches, patients who switched to another anti-TNF did not
achieve complete remission, while only a small proportion of those who switched
to a different class of therapeutic agents achieved partial resolution [11]. From the
cases we reported, only one case involved a paradoxical reaction, specifically with an
infliximab biosimilar.

Generalized pustular psoriasis (GPP) represents a rare and severe subtype of pus-
tular psoriasis, clinically distinct from plaque psoriasis, and characterized by wide-
spread pustular eruptions accompanied by systemic symptoms resembling sepsis. The
condition displays a female predominance, with a mean age of onset around 31 years,
lower than that observed in palmoplantar pustular psoriasis (PPP) or acrodermatitis
continua of Hallopeau, which typically manifests around the age of 44.

While plaque psoriasis is primarily mediated by the adaptive immune system
through the IL-17/IL-23 axis, pustular variants, particularly GPP, involve hyperactiva-
tion of the innate immune response. A pivotal role is played by the IL-36 cytokine
pathway, which stimulates keratinocytes to produce IL-23 and TNF-«, consequently
enhancing Th17 cell proliferation and promoting elevated IL-17 expression.

Recent advances in molecular genetics have revealed a likely monogenic back-
ground for pustular psoriasis, as evidenced by mutations in three key genes of the
innate cutaneous immune system: IL36RN, CARD14, and AP1S3. These findings
support the classification proposed by the European Rare and Severe Psoriasis Expert
Network (ERASPEN), which recognizes pustular psoriasis as a heterogeneous disease
entity with three major subtypes: generalized pustular psoriasis, palmoplantar pustu-
losis, and acrodermatitis continua of Hallopeau.

The acute form of GPP, often referred to as von Zumbusch psoriasis, is marked by
the sudden onset of pustules, fever, and systemic malaise, which can pose diagnostic
and therapeutic challenges. No definitive cure is currently available for GPP, and
relapses are common, necessitating long-term disease management.

Palmoplantar pustular psoriasis (PPP), in particular, is notorious for its therapeu-
tic resistance. First-line treatment typically involves topical agents; however, systemic
therapies are considered in patients unresponsive to local modalities. Therapeutic
options include cyclosporine, oral retinoids, and oral PUVA, either as monotherapy
or in combination (e.g., retinoid-PUVA). Despite their use, the majority of clinical
data stem from case reports, retrospective analyses, and expert consensus rather than
randomized controlled trials.

Recent studies have explored the role of biologic agents in PPP. Among these,
guselkumab, an anti-IL-23 monoclonal antibody, has shown promising results in
Japanese populations, with significant improvements in the Palmoplantar Pustulosis
Area and Severity Index (PPPASI), Palmoplantar Pustulosis Severity Index (PPSI),
and Dermatology Life Quality Index (DLQI). Currently, guselkumab is approved for
PPP treatment exclusively in Japan.

Another emerging therapeutic option is spesolimab, a monoclonal antibody tar-
geting IL-36. In clinical trials, spesolimab demonstrated a > 50% reduction in PPPASI
scores by week 16 in 32% of patients receiving either 300 or 900 mg doses.
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IL-17 inhibitors—such as secukinumab, ixekizumab, and brodalumab—have
also been investigated in pustular variants. However, their effectiveness varies. The
2PRECISE trial reported a 75% PPPASI reduction in only 41.8% of patients treated
with secukinumab 300 mg/month by week 52. Comparative analyses suggest that
ixekizumab may outperform secukinumab in PPP management, based on both
PPPASI improvements and patient-reported quality of life scores (DLQI).

IL-17 inhibitors, while generally well tolerated, may induce adverse events includ-
ing injection site reactions, upper respiratory tract infections, oral candidiasis, and
conjunctivitis. Moreover, paradoxical pustular psoriasis has been documented in
patients receiving anti-TNF or IL-17 therapies, manifesting as palmoplantar pustular
flares or acrodermatitis continua. These paradoxical reactions highlight the complex
immunopathology of pustular psoriasis and underscore the need for individualized
therapeutic strategies.

Collamer and Battafarano discovered that palmoplantar pustulosis is more com-
mon, followed by plaque psoriasis and guttate psoriasis, with multiple clinical forms
potentially existing. Brown and colleagues more frequently described plaque psoria-
sis, followed by palmoplantar pustulosis [12].

Abbruzzese et al. reported a case of a bioexperienced psoriatic patient (previ-
ously treated with etanercept, adalimumab, and golimumab) who developed
paradoxical pustular psoriasis after 9 months of secukinumab therapy. The
paradoxical eruption improved after treatment with cyclosporine A, contrasting
with the patient in case 1 [13].

Tadiotto Cicogna et al. mentioned the case of a 52-year-old woman with psoriatic
arthritis undergoing secukinumab therapy for 9 months, who developed a painful
eruption with pustules, scaling, and swelling on the fingers of both hands, diagnosed
as a paradoxical reaction resembling Hallopeau’s acropustulosis (ACH) following anti-
IL-17 treatment [14].

Hoshina et al. raised an important issue with a patient who had a documented
paradoxical reaction to biologic therapy. The authors could not determine whether
the paradoxical reaction was solely due to secukinumab or if other biologic medica-
tions, including infliximab or brodalumab, had a partial influence due to the patient’s
multiple biologic switches [15].

Interestingly, EL-Komy and colleagues described a case in which secukinumab
treatment was associated with the onset of psoriasis and pustular eruptions in a
46-year-old woman. Due to financial constraints, the patient had to stop anti-IL-17
therapy for 7 months. Upon reintroduction of secukinumab, psoriasis lesions began to
reappear, with plaques on the lower limbs and pustular lesions on the surface. Unlike
our patient (case 1 [10]), the author increased the dose of secukinumab and achieved
remission of the skin lesions [16].

In the treatment of pustular psoriasis, IL-17 and IL-23 inhibitors are used in
some countries. Avallone and colleagues mentioned a better, but inconsistent and
statistically nonsignificant, response in patients with pustular psoriasis treated
with IL-17 inhibitors compared to IL-23 inhibitors in a retrospective cohort
study [17]. Tocilizumab, an anti-IL-6 molecule, may be a therapeutic option for
palmoplantar pustular lesions induced by TNF-a treatments, such as infliximab.
However, considering the potential for paradoxical psoriasis lesions in patients
with psoriatic arthritis, tocilizumab is a limited therapeutic option. IL-6 is
involved in the pathogenesis of psoriasis, but the “main players” are TNF-a, IL-17,
and IL-23 cytokines [18].
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McFeely et al. reported the case of a 45-year-old woman with vulgar psoriasis for
22 years who, after being treated with risankizumab, developed pustular psoriasis on
60% of her body surface [9].

Although multiple cases of paradoxical reactions to ixekizumab have been
reported [19-21], there have been no reports of paradoxical reactions to the citrate-
free formulation of ixekizumab. This is the first time we mention this occurrence.
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Chapter 5

Safety Profiles of Biologic Drugs in
Psoriasis and Psoriatic Arthritis

Mustafa Ekici

Abstract

Biologic agents have revolutionized the treatment of psoriasis and psoriatic
arthritis (PsA) by offering targeted and effective immunomodulation with relatively
favorable safety profiles. This chapter provides a comprehensive review of the safety
profiles of biologic and targeted synthetic disease-modifying antirheumatic drugs
(DMARD:s), including TNF-a, IL-17, IL-12/23, and IL-23 inhibitors, and Janus
kinase (JAK) and PDE-4 inhibitors. Although TNF-« inhibitors have demonstrated
substantial efficacy, they are associated with an increased risk of serious infections,
tuberculosis, hepatitis B reactivation, demyelinating disorders, and autoimmune
complications. IL-17 and IL-23 inhibitors exhibit a more favorable safety profile, par-
ticularly in relation to infection and malignancy, although concerns remain regarding
mucocutaneous candidiasis and cardiovascular events. JAK inhibitors are associated
with an elevated risk of herpes zoster, thromboembolism, and major adverse cardio-
vascular events, particularly in older patients and those with preexisting risk factors.
Apremilast, a PDE-4 inhibitor, has a low incidence of serious infections and malig-
nancies but may be associated with psychiatric adverse effects, including depression
and suicidal ideation. Considerations during pregnancy, breastfeeding, and in the
presence of latent infections are also discussed, with an emphasis on screening and
prophylactic measures. This chapter underscores the necessity of individualized risk
assessment and vigilant monitoring when prescribing advanced therapies for psori-
atic disease, ensuring optimized safety while maintaining the therapeutic efficacy of
the treatment.

Keywords: psoriasis, psoriatic arthritis, biologic DMARDs, safety profile,
targeted synthetic DMARDs

1. Introduction

Biological drugs are modern therapeutic agents used in the treatment of psoriasis
and psoriatic arthritis (PsA). These agents are derived from living organisms or pro-
duced through genetic engineering, and they specifically target the immune pathways
involved in the pathogenesis of the disease. Compared to conventional treatments,
biological drugs offer a higher efficacy and a more favorable safety profile. By
selectively inhibiting specific cells or molecules that contribute to disease develop-
ment, they provide a more targeted and effective treatment approach [1]. While the
approval status of biologic agents differs from country to country, those frequently
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Drug class Mechanism/target ~ Approved agents Indications

TNF-« inhibitors Block TNF-a Adalimumab, etanercept, infliximab, Psoriasis, PsA
golimumab, and certolizumab pegol

1L-12/23 (p40) Block IL-12 and Ustekinumab Psoriasis, PsA
inhibitors IL-23
IL-23 (p19) Block IL-23 Guselkumab, tildrakizumab, and Psoriasis; guselkumab
inhibitors risankizumab and risankizumab also
for PsA

IL-17 inhibitors Block IL-17A, Secukinumab, ixekizumab, Psoriasis, PsA

IL-17F, or IL-17 brodalumab, and bimekizumab

receptor
T-cell Block CD80/86 Abatacept PsA only
costimulation costimulation
inhibitors
Targeted Inhibit JAKs or Apremilast (PDE4), tofacitinib Psoriasis, PsA
synthetic PDE-4 (JAK1/3), upadacitinib (JAK1),
DMARDs deucravacitinib (TYK2), and

baricitinib (JAK1/2)
Table 1.

Approved biologic and targeted synthetic DMARD: for Psoriasis € PsA (June 2025) [3, 4].

employed in psoriasis treatment are typically categorized into three primary groups:
tumor necrosis factor TNF-a inhibitors, interleukin IL-23 inhibitors, and interleukin
IL-17 inhibitors. Although not classified as biological agents, the targeted mechanisms
of action of certain synthetic drug classes (targeted synthetic DMARDs), especially
in PsA, have led to their consideration as emerging treatment options [2]. Biologic
and targeted synthetic disease-modifying antirheumatic drugs (DMARDs) approved
for the treatment of psoriasis and PsA by the Food and Drug Administration (FDA)
and the European Medicines Agency (EMA) are presented in Table 1.

It is well-established that, in addition to their groundbreaking efficacy in the treat-
ment of psoriasis and psoriatic arthritis, both biologic DMARDs (bDMARDs) and
targeted synthetic DMARDs (tsDMARDs) are associated with adverse effects that
require close monitoring in both randomized controlled trials and real-world clinical
practice.

2. TNF-a inhibitors

Tumor necrosis factor-alpha (TNF-a) inhibitors target the cytokine TNF-a, which
plays a pivotal role in the immune system and serves as a key mediator in the initiation
of inflammation. TNF-a binds to its receptors on the cell surface, thereby triggering
an inflammatory response and contributing centrally to the pathogenesis of chronic
inflammatory disorders such as rheumatoid arthritis, psoriatic arthritis, and psoria-
sis. TNF-a inhibitors exert their therapeutic effects through several complementary
mechanisms targeting the inflammatory cascade. Primarily, they neutralize TNF-a by
binding directly to the molecule, thereby preventing its interaction with cell surface
receptors (TNFR1 and TNFR2) and inhibiting subsequent downstream proinflam-
matory signaling pathways. Furthermore, by neutralizing TNF-a, these agents also
reduce the production of other proinflammatory cytokines, like IL-1 and IL-6, whose
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expression is often TNF-a-dependent, thus limiting the amplification of the inflam-
matory loop. Finally, by preventing TNF-a-mediated activation of immune cells,
these inhibitors mitigate tissue destruction and joint damage, effectively attenuating
the progression of structural damage in inflammatory diseases [5, 6].

Adalimumab, infliximab, and golimumab are IgG1 subclass monoclonal antibod-
ies that target the proinflammatory cytokine TNF-a. Although they share a common
target, they differ in their molecular structure: adalimumab and golimumab are fully
human, whereas infliximab is a chimeric antibody composed of murine variable and
human constant regions. Despite these structural differences, all three agents oper-
ate via a shared primary mechanism, binding with high affinity to both soluble and
membrane-bound TNF-« to block its interaction with its receptors and inhibit down-
stream signaling. Furthermore, as IgG1 antibodies, they may also induce apoptosis in
TNF-a—expressing cells through CDC and antibody-dependent cellular cytotoxicity
(ADCC). This multifaceted inhibition of the TNF-a pathway allows these agents
to effectively control inflammation and mitigate disease-related structural damage
[7]. Structurally distinct from conventional monoclonal antibodies, certolizumab
pegol is a PEGylated, humanized antigen-binding fragment (Fab’) of an anti-TNF-«
antibody. It neutralizes both soluble and membrane-bound TNF-a by preventing
interaction with their receptors. Crucially, lacking an Fc region, it does not mediate
complement-dependent (CDC) or antibody-dependent cellular cytotoxicity (ADCC).
The PEGylation moiety enhances its pharmacokinetic profile, prolonging its half-life
and duration of action [8]. Etanercept, in contrast, is a dimeric fusion protein com-
prising the extracellular ligand-binding domain of human TNF receptor 2 (TNFR2)
fused to the Fc portion of human IgG1. This structure allows it to bind and neutralize
not only TNF-a but also TNF-a (lymphotoxin). While its Fc region enables CDC and
ADCGC, these effector functions are generally considered weaker than those of anti-
TNF monoclonal antibodies. Through this dual neutralization mechanism, etanercept
effectively attenuates the downstream inflammatory cascade [7].

2.1 Safety profiles of anti-TNF drugs

While anti-TNF agents have transformed the management of chronic inflam-
matory diseases, their use is associated with significant safety considerations that
demand careful risk-benefit assessment. Common adverse effects include a spectrum
of gastrointestinal and behavioral symptoms. More rarely, patients may experience
systemic symptoms such as fatigue, myalgia, nausea, and anorexia, which typically
resolve upon discontinuation of the therapy. The most prominent risk is an increased
susceptibility to serious infections, including the reactivation of latent tuberculosis
and hepatitis B. Furthermore, long-term therapy has been linked to a potential
increase in certain malignancies and the emergence of autoimmune phenomena.
These risks necessitate comprehensive pretreatment screening, vigilant patient
monitoring, and an individualized approach to ensure therapeutic safety.

2.1.1 Infection

TNF-alpha plays a pivotal role in host defense against various pathogens; con-
sequently, its therapeutic inhibition is associated with an increased risk of serious
infections.

According to the most comprehensive meta-analysis to date as of 2024, which
included 61 randomized controlled trials and 20,458 patients with rheumatoid
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arthritis (RA), PsA, and ankylosing spondylitis (AS), TNF-a inhibitors are associated
with varying degrees of infection risk. Certolizumab pegol was found to significantly
increase the risk of serious infections compared to placebo (OR: 2.28, 95% CI: 1.13-
4.62), as well as compared to golimumab (OR: 2.67, 95% CI: 1.14-6.26) and etanercept
(OR:2.41, 95% CI: 1.14-5.08). Adalimumab (OR: 1.27, 95% CI: 0.85-1.88), infliximab
(OR:1.39, 95% CI: 0.72-2.68), and golimumab (OR: 0.69, 95% CI: 0.36-1.35) did not
show statistically significant increases in serious infection risk when compared to pla-
cebo. The cumulative ranking for serious infections placed certolizumab pegol as the
highest-risk agent (90.7%), followed by infliximab (73.1%) and adalimumab (69.5%),
while etanercept (17.0%) and golimumab (12.8%) had the lowest rankings [9].

For the outcome of any infection, both certolizumab pegol (OR: 1.40, 95% CI:
1.11-1.76) and adalimumab (OR: 1.18, 95% CI: 1.06-1.30) showed significantly ele-
vated risks compared to placebo. No significant associations were observed between
TNF inhibitors and the risk of opportunistic infections (p > 0.05) or herpes zoster
(OR:1.50, 95% CI: 0.72-3.11); however, TNF inhibitors did significantly increase
the risk of tuberculosis (OR: 2.21, 95% CI: 1.05-4.66). These findings suggest that
while TNF inhibitors are effective treatments for inflammatory arthritis, agents such
as etanercept and golimumab may present a more favorable safety profile regarding
infection risk, particularly in patients with higher baseline vulnerability [9].

The American College of Rheumatology (ACR) guidelines contraindicate the use
of TNF-« inhibitors in patients with various active or untreated infections. These
include active bacterial infections, herpes zoster, invasive fungal infections, non-
healing skin ulcers, and active or untreated tuberculosis. Furthermore, their use is
contraindicated in acute or untreated chronic hepatitis B, as well as in patients with
chronic hepatitis B or C who have significant liver dysfunction (Child-Pugh class B or
C), given the heightened risk of severe complications under immunosuppression [10].

Treatment with anti-TNF agents carries a significant risk of hepatitis B virus
(HBV) reactivation, particularly in patients with chronic HBV infection. Therefore,
comprehensive HBV screening (HBsAg, anti-HBc, anti-HBs) is essential prior to
initiating therapy. Prophylactic antiviral treatment—preferably with low-resistance
agents such as entecavir or tenofovir—is strongly recommended in HBsAg-positive
individuals, including inactive carriers with low HBV DNA levels, as it significantly
reduces the risk of reactivation and liver injury. In contrast, patients with resolved
HBV infection (HBsAg negative, anti-HBc-positive) generally do not require prophy-
laxis, although close monitoring of ALT and HBV DNA is advised. Antiviral prophy-
laxis may be considered in select high-risk cases, such as those with negative anti-HBs
or additional immunosuppressive therapy. Prompt initiation of antiviral treatment is
critical upon signs of reactivation [11].

Patients receiving anti-TNF therapy face a significantly increased risk of develop-
ing tuberculosis (TB) compared to the general population. The incidence rate exhibits
substantial geographic variation, with reported global estimates around 9 to 10 cases
per 1000 patients. Rates are highest in Asia (13.47 per 1000) and South America (11.75
per 1000) and considerably lower in Europe (6.28 per 1000) and North America
(4.34 per 1000). Consistent with these regional trends, a large Turkish cohort of over
10,000 patients reported a TB incidence of 0.69%, equivalent to approximately 7
cases per 1000 patients [12, 13]. Anti-TNF-« agents confer a greater risk of TB com-
pared to biologic therapies with other mechanisms of action. Furthermore, a clear
risk differential exists within the anti-TNF class itself: monoclonal antibody-based
agents (infliximab, adalimumab, golimumab, and certolizumab) are associated with
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a higher incidence of TB than the soluble TNF-a receptor fusion protein, etanercept
[14]. Therefore, comprehensive screening for both active and latent TB is manda-
tory prior to initiating anti-TNF therapy. This screening protocol involves three core
components: a thorough medical history focusing on TB exposure and risk factors,

a posteroanterior chest X-ray to exclude active disease, and testing for latent TB
infection (LTBI). For LTBI screening, either the tuberculin skin test (TST) or an
interferon-gamma release assay (IGRA) is acceptable, though IGRA is generally
preferred due to its higher specificity [15, 16]. In latent tuberculosis screening, if the
tuberculin skin test (TST/PPD) is used as the initial test, an induration of >5 mm is
considered positive and should prompt initiation of prophylactic treatment. In cases
with induration <5 mm, IGRA testing or a repeat PPD (booster) after 1-3 weeks is
recommended. If the repeated test is positive, latent tuberculosis prophylaxis should
be initiated [17].

2.1.2 Malignancy

Psoriasis is strongly associated with a range of comorbidities, including depres-
sion, metabolic syndrome, and atherosclerotic cardiovascular disease. An increased
risk of certain malignancies—such as lymphoma, nonmelanoma skin cancer
(NMSC), and lung cancer—is also well-documented, an association potentially
driven by shared lifestyle risk factors like smoking and obesity. Compounding this
intrinsic risk, some psoriasis treatments, including phototherapy and systemic
immunosuppressants, have themselves raised concerns about malignancy, though the
evidence remains equivocal. According to the most recent comprehensive meta-analy-
sis, among patients with psoriasis or psoriatic arthritis treated with TNF-a inhibitors,
a significantly increased risk was found only for nonmelanoma skin cancer in those
with psoriatic arthritis (two studies; SIR 1.839; 95% CI: 1.160-2.916; P = 0.010) and
for squamous cell carcinoma overall (three studies; SIR 2.839; 95% CI: 1.642-4.909;

P < 0.001). Other cancer types showed no significant increase [18, 19].

2.1.3 Demyelinating disease

The use of anti-TNF agents has been linked to an increased risk of demyelinating
disorders affecting both the central and peripheral nervous systems. These rare but
serious complications—such as multiple sclerosis-like syndromes, optic neuritis, and
transverse myelitis—typically emerge within the first 2 years of therapy.

A comprehensive meta-analysis by Wenhui Xie et al. quantified this risk, dem-
onstrating a significantly higher incidence of inflammatory CNS events with TNF-a
inhibitors compared to conventional therapies (RR 1.36). Notably, this elevated risk
was not observed when TNF-a inhibitors were compared with other biologics or Janus
kinase inhibitors. Subgroup analyses showed no significant variation in risk across
underlying autoimmune diseases. However, within the anti-TNF class, certolizumab
pegol was uniquely associated with a significantly increased risk (RR 1.39), while
other monoclonal antibodies and etanercept showed comparable safety profiles
[20]. Given the potential risk, anti-TNF-a agents are typically avoided in patients
with known demyelinating disorders, such as multiple sclerosis. If signs suggestive
of demyelination emerge during treatment, discontinuation of therapy is generally
recommended. Additionally, some clinicians proceed with caution when prescribing
TNF-a inhibitors to patients with a family history of multiple sclerosis.
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2.1.4 Cavdiovascular disease

Patients with psoriatic arthritis have a 43% higher risk of cardiovascular dis-
eases—with myocardial infarction and heart failure risks increased by 68 and 31%,
respectively—and those with severe psoriasis show a 70% higher risk of myocardial
infarction and a 37% increase in cardiovascular mortality, according to a recent
meta-analysis of observational studies comparing outcomes with the general popula-
tion [21, 22]. In patients with psoriasis and psoriatic arthritis, anti-TNF agents such as
adalimumab, etanercept, and infliximab are generally considered cardioprotective,
with large cohort studies and meta-analyses demonstrating significantly reduced
risks of major adverse cardiovascular events (MACE), myocardial infarction, stroke,
and heart failure compared to conventional systemic or topical therapies (e.g., HR
0.74; IRR 0.77), though caution is warranted in individuals with preexisting heart
failure, as some reports suggest a potential—albeit low—risk of new or worsening
heart failure, particularly when compared to ustekinumab (HR 0.64 in favor of
ustekinumab) [23, 24]. The use of targeted TNF-a inhibitors may contribute to the
onset or worsening of heart failure. In patients with symptomatic heart failure, alter-
native treatment options should be considered. If heart failure develops during TNF-a
inhibitor therapy, a drug-induced etiology should be suspected, and the medication
should be discontinued.

Although anti-TNF agents are generally associated with reduced cardiovascular
risk in psoriatic disease, recent findings suggest a more complex picture. A large
network meta-analysis (40 studies; 126,961 patients with rheumatoid arthritis, anky-
losing spondylitis, psoriatic arthritis, and inflammatory bowel disease) demonstrated
an increased risk of MACE compared to placebo for several advanced therapies.
Specifically, elevated risks were observed with anti-TNF-a agents (OR 2.49; 95% Crl,
1.14-5.62), JAK inhibitors (OR 2.64; 95% CrI, 1.26-5.99), and IL-12/23 inhibitors (OR
3.15; 95% CrI, 1.01-13.35). Notably, the magnitude of risk was similar across these
drug classes and consistent regardless of the underlying disease, highlighting the need
for long-term safety data as biologic use continues [25].

2.1.5 Autoimmunity and autoantibodies

Anti-TNF agents used in psoriatic arthritis and psoriasis carry certain risks related
to autoimmunity and antidrug antibody (ADA) formation. Recent comprehensive
meta-analyses have shown that during anti-TNF therapy, the incidence of ADA
development can reach 29.7% for infliximab and 31.8% for adalimumab, whereas it
remains substantially lower for etanercept at 2.2%. The presence of ADAs may reduce
therapeutic efficacy and increase the risk of injection-site reactions; however, con-
comitant use of immunosuppressants such as methotrexate may help mitigate ADA
formation [26].

Anti-TNF therapy has been associated with the induction of various autoantibod-
ies, most commonly antinuclear antibodies (ANA), followed by anti-double-stranded
DNA (anti-dsDNA) and antiphospholipid antibodies. Reported frequencies vary
widely depending on the specific agent, underlying disease, and concomitant
immunosuppressive treatments. In clinical studies, ANA positivity was observed
in 29-77% of patients treated with infliximab, 11-36% with etanercept, and 13%
with adalimumab, while anti-dsDNA antibodies were detected in 10-29%, 5-15%,
and 5% of these patients, respectively. Although the presence of autoantibodies is
often clinically silent, they may precede or accompany drug-induced autoimmune
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syndromes. Notably, in patients with psoriasis receiving TNF inhibitors, an increased
frequency of antiphospholipid antibodies has been reported, although no clinical
features of antiphospholipid syndrome (APS) were observed. The most commonly
reported autoimmune conditions include lupus-like syndrome, cutaneous or systemic
vasculitis, antiphospholipid syndrome, and sarcoidosis. More rarely, inflammatory
myopathies (e.g., dermatomyositis, polymyositis), uveitis, autoimmune hepatitis,
and interstitial lung disease have been observed. These manifestations are generally
reversible upon discontinuation of the TNF inhibitor, but in some cases, additional
immunosuppressive therapy is required. Therefore, clinicians should monitor for
signs of autoimmune activation, particularly in patients with a personal or familial
predisposition to autoimmunity [27].

2.1.6 Pregnancy and breastfeeding

One of the primary concerns regarding the use of biologic agents during preg-
nancy is the potential risk of teratogenicity during organogenesis (weeks 3-8) and
postnatal immunosuppression in the newborn. Although transplacental antibody
transfer is thought to begin around the 13th week of gestation, most of the transfer
occurs during the third trimester, particularly after week 28, and increases progres-
sively until delivery. Placental IgG transfer is mediated by an active transcytosis
mechanism through syncytiotrophoblasts, involving binding of the Fc portion of
IgG antibodies to the neonatal Fc receptor (FcRn). Among the IgG subclasses, IgG1 is
transferred most efficiently, whereas IgG2 and IgG3 exhibit markedly lower transfer
rates owing to their reduced affinity for FcRn. Consequently, monoclonal antibod-
ies of the IgG1 subclass, such as TNF inhibitors, can cross the placenta in significant
amounts during late pregnancy, whereas agents such as certolizumab pegol, which
lack an Fc region, are not actively transported and thus demonstrate minimal to no
placental transfer [28]. For women with well-controlled disease using TNF inhibitors
known to cross the placenta, such as infliximab, adalimumab, and golimumab, there
is generally no need to switch to certolizumab pegol before or during pregnancy.
Certolizumab pegol is considered safe throughout all trimesters because of its mini-
mal placental transfer and does not necessitate any modification to the infant vaccina-
tion schedule. In patients with a low risk of disease flare, treatment discontinuation
may be considered at gestational week 20 for infliximab, week 28 for adalimumab
and golimumab, and week 32 for etanercept, allowing standard live vaccinations,
including rotavirus, to begin at 8 weeks of age. However, if disease activity requires
the continuation of therapy during pregnancy, live vaccines should be delayed until
6 months of age. Resumption of TNF inhibitor therapy in the postpartum period can
occur as early as possible, regardless of breastfeeding status, provided that there are
no infectious or surgical complications. All TNF inhibitors are considered compatible
with breastfeeding [29].

3.1L-17,1L-12/23, and IL-23 inhibitors

Anti-IL-17 agents exert their effects by targeting proinflammatory cytokines,
particularly IL-17A and IL-17F. IL-17A is primarily produced by Th17 cells, but also
by CD8" T cells, y8 T cells, and natural killer T cells. These cytokines play a key
role in host defense by promoting neutrophil recruitment to sites of inflammation,
stimulating epithelial cells to release antimicrobial peptides and chemokines, and
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enhancing barrier integrity. However, excessive and dysregulated IL-17 production
contributes to chronic inflammation and tissue damage in autoimmune diseases, such
as psoriasis and psoriatic arthritis. Anti-IL-17 therapies, such as secukinumab and
ixekizumab, which neutralize IL-17A; bimekizumab, which neutralizes IL-17 A-F; and
brodalumab, which blocks the IL-17A receptor (IL-17RA), suppress these pathogenic
responses by preventing the accumulation of inflammatory cells and mediators in
target tissues, such as the skin and joints. Compared to TNF inhibitors, anti-IL-17
agents have a more localized immunomodulatory effect, resulting in a more modest
increase in the risk of infection [30].

IL-12 and IL-23 are proinflammatory cytokines involved in immune-mediated
inflammation and share a common p40 subunit; IL-12 also contains a p35 subunit,
whereas IL-23 includes a p19 subunit. Ustekinumab is a monoclonal antibody that
targets the shared p40 subunit, thereby inhibiting both IL-12-mediated Th1 and
IL-23-mediated Th17 responses. In contrast, next-generation IL-23 inhibitors, such as
guselkumab, risankizumab, tildrakizumab, and mirikizumab, selectively bind to the
p19 subunit, specifically blocking IL-23 activity. By preventing IL-23-induced activa-
tion of Th17 cells and the subsequent production of proinflammatory cytokines such
as IL-17, these agents reduce inflammation more precisely, with potentially improved
safety and efficacy profiles [31].

3.1 Safety profiles of IL-17, IL-12/23, and IL-23 inhibitors
3.1.1 Infection

IL-17 plays a critical role in mucocutaneous immunity, particularly in host defense
against fungal pathogens, such as Candida species. Consequently, treatment with
anti-IL-17 agents is associated with a markedly increased risk of oropharyngeal,
esophageal, and cutaneous candidiasis. Real-world data and clinical trials suggest a
2- to 40-fold increase in the risk of candidiasis among patients receiving anti-IL-17
therapy, with oral and esophageal infections being the most frequently reported.
These infections are typically mild and manageable with antifungal therapy; however,
long-term treatment warrants careful monitoring. Additionally, upper respira-
tory tract infections (e.g., nasopharyngitis) and urinary tract infections have been
reported more commonly in patients receiving anti-IL-17 agents than in those receiv-
ing placebo, although the overall risk of serious infection remains low. Importantly,
anti-IL-17 therapy does not significantly increase the risk of herpes zoster [30, 32, 33].
Anti-IL-12/23 agents and selective anti-IL-23 inhibitors are generally considered safe
with respect to infection risk and have not been associated with a significant increase
in the incidence of serious infections. Large meta-analyses and real-world data sug-
gest a slight increase in upper respiratory tract infections, particularly nasopharyngi-
tis, but no meaningful elevation in the incidence of lower respiratory tract infections,
viral illnesses, serious bacterial infections, or invasive fungal infections. The rate of
serious infections in patients treated with these agents is approximately 2.4%, com-
parable to that observed with anti-NF. Notably, no cases of deep or invasive fungal
infections have been reported, and the risk of superficial candidiasis appears to be
substantially lower than that associated with anti-IL-17 therapy [34].

The risk of hepatitis B virus (HBV) reactivation associated with anti-IL-17,
anti-IL-12/23, and anti-IL-23 inhibitors is generally low but varies according to the
patient’s HBV status. In patients with chronic HBV infection (defined by positive
HBsAg or detectable HBV DNA), the overall reactivation risk during treatment with
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these biologics is <6%, with reported rates of 4% for anti-IL-17 agents and 2% and
0% for anti-IL-12/23 and anti-IL-23 agents, respectively. However, in chronically
infected individuals not receiving antiviral prophylaxis, reactivation rates may reach
28%. In contrast, the risk of reactivation in patients with previous HBV infection
(HBcAD positive, HBsAg negative) is much lower and is estimated to be approxi-
mately 4.7%. No significant differences in reactivation rates were observed among
the different biological classes. Therefore, antiviral prophylaxis is recommended for
patients with chronic HBV infection undergoing treatment with these agents, whereas
close monitoring may be sufficient for those with a history of HBV exposure [35].

Compared to TNF inhibitors, anti-IL-17, anti-IL-12/23, and anti-IL-23 agents are
considered substantially safer with respect to the risk of TB reactivation. Large obser-
vational studies, meta-analyses, and real-world data have demonstrated TB reactiva-
tion rates of less than 1% in patients with LTBI treated with anti-IL-17 and anti-IL-23
inhibitors, reported at approximately 0.78 and 0.17%, respectively. Although data on
anti-1L-12/23 agents are limited, no significant TB reactivation has been documented
to date. Nevertheless, screening for LTBI is recommended prior to initiating therapy,
particularly in TB-endemic regions. While chemoprophylaxis may be considered in
LTBI-positive patients, the decision can be approached more flexibly than with TNF
inhibitors, given the lower risk of reactivation [36].

3.1.2 Malignancy

The malignancy risk profiles of anti-IL-17, anti-IL-12/23, and anti-IL-23 inhibi-
tors are generally considered favorable. Comprehensive meta-analyses and long-term
observational studies have shown no significant increase in the overall cancer risk
with either short- or long-term use of these agents. For example, the short-term
malignancy risk ratio was reported as 0.83 (95% CI: 0.41-1.71) for anti-IL-17 inhibi-
tors and 0.87 (95% CI: 0.37-2.04) for anti-IL-23 inhibitors. Longitudinal data also
indicate that the incidence of nonmelanoma skin cancer and other malignancies is
comparable to or lower than that in the general population. Similarly, studies on anti-
IL-12/23 inhibitors suggest no meaningful increase in cancer risk with long-term use,
and the risk appears to be similar to or lower than that associated with TNF inhibitors.
Importantly, no significant increase in the incidence of melanoma or nonmelanoma
skin cancer has been observed with any of these agents [37-39].

3.1.3 Cardiovascular disease

Recent evidence has raised concerns regarding the cardiovascular safety of various
biologic and targeted synthetic therapies used in immune-mediated inflammatory
diseases (IMIDs), including PsA, rheumatoid arthritis, inflammatory bowel disease,
and ankylosing spondylitis. A comprehensive network meta-analysis of 40 studies
encompassing 126,961 patients found that anti-TNF-a agents (OR 2.49; 95% CrI
1.14-5.62), JAK inhibitors (OR 2.64; 95% Crl 1.26-5.99), and anti-IL-12/23 agents
(OR 3.15; 95% CrI 1.01-13.35) were each associated with an increased risk of major
adverse cardiovascular events (MACE) compared with placebo, irrespective of the
underlying disease type. Complementing these findings, a large nationwide cohort
study of 11,395 PsA patients in France, excluding those with prior cardiovascular
disease, reported a significantly higher MACE risk for new users of IL-12/23 (HR 2.0;
95% CI 1.3-3.0) and IL-17 inhibitors (HR 1.9; 95% CI 1.2-3.0) compared with TNF
inhibitors, while apremilast showed no significant increase (HR 1.3; 95% CI 0.8-2.2).
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Together, these data suggest that although the absolute number of cardiovascular
events remains low, certain biologic classes—particularly IL-12/23 and IL-17 inhibi-
tors—may carry a higher relative cardiovascular risk than TNF inhibitors in patients
with PsA and related IMIDs, warranting further prospective investigation [25, 40].

3.1.4 Pregnancy and breastfeeding

Current recommendations suggest that interleukin-17 (IL-17) and interleu-
kin-12/23 (IL-12/23) inhibitors should be discontinued at conception due to limited
data on teratogenicity, although available evidence does not indicate harm from in
utero exposure. In cases where no safer alternatives exist, these agents may be con-
sidered for the management of severe maternal disease during pregnancy. If IL-17
inhibitors or IL-12/23 inhibitors are used in the third trimester, it is recommended
to delay all live vaccinations in infants until they are 6 months of age. Although the
evidence remains limited, both IL-17 and IL-12/23 inhibitors are considered compat-
ible with breastfeeding [29].

4. JAK inhibitors

Janus kinase (JAK) inhibitors target the JAK family of intracellular tyrosine
kinases, which play critical roles in cytokine and growth factor signaling. The
JAK family consists of four members: JAK1, JAK2, JAK3, and TYK?2. These kinases
are associated with receptors for various cytokines, including interleukins and
interferons. Upon ligand-binding, receptor-associated JAKs become activated and
phosphorylate the receptor, which in turn leads to the phosphorylation and nuclear
translocation of signal transducer and transcription activator (STAT) proteins,
initiating the transcription of target genes. By blocking this signaling cascade, JAK
inhibitors suppress multiple proinflammatory and immune-mediated pathways,
thereby reducing inflammation and immune activation. Different JAK inhibitors
exhibit varying selectivity for specific JAK isoforms: tofacitinib primarily targets
JAK1 and JAK3, baricitinib inhibits JAK1 and JAK?2, and upadacitinib is more selec-
tive for JAK1 [41].

4.1 Safety profiles of JAK inhibitors
4.1.1 Infection

JAK inhibitors are associated with an increased risk of infection compared to
placebo, particularly at higher doses. The most frequently reported infections were
upper respiratory tract, urinary tract, and skin infections. Serious infections, such
as pneumonia and sepsis, are rare but have been observed more frequently in older
patients and those receiving concomitant corticosteroids. This risk appears to be
dose-dependent, particularly for tofacitinib, baricitinib, and upadacitinib. Meta-
analyses have shown that herpes zoster infections occur two to three times more often
in patients receiving JAK inhibitors than in those on placebo (Asians and rheumatoid
arthritis patients have a greater prevalence), with most cases being mild to moderate
and not requiring treatment discontinuation [42-45].

JAK inhibitors carry a substantial risk of hepatitis B virus (HBV) reactivation in
patients with chronic infection (HBsAg-positive), with reported rates ranging from
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14-28%, particularly in the absence of antiviral prophylaxis. In contrast, patients
with resolved HBV infection (anti-HBc positive, HBsAg negative) have a lower but
non-negligible risk, estimated to be between 2 and 5%. The use of prophylactic
antiviral therapy, such as entecavir or tenofovir, can reduce reactivation rates in
HBsAg-positive individuals to as low as 0-6%. While prophylaxis is generally not
recommended for those with resolved infections, close monitoring with serial HBV
DNA and liver function tests is essential. The risk of HBV reactivation with JAK
inhibitors appears similar to or slightly lower than that observed with TNF inhibitors
and other biologics; however, it remains clinically significant in patients with chronic
infection, warranting preventive measures. Current guidelines recommend HBV
serologic screening (HBsAg, anti-HBc, and anti-HBs) for all patients before initiating
JAK inhibitor therapy, initiation of prophylaxis in HBsAg-positive individuals, and
regular monitoring in at-risk populations [35, 46].

The risk of TB reactivation with JAK inhibitors is generally lower than that
observed with TNF inhibitors and may be comparable to or slightly higher than
that observed with IL-17/23 inhibitors. Clinical trials and real-world data indicate
that TB reactivation rates remain very low with appropriate screening and prophy-
laxis. Current guidelines recommend systematic TB screening, including tuberculin
skin testing (TST) or interferon-gamma release assay (IGRA) and chest radiography,
for all patients prior to initiating JAK inhibitor therapy. In cases of latent TB infection
(LTBI), prophylactic treatment with isoniazid or rifampicin should be initiated, and
JAK inhibitors may be safely started 1 month after the initiation of prophylaxis. These
precautions are essential to minimize the risk of TB reactivation during JAK inhibitor
treatment [47, 48].

4.1.2 Malignancy

In large meta-analyses, the overall incidence of malignancy among patients
treated with JAK inhibitors was reported to be 1.15-1.26 per 100 patient-years.
Compared with placebo (IRR 0.71-0.81) or methotrexate (IRR 0.73-0.77), JAK
inhibitors were not associated with a significant increase in the risk of malignancy.
However, when compared with TNF inhibitors, the risk appears to be significantly
higher (IRR 1.50-1.54). While the incidence of melanoma is similar between JAK
inhibitors and biologic agents, nonmelanoma skin cancer (NMSC) rates may be
higher with JAK inhibitors, with an incidence rate of approximately 0.45 per 100
patient-years. For solid organ malignancies, including breast, colon, lung, and
prostate cancers, no meaningful difference in risk was observed between JAK inhibi-
tors and TNF or IL-17 inhibitors. Importantly, malignancies remained rare across all
treatment groups [49, 50].

Before initiating JAK inhibitor therapy, a thorough assessment of personal and
family history of malignancy, along with an evaluation of individual risk factors,
is recommended. During treatment, regular skin examinations and dermatological
evaluations are advised, particularly because of the elevated risk of nonmelanoma
skin cancer (NMSC). Standard cancer screening protocols, such as those for breast,
colon, and prostate cancer, should be followed based on the patient’s age and overall
risk profile. For patients receiving long-term therapy, especially those with addi-
tional risk factors such as smoking, advanced age, or a history of malignancy, more
frequent monitoring is warranted. Regulatory agencies, such as the FDA and EMA,
recommend ongoing surveillance of patients treated with JAK inhibitors owing to the
potential risk of cancer [51].
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4.1.3 Cardiovascular disease

In the general population of patients with psoriasis and psoriatic arthritis, the
incidence of MACE associated with JAK inhibitors has been reported to be low, with
no significant increase observed compared to placebo or other biologic agents [52].
However, in patients with established cardiovascular risk factors, such as prior car-
diovascular disease, advanced age, diabetes, hypertension, dyslipidemia, or metabolic
syndrome, the risk of MACE appears to be notably elevated. In the ORAL surveillance
trial, tofacitinib was associated with a higher incidence of MACE than TNF inhibitors
in patients aged >65 years with additional risk factors [53]. JAK inhibitors, particu-
larly tofacitinib and upadacitinib, have also been shown to increase serum LDL and
HDL cholesterol levels, although the LDL/HDL ratio typically remains unchanged,
and a direct causal link between these lipid changes and MACE risk has not been
definitively established [54]. Regulatory agencies such as the EMA and FDA recom-
mend the cautious use of JAK inhibitors in high-risk patients, with regular assessment
of cardiovascular risk. In clinical practice, evaluation and monitoring of cardiovas-
cular risk factors should be performed before and during JAK inhibitor therapy, with
appropriate management strategies implemented.

The risk of venous thromboembolism (VTE), particularly deep vein thrombosis
(DVT) and pulmonary embolism (PE), has emerged as a notable safety concern in
patients treated with JAK inhibitors, such as tofacitinib, baricitinib, and upadacitinib.
Regulatory agencies, including the FDA and EMA, have issued warnings regarding
the thromboembolic risk, particularly in older patients and those with cardiovascular
comorbidities. Although large meta-analyses and randomized controlled trials in
dermatologic populations (including psoriasis) have not demonstrated a significant
increase in DVT or VTE risk (OR 0.52; 95% CI 0.26-1.04), pharmacovigilance data,
such as from the FAERS database, have identified higher reporting signals for DVT
among patients aged over 65 years, particularly males, treated with tofacitinib and
baricitinib, with similar trends observed for upadacitinib. The elevated thromboem-
bolic risk may be more attributable to underlying patient-related factors, such as age,
immobility, and comorbidities, rather than a direct drug effect. Therefore, caution
is advised when prescribing JAK inhibitors to patients aged >50 years, those with
cardiovascular risk factors, a history of thromboembolic events, or prolonged immo-

bility [51, 55, 56].
4.1.4 Pregnancy and breastfeeding

Due to limited data, JAK inhibitors are not recommended for use during preg-
nancy and should ideally be discontinued at least 2 weeks before planned conception.
Similarly, their use during breastfeeding is discouraged, as they are likely to transfer
into breastmilk, and the potential effects on the infant remain unknown. Until more
robust safety data become available, JAK inhibitors should be avoided during preg-
nancy and lactation [29].

5. PDE-4 inhibitor

Apremilast is an oral small-molecule inhibitor of phosphodiesterase 4 (PDE-4),
which is responsible for degrading intracellular cyclic adenosine monophosphate
(cAMP). By elevating cAMP levels, apremilast downregulates the production of key
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proinflammatory cytokines involved in the pathogenesis of psoriasis and psoriatic
arthritis, including TNF-a, IL-23, IL-17A, IL-17F, and IL-22, while upregulating the
anti-inflammatory cytokine IL-10. It also promotes the expansion of IL-10-producing
regulatory B cells (Bregs) and reduces the number of proinflammatory Th1, Th17, and
NKT cells. These combined effects result in the suppression of both cutaneous and
joint inflammation, contributing to clinical improvement in psoriatic disease [57, 58].

5.1 Safety profiles of PDE-4 inhibitor
5.1.1 Infection

Comprehensive meta-analyses and phase III randomized controlled trials have
shown that apremilast is associated with a slight increase in overall infection rates
compared to placebo; however, it does not significantly elevate the risk of serious
infections requiring hospitalization or pose a life-threatening threat. The most
commonly reported infections are mild and transient, such as upper respiratory tract
infections and nasopharyngitis. Notably, the incidence of serious infections with
apremilast is comparable to that observed with placebo and other systemic agents.
Additionally, the risk of opportunistic infections, including tuberculosis, hepatitis,
and herpes zoster, is considered very low, with no cases of TB reactivation or severe
viral infections reported in clinical trials [59, 60].

5.1.2 Malignancy

Real-world data and clinical trials consistently indicate that apremilast is associ-
ated with a low risk of malignancy in patients with psoriasis and psoriatic arthritis,
with no significant increase compared with other systemic therapies. In a large 5-year
cohort study, the incidence of hematologic malignancies, nonmelanoma skin can-
cers, and solid tumors was reported to be either zero or very low among apremilast
users. Long-term phase III trials (>156 weeks) have similarly shown that the rates of
malignancy, including hematologic, cutaneous, and solid tumors, remain low and
comparable to placebo, with no emerging safety signals over extended follow-up.
Importantly, apremilast has also demonstrated a favorable safety profile in patients
with a history of cancer, with no reported cases of cancer recurrence or progression
during treatment in real-world studies. Given its benign oncologic profile, apremilast
is often considered a safer alternative to biologic agents, such as TNF inhibitors,
particularly in patients with a history of malignancy or elevated cancer risk [60-62].

5.1.3 Cardiovascular disease

In large cohort and real-world studies, apremilast has been associated with a low
risk of MACE, including myocardial infarction, stroke, and revascularization, in
patients with psoriasis or psoriatic arthritis. No significant increase in MACE risk was
observed compared to that with TNF inhibitors or other biologic agents. Data from
the French national health database and the U.S. The MarketScan registry confirmed
that apremilast users had low MACE incidence rates, with myocardial infarction and
stroke rates reported at 2.5 and 1.6 per 1000 person-years, respectively (HR 1.3; 95%
CI 0.8-2.2 vs. TNF inhibitors). Compared with IL-12/23 and IL-17 inhibitors, the
cardiovascular safety profile of apremilast appears similar or slightly more favorable.
Moreover, apremilast treatment has been linked to modest reductions in body fat
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mass and slight decreases in blood pressure. Adiposity reduction is positively corre-
lated with improvements in disease activity [40, 63-65].

5.1.4 Psychiatric visk profile of apremilast

Although generally well tolerated, apremilast has been associated with psy-
chiatric adverse events in a small subset of patients with psoriasis. In controlled
clinical trials, including ESTEEM, PALACE, LIBERATE, and EMBRACE, mild to
moderate psychiatric side effects, including depression and suicidal ideation, were
reported infrequently, with depression rates ranging from 0.6 to 2.5% over long-term
follow-up. Suicidal ideation occurred in isolated cases, typically in patients with a
history of psychiatric disorders. Real-world data from large registries and cohort
studies (e.g., MarketScan, APOLO, and national multicenter trials in Europe) have
similarly reported low but notable incidences of depression and suicidal thoughts,
often resolving after discontinuation of the drug. In one study, the incidence rates of
treated anxiety and depression were 9.2 and 4.6 per 1000 person-years, respectively,
with an increased frequency of psychiatric events observed in patients receiving
concomitant corticosteroids. Following post-marketing surveillance data from over
105,000 patients and the reporting of 65 psychiatric adverse events, including five
completed suicides and multiple cases of suicidal ideation, the European Medicines
Agency (EMA) issued a safety communication regarding apremilast in October 2016.
Subsequent guidelines recommend careful risk-benefit evaluation before initiating
or continuing apremilast therapy in patients with a history of psychiatric illness or
those using other psychotropic medications. Psychiatric symptoms should be actively
monitored during follow-up visits, and the drug should be discontinued if new or
worsening depression, suicidal ideation, or suicide attempts occur [66].
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Psoriasis from Patient’s Perspective:
[llness Narratives
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Abstract

Psoriasis is a chronic, disabling disease not only in terms of physical condition but
also psychosocially, which leads to a significant increase in the burden of the disease in
all aspects of daily life. This impact goes beyond the patient and affects their circle of
interaction, contributing to the deterioration of mental health. The subjective experi-
ence of psoriasis has been less studied compared to objective assessments of severity.
However, through qualitative research that has been conducted, it has been possible
to approach the lived experience of psoriasis from a broader perspective, realistically
frame it, and identify the unmet needs of patients and the barriers to accessing adequate
and timely care models. Additionally, it allows the recognition of necessary elements
for designing more human, fair, and appropriate care strategies. Research from the
sociomedical sciences, based on qualitative analysis and contextualized in sociocultural
aspects, suggests that the social phenomenon of stigma is a crucial part of what patients
endure—this suffering being understood as the experience of psoriasis from the
patient’s point of view. This stigma stems mainly from a lack of information about the
disease among the general population and even within the medical community itself.

Keywords: psoriasis, illness narratives, narrative medicine, qualitative research,
sociomedicine

1. Introduction

The way psoriasis has been addressed with the objective of exploration of a subjec-
tive approach consists mostly of quantitative approximations aimed at determining
metrics associated with quality of life, leaving aside the total experience, suffering,
social difficulties, and identity rearrangements to cope with psoriasis. However, these
analyses have paved the way for evidencing the need for qualitative research with
the objective of gaining a better understanding of patients’ unmet needs and thereby
improving care strategies.

2. The burden of psoriasis: Exploring the subjective experience

One of the first works intending to explore the subjective world of psoriasis in
relation to the clinical characteristics of the disease was carried out in 1997 by Fortune
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etal. in their study included 150 participants and used clinical severity assessment
scales like PASI and quantitative scales on the impacts on the quality of life of people
with psoriasis like DLQI, they found that there was no correlation between the sever-
ity assessment score and the quality of life impact score. However, the quality of life
impact score was higher when the plaque locations were in visible body regions [1].

On the other hand, in the meta-analysis performed with a selection of publications
on the clinical severity of the disease and its relationship with psychosocial comor-
bidity, Kimball et al. found that this psychosocial impact is not always proportional
to objective disease severity counts. They concluded that it is essential to include
approaches to the psychosocial burden as it plays a primary role in the patient’s
perception of their severity over the life course [2].

In this decade, the work of Sumpton et al., who conducted a systematic review of
publications focused on qualitative analyses of the experiences and perspectives of
patients with psoriasis and psoriatic arthritis, found that the disease is an uncontrol-
lable illness that determines life decisions and course with significant disruption of
social and family roles [3].

The evidence of a subjective illness experience of patients with psoriasis is
determinant for the course of the disease has led to convening expert group meet-
ings with the objective of sharing information and developing tools to achieve a
better approach and understanding of the life journey of patients with psoriasis.
These meetings aim to address various elements that interrelate with the illness to
improve care strategies. From these meetings, the concept of Cumulative Life Course
Impairment (CLCI) has been coined, which is presented as a new paradigm for
evaluating the impact of psoriasis on patients’ quality of life. The goal of CLCI is to
achieve a better understanding of the global progressive impact of psoriasis, con-
tributing to identifying patients with greater vulnerability and facilitating the most
appropriate and individually tailored treatment decisions. The definition of CLCI is
the accumulated result of the balance between the burden of stigmatization, physical
and psychological comorbidities, coping strategies, and external factors modulated
by the patient’s personality style [4]. However, yet, there are no tools or methodolo-
gies applicable to the clinical field, accessible to the physician or health personnel,
that allow us a systematic evaluation of this CLCI.

In parallel, other qualitative studies have been carried out with other objectives of
analysis, such as evaluations of the acceptance of psoriasis in the context of body image,
bodily experience, and social support through scales that reveal that acceptance of the
disease is positively related to the perception of social support. This demonstrates the
lack of relationship between acceptance of the disease and the objective clinical evalu-
ation of severity, highlighting the limitations of the biomedical model and the impor-
tance of patients’ social context for coping with and accepting their health condition [5].

Research conducted from a qualitative approach has generated knowledge about
areas of opportunity for designing strategies for better patient-centered care, as well
as pertinent support during the disease.

3. Sociocultural approach to psoriasis
As we have mentioned before, we use the concept of Illness instead of the Disease

concept. What do we mean? In Medical Anthropology, there is a difference between
the two.
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Illness, according to Arthur Kleinman, refers to the human experience of symp-
toms and suffering. It refers to how a person experiences illness and how both the
person and their family members or social network perceive, live with, and respond
to symptoms and disability.

But the personal experience of illness is shaped by collective culture. Our experi-
ence of illness and expectations about how to behave when we become ill—and how
to respond to someone who is ill—depend on our individual biographies, and on the
socially constructed meanings and typification within our environment. Therefore, it
differs from person to person [6].

A person with psoriasis gives a particular meaning to their condition, which deter-
mines their actions. Healthcare-seeking trajectories are shaped by that meaning and,
in most cases, by the metaphors that arise at the moment when the first symptoms
appear. For this reason, care is often directed toward a presumed cause that is fre-
quently attributed to infectious, allergic, or even malignant processes such as cancer.
Depending on that meaning, the experience of distress and the course of medical
attention required by the appearance of visible, scaly, and highly symptomatic skin
lesions will vary.

Disease is the health problem from the physician’s perspective, based on a biomedi-
cal model in which the illness is reconfigured solely as an alteration in biological or
functional structure [6].

In specific terms, psoriasis refers to the nosological translation made by the
physician based on the interpretation of the clinical aspects of the illness, supported
by an interview in which they gather the patient’s narratives and integrate them with
objective data from physical examination and paraclinical tests. These are mediated
by technological tools and incorporated into the physicians theoretical knowledge
regarding the disease, it is possible associated risk factors, and their prior experience
with psoriasis. This allows the physician to issue a diagnosis and guide treatment
actions. However, this is done from a perspective removed from the patient’s subjec-
tivity, relying instead on regulatory frameworks such as the evidence-based medicine
model.

Finally, Sickness, following the concepts developed by Kleinman, refers to the
disorder in a generic sense within a population, in relation to macrosocial forces
(economic, political, institutional).

Living conditions play a major role in increasing the risk of developing certain ill-
nesses or complications. As previously discussed, psoriasis is associated with a range
of comorbidities, such as obesity, metabolic disease, psoriatic arthritis, and mental
illness. In biomedical terms, these are linked to a common inflammatory pathophysi-
ological substrate. However, the experience of illness and comorbidities can differ
depending on social resources—whether they promote or limit individual develop-
ment within their social group, their access to care, resource availability for proper
management, and lifestyle.

The social experience is embodied in how we feel and live through our bodily
states and how we present ourselves to others. It is also shaped by how others respond
to these disruptive bodily states, which significantly impacts the lived experience of
illness and the actions of the affected person.

The interpretation of symptoms throughout the course of illness is the interpreta-
tion of a changing system of meanings that are embodied and can be understood
only through interpretation within the context of the person’s constructed social
references [7].

99



Psoriasis — Pathogenesis, Clinical Features, and Treatment

4. The skin that envelops us

Patients with psoriasis suffer from a visible, symptomatic skin disease that
afflicts and limits them, but they also suffer from a disease whose harmful effects are
amplified when interacting with others. Richards et al. reported how divergences in
beliefs regarding psoriasis generate greater stress and conflict among the partners of
patients with psoriasis, leading them to conclude that it is advisable for couples to be
informed jointly about the disease to better understanding and less couple conflicts
[8], so it is desirable to include our patients’ partners in medical consultation and
solve their doubts.

For their part, Utjek et al., in their work on the sociological perspective of the
daily life of patients with psoriasis, identify stigma as the distinctive aspect of living
with psoriasis, and that people with the disease direct coping strategies to contain the
stigma, which leads to emotional exhaustion and deteriorates social function [9].

The findings reported by Jankowiak et al., when analyzing the levels of stigmatiza-
tion of patients with psoriasis according to their clinical and demographic character-
istics, found that women feel more stigmatized than men. That is, the phenomenon
of stigma and social dysfunction is not a reference to the disease itself, but to the roles
in the social group in which one lives. They also report that the presence of psoriasis
lesions on the entire skin surface was the only variable that correlated with greater
stigmatization [10].

The approaches to the socialization problems of patients with psoriasis that have
been carried out by Ghorbanibirgani et al., in whose phenomenological observations
account for how rejection and loneliness, lack of social support, feelings of useless-
ness, together with a weak self-concept, were the emergent themes of the stigma
phenomenon. They also observed that coping strategies are aimed at seeking social
networks, greater awareness about their illness through seeking information, and
avoiding the gaze of others. However, experiences are also determined by the beliefs
people have about their illness or the information available regarding it [11, 12].

5. Psoriasis is felt

The phenomenological analysis conducted by Glynn et al., in women with
psoriasis, found that the illness experience of patients is significantly determined by
subjective symptoms such as itching and burning. These are elements that are rarely
considered for assessing the severity of the disease or as a treatment objective. They
also report as a relevant finding the patients’ concern about therapeutic strategies
perceived as good, bad, and dreadful, from which the importance of joint decision-
making between physician and patient, centered on the individual needs of each
person, is concluded [13].

In relation to the study of subjective symptoms, Ljossa et al., in their work
exploring skin pain in psoriasis, found that itching is the most relevant symptom for
limiting daily activities, which determines evasive social attitudes and leads to sleep
pattern disturbance with detriment to physical health and mental comorbidity such as
anxiety and depression [14].

Brogniart L., for his part, in his doctoral work based on grounded theory, found
the difficulty of daily life for patients with psoriasis associated with the phenomenon
of stigmatization, and that itching is the main symptom affecting the quality of life of
patients [15].
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6. The skin that reveals emotion

With the objective of understanding the triggering or exacerbating phenomena
of the disease, beyond the known risk factors described within the biomedical
model, Olivia Hughes, through qualitative research, found that anger is related to
sensory perceptions of the skin and that emotions are also closely related to the onset
and progression of the disease. That is, negative emotions in people with psoriasis
play a primary role as triggers or exacerbators of the disease [16], which was also
reported by Guerreiro et al., in Brazil. Their work identifies in the participants’ nar-
ratives that stress is a trigger for the disease or relapses, physical symptoms such as
burning, itching, and joint pain are determinants of limitations in daily life, and the
visibility of lesions leads to greater social rejection and isolation as part of the stigma
phenomenon [17].

Conversely, Lee Lin et al. found that the physical symptoms of the disease, such as
itching and burning, are triggers for the stress experienced by people with psoriasis.
They report that patients perceive discrimination and stigmatization and that coping
strategies include seeking highly effective treatments, alternative medicine, accep-
tance of the disease, and coexistence with it in daily life [18].

Regarding some particular clinical variants, Reisner et al. reported that patients
with Generalized Pustular Psoriasis identified stress and changes in emotional state as
the main trigger. They report that participants perceived that doctors do not recognize
or value the physical, mental, and emotional pain of the disease [19].

7. The pain of psoriasis that transcends the skin

Psoriasis, being a disease with different clinical forms and a range of associated
comorbidities, implies a burden attributed to skin involvement, but also dependent on
the clinical form and associated comorbidities for each patient. With respect to some
comorbidities, such as psoriatic arthritis, which is highly prevalent, Erskine et al., in
their work based on grounded theory on disease representations, found that beliefs
regarding psoriatic arthritis affect the way patients cope with the disease. The emer-
gent themes were: identity (stress, uncertainty), cause (lack of disease control), the
disease as a determinant of life decisions, and fear of the consequences of the disease.
They also reported that limiting physical symptoms such as pain and lack of joint
mobility, mental burden (anxiety, depression), and feelings of shame, in addition to
the judgments of others, significantly deteriorate social life. Participants reported
how ineffective or inappropriate treatments for daily life generate greater suffering
and hopelessness. They also identified a need for joint decision-making with the
medical team through patient empowerment [20].

8. The patient’s view of psoriasis vs. the doctor’s view

Some qualitative studies exploring the different perspectives on psoriasis between
patients and primary care physicians, through a comparative phenomenological
approach, reported that patients do not trust primary care physicians for the manage-
ment of their disease due to perceived lack of understanding of their psoriasis disease
on the part of the doctors. In contrast, they found that primary doctors assume psoriasis
to be a disease with a high physical, emotional, and social impact, but do not consider
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these to be issues that should be addressed in the consultation. This results in patients
perceiving a suboptimal approach to psoriasis severity and inadequate care [21].

Continuing with the exploration of divergences concerning the perception of
psoriasis, Bettina Trettin et al., in Denmark, in their phenomenological approach to
the follow-up perspective of health professionals and patients, found how patients
perceive ambivalence in recommendations. They found that care within the biomedi-
cal framework represents a safe reference framework for patients but is incompatible
with daily life due to the time, costs, and travel involved. Patients implement strate-
gies to balance treatments, care times, and follow-up in daily life [22].

From another angle and with the objective of exploring the interaction of patients
with psoriasis with health personnel, George et al. found that patients experience
evasive attitudes from personnel, trivializing the disease and paying little atten-
tion to the stigma phenomenon. This represents a great burden for patients because
they perceive that they are not offered adequate support by focusing only on the
purely clinical elements of the disease [23]. Also, Joy de Vere Hunt et al. evaluated
the experience of living with psoriasis in adolescent patients who describe feeling
dehumanized by their doctors due to the trivialization of their illness related to stigma
and social rejection. They also found in their accounts a great concern about the effect
of treatments on future life [24]. For their part, Saeedinezhad et al., in Iran, through
a phenomenological exploration of the illness experience of living with psoriasis,
reported that progression to worsening of the disease due to a delay in diagnosis or
due to inappropriate or impertinent interventions, due to lack of knowledge of the
disease by medical personnel, is a great challenge. The researchers identified disease
recurrence as one of the greatest fears and characterized mental and physical illness as
causing isolation and a greater burden of the disease [25].

9. Illness narratives

During a medical consultation, the patient—through narration—can reframe and
contain the chaos caused by illness. Therefore, during the medical-patient interview,
the physician can serve as a channel for reflection, reorientation, and action toward
improved health, promoting spaces for communication.

The medical encounter takes place in a highly structured setting, where the physi-
cian interprets what “the problem” is based on what the patient reports.

Some authors have found that the way in which symptoms and suffering are nar-
rated is important not only for communicating and guiding the search for help, but
also because it influences the perception of symptoms and how one copes with illness.
It can amplify or lessen the intensity of symptoms and the emotional response to the
illness [26].

Narrative reasoning is central to clinical practice because paying attention to
patients’ stories—their narratives—allows us to access their experiences and life
worlds. It helps us understand the patient as an active individual who faces affliction
through the meanings that guide their behavior in the face of illness [26]. Therefore,
approaching illness through narrative helps to comprehend the patient’s experience
and understand how their own interpretations shape how they deal with or respond
to the illness.

The metaphors used in their stories reflect the cultural context from which
they emerge and provide direction for the actions taken to cope with illness and
build resilience. Using the knowledge obtained through narratives to guide clinical
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interventions requires active listening and the creation of spaces that encourage the
recounting of stories rooted in the individual’s bodily knowledge and lived experience
within specific social contexts.

In our work carried out in the Mexican population in western Mexico, from a
phenomenological-hermeneutical approach from the perspective of Illness Narratives,
where illness proposes this exploration and recognition of the subjective dimension,
the illness experience from patients with psoriasis perspective responds to the ques-
tion of how the individual feels, their experiences, and how it affects their life. This
is more than just accounting for the pathological state itself: burning, inflammation,
inability to walk, and pain. It is about recognizing those aspects of life with psoriasis
that led to the greatest individual, family, and social repercussions for those who suf-
fer from it, and for which support and care strategies can be designed.

The modification of interpersonal relationships due to body alterations affects
sexuality, stemming from patients’ self-perception as they see their bodies with a
dermatological condition that generates shame, feelings of worthlessness, and physi-
cal pain, which limits their social interactions to the detriment of couple relation-
ships. The subjective experience of pain also lies in the social limitations that psoriasis
imposes on them and the deprivation of their own experiences that are common in
the lifeworld of their peers, which contributes to the mental disease as depression and
anxiety, that is known to be highly prevalent in patients with psoriasis [27].

It has been previously published that, in the United States, absenteeism and low
productivity of patients with psoriasis represent an indirect cost of 40% of the total
cost of the disease [26]. Our findings suggest that low productivity is influenced not
only by disease itself but also by processes associated with medical attention in a
social frame of rejection that enhances job instability, which leads to less economic
income affecting not only the patient but also the whole family dynamics.

We identify how significantly the disease decisively influences important decisions
for future life projects, such as career choice or the limitation of being able to perform
expected roles as part of a supportive family or social network, or the management of
resources for disease care, which limits the development opportunities for the entire
family unit [28].

All the above refers to that three-directional body-mind-spirit relationship where
individuals with psoriasis, during their illness, suffer bodily, psychic, and social dete-
rioration. This together determines limited, dysfunctional, harmful ways of life and
affects their way of being-in-the-world and thereby their intersubjective experience.
This suffering or pain leads to a maximum state of not wanting to be in life anymore,
which the medical frame defines as suicidality, ranging from ideation-planning-
attempt or consummation of suicide. In this way, it is evident that in a feedback loop,
the body, mind, and social interaction are crucial in determining emotions and life
experience.

People with psoriasis, after the chaos generated by the first symptoms and signs,
their daily life restrictions, and their changes in identity roles in Ref. to their self-
perceptions, they transcend others in the way others respond and qualify that stigma,
that new identity, generating greater suffering or finding supportive social networks
that lead to a less harmful experience. Our findings suggest that Illness is determined
by social interactions, not only by biological disruption itself.

In our research, people with psoriasis perceive a lack of information as a central
element of their illness experience that permeates all spheres of daily life. Narratives
expose, either explicitly or tacitly, that the lack of information causes the phenom-
enon of stigma, but also the lack of early diagnoses and effective treatments, as well
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as better job opportunities and alternative ways to care for themselves. This decisively
impacts the illness experience through the construction of meanings and coping
strategies. For example, by believing that it is a contagious disease, people are discred-
ited; the affected person assumes themselves as discreditable, devalued, with a disease
that implies an investment of resources of all kinds. This puts them at a crossroads,
such that they seek medical attention either privately or publicly, as this is the socially
validated care model for solving health problems [28].

10. Conclusions

Psoriasis is a disease that determines a modification of the affected individuals’
self-identity. The meanings attributed to psoriasis imply for the social group a physi-
cal and moral stigma that makes the individual who suffers from it vulnerable and
rejected, marginalized, which generates a greater negative impact on their experience
and limits social interaction. The foregoing influences greater mental comorbidity.
Furthermore, psoriasis determines that people have fewer opportunities for labor or
economic development since, having a physical limitation, they have lower produc-
tivity in economic terms, but must also bear the direct or indirect costs of caring for
their new health condition.

Qualitative health research offers us an approach to the reality of people within
their social environment in which they interact. This allows for the creative and joint
design of care strategies and the proposal of public health policies for greater effi-
ciency and relevance of health services.
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