
Psoriasis 
Recent Advances in Diagnosis and Treatment

Edited by Pierre Vereecken

Edited by Pierre Vereecken

Psoriasis, a chronic autoinflammatory skin condition, significantly impacts quality of 
life. Its prevalence peaks at 2% in Northern countries. Thus, it is imperative to examine 
what practitioners can discern from psoriatic patients, ranging from the typical chronic 

plaque psoriasis to other manifestations. Recognizing these signs promptly can bring 
relief to patients and ensure optimal support. Treatment decisions must strike a balance 

between benefits and side effects, with patient empowerment being crucial for them 
to manage their lives effectively. This book offers readers, regardless of their specialty, 
the chance to view psoriatic patients from a different perspective, acknowledging that 

these patients require more than just pharmacological interventions.

Published in London, UK 

©  2024 IntechOpen 
©  tumeyes / iStock

ISBN 978-1-83769-380-1

Psoriasis - Recent A
dvances in D

iagnosis and Treatm
ent





Psoriasis - Recent Advances 
in Diagnosis and Treatment

Edited by Pierre Vereecken

Published in London, United Kingdom



Psoriasis - Recent Advances in Diagnosis and Treatment
http://dx.doi.org/10.5772/intechopen.1000431
Edited by Pierre Vereecken

Contributors
Aleena Boby, Amanda Krenitsky, Angeliki-Victoria Roussaki-Schulze, Anthony P. Gulotta, Ariel T. 
Kidron, Celenkosini Thembelenkosini Nxumalo, Efterpi Zafiriou, Emmanouil Karampinis, Km. Reena, 
Lalit Singh, Michael F. Land, Mokgadi Makgobole, Nicole Natarelli, Nomakhosi Mpofana, Pavitra 
Pillay, Pierre Vereecken, Ritesh Kumar Tiwari, Shaliz Aflatooni

© The Editor(s) and the Author(s) 2024

The rights of the editor(s) and the author(s) have been asserted in accordance with the Copyright, 
Designs and Patents Act 1988. All rights to the book as a whole are reserved by INTECHOPEN LIMITED. 
The book as a whole (compilation) cannot be reproduced, distributed or used for commercial or 
non-commercial purposes without INTECHOPEN LIMITED’s written permission. Enquiries concerning 
the use of the book should be directed to INTECHOPEN LIMITED rights and permissions department 
(permissions@intechopen.com).

Violations are liable to prosecution under the governing Copyright Law.

Individual chapters of this publication are distributed under the terms of the Creative Commons 
Attribution 3.0 Unported License which permits commercial use, distribution and reproduction of 
the individual chapters, provided the original author(s) and source publication are appropriately 
acknowledged. If so indicated, certain images may not be included under the Creative Commons 
license. In such cases users will need to obtain permission from the license holder to reproduce 
the material. More details and guidelines concerning content reuse and adaptation can be found at 
http://www.intechopen.com/copyright-policy.html.

Notice

Statements and opinions expressed in the chapters are these of the individual contributors and not 
necessarily those of the editors or publisher. No responsibility is accepted for the accuracy of 
information contained in the published chapters. The publisher assumes no responsibility for any 
damage or injury to persons or property arising out of the use of any materials, instructions, methods 
or ideas contained in the book.

First published in London, United Kingdom, 2024 by IntechOpen
IntechOpen is the global imprint of INTECHOPEN LIMITED, registered in England and Wales, 
registration number: 11086078, 167-169 Great Portland Street, London, W1W 5PF, United Kingdom

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library

Additional hard and PDF copies can be obtained from orders@intechopen.com

Psoriasis - Recent Advances in Diagnosis and Treatment
Edited by Pierre Vereecken
p. cm.
Print ISBN 978-1-83769-380-1
Online ISBN 978-1-83769-379-5
eBook (PDF) ISBN 978-1-83769-381-8



Selection of our books indexed in the Book Citation Index 
in Web of Science™ Core Collection (BKCI)

Interested in publishing with us? 
Contact book.department@intechopen.com

Numbers displayed above are based on latest data collected. 
For more information visit www.intechopen.com

7,100+ 
Open access books available

156
Countries delivered to

12.2%
Contributors from top 500 universities

Our authors are among the

Top 1%
most cited scientists

190,000+
International  authors and editors

205M+ 
Downloads

We are IntechOpen,
the world’s leading publisher of 

Open Access books
Built by scientists, for scientists

BOOK
CITATION

INDEX

 

CL
AR

IVATE ANALYTICS

IN D E X E D





Meet the editor

Dr. Pierre Vereecken, MD, Ph.D., is qualified in dermatology 
(general, aesthetic, and corrective) as well as in cutaneous 
oncology. He studied medicine at the Université libre de Brux-
elles, Belgium (1991, ULB). After working for the Belgian 
Army and the United Nations Protection Force, he obtained a 
Ph.D. with a thesis on the biology and progression of cutaneous 
malignant melanoma in 2008. From 2007 to 2011, he was the 

head of the Department of Dermatology, University Hospital, Brussels. In 2011, 
Dr. Vereecken created Cliderm (Clinics in Dermatology), an international network 
of dermatologists, as well as the European Institute for Dermatology Practice and 
Research, a multifaceted structure that aims to promote clinical dermatology and 
dermatology research within the European Union.





Preface XI

Section 1
Treating the Psoriasis Patients with a New Paradigm 1

Chapter 1 3
Introductory Chapter: New Challenges for Practionners, New Roads  
for Patients
by Pierre Vereecken 

Section 2
Clues to Better Recognize the Psoriasis Patients and Understand 
Their Life Stories 7

Chapter 2 9
Psoriasis: Clinical Features and Its Impact on Quality of Life
by Nomakhosi Mpofana, Mokgadi Makgobole,  
Celenkosini Thembelenkosini Nxumalo and Pavitra Pillay

Chapter 3 35
Psoriasis and Exposome: Unveiling the Inner and the External Contributors 
of Psoriasis Disease
by Efterpi Zafiriou, Emmanouil Karampinis  
and Angeliki-Victoria Roussaki-Schulze

Chapter 4 55
Psychosocial Burden and Psychological Interventions for Patients  
with Psoriasis
by Nicole Natarelli, Aleena Boby, Shaliz Aflatooni and Amanda Krenitsky

Section 3
Daring New Roads 69

Chapter 5 71
Biologics: Beyond the Basics
by Ariel T. Kidron, Anthony P. Gulotta and Michael F. Land

Contents



Chapter 6 85
Perspective Chapter: Role of Curcumin in the Management of Rheumatoid  
Arthritis and Psoriatic Arthritis
by Km. Reena, Lalit Singh and Ritesh Kumar Tiwari

II

Preface

Psoriasis is a remarkably common condition, yet many patients receive inadequate 
care.

Many psoriasis patients are not given the opportunity to fully express their situation 
or describe how their condition profoundly impacts their quality of life. It is disheart-
ening to witness so many patients going without thorough examinations, despite 
evidence indicating that psoriasis extends beyond mere skin affliction. Indeed, there 
is a litany of associated conditions, such as depression, psoriatic arthritis, obesity, 
hypertension, metabolic syndrome, diabetes, and more.

As such, there is undoubtedly a need to confirm that psoriasis is underdiagnosed, 
neglected, and inadequately treated. It is therefore imperative for practitioners to 
embrace multidisciplinary care to better identify and manage patients. We must strive 
to improve patient knowledge of the condition and empower patients to mitigate 
the impact of psoriasis on their health and overall well-being, a concept now termed 
patient empowerment.

This book provides new insights into the identification and management of psoriasis 
and encourages a holistic approach to patient care.

Pierre Vereecken
Cliderm Medical Office,

Brussels, Belgium
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Chapter 1

Introductory Chapter: New 
Challenges for Practionners, New 
Roads for Patients
Pierre Vereecken 

1. Psoriasis: A common multifaceted disease

Psoriasis is an autoinflammatory skin disease that can be defined by an accelerated 
rate of epidermal turnover including hyperproliferation and defective maturation of 
epidermal keratinocytes [1]. It is a chronic disease that first occurs more frequently 
in the second and third decades of life but can be observed at any age. Its prevalence 
reaches 2% in northern countries, North America, and Europe, probably less in 
southern countries. It seems important to review what the practitioners can find in 
psoriatic patients, from the classical chronic plaque psoriasis, with well-demarcated 
thickened and scaly plaques, often symmetrically distributed, to the other presenta-
tions namely guttate psoriasis, flexural or inverse psoriasis, palms and soles hyper-
keratosis, nails distorted by thimble pits, nail plate thickening, and detachment. 
Recognizing all these signs allows rapid relief for the patient and surely the best 
support. Too many patients will still come lately after years of suffering.

2. Behind the skin lesions

In up to 30% of patients with psoriasis, arthritis can be associated, a seronegative 
for rheumatoid factor. The prevalence of arthritis among psoriatic patients empha-
sizes the need for a multidisciplinary approach with assessment of both skin and 
joints by general practitioners, dermatologists, and rheumatologists.

Psoriasis is also associated with comorbidities such as Crohn’s disease, obesity, 
diabetes, hypertension, and even cancer. Moreover, studies found higher degrees of 
depression in patients with a greater percentage of their skin affected with psoriasis. 
This is one more proof that multidisciplinarity is important in our daily practices. 
According to the WHO, the management of psoriasis does not only correspond to the 
treatment of skin or joint lesions but also deals with these different comorbidities [2].

3. New roads

Much is known about the epidemiology of psoriasis, but the interplay between 
the disease itself, the effects of the treatments, and the behavior of patients should be 
better investigated [3].
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We have to recognize that our purpose is not only to explore all the fields of this 
frequent disease and to give to readers an exhaustive material but well to provide very 
important and practical aspects for all practitioners following psoriatic patients. This 
current book claims to be a practical and perspective tool.

Because most patients will not be free of disease for the rest of their lives, bio-
logical therapies are the most important information regarding a new therapeutic 
option [4]. These targeted and tailored therapies are able to modulate the immunity 
of patients and enable to define of new therapeutic aims: proportions of patients 
achieving clearance or near clearance are high, with excellent outcomes and patient 
satisfaction. Cost-effectiveness studies remain important to define the position in 
the therapeutic strategy. This strategy emphasizes now the concept of “hit hard and 
hit early” which means that every practitioner has to recognize all forms of psoriasis 
and to rapidly treat them with a tailored approach. Biological treatments could take 
a major place in the treatment of patients with psoriasis since the option could be to 
reduce and to space out the doses.

On the other side, there is an effort to find new treatments and other approaches 
than the “classical” evidence-based therapy. Many patients ask for these new and 
other approaches. There are more proofs of evidence that supports to explain that 
curcumin should help patients for instance presenting with arthritis. Curcumin is 
a phytopolyphenol pigment isolated from the plant Curcuma longa known for its 
anti-inflammatory properties as a result of the inhibition of cyclooxygenases (COX 
inhibition). It also disrupts cell signal transduction by different mechanisms includ-
ing inhibition of protein kinase C. The idea is not to forget this traditional Indian 
spice and to remember that many therapies came directly or indirectly from perennial 
plants. Of course, more investigations are necessary to bring evidence-based proof 
and to investigate other new roads.

By the way, many studies underline the effect of the environment on patients and 
their diseases. This will help the patients to choose a well-balanced lifestyle, making 
them actors and decision-makers. This is surely the beginning of the idea of “patient 
empowerment” which changes the paradigm of medical approach. If the patients 
recognize triggering factors, the medical team will help them control their impacts on 
the natural history of their diseases. Studies on the impact of psoriasis have corrobo-
rated clinicians’ feeling that psoriasis has a major impact on social and psychological 
functioning [5]. It is one more argument to regularly assess a patient’s quality of 
life, not only by asking the patient “How are you?” but by using a multidimensional 
model, such as the Dermatology Life Quality Index (DLQI). No matter how much or 
little of the skin is involved, patients can experience deep effects from the physical, 
mental, or social point of view.

There is a lack of long-term studies on patients with severe chronic plaque psoriasis, 
despite the fact that most of the treatments show good evidence of risk of harm and side 
effects from most of the treatments, such as skin cancer for phototherapy, cutaneous 
atrophy from chronic dermocorticosteroids use, hepatic fibrosis and myelosuppression 
from methotrexate, renal impairment and hypertension from ciclosporin, teratogenic-
ity from systemic retinoids, paradoxical effects or tuberculosis reactivation from bio-
logical therapies. These facts are a reminder to focus on the future of new therapies and 
to help the patients to control their own lives. A balance must always be found between 
patients’ individual perceptions, constraint and side effects of the treatments.

This book will give readers, whatever the specialty of the practitioner, the oppor-
tunity to consider differently the psoriatic patient, because the patient needs more 
than pharmacological treatment.
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Chapter 2

Psoriasis: Clinical Features and Its 
Impact on Quality of Life
Nomakhosi Mpofana, Mokgadi Makgobole,  
Celenkosini Thembelenkosini Nxumalo and Pavitra Pillay

Abstract

Psoriasis is a chronic, papulo-squamous, non-infectious, immune-mediated, 
and inflammatory skin disorder clinically characterized by erythematous sharply 
demarcated papules and rounded plaques covered by silvery micaceous scales. It is 
associated with comorbidities such as psoriatic arthritis, depression, obesity, and 
cardiovascular disease. Psoriasis can also be a source of self and social rejection, thus 
contributing to stigmatization, alienation, and a decrease in the quality of life (QoL). 
Due to its complex pathogenesis, a holistic approach is necessary when treating 
psoriasis. In addition to treating physical symptoms, the patient’s psychological and 
emotional health should be highly considered to help individuals cope with stigma. 
Likewise, an increased social awareness of psoriasis may contribute to a better under-
standing of the disease. Alternative stress management therapies such as spa therapies 
using dead sea mud and or balneotherapy, yoga, and aromatherapy may be effective 
in stress management to improve overall well-being and QoL.

Keywords: psoriasis, quality of life, stigmatization, therapy, treatment

1.  Introduction

Psoriasis is a chronic, recurrent, autoimmune-mediated, and inflammatory skin 
disease characterized by distinct demarcated erythematous plaques with whitish 
scales [1–4]. It affects about 3% of the world’s population which varies according to 
regions [5]. It predominantly involves the skin and joints, and it affects all genders 
equally [6]. Beyond the physical appearance of psoriasis, the skin disease can evoke 
an extensive emotional and psychological effect on patients which can result in poor 
self-esteem and increased stress affecting interpersonal relationships and social 
functioning [6].

The most prevalent form is vulgar psoriasis, which accounts for more than 80% 
of all psoriasis cases [7, 8]. In addition to plaque psoriasis, there are other clinical 
forms, such as flexural or inverse psoriasis, and these are characterized by red scales 
with a shiny appearance and can occasionally be mistaken for seborrheic dermatitis 
due to specific localization and often greasy scales [8, 9]. General psoriasis, pustular, 
inverse, and guttate psoriasis are less common forms of psoriasis with erythroderma, 
a severe condition that can develop from any type of psoriasis [9].



Psoriasis – Recent Advances in Diagnosis and Treatment

10

The pathologic process of psoriasis is multifactorial and involves dysregulated 
inflammation and strong genetic associations [6]. Approximately a third of patients 
with psoriasis have a first-degree relative with the skin condition [10]. External 
factors such as environmental factors, changes in season, a dry environment, sun 
exposure, humidity, cold, and heat can aggravate skin disease [1, 2].

When comparing psoriatic with uninvolved skin, the histological examination of 
chronic psoriasis plaques is distinguished by typical changes in both the dermis and 
epidermis [11, 12]. In the epidermis, there is hyperproliferation of keratinocytes, which 
leads to epidermal thickening, the elongated rete ridges that form fingerlike protrusions 
into the dermis. The granular layer of the epidermis becomes either reduced or missing. 
The epidermis becomes infiltrated by neutrophils and activated CD8+ T lymphocytes.

The epidermal hyperplastic changes are associated with low expression of keratins 
K1 and K10, which are keratinocyte differentiation markers. There is also loss of the 
granular cell layer, hyperkeratosis with para-keratosis (retention of nuclei in stratum 
corneum cells), elongated rete ridges, the presence of micro-pustules of Kogoj and 
micro-abscesses of Munro as well as dilated vessels in the dermal papillae; however, 
the keratinocytes in the hair follicle are unaffected [2, 8, 10–12]. In the dermis, an 
inflammatory infiltrate composed of lymphocytes, macrophages, mast cells, and 
neutrophils is observed. Elongated and dilated blood vessels in the dermal papillae are 
caused by the increase of vascular endothelial growth factor (VEGF), as it has been 
shown that VEGF serum levels correlate with the clinical severity of psoriasis [8]. The 
presence of cytokines, dendritic cells, and T lymphocytes in psoriasis prompted the 
development of biological therapies [10]. Recent studies which were conducted both 
in mice and humans identified the IL-23/Th17 axis as a major factor in the pathogen-
esis of psoriasis [13, 14].

Treatment can range from topical to systemic, and the treatment choice depends 
on the form and severity of the disease, with biological therapies being the last resort 
but also the most effective [4, 8, 15–17]. Biological therapies work by suppressing the 
immune-mediated process that causes inflammation in most autoimmune disorders. 
There is a wide range of biological therapies available for treating moderate to severe 
psoriasis, depending on the pathway targeted by each agent [18].

2.  Prevalence in population

Psoriasis is a common disease as such it has a global prevalence ranging between 
0.91% and 8.5% [19, 20]. Some studies have shown that it affects around 1–3% of the 
population [21, 22]. Population-based studies indicate that psoriasis affects 2–3% of 
the UK population [23] approximately 1.7% of the Canadian population [6], 0.2–
0.3% of Chinese/Taiwanese populations [24], and ≤1% of the population is affected 
in South Africa [25]. Age of onset is between the ages of 16–22 (early) and 57–60 
(late) years [11, 25] and affects both genders equally [26, 27]. Significant differences 
in prevalence rates depended on whether the study population included children only 
or adults only, also whether individuals of all ages, as well as on the underlying age 
and sex structure of the whole population [20].

In a recent review commissioned as part of the World Health Organization 
(WHO) Global report on psoriasis, it was estimated that the prevalence of psoriasis 
ranged from 0.51% to 11.43% in adults and from 0% to 1.37% in children [28]. 
Although the prevalence was significant in this study, results could be debatable as 
reviewed data was provided from only 20 countries out of 194 WHO member states. 
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In the United Kingdom (UK), a cohort study indicated a prevalence of psoriasis from 
2.3% (2297 cases per 100,000) in 1999 to 2.8% (2815 per 100,000) in 2013 while adult 
psoriasis ranged from 1.3% in the UK (95% CI:1.21–1.39) 5 to 8.5% in Norway (95% 
CI: 8.03–8.97) 6 depending on gender and geographic region [20, 23]. Other studies 
conducted in the United States of America (USA) among adults reported age- and 
sex-adjusted annual incidence of psoriasis as 62.3/100,000 if the diagnosis was 
restricted to dermatologist-confirmed subjects [28]. In Italy, a 5-year observational 
study reported a higher incidence among the adult population of – 321 and 230 per 
100,000, in the year 2001 and 2005, respectively [29].

Psoriasis is common in women and certain ethnic groups; however, it was practi-
cally absent in Africa until the HIV pandemic [30, 31]. Prevalence studies reported 
the psoriasis incidence as 10.26 in Algeria, 15.04 in Morocco, and 13.26 in Tunisia per 
1000 adults, and the study results were calculated based on a 2-week screening study 
via medical consultation [32]. Estimates in the Republic of Tanzania were the low-
est at 0.96% [28]. In a survey of dermatology out-patients, involving five academic 
hospitals in South Africa (SA), Johannesburg, it was observed that there has been an 
increase in dermatological conditions, with psoriasis being the most common (9.6%) 
among Indian patients. The increase in dermatological conditions was associated 
with the HIV pandemic as it was first diagnosed in 1982 in SA [31]. Another study, 
which included mainly indigent [33] non-Caucasian South Africans in Johannesburg, 
showed that cardiometabolic disease is highly associated with severe psoriasis, and 
also, an association existed between increasing obesity and psoriasis. However, the 
findings of this study were limited as they may not be generalizable to all South 
African patients as data was collected from public hospitals [19].

3.  Clinical types of psoriasis

The diagnosis of psoriasis is primarily clinical, based on the presence of 
 erythematous scaly patches, pustules, and plaques (Figure 1) [10], and differs 
depending on the psoriasis variant [2, 10]. These variants include plaque psoriasis, 

Figure 1. 
Clinical features of psoriasis. Source: Image courtesy of Prof Dlova, Nelson Mandela Medical School, University 
of KwaZulu-Natal.
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flexural, guttate psoriasis, erythrodermic psoriasis, and pustular psoriasis [6, 15]. 
Due to psoriasis being a disease of systemic inflammation, it is associated with 
multiple comorbidities such as psoriatic arthritis, cardiovascular disease, metabolic 
syndrome, obesity, hypertension, diabetes dyslipidemia, and depression [2, 3].

3.1  Plaque psoriasis

Plaque psoriasis also known as psoriasis vulgaris [5] is the most common variant 
presenting 80–90% of all manifestations of psoriasis. It occurs anywhere on the body 
(Figure 2a and b), commonly on extensor surfaces of the arms, legs, scalp buttocks, 
and trunk [10], but may also affect skin folding areas, palms, soles, and nails [2]. It is 
usually characterized by well-defined oval or round plaques which differ in size and 
often join together [10]. The pathogenesis of plaque psoriasis involves a feed-forward 
mechanism of inflammation predominantly including the T-helper cell type 17 (TH17) 
pathway [2]. The affected areas are typically well-demarcated and systemic [2]. 
According to the Koebner phenomenon, stressful physiological, and psychological 
events and external factors are associated with the development of new lesions on 
sites of trauma, such as cuts, scratching, or pressure [2, 10]. Bleeding can occur when 
the dry scales are picked and lifted from the plaque. This is due to the skin under the 
scales being thin, making it more prone to damage [2].

Figure 2. 
Chronic plaque-type psoriasis with erythematous well-demarcated plaques covered with silvery scales. (a) Full 
back involvement. (b) Legs involvement. Source: Image courtesy of Prof Dlova, Nelson Mandela Medical School, 
University of KwaZulu-Natal.
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3.2  Flexural psoriasis

Inverse psoriasis, also called flexural psoriasis [5], is less scaly than plaque pso-
riasis. It is characterized by slightly erosive erythematous patches occurring in the 
intertriginous locations of the flexor surfaces and perineal area, such as the axillary, 
inguinal, and intergluteal folds (Figure 3) [5].

3.3  Guttate psoriasis

Guttate psoriasis (Figure 4) is characterized by multiple 3–5 mm confetti-like 
scaly pink patches [2] and causes an acute systemic eruption of papules or plaques 
mainly on the trunk and limbs [15]. Guttate psoriasis usually affects children and 
adolescents [5]. It makes up 2% of psoriasis cases, and approximately 66% of 
new-onset guttate psoriasis are led by an upper respiratory tract infection such as 
streptococcal infection [2]. In some cases, these resolve naturally within weeks to 
months, however, can also become chronic [2], and may later develop into plaque 
psoriasis [15].

3.4  Erythrodermic psoriasis

Erythrodermic psoriasis (Figure 5) is characterized by widespread generalized 
erythema and inflammation covering 90% of the total body surface [5]. Although it 
only occurs in 2–3% of psoriasis cases, it requires emergency treatment due to it being 
associated with systemic symptoms [10] and can be life-threatening due to complica-
tions such as hypothermia, risk of infection, acute kidney injury, and cardiac failure 
[15]. Development may be slow from long-standing psoriasis or may appear abruptly 
in patients who present with mild psoriasis [10].

Figure 3. 
Clinical involvement of the skin folds [5]. (a) Axillary fold involvement. (b) Intergluteal involvement.
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3.5  Pustular psoriasis

Pustular psoriasis is characterized by multiple sterile pustules [15]. It can be 
 localized or generalized (Figure 6).

Localized phenotypes of pustular psoriasis have been described as psoriasis pus-
tulosa palmo-plantaris (PPP) and acrodermatitis continua of Hallopeau (ACH) which 
both affect the hands and feet (Figure 7).

PPP is limited to the palms and soles, whereas ACH presents at the fingertips and 
toe tips and affects the nail apparatus [5]. Localized pustular psoriasis can negatively 
impact day-to-day activities [15]. Generalized pustular psoriasis (GPP) can present 
acutely and rapidly progress with a widespread eruption of superficial pustules. It is 
often accompanied by systemic symptoms and can be life-threatening [5, 15]. Various 
treatment types are available to treat mild to severe psoriasis.

Figure 4. 
Clinical manifestation of guttate psoriasis [5].

Figure 5. 
Clinical manifestation of erythrodermic psoriasis [5].
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3.6  Psoriatic arthritis (PsA)

It is estimated that about 14–40% of people who suffer from psoriasis develop PsA 
[34–37]. It is estimated that 15% of those suffering from psoriasis have undetected 
PsA [38]. PsA is characterized by involvement of the metacarpophalangeal and 
interphalangeal joints of the hands and feet, as well as the ankles and knees [38]. 
There can also be extra-articular involvement, such as eye and/or bowel involvement, 
and occasionally involvement of the sacroiliac joints and/or the spinal cord [10]. 
Other distinguishing features of PsA include the absence of rheumatoid factor and 
anti-cyclic citrullinated peptide (CCP) antibodies [39]. Through ultrasonography 
and magnetic resonance imaging, it has been discovered that the enthesis might be 
the first site of inflammation in PsA [40]. When compared to rheumatoid arthritis 
(RA), PsA is distinguished by synovium inflammation which is characterized by 
more intense hypervascularity and infiltration of polymorphonuclear leukocytes 
[39, 40]. Moreover, PsA is frequently associated with HLA-B27 in patients who have 
axial involvement [41]. These findings suggest that angiogenesis plays a central role  
in the early events in PsA.

Clinically (Figure 8), PsA manifests with oligoarticular or polyarticular dactylitis 
and enthesitis, which the polyarticular variety is commonly linked with nail involve-
ment [42]. Psoriatic nail involvement has been associated with joint involvement, and 
nail manifestations can occur in as many as 80% of patients who suffer from PsA [43]. 
The clinical appearance of nail psoriasis is determined by the structure impacted by 
the inflammatory process. Pitting, leukonychia, and onychodystrophy are symptoms 
of nail matrix involvement, whereas oil-drop discoloration, splinter hemorrhages, 
and onychodystrophy are symptoms of nail bed inflammation [43–45].

Figure 6. 
Clinical manifestation of generalized pustular psoriasis [5].

Figure 7. 
Clinical manifestation of pustular psoriasis localized to the soles of the feet [5].
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4.  Association of psoriasis to different organ systems

Although psoriasis affects the skin, being a metabolic syndrome it may also affect 
the joints and has been associated with numerous diseases since inflammation is not 
limited to the skin but can affect different organ systems as well [5]. These comor-
bidities include psoriatic arthritis, cardiovascular disease, Crohn’s disease, mild liver 
disease, chronic kidney disease, end-stage kidney disease, obesity, hypertension, 
diabetes, and dyslipidemia [3, 46–50]. Large studies have shown that a higher occur-
rence of patients with cardiovascular disease and diabetes correlates with the severity 
of psoriasis [51–53].

Obesity is more prevalent and common in people who suffer from psoriasis 
compared to the general population [54]. While the exact mechanism underlying the 
link between psoriasis and obesity is unknown, a number of studies of basic as well as 
translational research indicate that adipocytes and inflammatory-type macrophages 
may play a role in both disease processes [54]. The adipose tissue is a living endocrine 
organ that regulates lipid and glucose metabolism, inflammation and coagulation, 

Figure 8. 
Psoriatic arthritis with nail involvement. Source: Image courtesy of Prof Dlova, Nelson Mandela Medical School, 
University of KwaZulu-Natal.
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and insulin-mediated processes [55, 56]. Macrophages are the primary immune cell 
type responsible for adipose tissue inflammation. Adipose tissue-activated macro-
phages stimulate adipocytes to secrete inflammatory mediators that promote and 
sustain an inflammatory state in obesity. Adipose tissue, in particular visceral adipose 
tissue, secretes bioactive products known as adipocytokines or adipokines. The 
function of adipokines and their downstream effects are thought to play a role in the 
coexistence of psoriasis and obesity [6, 55–58].

Due to the notably weight gain, people who suffer from psoriasis may not be 
motivated to participate in physical activity due to the appearance of their skin as well 
weight gain which they may be embarrassed about. Considered together, the various 
elements that contribute to psoriasis as a systemic illness can have a substantial impact 
on patient’s quality of life and disease burden. The high disease burden is assumed to 
be due to the disease’s symptoms, which include discomfort, pruritus, and bleeding, 
in addition to the previously mentioned related conditions.

5.  Treatment interventions

Psoriasis often requires long-term therapy [5], which can control the signs and 
symptoms [59]. There are various treatment options ranging from mild, to moderate 
to severe [2], and the choice of therapy is determined by the severity of the psoriasis, 
comorbidities, and access to health care [5]. First-line treatment for mild psoriasis 
includes topical agents such as vitamin D analogues and corticosteroids. Phototherapy 
such as narrowband ultraviolet B radiation (NB-UVB), psoralen with ultraviolet A 
radiation (PUVA), and conventional systemic agents (methotrexate, ciclosporin, and 
acitretin) are used as second-line therapy [15] for moderate to severe psoriasis [2]. 
Additional treatments include targeted biologics (tumor necrosis factor (TNF), inter-
leukin (IL)-17, and IL-23 inhibitors), as well as oral molecule inhibitors (dimethyl 
fumarate and a premilast) [15].

5.1  Vitamin D analogues

Vitamin D analogues are a first-line topical agent for treating plaque psoriasis 
and scalp psoriasis [6]. Vitamin D analogues such as calcipotriol bind to vitamin 
D receptors on T-cells and to vitamin D receptors on keratinocytes. This causes 
a blockage of keratinocyte proliferation and increases keratinocyte differentia-
tion [2]. The effectiveness of topical agents is modest when used on its own 
[2]; however, it can be increased with occlusion or combination therapy with 
systemic agents [15]. Randomized trials have shown that vitamin D is safe and 
effective for patients with mild psoriasis; however, it is not inferior to most 
 corticosteroids [4, 60].

5.2  Corticosteroids

Topical corticosteroid therapy is used to treat patients with mild or localized 
psoriasis. Corticosteroids are considered the cornerstone of topical treatments and are 
often well tolerated when used as prescribed and effective at appropriate strengths for 
patients [2, 6]. Their method of operation is to exert anti-inflammatory, antiprolifera-
tive, and local vasoconstriction effects through the downregulation of genes coding 
proinflammatory cytokines [2].
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5.3  Phototherapy

Phototherapy such as psoralen plus UVA (PUVA), broadband UVB, and 
 narrowband UVB (NB-UVB) treats moderate to severe psoriasis, especially those that 
are unresponsive to topical treatment agents [6]. Treatment using narrowband UV-B 
is preferred over broadband UV-B due to it being more effective. The narrowband 
UV-B is also preferred over PUVA [2] due to the risks of skin cancer with cumulative 
doses of PUVA [15].

UV-B: UV-B therapy consists of broadband (290–320 nm) and narrowband 
(311 nm) bandwidths which are both able to treat plaque psoriasis [2]. The treatment 
can be administered in a clinic office or at home usually three times per week. After 
2–3 months, the treatment frequency can be decreased to twice a week to maintain the 
treatment results. Adverse effects of UV-B phototherapy include erythema, pruritus, 
blistering, photoaging, and photo-carcinogenesis [2].

Although there is no evidence that NB-UVB increases the risk of skin cancer 
[6], it is most commonly used due to its greater effectiveness and decreased 
adverse effects [2]. NB-UVB treatment can be given to almost any patient, includ-
ing children and pregnant women [6]. A combination of systemic retinoids may 
also increase the effectiveness and reduce potential carcinogenic adverse effects of 
NB-UVB [2].

5.4  PUVA

Psoralen plus UVA involves a combination treatment consisting of a psoralen such 
as methoxalen which is either administered orally or topically before being exposed 
to long-wave UV-A (320–400 nm) irradiation [2]. Psoralens cause the skin to become 
temporarily sensitive to UVA and interject into DNA to suppress DNA synthesis [2]. 
PUVA treatment can initially be administered two to three times per week. Once the 
psoriasis is almost clear, or clear, the frequency is then decreased. Adverse effects 
include gastrointestinal upset, burning, pruritus, hypertrichosis, and photoaging. 
The effectiveness of PUVA is superior to UV-B; however, it is no longer the preferred 
treatment due to the risks of skin malignancies with long-term use [2, 15]. The use of 
phototherapy for moderate to severe psoriasis has decreased since the introduction of 
biologics [2].

5.5  Systemic agents

• Methotrexate—Methotrexate is a folate derivative that inhibits several enzymes 
responsible for nucleotide synthesis that leads to the suppression of inflamma-
tion and prevention of cell division [15]. Potential complications include nausea, 
vomiting, diarrhea, fatigue pneumonitis, hepatitis, liver fibrosis, and teratoge-
nicity [6, 15]. Its most serious adverse effects include bone marrow suppression 
[6]. Due to its toxic adverse effect, it is used to treat moderately severe to severe 
psoriasis if first-line treatments have failed, as well as psoriatic arthritis [6]. 
Methotrexate is also contraindicated in pregnancy [15].

• Cyclosporine is a calcineurin inhibitor [61] used in the treatment of mod-
erate to severe psoriasis [6]. Cyclosporine works rapidly to suppress the 
immune system and slows down the growth of certain immune cells [15]. 
Adverse effects include nephrotoxicity, hepatoxicity, hypertension, increased 
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risk of infection, lymphoma, tremors, hyperplasia, drug interactions, and 
malignancies [6, 61]

• Acitretin is a synthetic oral retinoid used in the treatment of moderate to severe 
psoriasis [5]. It normalizes keratinocyte proliferation and differentiation [15]. Its 
function as an adjunctive therapy has been reported to enhance efficacy, lower 
doses, and reduce the occurrence of side effects [6]. The side effects of Acitretin 
include hair loss, dry skin, high cholesterol, and liver damage. Acitretin is also 
contraindicated in pregnancy [15].

5.6  Biologics

Biologic therapy is one of the most significant therapeutic advancements in der-
matology for the treatment of psoriasis [2] and has been developed as a highly potent 
treatment for patients who are unresponsive to traditional systemic treatments or are 
not tolerated due to adverse effects or comorbidities [6]. These drugs are monoclonal 
antibodies or soluble receptors [15] which target specific parts of the immune system 
that overact in psoriasis. They are medicines made from living cells that are genetically 
changed in a laboratory to make certain proteins. Biologics are designed to block only 
the parts of the immune system that are responsible for the overgrowth of skin cells 
[62] and have a dramatic effect on the outcome of moderate to severe psoriasis [15]. 
Approved biologic therapies include TNF (adalimumab, etanercept, infliximab, and 
certolizumab), IL-17 (ixekizumab and secukinumab), IL-17 receptor inhibitors (bro-
dalumab) and IL-12/23 rizankizumab, guselkumab, and tildrakizumab [15]. Biologic 
therapies can be administered as a shot or an infusion through an IV drip [62].

TNF inhibitors—Tumor necrosis factor (TNF) is considered the oldest approved 
biologic treatment for psoriasis [63]. TNF therapists include adalimumab, etanercept, 
infliximab, and certolizumab. While all blocks of TNF in vivo, they differ in structure 
and mechanism of action [63]. These biologics decrease the downstream inflamma-
tory cascade central to the psoriasis pathogenesis. Among the TNF-a inhibitors for 
psoriasis, infliximab has the highest efficacy, followed by certolizumab and adalim-
umab and then etanercept being the least effective [2]. The most common adverse 
effects are nasopharyngitis, upper respiratory tract infection, and injection site 
reactions [2].

Interleukin-12/23 (IL-12/23) targets a type of cytokine called IL-23 which are a 
class of proteins that help transmit signals from one cell to another. The role of IL-23 
signals pathways that trigger inflammation. The IL-23 inhibitors block this action 
which helps limit the inflammation that causes psoriasis symptoms [2]. Types of 
IL-23 inhibitors include Guselkumab, Rizankizumab, and Tildrakizumab. IL-23 
inhibitors cause fewer side effects, and adverse effects are very rare. Adverse effects 
include upper respiratory infections, certain fungal infections, herpes simplex infec-
tions, and infectious diarrhea [64].

Interleukin-17 (IL-17) is a class of biological therapy that targets either the IL-17 
ligand or its receptors. They have a rapid onset of action, robust response, and great 
sustainability in treating plaque psoriasis. There are three types of monoclonal 
antibodies of IL-17 inhibitors which [5] include ixekizumab, secukinumab, and 
brodalumab. IL-17 inhibitors have an acceptable safety profile with no increased risks 
of serious infections or malignancies [2]. The main adverse effects are candidiasis, 
neutropenia, inflammatory bowel disease and depression, and the risk of suicide in 
brodalumab [61].
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6.  Effects of psoriasis on quality of life

The World Health Organization (WHO) defines quality of life (QoL) as an 
 individual’s perception of their position in life, concerning their goals, expecta-
tions, standards, and concerns, in the context of the culture and value system 
in which they live [65]. Being a visible skin disorder, psoriasis has a significant 
impact on the quality of life. It is widely accepted today and has been known since 
ancient times in Ayurveda that there is an association between the skin and the 
mind [66]. As such psoriasis causes stress and has an impact on self-image, psoria-
sis can  trigger processes that lower self-esteem and can contribute to feelings like 
anxiety, sadness, or even depression [67, 68]. Reciprocally, psoriasis is evoked by 
stress [59, 66, 69, 70].

Psoriasis can cause physical distress, pain, and itching, which can negatively 
impact a patient’s daily activities and well-being [71]. Psoriasis patients may also 
encounter psychological and social challenges, such as stigmatization, humilia-
tion, and social inhibition [60]. Additionally, smoking and alcohol abuse are more 
prevalent perhaps as a consequence or as a coping mechanism [60, 70]. Children and 
adolescents also experience a substantial impact on the quality of life as their physical, 
psychosocial, and emotional health gets affected [72, 73]. The disease symptoms such 
as societal stigmatization, appearance-related social anxiety, impairment of profes-
sional activities as well as the lack of a cure-all have a negative impact on the percep-
tions of those who suffer from psoriasis [68, 74].

Its impact on QoL largely depends on the severity and type. For example, palmo-
plantar psoriasis, i.e., an affliction of the palms of the hands and soles of the feet, 
has been linked to a greater decline in health-related quality of life compared with 
moderate-to-severe plaque psoriasis [75]. Patients with palmoplantar psoriasis were 
more likely to report moderate impairments in quality of life, mobility, self-care, and 
routine activities [37]. Gånemo et al., for example, discovered that joint complaints 
and pruritus substantially diminish the QoL of patients [73].

Contrary to intuition, the impact on QoL does not necessarily correlate to the 
severity of psoriasis. However, the subjective experience of psoriasis is a stronger 
predictor of QoL than severity [72]. The psychological burden of psoriasis can 
range from mild reductions in quality of life to suicidal thoughts [76]. Psoriasis 
can also adversely affect relationships and environmental aspects of QoL [77]. In 
addition, psoriasis can have economic consequences too. The economic impact of 
psoriasis increases as disease severity worsens, resulting in greater psychosocial 
morbidity [78] decreased work productivity, higher healthcare costs, and dimin-
ished QoL [40].

6.1  Measuring QoL in psoriasis

Various instruments and questionnaires can be used to evaluate the QoL for 
psoriasis patients. The most common is the Dermatology Life Quality Index (DLQI). 
DLQI is a self-administered questionnaire that assesses the impact of skin diseases on 
various aspects of a patient’s life [75] such as effects on daily activities, work or school 
performance, intimate relationships, and emotional well-being [55, 56]. Higher DLQI 
scores indicate a larger decline in QoL. Likewise, another clinical assessment tool 
questionnaire for psoriasis, the Psoriasis Area and Severity Index (PASI) does not 
appropriately measure the impact that the condition has on patients’ lives but rather 
offers only an index of clinical severity based on clinical appearance [1].
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In dermatology, the perception of quality of life is regarded as a critical metric. 
In this sense, quality of life assessment has evolved into an indicator used to guide 
healthcare practices and aid in the development of public policy strategies [68, 79]. 
Public health policies are needed to increase the general population’s knowledge and 
awareness of psoriasis. This approach may help to explain the impact of psoriasis on a 
person’s life, reducing prejudice and facilitating social inclusion [79, 80].

The Children’s Dermatology Life Quality Index (CDLQI) and the Infant’s 
Dermatitis Quality of Life Index (IDQOL) are additional questionnaires that 
evaluate the effect of psoriasis on the QoL of children and adolescents [73]. These 
instruments accommodate the unique difficulties and experiences of younger 
psoriasis patients. There is currently a need to improve the quality of life measures 
for psoriasis patients to determine issues that are significant to them, such as 
disease prejudice, stigma, and social injustices [68]. It has also been discovered that 
social support plays a role in adjusting to life with psoriasis [81]. There is a correla-
tion between higher levels of social support and improved QoL and lower levels 
of depression, and therefore, a form of tangible support is crucial for enhancing 
acceptance of life with psoriasis [72, 81].

6.2  Effective treatments known to improve QoL in psoriasis patients

Both systemic and topical therapies are effective treatments for psoriasis patients 
who want to enhance their QoL. Systemic therapies, such as biologic agents (e.g., TNF 
inhibitors and IL-17 inhibitors) and non-biologic systemic agents (e.g., methotrexate 
and cyclosporine), have demonstrated considerable efficacy in reducing psoriasis 
symptoms and enhancing QoL [82]. These treatments target the underlying immune 
dysregulation associated with psoriasis and can result in long-term remission or 
marked improvement of symptoms [42]. Topical therapies for localized psoriasis, 
such as corticosteroids, vitamin D analogues, and calcineurin inhibitors, can provide 
symptomatic relief and enhance QoL [82] which are generally well-tolerated and can 
be combined with systemic therapies for increased efficacy [42].

Psychosocial interventions such as cognitive-behavioral therapy (CBT) can help 
patients manage the emotional and social effects of psoriasis and improve their over-
all health [83]. Individuals with psoriasis can benefit from patient education, support 
groups, and counseling as additional resources and support. Importantly, the choice 
of therapy should be individualized based on disease severity, comorbidities, patient 
preferences, and treatment objectives [82]. To ensure optimal control over symptoms 
and minimize the impact on QoL, regular monitoring and adjustment of treatment 
regimens are required.

6.3  What patients can do to reduce its effects

Several evidence-based strategies can be employed to mitigate the impact on QoL. 
These strategies seek to alleviate the physical symptoms of psoriasis, mitigate its 
psychological effects, and improve overall health. Establishing treatment objectives 
for psoriasis is of paramount importance for enhancing patient care and reducing the 
problem of undertreatment [84]. The severity of the disease should determine the 
treatment objectives, which may include reducing the affected body surface area and 
minimizing the impact on QoL [84]. Implementing this holistic treatment approach 
in daily psoriasis management can help guide treatment decisions and ensure better 
outcomes.



Psoriasis – Recent Advances in Diagnosis and Treatment

22

Systemic therapy may be required for moderate to severe psoriasis. Specific objec-
tives can be established for the induction and maintenance phases of treatment [33]. 
Its selection should, once again, be individualized for each patient [85]. To ensure 
optimal control of symptoms and minimize the impact on QoL, regular monitoring 
and adjustment of treatment regimens are essential [33].

The psychosocial burden of psoriasis should not be disregarded. It is necessary 
to include psychosocial morbidity measures when evaluating psoriasis severity and 
treatment efficacy [86]. Psychosocial support and counseling can help patients man-
age the emotional and social effects of psoriasis [87]. Mediation cognitive-behavioral 
therapy (MCBT) has been demonstrated to be effective in this regard [46]. The MCBT 
technique helps to teach patients to focus their attention and maintain positive think-
ing. It is believed that patients practicing meditation can detach from the negative 
emotions associated with psoriasis [88].

People living with chronic psoriasis are encouraged to adhere to their treatment 
plan, for example, use their medication as prescribed. Non-adherence to medication 
often results in missed opportunities to optimize the efficacy of a treatment, and 
dermatologists should embrace a nonjudgmental approach and accept non-adherence 
as the norm [89]. Studies have revealed that non-adherence is due to psychological 
distress from a patient’s inability to manage his or her condition resulting in reduced 
motivation or they get worried about the treatment side effects [90].

Lifestyle changes should be an important consideration. The World Health 
Organization identifies insufficient physical activity as a key risk factor for cardiovas-
cular diseases, cancer, and diabetes [91]. Patients with moderate to severe psoriasis 
are especially vulnerable to suboptimal lifestyles because they have an elevated risk of 
both cardiovascular and metabolic disease [91]. Consequently, a suboptimal lifestyle 
is particularly dangerous and has a negative impact on psoriasis itself. Lifestyle 
improvement for patients with psoriasis may involve numerous areas of improvement 
such as diet, smoking, alcohol, and relaxation techniques. However, physical activity 
should be highly encouraged given the apparent positive influence on psoriasis itself 
alongside the potential cardiovascular and metabolic comorbidities associated with 
psoriasis [91].

Relaxation therapies should form part of the treatment regimen. Holistic treat-
ments used in the management of psoriasis include aromatherapy, massage, spa 
therapies, mud baths, and flotation tanks. Aromatherapy uses therapeutic blends of 
oils to allow healing and relaxation and to lift a patient’s mood [1, 92]. Manipulative 
techniques are beneficial as they help with pain reduction and increase joint mobility 
in the case of psoriatic arthritis; massage is the most popular technique used [93].

Mud applications are usually in the form of packs and baths, with the head not 
being immersed. The most common indicated treatments are moor mud baths 
which incorporate dead sea mud [94]. The mud bath provides a notable increase in 
magnesium and bromine in the skin, both of these compounds might play a vital role 
in psoriatic skin [94–96]. While the mud bath is not accepted as a well-established 
treatment modality due to a lack of clinical trials, thermal balneotherapy is used 
throughout the world in psoriatic therapy owing to its ability to offer natural, mul-
tifactorial, complementary, and nontoxic alternative treatments [95, 96]. The most 
important attribute of the therapy for psoriatic patients is safety; many of them 
accept the possibility of using safe natural treatments with enthusiasm despite their 
variable efficacy [1].

The skin barrier function in psoriatic skin is compromised, as such, hydration 
therapy becomes a key factor. Hydrating treatments offered in a skin care clinic or 
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a health spa such as balneotherapy using the dead sea mud could help enhance the 
cutaneous barrier function as well as address hydration of the stratum corneum [1, 
94]. The use of products with natural ingredients such as Aloe vera could help restore 
the disturbed skin’s barrier function as they have hydrating properties [1, 97].

7.  Psychosocial management of psoriasis

Visible psoriatic lesions on exposed body parts can elicit feelings of anxiety, 
disgust, aversion, and even intolerance [81, 98]. Furthermore, some people who are 
unfamiliar or with limited knowledge of psoriasis believe that the disease is conta-
gious, which may further contribute to the social isolation of people with psoriasis 
[86, 98]. People who suffer from psoriasis are often in denial and suffer from a great 
deal of stigmatization [98]. There are two types of stigma: social stigma (social 
exclusion and unfair discriminatory treatment) and self-stigma (low self-esteem with 
feelings of shame and hopelessness as a result of the disease) [99–101]. According 
to Goffman’s theory, stigmatized people are rejected as a result of having a deeply 
discredited attribute in their society [102].

Both social and self-stigmatization can occur independently, but they can also 
coexist [98, 100]. People who have psoriasis are vulnerable to comments and remarks 
about their disease, which can lead to social withdrawal, depression, and even suicide 
attempts [103]. Additionally, the internalization of illness-related stigma can lead 
to feelings of guilt, and the fear of being judged by others can jeopardize one’s emo-
tional state and even lead to mental illness [104]. Due to stigmatization, people with 
psoriasis often experience loneliness in addition to decreased quality of life, which 
further impairs their social functioning [98, 100]. Loneliness is caused by physical 
and mental illnesses, as well as psychological disturbances such as low self-esteem, 
inability to establish social contacts, and stigmatization [103, 104].

A recent scholarly review by Nguyen et al. on the psychosocial impact of acne, 
vitiligo, and psoriasis suggests that all these conditions have a negative psychosocial 
impact on the affected individual in that conditions result in increased levels of 
anxiety and depression among patients [80]. Another similar study conducted in 
Croatia found that while depression and anxiety were prevalent among patients 
affected by psoriasis, gender differences existed concerning the extent of anxiety 
and depressive symptoms [105]. Another study conducted to investigate the impact 
of psoriasis on quality of life and explore the determinant factors found that there 
is a close relationship between stress and the disease. This perpetuates a vicious 
cycle, which may explain the cause of the disease in certain instances and others 
may exacerbate the negative symptoms leading to poor treatment and a deteriorated 
health state [106].

Strober et al. [107] reported that moderate to severe psoriasis as manifested by 
poor patient outcomes was attributed to a longer stay away from work which sub-
sequently has occupational and financial implications for the individual diagnosed 
with the condition. Similarly, other studies on patient outcomes related to psoriasis 
have also reported that the condition has physically and mentally debilitating effects 
on one’s life, thus necessitating psychological and educational interventions [108]. 
Earlier studies conducted on the quality of life and work productivity impairment 
among psoriasis patients have also revealed that patients who experience arthritic 
symptoms associated with the disease suffer significant impairments related to the 
quality of life and occupational productivity [109].
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Similar studies conducted among children and adolescents also suggest that 
psoriasis has a negative impact on quality of life. There is evidence to suggest that the 
prevalence of psoriasis among children and adolescents may perpetuate learning dif-
ficulties and disturbances in school. The condition may also lead to long-term sequel 
of mental health disorders among children with consequences to family life [83]. The 
families affected by the individual diagnosed with psoriasis could also face financial 
burdens associated with the disease. Since stigma is also a consequence faced by the 
individual, associative stigma is also faced by families who have their family members 
diagnosed with the condition.

Based on current empirical evidence, there is consensus among authors that the 
condition greatly affects the quality of life as it has a profoundly negative impact 
on the affected individuals’ self-image, self-esteem, and overall sense of personal 
well-being [110, 111]. Studies conducted on the impact of the diagnosis of psoriasis 
on the individual have suggested that the condition affects all aspects of life including 
psychological, physical, social, sexual, and occupational components [112, 113].

Due to the multiple effects of the condition, a strictly biomedical approach to 
managing the condition may result in unmet health needs of individuals affected by 
the condition. Empirical evidence alludes to the multiplicity of effects that the condi-
tion has which extends beyond the individual to include family and other individuals 
of influence. In addition to the adoption of standardized medical interventions 
encompassing diagnostics, treatment, and related follow-up procedures, the psycho-
social management plan thus becomes an integral part of facilitating the holistic man-
agement of the patient. This psychosocial management approach must be tailored to 
the individual’s needs and should be cognizant of various socio-demographic factors 
that may affect the health and health-seeking behaviors of the patient diagnosed with 
psoriasis.

The health interventions that should form part of the psychosocial approach 
to managing these clients are thus formulated with the health worker adopting 
a  holistic and comprehensive lens of enquiry to understand the challenges and 
needs faced by individuals diagnosed with psoriasis. In this regard, drawing 
on the discipline of health promotion, social sciences, and behavioral sciences 
becomes necessary if effective interventions are to be designed and offered to 
patients. Psychological intervention programs should consider patients’ opinions 
and attitudes toward their illness, their level of self-acceptance, and the emotions 
associated with the disease, and also, non-pharmacological interventions such as 
biofeedback, relaxation training, and cognitive behavioral therapy may improve 
patients’ quality of life [98].

The socio-ecological model for understanding the health needs and challenges of 
people with varying health conditions is an example of a theoretical lens of enquiry 
that may be adopted by health workers in the enquiry process [114]. It may help to 
frame the specific areas of intervention that may be directed at the individual level 
and population levels especially if a large-scale public health intervention is to be 
designed for a specific community or society of individuals that may be affected by 
psoriasis.

At the individual level, health workers in these instances are to be empathic toward 
patients, provide relevant counseling advice as needed, and be on the alert for anxiety 
and depressive symptoms so that relevant psychotherapy and intervention may be 
provided. The skin specialist (dermatologist) and healthcare provider managing the 
patient diagnosed with psoriasis must be equipped with the necessary knowledge and 
skills to manage the condition from a holistic perspective. The healthcare provider 
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must be able to address queries and concerns that the patient may have about the 
nature of the condition and the side effects of treatment. Before the treatment inter-
vention is chosen, patients must be allowed to be an integral part of decision-making 
about the treatment process, so that informed decisions are taken.

In this regard, healthcare workers are to ensure that patients have information 
about various treatment options with specific discussion about the risk-benefit ratio 
concerning physical well-being and overall health. The patient should also be made 
aware of any cost implications related to the treatment process and the anticipated 
outcomes concerning the management of the condition. Through the provision 
of comprehensive information, the patient is empowered to exercise their right to 
autonomy which is critical in instances of debilitating conditions as one’s self-worth is 
often compromised in the process. Allowing patients an opportunity to ask questions, 
clarify misconceptions, and empower them to make their own decisions could be an 
effective means of considering a patient’s sense of self-worth and esteem which are 
often compromised in such conditions.

Being able to develop screening mechanisms to assess the extent to which psoriasis 
has affected quality of life is also an important factor and is one of the first steps to 
ensuring that patients are holistically managed in terms of their psychosocial needs. 
The development of validated screening tools for patient function concerning physi-
cal, mental, emotional, occupation, and spiritual well-being. These screening tools 
could also be effective in terms of problem identification so that relevant supportive 
measures may be instituted. In the cases of mental and emotional disturbances related 
to the condition, relevant interventions in the form of counseling and supportive 
rehabilitative, promotive, and curative therapy using a combination of approaches 
through biomedicine, cognitive behavioral therapy, and alternative practices have 
been proven to be effective at managing the psychological stresses that may be associ-
ated with the condition [98].

Another key aspect of psychosocial management is the assessment and prevention 
of complications associated with physical impairments that are related to psoriasis. 
In this regard, prevention may be facilitated through education regarding various 
approaches to prevent situations that may lead to immobility and related complica-
tions. Moreover, in instances of side effects such as arthritis, management also entails 
referral to other physical therapists who may further educate or institute measures to 
maximize mobility.

In instances where children and adolescents are affected by psoriasis, an integral 
part of psychosocial management also entails managing the family of the child or 
adolescent. In such instances, the family is often overwhelmed by the diagnosis due 
to the complications associated with the disease. Moreover, the financial implica-
tions of treatment have a strain on individual family members and the family unit. 
Provision of counseling to the family as a unit thus also becomes important so that 
they are empowered on how to deal with the condition. Moreover, counseling may 
also help them to come to terms with the diagnosis and understand the role that they 
have to play in the treatment process. The family of a child, adolescent, or even adult 
diagnosed with psoriasis may also be at risk for associative stigma by their relation to 
someone diagnosed with psoriasis. Research on stigma by association as reported in 
other non-communicable diseases has suggested that associative stigma is a determi-
nant for health-seeking behavior both from the part of the family and the individual 
affected by the condition [98–100]. Assisting families through the provision of 
mental support and counseling against stigma thus becomes important for instituting 
sustained treatment options.
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In low- to middle-income settings with a high burden of communicable and 
non-communicable diseases, adopting differentiated models of care is effective at 
managing health conditions [115]. The adoption of a differentiated approach to care 
and management of psoriasis within a low- to middle-income context has important 
public health implications within the context of multi-morbidity. This is because the 
differentiated approach allows for patient self-management within the context of an 
in-depth understanding of multiple determinants affecting their health and access 
to care. Through a differentiated approach, patient-centered care is provided whilst 
upholding the universal principles of primary health care.

8.  Conclusions

Psoriasis is linked to a slew of comorbidities, particularly cardiovascular diseases, 
which are the leading cause of death worldwide. Due to its physical discomfort, pain, 
irritation, and numerous psychological and social challenges, psoriasis has a signifi-
cant impact on the QoL. Its impact is dependent on the type and its severity with 
palmoplantar psoriasis and joint complaints causing the greatest impairment on QoL.

Topical therapies remain the cornerstone for treating mild psoriasis, whereas 
phototherapy, systemic, and biologic therapy are used to treat moderate to severe 
psoriasis; however, there are various adverse effects associated with each treatment 
option and depending on the severity of psoriasis determines the treatment option 
used and is carefully evaluated. The subjective experience of disease should be a more 
important determinant of overall QoL than objective severity measurements.

To resolve the complex effects of psoriasis, a comprehensive and holistic strategy 
is required. Diet, non-smoking, no consumption of alcohol, and relaxation techniques 
can all help patients with psoriasis improve their lifestyle. However, given the apparent 
positive influence on psoriasis itself, as well as the potential cardiovascular and meta-
bolic comorbidities associated with psoriasis, physical activity should be considered a 
starting point. Dermatologists ought to cease treating psoriasis as if it were a single skin 
condition rather than a complex condition requiring a discussion of lifestyle choices.

In addition to treating physical symptoms, the patient’s psychological and emo-
tional health should be highly considered. Increased stress has been demonstrated 
to have a negative impact on psoriasis. Alternative stress management therapies such 
as hydrating and spa therapies using dead sea mud and/or balneotherapy may be 
effective in stress management to improve overall well-being and QoL. Psychosocial 
support interventions should also be incorporated into a psoriasis management plan 
to help those who suffer from psoriasis cope with the stigmatization, thereby improv-
ing their quality of life.
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Chapter 3

Psoriasis and Exposome: Unveiling 
the Inner and the External 
Contributors of Psoriasis Disease
Efterpi Zafiriou, Emmanouil Karampinis  
and Angeliki-Victoria Roussaki-Schulze

Abstract

The term “exposome” encompasses all the environmental elements, both 
infectious and non-infectious, that an individual encounters throughout life. It 
refers to the collective exposure to various factors in the environment that can 
have an impact on human health and finally result in a disease or affect the disease 
course. The exposome is a term implicated in all skin diseases including psoriasis. 
Ranging from lifestyle habits such as diet, smoking, obesity, sunlight exposure, 
pre-existing diseases, and infectious agents’ exposure to patients’ unique features 
such as skin microbes, oxidative stress parameters, skin chemical environment, 
and cutaneous immune reactions, skin seems to encounter a variety of different 
exposures. All these exposures in turn affect and contribute in distinct ways to the 
pathogenesis pathways implicated in the creation of the psoriatic skin lesions and 
shape the disease course and progression. Also, the interaction between environ-
mental and genetic factors is a well-established disease contributor. This chapter 
discusses the link between each aspect of exposome and psoriasis pathways and 
mechanisms as well as treatment plans taking into consideration environmental 
factors. Understanding the exposome–psoriasis relationship would lead to impli-
cations and targeted interventions to mitigate possible risk factors and give future 
directions.

Keywords: psoriasis, exposome, environment, lifestyle, genetics, microbioma

1. Introduction

Psoriasis is a persistent skin disease caused by immune system dysfunction and 
manifests with various phenotypically distinct subtypes such as plaque, guttate, pus-
tular, or erythrodermic psoriasis. The disease, in its plaque form, which is the most 
frequent subtype, is characterized by well-defined, reddish, scaly plaques resulting 
from increased keratinocyte proliferation and proinflammatory cytokines. All forms 
are linked with genetic contributors, whose products are mainly involved in skin 
immune reactions and skin barrier formation [1].
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The exposome represents all environmental exposures, from infectious and non-
infectious causes that can contribute to the disease onset, making the hypothesis that 
everyone’s disease including psoriasis is the result of the individual history of expo-
sures, considering the individual’s genetic susceptibilities. Apart from environmental 
exposures (air pollution, sunlight exposure) and lifestyle aspects (diet, exercise), 
exposome concept encompasses psycho-social practices while its yields such as 
epigenomics, transcriptomics, proteomics, and metabolomics as disease mechanisms 
are in the spotlight [2].

The pathogenesis of psoriasis is multifactorial, combining environmental and 
genetic factors and necessitating a further exploration of the concept of exposome. 
When individuals with a genetic predisposition encounter triggers for psoriasis, the 
adaptive immune system sets off a cascade of immune responses. The immunological 
pathways, specifically the IL-17 signaling pathway and its products, play a crucial role 
in driving the inflammatory cycle of psoriasis. More precisely, the myeloid dendritic 
cells release IL-12 and IL-23, with the IL-23 pathway being the primary driver in 
psoriasis pathogenesis as this cytokine supports the survival, differentiation, and 
activation of Th17 cells, which produce IL-17 cytokines. These cytokines, in turn, 
induce keratinocyte proliferation and promote the production of various psoriasis-
related cytokines, chemokines, inflammatory mediators, and antimicrobial peptides. 
Pinpointing the psoriasis triggers and understanding their impact on specific aspects 
of psoriasis pathophysiology can pave the way for preventive strategies and practical 
application of the exposome concept [1].

Additionally, the presence of a disrupted skin barrier with impaired permeability 
plays a crucial role in the development of psoriasis. In susceptible individuals, skin 
injury can trigger psoriatic lesions, a phenomenon called Koebner phenomenon [3]. 
This process is likely mediated by the injury prompting keratinocytes to produce type 
1 interferons, TNF-α, IL-6, and IL-36. In psoriasis, skin barrier dysfunction is also 
linked to the disruption of epidermal tight, gap, and adherent junction proteins. The 
reduced expression of these proteins likely contributes to increased transepidermal 
water loss and decreased hydration observed in psoriatic lesions [3, 4]. Therefore, 
mechanical or external exposures can contribute to the disease because of the com-
promised skin barrier.

Psoriasis disease is evaluated by the extent of skin involvement (body surface area 
(BSA)) and the severity of erythema, induration, and scaling, resulting in disease assess-
ment scores such as the Psoriasis Area Severity Index (PASI). Treatment options include 
topical therapies such as vitamin D analogs (calcipotriol) or corticosteroids as well as 
phototherapy, systemic agents (methotrexate, ciclosporin and acitretin) and biologics 
such as TNF (adalimumab, etanercept, infliximab and certolizumab), IL-12/23p40 
(ustekinumab), IL-23p19 (rizankizumab, guselkumab and tildrakizumab), IL-17 (ixeki-
zumab and secukinumab), and IL-17 receptor (brodalumab) inhibitors. The combination 
of the proper treatment choice and the limitations of the exposome’s psoriasis modula-
tory factors can open new perspectives in the approach of psoriasis patients [1].

2. Inner contributors of psoriasis disease

The internal exposome pertains to individual-specific exposures within the body, 
encompassing genetic determinants, metabolic processes, and circulating blood 
biomarkers such as systematic oxidative stress parameters, hormones, and variability 
of skin as well as oral or gut microbiota [2].
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2.1 Genetics and/or genomics of psoriasis

Basic principles: The evaluation of exposome factors affecting the onset of chronic 
diseases has focused on the analysis and the synergic effect with individual genetic 
variations induced by single-nucleotide polymorphism (SNP) and their associated 
proteome reactions. These genetic differences determine the patient’s susceptibility 
to developing a disease when exposed to specific exposome factors [5]. Genomics is a 
term relating all genes and their interrelationships in order to identify their combined 
influence on the growth and development of psoriasis.

Exposome aspect—Disease pathophysiology link: Psoriasis risk has been associated 
with regions of the genome with critical genes involved in systemic and skin immu-
nity as well as skin barrier formation [5]. Notably, those SNPs that represent genes 
variants of the above-mentioned genes have shown significant associations in pso-
riasis patients compared with controls. Worth mentioning are SNPs of genes whose 
products are involved in immune pathways, such as IL-17/IL-23 axis, type I interferon 
signaling, antigen-presenting process as well as nuclear factor-κB (NF-κB) pathways. 
In addition to susceptibility, those gene variants have been implicated in the time of 
onset, severity, comorbidities, and response to the treatment. However, those factors 
alone are not sufficient to predict the psoriasis disease course [6].

Clinical correlations: This section also has promising clinical correlations focused 
on personalized medicine as well as psoriasis-targeted therapies.

2.2 Oxidative stress parameters and psoriasis

Basic principles: Oxidative stress conditions are determined by the imbalance 
between the production and accumulation of oxygen reactive species (ROS) in cells 
and tissues and the body’s ability by enzymatic and non-enzymatic mechanisms to 
detoxify these reactive substances. Under excessive oxidative stress, various cellular 
components, including membranes, lipids, proteins, lipoproteins, and deoxyribo-
nucleic acid (DNA), are modified and lead to the formation of toxic and mutagenic 
products [7].

Exposome aspect—Disease pathophysiology link: UV radiation, air pollution, toxic 
substances, and their metabolites are responsible for the production of reactive 
oxygen and nitrogen species (ROS/RNS) [8]. ROS can also be produced due to poly-
morphisms of specific genes whose products regulate the redox balance and are often 
detected in psoriasis patients. ROS generated within the skin serves as chemo-attrac-
tants for neutrophils, which, in turn, can lead to further activation of neutrophils, 
creating a vicious circle [9]. Furthermore, oxidative stress promotes inflammation 
through several signaling pathways, mainly by NF-κB, that produce various cytokines 
and recruit additional inflammatory cells, leading to an augmented inflammatory 
response that preserves the chronic inflammatory nature of psoriasis [10].

Clinical correlations: Clinical correlations of oxidative stress are based on the 
assessment and comparison of oxidative stress parameters (toxic products, antioxi-
dant enzyme activity, substrates of enzymatic reactions, etc.) in blood or tissue before 
and after an intervention or treatment initiation [11]. Skin and systematic oxidative 
stress have been implicated in many skin diseases including non-melanoma skin 
cancer [11]. In the study by Kökçam [12], the levels of glutathione (GSH), which is 
the most abundant antioxidant element in the cell and the activity of GSH-Px (GSH 
peroxidase) in both plasma and RBC samples were found lower in patients with 
psoriasis than in controls, whereas beta-carotene levels in plasma and MDA levels 
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(lipid-oxidation parameter) in RBC samples were significantly higher in psoriasis 
patients, indicating higher systematic oxidative stress. Treatments for psoriasis, such 
as phototherapy and biologic systemic treatment, contribute to the induction of con-
trolled oxidative stress, breaking the vicious circle between inflammation and oxida-
tive stress [13]. An antioxidant diet including micronutrients such as polyphenols and 
carotenoids appears to have antioxidant characteristics with the following beneficial 
effect on skin [14], and topical application of antioxidants such as curcumin was 
proposed as an additional method to improve psoriasis disease’s lesions [15].

2.3 Pre-existing conditions as a trigger factor of psoriasis

Basic principles: The exposome includes pre-existing conditions that might 
increase the likelihood of developing psoriasis. Psoriasis is linked with various 
coexisting medical conditions, including cardiovascular and mental health disorders 
as well as other diseases associated with systemic inflammation such as psoriatic 
arthritis, Crohn’s disease, and ulcerative colitis [16].

Exposome aspect—Disease pathophysiology link: Increased levels of systemic inflam-
matory markers like C-reactive protein (CRP) may stem from interactions between 
proinflammatory cytokines IL-6, IL-1, and TNF-alpha. This elevation in inflam-
matory markers can potentially make patients more susceptible to experiencing 
negative cardiovascular events as well as developing psoriatic plaques. Regarding the 
link between skin and gut inflammation, Th17 cells in psoriatic skin produce IL-23, 
which is an essential cytokine for intestinal inflammation, leading to inflammatory 
bowel disease. In both instances, psoriasis can either be the initial diagnosed disease 
or occur subsequently. Depression and obesity will be discussed in the respective 
sections [16, 17].

Also, some medications used to treat specific diseases can lead to drug-induced 
psoriasis. For example, beta-blockers are widely prescribed for treating and prevent-
ing various medical conditions and block the beta-adrenergic subtype 2 receptors. 
As a result, adenyl cyclase is no longer activated, decreasing cAMP and intracellular 
calcium levels. This decrease disrupts the normal regulation of cell differentiation and 
promotes keratinocyte proliferation, which can have adverse effects on the skin [18].

Clinical correlations: It is crucial to conduct screenings for cardiovascular risk 
factors in psoriasis patients and, if heart disease is suspected, referred to the rel-
evant specialists. Additionally, counseling patients on adopting healthy lifestyle 
habits such as proper diet, exercise, and smoking cessation is essential to minimize 
risk factors for comorbidities. Furthermore, the presence of concurrent diseases 
prompts specialists to adopt therapeutic approaches that do not negatively affect but 
benefit other systems [17].

2.4 Psoriasis and hormonal impact

Basic principles: Several studies examining the occurrence and severity of psoriasis 
in both genders indicated that psoriasis is more prevalent and severe in men compared 
to women, especially during periods of higher estrogen levels [19].

Exposome aspect—Disease pathophysiology link: Regarding sex hormones, estrogens 
inhibit the production of psoriasis-related cytokines like IL-1β and IL-23 by neutro-
phils and dendritic cells, respectively. However, in a psoriasis-control study, serum 
testosterone levels were significantly lower among psoriasis patients compared to 
control patients. It was also reported that testosterone promotes an immunological 
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shift toward the Th2 phenotype [19]. Psoriasis severity in female patients can vary 
according to hormonal fluctuations, as psoriasis lesions tend to appear more fre-
quently or worsen during puberty and improve during menopause. Pregnant women 
often experience complete resolution of psoriasis, but the condition may return after 
giving birth [20].

Thyroid hormones, specifically T3 (Triiodothyronine) and T4 (Thyroxine), 
trigger an elevation in epidermal growth factor (EGF) levels, resulting in epidermal 
hyperplasia or T3 itself promotes the proliferation of keratinocytes by T3 receptors on 
the skin. Stress, fast-modulation hormones, and circadian rhythm hormones will be 
discussed in the respective sections [21].

Clinical correlations: The immune-regulating effects of estrogen in psoriasis have 
been explored mainly in vitro studies. Additionally, findings from mouse psoriasis 
models indicated that targeted activation of estrogen receptor-signaling could be a 
promising new therapeutic approach for managing psoriasis, taking into consider-
ation the adverse effects of estrogen therapy such as increased risk of thrombosis and 
endometrial cancer [19].

2.5 Metabolism profile (metabolics) in psoriasis patients

Basic principles: Metabolites directly reflect the biochemical processes occurring in 
a specific phenotype. They are the result-products of genomics and their associated 
proteomics and are closely linked to diseases and systemic conditions.

Exposome aspect—Disease pathophysiology link: In patients with psoriasis, insulin 
resistance and abnormal function of glucose transporter (GLUT) proteins have been 
observed, associated with susceptibility loci in metabolic diseases, including type 
2 diabetes. Also, higher levels of α-ketoglutaric acid, lactic acid, aspartic acid, and 
glutamic acid are reported in psoriasis patients as these acids move in peripheral cir-
culation and are consumed due to increased energy requirements related to cytokine 
production and rapid protein production due to cellular hyperproliferation. An excess 
of circulating free fatty acids can disrupt the β-pancreatic cell’s normal function, lead-
ing to insulin resistance. Adipocytes also secrete multiple inflammation-associated 
cytokines, triggering various inflammatory responses. In psoriatic lesions, the 
levels of unsaturated fatty acids, some of which have anti-inflammatory effects and 
anti-proliferative properties, differ significantly. Dysregulation in urea circle and in 
phenylalanine-tyrosine pathway can produce more ornithine and phenylalanine levels 
in the psoriatic lesions. The rapid proliferation and differentiation of the epidermis in 
psoriasis patients lead to changes in nucleotide metabolism in the peripheral circula-
tion. These alterations primarily manifest as reduced levels of certain metabolites due 
to the increased demand and hypercatabolism of purines and pyrimidines.

Clinical correlations: According to certain studies, elevated levels of amino acids 
involved in the both urea cycle and collagen synthesis (proline and hydroxyproline) 
in the bloodstream and in psoriatic lesions are believed to be linked to the severity of 
psoriasis and, therefore, new psoriasis markers can be introduced. Each patient has 
a different genetic and metabolic profile, and therefore, treatment strategies with 
metabolomics integration can lead to individualized therapies.

2.6 Microbiome (skin, oral, and gut) role in the development of psoriasis

Basic principles: Microbiome refers to the symbiotic microbial cells harbored by 
each person, encompassing primarily bacteria in the gut, skin, and oral cavity. The 
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microbiome plays a vital role in regulating the immune system of the respective organ 
or tissue. Its imbalance, called dysbiosis, occurring in the skin and/or gut microbiome, 
is linked to altered immune responses, resulting in disease occurrence. The composi-
tion of the skin microbiome is determined by the individual’s genetic factors as well 
as other exposome factors such as polymorphisms in filaggrin expression, hormonal 
factors, and variations in skin barrier function, indicating that one exposome factor 
can be influenced by the others, reinforcing the impact toward or against the onset of 
disease [22].

The skin and gut are heavily colonized by microbial cells, which in turn train the 
immune cells and determine the immunology capacity of the host. The gut–skin axis 
through the microbiome is a concept that has been referred to as skin disorders such 
as atopic dermatitis. The gut microbiome of infants with atopic dermatitis (AD) is 
characterized by lower levels of Bacteroidetes and Bifidobacterium and higher quanti-
ties of Clostridium and Escherichia, which, in turn, boost the inflammatory state 
in the intestine [23]. Those alterations in the gut microbiome disrupt the immune 
system balance by the production of inflammatory metabolites, which are released in 
the circulation and can affect skin. The Western diet and use of probiotics exacerbate 
and improve the skin manifestations of atopic dermatitis, respectively, indicating the 
existence of a skin-gut interaction, possibly by the microbiome [24].

Exposome aspect—Disease pathophysiology link: In case of psoriasis, the skin microbi-
ome is mainly characterized by a relatively higher abundance of Staphylococcus aureus 
and Streptococcus species colonization and low quantities of immunoregulatory bacteria 
such as Staphylococcus epidermidis and Propionibacterium acnes [25]. This microbi-
ome imbalance, mainly by Staphylococcus aureus, can trigger the production of IL-17 
cytokine as defense mechanism of the skin. However, this IL-17 response fuels simul-
taneously pathogenic pathways of psoriasis. This microbiome imbalance exists both 
in psoriasis and not psoriasis lesions of the patient. Part of this microbial imbalance 
belongs to the decreased Actinobacteria-to-Firmicutes ratio, which is most prominent 
in skin lesions. Worth mentioning is that anti-psoriasis approaches such as UVB-light 
therapy and biology treatment change the microbiome diversity of the skin [26].

The skin-gut axis in psoriasis is not studied as deeply as in the case of atopic 
dermatitis. However, some structural variations have been reported, such as a 
decreased surface in the jejunum. This variation is responsible for differences 
in gut microbiome such as lower levels of Bacteroidetes and higher Firmicutes. 
Also, gut microbiome changes have been reported after biologic treatment such 
as secukinumab. Since the oral cavity is part of the gastrointestinal tract, a similar 
association is expected. An increased presence of oral Candida in patients with 
psoriasis has also been reported [23].

Clinical correlations-perspectives: A balanced skin microbiome helps to protect the 
skin from harmful pathogens and maintain its barrier function and therefore can be 
part of the psoriasis patient approach. The gut microbial composition and function 
are mainly influenced by dietary choices. Restoring the gut microbiome by diet, fecal 
transplants, and probiotics, can be used in patients with psoriasis and represent a 
promising preventive and therapeutic approach [23].

3. External contributors of psoriasis disease

The external contributors of exposome that promote psoriasis can be divided 
into general external factors (climate, biodiversity, urban environment, social, and 
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economic elements) and specific external factors (infections, allergens, diet, tobacco, 
pollutants, and toxic substances) [27].

3.1 Environmental toxification and psoriasis disease

Basic principles: According to the 2019 Global Burden of Disease report, air 
pollution is the primary environmental risk factor for both adults and children. 
Carbon monoxide (CO), ozone (O3), sulfur dioxide (SO2), and nitrogen dioxide 
(NO2) are among other monitored air pollutants due to their negative impact on 
health. When inhaled, these pollutants can enter the bloodstream, leading to oxida-
tive damage and inflammation. Additionally, air pollutants can directly affect the 
skin upon contact [28].

Exposome aspect—Disease pathophysiology link: Bellinato et al. found that higher 
concentrations of different air pollutants were associated with psoriasis flares in 
patients living in an industrialized city [29]. Gaseous pollutants produce ROS and 
RNS species that overwhelm body’s antioxidant defenses, causing higher cutaneous 
and systemic oxidative stress conditions leading to psoriasis. Among gas pollutants, 
NO2 increased the risk of psoriasis occurrence. After inhalation, air pollutants can 
cause oxidative stress in the airway’s epithelia but also reach peripheral tissues, such 
as skin, and due to oxidative stress—inflammation vicious circle, cause the produc-
tion of proinflammatory cytokines that in turn are transferred into the bloodstream 
[30]. Also, direct skin contact with air pollutants can also add to the pathophysiology 
of psoriasis. Diesel exhaust particle exposure can trigger the activation of T cells pres-
ent in the skin, leading to an abnormal release of proinflammatory cytokines such as 
TNF-α and interleukins (ILs) like IL-1 and IL-6 [29].

Clinical correlations—perspectives: It is crucial to understand that while pollut-
ants can act as potential triggers and worsen psoriasis in some cases. Their impact, 
which seems to be unavoidable due to the industrialized way of everyday life, may 
vary among different individuals with psoriasis. Taking steps to minimize exposure 
to pollutants and adopting a healthy lifestyle can have positive effects on managing 
psoriasis and overall health.

3.2 Stress and psoriasis disease

Basic principles: Stress is widely recognized as a prominent trigger for psoriasis, 
and it has been linked with new onset as well as flare-ups of the disease. Psoriasis 
patients may experience anxiety because of the disease-related psychological burden 
of disfigurement, social stigmatization, or chronic itching. Furthermore, those stress 
feelings, along with dissatisfaction with treatment, may contribute to the develop-
ment of depression in these individuals. Conversely, psoriasis can also be influenced 
or exacerbated by psychiatric conditions like depression and anxiety, creating a 
cyclical relationship [31].

Exposome aspect—Disease pathophysiology link: The pathogenesis link is based on 
the stress impact on immune function. Stress triggers the release of corticotropin-
releasing hormone (CRH) in the hypothalamus, leading to elevated levels of 
adrenocorticotropic hormone (ACTH) in the bloodstream, which, in turn, induces 
the secretion of glucocorticoids (hypothalamic–pituitary–adrenal axis). CRH is 
also involved in the release of noradrenaline in the peripheral sympathetic nervous 
system and noradrenaline and adrenaline in the adrenal medulla, contribut-
ing to increased levels of neurohormones in the periphery. Immune system cells, 
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such as T lymphocytes, B lymphocytes, and monocytes, express receptors for these 
hormones and therefore those cells’ activation in peripheral organs such as the skin 
can lead to cutaneous inflammation and cause psoriasis flare [32, 33].

Elevated levels of cytokines have been observed in stress-related disorders, as indi-
cated by a study involving medical students that connected psychological stress was 
associated with increased levels of cytokines [34]. Cytokines’ levels were also assessed 
in psoriatic patients exposed to psychological stress. The salivary levels of IL-1β after 
stress stimuli were compared between psoriasis patients and control. Interestingly, 
after the stressful event, the control group showed an increase in IL-1β levels, while 
the psoriasis group did not, indicating an impaired immune system response to adren-
ergic stimuli [35]. However, this observation is not in line with the cytokine-mediated 
psoriasis flare-up that may be induced by stress.

In addition to acute experience of stress, chronic stress as well as depression has 
been linked to persistently high levels of proinflammatory cytokines, notably IL-6, 
TNF-α, and IL-1β. IL-6 and TNF-α can alter the metabolism of neurotransmitters 
like norepinephrine, serotonin, and dopamine, leading to depressive symptoms. 
Additionally, IL-6 promotes the production of Th17 cells and along with action 
of TNF-α, plays a central role in the development of psoriasis lesions [31, 32]. 
Additionally, the reduced levels of serotonin (5-HT) lead to increased production of 
certain inflammatory mediators like TNF-α and IL-1β [36].

Clinical correlations—perspectives: In clinical practice, those findings can be 
exploited by the development of drugs influencing the serotonergic and adrenergic 
systems to maintain the circulating levels of respective hormones to avoid a psoriasis 
flare-up. Research has already proved that anti-depressants have a protective effect 
on the risk of psoriasis in patients with Major Depressive Disorder. Individuals using 
antidepressants had a significantly lower risk of psoriasis compared to those who 
did not. Finally, further analysis revealed that the use of SSRIs (Selective Serotonin 
Reuptake Inhibitors) and lower dosages of antidepressants were associated with a 
statistically significant decrease in the risk of psoriasis [37].

3.3 Sleep habits and psoriasis-circadian rhythm

Basic principles: The circadian system comprises the master clock in the supra-
chiasmatic nucleus of the brain, serving as the central pacemaker and which 
regulates the daily rhythm of the other organs. An example of circadian rhythm 
is that of cardiovascular system, as there is a reduction in vascular tone and blood 
coagulability at night [38].

As for the skin, the pineal gland produces melatonin, which is a crucial regula-
tor of the circadian balance. Melatonin levels follow the circadian rhythm, peaking 
at night and decreasing during the day. When exposed to light, melatonin levels 
promptly decline due to feedback inhibition, reducing its production. Melatonin is 
associated with hair growth, protection against ultraviolet (UV) damage in skin cells, 
wound healing, and antitumor effects [39].

Exposome aspect—Disease pathophysiology link: Psoriasis exhibits classical rhyth-
micity, with disease flares and associated symptoms such as itch and pruritus being 
more severe in the evening and worsening at night. The circadian clock plays a vital 
role in regulating various aspects of the immune system, and any disruption to this 
rhythm, whether through genetic alterations of central and peripheral regulators-
components or changes in light-dark phases, significantly impacts immune response. 
Sleep deprivation resulted in increased levels of proinflammatory cytokines, 
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including IL-1β, IL-6, and IL-12, leading to an intensified inflammatory immune 
response. This suggests that circadian disruption might contribute to the development 
and progression of psoriasis [38, 40].

Also, sleep loss is associated with function of the hypothalamic–pituitary–adrenal 
(HPA) axis, leading to psoriasis flare-ups as indicated in the stress-exposome, with 
increased secretion of cortisol and proinflammatory cytokines [38].

Clinical correlations—perspectives: The understanding of this exposome—param-
eter would lead to the identification of further intervention and enable targeted and 
personalized timing of psoriasis therapy to maximize treatment efficacy [40].

3.4 Diet and psoriasis

Basic principles: Diet plays a significant role in forming the composition of the 
gut microbiota, and therefore, the gut–skin axis discussed previously can affect the 
course of many skin disorders [41].

Exposome aspect—Disease pathophysiology link: Epidemiological studies have 
indicated that individuals with psoriasis had imbalanced dietary patterns, character-
ized by increased consumption of total fat and simple carbohydrates, which have 
been associated with activation of tumor necrosis factor-α/interleukin-23/inter-
leukin-17 pathways, reactive oxygen species, and leukotrienes production and gut 
dysbiosis. Additionally, the diet that psoriasis patients usually adopt is characterized 
by reduced intake of proteins, complex carbohydrates, monounsaturated fatty acids, 
n-3 polyunsaturated fatty acids, vegetables, and fibers. This category of nutrients 
leads to the suppression of inflammatory pathways or induction of regulatory T 
cells, reducing the potential of inflammatory stimuli that can trigger psoriasis plaque 
formations [41, 42]. Worth mentioning is the lower intake of Mediterranean elements 
of nutrition (extra virgin olive oil, fruits, fish, and nuts) reported in psoriasis patients 
compared to healthy individuals. On the contrary, the Western diet has been accused 
of being a factor contributing to psoriasis. Indeed, after a short-term (4 weeks) 
exposure to a Western diet, there was an increase in the accumulation of IL-17 cells 
with enhanced expression of IL-23 receptors in imiquimod-induced psoriasiform 
dermatitis in murine models [41, 43].

Finally, the connection between obesity and psoriasis is well-established. As 
obesity progresses, adipocytes undergo senescence and dysfunction, altering their 
proteomic programming toward a proinflammatory phenotype. This shift may 
significantly influence the immune system’s function and serve as a critical factor in 
the development of various organ pathologies including the skin, as far as the skin is 
concerned, and cause chronic inflammation. Gut dysbiosis and microbiome dysregu-
lation as well as lipid signaling are involved in the inflammatory process [42, 44]. 
Notably, individuals with a body mass index (BMI) of 35 or higher demonstrated an 
increase in the risk of developing psoriasis in women population [45].

Clinical correlations—perspectives: The manipulation of gut microbiota, for example, 
by targeted introduction of specific live organisms with probiotics, offers promising new 
possibilities in managing various immune-related conditions characterized by uncon-
trolled inflammation. Antioxidant and anti-inflammatory nutrients such as phenolic 
compounds have also been extensively studied and have shown significant potential in 
treating skin diseases like psoriasis. Additionally, emerging therapies such as bariatric 
surgery, in case of obesity, have a substantial impact on the therapeutic approach to an 
obesity-psoriasis patient. These advancements hold great promise for the future manage-
ment of combined immune-related skin disorders such as psoriasis and obesity [46].
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3.5 Exercise and psoriasis

Basic principles: Regular physical exercise, such as activities like walking, danc-
ing, yoga, skiing, and gardening, plays a vital role in regulating the levels of ROS 
and RNS in cells, species that control the balance between the normal cellular 
adaptation to keep their homeostasis and, in case of excessive production and 
accumulation leading to high oxidative stress conditions and disease. Also, regular 
exercise enhances the functioning of the immune system by reducing adiposity 
and its associated inflammatory inducement. Moreover, exercise has been found to 
have beneficial effects on mental health, reducing psychological stress, anxiety, and 
depression [47, 48].

Exposome aspect—Disease pathophysiology link: Regular exercise reduces fat 
mass, which can subsequently reduce its contribution to systemic inflammation 
and, due to the brain–skin axis, can reduce stress and its impact on skin. The pro-
posal of the authors regarding the amount of exercise to reduce the risk of pso-
riasis flare differs [48]. Goto et al. proposed that less than 1 hour of exercise per 
week was associated with incident psoriasis [49], while Frankel et al. concluded 
that the most active quintile had a lower risk of developing psoriasis compared to 
the least active quintile. Vigorous activity is also associated with a reduced risk of 
psoriasis [50].

Clinical correlations—perspectives: Engaging in exercise could serve as a beneficial 
preventive measure for psoriasis and may have the potential to improve the condition 
in overweight patients [48].

3.6 Sun exposure and psoriasis

Basic principles: Sunlight is composed of a spectrum of radiations that span from 
infrared to visible and UV light. The most well-known advantage of sun exposure is 
the synthesis of vitamin D, which is important for several physiological functions, 
especially maintenance of an adequate bone mineral density [51].

Exposome aspect—Disease pathophysiology link: UV radiation can modify the 
cytokine profile linked to psoriasis by steering the immune response away from 
the proinflammatory Th1/Th17 axis. The seasonal variation’s impact on the 
course of psoriasis is well known, with many cases experiencing relief during 
summer and exacerbation during winter. Some individuals reported worsening 
of their psoriasis due to photosensitivity. Also, UV radiation, especially UVB, 
leads to vitamin D production in the skin. Vitamin D can enhance the synthesis 
of anti-inflammatory cytokines by suppressing or inhibiting the production 
of proinflammatory cytokines like IL-6 and TNF-α, which are involved in the 
pathogenesis of psoriatic skin. As a result, vitamin D may have a considerable 
impact on the chronic autoimmune or inflammatory aspects of the disease [51]. 
Finally, there is a study that reports that vitamin D sufficiency acts as a protective 
factor against psoriasis flare-ups when a triggering factor occurs such as COVID-
19 vaccination [52].

Clinical correlations—perspectives: Psoriasis patients can benefit from sun exposure 
as it can have positive effects on their skin condition. However, this also raises con-
cerns about the increased risk of skin cancer in these individuals. Vitamin D supple-
ments have been suggested as a potential method to improve psoriasis, but their 
effectiveness has not been conclusively demonstrated.
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3.7 Alcohol and tobacco abuse

Basic principles: Nicotine is the primary alkaloid found in tobacco, and it is respon-
sible for the addictive properties of tobacco products. Nicotine is rapidly absorbed not 
only through the alveolar spaces in the lungs but also through the skin and intestinal 
mucosa. The liver primarily metabolizes nicotine into several active metabolites. Nicotine 
interacts with different subtypes of nicotinic acetylcholine receptors, which are not only 
present in the nervous system and adrenal medulla but also in various other tissues, 
including skin keratinocytes and inflammatory cells like monocytes and dendritic cells, 
promoting inflammatory process. Apart from nicotine, tobacco consists of over 7000 
chemicals, and smoking is known to be a risk factor for various human diseases [53].

Another abuse form that needs to be highlighted is alcohol consumption. Ethanol 
can affect cutaneous skin barrier as well as cutaneous immune reactions. Also, alcohol 
consumption is related to many other disorders such as obesity, depression, and liver 
disorders that can further exacerbate any skin disorder [54].

Exposome aspect—Disease pathophysiology link: Smoking induces oxidative stress 
and the generation of harmful free radicals, which disrupt signal pathways relevant to 
psoriasis, such as the NF-κB and JAK–STAT pathways. Moreover, nicotine stimulates 
the increased secretion of various cytokines such as (IL)-12, TNF, and IL-2, which play 
crucial roles in psoriasis pathogenesis. Furthermore, it has been observed that smoking 
can also influence the expression of vascular endothelial growth factor, an essential fac-
tor in angiogenesis. Although the risk of psoriasis in subjects with a smoking duration 
of <10 years was almost the same as that of nonsmokers, a smoking duration ≥30 years 
led to twice the risk of psoriasis compared to nonsmokers individuals [55, 56].

Ethanol can be detected within human skin, being secreted by eccrine glands, 
mainly sweat glands, or through passive diffusion, and by its metabolites can enhance 
the proliferation and mRNA expression of proliferation-associated genes of keratino-
cytes, disrupting the skin’s barrier function and increasing its permeability. Moreover, 
alcohol also affects lipid metabolism, affecting the lipid composition of the skin barrier. 
Also, the metabolism of ethanol is associated with the production of ROS. As a result, 
both ethanol and the produced ROS formed during ethanol metabolism generate an 
inflammatory environment and trigger psoriasis by regulating different signal trans-
duction pathways and inducing the production of various proinflammatory cytokines in 
lymphocytes, macrophages, and keratinocytes [54].

Clinical correlations—perspectives: Quitting smoking could be a significant goal in 
preventing and managing psoriasis by ceasing smoking. The level of smoke-induced 
inflammation might decrease, either through a reduction in circulating inflammatory 
cytokines or the restoration of T-cell impairments. Patients with psoriasis should 
receive counseling regarding the restricted use of alcohol, as it is associated with a 
higher risk of worsening the disease and its related comorbidities. Additionally, con-
sidering the potential impact of alcohol on concurrent pharmaceutical medications is 
important (avoidance of the combination of methotrexate and alcohol consumption 
due to risk for liver damage) [54, 57].

3.8 Mechanical trigger of psoriasis lesions

Basic principles: Several research studies emphasize the influence of mechani-
cal forces and mechano-transduction in the initiation of the disease, leading to the 
activation of inflammation signaling pathways in keratinocytes [58].
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Exposome aspect—Disease pathophysiology link: A typical example, widely known 
as Koebner phenomenon, involves the development of psoriatic plaques in apparently 
healthy skin following trauma and/or mechanical stress (scratches, abrasion, pressure 
from tight shoes, shaving, etc.). In case of psoriasis, the normal mechano-induced 
signaling pathways and molecules that translate mechanical forces to biochemical 
signals seem to be impaired (dysfunctional ion channels, protein pathways, and 
resulting abnormal destruction of tight junctions) [58].

Tattooing involves permanently marking the body with exogenous pigments 
or dyes introduced into the dermis for artistic purposes. The Koebner phenom-
enon, where psoriatic lesions develop at the site of skin trauma, has been docu-
mented in several case reports and one case series of patients with psoriasis who 
had tattoos [59].

Clinical correlations—perspectives: The exploration of mechano-transduction and 
mechano-sensing mechanisms is not adequately studied and, in case of psoriasis, can 
offer potential opportunities for identifying novel therapeutic targets [58].

3.9 Psoriasis and infectomics

Basic principles: Infection serves as an external trigger for psoriasis, as indicated by 
the well-established connection between the guttate psoriasis and acute streptococcal 
infection. Various infectious agents as the bacterium Helicobacter pylori, the fungi spe-
cies Malassezia and Candida, as well as viral infections like human immunodeficiency 
virus (HIV), human papillomavirus (HPV), and hepatitis C virus (HCV) infection, 
along with the mite species Sarcoptidae are considered to be possible infectious trig-
gers of psoriasis. Those infections seem to affect the immune cells, producing inflam-
matory cytokines that can initiate or worsen psoriasis [60, 61].

Exposome aspect—Disease pathophysiology link: Superantigens represent a classical 
mechanism by which bacteria can contribute to the formation of a psoriatic plaque. 
The connection between the outer surface of MHC class II proteins on antigen-
presenting cells and T-cell receptors on the surface of T helper cells leads to their 
proliferation and cytokine production, such as IFN-γ. Additionally, superantigens 
enhance T-cell expression, promoting Th17-dominated responses and contributing to 
the pathogenesis of psoriasis [62].

In case of streptococcal infections and other Gram-positive organisms, the 
streptococcal cell wall is predominantly composed of peptidoglycan (PG), which is 
regarded as a potentially proinflammatory element and, therefore, another psoriasis 
mechanism can be observed besides superantigen action [63]. Additionally, serum 
anti-Helicobacter pylori immunoglobulin G (IgG) has been reported to be high in pso-
riasis patients, and their levels are connected with severity or duration of the disease 
[64, 65]. In case of viral hepatitis and HIV infection, common pathophysiology links 
have been reported such as the overproduction of TNF-α in HCV and changes in the 
constitution of lymphocyte subpopulations [66]. Psoriasis exacerbations and new 
onsets as well as new subtype psoriasis occurrences (such as pustular form in a patient 
with plaque psoriasis [67]) have been documented in case of COVID-19 infections 
and post-COVID-19 vaccinations [68]. The etiology proposed was the hyperinflam-
mation state in both cases. Fungal infections, such as Malassezia and Candida, can 
predispose to psoriasis by Th1/Th2 cytokine imbalance and superantigen reaction, 
respectively [61].

Clinical correlations: Treatment options like antibiotics or tonsillectomy have 
been suggested for guttate psoriasis and flare-ups of chronic plaque psoriasis. The 



47

Psoriasis and Exposome: Unveiling the Inner and the External Contributors of Psoriasis Disease
DOI: http://dx.doi.org/10.5772/intechopen.1003889

association between antibiotics and psoriasis has been a topic of discussion for many 
years, with reports of improvement, onset, or worsening of psoriasis observed after 
antibiotic treatment [61].

4. Discussion

The exposome is a complex area of scientific research that profoundly influences 
health. This concept provides a comprehensive understanding of the various expo-
sures individuals encounter during their lifetime including internal and external envi-
ronmental factors that can influence the onset and progression of specific diseases. 
Some aspects of the exposome, particularly external contributors, can be modified, 
such as quitting smoking, leading to potential positive effects on the disease [2]. Also, 
some external contributors can ameliorate the disease, such as sunlight-induced 
cutaneous immunosuppression [51].

Clinical perspectives on the exposome and the integration of internal factors like 
genomics with external contributors like diet are crucial in personalized medicine, 
promising a better approach to treating patients with psoriasis. Moreover, external 
exposure factors can trigger disease onset directly, as seen in the case of unhealthy diets 
which cause systemic inflammation and trigger psoriasis mechanisms. Additionally, 
these external factors can modify internal exposome factors, as a high-fat diet can lead 
to gut dysbiosis, which can worsen psoriasis through the gut–skin axis. The interaction 
between internal and external exposome factors plays a significant role in the develop-
ment of psoriatic disease, with combinations like exercise-induced oxidative stress 
and stress-induced hormonal impacts (Figure 1). The result of those combinations as 
well as the direct effect of external and internal contributors can lead to systemic and 
cutaneous inflammation, leading to psoriasis (Figure 1). Understanding this interplay 
is of utmost importance in comprehending the complexities of psoriasis.

Figure 1. 
The interaction between genomics, other internal contributors of exposome (oxidative stress parameters, metabolics, 
microbioma, hormonal impact), external contributors (sunlight, exercise, diet and stress), and main pathogenesis 
of psoriasis disease (skin inflammation) by single or bidirectional pathways (created by biorender.com).
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However, some questions arise on whether an exposome variant is adequate for 
the expression of a disease phenotype or whether genomics is the indispensable 
inner contributor. A study showed that polymorphisms of the glutamate cysteine 
ligase catalytic subunit that regulates glutathione biosynthesis (GCLC) combined 
with tobacco smoking and alcohol abuse are significantly associated with the risk of 
psoriasis and related to its clinical features [69].

Also, the impact of exposomes on psoriasis disease seems to depend on the psoria-
sis stage. During the initiation stage, new inflammatory lesions continually emerge, 
while during the stationary stage, the lesions stabilize. Also, early and chronic psoria-
sis diseases differ in terms of immunology. In the initiation stage, the IL-23/IL-17 axis 
and activated DCs are the main contributors to the disease, while in chronic disease, 
mature dermal DCs and T cells contribute to the cytokine milieu [1]. Therefore, the 
result of exposome factors depends on the psoriasis stage. Also, the treatment status 
of psoriasis patients can defend against the psoriasis-provoking actions of some expo-
some factors. For example, patients under biologic treatment showed less frequent 
episodes of psoriasis flare-up following COVID-19 vaccination [67].

5. Conclusion

Exposome represents a multifaceted area of research that significantly impacts 
our understanding of psoriasis. This concept provides a comprehensive view of how 
various internal and external environmental factors interact to influence the onset 
and progression of psoriatic disease. More research in exposome in psoriasis disease 
is needed as its further exploration may open exciting possibilities for personalized 
medicine and targeted therapies.
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Abstract

Characterized by pruritic, scaly plaques, psoriasis is an immune-mediated chronic 
cutaneous condition associated with a negative impact on quality of life. In addition, 
psoriatic patients exhibit a greater incidence of anxiety and depression compared 
to the general population. The relationship between psoriasis and mental health has 
been shown to be bidirectional with disease activity worsening psychological burden, 
and psychological burden conversely impacting disease activity. While few studies to 
our knowledge precisely delineate the proportion of psoriatic patients with untreated 
mental health concerns, literature suggests many patients are not receiving optimal or 
timely mental health treatment. As such, researchers have explored various psycho-
therapeutic interventions to increase the quality of life among patients, including 
traditional psychotherapy, cognitive behavioral therapy, and various alternative 
modalities. This chapter seeks to discuss the psychological burden of psoriasis, both 
in relation to psychological comorbidity and overall quality of life. In addition, this 
chapter seeks to review evidence for psychological interventions for patients with 
psoriasis. A greater understanding of the mental health outcomes of psoriatic patients 
and psychological interventions may better equip clinicians with the necessary tools 
to treat psoriatic patients holistically, addressing both the physical and mental burden 
of the disease.

Keywords: psoriasis, anxiety, depression, quality of life, mental health, psychotherapy, 
cognitive behavioral therapy

1. Introduction

Psoriasis is an immune-mediated chronic cutaneous condition characterized 
by pruritic, scaly plaques on the extensor surfaces of skin. Morphological forms of 
psoriasis include plaque, flexural, futtate, pustual,or erythrodermic psoriasis, affect-
ing an estimated 60 million people globally [1]. In addition to cutaneous symptoms, 
the association between psoriasis and increased psychological burden has long been 
established. The early 20th century brought greater interest in investigating the rela-
tionship between psoriasis and psychological factors. In 1907, French dermatologist 
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François detailed his observation of reduced mental health among patients with pso-
riasis and hypothesized psychological factors may exacerbate psoriatic severity [2]. In 
the early 1920s, American dermatologist William H. Goeckerman studied the efficacy 
of his treatment approach, the Goeckerman regimen, and noted improvements in 
psoriatic patients’ mental health alongside physical symptoms [3]. Similarly, John H. 
Ingram developed the Ingram regimen, and research detailing its associated psycho-
logical impact was published in the early 2000s [4]. Since then, various studies have 
explored associations between psoriasis and mental health, including psychological 
comorbidities, factors that increase the risk of psychological burden, the bidirectional 
relationship between mental health and psoriasis, and overall quality of life.

The bidirectional relationship between psoriasis and mental health describes a 
phenomenon in which psoriasis may increase psychological burden, while increased 
psychological burden may be a trigger for worsening psoriasis. Peripheral nervous 
system pathways, the hypothalamic-pituitary-adrenal axis, the sympathetic-adrenal-
medullary system, and immune-mediated pathways collectively contribute to the 
relationship between psoriasis and physiological stress [5]. For example, while 
psoriasis may contribute to anxiety due to factors such as chronic pruritus, disfigure-
ment, stigmatization, and reduced social support, anxiety can further contribute 
to psoriasis via stress disturbances in the epidermal barrier, increased stress-related 
neuropeptides within psoriatic plaques, dysregulation of the hypothalamus-
pituitary-adrenal axes, upregulation of stress-induced mast cells, natural killer cells, 
and cutaneous lymphocyte-associated antigen, and increased dendritic epidermal 
serotonin transporter protein expression. Similarly, depression can mediate psoriatic 
symptoms via mechanisms such as modulating itch perception and increasing the 
levels of pro-inflammatory cytokines and substance P, which promotes keratinocyte 
proliferation, cutaneous inflammation, and lymphocyte activation [5]. Unaddressed 
mental health among psoriatic patients risks a vicious cycle in which disease state may 
worsen mental health status, which in turn can exacerbate psoriasis.

2. Psychological burden of psoriasis

2.1 Psoriasis and quality of life (QoL)

In addition to specific psychological comorbidities, studies have assessed the general 
association between psoriasis and quality of life. A 2004 systematic review of 17 studies 
found a reduced quality of life among psoriatic patients, owing to physical discomfort, 
impaired emotional functioning, a negative body and self-image, and limitations in daily 
activities [6]. Specifically, the authors found an overall mean Dermatology Life Quality 
Index (DLQI) of 23.4, Pain Disability Index (PDI) scores ranging from 16.5–44, Short 
Form-36 (SF-36) scores ranging from 41.2–55.5 (physical component) and 45.2–50.9 
(mental component), and mean Sickness Impact Profile (SIP) scores ranging from 8.9 to 
10.2. Table 1 details the interpretation of these scores.

Furthermore, authors found that higher age was associated with slightly higher 
levels of psychological functioning and quality of life, albeit slightly lower levels of 
physical functioning [6].

Given potential differences in quality of life among psoriatic patients of differ-
ent ages, a 2017 systematic review and meta-analysis including 17 studies and 1185 
patients evaluated health-related quality of life (HRQOL) specifically among children 
and adolescents with psoriasis [7]. Results revealed a weighted mean Children’s 
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Dermatology Life Quality Index (CDLQI)/DLQI score of 7.7 (95% CI: 6.67–8.73) 
among studies, albeit with large study heterogeneity. Similar to the DLQI, higher 
CDLQI scores indicate greater negative effects on QoL. Furthermore, study samples 
with a higher percentage of girls were associated with greater HRQOL. In contrast, a 
higher mean age of onset was associated with a lower HRQOL [7].

Similarly, a 2016 study analyzing QoL among children with various dermatologic 
conditions found an average CDLQI score of 8.0 among patients with psoriasis (95% 
Confidence Interval (CI): 3.9–12.1), with a range of 0–29 [8]. Of the other analyzed der-
matologic conditions, only atopic eczema (score of 8.5 (7.1–9.8)) and scabies (score of 9.2 
(0–20.3)) depicted greater average CDLQI scores. Conversely, CDLQI scores for patients 
with psoriasis were greater than average scores for acne, alopecia, molluscum contagio-
sum, urticaria, vitiligo, and warts, suggesting a greater impact on quality of life [8].

2.2 Psoriasis and psychological comorbidities

In addition to quality of life, numerous studies globally have evaluated the associa-
tion between psoriasis and specific psychological comorbidities. A 2023 publication 
detailed global epidemiology trends of mental health comorbidity in patients with 
psoriasis from 1986 to 2019 using five databases [9]. 56 studies were analyzed, with a 
cumulative prevalence of depression, anxiety, and suicide among psoriatic adults of 
20%, 21%, and 0.77%, respectively. Furthermore, the respective incidence of depres-
sion, anxiety, and suicide was 42.1, 24.7, and 2.6 per 1000 person-years. Interestingly, 
patients in North America demonstrated a higher relative prevalence of depression 
and suicide, whereas patients in South America demonstrated a higher relative 
prevalence of anxiety [9].

Similarly, a 2017 systematic review of 34 included studies evaluated the prevalence 
of mental health disorders in psoriasis [10]. The prevalence of psychiatric conditions 
ranged from 24–90% across studies. Cumulatively, sleep disorders were the most 
prevalent among patients at 62.0%. Sexual dysfunction (45.6%), personality disor-
ders (35.0%), anxiety (30.4%), adjustment disorder (29.0%), depression (27.6%), 
and substance-related and addictive disorders (24.8%) were also described [10].

Lastly, a 2022 analysis including 24 studies found patients with psoriasis are 1.5 
times more likely to depict depressive symptoms than the general population. In 
addition, anxiety symptoms (20–50%), schizophrenia (2.82%), and suicidal ideation 
(12.7%) were more prevalent among psoriatic patients [11]. Table 2 summarizes the 
results of six systematic reviews that discuss psychological comorbidity and psoriasis.

QoL tool Score interpretation

DLQI DLQI score 0–1: no effect on QoL
DLQI score 2–5: small effect on QoL
DLQI score 6–10: moderate effect on QoL
DLQI score 11–20: very large effect on QoL
DLQI score 21–30: extremely large effect on QoL

PDI Score range 0–45, with a higher score indicating greater QoL impairment

SF-36 Score range 0–100, with a lower score indicating greater QoL impairment

SIP Score range 0–100, with a higher score indicating greater QoL impairment

Table 1. 
Score interpretation for QoL tools.
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Author (Year) Studies 
included

Depression Anxiety Other

Dowlatshahi et al. 
[12]

98 Prevalence:

• 28% via 
questionnaires

• 12% via ICD codes

• 19% via DSM IV

• 9% with antide-
pressant use

Odds: 1.57 (95% CI: 
1.40–1.76)

N/A N/A

Ferreira [10] 34 Prevalence: 27.6% Prevalence: 30.4% • Sleep disorder: 
62.0%

• Sexual dysfunc-
tion: 45.6%

• Personality 
disorder: 35.0%

• Adjustment 
disorder:

29.0%

• Substance-related 
and addictive 
disorder: 24.8%

Lukmanji et al. [13] 17 Odds: 1.48 (95% CI: 
1.16–1.89)

N/A N/A

Jalenques et al. [14] 101 N/A • Social anxiety disorder 
prevalence: 15% (95% 
CI: 9–21%)

• Generalized anxiety 
disorder: 11% (95% 
CI: 9–14%)

• Unspecified anxiety: 
9% (95% CI: 8–10%)

• Anxiety symptoms:

34% (95% CI: 32–37%)

• Odds of anxiety 
symptoms:

2.51 (95% CI: 2.02 to 3.12)

N/A

Hedemann et al. [11] 24 Odds: 1.5 Prevalence: 20–50% • Schizophrenia: 
2.82%

• Suicidal ideation: 
2.7%

Liu et al. [9] 56 Prevalence (adults): 
20%

Prevalence (adults): 21% Suicide (adults): 
0.77%

Abbreviations: CI, Confidence Interval; ICD, International Classification of Diseases; DSM IV, Diagnostic and 
Statistical Manual of Mental Disorders IV

Table 2. 
Systematic reviews of psychological comorbidity and psoriasis.
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2.3 Factors associated with increased psychological burden

While an association exists between psoriasis and depression, anxiety, and other 
mental health disorders, particular disease factors may increase the risk of psycholog-
ical burden. One of the most widely discussed factors associated with worse quality 
of life outcomes is the severity of disease. An internet-based questionnaire study 
conducted in China including 497 patients with psoriasis found a greater proportion 
of patients with severe disease to have mental stress vs. those with mild to moderate 
disease (99.0% vs. 73.2%, p < 0.01) [15]. Furthermore, rates of suicidal ideation were 
greater among those with severe disease (46.3% vs. 14.2%, p < 0.01), in addition 
to the proportion of patients who had suicidal behavior (6.8% vs. 1.1%, p < 0.01). 
Similarly, a 2020 study on the impact of psoriasis on quality of life among 51 patients 
found higher Psoriasis Area and Severity Index (PASI) scores had a significant impact 
on the psychological aspect of quality of life (r = 0.41) [16]. A higher PASI score cor-
related with greater anxiety, both currently and in general, and depression (r = 0.33, 
4 = 0.35, r = 0.35). In addition to disease severity as measured by PASI, authors also 
found illness duration negatively correlated with subjective quality of life (r = −0.29) 
and positively correlated with anxiety and depression (r = 044, r = 0.38).

Lastly, the association between disease severity and psychological burden was 
illustrated in a systematic review including 13 randomized-controlled trials of 
biological agents for the treatment of moderate-to-severe psoriasis [17]. Authors 
found DLQI improvements were associated with percentage of PASI improvement 
from baseline; in other words, an improvement in psoriatic disease state was associ-
ated with an improvement in DLQI. Biological agents demonstrating the greatest 
DLQI improvement were those demonstrating >75% mean reduction in PASI. Lastly, 
all treatment arms that demonstrated a mean PASI reduction of at least 75% predicted 
a mean shift from DLQI band 3 (“very much”) to DLQI band 1 (“a little” impact on 
QoL) [17]. Collectively, these studies suggest increased disease severity is associated 
with a greater impact on QoL.

In addition to disease severity and disease duration, other factors have been 
described in the literature. Pruritus, one of the most reportedly distressing symptoms 
of psoriasis, has been associated with worse depressive symptoms [18]. Furthermore, 
a 2004 survey-based study including 266 patients with psoriasis in the United States 
found that in addition to greater body surface area affected, patient youth, and 
female gender were significantly associated with greater reductions in quality of 
life [19]. As patient youth may increase the psychological burden of disease, a 2018 
interview-based study was conducted to better understand the qualitative experience 
of adolescents with psoriasis [7]. In total, six main themes of psoriasis-related HRQoL 
were described, including “physical symptoms,” “feeling different,” “psoriasis-related 
worry about the future,” “increased attention,” “attempts to conceal skin,” and 
“treatment-related frustrations and worry.” Authors described many reported chal-
lenges arising from appearance-related concerns.

Lastly, a 2021 study evaluated the association between mental health status and 
the level of agreement between physician and patient ratings of psoriasis severity 
[20]. Of the 502 patients analyzed, 43 (9%) and 49 (10%) screened positive for 
depression and anxiety, respectively. Overall, patients rated their psoriasis as less 
severe during 26% of visits and more severe during 13% of visits compared with 
their physician. Yet, those with positive anxiety or depression screenings were more 
likely to rate their psoriasis as more severe than their physician (relative risk ratio: 2.7 
for depression, 95% CI: 1.6–4.5; 2.1 for anxiety; 95% CI: 1.3–3.4). Thus, the authors 
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concluded discordance between patient and physician psoriatic severity ratings is 
associated with anxiety or depression [20].

2.4 Proportion of psoriatic patients seeking care for mental health

While studies suggest many psoriatic patients are not receiving optimal or timely 
mental health treatment, few studies exist to our knowledge delineating the propor-
tion of patients with untreated mental health concerns. Yet, a 2023 cross-sectional 
study in China evaluated psychological neglect among patients with various common 
skin diseases, including but not limited to psoriasis [21]. Among 1010 dermatologic 
patients participating in the survey, 273 (27.0%) patients demonstrated a need for 
mental health intervention despite a lack of treatment, fulfilling the “with need” 
criteria. Furthermore, the authors describe contributing factors including a lack 
of knowledge about the availability of mental health services, a lack of knowledge 
regarding where to retrieve help, and concerns about treatment side effects [21]. 
Similarly, an internet-based questionnaire study conducted in China with 497 
patients with psoriasis found up to 88.9% of patients had untreated psychological 
concerns [15].

While untreated mental distress appears to be prevalent among patients with 
psoriasis, a 96.7% weighted consensus agreement was found among 18 European 
experts for the following statement: “Assessing the impact on the mental health status 
of patients should be one of the aims of any multidisciplinary approach to elevating 
standards of care for patients living with psoriasis” [22]. Increased incorporation of 
multidisciplinary care may offset the prevalence of untreated mental health concerns. 
In addition, mental health discussions and resources should be provided at the time 
of diagnosis to ensure patients are equipped with the necessary tools to seek support, 
whether or not there are signs of current psychological distress.

3. Evidence-based psychological interventions for psoriasis

3.1 Current treatment recommendations

Despite the high prevalence of psychiatric disorders in psoriasis patients, there 
remains a notable scarcity of evidence-based clinical guidelines to help physicians 
effectively address these mental health concerns. As depression and anxiety are the 
most common psychiatric comorbidities in individuals with psoriasis, universal 
screening for these conditions is strongly recommended [11]. The 9-item Patient 
Health Questionnaire (PHQ-9) and the 7-item Generalized Anxiety Disorder Scale 
(GAD-7) are two common questionnaires that clinicians can incorporate into their 
assessments [23].

For patients exhibiting severe psychiatric symptoms or signs of suicidal ideation, a 
referral for psychiatric consultation is essential [11]. In such cases, involving special-
ized mental health professionals is crucial to ensure appropriate and timely interven-
tion. Conversely, patients with mild or moderate psychiatric symptoms may rely on 
recommendations from their primary healthcare team. Interestingly, treatments 
aimed at managing psoriatic symptoms can also have a positive impact on depressive 
symptoms [24]. In addition, biologic treatments are highly recommended due to 
their potential to alleviate symptoms of anxiety and depression independent of skin 
inflammation [25]. To address the complex interplay between dermatological and 
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psychiatric disorders, there is a growing demand for increased access to psychoder-
matology services. Through this multidisciplinary approach, healthcare providers can 
work together to improve the overall well-being and outcomes of psoriasis patients 
experiencing mental health challenges.

3.2 Psychotherapy and cognitive behavioral therapy

Numerous studies have demonstrated the positive effects of cognitive behavioral 
therapy (CBT) and other types of psychotherapy in combination with traditional 
dermatological treatments for improving depression and anxiety symptoms among 
patients with psoriasis [26]. One such study, conducted by Fortune et al. (2002), 
examined various psychological parameters in psoriasis patients who participated in 
a 6-week CBT program with weekly individual sessions in addition to their standard 
treatment [27]. The results revealed that integrating CBT with psoriasis treatment 
led to a significant reduction in the clinical severity of psoriasis (p = 0.0001), anxiety 
(p = 0.0001), depression (p = 0.0001), and psoriasis-related stress (p = 0.001) at 
both 6 weeks and 6 months post-intervention [27]. Another study, conducted by 
Zachariae et al., investigated the impact of 7 individual psychotherapy sessions over 
12 weeks on perceived stress, as measured by the Brief Stress Questionnaire [28]. 
The researchers found a significant reduction in perceived stress from baseline to 
post-intervention in the treatment group compared to the control group (p < 0.05) 
[28]. Moreover, within the treatment group, there were significant improvements 
in psoriasis activity measures, including PASI, Total Sign Score, and Laser Doppler 
Skin Blood Flow [28]. These findings collectively indicate that therapy, particularly 
CBT and other types of psychotherapy, may play a crucial role in improving both 
psychological well-being and psoriasis symptoms in patients. The integration of 
psychological interventions alongside traditional dermatological treatments presents 
a promising approach to addressing the multifaceted impact of psoriasis on patients’ 
mental health and overall QoL. Table 3 summarizes the results of the reported two 
studies evaluating psychotherapy or CBT among psoriasis patients, in addition to two 
additional studies demonstrating significant effects.

3.3 Alternative psychological interventions

In addition to psychotherapy, researchers have explored the effects of various other 
psychological interventions on psoriasis, including group psychoeducational training, 
telephone-based motivational interviewing, and emotional disclosure therapy. In a 2017 
study, Singh et al. assessed the impact of three psychoeducational training sessions held 
every 2 weeks on the severity of psoriasis and psychological outcomes [31]. The authors 
reported significant improvements in PASI, DLQI, and WHO-5 well-being index, 
indicating the effectiveness of psychoeducational training in enhancing both disease 
severity and emotional well-being. In addition, a 2014 study by Larsen et al. investigated 
the effects of a 3-month motivational interviewing intervention following climate/
heliotherapy in psoriasis patients [32]. Similar to Singh et al., these researchers also 
observed significant improvements in various measures, including Self-Administered 
Psoriasis Area and Severity Index scores, the three self-management domains of the 
Health Education Impact Questionnaire, self-efficacy scores, illness perception, and 
several lifestyle change parameters. These study findings highlight the potential of using 
motivational interviewing to not only enhance medical management but also improve 
mental well-being related to the disease. Lastly, a 2010 study by Paradisi et al. explored 
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Author 
(Year)

Treatment Results

Zachariae 
et al. [28]

5 1.5 h individual 
psychotherapy sessions, in 
person

• Significant reduction in Psoriasis Area Severity Index, 
Total Sign Score, and Laser Doppler Skin Blood Flow 
within treatment group

• No change within control group

Fortune 
et al. [27]

6 2.5 h group CBT sessions, 
in person

Significant reduction in the clinical severity of psoriasis 
(p = 0.0001), anxiety (p = 0.0001), depression (p = 0.0001), 
and psoriasis-related stress (p = 0.001) at both 6 weeks and 
6 months post-intervention

Bundy et al. 
[29]

6 online self CBT modules • Anxiety scores were significantly reduced (p < 0.05)

• Depression scores did not change psoriasis severity 
scores did not change

Price et al. 
[30]

8 1.5 h group psychotherapy 
sessions, in person

• Levels of anxiety were significantly reduced

• No significant difference in levels of depression

• 

Singh et al. 
[31]

3 multidisciplinary 
educational sessions, every 
2 weeks, 30–45 min

• Significant improvements in PASI, DLQI, and WHO-5 
well-being index

Larsen et al. 
[32]

6 motivational interviewing 
sessions within 3 months

• Significant improvements in various measures, including 
Self-Administered Psoriasis Area and Severity Index 
scores, the three self-management domains of the Health 
Education Impact Questionnaire, self-efficacy scores, ill-
ness perception, and several lifestyle change parameters

Paradisi 
et al. [33]

3 sessions of emotional 
disclosure therapy (KW or 
PW)

• PASI scores improved significantly in all three groups

• The PW group exhibited a significant improvement in 
Skindex-29 values compared to the other groups

KW, King’s emotional writing intervention; PW, Pennebaker’s emotional writing intervention

Table 3. 
Studies on various psychological interventions in psoriasis patients.

the impact of two different emotional writing disclosure interventions on psoriasis 
patients undergoing ultraviolet B therapy [33]. Patients were divided into the PW group, 
where they were instructed to write about stressful events, the KW group, where they 
were instructed to write about major life goals, and the control group. Although PASI 
scores improved significantly in all three groups, the PW group exhibited a significant 
improvement in Skindex-29 values compared to the other groups [33]. This suggests that 
writing or talking about tense life events can be therapeutic, improve mental health and 
potentially improve disease status. Table 3 summarizes the results of the three studies 
evaluating alternative psychological interventions that have been explored and shown 
significant psychological effects.

3.4 Current research

As the field of psychodermatology gains momentum, there is a pressing need for 
more targeted research investigating these specific interventions. A comprehensive 
understanding of treatment options that can effectively enhance mental health outcomes 
for patients with psoriasis is necessary. In a 2020 analysis, researchers reviewed existing 
human clinical trials that assessed the effects of psychotherapy with major cognitive 
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and behavioral components on both psoriatic and psychological symptoms. The studies 
encompassed diverse psychotherapy interventions, including mindfulness-based cogni-
tive therapy and cognitive-behavioral symptom management programs [26]. Although 
all the studies examined psychotherapy interventions, the review highlighted the clear 
lack of standardization in methodology among each of the studies, leading to an inability 
to properly compare the studies and draw meaningful conclusions.

One notable area for improvement in future studies is the consideration of psychi-
atric diagnosis or symptoms during the screening process. Differing inclusion criteria 
across studies may influence the observed magnitude of change in psychological 
symptoms within each trial. Moreover, researchers should strive for greater diversity 
in the study population. A broader approach can lead to a better representation of 
the global psoriasis population and enhance the generalizability of the findings. In 
addition, to strengthen the reliability and validity of study outcomes, future research 
should incorporate more clinician-based ratings in addition to self-reported measures. 
Lastly, to determine the effects of psychological intervention in a controlled setting, 
future studies should consider requiring participants maintain a stable dermatologic 
regimen during their participation. A stable treatment regimen ensures that any 
observed changes in psychological symptoms can be more confidently attributed to 
psychotherapy interventions rather than fluctuations in dermatological management. 
By addressing these areas of improvement, future research can enhance our under-
standing of the interplay between psychotherapy, psoriasis, and mental health, and 
the findings will help guide the development of more targeted and effective interven-
tions to improve the overall well-being of individuals living with psoriasis.

4. Conclusion

Characterized by pruritic, scaly plaques on extensor surfaces, psoriasis is an 
immune-mediated chronic cutaneous condition associated with a reduced quality 
of life and various psychological comorbidities. Research suggests the relationship 
between psoriasis and mental health is bidirectional; namely, psoriasis may increase 
psychological burden, as increased psychological burden may promote disease 
activity. Many psoriatic patients do not receive adequate mental health support, 
although researchers and clinicians alike have explored possible therapeutic strate-
gies to foster greater quality of life among patients. Evidence exists for the efficacy 
of psychotherapy and cognitive behavioral therapy, both in person and online. Other 
assessed strategies include educational sessions, motivational interviewing sessions, 
and emotional disclosure therapy. Clinicians must remain aware of the potential 
psychological impacts of psoriatic disease in order to promptly intervene. A holistic 
approach is warranted for the management of psoriasis, with attention to both the 
physical and mental components of the disease.
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Biologics: Beyond the Basics
Ariel T. Kidron, Anthony P. Gulotta and Michael F. Land

Abstract

Biologics are novel targeted therapies aimed at blocking specific cells or proteins 
created by the immune system that mediate the inflammatory process. Currently, the 
American Food and Drug Administration (FDA) has approved 12 different biolog-
ics that are administered either through intravenous infusion or intramuscularly for 
the treatment and prevention of psoriasis and arthritic psoriasis. These biologics 
categorically inhibit different cytokines, mainly IL-23, IL-17A, and IL-17F, that are 
activated and mediate the psoriasiform process with better long-term effectiveness 
and reduced side effects as compared to traditional systemic and topical steroids. The 
benefit of biologics also extends to a larger time interval between medication dosing 
as patients may achieve therapeutic levels for weeks to months before needing another 
dose. Transition to biologics from standard therapy should be considered for the right 
patients who have failed to improve, however with caution towards inherently immu-
nocompromised patients as biologics may increase the risk of developing infections 
through compounded immune system suppression. This risk can be stratified with 
prophylactic blood tests, TB testing, and other examinations while on the biologics to 
ensure proper patient safety and therapeutic benefit.

Keywords: psoriasis, biologics, immunology, pharmacology, dermatopathology

1. Introduction

Biologics are a different class of medications than traditional systemic drugs that 
target the entire immune system. These agents are able to specifically target parts of 
the immune system that may mediate a certain pathology without affecting other nor-
mal functioning aspects of the immune system and thus yield less risk of side effects 
involving the liver, kidneys and other organs typically affected by immunosuppres-
sive medications [1]. The biologics used to treat psoriasis distinctively block a set of 
cytokines which are proteins that facilitate the immune system response. Cytokines 
such as tumor necrosis factor-alpha (TNF-alpha), interleukin 17-A, interleukin 12, 
and interleukin 23 serve a major role in manifesting the disease process of psoriasis 
and psoriatic arthritis which include joint damage, osteopenia, and chronic inflam-
mation involving the skin and other organs [2, 3]. Currently there are 11 biologics that 
have been approved by the American FDA to treat psoriasis and arthritic psoriasis 
for both adults and children over 4 years of age [1, 3]. These approved biologics have 
a relatively good safety profile, however judicious discretion is warranted in select-
ing appropriate therapy for the right patient in order to achieve the best therapeutic 
outcome [1, 3].
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2. TNF-a inhibitors

The adoption of biologic therapy has significantly enhanced the treatment of 
moderate to severe psoriasis. Earlier first line therapy was limited to oral agents such 
as methotrexate, cyclosporine and retinoids with extensive black box warnings and 
potential risk of death [3]. This advancement in therapy is linked to better under-
standing of the underlying pathophysiology of psoriasis as more extensive than 
hyperproliferation of the epidermis as previously postulated [3]. Recent literature 
has been able to produce a clear pathophysiological mechanism with direct associa-
tion of specific cytokines in the disease process. In the first part of the pathophysi-
ological cascade interleukin 12 and interleukin 23 are secreted from macrophages, 
keratinocytes, and natural killer T cells. These interleukins illicit the differentiation 
of native T cells to Th1, Th17, and Th22 cells which go on to produce tumor necrosis 
factor alpha (TNF-a), interleukin 17, and interleukin 22 which represent the ending 
inflammatory cascade [3–5]. The interleukin 23 mediated Th17 activation pathway 
has been identified as the major patho-immunological contributor in the inflam-
matory response involving psoriasis [3]. Current evidence shows that biologic 
treatment aimed at inhibiting TNF-a, interleukin 23, and Interleukin 17 has been 
more effective in treating psoriasis which further reinforces their greater roles in 
the disease process [5].

As the therapeutic apparatus enlarges and more treatment options become 
available the choice of which agent is more appropriate for which patient becomes 
harder to make. As a result, the use of biologics in the treatment of psoriasis can 
become both an art and a science. The earliest approved biologic option, Adalimumab 
(Humira), is a human monoclonal antibody targeting TNF-a and has been widely 
effective in reducing joint destruction in psoriatic arthritis patients and has been 
prescribed for plaque psoriasis in children [6]. An ongoing 10-year international 
prospective observational registry evaluating the long-term safety and effectiveness 
of adalimumab has shown low numbers of events adverse events including serious 
infections, cardiovascular pathology, or malignancy [7]. Data from the pregnancy 
inflammatory bowel disease and neonatal outcomes (PIANO) has also shown no 
increased risk of poor outcomes during pregnancy [8]. However, over prolonged use 
adalimumab has shown reduced efficacy as opposed to newer agents, in addition 
there is well documented and established association between TNF-a inhibitors and 
reactivation of the tuberculosis virus which mandates careful monitoring preinitia-
tion of treatment [5].

Etanercept (Enbrel) is another a TNF-a inhibitor that is used for treatment of 
moderate to severe adult and pediatric plaque psoriasis as well as psoriatic arthritis, 
however, the use of this biologic has significantly decreased over the last 10 years due 
to its association with progressive multifocal leukoencephalopathy triggered by the 
human polyomavirus 2 [9]. Despite this association, Etanercept has been effectively 
utilized in the geriatric population as one of the best safety profile biologics in treat-
ment of severe psoriasis and was the first biologic approved for pediatric use down to 
4 years of age [5].

Infliximab (Remicade) is a TNF-a inhibitor approved for use in treatment of 
psoriasis, psoriatic arthritis and other inflammatory syndromes in both adults and 
children, however since it is administered intravenously it is not commonly utilized 
by dermatologists [5].

Certolizumab (Cimzia) is a TNF-a blocker that functions in a dose dependent 
manner. This biologic is utilized in the treatment of psoriatic arthritis and moderate 
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to severe plaque psoriasis [5]. Certolizumab has maintained its efficacy in treat-
ment of psoriatic arthritis in patients with and without prior use of other TNF-a 
inhibitors [10]. Certolizumab has shown superior efficacy in phase 3 clinical trials as 
compared with other TNF-a inhibitors, achieving a 75% improvement in the psoriasis 
area and severity index (PASI) in 81.6% of patients by week 16 since onset of first 
dose [11]. In addition, certolizumab has been demonstrated to be safe during preg-
nancy with minimal transfer across the placenta as well as into breast milk [12, 13]. 
Safety wise, certolizumab has recorded data only up to 3 years of use and it requires 
more frequent dosing than other biologics [5].

3. Interleukin-17 inhibitors

The subsequent class of biologic agents to be approved by the FDA focused their 
action on inhibiting interleukin-17A and the first biologic approved for plaque 
psoriasis and psoriatic arthritis in that class was secukinumab (Cosentyx). This 
agent has shown excellent efficacy in treating traditionally resistant disease domains 
including the scalp, nails, and palmoplantar psoriasis [14–16]. Furthermore, in a 
trial comparing secukinumab to etanercept and ustekinumab (interleukin-12/23 
inhibitor), secukinumab showed superior results in clearing the skin of patients 
with moderate to severe plaque psoriasis [17]. Moreover, the American FDA has 
recognized secukinumab’s efficacy in inhibiting joint destruction in patients with 
psoriatic arthritis and as a result it is currently the preferred agent for psoriatic 
arthritis as opposed to interleukin-12/23 or interleukin-23 inhibiting agents [18]. 
Secukinumab has also displayed significant recapturing properties, exhibiting a 75% 
improvement in PASI by week 12 in 95% of patients who discontinued and restarted 
the medication after experiencing a disease exacerbation [5]. There is an increased 
risk of new onset or exacerbation of existing inflammatory bowel disease with 
interleukin-17 inhibitors as well as minor risk of fungal and yeast infections [5]. 
Yet, secukinumab has no black box warnings issued by the American FDA and has 
been monitored the longest for safety out of all the interleukin-17 inhibitors [5, 19]. 
According to phase 3 clinical trials, while on secukinumab, fungal and yeast infec-
tion rates were higher than placebo but less than 1% and 1.3% respectively [5]. The 
incidence of new onset inflammatory bowel disease in patients taking secukinumab 
has been documented to be 0.001% of patients [5].

Brodalumab (Siliq) was the subsequent interleukin-17 inhibitor to be approved by 
the American FDA for the treatment of moderate to severe plaque psoriasis in adult 
patients [5]. Brodalumab’s mechanism of action is unique among its class because it is 
the only biologic to completely inhibit all parts of the interleukin-17 receptor including 
17A, 17F, 17A/F, and 17E [5]. As a result, brodalumab has shown excellent efficacy and 
rapid onset of action in phase 3 clinical trials accomplishing 100% improvement in the 
psoriasis area and severity index in 44% of patients by week 12 and since onset of first 
dose [5]. In comparison to ustekinumab, brodalumab’s rapid onset of action achieved a 
statistically significant 90% improvement in the psoriasis area and severity index by 2 
and 100% improvement by week 4 [5]. Additionally, brodalumab has shown effective-
ness in rescuing patients from other failed and non-responsive interleukin-17A inhibi-
tor treatment [20]. This effectiveness is compounded in literature displaying that by 
52 weeks of treatment, less than 3% of patients developed resistance to treatment [5]. 
The American FDA has issued a warning for suicide regarding brodalumab, however 
no scientific evidence has emerged to show any increased risk of completed suicides, 
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suicide attempts, major cardiac events, tuberculosis, or other inflammatory bowel 
diseases based on a recently published one-year pharmacovigilance study in 2020 [21]. 
In addition, analysis of the phase III clinical trials done around the world has shown 4 
completed suicides in 4464 patients with all patients having an underlying or associ-
ated psychiatric disorders or stressors. Moreover, no other country except the United 
States has issued an increased risk of suicides with use of brodalumab [5, 22]. The 
incidence of new onset inflammatory bowel disease in patients taking brodalumab 
has been reported as 1 out of 4464 patients with the risk of yeast infection being 
0.9% as opposed to 0.2% while on placebo [5]. Based upon the reassuring PASI data, 
cost effectiveness, as well as relatively safe profile, brodalumab serves as a first line 
 treatment for moderate to severe psoriasis.

Ixekizumab (Talz) is another agent that inhibits the interleukin-17 receptor 
through blocking its interaction with the interleukin-17A receptor component [5]. 
This biologic is indicated for plaque psoriasis in adults and kids as early as 6 years of 
age, and it is the only American FDA approved actor for treatment of genital plaque 
psoriasis [5]. Ixekizumab has displayed superior effectiveness in treating moderate 
to severe pediatric plaque psoriasis during clinical trials as compared to placebo 
with similar safety profile results seen in adults [23]. Ixekizumab has shown a 75% 
improvement on the PASI scale in 90% patients by week 12 and has demonstrated 
superior results in onset of action and nail clearing when compared to other biologics 
such as adalimumab and guselkumab (interleukin-23 inhibitor) [24, 25]. Currently 
ixekizumab has no black box warning issued by the American FDA and has displayed 
a relatively safe profile of use with the incidence of inflammatory bowel disease 
development being less than 1 out of 1000 patients [5]. Like other interleukin-17 
inhibitors, ixekizumab carries an increased risk of fungal and yeast infections how-
ever in phase 3 clinical trials the incidence of yeast infection was 0.6% as compared 
to 0.5% while on placebo [26].

Bimekizumab (Bimzelx) is a dual interleukin-17A and interleukin-17F inhibitor 
which has shown improved therapeutic benefit as compared to sole blockage of inter-
leukin-17A and has been indicated for treatment of moderate to severe plaque psoria-
sis and psoriatic arthritis in adults [27]. In a head-to-head comparison, Bimekizumab 
has demonstrated better clinical results than ustekinumab (interleukin-12/23 
inhibitor) that translated into achieving a 90% improvement in the PASI scale for 
85% of patients by week 16 vs. 49.7% of patients on ustekinumab [28]. Furthermore, 
following one dose, bimekizumab has demonstrated quicker onset of response when 
compared with ustekinumab where, a 75% improvement on the PASI was observed in 
76.9% of patients taking bimekizumab vs. 15.3% of the patients on ustekinumab [28]. 
Unfortunately, bimekizumab is still undergoing the approval process by the American 
FDA for use in plaque psoriasis and it is currently available throughout the European 
Union, Australia, and Asia.

4. Interleukin-23 inhibitors

The interleukin-23 inhibitors are a relatively newer class of biologic agents 
developed to treat plaque psoriasis and the first biologic in this class to be approved 
by the American FDA was guselkumab (Tremfya) [5]. This agent halts the immune 
cascade mediated through the interleukin-23 receptor by inhibiting the p19 subunit 
of the interleukin-23 receptor and is currently the only interleukin-23 inhibitor to 
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also be approved for treatment of psoriatic arthritis [5]. Guselkumab has displayed 
excellent clinical results with achieving a 75% improvement on the PASI scale in 
90% of patients by week 16 [29]. In a head-to-head comparison, guselkumab has 
shown superior clinical results against secukinumab in achieving a 90% improve-
ment on the PASI scale at week 48, in addition to performing better than adalim-
umab in the treatment of scalp plaque psoriasis and palmoplantar psoriasis [30, 31]. 
Guselkumab reports a slower onset time when compared to ixekizumab, however, 
was able to achieve a similar end point by week 24 [5]. Safety wise, the drug has 
garnered safety data for over 3 years with no significant evidence for increased 
risk of tuberculosis, fungal infections, yeast infections, or inflammatory bowel 
disease [5].

Tildrakizumab (Ilumya) was the next interleukin-23 inhibitor to be approved by 
the American FDA and it functions through the same mechanism as its predecessor 
guselkumab by binding the p19 subunit of the interleukin-23 receptor and preventing 
its downstream participation in the immune cascade [5]. This drug is currently only 
approved for treatment of moderate to severe plaque psoriasis and has shown high 
recapture rates where approximately 85–96% of patients showed a 75% improve-
ment on the PASI scale after stopping and restarting the medication [32]. Moreover, 
tildrakizumab has also demonstrated a sustained therapeutic effect without redos-
ing, where patients were able to maintain a 75% improvement on the PASI scale for 
7.4 months before losing their response [33]. Safety wise, tildrakizumab had least 
number of adverse effects occurring at least in 1% of patients among all the biologics 
available for treatment of psoriasis [5]. The downside to this biologic is that both the 
onset of action and peak efficacy are slower in comparison to other interleukin-23 
inhibitors [5].

Risankizumab (Skyrizi) is the latest interleukin-23 inhibitor approved by 
American FDA and it exerts its antagonism of interleukin-23 by selectively targeting 
the p19 subunit of the interleukin-23 receptor [5]. The drug is currently indicated 
for moderate to severe plaque psoriasis in adults. Currently the drug requires four 
sets of dosing per year and one set of dosing per year is currently being reviewed by 
the American FDA [5]. Risankizumab has shown good efficacy in clinical trials with 
a 90% improvement on the PASI scale in 74.8%–75.3% of the patients by week 1 [5]. 
Risankizumab has also performed well in head-to-head trials, displaying superior 
efficacy in comparison to adalimumab, ustekinumab, and secukinumab with a similar 
fast onset as secukinumab [34–36]. Furthermore, risankizumab has shown high dura-
bility as patients experienced recurrence of moderate to severe pathology an average 
of 295 days post discontinuation [5]. Unfortunately, there is no long-term safety data 
available like older medications, however risankizumab has shown excellent safety 
profile data both for short term use (16 weeks) and for long term use including up to 
69 months [37]. Like other interleukin-23 class agents, risankizumab has no concern 
for increased risk of inflammatory bowel disease or tuberculosis reactivation, and the 
most common adverse effects are upper respiratory infections, headache, and injec-
tion site infections [5].

Mirikizumab is the latest investigational interleukin-23 inhibitor which also 
targets the p19 subunit of the cytokine receptor however it is not yet approved 
by the American FDA for treatment of plaque psoriasis [5]. Clinical trial data has 
shown mirikizumab increases PASI by 90% by week 16 in 67% of the patients with 
the most common adverse effects being viral and upper respiratory tract infec-
tions [38]. Trials have also demonstrated that continued use for patients who do 
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not achieve the primary end point of 90% improve in PASI scale by 16 weeks may 
achieve it with continued use up to 104 weeks [39].

5. Interleukin-12/23 inhibitors

The interleukin-12/23 inhibitors treat psoriasis by exhibiting a combination of 
blockade on the interleukin-12 and interleukin-23 receptors. Currently, ustekinumab 
(Stelara) is the only medication in this class that is FDA approved to treat moderate 
to severe plaque psoriasis and psoriatic arthritis in adults and pediatric population 
down to 6 years of age [5]. Ustekinumab’s mechanism of action entails binding with 
high affinity and specificity to the p40 subunit of both the interleukin-12 and inter-
leukin-23 receptors and suppressing the inflammation facilitated by these cytokines 
[40]. This agent is less efficacious than other biologics and some patients may 
experience worsening of psoriatic symptoms during the 3rd month of medication 
use and may benefit from an increased dose or an increased frequency of dosing [5]. 
Ustekinumab has long track record of good safety profile data for over 20 years and 
uniquely it is the only biologic approved for dose changes based on a patient’s weight 
without increase risk of adverse events [5].

6. Conclusion

The arsenal of biologic options for the treatment of psoriasis is continually 
expanding with each agent containing its own merits and demerits with respect to 
other available biologics. After reviewing the facts of each biologic an informed clini-
cian may cater the most appropriate therapy for the right patient so as to produce the 
best possible patient care and patient satisfaction (Figure 1 and Table 1).

Figure 1. 
Biologics are large molecule proteins that must be administered subcutaneously or intravenously. Subcutaneous 
injections can be delivered in multiple anatomical locations such as the outer surface of the upper arm, top of the 
thigh, the buttocks, or in the abdomen. In the photograph here, a patient self-administers a biologic treatment in 
the outer abdomen. Importantly, the abdominal injections must occur above the waistline and not include the navel.
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Perspective Chapter: Role of 
Curcumin in the Management of 
Rheumatoid Arthritis and Psoriatic 
Arthritis
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Abstract

Rheumatoid arthritis (RA) and psoriatic arthritis (PsA) are chronic inflammatory 
illnesses categorized by joint pain and swelling, along with systemic symptoms. The 
distinction between RA and PsA may be difficult to determine since their clinical 
presentations and symptoms are so similar. RA and PsA are treated in a palliative 
manner since they are not curable diseases. Allopathic medicines have serious side 
effects, and long term-consumption decreases patient quality of life. Hyperacidity, 
edema, stomach ulcers, gastrointestinal bleeding, perforation, and reduced appetite 
are some of the most common adverse effects. Curcumin, the primary active compo-
nent within Curcuma longa (turmeric), has been demonstrated to be helpful in treat-
ing RA and PsA, with effectiveness attributed to its mode of activity. This chapter 
defines the correlation between RA and PsA and reports on the use and mechanism 
of curcumin in the management of these conditions. According to various literature 
surveys and evidence, it can be concluded that curcumin is a safe and effective thera-
peutic option for managing RA and PsA compared to synthetic medications.

Keywords: rheumatoid arthritis, psoriasis, psoriatic arthritis, curcumin, 
anti-inflammatory, Immunomodulator

1. Introduction

Rheumatoid arthritis (RA) is a severe immune-mediated condition that impacts more 
women than men and is most common among the elderly. In 2002, the prevalence rate 
was reported to range from 0.5–1% of the population, with geographical variation [1]. 
Synovial joint inflammation and deformity, and inflammation of surrounding tissues 
such as tendons, ligaments, and muscles, characterize this condition. Although RA is 
associated with an aberrant immune response, the basic causes and pathophysiology 
of the illness are still unknown. It is said to be induced by aberrant immune system 
responses as a consequence of numerous hereditary and environmental variables [2]. 
These immune system alterations might occur several years before patients begin to expe-
rience symptoms. RA damages the lining of synovial joints, causing increasing disability, 
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early mortality, and economic hardship. Arthralgia, edema, and erythema, as well as 
reduction in degree of movement, are all symptoms of symmetrical joint activation [3]. 
Mild RA is defined as presence of symptoms for less than 6 months, while developed RA 
is defined as presence of symptoms for longer than 6 months. Joint inflammation and 
injury that worsens over time can lead to disability and a lower quality of life [4].

Psoriasis is an illness that mostly damages the skin or joints and affects 2–3% of the 
population. The heart, aorta, and lungs can also be impacted by the condition. The 
percentage among sufferers with psoriasis who progress to psoriatic arthritis (PsA) 
remains unclear, with rates varying from 6–42% in various studies. According to one 
comprehensive study, PsA impacts up to 24% of psoriasis sufferers. Psoriasis often 
develops 8 to 10 years before PsA. Because both RA and PsA are immune-mediated 
chronic inflammatory illnesses with similar pathophysiology, they should be treated 
together to reduce pharmaceutical adverse effects and costs [5].

PsA is a recurrent, inflammatory musculoskeletal condition that is associated 
with skin psoriasis and is seronegative. It affects men and women equally around the 
ages of 40 and 50 [6]. Peripheral and axial joints, enthesis, skin, and nails are among 
the organ system that are impacted. PsA is correlated with comorbidities including 
osteoporosis, uveitis, subclinical intestinal inflammation, and illness [7].

Identification of PsA has been challenging due to its heterogeneity. However, 
categorization parameters including CASPAR (ClASsification criteria for Psoriatic 
ARthritis) [8] as well as various screening methods have simplified the diagnostic 
process for general practitioners, dermatologists, and rheumatologists. Estimates 
of prevalence within the general population are quite variable, owing to variances 
in epidemiological study methods [9]. The estimated frequency of PsA ranges from 
0.16 to 0.25% [10], according to updated categorization criteria. PsA is characterized 
by synovial hyperplasia, immune cell infiltration, and proliferation of both the skin 
and synovium. Ache, edema, and physical discomfort affect sufferers’ ability to work 
effectively in everyday activities, leading to a decreased standard of living [11].

Both RA and PsA are severe inflammatory conditions marked by joint discomfort 
and edema as well as systemic symptoms. Both can cause joint injury as well as loss of 
function if not detected early. Consequently, early detection is critical for developing 
treatment methods that will improve therapeutic and radiological results [12].

Clinically, distinguishing between RA and PsA is complicated because their 
clinical presentations and symptoms are so similar. Both conditions are connected to 
prevalent varieties of arthritis, including gout or secondary osteoarthritis (OA), and 
share parallels with other inflammatory disorders [13].

Traditional medicine like curcumin has been used in conjunction with pharmaceu-
ticals to manage RA and PsA. Treatment for these conditions aims to alleviate inflam-
mation and prevent progression of the disease, including irreversible bone loss, preserve 
joint and muscle function, and reduce disease activation. Nonsteroidal anti-inflamma-
tory drugs (NSAIDs), immunosuppressive agents, slow-acting antirheumatic drugs, 
immunological and biological agents, and botanicals are among the medications used.

First-line treatment to slow illness progression or decrease discomfort involves the 
use of biologic disease-modifying antirheumatic medications such as tocilizumab (an 
interleukin 6 (IL-6), sarilumab (an IL-6 inhibitor), or abatacept (an CD80/86 inhibi-
tor). The mechanism of action of such medicines differs according to the drug used, but 
the main impact is to reduce inflammatory mediators and induce death in dysfunctional 
autoimmune cells. Despite their great efficacy, these drugs are hindered by their high 
costs [14]. NSAIDs are an alternative approach. Although these drugs are helpful exclu-
sively for moderate instances of PsA, they cannot completely reduce symptoms [15].
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Turmeric (Curcuma longa) is a curry spice as well as ancient Chinese therapeutic 
plant with anti-inflammatory applications. Components of turmeric include curcumi-
noids (curcumin, demethoxycurcumin, and bisdemethoxycurcumin), volatile oils 
(natlantone, tumerone, and zingiberone), proteins, carbohydrates, and resins. Turmeric 
regulates inflammation, cell development, and apoptosis, making it suitable for both 
prevention and treatment of various ailments due to its antioxidant and anti-inflam-
matory applications, along with its high safety profile, the bulk of which is attributed to 
curcumin [16]. Curcumin interacts with a wide variety of molecular domains, making it 
a pleiotropic chemical. According to in vitro and in vivo research, curcumin is a promis-
ing curative drug for various chronic illnesses, including pancreatitis, inflammatory 
bowel disease, chronic anterior uveitis, and certain malignancies. Curcumin’s physi-
ological actions or molecular processes have been explored in numerous cell and animal 
investigations, and research is ongoing. Curcumin has attracted attention as a possible 
RA treatment due to its antioxidant properties and regulatory role of associated inflam-
matory agents [17]. Curcumin is presently available as beverages, pills, capsules, lotions, 
gels, nasal sprays, extracts, and coloring additives for both food and medicinal applica-
tions. Even though several in vitro and in vivo investigations have demonstrated cur-
cumin’s safety and effectiveness profile, further placebo-controlled prospective studies 
are required before oral curcumin can be suggested as a viable therapy for RA and PsA.

2.  Epidemiological characteristics of rheumatoid arthritis  
and psoriatic arthritis

RA and PsA have different epidemiological characteristics [18]. RA affects more 
than one million people in the United States [19], whereas PsA affects around half a 
million people [20]. Psoriasis affects roughly 30% of individuals [21]. RA and PsA 
are prevalent in different regions of the world. RA is common in various populations, 
with prevalence rates ranging from 0.5 and 1.0%; however, prevalence is significantly 
greater among Native American Indian communities (5–7%) but lower in China and 
Japan (0.2–7%) [22–24]. The ubiquity rate of PsA in the United States and Europe 
ranges from 0.1 to 0.4%, whereas it is lower in Japan. This diversity of incidence shows 
that risk of illness is impacted by both environmental and hereditary variables [25, 26].

3. Pathogenesis of rheumatoid arthritis and psoriatic arthritis

Clinically, RA and PsA are both comparable and distinct. This is probably due to 
underlying genetic variation, with some genes involved in pathogenesis being shared 
by both diseases and others contributing to each disease’s unique pathogenesis [27]. 
According to studies, each illness is produced due to integrated and complicated 
signaling pathways that impact various immune responses that perform distinct roles 
in disease pathogenesis [28]. It is apparent that innate or adaptive immunological 
reactions are involved [29]. T cells, B cells, and the coordinated interplay of pro-
inflammatory cytokines all play important roles in the pathogenesis of RA. In PsA, 
activated T lymphocytes and macrophages perform a crucial function [30].

3.1 Rheumatoid arthritis

RA susceptibility is mostly determined by genetic factors, with heritability 
varying between 50 and 60%. More than 30% of genetic risk is accounted for by the 
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human leukocyte antigen (HLA) locus, while non-HLA genes, such as tumor necrosis 
factor-alpha (TNF-alpha), have also been identified [31]. The pathophysiology of RA 
is characterized by a complex interaction between the adaptive and innate immune 
systems, as well as inflammatory infiltrates in the synovium and synovial fluid. 
Key contributors to the disease include dendritic cells, mast cells, neutrophils, and 
macrophages. T cells and B cells generate cytokines, antibodies, and immunological 
complexes, with the onset of RA attributed to phosphoinositide-3-kinase (PI3K) 
delta and gamma signaling molecules associated with T cells and B cells, as well as 
neutrophil and mast cell activity. The production of pro-inflammatory cytokines and 
chemokines, along with dysregulation of three essential T-helper (TH) cell sub-
types—TH1, TH17, and regulatory T (Treg) cells—play crucial roles in the initiation 
and progression of RA [32].

3.2 Psoriatic arthritis

According to family research, the genes linked with PsA are HLA-CW*0602, 
IL-23r, and IL-12b [33]. The unavailability of established genetic vulnerability sites 
may also be associated with reduced incidence and greater variability of PsA [34]. 
Genetically predisposed people who have a dysfunctional immune response are 
hypothesized to develop PsA, resulting in immune cell infiltration and cytokine 
production. Infiltrating cells such as activated T cells and macrophages are assumed 
to perform a key role in generating inflammatory or inflammatory and degenerative 
events within joint tissues, along with skin psoriasis [35]. Inflammatory cytokines 
released via T cells, including IL-1, IL-2, IL-10, interferon (IFN), and tumor 
necrosis factor (TNF), are abundant in the synovium [36]. Development of PsA is 
linked to the IL-22 and IL-23/Th17 axis [37]. In matched PsA synovial tissue and 
skin samples, the expression of IL-17 genes was higher in the skin compared to the 
synovium, but the overexpression of TNF pathway was equivalent between both 
sites. The expression of angiogenesis-related genes and IL-6 was elevated in the 
synovium but not in the skin [38]. According to an assessment of PsA etiology, there 
may be four clinical phenotypes that are determined by genotype: synovial predomi-
nant, entheseal predominant, axial predominant, and mutilans [39].

4. Difference between rheumatoid arthritis and psoriatic arthritis

RA is characterized as an immune-mediated, persistent, inflammatory condition 
that causes symptoms like synovitis, cartilage degeneration, and bone destruction. 
PsA is also an autoimmune systemic illness characterized by numerous radiological 
symptoms [40]. Table 1 lists the features of RA and PsA.

5. Clinical characteristics of rheumatoid arthritis and psoriatic arthritis

RA categorization guidelines were created by the American College of 
Rheumatology (ACR) and the European League Against Rheumatism (ELAR) 
for patient identification or application in the clinical trials [42]. Confirmation of 
unambiguous, persistent clinical synovitis in at least one joint is the most important 
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clinical feature of RA. The number of afflicted joints, duration of symptoms, and 
existence of serological indicators or an increased acute-phase reactant round out 
the criteria for RA. PsA classification criteria are used to classify individuals having 
inflammatory articular illness for clinical studies in psoriatic arthritis [43]. Psoriasis, 
psoriatic arthritis, psoriatic nail degradation, and dactylitis are all important clinical 
features. Neither categorization nor diagnostic criteria should be conflated. In RA, 
joint involvement is generally symmetric, but joint association in PsA is frequently. 
Individuals with RA mostly experience polyarthritis (five joints affected), however 
joint involvement can also be oligoarticular or polyarticular [44].

RA usually affects the wrists, shoulders, elbows, and metacarpophalangeal joints. 
PsA usually affects the distal interphalangeal joints of the hands and feet, major 
joints of lower extremities, the axial spine, and sacroiliac joints, as well as the meta-
carpophalangeal joints. Due to the potential damage to the axial skeleton by PsA, it 
is classified within the spondylarthritis spectrum rather than as RA. This includes 
involvement of areas such as the sacroiliac joint and spine [45].

About 35% of individuals with PsA experience enthesis (inflammation of attach-
ment points of tendons or ligaments), but enthesis is rare in RA [46]. In PsA, dactyli-
tis (inflammation of whole digit) is a frequent symptom, occurring in approximately 
50% of sufferers. Dactylitis affects only around 5% of RA sufferers [47].

Extra-articular symptoms of RA and PsA include ocular problems [48]. 
Keratoconjunctivitis sicca is a frequent ocular symptom of RA, affecting about 18% of 
individuals [49].

Both RA and PsA cause cutaneous symptoms. Rheumatoid nodules, vasculitis skin 
lesions, and granulomatous dermatoses are the most frequent cutaneous manifesta-
tions of RA. In 84% of patient with PsA, skin symptoms manifest before or predate 
the appearance of joint problems. Approximately 96% of people with PsA either 
present with or have a history of and even a genetic background of psoriasis [50, 51].

Features Rheumatoid arthritis Psoriatic arthritis

No. of affected 
joints

30–50% with arthritis Predominant: polyarthritis

Contribution of 
joints

like distal interphalangeal joints is the examle. Usually, distal interphalangeal 
joints

Enthesitis Typically, medically diagnosed in 60–80% Not typical

Dactylitis Present in 30% Not typical

Axial involvement Axial spondylarthritis phenotypes Erosive cervical disease

Skin, nail disease 80% in psoriasis and 60% in nail disease Reduced community threat or 
background threat

Serology RF and CCP are generally negative RF or CCP are generally positive

Radiographic 
alterations

Periosteal new bone formation (uncommon 
especially in early disease)

Erosion or osteopenia

CCP = cyclic citrullinated peptide, RF = rheumatoid factor.
Adapted from: [41].

Table 1. 
Differentiating rheumatoid arthritis from psoriatic arthritis.
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6. Diagnosis of rheumatoid arthritis and psoriatic arthritis

6.1 Rheumatoid arthritis

Two indicators commonly used for diagnosing RA are anti-cyclic citrullinated 
antibodies (anti-CCP) and rheumatoid factor (RF). Meta-analysis studies suggest 
that anti-CCP exhibits either identical or greater sensitivity (67% for anti-CCP vs. 
69% for RF) and greater specificity (95% for anti-CCP vs. 85% for RF) compared to 
RF. Moreover, anti-CCP has a stronger predictive value for the onset of erosive illness. 
It is important to note that while RF and anti-CCP are highly specific, they can also be 
found in a wide range of other illnesses [52].

In patients with RA, antinuclear antibodies (ANAs) and anti-double-stranded 
DNA (anti-dsDNA) antibodies are commonly detected. However, it is worth consid-
ering that the use of TNF monoclonal antibodies like infliximab for managing RA 
may elevate the serum concentration of ANA and anti-dsDNA [53].

6.2 Psoriatic arthritis

Diagnosing PsA can be challenging because of the many similarities between it 
and other rheumatological diseases such as RA, OA, and gout. Furthermore, between 
10 and 15% of undiagnosed psoriatic patients in dermatological clinics are undiag-
nosed, with a delay in diagnosis also connected with poorer disease outcomes [54]. In 
theory, diagnostic testing for PsA is not available; instead, individuals are diagnosed 
depending only clinical features. Symptoms are typically diverse, with “domains” 
such as peripheral arthritis, enthesitis, dactylitis, axial illness, psoriasis, and nail 
diseases occurring frequently [55].

7.  Comorbidities associated with rheumatoid arthritis  
and psoriatic arthritis

Comorbidities associated with autoimmune inflammatory illnesses include infec-
tions, cancer, depression and anxiety, cardiovascular difficulties, non-alcohol fatty 
liver disease (NAFLD), and obesity [56].

Table 2 lists important comorbidities associated with RA and PsA.

S.no Comorbidities Rheumatoid arthritis Psoriatic arthritis

1. Cardiovascular RA is associated with an increased 
risk of cardiovascular illness, with the 
greatest incidence occurring among the 
elderly [57].
There has been evidence of a heightened 
incidence of atrial fibrillation, stroke, 
and hypertension [58].
Even after accounting for frequent 
cardiovascular comorbidities or 
risk factors, systemic inflammation 
increases the potential of cardiovascular 
mortality in RA sufferers [59].

PsA is associated with 
a greater incidence of 
myocardial infraction, angina, 
and hypertension [60].
Level of severity of PsA 
is a major determinant of 
cardiovascular morbidity, 
along with established risk 
factors for cardiovascular 
conditions such as diabetes 
and hyperlipidemia.
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8. Treatment of rheumatoid arthritis and psoriatic arthritis

Treatment methods for RA and PsA may differ due to variations in disease etiology 
and therapeutic response. Medications that target upstream factors like TNF seem to be 
beneficial for both PsA and RA. However, medications targeting downstream cytokines 
show high condition-specific efficacy. For example, targeting IL-6 is highly effective in 
RA, while targeting IL-17A is effective in PsA but not necessarily in both diseases.

Disease-modifying antirheumatic drugs (DMARDS) have long been utilized for 
managing rheumatological diseases, but their long-term therapeutic benefits in PsA 
are primarily based on clinical experience rather than comprehensive trial-based 
study. PsA can be treated with a number of approaches, including nonpharmacologi-
cal approaches such as weight loss, smoking cessation, and exercise. NSAIDs and 
corticosteroid injections are utilized to alleviate symptoms.

8.1 Nonsteroidal anti-inflammatory drugs

Patients benefit from treatment with NSAIDS for alleviation of symptoms, but 
NSAIDs do not completely resolve or stop joint deterioration or the psoriatic compo-
nent of PsA [69]. Indeed, no changes in psoriasis area severity index (PASI) score or 
erythrocyte sedimentation rate (ESR) were identified in controlled investigations [70].

S.no Comorbidities Rheumatoid arthritis Psoriatic arthritis

2. Malignancies Increase in non-Hodgkin’s lymphoma, 
Hodgkin’s condition, cancer of lungs 
and skin cancer of nonmelanoma, were 
reported in a investigation of 20,699 
individuals with rheumatoid arthritis 
between 1977 and 1987, previous studies 
demonstrate link among rheumatoid 
arthritis and non-Hodgkin’s lymphoma, 
Hodgkin’s disease, lung cancer [61].
Other community-based studies found 
that smoking-related malignancies are 
20–50% more likely and nonmelanoma 
skin cancer is 470% more likely in 
patients with RA. The majority of 
cancers are linked to psoriasis and RA 
not PsA, indicating a disease-specific 
relationship.
Several variables, including patient 
characteristics [62], illness features, and 
lifestyle factors, all have an impact [63].

In a cohort study of PsA, 
around 10.2% of participants 
got cancer; however, this 
rate does not vary from the 
rate of cancer in the overall 
community [64].
Malignant neoplasms were 
shown to be the third leading 
cause of mortality (17.0%) in 
patients with PsA [65], after 
cardiovascular and respiratory 
system illnesses [65].

3. Nonalcoholic 
fatty liver disease 
(NAFLD)

NAFLD affects 10–24% of people in the 
normal community whereas it impacts 
57.5–74% of the obese population [66].
According to the analysis of autopsy 
histologic liver discomfort in RA 
patients, fatty alterations were seen in 
42 of 182 cases (23%) [67].

PsA was demonstrated to be 
a determinant of NAFLD in 
individuals with psoriasis 
in an Italian study [68] 
regardless of age, gender, 
BMI, or obesity.

Table 2. 
Comorbidities associated with rheumatoid arthritis and psoriatic arthritis.
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8.2 Conventional synthetic disease-modifying antirheumatic drugs

For the management of RA, methotrexate is the most prescribed conventional 
synthetic disease-modifying antirheumatic medication (csDMARD). Methotrexate is 
reported to decrease disease intensity and increase quality of life in individuals with 
PsA. Leflunomide has proven to be more effective than placebo in treating patients 
with PsA [71].

8.3 Biologic disease-modifying antirheumatic drugs

8.3.1 TNF-α inhibitors

TNF-α is a proinflammatory cytokine overexpressed in the synovium of inflamma-
tory arthritis patients. The US Food and Drug Administration (FDA) has approved five 
TNF inhibitors for the treatment of RA and PsA: etanercept, infliximab, adalimumab, 
golimumab, and certolizumab pegol. TNF inhibition in RA inhibits bone degrada-
tion as well as reduces injury via reducing osteoclast production to decrease systemic 
inflammation. TNF-α inhibitor’s capacity to prevent the production of matrix metal-
loproteinases and aggrecanases has been proposed as a way to decrease cartilage matrix 
degradation. TNF-α inhibitors diminish synoviocyte hyperproliferation and T-cell 
and microphage infiltration in PsA, decreasing synovial thickness. TNF-α inhibitors 
control angiogenesis and osteoclastogenesis in PsA and decrease synovitis [72].

Inhibitors of IL-17A target various immune cells including T helper (Th) 17 cells, 
macrophages, mast cells, dendritic cells, natural killer cells, and CD8+ T cells, all 
of which release IL-17A, a proinflammatory effector cytokine. PsA patients had 
increased levels of IL-17A in their synovial fluid, which has been linked to pathogenic 
angiogenesis, osteoclastogenesis, and fibrogenesis in studies. Interactions between 
IL-17A and synovial-like fibroblast, osteoblast, and osteoclast precursors encour-
aged persistent inflammation and bone alterations in PsA, which contribute to joint 
destruction 91. Osteoclastogenesis, upregulated matrix metalloproteinases, and 
another proinflammatory cytokines can also be induced by TNF-α and IL-17. The 
existence of IL-17-generating T cells in PsA patients is linked to illness performance 
markers (such as CRP and ESR) or radiographic degradation. Secukinumab and 
oxekizumab, both IL-17A inhibitors, have been approved by the FDA for the manage-
ment of active PsA [73].

8.3.1.1 IL-12 and IL-23 dual inhibitor

IL-12 and IL-23 are two key cytokines associated with the progression of psoriasis 
and PsA. In response to inflammation, monocytes or macrophages release IL-12, 
which stimulates Th1 cells, while myeloid dendritic cells produce IL-23, a cytokine 
that regulates the activity of Th17 cells [74]. IL-12 aids in the differentiation of Th1 
cells and the activation of natural killer (NK) cells, while IL-23 is linked to osteoclas-
togenesis and bone degradation.

Ustekinumab, an inhibitor of the IL-12/23p40 subunit, blocks Th1 and Th17 dif-
ferentiation and downstream IL-17 production. Phase III clinical studies have shown 
that ustekinumab significantly reduces the radiographic progression of joint damage 
and improves clinical symptoms in individuals with active PsA [75].

However, ustekinumab has not been found to be effective in individuals with RA. 
Similarly, guselkumab, a specific inhibitor of IL-23, has shown ineffectiveness in 
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individuals with RA, although initial results in patients with PsA suggest it may help 
with joint pain. Further research is needed.

In a phase II study of PsA, risankizumab, a specific inhibitor of IL-23, has shown 
promising effects [76].

8.3.1.2 IL-6 inhibitors

In acute-phase inflammatory reactions, macrophages and T cells generate IL-6, 
a proinflammatory cytokine. IL-6, like transforming growth factor and IL-23, helps 
to keep pathogenic Th17 cells differentiated and produce IL-17. IL-6 levels in the 
synovium have been found to be elevated in individuals with active RA and PsA [77]. 
Tocilizumab or sarilumab, two IL-6 inhibitors approved by the FDA for the manage-
ment of RA, decrease illness activity and radiographic joint damage. For the treat-
ment of RA, further IL-6 inhibitors (such as olokizumab) are being developed [78].

8.3.1.3 T-cell activation inhibitors

Abatacept, a fusion protein that interacts with CD80/CD86 ligands on the surfaces 
of antigen-presenting cells, works by suppressing T-cell stimulation and reducing 
levels of proinflammatory cytokines and autoantibodies. The FDA has approved 
abatacept for the management of active RA, particularly in individuals who have not 
responded well to TNF inhibitors. Additionally, the FDA has authorized abatacept for 
the management of active PsA. Findings from a phase III trial have demonstrated the 
effectiveness of abatacept, regardless of prior exposure to TNF inhibitors. However, 
it is worth noting that in individuals with both psoriasis and PsA, abatacept did not 
improve skin symptoms compared to placebo [79].

8.3.1.4 CD20 inhibitors

B cells play a significant role in RA by generating autoantibodies, which are 
immune proteins that mistakenly target and react with a person’s own tissues or 
organs. Additionally, B cells produce various cytokines and express the receptor 
activator of nuclear factor kappa B ligand (RANKL), which promotes the develop-
ment and activation of osteoclasts. B cells express CD20 molecules, and inhibiting 
them leads to B cell loss and direct downregulation of RANKL and proinflammatory 
cytokines.

Rituximab, a CD20 inhibitor, is approved by the FDA for the treatment of RA in 
individuals who have not responded to TNF inhibitors when used in conjunction with 
methotrexate. Clinical trials have shown the efficacy of rituximab in treating RA. 
However, rituximab has not been found to be helpful in individuals with PsA, pos-
sibly because they lack circulating autoantibodies [80].

8.4 Targeted synthetic oral small-molecule disease-modifying drugs

8.4.1 Phosphodiesterase-4-inhibitors

Phosphodiesterase-4 (PDE4) is an enzyme that increases cyclic adenosine mono-
phosphate breakdown, upregulating inflammatory responses by increasing levels of 
cytokines such as TNF-α, IL-12, and IL-23. Apremilast, a PDE4 inhibitor, is approved 
by the FDA for the management of active PsA. Approval was based on data from 
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phase III human trials that showed apremilast reduced disease activity and improved 
clinical outcomes. There have been no studies evaluating apremilast’s potential to slow 
radiographic progression. Apremilast was demonstrated to decrease TNF release from 
human rheumatoid synovial membrane cells and diminish clinical disease activity in 
animal models of RA. Furthermore, in a phase II trial of individuals with RA, apremi-
last was shown to be ineffective when compared to placebo [81].

8.4.1.1 Janus kinase inhibitors

Janus kinases (JAKs) are cytoplasmic tyrosine kinases that control inflammatory 
cytokine signaling, such as IL-2, IL-4, IL-7, IL-9, IL-15, and IL-21, therefore regulat-
ing immune responses. Tofacitinib is approved by the FDA for the management of 
individuals with active RA who have an inadequate response to or cannot tolerate 
methotrexate. Treatment with tofacitinib was linked to a reduction in active disease 
signs and symptoms, enhancement of physical as well as wellbeing condition of 
life, and a reduction in radiographic progress among individuals with RA in clinical 
trials. Tofacitinib was found to be effective for both PsA and psoriasis in the phase III 
Oral Psoriatic Arthritis Trial (OPAL). Tofacitinib’s safety profile was similar among 
individuals with RA and individuals with PsA. The FDA approved tofacitinib for the 
treatment of PsA in 2017 [81].

9.  Curcumin importance for management of rheumatoid arthritis and 
psoriatic arthritis

Curcumin, an antioxidant, anti-inflammatory, and immune-modulatory agent, 
is found in turmeric. It has been found to assist with arthritis and joint pain. Given 
that persistent inflammation is a key feature of arthritis, it is important to note that 
curcumin has been reported to be beneficial for both inflammatory bowel disease 
(IBD) and irritable bowel syndrome (IBS). Additionally, curcumin may potentially 
help reduce neuroinflammation associated with Alzheimer’s disease. Recent studies 
suggest that curcuminoids, when combined with black pepper, may help alleviate the 
painful joint symptoms associated with RA, PsA, or OA.

PsA is a type of inflammatory arthritis that is similar to RA but with significant 
differences. PsA results in shiny, red spots on the skin, often known as “plaques.” 
Psoriatic symptoms are frequently asymmetric, which means that if one wrist hurts, 
the other may be symptom free. Curcumin can help the immune response by reducing 
inflammation, which can help to alleviate joint discomfort, increase mobility, and 
restore functioning in troublesome regions. Curcumin’s anti-inflammatory properties 
have been proven in several trials, including investigations of back pain, muscular 
discomfort, and inflammation associated with asthma and allergies.

The antiarthritic effect of curcumin has been investigated in patients with RA. In 
one study, 45 participants was randomly allocated to one of three groups: treatment 
with 500 mg of curcumin, treatment with 50 mg of diclofenac sodium, or a combina-
tion of the two. The Disease Activity Scores (DAS) of patients across all three groups 
showed significant statistical improvement. However, the curcumin group showed 
superior results and had the highest percentage of recovery. According to the American 
College of Rheumatology (ACR) score, the curcumin group also exhibited the greatest 
reduction in pain and joint edema. Curcumin has been demonstrated to be safe and 
effective in treating RA [80]. Figure 1 shows the effect of curcumin on RA and PsA.
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10.  Mechanism of curcumin in the management of rheumatoid arthritis 
and psoriatic arthritis

Curcumin has great potential for managing both RA and PsA via different 
mechanisms.

10.1 Rheumatoid arthritis

Arthritis produces inflammation and discomfort, yet its root cause is unknown; 
thus, treatment of its underlying causes is challenging. Current therapies for arthritis 
focus on alleviating joint pain resulting from inflammation, normal wear and tear, 
and muscle pain. Steroids, painkillers, and NSAIDs are commonly prescribed to 
manage arthritis symptoms, reducing inflammation and extreme pain. However, their 
long-term use is discouraged due to inadequate pain relief, immunological abnor-
malities, and significant gastrointestinal and cardiovascular side effects. Therefore, 
there is a need for herbal treatments with anti-inflammatory properties, especially in 
managing conditions like RA and OA, given the withdrawal of several FDA-approved 
anti-inflammatory medications. Phytomedicines and chemical compounds derived 
from plants have attracted global interest for their potential in managing various 
debilitating diseases [81].

In addition to its use as a cooking spice, curcumin may be utilized as an alterna-
tive treatment for arthritis. It has traditionally been used in Chinese and Ayurvedic 
medicine as an anti-inflammatory therapy.

Curcumin has shown positive immunomodulatory effects by reducing the gen-
eration of pro-inflammatory cytokines as well as dysregulated immune cell activities 
in RA, including TH1, TH17, and regulatory T (Treg), and B cells. Curcumin has 

Figure 1. 
Effect of curcumin on rheumatoid and psoriatic arthritis.
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been found to reduce the severity of RA complications by inhibiting the produc-
tion of pro-inflammatory mediators such as nuclear factor-B (NF-B), activator 
protein-1 (AP-1), and mitogen-activated protein kinases (MAPKs) in immune cells 
and synovial fibroblast cells. Curcumin also affects the expression of energy-related 
transcription factors, including signal transducer and activator of transcription, 
peroxisome proliferator-activated receptor-c, activator protein-1, cAMP respond-
ing element binding protein, estrogen response element, and others. Consequently, 
turmeric as well its constituents are claimed to possess anti-inflammatory, anti-
diabetic, and anti-lipidemic properties. In several types of cultured cells and animal 
experiments, extracts from the roots of Curcuma longa have demonstrated potential 
anti-inflammatory, antioxidant, chemopreventive, and chemotherapeutic action. 
Curcumin has also been found to help with a variety of clinical problems, including 
cancer, inflammatory illness, and digestive issues. However, according to several 
studies, taking curcumin orally lowers its bioavailability considerably. The ionto-
phoretic technique, which is based on the electromagnetic principle and employs 
direct electrical current, has been utilized in physiotherapy to improve intradermal 
medication delivery [82].

Figure 2. 
Diagrammatic representation for mechanism of curcumin in rheumatoid and psoriatic arthritis.
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10.2 Psoriatic arthritis

Curcumin inhibits the action of nuclear factor kappa B (NF-kB) and various 
inflammatory markers, including tumor necrosis factor-alpha (TNF-a) and inter-
leukin-6 (IL-6). Additionally, it can alleviate discomfort associated with immune-
mediated inflammatory diseases, aside from its anti-inflammatory properties.

Studies have demonstrated that curcumin reduces inflammation and symptoms 
associated with autoimmune collagen-induced arthritis (CIA), which is a common 
animal model used to study RA. These beneficial effects of curcumin may be attrib-
uted to its immunomodulatory action via modulation of T lymphocytes.

Combining acupuncture in the style of Chinese medicine with a daily intake 
of 500 mg turmeric (Curcuma longa root extract) along with 3 mg of black pepper 
extract (Piper nigrum), standardized to contain 95% curcuminoid and 425 mg of 
sarsaparilla root (Smilax officinalis) in powdered capsules may potentially alleviate 
symptoms of PsA and maintain them at a manageable level. PsA can be addressed 
with a treatment regimen that includes acupuncture, turmeric, sarsaparilla root, and 
vitamin D3. Figure 2 depicts the mechanism through which curcumin acts on both 
RA and PsA.

11.  Various in vivo and in vitro studies have demonstrated the role of 
curcumin in the management of rheumatoid and psoriatic arthritis

Table 3 lists some of the studies demonstrating the role of curcumin in managing 
RA and PsA.

S.R.NO Researcher Work done References

1. Amin et al. Study of curcumin’s impact on experimentally generated 
arthritis of the temporomandibular joint. Results show 
curcumin may be useful as an antioxidant agent for 
inflammatory and degenerative conditions like arthritis.

[81]

2. Skyvalidas 
et al.

Study investigating curcumin’s ability to decrease the 
production of IFN and IL-17 in psoriasis and PsA patients’ 
peripheral blood mononuclear cells. Results show that 
curcumin reduces pro-inflammatory IFN and IL-17 production 
in vitro in psoriatic illness, suggesting its potential as a dietary 
immunosuppressant in such individuals.

[82]

3. Martin 
et al.

Study of natural medicine therapy in a patient with PsA. 
Acupuncture, turmeric (C. longa), sarsaparilla (S. officinalis), 
and vitamin D may all be effective natural treatments for 
PsA, as these methods were able to alleviate the patient’s PsA 
symptoms and keep them at a manageable level.

[83]

4. Manca et al. Study of curcumin-loaded hyalurosomes for RA. The ability of 
these vesicles to downregulate the production of anti-apoptotic 
proteins IAP1 and IAP2 and stimulate the production of IL-10 
while reducing the production of IL-6 and IL-15 and reactive 
oxygen species was demonstrated in vitro using fibroblast-like 
synovial cells cultured in synovial fluid. The results suggest the 
potential use of curcumin-loaded hyalurosomes in controlling 
the local consequences of RA.

[84]
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12. Conclusion

RA and PsA are both chronic inflammatory, autoimmune conditions that are 
treated in a palliative manner because they are incurable. The production and use of 
drugs derived from chemical compounds can have serious negative effects, with long-
term usage often decreasing overall quality of life. Curcumin, a compound found in 
natural vegetation, has garnered attention worldwide for its potential in managing 
various debilitating diseases. Specifically, it has shown effectiveness in treating RA 
and PsA. Curcumin interacts with receptors associated with the pathophysiology of 
these diseases, helping to alleviate symptoms. Arthritis, characterized by persistent 
inflammation in multiple joints, can be difficult to diagnose due to its chronic nature. 
Accurate diagnosis is crucial because differences in underlying pathophysiology and 
medication tolerance can significantly impact treatment outcomes. Curcumin has 
proven beneficial in effectively treating both diseases without adverse side effects, 
potentially leading to symptom improvement in both conditions.
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S.R.NO Researcher Work done References

5. Wang et al. Study of curcumin’s therapeutic benefits and pharmacological 
mechanism in collagen-induced arthritis (CIA) rats. Results 
show that curcumin has a substantial pharmacological action 
in lowering the inflammatory response in macrophages and has 
therapeutic benefits in CIA rats. Its mechanism might be linked 
to the inhibition of the NF-B signaling pathway and induction 
of macrophage apoptosis.

[85]

6. Dewangan 
et al.

Study of the effectiveness of curcumin-loaded carboxymethyl 
cellulose acetate butyrate (CMCAB) polymer and the 
development of well-defined nanoparticles, which improve 
CUR-CMCAB nanoparticle solubility for RA therapy. It may also 
be inferred that several phytochemicals, including curcumin, 
can deliver effective treatments without the negative effects 
associated with routinely used drugs if properly produced as 
pharmaceuticals employing specialized carrier systems.

[86]

7. Jeengar 
et al.

Study of the capacity of emu oil to penetrate the skin and 
boost the antiarthritic potential of lipophilic bioactive 
curcumin, which has weak permeability across biological 
membranes. In arthritic animals, topical treatment of a 
curcumin–emu oil combination resulted in significantly 
lower levels of pro-inflammatory mediators TNF-, IL-1, and 
IL-6 (p = 0.05, 0.001, and 0.01 1). Topical administration of 
curcumin with emu oil has the potential to be a noninvasive 
and effective therapy for inflammatory arthritis.

[87]

Table 3. 
Various in vivo and in vitro studies demonstrating the role of curcumin in the management of rheumatoid and 
psoriatic arthritis.
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