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Abstract

Skin and dermatological diseases have a considerable potential to impact a person's social conduct,
self-esteem, and willingness to engage in social interactions. The burden of skin diseases includes both
their high incidence and the long-term morbidity associated with them. Psoriasis is the most prevalent
immune-mediated inflammatory disease worldwide and is a multifactorial skin condition that arises from
the interaction of immunological, genetic, and environmental factors. Numerous comorbidities, such as
psoriatic arthritis, inflammatory bowel disease, metabolic syndromes, and complications related to respira-
tory, cardiovascular, and mental health, are associated with chronic psoriasis. There are several forms of
cutaneous psoriasis. Psoriasis vulgaris is the most common phenotype, accounting for about 85-90% of
psoriasis cases. Based on the clinical severity of the lesions, patients with psoriatic disease can be catego-
rized as having mild, moderate, or severe disease. This review highlights various psoriasis presentations,
their clinical signs and symptoms, and the available treatment options.
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1. Introduction and Definition

—— ! term morbidity associated with them, such as
Skin is an essential organ that serves

severe itching (as in atopic dermatitis and ur-

primarily as a barrier. Skin diseases have the
potential to impact a person's social conduct,
self-esteem, and willingness to engage in so-
cial interactions (1). Although the relevance of
skin diseases is frequently disregarded due to
their low mortality rates and chronic nature,
statistics suggest that between 21% and 87%
of individuals may be suffering from a skin
disorder (2). The burden of skin diseases in-
cludes both their high incidence and the long-
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ticaria) or deformity (as in leprosy). Psoriasis
and other chronic inflammatory skin condi-
tions are also common, and novel treatments
such as biologics come at a high cost (3).
Psoriasis is a chronic, immune-medi-
ated inflammatory skin disease. The intensity
varies from a few solitary red, scaly plaques
to nearly total body surface involvement. The
degree of severity varies depending on genet-
ics and environmental factors, and it may pro-
gressively worsen with age or wax and wane
(4). People of all ages can be affected by pso-
riasis, which is not specific to any particular
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sex. Psoriasis is linked to several comorbidi-
ties and can affect the joints, skin, and nails.
The main focus of treatment is currently on
managing acute symptoms. Patients who suf-
fer from psoriasis have an increased risk of de-
veloping depression, diabetes, metabolic syn-
drome, and cardiovascular diseases (5). The
etiology of psoriasis is uncertain; however, it
may be linked to an impairment in keratino-
cyte proliferation and differentiation associat-
ed with inflammatory cell infiltration, primar-
ily including T-lymphocytes, macrophages,
and neutrophils (6).

2. Materials and methods

To create a review on various aspects
of psoriasis, a thorough search was conducted
using databases such as PubMed, Scopus, and
Google Scholar. The search was done using
the keywords: (psoriasis), (prevalence), (man-
agement), (etiology), and (manifestations).
Data gathering was completed by August 25,
2024.

3. Epidemiology, Pathophysiology, and Pos-
sible Mechanisms

Psoriasis affects over 8 million people
in the United States (7). The Multinational As-
sessment of Psoriasis and Psoriatic Arthritis
(MAPP) survey found psoriasis prevalence
ranging from 1.4% in Spain to 3.3% in Can-
ada, for an overall prevalence of 1.9%. The
incidence in the USA is slightly greater than
average, at 2.2%. Prevalence varies region-
ally and among ethnic groups within an area,
with higher rates observed in locations farther
from the equator (8). With 8.5%, Norway had
the highest reported prevalence of psoriasis
worldwide, while Asia, with less than 0.5%,
had the lowest rates (9). Psoriasis affects both
men and women in equal measure. Although
psoriasis has been reported to manifest at
birth and as late as the ninth decade of life,
the majority of patients (about 75%) begin to
develop psoriasis before the age of 40 (10). A
bimodal age distribution is observed between
the ages of 18 to 39 and 50 to 69, although
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psoriasis can appear at any age (5, 9). Genetic
background appears to be the primary cause of
most epidemiological variations for psoriasis.
Genetic factors account for over 70% of the
susceptibility to psoriasis. Worldwide reports
have indicated a higher occurrence of psoria-
sis within families. According to twin studies,
monozygotic twins are 2-3 times more likely
than dizygotic twins to develop psoriasis (11).
Psoriasis is commonly understood to be a
complex disease that results from a combina-
tion of hereditary susceptibility alleles and ex-
ternal factors (12).

Although the etiology of psoriasis is
complicated, more knowledge about it has
emerged as basic and clinical research has ad-
vanced. Psoriasis is currently recognized to be
caused by immunological disorders, which are
driven by hereditary and environmental fac-
tors (13). The three components of immunity
are type 1 (T-helper 1 [Th1] + innate lymphoid
cell [ILC] 1), type 2 (Th2 + ILC2), and type
3 (Th17 + ILC3), which are delicately bal-
anced, with regulatory cells controlling the
excess burden. Psoriasis is classified as a type
3 dominant immune disorder that is mediated
by interleukin (IL)-17 (14). The pathological
process originates from a complex network of
cell types, such as keratinocytes, DCs (den-
dritic cells), and T cells, which produce cyto-
kines that lead to a chronic inflammatory state
(15). To contribute to the pathophysiology and
development of psoriasis, keratinocytes and
other immune cells, including T cells, my-
eloid dendritic cells (mDCs), plasmacytoid
dendritic cells (pDCs), neutrophils, and mac-
rophages, collaborate to establish an inflam-
matory circuit (13). Psoriasis lesions produce
a variety of cytokines. These cytokines trig-
ger inflammation, cause endothelial cell dam-
age, and have different levels of involvement
in the development of psoriasis. But the two
most important cytokines are IL-17 and 1L-23.
Additionally, TNF-a plays a critical function,
most likely through preserving the cells that
produce these cytokines or by amplifying their
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effects (14).

4. Risk Factors
4.1. Obesity

Research indicates that obesity both
predisposes people to the onset of psoriasis
and exacerbates pre-existing psoriasis through
pro-inflammatory pathways (16). White adi-
pose tissue was previously thought to be an in-
ert energy storage tissue, but since white adi-
pose tissue is now known to be an important
endocrine organ secreting a wide range of sol-
uble mediators involved in immunity, inflam-
mation, and metabolic and appetite regulation,
the potential link between autoimmunity and
obesity has become even more relevant (17).
Additionally, compared to patients with aver-
age body weight, obese or overweight patients
appear to have more severe psoriasis (18).

4.2. Smoking

Based on the data that is now avail-
able, smoking cigarettes is an acknowledged
environmental risk factor for psoriasis (19).
Severe psoriasis risk has been linked to heavy
smoking (>20 cigarettes per day) by more than
a twofold margin (20). The correlations be-
tween psoriasis and smoking are probably due
to a variety of pathophysiological processes.
Smoking increases the risk of vascular endo-
thelial dysfunction, leads to damage by free
radicals and oxidative stress, decreases plasma
antioxidant concentrations, and increases the
viscosity of plasma. There are about 1017 free
radicals in every puff of cigarette smoke. The
development of psoriasis could be one of the
systemic effects that could result from this in-
creased exposure to free radicals (21). Smok-
ing can additionally have an impact on the
development of comorbidities in psoriasis and
psoriatic arthritis patients. Due to the interac-
tion of multiple variables, the relationship be-
tween smoking, psoriasis or psoriatic arthritis,
and comorbidities is nevertheless complicated

(19).
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4.3. Infections

The connection between guttate pso-
riasis and streptococcal infections has been
known for a century. Recently, it was found
that the tonsils of psoriasis patients have
higher detection rates of B-hemolytic strepto-
cocci, especially group C. streptococci, than
the recurrently infected tonsils of patients
without psoriasis (22). Guttate psoriasis is a
self-limiting condition, but it may resurface if
a streptococcal infection occurs. For patients
with resistant psoriasis linked to tonsillitis
flare-ups, tonsillectomy could be an accept-
able treatment (23). In addition, throat infec-
tions can make psoriatic symptoms worse in
individuals who already have plaque psoria-
sis. Helicobacter pylori and Staphylococcus
aureus are examples of other microorganisms
linked to the onset or aggravation of psoriasis.
Papillomaviruses and retroviruses are among
the viruses that have also been linked to pso-
riasis, along with fungi such as members of
the genera Malassezia and Candida (24).

4.4. Medicines

Medicines have the potential to aggra-
vate pre-existing psoriasis, induce psoriatic le-
sions on clinically unaffected skin in psoriasis
patients, or trigger the illness in those with-
out a family history of psoriasis or in those
who are predisposed to it (25). Strong links
have been found between psoriasis and cer-
tain medications. These include beta-blockers,
lithium, imiquimod, terbinafine, interferons,
and antimalarials such as chloroquine. (26).
It has been observed that corticosteroid with-
drawal may flare up pustular psoriasis. There
have recently been reports that NSAIDs like
indomethacin and a variety of other unrelated
medications, such as tetracycline, can exac-
erbate psoriasis (25). NSAIDs, both systemic
and topical, have been shown to aggravate
psoriasis. NSAIDs slow down the metabolism
of arachidonic acid by blocking the cyclooxy-
genase pathway, which ultimately causes leu-
kotrienes to build up. Psoriasis aggravation is
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believed to be caused by this. Synthetic anti-
malarials are effective inhibitors of transgluta-
minase. Transglutaminase has an essential role
in epidermal turnover, and fluctuations in this
enzyme's concentration are considered to be
the cause of psoriasis induction (27).

5. Classification & Clinical Presentations

There is increasing evidence that in-
dividuals with psoriasis are more likely than
the general population to suffer from other se-
vere and chronic disorders, such as diabetes,
hypertension, liver disease, Crohn's disease,
arthritis, or other diseases related to metabo-
lism. Thus, psoriasis can be divided into two
categories: systemic psoriasis and cutaneous
psoriasis (28). There are multiple forms of cu-
taneous psoriasis: plaque (psoriasis vulgaris),
flexural, guttate, pustular, or erythrodermic
psoriasis (29). The most prevalent phenotype,
accounting for around 85-90% of psoriasis
patients, is psoriasis vulgaris (28). Up to 50%
of patients may develop nail psoriasis, which
may present with nail pitting (an indentation
in the nail), onycholysis (a separation of the
nail plate from the nail bed), oil spots (discol-
oration of the nail bed), dystrophy, and subun-
gual hyperkeratosis (29). Table 1 summarizes
the subtypes of psoriasis (Table 1). Figure 1
and 2 demonstrates some of the presentations
of psoriasis (Figure 1 and 2). Treatment lines
are mentioned in Figure 3 (Figure 3).

5.1. Plaque Psoriasis (Psoriasis Vulgaris)
Psoriasis vulgaris is the most preva-
lent type of psoriasis, making up 90% of cas-
es. In this type of psoriasis, papulosquamous
plaques are visible from the surrounding nor-
mal skin (30). Erythematous, scaly, and well-
defined plaques are the hallmark lesions of
plaque psoriasis. The lesions start as erythem-
atous papules and gradually grow into rich
red plaques, which are also known as "salmon
pink" (28). The knees, elbows, scalp, and lum-
bar area are the most common sites for lesions,
which have a symmetric distribution (31). The
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color of the patches varies depending on the
skin tone. Due to post-inflammatory hyperpig-
mentation, there may be transient changes in
the look of color as a result of the damaged

skin layer recovering, especially on brown or
black skin (32).

5.2. Guttate Psoriasis

Guttate psoriasis (GP), which makes
up to 25% of cases of psoriasis, can be iden-
tified by sporadic, "drop-like" papules and
plaques. While GP can resolve in three to four
months, up to 39% of cases have the potential
to progress to chronic plaque psoriasis (33).
The trunk and proximal extremities are sites
of predilection for guttate psoriasis, which
usually manifests as an abrupt onset of numer-
ous, small, dispersed, teardrop-shaped, scaly,
erythematous, pruritic papules and plaques
(34). Guttate psoriasis is a condition that typi-
cally manifests unexpectedly after an acute
infection, like streptococcal pharyngitis (35).
Guttate psoriasis has been linked to both hu-
man leukocyte antigen HLA-Cw6 as well as a
previous streptococcal infection (33). Guttate
psoriasis is more prevalent in children (espe-
cially in adolescents) than in adults, in contrast
to other types of the disease (34).

5.3. Pustular Psoriasis

Aseptic pustules are a typical feature
of a heterogeneous group of skin inflamma-
tory diseases collectively referred to as pus-
tular psoriasis (36). Two separate subtypes
of pustular psoriasis exist: palmoplantar pus-
tulosis (PPP), a localized disease that affects
the palms and soles, and generalized pustular
psoriasis (GPP). Acrodermatitis continua of
Hallopeau, which is described as involving
the fingers, toes, and nails, is a subset of PPP.
With a reported incidence of 0.05-0.12%, PPP
is the most prevalent form of pustular psoria-
sis and is far more common in Japan than in
Western countries (37). GPP prevalences in
France and Japan are estimated to be 0.0002%
and 0.0007%, respectively (36).
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5.3.1. Generalized Pustular Psoriasis

A rare and severe type of pustular pso-
riasis known as generalized pustular psoriasis
(GPP) is characterized by recurring, extensive
episodes of neutrophil-rich pustule develop-
ment in the epidermis. Fever and systemic
inflammation may also accompany these epi-
sodes (38). If left untreated, GPP flares have
the potential to cause major consequences
like sepsis and cardiovascular failure, which
can be fatal (39). It has been noted that infec-
tions, stress, corticosteroid withdrawal, and
pregnancy might cause GPP to start or flare
up again. GPP in pregnancy should be viewed
as a dangerous, potentially fatal circumstance
for the mother and the fetus (40). Based on
the course of the disease and its clinical mani-
festation, multiple subtypes of GPP have
been identified. These include the acute von
Zumbusch type, GPP in pregnancy, formerly
known as impetigo herpetiformis, the annular
GPP clinical subphenotype, and GPP linked to
psoriasis vulgaris (36).

5.3.2. Palmoplantar Pustulosis

Pustulosis palmaris et plantaris (PPP),
also known as palmoplantar pustulosis, is a re-
current and chronic inflammatory skin disease
characterized by erythema, scales, and pus-
tules on the palms, soles, and medial and later-
al margins of the affected areas (41). The acro-
syringium, the eccrine sweat gland apparatus
that is the target of inflammation in psoriasis,
is thought to be the main site of inflammation
in ppp. The most prevalent and well-known
risk factor for PPP is smoking, with stress, hot
weather, infection, dental metal allergies, and
gluten sensitivity serving as additional precip-
itating variables (42). Nails are frequently af-
fected, presenting with pitting, lateral grooves,
longitudinal crests, nail turbidity, nail peeling,
and empyema. Palmoplantar pustulosis can
last for years and is typically resistant to treat-
ment, with periods of partial or total remission
disrupted by recurring exacerbations (28).
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5.3.3. Acrodermatitis continua of Hallopeau

Acrodermatitis continua of Hallopeau
is an uncommon form of pustular psoriasis that
typically appears as a sterile pustular eruption
on the tips of the fingers and toes. It affects the
skin and nail bed, resulting in severe deformi-
ty of the distal phalanges (43). In most cases,
the eruption follows a history of local trauma
or infection; however, additional etiologies,
such as infectious, neurological, inflamma-
tory, and genetic origins, have also been re-
ported (44). Given that ACH pustules are ster-
ile, obtaining cultures from the afflicted skin
area may aid in ruling out infection, however
poor outcomes are probable. Saprophytes may
be found in bacterial cultures of the afflicted
area, however these bacteria are not linked to
the disease's pathophysiology. Viral cultures
or fluorescent antibody assays can be used to
rule out viral paronychias. Histopathological
analysis of a skin biopsy of the lesion, Gram
stain smear, and potassium hydroxide prepara-
tion from the pustules can all be used to make
a conclusive diagnosis of ACH (43). Acroder-
matitis continua of hallopeau typically affects
fingers rather than toes, presenting with tender
pustules and underlying erythema on the tip of
a digit (44). Even though histological charac-
teristics such as hyperkeratosis, parakeratosis,
and subcorneal neutrophil accumulation are
consistent with a localized type of pustular
psoriasis, acrodermatitis may be regarded as a
distinct disease category (45). Since nails are
always involved in ACH, other diseases, such
as PPP, should be taken into consideration if
nails are not involved (28).

5.4. Erythrodermic Psoriasis

Erythrodermic psoriasis (EP) is a se-
vere and uncommon form of psoriasis that
affects less than 3% of the patients with pso-
riasis. It is characterized by erythema and scal-
ing that covers more than 90% of the body's
surface area. Patients with EP may experi-
ence a number of systemic symptoms, includ-
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ing tachycardia, fever, fatigue, dehydration,
lymphadenopathy, and disturbances in serum
electrolyte levels (46). EP has a lengthy course
and is prone to recurrence (28). A variety of
factors have been identified as contributing to
EP, such as prior disease, infection, systemic
corticosteroid treatment, drug discontinuation,
and extreme emotional stress (47). Affected
patients also have an increased risk of second-
ary infection by pathogenic skin flora due to
desquamation and the ensuing disruption of
the skin barrier (48).

5.5. Inverse Psoriasis

Intertriginous psoriasis, another name
for inverse psoriasis, is typified by distinct,
erythematous lesions that appear in the axil-
lary, anogenital and inframammary regions of
the body folds. This contrasts with the most
prevalent type of psoriasis, which typically af-
fects the scalp and extensor surfaces like the
knees, elbows, and sacrum (49). The preva-

Table 1. Psoriasis Subtypes.

Clearly defined salmon-pink plaques featuring adherent white or silvery scales(55)

Plaque psoriasis -

lence of IP varies greatly, between 3 and 36%,
according to various research and demograph-
ics. This variability is attributed to the absence
of clear diagnostic standards and disagreement
about whether genital localization is a compo-
nent of the disease. IP is common in children,
particularly in newborn infants, and often it
manifests as "napkin psoriasis" involving the
diaper area. The quality of life may be greatly
impacted by IP, particularly in relation to sex-
ual function, embarrassment, and shame, even
though it only affects just a fraction of the skin
(50). Corynebacterium species, Streptococcus
species, Candida spp., Malassezia spp., der-
matophytes, and other microorganisms have
been linked to secondary infections in inverse
psoriasis and seem to be more prevalent than
previously believed (51).

5.6. Psoriatic Arthritis
Psoriatic arthritis (PsA) affects 20—
30% of individuals with psoriasis. It primarily

- Areas affected include the scalp, extensor areas such as knees and elbows, periumbilical areas,

and intergluteal cleft(55)

Guttate psoriasis -

Smaller plaques involving the trunk and extremities(56)

- ‘Drop-like’ scaly plaques(55)

Rapid development of diffuse sterile pustules on erythematous non-acral skin(55)

Generalized -
pustular psoriasis - Systemic manifestations include
. arthritis
. fever
. malaise
c leukocytosis
. oral and ocular issues(55)

Erythrodermic psoriasis -

Over 90% of the body's surface is affected by erythema and scale

- Systemic manifestations include

. hypothermia
c hypoalbuminaemia

132

Inverse
(intertriginous) psoriasis

Nail psoriasis

electrolyte disturbances
venous thromboembolism
high-output cardiac failure
pain(55)

Absence of scales; erythematous lesion on flexor surfaces, armpits, and groin (56)

Pitting

Onycholysis
Leukonychia

Splinter haemorrhages
Crumbling

Nail bed hyperkeratosis
Oil spots (55)
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(@) (b)

(©

Figure 1. (a) Plaque psoriasis with silvery scales; (b) Guttate psoriasis presenting as numerous
erythematous, scaly papules on the back; (c) Pustular psoriasis localized to the soles of the foot.

affects people between the ages of 40 and 50,
impacting both men and women nearly equally
(52). In addition to joint and skin symptoms,
the majority of PsA patients also suffer from
many concomitant conditions, including fibro-
myalgia, infections, inflammatory bowel dis-
ease, heart disease, and uveitis (53). Although
10%—15% of patients experience arthritis pri-
or to psoriasis, in many cases, psoriasis and
arthritis manifest simultaneously (54).

6. Treatment Lines

Psoriatic disease patients can be clas-
sified as having severe, moderate, or mild dis-
ease depending on the clinical severity of their
lesions (57). The most widely used method for

(b)

Figure 2. (a) Erythrodermic psoriasis; (b) Inverse psoriasis affecting the axillary area; (c) nail

determining the severity of psoriasis and pso-
riatic arthritis is the Psoriasis Activity and Se-
verity Index (PASI). Using measurements and
evaluations of the degree of skin involvement
as well as the intensity of erythema, desqua-
mation, and plaque induration (thickness) in
each area, the PASI generates an overall score
ranging from 0 (no psoriasis) to 72 (severe
psoriasis) (58). Mild to moderate cases can be
treated topically with a combination of gluco-
corticoids, vitamin D analogues, and photo-
therapy. For moderate to severe cases of pso-
riasis, systemic treatment is often necessary;
the presence of comorbidities like psoriasis
arthritis plays a significant role in treatment
selection (59). BSA (Body Surface Area) is

yellowing, onycholysis, and subungual hyperkeratosis due to psoriasis.
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typically used in the clinical setting to classify
disease severity. When there is no involve-
ment of the face, genitalia, hands, or feet and
the BSA is less than 5%, the condition is con-
sidered mild and can be cleared with topical
medications alone. Moderate illness applies to
patients with 5 to <10% BSA involvement or
those who may require escalation of therapy to
phototherapy or nonbiologic systemic medi-
cines. Severe disease is often defined as >10%
BSA affected or as requiring escalation to bio-
logic therapy (60, 61). The PASI75 response
is the proportion of individuals whose initial
score has improved by 75%. For the major-
ity of psoriasis clinical trials, PASI75 serves as
the benchmark for primary endpoints. How-
ever, the ultimate objective of therapy—the
PASI90 response—is now seen as the most
important result of treatment, particularly for
patients with severe cases (62).

6.1. Treatments for Mild Psoriasis

ALess than 3% to 5% of the body's
surface area is typically affected by mild pso-
riasis. Mild psoriasis can be treated with a va-
riety of drugs, such as calcineurin inhibitors,
topical corticosteroids, vitamin D analogs,
keratolytics, and targeted phototherapy (63-
65). The main treatment for individuals with
localized or mild psoriasis is often topical
corticosteroids. Through the downregulation
of inflammatory pathways, corticosteroids
minimize inflammation, prevent cell division,
and constrict blood vessels. Formulations that
combine corticosteroids with keratolytic drugs
or vitamin D analogs, including tazarotene and
halobetasol propionate, are less likely to cause
adverse effects and more effective than when
taken separately (66). Analogs of vitamin D3
were first made commercially available in the
early 1990s as a topical psoriasis treatment.
The first-line treatments for psoriasis are cal-
cipotriol, calcitriol, and tacalcitol due to their
therapeutic efficacy and low toxicity (67). The
topical calcineurin inhibitors tacrolimus and
Pimecrolimus are frequently used to treat pso-
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riasis, despite not having FDA approval for
this purpose. For extended use (> 4 weeks),
they act as steroid-sparing agents and are es-
pecially beneficial on thinner skin, such as the
skin on the face and intertriginous areas (64).

Phototherapy is an option for inflammatory
skin disorders like vitiligo, eczema, and psori-
asis that involves repeatedly exposing the skin
to ultraviolet (UV) radiation. For the treat-
ment of psoriasis, phototherapy comes in three
primary forms: psoralen plus ultraviolet A
(PUVA), narrowband ultraviolet B(NB-UVB),
and broadband ultraviolet B (BB-UVB) (68).
Nuclear DNA is the main molecular target of
ultraviolet B (UVB) radiation. When light is
absorbed, it produces pyrimidine dimers and
other photoproducts, which ultimately prevent
DNA synthesis (69). The UVB spectrum of
the sun spans a wide range of wavelengths,
from 290 to 320 nm. Originally, artificial UVB
emitters radiated all of this wavelength range.
Currently, UVB therapy is most often admin-
istered using narrowband sources, which emit
UV light within the precise wavelength range
of 311-312 nm. This more focused range has
proven to be the most effective component of
natural sunlight for treating psoriasis and other
skin problems (70). Psoralen-UV-A (PUVA;
320400 nm) therapy was first presented in the
1970s. Psoralens are photosensitizers derived
from plants that can be ingested or applied
topically. A therapeutically advantageous pho-
totoxic response in the skin is brought on by
further UVA irradiation. With response rates
ranging from 74% to 100%, PUVA therapy ef-
fectively treats psoriasis and has anti-inflam-
matory and antiproliferative properties. Thus,
PUVA is among the best options for treating
psoriasis; nevertheless, it is not as well toler-
ated as UV-B phototherapy, and there is more
evidence of its possible carcinogenicity (71).

6.2. Treatments for Moderate-to-Severe Pso-
riasis

Alt is generally accepted that moder-
ate psoriasis is characterized by a body surface
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area coverage of 3~5% to 10%, whereas se-
vere psoriasis is commonly described as 10%
or above. For these patients, a combination of
oral medications, phototherapy, and biologics
is advised by both American and European
guidelines (66). Topical drugs are useful in
treating moderate to severe psoriasis, but they
should not be used as monotherapy. Metho-
trexate, apremilast, acitretin, and cyclosporine
are among the oral options for psoriasis. Oral
drugs, with the exception of cyclosporine, are
typically less effective than biologics in the
treatment of psoriasis (72). The development
of biological agents has significantly increased
the safety and effectiveness of psoriasis thera-
pies in recent years. Currently recommended
biological agents to treat moderate-to-severe
psoriasis include tumor necrosis factor-a in-
hibitors, interleukin-17 inhibitors, interleu-
kin-12/23 inhibitors, and interleukin-23 in-
hibitors (73). Overall, using biologics to treat
psoriasis does not increase the risk of serious
infections or internal malignancies. Common
side effects of all biologics include injection
site reactions, nasopharyngitis, and upper re-
spiratory tract infections; these side effects oc-
cur at slightly higher rates than placebo (72).

6.2.1. TNF-o inhibitors

ATumor necrosis factor-alpha
(TNF-a), a cytokine involved in inflamma-
tion, is the target of a class of drugs known
as TNF-a inhibitors (66). There are currently
five TNF-a inhibitors approved to treat pso-
riasis. Monoclonal antibodies include Inflix-
imab, Adalimumab, and Golimumab; fusion
proteins like Etanercept; and monoclonal anti-
body (mAb) fragments linked to polyethylene
glycol known as Certolizumab Pegol (74). For
patients with advanced congestive heart fail-
ure, hepatitis B infection, demyelinating ill-
nesses including multiple sclerosis, or active
tuberculosis, TNF-o inhibitors are contrain-
dicated. Individuals who are being treated for
latent tuberculosis can also be treated simulta-
neously with a TNF-a inhibitor (72). In terms
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of PASI, a meta-analysis has established that
infliximab is the most effective medication in
this class, with adalimumab coming in second.
Nonetheless, there is a chance of significant
infection when using infliximab, and infusion
reactions might happen (75).

6.2.2. IL-17 inhibitors

AThe etiopathogenesis of immunolog-
ical and inflammatory illnesses, such as pso-
riasis, psoriatic arthritis, and ankylosing spon-
dylitis (AS), involves a series of inflammatory
transformations in which interleukin 17 plays
a role. Human interleukin 17 is a glycoprotein
consisting of 155 amino acids. This family cur-
rently consists of five receptors (IL-17RA to
IL-17RE) and six ligands (IL-17A to IL-17F).
The etiopathogenesis of psoriasis is primarily
linked with the keratinocyte-affecting IL-17A,
IL-17F, and IL-17A/F subtypes (76). IL-17
inhibitors target either the IL-17 ligand or its
receptor; ixekizumab and secukinumab inhibit
the IL-17A ligand, while bimekizumab inhib-
its both the IL-17A and IL-17F ligands, and
brodalumab inhibits the IL-17 receptor (72).
IL-17 inhibitors ought to be taken into consid-
eration as first-line treatment in circumstances
when a prompt therapy response is required.
Inhibiting IL-17 may also be beneficial for pa-
tients with cardiovascular problems (77).

6.2.3. IL-23 inhibitors

ARisankizumab, tildrakizumab, and
guselkumab are the IL-23 inhibitors that the
US Food and Drug Administration has ap-
proved for the treatment of adult plaque pso-
riasis (72). In two separate trials comparing
risankizumab and ustekinumab, 75% of pa-
tients treated with risankizumab and less than
50% of patients treated with ustekinumab at-
tained PASI90. There have been no reports of
increased incidences of cancer, significant and
opportunistic infections, or major cardiovas-
cular events. The reduced administration fre-
quency of anti-IL-23 drugs—generally every
12 weeks as opposed to every 4 weeks with
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secukinumab—is another advantage of these
drugs (78).

6.2.4. IL-12/23 inhibitor

AUstekinumab is the only biologic
that inhibits both IL-12 and IL-23 by inhib-
iting their shared p40 subunit and has been
approved by the US Food and Drug Admin-
istration to treat psoriasis and psoriatic arthri-
tis (72). Regarding ustekinumab's safety pro-
file, findings from Phase II and III trials, both
short- and long-term, are positive and do not
show any dose-dependent side effects (79).

6.2.5. Challenges of Treating Psoriasis with
Biologics

APatients with moderate-to-severe
psoriasis can benefit greatly from biologics.
Biologics are great options for patients who
don't respond to UVB phototherapy in terms
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of safety and effectiveness. Nevertheless,
there are challenges that restrict their use in
the management of psoriasis. Psoriasis treat-
ment is expensive for patients as well as the
healthcare system. Biologics are more costly
than oral medications such as cyclosporine
and methotrexate. The requirement for injec-
tion or infusion is also one of the advantages
and drawbacks of all biologics. Some patients
require at-home assistance or office adminis-
tration because they are uncomfortable self-
injecting (80). One major factor contributing
to the failure of psoriasis treatments is the
development of anti-drug antibodies (ADAs)
against biologics. Both drug-related and pa-
tient-related factors influence the risk of de-
veloping ADAs. The ADAs that are found can
either have temporary or neutralizing effects,
the latter of which totally stops biological
activity by attaching to the drug's active site
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(81).

6.3. Emerging Therapies

Alanus kinase (JAK) inhibitors are
a new drug class that are now considered as
one of the new treatment options for psoria-
sis. These inhibitors are currently available
for the treatment of ulcerative colitis, psoriatic
arthritis, and rheumatoid arthritis. They sup-
press the gene transcription of proinflamma-
tory cytokines by blocking the intracellular
signal pathway that is regulated by JAK and
signal transducer and activator of transcrip-
tion (STAT) proteins (82). Tofacitinib (JAK3
inhibitor), baricitinib (JAK1 and JAK2 in-
hibitor) for plaque psoriasis, and filgotinib
and upadacitinib (JAK1 inhibitors) are among
the oral small molecule medications being
researched to target this pathway in psoriasis
(83).

A glimpse into psoriasis

7. Conclusion

In conclusion, psoriasis is a skin dis-
ease that has major medical and psychosocial
comorbidities. It manifests itself in multiple
ways, such as plaque, pustular, and more. The
etiology of psoriasis is complex; however,
growing therapy options that could signifi-
cantly enhance the quality of life for psoriasis
patients have been made possible by advances
in our understanding of the disease's etiology.
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