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Abstract
Biologic drugs also referred to as biologic response modifiers are powerful medications that comprise small fractions of compo-

nents like sugars, proteins, or DNA. These drugs include a wide variety of products that are derived from all sorts of living sources
including mammals, birds, insects, plants, and even micro-organisms. They offer a new era in the treatment of diseases as they pos-

sess the capability to change the manner of operation of biological intracellular and cellular actions. The developments in the field of

biologics have added new dimensions in the treatment of dermatological issues. They have emerged as appropriate alternatives for
conventional therapies especially in instances where they fail to respond to patient’s needs. The therapy including the use of biologics
based on a treatment approach that involves the interaction with specific underlying components of the immune system. The review

article highlights the biologics used in the treatment of psoriasis since it is a worldwide dermatological problem causing significant
pathological and psychological complications.
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Introduction
Over the past two decades, many treatment advancements have

occurred, that have paved new paths for the treatment of Psoriasis.
Biologics have proved to be a better alternative for the treatment

of psoriasis especially in cases when the general medications fail to
elicit desired responses. With the progress in the field of biologics,
the treatment of psoriasis has undergone dramatic changes due to

its high efficacy and safety. The advent in the development of bio-

logics has also led to a better understanding of the pathogenesis
of psoriasis.

Psoriasis is an autoimmune disorder that is characterized by

the occurrence of scaly indurate erythema. The disease not only
harms the health of the patient but also has an enormous effect
on the quality of life of an individual. Although the disorder has a

topical effect but is also found to be associated with systemic ef-

fects like psoriatic arthritis and mental disturbances [1]. A variety

of biologics are available for the management of psoriasis however
certain elements like rapidity in the onset of action, biological halflife, long-term efficacy, and safety profile are characteristics that

are to be considered in designing the regimen to suit individual
patient’s needs [2].

Classification of biologics
The biologics used for the treatment of psoriasis are classified

into various categories depending upon the target to show inhibition activity. Table 1 provides the classification of biologics with
suitable examples.

How do biologics differ from synthetic drugs? [3,4]
Biologics are drugs that are derived from living cells and have

structurally complex proteins that are not feasible to be chemi-

cally manufactured. On the other hand, synthetic drugs are made

from the chemical process and have a simple chemical structure.
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The target site of biologics
Drugs
TNF-α inhibitors
Adalimumab, Certolizumab-pegol,
Etanercept
IL-12/23 inhibitor
Ustekinumab
IL-23 inhibitors

Guselkumab, Risankizumab

CTLA4-Ig

Abatacept

IL-17 inhibitors

Secukinumab, Ixekizumab

Table 1: Classification of biologics with suitable examples.
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•

The Same drug can be utilized for the treatment of multiple
diseases.

•

Biologics are associated with fewer side effects.

The downside of the usage of biologics [5]

Like synthetic drugs, biologics also possess certain side effects

with the regimen. Some of the drawbacks associated with biologics
are

•

Biologics offer vivid advantages over synthetic drugs. Biologics are

target-specific and the side effects observed are related to exaggerated pharmacological effects, on contrary, the synthetic molecule

expresses harmful non-target effects. Table 2 depicts the differences between biologics and synthetic drugs.
Property

Synthetic drug

Biologic drug

Size

Small molecule

Large molecule

Molecular weight
Manufacturing
process

Reproducing ability

Complexity

Route of administration
Permeability
Distribution

Immunogenicity
Stability

< 500-900 daltons
Through chemical
synthesis

The predictable
chemical process
leads to the manufacturing of identical copies

>140000 daltons

Through recombinant DNA technology

Specialized biological process, made
in living cells

Simple molecule

Complex molecule

High

Low

The preferred route
is oral and nasal
Easily distributed
Absent

Mostly stable

The preferred
route is IV/ SC

Limited distribution
Present

Sensitive to storage and handling
conditions

Table 2: Differences between biologics and synthetic drugs.

The upsides of the usage of biologics
•

Treatment regimens designed with the use of biologics will

be cost-efficient in the future as compared to conventional
drug therapy.

The biologics show allergic reactions, the most common of
which include breathlessness, nausea, rash, itchiness, itchy

•

eyes, etc.

•

of the central nervous system and cardiovascular system.

•

involves cell lysis and massive release of DNA.

•

associated with the consumption of biologics.

There are certain instances where there is the involvement
Presence of lupus-like syndrome is also observed, which
Suppression of the immune system is a common problem
The usage of biologics also shows an increased risk of infections that includes respiratory tract infection, pneumo-

nia, urinary tract infections, hepatitis B, tuberculosis, his•

toplasmosis, etc.

•

of biologics include listeriosis, nocardiosis, etc.

Opportunistic infections that are conferred with the usage
The most serious challenge of concern is the development
of cancer due to the long-term utilization of biologics.

Biologics in treatment of psoriasis

Although the pharmaceutical market is flooded with multiple

conventional options for the treatment of psoriasis that include a
range of pills, creams, ointments, light therapy, etc. however in situ-

ations where conventional treatment does not work, biologics offer a refreshing path that offers an edge over conventional therapy.

The drugs falling under the category of biologics offer their therapeutic benefit by blocking the cells and proteins that play a critical
role in the pathogenesis of psoriasis. The general mechanism of ac-

tion for different categories of biologics is compiled and depicted
in figure 1.
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sponses as well as the side effects associated with the drug include

anaphylactic reactions, respiratory tract infection, urinary tract in-

fections, herpes, elevation in blood pressure, stomach pain, rashes,
and systemic injection reactions[13,14].
Brodalumab

The brand name of the same is Siliq. It is a human monoclonal an-

tibody used for the treatment of inflammatory diseases [15]. The drug

shows its action by binding to the interleukin-17 receptor and suppressing the activation of the same [16]. The drug was first approved

by FDA in the year 2017. The common side effects associated with the
drug include joint pain, headache, fatigue, mouth and throat pain, nau-

Figure 1: General mechanism of action for different categories of
biologics.
Adalimumab

sea, muscle pain, and injection site reactions. The recommended dose
of the same is 210 mg that is administered as a subcutaneous injection
at weeks 0, 1, and 2 followed by 210 mg every 2 weeks [17].
Certolizumab pegol

The brand name by which the drug is sold is Cimzia. It is a biologic

Sold under the brand name Humira is an anti-TNF monoclonal

drug that finds its application in the treatment of psoriatic arthritis. It is

arthritis, etc. the drug got its approval by the FDA in the year 2002.

by UCB and got its approval by Food and drug administration in the

antibody that is used for the treatment of Crohn’s disease, rheu-

matoid arthritis, ulcerative colitis, hidradenitis, psoriasis, psoriatic

The drug is given through subcutaneous injection. The mechanism
of action of adalimumab involves the neutralization of TNF-alpha

bioactivity by preventing the interaction of TNF-alpha with the cell

surface TNF receptors. By this mechanism, adalimumab inhibits
several TNF-alpha-induced events, ie, the release of serum cyto-

kines (IL-6), acute phase reactants of inflammation, matrix metalloproteases, and other markers of cartilage and synovium turnover,

and the expression of adhesion molecules responsible for leuko-

cyte migration [6]. Due to the importance of TNF in host defense,
one of the issues of prime adalimumab, is the increased risk of in-

fections and malignancies [7,8] and the most important infectious
complication is the reactivation of tuberculosis [9].
Abatacept

Sold under the brand name Orencia was developed by Bris-

tol-Myers Squibb and is licensed in the United States. The drug

was approved by FDA in the year 2005is given by route [10]. It

is a modified antibody that is a fusion protein composed of the
Fc region of the immunoglobulin IgG1 fused to the extracellular

domain of CTLA-4. It is used to treat psoriatic arthritis and juvenile
idiopathic arthritis [11,12]. The mechanism of action of Abatacept

is based on the fact that it prevents antigen-presenting cells (APCs)
from delivering the co-stimulatory signal. This prevents the T cells

from being fully activated and even down-regulates them. Simple
signaling without co-stimulation allows the cell to recognize the

primary signal as “self” and not ramp-up responses for future re-

a monoclonal antibody-based drug that has a specific affinity towards

tumor necrosis factor-alpha (TNF-α) [18]. The drug is manufactured

year 2008. The drug is administered by the subcutaneous route and
is available in two options; single-dose vial and single-dose prefilled

syringe. Several mild and serious side effects are conferred with the
drug. Upper respiratory tract infection, urinary tract infection, rashes,

etc. are the few mild side effects observed with the consumption of

drug while the serious side effects associated with the same are heart
failure, shortness of breath, swollen ankles, fever, fatigue, jaundice, etc.
in certain rare instances allergic reactions also precipitate that include
swelling in eyelids, lips, hands, mouth, etc. [19,20]
Etanercept

The brand name of the drug is Enbrel. It is a biologic drug that is

used for the treatment of psoriatic arthritis and plaque psoriasis [21].

The drug shows its mechanism of action by interfering with tumor ne-

crosis factors and acts as a TNF inhibitor. The drug is an example of a
fusion protein that is developed by recombinant DNA technology, it
is made by the combination of naturally occurring soluble human
75-kilodalton TNF receptors linked to an Fc portion of an IgG1. It

is a large molecule that binds to TNF-α and decreases its role in auto-

immune disorders [22]. The drug is also included in the WHOs list of

essential drugs. Etanercept is approved by Food and drug administra-

tion in the year 2008. The drug is administered through a subcutaneous route and is available as 0.98 mL of a 50 mg/mL solution of etan-

ercept, 0.51 mL of a 50 mg/mL solution of etanercept, and 25 mg
etanercept [23]. The common side effects observed with the drug
include vomiting, nausea, stomach pain, headache, discomfort at
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the site of injection, weakness, heartburn, weight changes, etc. the

of keratinocytes [30]. The drug finds its application in the treatment

Guselkumab

suffering from tuberculosis and the preliminary side effects associ-

drug also shows certain serious side effects like bruising, bleeding,
swelling, vision changes, chest pain, ongoing cough, etc. [24].

Tremfya is the brand name of guselkumab. The drug is an ex-

ample of a monoclonal antibody product that is found to be effective against plaque psoriasis. It is indicated in the treatment of mild
to severe plaque and psoriatic arthritis [25]. The drug got its ap-

of moderate to severe plaque psoriasis and is approved in European
Union and the United States. The drug is contraindicated in patients
ated with the drug are upper respiratory infections, reaction at the
site of injection, and fungal infections [31].
Risankizumab

The drug is sold under the brand name Skyrizi. It is a human-

proval from US FDA in the year 2017 for the treatment of psoriasis.

ized monoclonal antibody that targets interleukin 23 A (IL- 23 A)

receptor on the surface of the cell. This mechanism is responsible

vere plaque psoriasis, generalized pustular psoriasis, erythroder-

Guselkumab binds with high affinity and high specificity to IL-23,
43 thereby preventing the interaction of the cytokines with its
for blocking the initiation of the IL-23 pathway and the subsequent

release of other pro-inflammatory cytokines [26]. Since the drug
lowers the release of immune system signaling molecules, patients

may have more chances of microbial infections. The other common
side effects associated with the drug are upper respiratory tract in-

fection, fungal infection, gastroenteritis, herpes simplex infection,
etc. the drug is available in the form of the subcutaneous parenteral
formulation [27].
Infliximab

Remicade is the brand name of the drug infliximab, it is a chimeric

monoclonal antibody that is used for the treatment of autoimmune

diseases. The major complications that are managed by using inflix-

[32]. The drug is approved in European Union, Canada, and the
United States and is indicated for the treatment of moderate to semic psoriasis, and psoriatic arthritis especially in cases where an

inadequate response is observed with conventional therapy. The
drug belongs to the monoclonal IgG1 class antibody; its action is
based on binding to the p19 subunit of IL-23. After binding to the

antibody it selectively blocks IL-23 and thus inhibits its pro-inflammatory activity [33,34]. It is available in the form of subcutaneous

injection. The side effects demonstrated by the drug include fever,
chills, sweating, body ache, mouth sore, increased urination, pale
skin, unusual bleeding, etc. [35].
Secukinumab

Cosentyx is the brand name of the drug. The drug belongs to the

category of human IgG1κ monoclonal antibody. Secukinumab was

imab include Crohn’s disease, ulcerative colitis, rheumatoid arthri-

developed by Novartis and is approved by European Union and the

that is administered to the patient at an interval of six to eight

drug is administered by the subcutaneous route and the formulation

tis, ankylosing spondylitis, psoriasis, psoriatic arthritis, and Be-

hçet’s disease. The drug is formulated as an intravenous injection

weeks [28]. The drug binds with a high affinity to the TNF-α which
is an inflammatory cytokine and prevents its binding with the re-

ceptors. The drug has high specificity towards TNF-α and does not

bind with TNF-β (lymphotoxin). The drug is approved in European

Union, United States, and Japan. The side effects like severe infec-

tions, reactivation of Hepatitis B, reactivation of psoriasis, druginduced lupus, new-onset vitiligo are commonly observed with the
usage of the drug [29].
Ixekizumab

United States for the treatment [36]. The drug is used in the manage-

ment of psoriasis, ankylosing spondylitis, and psoriatic arthritis. The
is marketed as pre-filled or autoinjectors. Secukinumab inhibits the

action of IL-17A that is produced by helper T cells. The inhibition of IL17A results in down-regulation of the same in the plasma of patients

suffering from psoriasis and thus blocks the inflammatory reactions
and also inhibits the proliferation of keratinocytes [37]. The common

side effects observed with the Secukinumab regimen are respiratory
tract infection, oral herpes, runny nose, and diarrhea [38].
Ustekinumab

The drug is sold under the brand name Stelara. The drug be-

The brand name of ixekizumab is Taltz. The drug is an example of

longs to the category of a monoclonal antibody that is used for

monoclonal antibody that acts by binding to IL-17A thereby neutral-

binding with interleukins IL-12 and IL-23 and suppresses the re-

injectable medication given by the subcutaneous route that is used for

the treatment of autoimmune disorders. Ixekizumab is a humanized
izing and reducing inflammation and also prevents the proliferation

the treatment of plaque psoriasis and psoriatic arthritis. The drug

interferes with the triggering immune responses of the body by

lease of cytokines [39]. The drug is approved in Europe, the United
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States, and Canada for the treatment of plaque psoriasis. Food and
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drug administration has approved for use in the treatment of pso-

riatic arthritis in 2013. The preferred route of administration for
are also available [40]. Posterior reversible encephalopathy syn-

drome is a risk associated with ustekinumab, the other side effects
include upper respiratory infection, headache, and tiredness [41].

Safety concerns associated with biologics

Although the biologic drugs have demonstrated considerable

safety profiles in the clinical trials, however, several drug-specific
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