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SUMMARY

Psoriasis is a chronic inflammatory, a multisystem autoimmune disease 
with extreme pathological features and unsatisfied pharmacotherapeutic 
needs. Primarily psoriasis is associated with epidermal cells, keratinocyte 
hyperproliferation, inflammation, dermal capillary dilation, and pro-
angiogenic mechanisms. compared with other chronic diseases, patients 
with psoriasis have severe psychological stress and undergo reduced physical 
activeness, cognitive dysfunctions, and low-quality life. Pathophysiology 
is complex with the involvement of various mediators like interleukin-
(il)-17, il-23, tumor necrosis factor-alpha (tNF-α), interferon-
gamma(iFN-γ), and vascular endothelial growth factor (veGF) that 
play a significant role in escalation and localizing the inflammation 
caused in psoriasis. However, acquiring uninterrupted knowledge of 
psoriasis pathophysiology allows us to identify the novel therapeutic 
targets that could be explored to overcome personalized psoriasis 
treatment challenges. conventional therapy includes corticosteroids, 
vitamin-D, methotrexate, and cyclosporine, but with low efficacy and 
severe side effects and sometimes causing disease comorbidities. New 
biologics approved by FDA during 2016-2019, such as il-23 blockers 
risankizumab-rza, guselkumab, and tildrakizumab-asmn, certolizumab 
pegol targeting tNF-α, il-17 blockers brodalumab and ixekizumab 
have revolutionized the treatment of moderate to severe psoriasis due to 
targeted approach but are reported to possess many side effects leading 
to low patient compliance. Biosimilars of adalimumab, etanercept, and 
infliximab, designed by reverse engineering of biologics, are also becoming 
popular due to their cost-effectiveness. Drug repurposing focuses mainly 
on defining new medical uses for old drugs. The main focus of drug 
repurposing is how the drug molecule interacts with various targets and 
executes its pharmacological action, revealing the new possibilities of 
designing effective therapeutic agents with low toxicity.
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Antipsoriatik Tedavide Son Gelişmeler: Bir Güncelleme

ÖZ

sedef hastalığı, aşırı patolojik özelliklere ve tedavisinin farmakolojik 
olarak yetersiz kaldığı çok sistemli bir otoimmün hastalık olan kronik 
inflamatuar bir hastalıktır. temelinde sedef hastalığı epidermal hücreler, 
keratinosit hiperproliferasyonu, inflamasyon, dermal kapiller genişleme 
ve pro-anjiyojenik mekanizmalarla ilişkilidir. Diğer kronik hastalıklarla 
karşılaştırıldığında, sedef hastalığı olan hastalar ciddi psikolojik strese 
ve bilişsel işlev bozukluklarına sahip olmakla birlikte daha az fiziksel 
aktivite ve düşük kaliteli yaşam sürer. Patofizyoloji, sedef hastalığının 
neden olduğu iltihaplanmanın artmasında ve lokalizasyonunda önemli 
bir rol oynayan interlökin- (il) -17, il-23, tümör nekroz faktörü-alfa 
(tNF-α), interferon-gama (iFN-γ) ve vasküler endotelyal büyüme 
faktörü (veGF) gibi çeşitli aracıların katılımıyla karmaşıktır. Bununla 
birlikte, sedef hastalığı patofizyolojisi hakkında kesintisiz bilgi edinmek, 
sedef hastalığının kişiye özgü tedavisinin zorluklarının üstesinden 
gelmek için keşfedilebilecek yeni terapötik hedefleri belirlememize olanak 
tanır. Geleneksel tedavide kortikosteroidler, vitamin-D, metotreksat ve 
siklosporin kullanılır, ancak bu ilaçlar düşük etkinliğe ve ciddi yan 
etkilere sahiptir ve bazen hastalık komorbiditelerine neden olur. 2016-
2019 yılları arasında FDA tarafından onaylanan risankizumab-rza, 
guselkumab ve tildrakizumab-asmn, gibi il-23 blokerleri, brodalumab 
ve ixekizumab gibi il-17 blokerleri ve tNF-α yı hedefleyen 
sertolizumab pegol gibi hedefe yönelik yeni biyolojikler, orta ila şiddetli 
sedef hastalığının tedavisinde devrim yarattı, ancak bu ilaçların düşük 
hasta uyumuna yol açan birçok yan etkiye sahip oldukları bildirildi. 
ters biyoloji mühendisliği ile tasarlanan adalimumab, etanersept ve 
infliksimab biyobenzerleri de maliyet-etkin olmaları nedeniyle popüler 
hale gelmektedir. İlaçların yeniden kullanılması, esas olarak eski ilaçlar 
için yeni tıbbi kullanımların tanımlanmasına odaklanmaktadır. İlacın 
yeniden kullanılmasının ana odağı, ilaç molekülünün çeşitli hedeflerle 
nasıl etkileşime girdiği ve farmakolojik etkisini nasıl gerçekleştirdiği ve 
düşük toksisiteli etkili terapötik ajanlar tasarlamanın yeni olanaklarını 
ortaya çıkarmasıdır.

Anahtar kelimeler: sedef hastalığı; İlaçların yeniden 
kullanılması; Damarlanma; vasküler endotelyal büyüme faktörü; 
Keratinosit proliferasyonu, tNF-α, iFN- γ, Th-17/Th-23 yolağı.
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INTRODUCTION

Psoriasis is a chronic inflammatory skin disease 
with a strong genetic predisposition and autoim-
mune pathogenic traits. Prevalence is nearly 2 to 3% 
of the world population (Affandi, 2018). The disease 
is characterized by epidermal hyperproliferation, 
hyperkeratosis, parakeratosis, dermal capillary dila-
tion, and inflammatory cell infiltration (Krueger and 
Bowcock, 2005). The skin of the psoriasis patients is 
well-demarcated, locates with silvery scales, erythem-
atous oval plaque formation. The formation of scales 
is due to the hyperproliferation of epidermal tissue 
with unmatured keratinocytes and incomplete kera-
tinization with the detainment of nuclei in the stra-
tum corneum. The basal keratinocytes undergo rapid 
mitosis compared to the usual mitosis process, which 
results in the thickening of the epidermis with com-
bined dermal inflammatory infiltration. The infiltrate 
comprises neutrophils, macrophages, dermal dendrit-
ic cells, and T cells in the dermis (Lowes, 2014). The 
lesions appear red due to the high torturing of cap-
illaries reaching the skin through a thin epithelium. 
Cytokines such as interferons (IFNs), tumor necrosis 
factor-alpha (TNF-α), interleukin (IL)-12/IL-23, IL-9, 
IL-17, IL-22, typical inflammatory chemokines like 
chemokine (C-C motif) ligand (CCL)- 2, CCL3 and 
CCL5, chemokine (C-X-C motif) ligand (CXCL)-1, 
CXCL2 and CXCL8, and angiogenic growth factors 
are blameworthy factors exchanged between immune 
cells and keratinocytes that result in epidermal hyper-
plasia (Martin, 2012). Compared with other chronic 
diseases such as cardiovascular diseases, cancer, pso-
riasis patients have severe psychological stress and 
undergo reduced physical activeness (Rieder, 2012) 
and experience a low-quality life because of the low 
levels of employment.

PATHOPHYSIOLOGY 

The pathophysiology of psoriasis (Figure 1) has 
been understood significantly in the last ten years 

by several research discoveries that have resulted in 
effective targeted therapy. T cells are believed to be 
key players in initiating and progressing pathological 
changes. The dendritic cells in the skin activate and 
catch a cutaneous antigen, which leads to migration 
to lymph nodes where they stimulate T cells by pre-
senting them with antigen. This triggers the prolifer-
ation of antigen-recognizing T cells (Coimbra, 2012). 
Psoriasis is also named T-cell helper 1 (Th1) disease 
because of the predominance of Th1 pathway cyto-
kines, such as TNF-α, IFN-γ, IL-2 IL-12 in psoriat-
ic plaques (Griffiths and Barker, 2007). The severity 
of psoriasis correlates with increased levels of Th1 
cytokines in serum and circulating levels of TNF-α, 
IFN-γ, IL-2, and IL-18. Th1 cells, dendritic cells 
(DCs), and natural killer (NK) cells secrete IFN-γ, ac-
celerating the migration of immune cells towards the 
skin, activating monocytes, macrophages, DCs, and 
endothelial cells that stimulate epidermal cell prolif-
eration, inhibiting apoptosis of keratinocytes. TNF-α 
is also an essential cytokine of the Th1 pathway and 
has proinflammatory effects. It is produced by DCs, 
T cells, macrophages, and keratinocytes. It also in-
duces IL-6 and C-reactive protein (CRP) expression 
in psoriasis (Coimbra, 2012). IL-18 is expressed due 
to TNF-α, which gives a solid chemotactic signal for 
raising neutrophils’ levels. TNF-α, with the help of 
IFN-γ, promotes the skin’s inflammatory cell infiltra-
tion by improving the expression of Intercellular Ad-
hesion Molecule-1 (ICAM-1) encoded by the ICAM1 
gene. IL-12 produced by DCs plays a vital role in the 
growth of T-helper type 1 cell-mediated immune re-
sponse. Simultaneously with IL-12 from T cells, cyto-
kines control the transcription of IFN-γ and TNF-α. 
IL-12 is responsible for the differentiation, prolifera-
tion, and maturation of T cells into memory effector 
cells. 

A new paradigm of the Th17 pathway associated 
with IL-23 and IL-17 makes the pathogenesis more 
complicated (Lowes, 2013; Mudigonda, 2012). Ac-
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tivated DCs in the dermis produce IL-23 and IL-12, 
which lead to stimulation of Th17, Th22, and Th1 
cells. IL-23-activated Th17 cells have IL-17A and IL-
17F. The stimulated epidermal cells produce an abun-
dant number of cytokines and inflammatory media-
tors like IL-8, CCL-2, CCL- 20, and CXCL-3, in which 
CXCL-1, CXCL-2, and CXCL-5 are ligands. Vascular 
endothelial growth factor (VEGF) induces vascular 
dilation and hyperplasia, whereas activation of the ke-
ratinocytes also induces IL-17C, further perpetuating 
the inflammatory cycle (Lowes, 2013).

The earlier observations suggested that the in-
volvement of immune response is required for the 
disease’s progression, which in turn is associated with 
increase in the number of inflammatory infiltrates 
(Bos, 1989; Bos, 1983). Further studies revealed that 
the infiltrate in skin lesions contains large amounts 
of CD4+ and CD8+ T cells (Bos, 1989; Chang, 1994). 
The inhibition of active T-cells using IL-12 and diph-
theria toxin fragment DAB389IL-2 proved that the T 
cells are involved in psoriasis’ pathogenesis (Gottlieb, 
1995).

Various human fusion proteins targeting the im-
mune response in lesional skin, such as abatacept, 

which inhibits the naïve T cell activation (Iannone 

and Lapadula 2012), alefacept, which inhibits Clus-

ter of Differentiation (CD2) co-stimulatory pathway 

and targets memory T cells (Mease, 2006; Iannone,  

2012)and efalizumab, which is a subunit of lympho-

cyte-associated antigen that blocks lymphocyte acti-

vation (Livertox: Clinical and Research Information 

on Drug-Induced Liver Injury, 2012) resulted in a 

decrease in the progression of psoriasis and estab-

lished the role of T lymphocytes in pathogenesis. 

The T lymphocytes’ prominent pathogenic role in 

the psoriasis patients and several observations eval-

uated that the disease originated in familial groups 

(Farber, 1974; Brandrup, 1982) that concludes that it 

is an autoimmune state with a well-built genetic base. 

So, psoriasis’s pathophysiology has several factors like 

the response of the immune system, psoriasis asso-

ciated susceptible locus, auto-antigens, and various 

environmental factors, which made it more complex 

and challenging to understand. However, acquiring 

uninterrupted knowledge of psoriasis pathophysiolo-

gy allows us to identify the novel therapeutic targets, 

which will help us overcome personalized psoriasis 

treatment challenges.
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Figure 1a.  Key cytokines involved in the progression of the disease

Figure 1. Pathophysiology of psoriasis
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EXISTING THERAPIES AND RECENT AD-
VANCES IN TREATMENT

The treatments available to date are to manage 
the occurrence of symptoms and control the disease’s 
development. Conventional treatment of psoriasis in-
cludes topical, systemic, and intra-lesional therapies, 
which are corticosteroids, vitamins, phototherapies, 
systemic immunosuppressants, and biologics (Smith, 
2006). 

Conventional therapy includes corticosteroids, vi-
tamin-D, anthralin, coal tar, retinoids, methotrexate, 
and cyclosporine. The main goal is to strive for nor-
mal conditions and maintain the quality of life. Corti-
costeroids treat mild to moderate psoriasis by slowing 
down the cell change by vanquishing the immune sys-
tem leading to a downfall in inflammation and itching 
(Schlager, 2016). Vitamin-D analogs, namely, calcitri-
ol and calcipotriene, are essential as an alternative 
for corticosteroids and bind to cytoplasmic vitamin 
D receptor, translocate into the nucleus, and bind to 
the nuclear receptor, and stimulates the transcription 
of vitamin D responsive genes, which regulate cell 
differentiation and down-regulate cell proliferation 
and inflammatory processes (Kragballe, 1995).  An-
thralin  (dithranol) induces the release of reactive 
oxygen species, which has a suppressed effect on the 
hyperproliferation of keratinocytes and the alteration 
of leucocytes (Dogra and Kaur, 2010). Coal tar is used 
as monotherapy, combined with topical agents, sys-
temic agents, and phototherapy. Skin becomes more 
sensitive to UV light by the occurrence of polycyclic 
aromatic hydrocarbons in coal tar (Thami and Sark-
ar, 2002). Retinoids are used as supportive therapy in 
chronic plaque psoriasis and mainly pustular psori-
asis. It is trusted to regularize DNA activity in skin 
cells and reduce inflammation (Samarasekera, 2012; 
Kuijpers, 1997).Methotrexate,  an immunosuppres-
sive agent, antimetabolite, and a dihydrofolate reduc-
tase inhibitor, is effective in treating psoriasis (Salim, 

2006). Cyclosporine, a calcineurin inhibitor that binds 
to cyclophilin, initiates immunosuppression by stop-
ping ulterior T-cell activation from treating moderate 
to severe psoriasis (Colombo, 2013). Phototherapy is 
employed for patients who do not respond to topical 
therapies and 20% or a significant part of body surface 
with plaques of psoriasis; it is believed that this leads 
to programmed cell death with increased transcrip-
tion and expressing the IL-10 in keratin cells (Camisa, 
2000). Ultraviolet A radiation (UVA) in association 
with systemic psoralens (PUVA) effectively treats 
skin lesions. Ultraviolet B (UVB) combined with coal 
tar or anthralin effectively treats moderate to severe 
psoriasis (Greaves, 1995). Nevertheless, convention-
al systemic therapies for psoriasis have not entirely 
fulfilled the patients’ requirements regarding mini-
mizing the severity of symptoms, cumulative toxicity 
of target organs, and potential drug interactions (Ni-
jsten, 2005). Christophers et al. reported that nearly 
50 percent of the patients found themselves highly 
unsatisfied in the patient, perceptive population study 
(Christophers, 2013). Lebwohl et al. reported that 
psoriasis management when associated with psoriatic 
arthritis, is worse, and 53 percent of the patient popu-
lation rated as suffering from the severity of psoriasis 
(Lebwohl, 2014).

The treatment approaches for psoriasis included 
the antibody and fusion protein-based to selectively 
target the central mediators of inflammation (Low-
es, 2007; Granstein, 2001; Kupper, 2003). Biological 
agents are primarily proteins, very unique as they 
are obtained from living organisms. Biological ther-
apies are innovative therapeutic options for moderate 
to severe psoriasis that have fewer side effects when 
compared to conventional therapies. Hepatotoxicity, 
nephrotoxicity, and bone marrow suppression are 
serious adverse effects of traditional drug molecules, 
which can be avoided by biological therapies with 
particular molecular targets (Rahman, 2012; Krueger, 
2001; Spitaler, 2004).
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Nevertheless, biological therapy is a treatment 
that involves the patient’s innate immune system to 
treat the disease and protect from different adverse 
effects. Still, it is also causing diverge adverse effects, 
including hypersensitive infections, various dermal 
infections, and proliferation (Rich, 2004). 

Biologicals have been classified based on mech-
anism of action (Sterry, 2004) and are very effective 
in treating psoriasis. The main classes are biologi-
cal agents targeting cytokines and T cells. The cyto-
kine-targeted therapy includes anti-TNFs (infliximab, 
etanercept, and adalimumab) and a monoclonal an-
tibody targeting IL-12 and IL-23 (ustekinumab).  T 
cell-targeted treatment includes  efalizumab and ale-
facept. Efalizumab  is a monoclonal antibody that 
inhibits lymphocyte interaction–function-associated 
antigen-1(LFA-1) with ICAM-1, which disrupts T 
cells’ connection with dendritic cells at lymph nodes 
and tissues (Guttman-Yassky, 2008).

Immunopathology-based treatments raised the 
idea of novel biologics. The main aim is to be more 
selective and intervening immunologically, hoping 
for lesser adverse effects than traditional medicine 
(Krueger 2002). These novel biologicals act by varied 
mechanisms such as

1. Blocking the release of cytokine and migration 
of antigen-presenting cells (APC)

2. Targeting activated T cells and controlled fur-
ther T-cell activation, 

3. Inhibiting TNF-α. 

4. Inhibiting the differentiation of the activated T 
cells into Th1 and Th17 cells.

5. Inhibiting cytokines like IL-17.

DRUG REPURPOSING

Drug repurposing is an exciting and sensible drug 
development process which it is economical and 
time-saving and focuses mainly on re-finding new 
medical uses for old drugs. There are many positive 

attributes of drug repurposing (Breckenridge, 2019) 
as summarized below:

1. Unlike normal drugs, repurposed drugs have 
fewer chances of failure in the safety and ef-
ficacy trials.

2. The period for drug development is less than 
the actual process as it has already been tested 
pre-clinically for safety.

3. The investment is low and is depended on the 
drug development process and the stage in 
which the candidate drug is present. 

These advantages give strength to obtain a less 
risky result and gaining a fast return on investment. 
Finally, the repurposed drug results in exploiting the 
novel targets and emerges with new pathways for 
drug action. From the very beginning, drug repur-
posing has been a serendipitous and opportunistic 
approach. Several drugs like zidovudine, sildenafil, 
thalidomide, and rituximab were approved for a par-
ticular indication but surprisingly paved the way to 
new indications.

For decades, dermatologists and researchers at 
the cellular and molecular levels have improved the 
concept of psoriasis’ immunopathogenesis. The im-
muno-pathological basis of psoriasis demands tar-
geted drug therapy for its complete cure, such as bio-
logicals, small molecule inhibitors, kinase inhibitors, 
and phosphodiesterase inhibitors. Though biologicals 
have been a good option for targeted therapy, they also 
resulted in potential side effects of dermatological in-
terventions. The prospective capture registry reported 
that females are not (less) satisfied with the biological 
treatment, and they are experiencing more side effects 
than males (van der Schoot, 2019). So the instant an-
swer will be that the drug repurposing strategy can be 
redirected towards the novel targets for treating psori-
asis entirely. There is the most critical requirement of 
novel and effective treatments for psoriasis. 
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Alefacept, denileukindiftitox, and etanercept  are 
recently approved drugs by the United States Food 
and Drug Administration (US-FDA). Some of the 
biologicals, such as  basiliximab (Nashan, 1997), da-
clizumab, and siplizumab, are under various stages of 
clinical trials.

Alefacept  is a fusion protein, the extracellular 
domain of LFA-3 fused with the CH2 and CH3 do-
mains of IgG1. It competitively binds to CD2 on T 
cells to block its activation, and it was the first bio-
logical agent to be approved for the treatment of pso-
riasis (Ellis, 2001). A clinical trial with 507 patients 
was conducted to check the efficacy of alefacept in 
chronic plaque psoriasis patients, 168 out of 507 pa-
tients were considered placebo group, and the rest of 
the patients were administered weekly 10mg (n=173) 
or 15 mg (n=166) alefacept intramuscularly. After the 
clinical response was checked, it was reported that 
there was a 41 percent reduction in the severity of 
symptoms in the 10mg group, 46 percent reduction 
in the severity of symptoms in the 15mg group, and 
25 percent reduction in the placebo group (Ortonne, 
2003). Denileukindiftitox is a fusion toxin made from 
the IL-2 gene and the enzymatically active ADP-ribo-
syltransferase domain of diphtheria toxin. It acts on 
the IL-2 receptor and decreases the number of patho-
genic T-cells (Foss F, 2000).  Etanercept  is a fusion 
protein composed of two TNF receptors, which are 
fused to the Fc portion of the human IgG antibody. 
It shows action against exogenous TNF receptors 
preventing an excess of TNF binding to cell-bound 
receptors, resulting in a reduction in the amount of 
active TNF and mitigation of TNF-mediated diseases 
(Goffe, 2003). Basiliximab is a chimeric monoclonal 
antibody directed against the CD25 subunit of IL-2 
and decreased the number of pathogenic T-cells 
(Owen, 2000). Clinical trials evaluated the effective-
ness of basiliximab in treating psoriasis. Several clin-
ical studies reported that it effectively treats severe 
psoriasis, which is very difficult to manage (Owen,  

2000; Mrowietz, 2000; Salim, 2000). Daclizumab is a 
humanized monoclonal antibody. It is FDA approved 
for acute renal transplant rejection and is currently 
under evaluation to treat psoriasis (Krueger, 2000). It 
acts against CD25 and deactivates the T-cell. Still, no 
adverse effects associated with the use of daclizumab 
are known. Therefore, it acts as an effective therapy for 
patients with moderate to severe psoriasis (Krueger, 
2000).  Siplizumab, a humanized IgG1 monoclonal 
antibody, is directed against CD2 and decreasing the 
number of pathogenic T-cells. Currently, it is cross-
ing the phase II stage, but no severe adverse reactions 
were noted; multiple courses of siplizumab may be an 
effective therapy for psoriasis(Langley, 2010).

TNF-α is a proinflammatory cytokine found in 
increased concentration in the joints and skin. En-
dogenous skin cells and activated leukocytes se-
crete TNF-α, which binds to the target receptor and 
plays an active role in leukocyte recruitment, mi-
gration, and activation, resulting in the secretion 
of more cytokines which induce an inflammatory 
cascade. The biological agents that block TNF-αin-
clude etanercept, infliximab, and adalimumab.  In-
fliximab and adalimumab are monoclonal antibodies 
that act directly against TNF-α (Winterfield, 2004; 
Richard, 2009). Briakinumab (ABT874) is a fully hu-
man monoclonal antibody. It acts against psoriasis by 
targeting on P40 subunit of IL-12 and IL-23. The re-
sulting downstream T-cell signal prevents IL’s binding 
with T-cell (Kimball, 2008).

THERAPEUTIC TARGETS

Treating epidermal hyperplasia resulting from 
abnormal proliferation and differentiation of basal 
keratinocytes is mainly focused on psoriasis therapy. 
Infiltration and accumulation of leukocytes in T lym-
phocytes route epidermal hyperplasia and neoangio-
genesis(Christophers, 2001).
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Keratinocytes

Therapies targeting hyperproliferation include 
newer analogs such as tacalcitol and maxacalcitol 
that have the same effects as calcipotriol on normal 
human keratinocyte proliferation and differentiation 
(Bos, 1989).  Bexarotene, a retinoid X receptor-spe-
cific retinoid indicated for second-line treatment of 
cutaneous T cell lymphoma, also has antiprolifera-
tive effects in psoriatic skin (Wingren, 1995). Trogl-
itazone, a thiazolidinedione, predominantly activates 
the g-subunit of the peroxisome proliferation activa-
tion receptor (PPAR) and promotes ex vivo differenti-
ation of cultured normal and psoriatic keratinocytes 
(Stuart, 2002). Mainly PPAR-α and PPAR-γ agonists 
are remarkably reducing keratinocytes’ proliferation 
without prompting terminal differentiation (Elder, 
2010). Genetic research advancements are resulting in 
antiproliferative targets. A member of the short-chain 
dehydrogenase reductase family, the  hRDH-E2  gene 
is expressed abundantly in psoriatic tissues (de Cid, 
2009). More efforts must be focused on the role of 
transcription factors that help a better understanding 
of the paracrine regulation of keratinocyte differenti-
ation and hyperproliferation. 

Neuropeptides 

The immune system governs the pathophysiol-
ogy of psoriasis. At the same time, the underlying 
inflammatory process is maintained by the nervous 
system that primarily involves neuropeptides such 
as gene-related peptide, nerve growth factor, vaso-
active intestinal peptide, substance P, adenosine, 
glucagon-like peptide, somatostatin, and pituitary 
adenylate cyclase polypeptide, which induces neuro-
genic inflammation in psoriatic patients(Vidal Yucha, 
2019). The functions of the neuropeptides are the 
promotion of keratinocyte hyperproliferation(Hae-
gerstrand, 1989), induction of the secretion of IL-6, 
and IL-17A that increases the involvement of Th 17 

leading to the progression of inflammatory skin dis-
eases like psoriasis (Yadav, 2008), and induction of 
Langerhans antigen-presenting cells to Th cells (Ding, 
2016). The sensory nerve stimulations in response to 
the external environment make the cutaneous nerves 
secrete the neuropeptides that engage the inflamma-
tion, dilate the blood vessels, and activate the kerat-
inocytes to generate the inflammation (Kodji, 2019; 
Mehta, 2019). The elevation of the number of cuta-
neous nerve fibers increases the secretion of NGFs 
mutually promotes inflammation and intensifies pso-
riasis’ progression (Mehta, 2019). When various re-
ports of normal skin and nonlesional psoriatic skin 
were examined and compared, increased expression 
of substance P was observed in psoriasis skin (Chan, 
1997). Also, when reports of psoriatic pruritus pa-
tients and psoriasis patients with no pruritus were 
compared, the expression of substance P in kerati-
nocytes was higher in patients with pruritus (Chang, 
2007). The skin of psoriasis patients is represented 
with high mast cells. For example, in atopic derma-
titis (Nakamura, 2003), substance P provokes mast 
cells’ degranulation and enhances the production of 
histamine and other inflammatory substances. The 
maturation of Th1 and Th17 is promoted by TNF-α, 
while dendritic cells produce IL-23 (Asarch, 2008). 
Many drug discovery teams’ contribution towards an 
understanding of neuropeptide biology is exemplary, 
but to date, drugs selectively binding with neuropep-
tide receptors have not emerged from the clinic.

Angiogenesis

Endothelial growth factor (VEGF), platelet-de-
rived growth factor, fibroblast growth factor (FGF), 
transforming growth factor (TGF)-α and -β, TNF-α, 
ILs, chemokines, angiogenin, and angiopoietins are 
the significant angiogenesis inducers while anti-an-
giogenic like endostatin, angiostatin, and thrombos-
pondin act against it. Disturbance leads to dysregu-
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lated and uncontrolled angiogenesis, which has been 
implicated in causing an increment in endothelial cell 
proliferation in the outermost capillary plexus and ex-
panded dermal microvasculitis (Lebwohl, 1997, Can-
tatore, 2017) as seen in psoriatic arthritis.IL-1 inhib-
itors (anakinra), TNF-α inhibitors (infliximab, adali-
mumab, etanercept, golimumab, and certolizumab), 
IL-6 blockers (tocilizumab), anti-IL-17 antibodies 
(secukinumab), anti-IL-12/23 antibodies (usteki-
numab), anti-CD-20 antibodies (rituximab), anti-B-
cell activating factor (belimumab), and anti-CD80 
and anti-CD86 receptors (abatacept) are some of the 
promising angiogenesis inhibitors that can benefit pa-
tients of psoriatic arthritis (Cantatore, 2017).

Stimulated keratinocytes in epidermal lesions 
become a significant source of pro-angiogenic me-
diators. Matrix metalloproteinases (MMPs) (Seville, 
1976), vascular endothelial growth factor (VEGF) 
(Farkas, 2001), integrins (Allen & Bloxham, 1989), 
and angiopoietin are angiogenic molecules that cause 
psoriasis (Williams, 1992). Vascular endothelial 
growth factor shows a prominent pathogenic role in 
psoriasis. Clinical studies have revealed an increase of 
VEGF in lesions (Shah, 2007); serum VEGF levels and 
disease severity are associated with each other (Wein-
stein, 1997). Mice expressing high VEGF in epidermal 
lesions developed a phenotypic character resembling 
psoriatic lesions with the restrainment of CD8+ and 
CD4+ T lymphocytes in the epidermis and dermis, 
respectively (Scher, 2001). Many reports in the litera-
ture indicate that angiogenesis plays a remarkable role 
in psoriasis’ pathophysiology; however, limited infor-
mation is available on the success of anti-angiogen-
ic therapies. Methotrexate, psoralen, and ultraviolet 
light A (PUVA) mainly target the T cell-mediated im-
munopathology of psoriasis; both have been shown 
to possess significant anti-angiogenic effects in psori-
atic patients (Shaker, 2013). Schonthaleret al (2009). 
report the clinical benefit of Anti-VEGF monoclonal 

antibody G6–31in an experimental model of psoriasis 
in mice.

Cytokine antagonists

Anti-TNF-α agents

TNF-α is the crucial effector cytokine in inflam-
matory diseases like psoriasis. TNF therapies have 
been used for treating various inflammatory dis-
orders, such as rheumatoid arthritis, inflammatory 
bowel disease, and psoriasis (Taylor, 2001). 100 mg 
weekly dose of etanercept resulted in PASI75 in Phase 
III studies at 12th week in 47–49% patients compared 
with placebo. It is a recombinant human TNF-recep-
tor fusion protein that was the first TNF-α inhibitor 
approved in 2004 to treat psoriasis (Tyring, 2006). In-
fliximab is a chimeric monoclonal antibody showing 
anti-TNF activity with a high degree of affinity and 
specificity (Schopf, 2002).  Infliximab  administered 
intravenously at a weekly dose of 5 mg/kg (on 0th, 
2nd, and 6th week) resulted in PASI75 responses at 
week 10 of 75.5% and 80% compared with placebo 
in two phases III studies as reported by Menter et al. 
(2007) and Reich et al. (2005), such promising out-
come was not reported before with any other therapy. 
Adalimumab is a human monoclonal antibody of the 
IgG1 isotype similar to infliximab approved in 2005 
for treating psoriasis. Rønholtand Iversen (2017) re-
port 70% PASI75 response rates in psoriatic patients 
in a clinical trial. Though infliximab is more effica-
cious than adalimumab, its side effects limit its use in 
psoriatic arthritis; therefore, adalimumab is preferred 
as first-line therapy (Smith, 2017).

Golimumab  is a human recombinant immu-
noglobulin G1 monoclonal antibody, and it direct-
ly targets TNF-α (Urdaneta, 2017).  Certolizumab 
pegol  is an anti-TNF-α biologic; its safety and effi-
cacy were evaluated by a dose-response, random-
ized, placebo-controlled double-blind clinical study 
(NCT00245765). It was well tolerated with zero safety 
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concerns. It does not provoke an antibody-dependent 

cytotoxic reaction, as evident with the TNF-α block-

ers because it does not possess fragments crystalliz-

able (Fc) region (Reich, 2012).

Development of neutralizing anti-drug antibodies 

(Kui, 2016), lupus, multiple sclerosis, congestive heart 

failure, opportunistic tuberculosis are some of the 

severe but rare adverse effects characteristics of an-

ti-TNFα therapies which are being continuously and 

persistently pursued their development as more effec-

tive and targeted therapeutic agents with minimum 

side effects (Reid, 2020). 

Anti-IL-17 and anti-IL-12/23 agents

Researchers strongly believe that the IL-23/TH17 

cell pathway plays a highly significant role in psoriasis 

progression; therefore, the therapies being developed 

are focused on ways of IL-23 or IL-17 cytokine sig-

naling (Reid, 2020) (Table 1). Diverse IL-17 inhibitors 

are being investigated for psoriasis.  Secukinumab, 

Brodalumab,  and  Ixekizumab  are fully humanized 

immunoglobulin G1, G2, and G4 monoclonal anti-

bodies, respectively, which normalize IL-17A (Gor-

don, 2016; McInnes, 2018). Brodalumab additionally 

blocks IL-17F also. Though clinical trials have not 

been conducted, antibody RG7624, targeting IL-17A 

and IL-17F for chronic inflammation, is reported 

(Miossec, 2012). IL-12 and IL-23 have a similar p40 

subunit that is bounded to receptor IL-12Rβ1 on the 

cell surface. Ustekinumab, an anti-p40 antibody that 

binds to the p40 subunit of IL-12 and IL-23, disturbs 

cell signaling mediated by IL-12 and IL-23 (Papp, 

2013). On the other hand, a long-term safety study 

reported that it does not cause dose-related or cumu-

lative toxicity has the most acceptable results when 

compared with adalimumab and etanercept inflix-

imab. Tildrakizumab and Guselkumabare G1 mono-

clonal antibodies target the IL-23 p19 subunit (Papp, 

2015; Reich, 2017). Risankizumab selectively targets 

IL-23A (Papp, 2017).

 Table 1. List of anti-IL-17/23 biologics

Biologics Nature of the biologic Mechanism of action

Secukinumab
(Gordon, 2016; McInnes, 2018)

G1 monoclonal antibody Selectively binds to the IL-17A cytokine and inhibits its 
interaction with the IL-17 receptor

Brodalumab
(Miossec and Kolls, 2012).

G2 monoclonal antibody  Inhibits the IL-17 receptor

Ixekizumab
(Gordon, 2016; McInnes, 2018).

G4 monoclonal antibody Selectively binds to the IL-17A cytokine and inhibits its 
interaction with the IL-17 receptor

Ustekinumab
(Papp, 2013)

Anti-p40 antibody Disturbs cell signaling that is mediated by IL-12/ IL-23

Tildrakizumab
(Papp, 2017, Reich, 2017)

G1 monoclonal antibody The targets p19 subunit of IL-23 and also blocks the 
release of IL-17 and TNF-α

Guselkumab
(Papp, 2017, Reich, 2017)

G1 monoclonal antibody Prevents the binding of the cytokines IL-23, IL-43 with 
its receptor

Risankizumab
(Papp, 2017)

 Anti-IL-23 biologic Binds to the p19 subunit of cytokine IL-23 and inhibits 
the IL-23 pathway
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Small molecule inhibitors

Anti-Janus kinase agents

Various inflammatory cytokines such as IL-23 
bind to both type one and two cytokine receptors, 
leading to Janus kinase (JAK) stimulation -mediated 
signaling intracellularly (Schwartz, 2017). The JAKs 
undergo dimerization and form heterodimers, thus 
modifying the receptors for allowing signal transduc-
er and activator of transcription (STAT) proteins to 
bind and get activated. After the STAT proteins get 
started, they dimerize and regulate the gene transcrip-
tion by translocating to the cell nucleus (Hsu & Arm-
strong 2014). So inhibition of JAKs, in turn, inhibits 
the signaling pathway and gene transcription as well 
as inflammatory cytokine production, thus minimiz-
ing the inflammation.

JAK inhibitors give favorable treatment results 
in psoriasis patients. Inhibition of lymphocyte infil-
tration, STAT3 phosphorylation, and keratinocyte 
proliferation in a mouse model of contact hypersen-
sitivity is obtained by the topical application of JAK 
inhibitors (Fridman, 2011). Baricitinib is a novel and 
oral selective inhibitor for JAK1 and JAK2, and it is 
in the phase II trial with good results. Phase III trials 
can be an effective molecule for managing psoriasis 
(Papp, 2016). Tofacitinib is a dual inhibitor for JAK1 
and JAK3 (Papp, 2016).

Anti-A3 agents

A3 adenosine receptor (A3AR) is a G-protein-cou-
pled receptor family that regulates enormous intracel-
lular signaling pathways. High expressions of A3AR 
are observed in lesioned cells and the peripheral blood 
mononuclear cells in psoriasis patients (Fishman & 
Cohen, 2016). Down-regulating the activation of the 
NF-κB signaling pathway and promoting the pro-
grammed cell death of inflammatory cells is achieved 
by inhibiting the A3AR activation (Fishman, 2012). 
Piclidenoson [generically known as IB-MECA (meth-

yl 1-[N6-(3-iodobenzyl)-adenin-9-yl]-b-D-ribofuro-
namide]/CF101, an adenosine A3 receptor inhibitor 
and a novel anti-inflammatory agent, is currently un-
der phase III clinical trial in patients with moderate 
to severe plaque psoriasis(Rønholt and Iversen, 2017) 
the effect is being compared with apremilast in this 
study (Can-FiteBioPharma, NCT03168256). Phase II 
study revealed effective mitigation of disease symp-
toms indicating a direct correlation between A3AR at 
baseline and patients’ response to piclidenoson, sug-
gesting that it can be used as a predictive biomarker 
(David, 2012).  

Anti-IκBζagents

IκBζ protein is a third member of the nuclear IκB 
family of proteins expressed in undetectable concen-
tration in resting cells except in keratinocytes and 
several mucosal tissues. Its expression is induced by 
stimulation of Toll-like receptors (TLR) 2, 4,5, 7, and 
9. IL-1β is also reported to cause IκBζ.IκBζ is an in-
herent part of the immune system and remarkable 
regulator of inflammation, cell proliferation, and sur-
vival (Willems, 2016). Though the molecular mecha-
nism and regulation of IκBζ by the IL-17A pathway is 
unclear, it plays a significant role in psoriasis by IL-
17A driven mechanisms. Johansen et al. (2015) have 
established that IκBζ plays a crucial role in psoriasis 
development. Bertelsen et al., 2020 have reported 
thatIκBζplays a significant role in the antipsoriatic ef-
fect of secukinumab, which was tested on 14 patients 
with plaque psoriasis. It was shown to improve clin-
ical scores, histologic psoriasis features and alter the 
skin transcriptome.

Bioinformatics - machine learning approach

The bioinformatics machine learning approach 
using a letter embedding method helps predict the 
drugs that can be repurposed with different gene tar-
gets for psoriasis. It brings a confirmation regarding 
the drug candidates that are effective in treating pso-

https://clinicaltrials.gov/show/NCT03168256
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riasis, identifying the potent drug candidates being 
used in the treatment of other inflammatory diseases 
that could also be repurposed for psoriasis. The drug 
targets that were predicted by this approach have im-
proved the understanding of notable characteristics 
of genes that were differentially indicated in the le-
sioned skin. Along with budesonide (a corticosteroid 
that is being used for inflammatory bowel disease and 
asthma) and hydroxychloroquine (an anti-malarial 
drug that is being used for rheumatoid arthritis) in 
combination with balsalazide and mesalamine(which 
have anti-inflammatory activity) could be a beneficial 
combination to treat psoriasis (Mason, 2002).

The drugs and their targeted genes that are es-
sential components in the pathogenesis of psoriasis 
include T helper cell one induced cytokine IFN-γ, 
NOS2, a nitric oxide synthase that is involved in the 
anti-microbial activity (Quaranta, 2014), IL1B that 
causes hyperproliferative inflammatory lesions in dif-
ferent mice models (Schön, 2001). Drugs have vari-
ous gene targets; cyclophosphamide, budesonide, and 
mercaptopurine have many gene targets 308, 45, and 
35, respectively (Table 2).

 Table 2. Drugs and their targets

Drugs Gene targets

Budesonide CCL2, ABCB11, IL1β, CYP3A4, CSF2, 
CYP3A5, IFN-γ, BCL2

Hydroxychloroquine NOS2, IL1B, CCL2

Mercaptopurine BCL2, GATA3, SOD2

Mesalamine IL1γ, PPARγ, BCL2, IFN-γ, 

Cyclophosphamide ESR1, CYP3A4, CSF2, CYP3A5, 
GATA3, SOD2

Leflunomide NOS2, CYP3A4, IL1β, ESR1

Balsalazide PPARγ

Latanoprost ACBC11

Niclosamide: a promising candidate for repur-
posing 

Niclosamide is an anti-helminthic drug with ac-
ceptable safety and efficiency and is being used for 
50years (Hamdoun, 2017). The potent anti-inflam-
matory property of niclosamide targets the STAT3, 
NF-κB, and NFATc-1 signaling paradigm with the 
less toxic indication in several in vitro and preclinical 
research. The static intracellular and molecular net-
work gives pathological signs like hyperproliferation 
and chronic inflammation. This reasonable mechanis-
tic relevancy gave rise to the idea of repositioning the 
niclosamide. It inhibits keratinocyte hyperprolifera-
tion by apoptosis through the loss of mitochondrial 
membrane potential, cell cycle arrest at the Sub G1 
phase, and DNA fragmentation (Thatikonda, 2020). 
In the imiquimod (IMQ)- induced BALB/c mouse 
model, niclosamide persistently lessened the IMQ-in-
duced hyperplasia and inflammation by downregula-
tion of p65, STAT3, NFATc-1, and NF-κB transcrip-
tion factors, including expression of Akt, Ki-67, and 
ICAM-1 proteins. Niclosamidewas also reported in-
ducing apoptosis in keratinocytes.

Bevacizumab as diminutive agent in psoriasis

Anti-VEGF treatment for psoriasis is not much 
developed. VEGF is a well-identified growth factor 
that promotes angiogenesis, one of the pathogenic 
bases for psoriasis. Angiogenesis is involved in the pa-
thology of various disorders such as psoriasis, cancer 
growth, rheumatoid arthritis, and metastasis. Bevaci-
zumab, a humanized monoclonal antibody, is a clini-
cally active antibody against diabetic retinopathy, sev-
eral cancers with anti-VEGF activity (Wilson, 2004; 
Salesi, 2005). Though there is no therapeutic effect of 
bevacizumab in psoriasis, there is a correlation be-
tween disease severity and increased VEGF levels in 
plasma that caused chronic plaque psoriasis (Malho-
tra, 1989). Altering the VEGF levels in plasma could 
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be a promising approach to treat psoriasis (Bhushan, 
2002). Another anti-angiogenic molecule named neo-
vastat (AE-941) that blocks VEGF and matrix metal-
loproteinase is under investigation to treat psoriasis 
(Salesi, 2005; Sauder, 2002). Matrix metalloprotein-
ases play a crucial role in psoriasis pathology. They 
bring about structural changes of the epidermis by 
promoting angiogenesis in the dermal blood vessels 
and immune cell infiltration. During the disease erup-
tion, they might get expressed differentially. Many 
clinical trials have investigated the mitigating effects 
of MMP inhibitors (MMPis) like neovastat, trocade, 
prinomastat, and tanomastat against psoriasis, but the 
majority of published results are not very encourag-
ing. The MMPI’s are reported to produce serious side 
effects like musculoskeletal pain and stiffness or in-
effective. However, newer interest is focused on the 
utility of azasugars and phosphoramides as promising 
MMPis that might prove effective in treating psoriasis 
(Mezentsave, 2014).

Roflumilast- a phosphodiesterase-(PDE)-4 in-
hibitor

PDE-4 regulates the intracellular level of cyclic 
adenosine monophosphate (cAMP). PDE-4 is also a 
mediator of biological response towards extracellular 
provocation in many cells, including immune cells 
(Moustafa & Feldman, 2014). The activity of PDE-4 is 
higher in lesional skin than in normal skin (Pincelli, 
2018). The downregulation of TNF-α, interferon-γ, 
IL-23/IL-17 can be achieved when PDE-4 is inhibited 
(Li, 2018). Apremilast is an oral formulated PDE-4 in-
hibitor that got approval for treating moderate-severe 
plaque psoriasis (Corporation, 2019). PDE-4 inhibi-
tors that can act topically are still not approved to treat 
psoriasis. A daily once cream containing roflumilast, 
a PDE-4 inhibitor, with more water content and a cos-
metic solvent named ethoxydiglycol is under investi-
gation to treat plaque psoriasis. The phase II A trial 
conducted with 89 patients showed a favorable safety 

profile similar to the placebo with reduced severity 
and size of the psoriasis plaques (Lebwohl, 2020).

Genetic targets of psoriasis

Genome-wide association studies (GWAS) give 
a profound insight into the disease and further pos-
sibilities for the cure. The main target of the GWAS 
approach is identifying genetic targets and drugs for 
repurposing.

By exploring the GWAS catalog, 126 psoriasis-as-
sociated genes (PAG) were listed (Table 3). Sixty-eight 
genes obtained from canSAR protein annotation tool 
were found to be druggable. Various bioinformatics 
and proteomics tools were explored to extract and 
create a working list of PAG. The genomic, transcrip-
tomic, proteomic, genetic, clinical, and functional 
annotation of these genes was performed using the 
Human gene database—GeneCards. This includes the 
two powerful tools GeneALaCart and GeneAnalytics. 
GeneALaCart provides methodical and comprehen-
sive information of gene lists achieved from differ-
ential expression, transcriptional regulation, siRNA 
screens, or genome-wide genetic association studies 
(GWAS). In contrast, GeneAnalytics provides gene 
expression analysis and function-based analysis (Sa-
fran, 2010).

Gene ontology (GO) 

It is a typical outline that defines the concepts 
used to describe the gene function, and it also pro-
vides the characterization of genes of a particular 
disease. Information about proteins, biological pro-
cesses, cellular components, molecular procedures, 
pathways, and interactions was determined for each 
PAG from the GeneALaCart meta-analysis tool that 
leads to discovering super-pathways associated with 
psoriasis genes (Harel, 2009). Protein annotation 
describes the sites of interest and localization in the 
protein sequence, such as post-translational modifi-
cations, binding sites, and enzyme action, secondary 
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and tertiary structure of different proteins. Chemog-
enomics analysis provides information on biological 
annotation, chemical screening, expression amplifica-
tion, and 3D structural data (Halling-Brown, 2012). 
The PAG list is subjected to mutational and disorder 
analysis, and  VarElect  is an application used to pri-
oritize the disease/phenotype-dependent gene variant 
(Papp, 2015). 30 genes out of 126 PAG were found to 
have an indirect association with mutational variants. 
Six genes were directly associated with various disor-
ders, and 23 genes were indirectly related to different 
diseases. With the systematic screening of small mol-
ecules against the drug target families, it is possible 
to identify novel drug targets. Sixty-eight psoriasis 
proteins were revealed by the canSAR protein anno-
tation tool that plays a crucial role in executing the 
drug action.

NEW THERAPEUTIC STRATEGIES

Drug repurposing and identifying novel targets 
should have an ideological approach that identifies 
the main loop causing the disease, which sets a central 
target for psoriasis treatment. A clear-cut understand-
ing of essential pathways altered by the therapeutic in-
terventions is also needed for interpreting the disease 
condition. Illuminating the molecular mechanisms of 
disease progression is the first important step for de-
veloping a novel psoriasis treatment strategy. Global 
transcriptomic profiling, omics technology has been 
used to understand the theory of molecular mecha-
nisms associated with disease (Qu, 2012). Investiga-
tion and comparison of lesional skin (LS) to nonle-
sional (NL) skin by transcriptomics studies in patients 
with psoriasis to regular healthy volunteers (Kulski, 
2005; Reischl, 2007; Yao, 2008; Nair, 2009; Swindell, 
2011; Suárez-Fariñas, 2012; Bigler, 2013)gives a brief 
understanding of the main molecular mechanisms 
that are being involved in substitutive treatments 
(Zaba, 2009; Krueger, 2012). Another strategy is to 
evaluate the docile nature of biologics or small mol-

ecules as it is evident that they have a specific target; 
they may intervene in gene targets.

Table 3. Super pathways under the control of psori-
asis genes

Various pathways PAG

 Interleukin 3,5 signalling
DDX58, STAT2, IL23R, 

ELMO1, TSC1, TYK2, IFNLR1, 
PSMA6, CAMK2G

Cytokine signaling IL13, IL23R, IFNLR1

 Interleukin 11 signalling TYK2

Apoptosis IL13, PSMA6, TNIP1, TP63

 TNFR1 signaling ERAP1

The intrinsic pathway of 
apoptosis TP63

Ubiquitin-dependent 
degradation of cyclin PSMA6

 NF-kappa B signalling DDX58, TNFAIP3

Interferon-gamma signalling DDX58, STAT2, TYK2, 
CAMK2G

 Beta signalling STAT2, IL13, RUNX1, TYK2

 ERK signalling
STAT2, IL13, IL23R, NOS2, 
TSC1, TYK2, ETS1, PSMA6, 

CAMK2G

Jak/STAT signalling STAT2, TYK2

 Akt STAT2, IL13, IL23R, TSC1

 Ras signalling TNFAIP3

 CD40 ligand signalling
ELMO1, POLI, REV3L, EXOC2, 

PTRF, TYK2, ETS1, PSM6, 
CAMK2G, PSMA6, SDC4

 Insulin secretion NOS2, EXOC2, TSC1, PSMA6, 
CAMK2G

Endometrial cancer RUNX1

Prostate cancer TSC1

 Influenza A
DDX58, STAT2, IL13, 

TNFAIP3, TYK2, IFIH1, 
POU2F3

 Hepatitis C DDX58, STAT2, TYK2

CONCLUSION

Psoriasis is an absurd, autoimmune, and multi-
factorial chronic inflammatory autoimmune disease 
with unresolved pathogenesis. It has a complex inter-
play between genetic inclinations, immune responses, 
and environmental triggers that play a crucial role in 
disease progression. Though psoriasis has multiple 
treatment options with real progress in controlling 
the disease, it has the limitation of severe side effects 
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and life-long therapy, which makes the patient com-
pliance and adherence to therapy difficult. Psoriasis 
needs persistent treatment with an ideal drug with 
excellent safety, efficacy, and compatibility profiles. 
Though a single drug cannot treat the disease’s com-
plete symptomology and underlying cause, the cur-
rent stepwise approach to psoriasis treatment helps 
manage the disease and improve the lives of psoriatic 
patients. Topical therapy takes care of mild psoriasis, 
while conventional systemic and phototherapies are 
meant for moderate psoriasis. Severe cases are man-
aged with small molecules and biologics. Biologics 
are the major game changers that comprise sizeable 
complex protein molecules such as monoclonal an-
tibodies and receptor fusion proteins which are to 
be administered parenterally, targeting the various 
inflammatory mediators and components of the im-
mune system in the pathogenesis of psoriasis. The se-
lective IL-23 p19 inhibitors have demonstrated very 
high efficacy in clinical trials without any significant 
safety concerns holding a lot of promise. But how 
they perform in the real-clinical setting is a question 
that needs to be extensively analyzed. Presently many 
small molecules for oral and topical use are in various 
stages of development and clinical trials. JAK inhibi-
tors and tyrosine kinase two inhibitors seem to be po-
tentially promising due to their efficacy and favorable 
safety profiles. With multiple arrays of drugs available 
targeting numerous mediators, proteins, genes, en-
zymes, and receptors implicated in the pathogenesis 
of such a complex and multifactorial disease, the cli-
nician’s job to select the effective therapy for a patient 
is becoming more and more challenging. The other 
parameters like the unpredictability of a patient’s re-
sponse to a particular therapy, cost of biologics, and 
socio-economic burden of the disease are the limit-
ing factors due to which there is poor patient compli-
ance. Biosimilars based on established biologics can 
provide a cost-effective solution to psoriatic patients. 
Though systemic biologicals have revolutionized the 
antipsoriatic therapy, the urgent and unmet need for 

easy availability of cost-effective biosimilars, more ef-
fective topical therapies for treating mild to moderate 
psoriasis, early diagnosis and intervention, and use of 
OMICS data for identifying novel targets should be 
the guiding principles and major driving force for fu-
ture research in the field of antipsoriatic therapy.
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