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Abstract
Psoriasis is an immune-mediated disease, with the interleukin (IL)-23/IL-17 axis currently considered its main pathogenic 
pathway. Tyrosine kinase 2 (TYK2) is responsible for mediating immune signalling of IL-12, IL-23 and type I interferons, 
without interfering with other critical systemic functions as other JAK proteins do. This article aims to review the current 
knowledge on deucravacitinib, a new oral drug that selectively inhibits TYK2, granting it a low risk of off-target effects. 
After good efficacy and safety results in a phase II, placebo-controlled trial, two phase III, 52-week trials evaluated deucra-
vacitinib 6 mg against placebo and apremilast—an active comparator. POETYK PSO-1 and PSO-2 involved 1688 patients 
with moderate-to-severe psoriasis. After 16 weeks, in both studies, over 50% of patients treated with deucravacitinib reached 
PASI75, which was significantly superior to placebo and apremilast. In POETYK PSO-1, these results improved until week 
24 and were maintained through week 52, with over 65% of patients achieving PASI75 at this point. A reduction in signs 
and symptoms was also reported by patients, with greater impact on itch. Deucravacitinib was well tolerated and safe. There 
were no reports of serious infections, thromboembolic events, or laboratory abnormalities, which are a concern among 
other JAK inhibitors. Persistent efficacy and consistent safety profiles were reported for up to 2 years. Despite advances in 
the treatment of psoriasis, namely among biologic agents, an oral, effective and safe new drug can bring several advantages 
to prescribers and patients. Further investigation is required to understand where to place deucravacitinib among current 
psoriasis treatment options.
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1 Introduction

Psoriasis is a chronic, inflammatory, immune-mediated dis-
ease with a high negative impact on patients’ quality of life 
[1]. Psoriasis impairs patients’ psychosocial wellbeing and 
work productivity, as a result of persistent lesions and social 
stigma [2, 3].

Psoriasis arises from a complex immunological disarray 
that is still not fully understood. Interleukin (IL)-23/IL-17 
signalling pathway is currently considered the main patho-
genic pathway [4–6]. Environmental stimuli or loss of self-
tolerance via autoantibodies trigger plasmacytoid dendritic 
cells (DCs) to produce tumour necrosis factor-α (TNF-α) and 

Key Points 

Tyrosine kinase 2 (TYK2) is a member of the Janus 
kinases family that is responsible for mediating the 
immune response associated with psoriasis through 
interleukin (IL)-12, IL-23 and type I interferons (IFN-α 
and IFN-β).

Deucravacitinib, an oral TYK2 selective inhibitor, has 
shown a good efficacy and safety profile up to 52 weeks 
in moderate to severe psoriasis.

This new drug may address the existing unmet need for 
oral options for psoriasis, but long-term evaluation and 
comparison trials with biologic agents might determine 
what place it will take among current therapeutic solu-
tions.
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All JAKs play an essential role in many immune 
responses. TYK2 mediates signalling of inflammatory 
cytokines of both adaptive (IL-12, IL-23) and innate (type I 
IFNs) immune responses [17]. Unlike TYK2, JAK1, 2 and 
3 are also responsible for mediating a series of signals that 
support broader systemic responses, namely haematopoiesis, 
myelopoiesis, lipid metabolism and bone regulation. In fact, 
according to studies with mice models, complete deficiency 
of JAK1 and JAK2 seems to be incompatible with life, and 
there are no reports of human beings born with this genetic 
condition [18–20]. JAK3 inactivating mutations result in 
immunodeficiency syndromes in both mice and humans, 
and they present with life-threatening infections in the first 
months of life [21–23].

JAK1 can pair with all other JAKs, being associated with 
type I IFN-α/β (JAK1-TYK2), IFN-γ (JAK1-JAK2) and IL-6 
(JAK1/JAK2-TYK2) receptors. JAK3 only pairs with JAK1 
and they become activated by IL-2, IL-4, IL-7, IL-9, IL-15 
and IL-21 receptors, being crucial in lymphocyte function 
[15, 16].

The JAK2 pair (JAK2-JAK2) plays an important role in 
erythropoiesis and myelopoiesis signalling as it is connected 
to the receptor of erythropoietin, thrombopoietin and gran-
ulocyte macrophage-colony stimulating factor. The JAK2-
TYK2 pair is triggered by IL-12 and IL-23 (Fig. 1) [15, 16].

In line with this knowledge, JAK 1, 2 and 3 inhibitors 
such as tofacitinib (JAK 1/3), baricitinib (JAK 1/2) and 
ruxolitinib (JAK 1/2) raised safety concerns due to reports 
of important adverse effects like cytopenia, dyslipidaemia, 
gastric perforation, thromboembolic events and infections, 
namely herpes zoster [24–29]. Their clinical research in pso-
riasis has, therefore, been abandoned, mostly due to their 
unfavourable efficacy/safety ratio [30].

TYK2 participates almost exclusively in immune 
cytokine signalling pathways. Mouse models with TYK2 
deficiency have a compromised immune cytokine signal-
ling which results in a mild immunodeficiency phenotype. 
According to published case reports, human patients with 
TYK2 homozygous mutations present a higher susceptibility 
to mycobacterial and viral infections. Concomitantly, hyper-
IgE syndrome occurred in some of the cases, depending on 
which one of five null mutations was present. These findings 
were attributed to impairment of the IL-23 pathway [31–33].

Considering TYK2 is involved in the signalling process 
of IFN-α, IL-12 and IL-23, it was accepted as a viable thera-
peutic target for psoriasis [34].

A study with mouse models suggested that TYK2 inac-
tivation provides protection from multiple autoimmune dis-
eases, including psoriasis. An association between TYK2 
gene and psoriasis susceptibility was also reported in a 
genome-wide association study [35]. This evidence was the 
starting point for researching TYK2 as a potential therapeu-
tic target for psoriasis [31].

interferon-α (IFN-α). These inflammatory cytokines activate 
myeloid DCs to release IL-23 and IL-12. IL-23 promotes the 
proliferation of T helper (Th) 17 and Th22 cells that enhance 
IL-17 and IL-22 production, respectively. IL-12 induces dif-
ferentiation of Th1 cells which secrete IFN-γ and TNF-α, 
expanding the inflammatory cascade [4, 5, 7].

Plaque psoriasis is the most common form of the disease, 
accounting for 80% of the cases. Most patients have a mild-
to-moderate presentation of the disease, which can usually 
be managed with topical treatments. However, when topi-
cal therapy fails to control the disease and in extensive and 
severe cases, systemic treatment is required [1].

Current systemic therapies include oral conventional 
options, namely cyclosporine, methotrexate, fumaric acid 
esters and acitretin, newer targeted oral small molecules such 
as apremilast and parenteral biologic agents [8]. The effi-
cacy of current oral treatments in psoriasis is generally lower 
than that of biologics. In addition, conventional systemic 
therapies are associated with high risk of drug interactions, 
cumulative organ toxicities (hepatic, pulmonary, hemato-
logic and renal) and potential severe adverse effects, and 
require extensive analytic monitoring, while apremilast is 
often not well tolerated. Thus, there is still an unmet need 
for accessible, efficacious and safe therapies for patients with 
moderate-to-severe psoriasis [1, 9–12].

New small molecules are the subject of recent research. 
They have the potential to be administered orally or topi-
cally, which can be more convenient for some patients [6, 
13, 14].

This article aims to review the current knowledge on 
deucravacitinib, a new oral small molecule that selectively 
inhibits TYK2, for the treatment of psoriasis.

2  TYK2 Inhibition

Janus kinases (JAKs) are cytoplasmatic proteins involved in 
cytokine receptor signalling: JAK1, JAK2, JAK3 and TYK2. 
They act as signal transducers, translating extracellular stim-
uli into intracellular cascade, which results in altered gene 
expression. They are constituted by multiple domains. The 
highly conserved active domain is similar in all JAKs, while 
the regulatory domain has a specific configuration in each 
one of them [15].

When a circulating extracellular cytokine binds to its cell 
receptor, a combination of two members of the JAK family 
is recruited and phosphorylated. Subsequently, intracellular 
signal transducer and activator of transcription (STAT) pro-
teins become phosphorylated and activated. This process 
enables STAT proteins to move into the cell nucleus and 
modulate gene expression. Each set of JAKs is associated 
with specific cytokine receptors [15, 16].
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3  Deucravacitinib

Deucravacitinib is a new oral small molecule that selectively 
inhibits TYK2 by uniquely binding to the TYK2 regulatory 
pseudokinase (JH2) domain (allosteric inhibition). By not 
binding to the conserved active domain (competitive inhibi-
tors), like other JAK inhibitors, deucravacitinib is consider-
ably more selective to TYK2 than to the other JAKs. Other 
JAK inhibitors like tofacitinib, upadacitinib and baricitinib 
variably inhibit JAK 1, 2 and 3, but not TYK2. The use of 
deucravacitinib in psoriatic patients decreases IL-23 path-
way biomarkers in lesional skin towards non-lesional lev-
els and normalizes IFN and IL-12 pathway genes, without 
affecting JAK 1, 2 and 3 biomarkers. Through this mecha-
nism of action, deucravacitinib blocks IL-12, IL-23 and type 
I interferon downstream signalling, without interfering with 
JAK2-dependent hematopoietic functions [17, 36]. Preclin-
ical studies initially showed its efficacy in mouse models 

with lupus erythematosus and inflammatory bowel disease 
[37–39].

3.1  Phase I Trial

Deucravacitinib’s safety and good tolerability was shown 
in a phase I trial involving 108 healthy participants (Clini-
calTrials.gov identifier: NCT02534636) [40]. For approxi-
mately 3 months, there were no reports of serious adverse 
effects and non-serious adverse events were evenly described 
in the active and the placebo groups (75% and 76%, respec-
tively). Headache, nausea, rash and upper tract respiratory 
infections were the most frequently reported side effects 
[40].

Another phase I study was later developed to determine 
whether deucravacitinib had a clinically relevant effect on 
electrocardiographic parameters. A single oral dose of deu-
cravacitinib 12 mg (therapeutic dose) or 36 mg (suprathera-
peutic dose) did not produce clinically relevant changes on 

Fig. 1  Schematic representation of Janus Kinase Signal Transducer 
and Activator of Transcription (JAK/STAT) pathway and respective 
activating cytokines. Circulating cytokines couple to their receptors 
in the cell membrane. That connection triggers a conformational 
change of the receptor, which recruits a combination of autophospho-
rylated JAKs. Different receptors associate with different JAKs, each 
of them associated with specific biologic functions. JAKs create con-

ditions to phosphorylate STAT proteins, causing their dimerization, 
which enables them to move into the cell nucleus and modulate gene 
expression. EPO erythropoietin, G-CSF granulocyte colony-stimulat-
ing factor, GH growth hormone, GM-CSF granulocyte–macrophage 
colony-stimulating factor, IL interleukin, IFN interferon, TPO throm-
bopoietin, TYK tyrosine kinase
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the corrected QT interval or other measured parameters in 
healthy adults [41].

3.2  Phase II Trials

A phase II multicentre, double-blind, placebo-controlled 
trial was conducted in 267 adult patients with moderate-
to-severe psoriasis (NCT02931838) [42]. All 267 patients 
presented a Psoriasis Area Severity Index (PASI) score of 12 
or higher, a Physician’s Global Assessment (PGA) score > 2 
and a body surface area (BSA) of 10% or worse. They were 
randomized into six arms, one corresponding to placebo and 
the other five evaluating different doses of oral deucravaci-
tinib (3 mg every other day, 3 mg each day, 3 mg twice a 
day, 6 mg twice a day and 12 mg each day). At the end of 12 
weeks of treatment, patients treated with deucravacitinib in 
a dose of 3 mg daily or higher achieved significantly greater 
rates of PASI75 (achieving 75% improvement in PASI from 
baseline) than with placebo. PASI75 was achieved in 39% 
of patients on 3 mg of deucravacitinib daily (p < 0.001 vs 
placebo). Among the groups treated with doses of 3 mg 
twice daily or higher, over 60% of patients reached a PASI75 
response (p < 0.001 vs placebo) [42].

Additionally, the Dermatology Life Quality Index (DLQI) 
questionnaire was used to assess symptom-related discom-
fort and impact on daily functioning. A greater percentage 
of patients in the groups receiving 3 mg of deucravacitinib 
twice daily, 6 mg twice daily, or 12 mg daily presented a 
DLQI score of 0 or 1 (normal or near-normal quality of life) 
in comparison to the placebo group (42%, 60% and 64% in 
the respective deucravacitinib groups vs 4% in the placebo 
one—95% confidence intervals of 20–54, 38–71 and 41–74, 
respectively) [42].

A post-hoc analysis of this phase II trial evaluated the 
impact of deucravacitinib on patient-reported quality of life. 
The percentage of patients achieving a DLQI 0/1 in the three 
highest dosage groups combined increased through weeks 
4–12. Improvement in quality of life followed a similar pat-
tern of response to treatment to that of the clinical outcomes 
[43].

Regarding safety data, the percentage of patients with 
reported adverse events ranged from 55% in the group 
treated with 3 mg each day to 80% in the group on 6 mg 
twice a day, whereas the placebo group presented the low-
est rate of adverse effects (51%). The most common were 
nasopharyngitis, headache and diarrhoea. Acne was reported 
only in the active treatment groups (n = 8), with four cases 
(9%) in the highest dose arm. Only four patients reported 
serious adverse effects and they belonged either to the pla-
cebo group or to groups treated with the lowest doses of 
deucravacitinib. No cases of herpes zoster infection, tubercu-
losis, opportunistic infections or cardiovascular events were 
reported during the 12-week period of the trial [42].

3.3  Phase III Trials

Two large, phase III, double-blinded, 52-week trials on 
plaque psoriasis were recently completed: NCT03624127 
(POETYK PSO-1) and NCT03611751 (POETYK PSO-2) 
[44, 44].

In POETYK PSO-1, 666 patients with moderate to severe 
plaque psoriasis (BSA ≥ 10%, PASI ≥ 12, PGA ≥ 3) were 
randomly assigned to deucravacitinib 6 mg once daily, pla-
cebo or an active comparator in a 2:1:1 proportion. The first 
group maintained the same dose of 6 mg once a day for 
52 weeks, while the placebo group switched to deucravaci-
tinib 6 mg once a day after 16 weeks. In the active compara-
tor group, patients were treated with apremilast 30 mg twice 
a day, titrated from 10 mg over the first 5 days. At the end of 
24 weeks, PASI response was evaluated and patients reach-
ing PASI50 were maintained on apremilast. All patients 
from this arm who did not reach PASI50 at this point were 
switched to deucravacitinib treatment [44].

POETYK PSO-2 involved 1022 patients with moderate 
to severe plaque psoriasis who were also randomly assigned 
to one of three different arms. Patients assigned to receive 
placebo switched to deucravacitinib 6 mg once a day after 
16 weeks. The other two groups started with deucravacitinib 
6 mg daily or with apremilast 30 mg twice a day, titrated up 
from 10 mg over the first 5 days. POETYK PSO-2 included 
a randomized withdrawal phase in which patients originally 
randomized to deucravacitinib who had achieved PASI75 
response at week 24 were re-randomized 1:1 to placebo or 
deucravacitinib, whereas those who did not achieve PASI75 
response at week 24 continued being treated with deucra-
vacitinib. Regarding patients on apremilast for the first 
24 weeks, those who achieved PASI75 were maintained 
under the same treatment, while those who did not were 
started on deucravacitinib [45].

According to POETYK PSO-1 results at the end of 16 
weeks, response rates were significantly higher with deucra-
vacitinib versus placebo and apremilast regarding PASI75 
(58.4% vs 12.7% vs 35.1%, respectively; p < 0.0001) and 
PGA 0/1 (53.6% vs 7.2% vs 32.1%, respectively; p < 0.0001) 
[45, 45] (Table 1).

At week 16, there were more deucravacitinib patients—
versus placebo and apremilast patients—achieving an abso-
lute PASI ≤ 1 (PSO-1: 24.4%, 1.8%, 10.1%, respectively) 
and ≤ 5 (PSO-1: 59.3%, 14.5%, 35.7%, respectively) [46].

Deucravacitinib-treated patients reported greater qual-
ity of life improvement in comparison with other groups, 
with a significantly greater DLQI 0/1 response rate at week 
16 (41.0%) versus patients who received placebo (10.6%; 
p < 0.0001) or apremilast (28.6%; p = 0.0088) [44].

These responses were maintained through week 52 in the 
deucravacitinib group in POETYK PSO-1, with 65.1% of 
patients achieving PASI75 response and 52.7% a PGA of 
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0/1. Patients who switched from placebo to deucravacitinib 
at week 16 had PASI75 and PGA 0/1 responses at week 52 
comparable to those observed in patients who received con-
tinuous deucravacitinib treatment from day 1 [44] (Table 1).

POETYK PSO-2 obtained similar results: 53.6% of 
patients in the deucravacitinib arm achieved PASI75 at 
week 16 in comparison with 9.4% (p < 0.0001) of patients 
receiving placebo and 40.2% (p = 0.0003) of those receiving 
apremilast [45] (Table 1). Among deucravacitinib-treated 
patients who achieved PASI75 at week 24 and were re-ran-
domized to continue treatment, responses were maintained 
at week 52 in the most patients (PASI75 of 80.4%) [45]. 
Information regarding patients who switched to placebo is 
still unavailable.

Efficacy outcomes on scalp psoriasis were separately ana-
lysed in both POETYK studies. Significantly more patients 
receiving deucravacitinib achieved scalp-specific PGA 0/1 
and Psoriasis Scalp Severity Index (PSSI 90), in comparison 
with placebo and apremilast. At the end of 16 weeks, 70.8% 
of deucravacitinib-treated patients in POEYK PSO-1 and 
60.3% in POETYK PSO-2 reached scalp-specific-PGA 0/1 
(p < 0.0001) [47].

Daily evolution of symptoms (burning, itch, pain, skin 
tightness, stinging) and signs (bleeding, cracking, dryness, 
redness, scaling, shedding or flaking) was also evaluated 
during these trials by using a patient-reported numerical 
scale ranging from 0 (absent) to 10 (worst imaginable) 
[48]. At week 16, in both POETYK PSO-1 and POETYK 
PSO-2, patients treated with deucravacitinib experienced 
significantly greater improvements in mean change from 
baseline in symptom scores (− 32.0 vs − 6.3 for placebo 
and − 23.7 for apremilast in POETYK PSO-1 and − 31.3 
vs − 3.2 for placebo and − 23.0 for apremilast in POETYK 

PSO-2; p < 0.0001 for each) and sign scores (− 34.3 vs − 7.7 
for placebo and − 25.4 for apremilast in POETYK PSO-1 
and − 35.0 vs − 6.3 for placebo and − 26.5 for apremilast 
in POETYK PSO-2; p < 0.0001 for each). The greatest 
improvements in psoriasis symptoms were observed for itch 
and skin tightness [48].

Preliminary safety results suggested a good tolerability 
and safety profile in both trials. The most reported adverse 
effects were nasopharyngitis, upper respiratory tract infec-
tions, headache and diarrhoea [45]. According to peer-
reviewed data from POETYK PSO-1, herpes zoster infec-
tions occurred at a low rate in the deucravacitinib arm (n = 5) 
and all cases were mild to moderate. Acne was reported in 
15 out of 531 patients on deucravacitinib against 0 among 
placebo and apremilast groups [46]. Serious adverse events 
were more frequent with placebo (5.5%) than apremilast 
(2.4%) or deucravacitinib (2.1%) at week 16. Discontinu-
ation due to adverse effects over weeks 0 to 52 were lower 
with deucravacitinib versus placebo and apremilast [46]. 
Changes from baseline levels of standard hematologic 
parameters (lymphocytes, neutrophils, platelets and haemo-
globin) and chemistry parameters including lipid panel and 
creatine phosphokinase (CPK) were globally not clinically 
relevant from weeks 0 to 16 in both POETYK PSO-1 and 
2 [44, 49].

At the end of the 52-week POETYK PSO-1 and 2, 1221 
patients were switched to an open-label deucravacitinib 
extension trial for up to 240 weeks. Recently, data concern-
ing long-term extension (LTE) results was presented [50].

From week 0 to 60 of POETYK PSO-LTE 
(NCT04036435), patients who were already on deucravaci-
tinib at week 0 kept improving (PASI75 from 70.8 to 79.4% 
and PASI90 from 43.6% to 50.7%). Patients who switched 

Table 1  Efficacy results at 16  weeks of deucravacitinib 6  mg once 
daily in comparison with placebo and with the active compara-
tor apremilast (30 mg twice a day, titrated from 10 mg over the first 

5  days), in two large, phase III, double-blinded trials with patients 
with moderate to severe psoriasis [43, 44]

POETYK PSO-1 (n = 666) and POETYK PSO-2 (n = 1020)
PASI75 at least a 75% improvement from baseline in Psoriasis Area and Severity Index scores, PGA 0/1 Physician’s Global Assessment score of 
clear or almost clear; ss-PGA 0/1 scalp-specific Physician’s Global Assessment score of clear or almost clear in those with ss-PGA of at least 3 
(moderate) at baseline; DLQI Dermatology Life Quality Index 0/1 scores reflect no effect at all on patient’s life in patients with a baseline DLQI 
score of ≥ 2

Endpoint (16 weeks) Trial Deucravacitinib 6 mg once a 
day (%)

Placebo (%) Apremilast (%)

PASI75 POETYK PSO-1 58.4 12.7 35.1
POETYK PSO-2 53.6 9.4 40.2

PGA 0/1 POETYK PSO-1 53.6 7.2 32.1
POETYK PSO-2 50.3 8.6 34.3

ss-PGA 0/1 POETYK PSO-1 70.8 17.4 39.1
POETYK PSO-2 60.3 17.3 37.3

DLQI 0/1 POETYK PSO-1 40.7 10.6 28.6
POETYK PSO-2 38.0 9.8 23.1
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from apremilast to deucravacitinib at week 0 also clinically 
improved (PASI75 from 73.8 to 87.1% and PASI90 from 
40.0 to 62.9%) [50].

Aside from COVID-19, the safety profile was consist-
ent across POETYK PSO-1, PSO-2 and LTE. An increase 
in serious infections was observed, which is attributable to 
COVID-19 infections due to the ongoing pandemic [50].

A smaller, phase III, 52-week, open-label, single-arm, 
clinical trial with 80 Japanese patients with moderate-to-
severe psoriasis (NCT03924427) was also recently com-
pleted, with no published results to date.

3.4  Psoriatic Arthritis

There is also emerging data suggesting good efficacy and 
safety results of deucravacitinib in patients with active 
psoriatic arthritis. A total of 203 patients with psoriatic 
arthritis were randomized 1:1:1 to placebo, deucravacitinib 
6 mg once a day and deucravacitinib 12 mg once a day in 
a double-blind phase II trial (NCT03881059). American 
College of Rheumatology-20 (ACR-20) response at week 
16 was considered the primary endpoint, which refers to 
an improvement from baseline in the number of tender and 
swollen joints and patient’s pain, among other parameters. 
ACR-20 response was significantly higher with deucravaci-
tinib 6 mg once a day (52.9%; p = 0.0134) and 12 mg once a 
day (62.7%; p = 0.0004) against the placebo (31.8%). Higher 
numbers of patients treated with deucravacitinib versus 
placebo also achieved enthesitis and dactylitis resolution. 
Adverse events were more frequently reported at both deu-
cravacitinib doses (65.7%) compared with placebo (42.4%). 
The most common ones in deucravacitinib-treated patients 
were nasopharyngitis, upper respiratory tract infections, 
sinusitis, bronchitis, rash, diarrhoea and headache. Acne was 
reported in 2 of 70 (2.9%) patients in the 6-mg, once-a-day 
deucravacitinib group, 1 of 67 (1.5%) in the 12-mg, once-a-
day group and dermatitis acneiform was reported in 2 of 70 

(2.9%) and 2 of 67 (3.0%), respectively. No placebo patients 
developed acne or dermatitis acneiform [51].

Phase III studies are currently in the recruiting phase 
(NCT04908202 and NCT04908189) (Table 2) [52].

4  Discussion

Systemic therapies for psoriatic disease have evolved rapidly 
in recent years, and several highly effective biologic drugs 
have been developed. However, there is still an unmet need 
for effective and safe oral therapies, as conventional sys-
temic treatments are associated with important side effects, 
long-term toxicity and drug interactions. Apremilast, a new 
targeted small molecule, is only moderately effective [9–12].

JAK inhibitors have been of particular interest due to 
their ability to target multiple cytokines simultaneously. 
JAK inhibitors, as a class, although proven to be effective 
in the treatment of psoriasis, are also associated with some 
off-target effects that translate into changes in laboratory 
parameters (haemoglobin, platelets, neutrophils, lipid panel, 
creatine phosphokinase), higher risk of infections, malig-
nancy and thromboembolic events. Available evidence sug-
gests that these unwanted effects are a consequence of JAK 
1, 2 and 3 pathways inhibition. Therefore, due to safety con-
cerns with JAK 1, 2 and 3 inhibitors, interest has shifted to 
more selective inhibition of TYK2. At clinically relevant 
doses and exposures, deucravacitinib demonstrates highly 
selective inhibition of TYK2 [30, 34, 36].

Deucravacitinib, a novel oral TYK2 selective inhibitor, 
has shown a good efficacy and safety profile in moderate to 
severe psoriasis trials. A phase II study showed that a daily 
dose of at least 3 mg was necessary to accomplish efficacy 
purposes. Considering higher rates of adverse effects in the 
6-mg twice-a-day group, 6 mg once a day was the dose cho-
sen for phase III studies [42].

Table 2  Ongoing and recently concluded phase III clinical trials of deucravacitinib for psoriasis

*ClinicalTrials.gov identifier

Clinical trial* Objective Phase Status

NCT04036435 (POETYK PSO-LTE) Long-term (240 weeks) efficacy and safety for psoriasis Phase III Active, not recruiting
NCT04772079 Efficacy and safety in adolescents with psoriasis (12–18 years old) Phase III Recruiting
NCT04908202 Efficacy and safety in psoriatic arthritis Phase III Recruiting
NCT04908189 Efficacy and safety in psoriatic arthritis Phase III Recruiting
NCT04167462 (POETYK-PSO-3) Efficacy and safety in psoriasis against placebo Phase III Completed
NCT03611751 (POETYK-PSO-2) Efficacy and safety in psoriasis against placebo and active comparator 

(apremilast)
Phase III Completed

NCT03624127 (POETYK-PSO-1) Efficacy and safety in psoriasis against placebo and active comparator 
(apremilast)

Phase III Completed

NCT03924427 (POETYK PSO-4) Efficacy and safety in psoriasis against placebo Phase III Completed
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Phase III trials evaluated deucravacitinib 6 mg versus 
placebo and apremilast as active comparator. Deucravaci-
tinib showed superior and faster improvement of psoriasis 
lesions than placebo and apremilast. The clinical response 
improved through week 24 and was maintained in patients 
who were under treatment thorough week 52. The impact on 
scalp psoriasis was separately analysed with even stronger 
efficacy outcomes.

A subjective reduction in signs and symptoms was also 
noted. The greatest symptom improvement was consist-
ently observed for the itch domain; this may be particularly 
meaningful to patients given the prevalence and burden of 
this symptom. The positive repercussion of this therapy on 
patients’ quality of life was also superior compared with 
apremilast and placebo.

Deucravacitinib was globally well tolerated and safe. In 
contrast, tolerability is often a cause of discontinuation for 
both conventional agents and apremilast. Nasopharyngitis 
and upper respiratory tract infections were the most fre-
quently reported adverse events. Acne was first described 
in the active treatment groups of the phase II study, with 
greater incidence in the arms with the highest doses. It has 
been suggested to be a consequence of commensal bacteria 
proliferation allowed by cytokine inhibition [42]. Results 
of phase III studies using deucravacitinib 6 mg a day report 
this adverse effect as uncommon. A higher selectivity for 
TYK2 versus JAK 1, 2 and 3 reduces the chance of off-
target effects, and the reported safety profile was consist-
ent with its mechanism of action. There was no description 
of herpes zoster, opportunistic infections, thromboembolic 
events, or hematologic and lipid laboratory abnormalities, 
in contrast to trials of JAK 1, 2 and 3 inhibitors in psoriasis 
and other diseases [24–28]. Additionally, no clinically sig-
nificant laboratory parameter abnormalities were observed 
with deucravacitinib treatment, suggesting that routine labo-
ratory monitoring during deucravacitinib treatment may not 
be warranted.

Deucravacitinib demonstrated persistent efficacy and 
consistent safety profiles in patients with psoriasis for up to 
2 years. Information from the POETY PSO-2 trial regard-
ing patients who responded to deucravacitinib and were re-
randomized to placebo is still unavailable. These results will 
be essential to evaluate time until relapse after drug with-
drawal. Currently available oral drugs have not been able to 
induce a long maintenance of clinical response after drug 
withdrawal, as we have seen with IL-23 inhibitor biologic 
agents [53]. Being an IL-23 inhibitor as well, if deucravaci-
tinib demonstrates this phenomena it would greatly impact 
clinical practice.

Deucravacitinib clinical efficacy in psoriatic arthritis is 
under research, with promising results in a phase II study. It 
is also being studied for lupus, ulcerative colitis and Crohn’s 
disease. Moreover, this compound’s positive phase III data 

led to an increased interest in molecules targeting the TYK2 
JH2 domain, and several companies are announcing phase 
I and II studies with other highly selective TYK2 inhibitors 
[54].

At this point, biologic therapies offer effective, safe and 
convenient options for psoriatic patients. However, oral 
options bring some advantages, such as no risk of immuno-
genicity or injection-site reactions, easier transportation and 
storage and may be more comfortable for patients who prefer 
an oral treatment they can take at home or for those with 
trypanophobia. Although they do not need expert personnel 
drug administration or patient training, treatment response 
might be easily compromised as a result of incorrect adher-
ence [55]. Further pharmacoeconomic studies are required.

The role of deucravacitinib in the treatment landscape for 
psoriasis is still to be determined. It will probably be used as 
a first-line agent, but also after biologic exposure, since at 
least one third of the POETYK PSO-1 and POETYK PSO-2 
study population had prior biologic exposure. In addition 
to clinical data, price and regulatory factors are likely to 
be decisive in defining the place of deucravacitinib in the 
treatment of psoriasis.

5  Conclusion

Deucravacitinib has the potential to become an efficacious, 
safe and well-tolerated treatment for patients with moder-
ate to severe psoriasis. Evaluation of longer-term response, 
maintenance of clinical response after drug withdrawal and 
comparison trials with biologic agents are important miss-
ing steps to understand this drug’s positioning in psoriasis 
treatment.
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