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Among the pathophysiological mechanisms of immune-mediated inflammatory diseases (IMIDs), specific attention 

has been paid to the abnormal activation of Th17 type immune response related to the dysregulated synthesis of 

cytokines forming the interleukin (IL)-23 and IL-17 axis. IL-23 blockade is an innovative approach to the treatment 

of psoriasis and psoriatic arthritis (PsA). Much of the interest has focused on guselkumab (GUS) (TREMFYA, 

Janssen, Johnson & Johnson, USA), a fully human IgG λ monoclonal antibody (mAb) targeting the p19 IL-23 subunit 

and the first-in-class treatment approved for patients with psoriasis and PsA. In patients with psoriasis, GUS is at least 

as effective as other biologic therapies for PsA and is superior to ustekinumab, an anti-IL-12/IL-23 mAb, and secuki-

numab, an anti-IL-17 mAb. Compared with TNF-α inhibitors, GUS therapy is less likely to cause infections and does 

not increase the risk of the reactivation of latent TB infection. The new GRAPPA guidelines (2021) recommend GUS 

(and other IL-23 inhibitors) for patients with PsA resistant to conventional disease-modifying antirheumatic drugs 

(DMARDs), who have peripheral arthritis, enthesitis, dactylitis, psoriatic skin and nail lesions. The paper discusses 

new data on the efficacy of GUS in patients resistant to TNF-α inhibitors, its benefits in patients with axial PsA, and 

safety during the COVID-19 pandemic.
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ПЕРСПЕКТИВЫ ПРИМЕНЕНИЯ МОНОКЛОНАЛЬНЫХ АНТИТЕЛ К ИНТЕРЛЕЙКИНУ 23 
ГУСЕЛЬКУМАБА ПРИ ПСОРИАТИЧЕСКОМ АРТРИТЕ: НОВЫЕ ДАННЫЕ

Е.Л. Насонов1,2, Т.В. Коротаева1, С. Родолфи3,4, К.Ф. Селми3,4

В спектре механизмов патогенеза иммуновоспалительных заболеваний (ИВЗ) человека особое внимание 

привлечено к патологической активации Th17-типа иммунного ответа, связанного с дисрегуляцией синтеза 

цитокинов, формирующих ось интерлейкин (ИЛ) 23 и ИЛ-17. Блокада ИЛ-23 является инновационным 

подходом к лечению псориаза и псориатического артрита (ПсА). Особый интерес привлекает гуселькумаб 
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(ГУС) (Gusеlkumab, TREMFYA, Janssen, Johnson&Johnson, США), который представляет собой полностью 

человеческие моноклональные антитела (мАТ) IgG-λ, взаимодействующие с р19-субъединицей ИЛ-23, 

и является первым препаратом этого класса, разрешенным к применению у пациентов с псориазом 

и ПсА. ГУС не уступает по эффективности другим генно-инженерным биологическом препаратам, исполь-

зующимся для лечения ПсА, и более эффективен у пациентов с псориазом, чем мАТ к ИЛ-12/ИЛ-23 устеки-

нумаб и мАТ к ИЛ-17 секукинумаб. По сравнению с ингибиторами фактора некроза опухоли альфа 

(ФНО-α) ГУС реже вызывает развитие инфекционных осложнений и не увеличивает риск реактивации 

латентной туберкулезной инфекции. В новых рекомендациях GRAPPA (2021) применение ГУС (и других 

ингибиторов ИЛ-23) рекомендуется пациентам с ПсА, резистентным к терапии стандартными БПВП, име-

ющим периферический артрит, энтезиты, дактилит, псориатическое поражение кожи и ногтей. 

Обсуждаются новые данные, касающиеся эффективности ГУС у пациентов, резистентных к ингибиторам 

ФНО-α, положительного влияния терапии на аксиальные проявления ПсА и безопасности применения ГУС 

в период пандемии COVID-19.
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In t roduct ion

Among the immune mechanisms involved 

in the pathogenesis of immune-mediated infl am-

matory diseases, specifi c attention has been fo-

cused on the abnormal activation of Th17 type 

of immune response related to the imbalance in 

the synthesis of cytokines forming the interleu-

kin (IL)-23/IL-17 axis that regulates mucosal 

immunity and barrier function of the gut, ulti-

mately involved in the protection against bacte-

rial and fungal infections1. IL-23 plays a key role 

in Th17 cell diff erentiation and proliferation and 

belongs to the IL-12 family of cytokines includ-

ing also IL-27, IL-35, and IL-391, all sharing 

some degree of structural homology with cyto-

kines of the IL-6 superfamily2. De spite belonging 

to the same family, IL-12 and IL-23 play diff er-

ent roles in the regulation of immune responses1. 

IL-12 stimulates polarization of antigen-activat-

ed T cells towards a Th1 phenotype characterized 

by interferon (IFN)-γ synthesis while IL-23 in-

duces and maintains a Th17 type of immune re-

sponse. The IL-17/IL-23 axis is thought to play 

a more important role in autoimmune patholo-

gy than IL-12/IFN-γ 3 4. Th17 cells are charac-

terized by a specifi c gene signature involving the 

transcription factor retinoic acid-receptor-relat-

ed orphan receptor (RORγt) and induce synthe-

sis of proinfl ammatory cytokines such as IL-17, 

IL-22, TNF-α, IL-21, and granulocyte-mac-

rophage colony-stimulating factor (GM-CSF). 

Naïve T helper cells do not express the IL-23 

receptor and need stimulation by transforming 

growth factor (TFG)-β in the presence of proin-

fl ammatory cytokines, primarily IL-6, to re-

spond to IL-23 stimulation. This is mediated by 

signal transducer and activator of transcription 

(STAR3)-dependent activation of Th17 cell genes 

(IL-23R, Rorc, IL-17) 5. STAR3 is also responsi-

ble for the downregulation of transcription factor 

forkhead box P3 (FOXP3), which normally sup-

presses the expression of RORγt and mediates the 

diff erentiation of naïve T cells into T regulatory 

cells (Tregs). This ultimately results in dysregula-

tion of the balance between Th17/Tregs in favour 

of the proinfl ammatory Th17 phenotype6. Until 

recently, Th17 cells induced by TGF-β and IL-6 

were thought to have limited pathogenetic impli-

cation however, the trans-presentation of IL-6 

by dendritic cells that bind to IL-6R has been re-

cently shown to be involved in the generation of 

pathogenic Th17 cells 7 8. Although IL-23 alone 

cannot induce diff erentiation of naive CD4+ T 

cells into Th17 cells, it plays a fundamental role 

in maintaining the pathogenic pro-infl ammato-

ry phenotype of Th17 cells (Rorc and IL17) and 

their eff ector genes (IL22, Csf2, Ifng) by inducing 

IL23 gene expression and inhibiting synthesis of 

cytokine (IL-2, IL-27, and IL-12) that suppress 

Th17 cell activation and diff erentiation 9 10. The 

IL-17 family comprises marker cytokines refl ect-

ing activation of the IL-23/IL-17 axis. These in-

clude 6 cytokines: IL-17A, IL-17B, IL-17C, IL-

17D, IL-17E (also known as IL-25), and IL-17F 
11. IL-17A (as well as IL-17F) bears the most po-

tent proinfl ammatory activity. IL-17B, IL-17C, 

and IL-17D are also classifi ed as pro-infl amma-

tory cytokines, unlike IL-17E, which is involved 

in Th2 cell generation and inhibits Th17 cell acti-

vation. IL-17 acts synergistically with other cyto-

kines (TNF-α, IL-1β, IL-22, IFN-γ, GM-CSF) 

to promote the induction and persistence of in-

fl ammation at the target site. 

This review will focus on the role of IL-23 

inhibition in psoriatic artritis (PsA), classified 
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as a mixed-pattern disease with interwoven autoinflammatory 

and autoimmune responses 1, whose key pathogenic pathways 

are related to activation of the IL-23/IL-17 axis 12 13. This is 

supported by different lines of evidence 14 4. First, there are in-

creased transcript levels of IL-23 and IL-23-related cytokines 

IL-17A, IL-21, and chemokine ligand 13 (CXCL13) in the sy-

novial tissue collected from patients with PsA. Second, data 

show a correlation between an increased number of IL-23p19 

and IL-23R cells in the synovial tissue with inflammatory ac-

tivity and lymphoid-myeloid and diffuse myeloid pathotypes. 

Third, there is the hyperexpression of IL-23R in cells from 

inflammatory infiltrates of joint tissues and entheses in pa-

tients with PsA; fourth, several IL-23R gene polymorphisms 

(IL12B, IL23A, IL23R, STAT3) are associated with the risk 

of developing PsA. Finally, elevated levels of IL-17 and IL-23 

in the serum and synovial fluid correlate with inflammatory 

activity of PsA.

Li terature  search 

We conducted a search in the MEDLINE databas-

es (via PubMed) that included all relevant publications until 

December 1, 2021. The following keywords were used when 

searching English-language publications in PubMed: “im-

mune-mediated diseases,” or “systemic autoimmune rheu-

matic diseases,” or “arthritis,” or “psoriasis,” or “psoriatic ar-

thritis” and “biologics,” or “DMARDs,” or “interleukin 23 

inhibitors,” or “guselkumab”. Out of 1665 identifi ed papers, 71 

papers focused on the use of guselkumab in immune-mediated 

infl ammatory diseases.

Guselkumab in  psor ia t ic  ar thr i t is

Currently, the blockade of IL-23 (along with IL-17 and 

TNF-α) is considered to be an eff ective approach to the treat-

ment of PsA and other IMIDs associated with the activation of 

the IL-23/IL-17 axis 15 16. The class of IL-23 inhibitors compris-

es anti-IL-12/IL-23 p40 mAbs (ustekinumab and briakinumab) 

and anti-IL-23 p19 monoclonal antibody (guselkumab, risanki-

zumab, and tildrakizumab), as well as JAK inhibitors blocking 

the downstream signaling of this cytokine. Guselkumab (GUS) 

(Tremfya, Janssen, Johnson & Johnson, USA) is an human 

IgGλ monoclonal antibody targeting with high affi  nity the IL-23 

p19 subunit. GUS is the fi rst-in-class treatment approved in the 

United States, Europe, and Russia for patients with psoriasis and 

the only treatment for PsA.

GUS blocks the interaction between IL-23 and mem-

brane IL-23R to abrogate the IL-23-mediated signaling in-

volved in the activation of the proinfl ammatory cytokine cas-

cade. In patients with PsA, decreases in C-reactive protein 

(CRP) and serum amyloid protein A (SSA) levels, IL-6, and 

Th17 eff ector cytokines, such as IL-17A, IL-17F, and IL-22, 

were noted as early as 4 weeks of GUS therapy and continued to 

decrease through Week 24 (p < 0.05). GUS therapy produced 

greater decreases in these cytokines compared with ustekinum-

ab. Notably, while baseline IL-17A and IL-17F levels correlat-

ed with disease activity and response to therapy in cutaneous 

psoriasis in PsA, these levels were not associated with disease 

activity in the joints in PsA, suggesting that mechanisms re-

sponsible for musculoskeletal and skin manifestations in PsA 

may not be the same 17. Maintenance of response to GUS in pa-

tients with psoriasis was associated with suppression of IL-17A, 

IL-17F, IL-22, and IL-21, whereas increased levels of these cy-

tokines predicted psoriasis reoccurrence 18. 

In patients with psoriasis and PsA, GUS has a linear phar-

macokinetic profi le (at doses up to 10–300 mg SC) 19, with the 

steady-state serum concentration increasing from 1.2 μg/mL to 

3.8 μg/mL in a dose-proportional manner and bioavailability 

of 49%. In patients with psoriasis, a volume of distribution of 

15.3 L, a clearance of 0.516 L/day, and a half-life of 18.1 days 

were derived from a population pharmacokinetic model 19 20. 

Similar to native IgG, GUS is eliminated by intracellular ca-

tabolism, breaking down into amino acids and peptides. Liver 

and renal insuffi  ciency, concomitant use of non-steroidal an-

ti-infl ammatory drugs (NSAIDs) or conventional DMARDs, 

including methotrexate (MTX), do not aff ect the pharmacoki-

netics of GUS.

Other molecules targeting IL-23 include tildrakizumab 

and risankizumab which provided good effi  cacy and safety pro-

fi les in treatment of psoriatic arthritis when compared to placebo 

in phase IIb21 and phase III22 23 double-blind trials, respectively.

Ef f icacy

GUS has demonstrated effi  cacy in treating skin disease 

(PASI75/90/100) in patients with psoriasis in phase 2 and 3 

randomized placebo-controlled trials (RPCTs): X-PLORE 

(versus placebo24), VOYAGE 1 (versus placebo and adalimum-

ab, an anti-TNF-α mAb)25, VOYAGE 2 (versus placebo and 

adalimumab)26, ECLIPSE (versus secukinumab, an anti-IL-

17A mAb) 27 28, ORION 29, M Ohtsuki et al. 30, NAVIGATE 

(an inadequate response to ustekinumab, an anti-IL-12/IL-

23 mAb)31. The effi  cacy of GUS in PsA has been evaluated in 

phase 2a 32 and 3 multicenter Randomized Placebo Controlled 

Trial (RPCT) DISCOVER-1 33, DISCOVER-2 34 (Table 1) and 

COSMOS35. 

The DISCOVER-1 and DISCOVER-2 trials enrolled pa-

tients who met the classifi cation criteria for PsA, had ≥ 3 swol-

len joints, ≥ 3 tender joints, a CRP concentration of ≥ 0.3 mg/

dL despite standard therapy, and clinical signs of plaque pso-

riasis (active or a documented history). In the DISCOVER-1 

trial, about 30% of the subjects had received one or two TNF-α 

inhibitors before randomization while the DISCOVER-2 study 

enrolled only biologic-naïve patients. In both RPCTs, patients 

were assigned to receive GUS 100 mg every 4 weeks (GUS 

Q4W), GUS 100 mg at week 0, 4 and then every 8 weeks (GUS 

Q8W), and placebo (placebo) every 4 weeks. Patients were 

stratifi ed by treatment and the baseline CRP level. About 60% 

of patients received maintenance therapy with MTX. After a 

24-week placebo-controlled period, all patients continued to 

receive GUS Q4W until Week 52 or Week 100 33 34 36 37.  In both 

trials, regardless of the GUS regimen, patient demographics, 

and clinical characteristics (including severity of skin lesions 

and prior or concomitant therapy), signifi cantly greater propor-

tions of patients receiving guselkumab achieved an ACR20 re-

sponse compared with placebo. Diff erences in effi  cacy between 
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Table 1. Efficacy of GUS in patients with PsA in the DISCOVER-1 and DISCOVER-2 studies

Patient groups Efficacy (%)
SF-39MCS LSM mean change from 
baseline

SF-36-MCS

ACR20 IGA HAQ-DI SF-36 PCS

Outcomes at Week 24

DISCOVER-1 (TNF-α-naive and treated)

GUS 100 mg (8 weeks) (n = 127) 52*** 57*** –0.32*** 6.10*** 3.20

GUS 100 mg (4 weeks) (n = 128) 59*** 75*** –0.40*** 6.87*** 3.60

Placebo  (n = 126) 22 15 –0.07 1.96 2.37

DISCOVER-2 (TNF-α-naive)

GUS 100 mg (8 weeks) (n = 248) 64*** 70*** –0.37*** 7.39* 4.17

GUS 100 mg (4 weeks) (n = 245) 64*** 68*** –0.40*** 7.04* 4.22

Placebo (n = 246) 33 19 –0.13 3.42 2.14

Outcomes at Week 52

DISCOVER-1 (TNF-α-naive and treated)

Continued GUS 100 mg (8 weeks) (n = 127) 60 63 –0.4 6.6 4.4

Continued GUS 100 mg (4 weeks) (n = 128) 73 82 –0.50 8.6 4.3

Started GUS 100 mg (4 weeks) (n = 126) 56 68 –0.3 5.5 4.1

DISCOVER-2 (TNF-α-naive)

Continued GUS 100 mg (8 weeks) (n = 248) 75 74 –0.5 9.0 4.3

Continued GUS 100 mg (4 weeks) (n = 245) 71 79 –0.5 8.6 4.4

Started GUS 100 mg (4 weeks) (n = 246) 64 79 –0.4 7.5 4.0

Note: *** p < 0.0001; **p < 0.001; *p < 0.05; MCS, mental component summary score; PCS, physical component summary score; SF-36, 36-Item Short Form Survey; 
ACR20, improvement by  20% in the American College of Rheumatology response criteria; HAQ-DAI, Health Assessment Questionnaire—Disability Index; IGA, Investigator’s 
Global Assessment; LSM, least-squares mean.

83

GUS and placebo were signifi cant as early as Week 4 after treat-

ment initiation (p < 0.05) in DISCOVER-2 34 and at Week 8 in 

DISCOVER-1 33. Improvements in all individual components 

of ACR compared with baseline were noted after 24 weeks of 

GUS therapy 38. At Week 24, signifi cantly more patients in the 

GUS Q8W and GUS Q4W groups had an ACR50 response com-

pared with the placebo group: 30%, 39%, and 9%, respectively, 

in DISCOVER-1, and 31%, 33%, and 14% in DISCOVER-2 

(p < 0.0001 in all cases). In DISCOVER-1, an ACR70 response 

at week 24 was achieved in 12% and 20% patients in the GUS 

Q8W and GUS Q4W groups, respectively, versus only 6% of 

patients in the placebo group (p = 0.0005) and in 19% and 13% 

versus 4% in the placebo group in DISCOVER-2 (p ≤ 0,0004) 
33 34. Consistent changes from baseline in DAS (Disease Activity 

Score) 28-CRP were reported. At week 24 More patients had 

minimal disease activity in the GUS Q8W and GUS Q4Q 

groups compared with the placebo group (23%, 30%, and 11%, 

respectively; p ≤ 0.012) in DISCOVER-1 and DISCOVER-2 

(25%, 19%, and 6%, respectively; p < 0.0001). At Week 24, 

greater reductions from baseline in DAS28-CRP least-squares 

means (LSMs) were noted in the GUS groups compared with 

the placebo group (p < 0.0001, in all cases). With longer obser-

vation periods 36 37 39 40, GUS effi  cacy (ACR20 response rate) 

continued to increase and at Week 52 was higher than at Week 

24. In the GUS Q4W and GUS Q8W groups, the ACR50 re-

sponse rate increased from 39% to 54% (DISCOVER-1) and 

from 48% to 46% (DISCOVER-2); the ACR70 response rate 

increased from 26% to 29% (DISCOVER-1) and from 28% to 

28% (DISCOVER-2). In DISCOVER-2, the ACR20 response 

rates were 74% (GUS Q8W) and 76% (GUS Q4W) at Week 

100. The rates of ACR50 and ACR70 responses were 55% and 

36%, respectively, in the GUS Q8W group, and 56% and 35% 

in the GUS Q4W group.

In all GUS groups, signifi cant improvements in all mea-

surements of skin disease (Global Physician Assessment, IGA 

skin response and PASI 75%, 90%, and 100%) were noted com-

pared with the placebo group (p ≤ 0.0005, in all cases). Moreover, 

in a pooled analysis of DISCOVER-1 and -2, increased propor-

tions of resolution of enthesitis were noted in all GUS groups 

(n = 728): 50% (GUS Q8W), 45% (GUS Q4W), and 29% of 

patients in the placebo group (p < 0.05) at week 24. Consistent 

fi ndings were reported for dactylitis (n = 473), with its resolution 

in 59%, 64% and 42% of patients, respectively (p< 0.05 in all 

cases). Both GUS dosing regimens were associated with reduc-

tions in LSM Leeds Enthesitis Index score and dactylitis score 

(p ≤ 0.0025). 

Data on the eff ects of GUS therapy on the changes in sac-

roiliitis have particular relevance41. In earlier studies, ustekinum-

ab and anti-IL-23 monoclonal antibody risankizumab failed to 

show benefi ts in patients with ankylosing spondylitis 42 43, as op-

posed to the high effi  cacy of anti-IL-17 monoclonal antibody44 
45. It is not clear why patients with AS and axial involvement 

did not respond to anti-IL-23 mAb. Possible explanations in-

clude the production of IL-17 by various cells (CD8+ cytotoxic 

T cells, γσ T cells, innate immune cells, CD1x5+ neutrophils, 

mast cells, etc.) in the entheses and axial skeleton occurring in-

dependently from IL-23 46 47 48. A pooled (post hoc) analysis of 

the DISCOVER trials showed improvements in Bath Ankylosing 
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Spondylitis Disease Activity Index (BASDAI), back pain, and 

Ankylosing Spondylitis Disease Activity Index (ASDAS)-CRP 

scores (p < 0.001) in patients with PsA (n = 312) after 24 and 52 

weeks of GUS treatment regardless of the dose and HLA-B27 

positivity status41. Currently, a RPCT (NCT04929210) is being 

planned to evaluate the effi  cacy of GUS in patients with PsA and 

axial involvement.

GUS therapy was associated with a reduced risk of ra-

diographic progression of arthritis assessed through chang-

es in the van der Heijde modified Sharp score (vdHS) in 

DISCOVER-2 34 39. At week 24, significant decrease in ra-

diographic progression was detected in the GUS Q4W 

group, with least squares mean changes in the vdHS score of 

0.29, compared with 0.95 in the placebo group (p = 0.011). 

However, no significant difference in this variable was noted 

between the GUS Q8W and placebo groups (0.52 versus 0.95, 

p=0.072). Mean changes in the vdHS score were 0.99 (GUS 

Q8W) and 1.06 (GUS Q4W) from Week 0 to Week 52, and 

0.46 and 0.75, respectively, from Week 52 to Week 100. In the 

placebo group, mean changes in the vdHS score in patients 

who were switched to GUS Q4W at Week 24 were 1.12 (0–24 

weeks), 0.34 (24–52 weeks), and 0.13 (52–100 weeks). GUS 

significantly improved the patients’ quality of life as mea-

sured by the Health Assessment Questionnaire—Disability 

Index (HAQ-DI) and Short Form-36 (SF-36) Questionnaire. 

Changes in the SF-36 Mental Component Summary scores 

in the placebo groups were not statistically significant. 

A pooled analysis of the DISCOVER-1 and DISCOVER-2 

trials showed an improvement in fatigue represented by im-

provements in the Functional Assessment of Chronic Illness 

(FACIT-FATIGUE) score regardless of the changes in other 

efficacy endpoints during 1 year of GUS therapy49. 

Data from the phase IIIb RPCT COSMOS focused on 

the effi  cacy of GUS in patients with PsA who were resistant 

to TNF-α inhibitors are of great interest 35. Briefl y, approxi-

mately 40% of PsA patients do not achieve an ACR20 response 

to TNF-α inhibitors within 6 months of therapy, and subse-

quent switching between TNF-α inhibitors is associated with 

progressive loss of treatment effi  cacy 50 51. Moreover, paradoxi-

cal exacerbation of psoriatic skin lesions may occur during the 

treatment with TNF-α inhibitors 52 as well as an increased risk 

of infectious complications, including opportunistic infections, 

compared with IL-17A inhibitors and IL-12/IL-23 inhibitors 
53. Although about one-third of patients in the DISCOVER-1 

study had prior exposure to 1–2 TNF-α inhibitors, the effi  cacy 

of GUS in this subset of patients with severe PsA required spe-

cifi c evaluation.

The COSMOS study enrolled 285 patients with active PsA 

(≥ 3 tender and swollen joints) who discontinued treatment with 

TNF-α inhibitors due to inadequate response or poor tolerability 
35. Patients were assigned (2:1) to receive GUS 100 mg (at Week 

0, Week 4, and then every 8 weeks (Q8W)) or placebo. The du-

ration of the trial was 44 weeks. At Week 24, patients receiving 

placebo were switched to GUS at week 24, 28, and then every 8 

weeks (Table 2).

At Week 24, signifi cantly higher response rates for both 

joint and skin PsA manifestations were demonstrated in the GUS 

arms compared with placebo. The primary outcome, identifi ed 

by ACR20 response, was achieved by 44.4% of GUS-treated pa-

tients compared 19.8% of placebo-treated patients. Guselkumab 

was superior to placebo for each key secondary endpoint, such 

as mean changes in HAQ-DI, ACR50 response, mean chang-

es in SF-36 PCS and PASI100 response (multiplicity-adjusted 

p<0.01). 

These results were consistent across subgroups defi ned by 

sex, age, baseline tender and swollen joint counts, CRP levels, 

prior exposure to non-biologic DMARDs, NSAIDs, TNF-α 

inhibitors, and the reason for TNF-α inhibitor discontinuation 

Table 2. Efficacy of GUS versus placebo in the COSMOS study with bDMARD-exposed patients with PsA.

Week 24 Week 48

GUS 
(n = 189)

placebo 
(n = 96)

GUS 
(n = 189) 

placebo→GUS 
(n = 51)

ACR20 response rate, %
44.4

p < 0.001
19.8 57.7 54.9

ACR50 response rate, %
19.6

p < 0.001
5.2 39.2 29.4

ACR70 response rate, %
7.9

p = 0.018
1.0 23.8 17.6

HAQ-DI (improvement by  0,35 from baseline), %
37.5

p < 0.001
16.1 53.4 37.0.25

SF-36 (LSM)
2.10

p < 0.07
0.36

PASI75 response rate, % 59.4

p < 0.001
9.4 74.4 82.6

PASI90 response rate, % 51.1

p < 0.001
7.56 66.9 60.9

FACIT-F (change by  4 from baseline)
42.9

p < 0.001
20.8 55.6 51.0

Note: SF-36, 36-Item Short Form Survey; PASI75, a reduction by  75% in the Psoriasis Area and Severity Index; ACR20, an im
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(inadequate effi  cacy or intolerance). Regarding prior use of 

TNF inhibitors, effi  cacy of GUS was maintained for patients 

with prior use of 1 TNFi, while results were not statistically sig-

nifi cant for patients exposed to 2 TNFi before the study; how-

ever this might be just due to the small number of patients (5 

patients in the GUS group vs 1 patient in the placebo group). 

In the placebo group, switching to GUS was associated with an 

increase in the response rate, with 55% of patients achieving 

an ACR20 response at week 48. Although fewer patients who 

failed prior TNF-α inhibitor therapy responded to GUS com-

pared with patients without prior TNF-α inhibitor exposure, 

the diff erence in ACR20 response rate was not signifi cant in the 

DISCOVER-1 trial.

No head-to-head comparison has been performed be-

tween GUS, TNF-α inhibitors, and IL-17A inhibitors in PsA 

patients; however, meta-analysis data suggest that all three class-

es of drugs have approximately equal effi  cacy in patients without 

prior exposure t o biologics 54. Data from an indirect comparison 

of GUS (pooled analysis of both DISCOVER trials) and usteki-

numab (PSUMMIT 1 and PSUMMIT 2 trials) 55 56 57 suggest su-

periority of GUS for skin (PASI90) and joint (ACR20) disease at 

Week 52 of the treatment 58. As noted, GUS treatment provided 

greater effi  cacy versus secukinumab in patients with cutaneous 

psoriasis 59.

Safety

Treatment with GUS Q4W and GUS Q8W in patients 

with PsA was well tolerated and rarely caused severe adverse 

drug reactions [29-33,57,58]. In the pooled analysis of the 

DISCOVER-1 and DISCOVER-2 trials, rates of treatment-re-

lated adverse drug reactions were 48.5% (DISCOVER-1), 48.8% 

(DISCOVER-2), and 47.3% in the placebo group [58]. The 

most common adverse drug reactions  were nasopharyngitis, in-

creased liver enzyme levels (transient and without hyperbiliru-

binemia), and upper respiratory tract infections. The frequencies 

of severe adverse drug reactions  were 1.9% (GUS Q4W), 2.1% 

(GUS Q8W), and 3.2% in the placebo group; very severe adverse 

drug reactions  were reported in 0.8%, 0.5%, and 1.6% of pa-

tients, respectively. In these treatment groups, treatment inter-

ruptions due to an ADR were rare and occurred in 1.3%, 2.1%, 

and 1.9% of patients, respectively; the frequencies of injection 

reactions were 1.3%, 1.1%, and 0.3%, respectively. NCI CTCAE 

(National Cancer Institute Common Terminology Criteria for 

Adverse Events) Grade 1 (< LLN to 1500 cells/uL)  and grade 

2 (1500 to 1000 cells/uL) neutropenia were more common in 

both GUS groups compared with the placebo group: 5.6% and 

5.9% vs 3.2%, and 1.6% and 1.6% vs 0.8%, respectively. Grade 3 

and 4 neutropenia were very rare and without diff erences among 

treatment groups. Overall, neutropenia was not associated with 

events of infection. At least one infection event (as reported by 

patients) was reported in 19.5%, 21.4%, and 20.7% of patients, 

with at least one severe infection in 0.3%, 0.8%, and 0.8% of pa-

tients, respectively. No unexpected adverse drug reactions  were 

reported and the frequency of adverse drug reactions  did not in-

crease during long-term follow-up for 60 weeks (DISCOVER-1; 

365 patient-years)36 and   groups was 1.1 (DISCOVER-1), 1.9 per 

(DISCOVER-2), and 3.5% and 0.9% in the placebo group, re-

spectively. In DISCOVER-2, 3 patients in the GUS Q8W group 

had opportunistic infections (fungal esophagitis, disseminated 

herpes), and an event of listeriosis meningitis was reported in 1 

patient who was switched from placebo to GUS Q4W. In both 

DISCOVER trials, only 2 patients were positive for anti-drug 

antibodies which were neutralizing in one case; however, they 

were not associated with injection reactions or the loss of treat-

ment effi  cacy.

Data regarding the safety of GUS therapy during the 

COVID-19 pandemic (COronaVIrus Disease 2019) are limited 
60 61 62 63 64. In all GUS-treated patients, COVID-19 symptoms 

were mild and did not require hospitalization; moreover one 

patient with psoriasis showed rapid clinical improvement after 

treatment, with rapid resolution of dyspnea and fever 60. GUS 

therapy did not appear to aff ect IgG antibody response to se-

vere acute respiratory syndrome-related coronavirus 2 (SARS-

CoV-2)65. Treatment with IL-23 inhibitors was not associat-

ed with an increased risk of upper respiratory tract infections66. 

It is assumed that the class of IL-23 inhibitors does not aff ect 

the risk of SARS-CoV-2 infection 67 and the response to SARS-

CoV-2 vaccination, thus GUS withdrawal is not recommended 

by the latest ACR recommendations for COVID-19 vaccination 

in rheumatic patients68 69 70.

Conclusions

GUS is the only currently approved anti-IL-23 treatment 

for PsA, and its use is supported by the National Institute for 

Health and Care Excellence (NICE) 71. Clinical trials of GUS 

treatment for Crohn’s disease72 and hidradenitis suppurativa 

with concomitant Crohn’s disease are ongoing 73 74. In patients 

with psoriasis, GUS was demonstrated superior to ustekinum-

ab and secukinumab 28 27. In patients with active PsA, GUS 

showed an effi  cacy profi le at least equal to other biologics 54, 

although secukinumab showed higher response (ACR20/50) 

rates for joint disease in a meta-analysis of 6 RPCTs 75. The 

same meta-analysis showed higher PASI75 response rates for 

skin disease in GUS patients though. Compared with TNF-α 

inhibitors, GUS is less likely to cause infections and does not 

increase the risk of the reactivation of latent TB infection 76. 

The advantages of GUS include a very rapid onset of clinical 

response and lower required frequency administration, off ering 

greater patient convenience (once every 1-2 months by subcu-

taneous injection).

Among patients with psoriasis and PsA (n = 3251), the 

proportions of adherent patients were numerically highest 

among those treated with GUS (59.5%), followed by usteki-

numab (57%), secukinumab (47.9%), ixekizumab (47.6%), 

adalimumab (46.8%), etanercept (37.4%), and certolizumab 

(22.0%)77. Real life preliminary data suggest that in early PsA 

patient, GUS therapy is highly eff ective (low disease activity 

in 65% of patients and a remission rate of 35%) for peripheral 

and axial manifestations78 and reduces the risk of PsA in pa-

tients with psoriasis carrying a high risk of PsA 79. In perspec-

tive, these data may be crucial for the prevention of PsA in pa-

tients with psoriasis 80.
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The new GRAPPA re commendations81 envision the use of 

IL-23 inhibitors in patients with PsA with inadequate response to 

conventional DMARDs, including those with peripheral arthri-

tis, enthesitis, dactylitis, skin and nail psoriasis. However, these 

recommendations do not include emerging data on the effi  cacy of 

GUS in patients with PsA who are resistant to TNF-α inhibitors 

(COSMOS RPCI)35 nor the proposed eff ectiveness on axial dis-

ease41. These data will be taken into account during the prepara-

tion of a new version of the ARR (Association of Rheumatologists 

of Russia) recommendations for the treatment of PsA.
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