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Abstract

Objective. The efficacy of the novel interleukin (IL)-23p19 inhibitor guselkumab for psoriatic arthritis

(PsA) has recently been demonstrated in two phase 3 trials (DISCOVER-1 & -2) but has not been eval-

uated vs other targeted therapies for PsA. The objective was to compare guselkumab to targeted

therapies for PsA for safety and joint and skin efficacy through network meta-analysis (NMA).
Methods. A systematic literature review was conducted in January 2020 to identify randomized con-

trolled trials. Bayesian NMAs were performed to compare treatments on American College of

Rheumatology (ACR) 20/50/70 response, mean change from baseline in van der Heijde-Sharp (vdH-S)

score, Psoriasis Area Severity Index (PASI) 75/90/100 response, adverse events (AEs) and serious

adverse events (SAEs).
Results. Twenty-six phase 3 studies evaluating 13 targeted therapies for PsA were included. For ACR

20 response, guselkumab 100 mg every 8 weeks (Q8W) was comparable to IL-17A inhibitors and sub-

cutaneous tumor necrosis factor (TNF) inhibitors. Similar findings were observed for ACR 50 and 70.

For vdH-S score, guselkumab Q8W was comparable to other agents except intravenous TNF thera-

pies. Results for PASI 75 and PASI 90 response suggested guselkumab Q8W was better than most

other agents. For PASI 100, guselkumab Q8W was comparable to other active agents. For AEs and

SAEs, guselkumab Q8W ranked highly but comparative conclusions were uncertain. Similar results

were observed for all outcomes for guselkumab 100 mg every four weeks.
Conclusions. In this NMA, guselkumab demonstrated favorable arthritis efficacy comparable to IL-17A

and subcutaneous TNF inhibitors while offering better PASI response relative to many other

treatments.
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Rheumatology key messages

. Guselkumab provides better PASI responses than many other agents available in PsA.

. Guselkumab offers joint efficacy comparable to IL-17A and subcutaneous TNF inhibitors available in PsA.
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Introduction

Psoriatic arthritis (PsA) is a clinically heterogeneous, pro-

gressive and chronic inflammatory condition that can

cause irreversible joint damage and impact patient quality

of life [1–4]. Treatment guideline recommendations for

patients with active PsA depend on a variety of factors,

including the PsA domain(s) involved (e.g. peripheral arth-

ritis, axial disease, enthesitis, dactylitis, skin psoriasis,

nail psoriasis), disease severity and line of therapy [5–7].

Current treatment options for PsA include non-biologic

disease-modifying antirheumatic drugs (DMARDs; i.e.

methotrexate, sulfasalazine, ciclosporin and leflunomide),

biologic therapies (i.e. infliximab, golimumab, adalimu-

mab, etanercept, certolizumab pegol, abatacept, usteki-

numab, secukinumab and ixekizumab) and targeted

synthetic DMARDs (i.e. apremilast and tofacitinib). These

biologic and targeted therapies are generally indicated for

use alongside optional concomitant DMARD treatment.

Guselkumab is a monoclonal antibody currently

approved for the treatment of psoriasis and also for

psoriatic arthritis in some regions [8]. Guselkumab offers

a novel mechanism of action. It binds selectively to the

p19 subunit of interleukin (IL)-23 with high specificity and

affinity. Interleukin-23, a regulatory cytokine, affects the

differentiation, expansion, and survival of T-cell subsets

and innate immune cell subsets, which represent sources

of effector cytokines that drive inflammatory disease [9,

10]. Guselkumab targets and inhibits the p19 subunit of

IL-23, resulting in the disruption of IL-23-mediated signal-

ling, activation and cytokine cascades, leading to clinical

improvement in symptoms of psoriasis and PsA [11–14].

The efficacy and safety of guselkumab 100 mg every

8 weeks (Q8W) and 100 mg every 4 weeks (Q4W) was

demonstrated in the placebo-controlled DISCOVER-1

and DISCOVER-2 phase 3 trials, the first to evaluate the

efficacy of a selective IL-23p19 inhibitor in PsA [13, 14].

Although there are previous studies comparing IL-23

inhibitors in similar disease areas, such as the ECLIPSE

trial evaluating guselkumab in psoriasis, [11] few head-to-

head studies comparing biologic and targeted interven-

tions have been conducted in PsA [15, 16]. Therefore, in-

direct comparisons are needed to inform the comparative

efficacy and safety of guselkumab vs other targeted

therapies. Network meta-analysis (NMA) is a widely used

approach for comparing treatment effectiveness that syn-

thesizes both direct and indirect evidence [17–19].

Several NMAs have compared the efficacy of treatments

available for PsA, but none of these analyses have

included phase 3 data for selective IL-23 inhibitors (i.e.

guselkumab) [20–23]. Therefore, the objective of this

study was to determine the relative skin and joint efficacy

and safety of guselkumab compared with other targeted

therapies available for PsA at the end of the induction

period (i.e. 12–24 weeks) through NMA.

Materials and methods

The methods and reporting used in this review adhere

to rigorous guidance documents designed to ensure the

robustness of analyses and reproducibility of findings.

The protocol for the SLR and NMA was drafted a priori,

submitted to PROSPERO in September 2019, and was

published in April 2020 (CRD42020152614). Both the

methods and results of this study have been described

as outlined by the Preferred Reporting Items for

Systematic Reviews and Meta-analyses (PRISMA) state-

ment [24] and the corresponding extension statement

for NMA [25].

Systematic review

A rigorous electronic search of the literature was

designed in collaboration with an experienced informa-

tion specialist (Supplementary Data S1, available at

Rheumatology online). The strategy was peer reviewed

by a second independent information specialist using

the Peer Review of Electronic Search Strategies

(PRESS) framework [26] prior to execution. The search

covered multiple databases including EMBASE,

MEDLINEVR and Cochrane Central on the OVID platform.

The original search was conducted in October 2018 and

subsequently updated in January 2020 to expand the

comparator scope.

Study selection

Predefined study eligibility criteria were used to screen

all identified citations (Supplementary Table S1, available

at Rheumatology online). Two reviewers independently

screened the abstracts, with disagreements settled by

discussion or involvement of a third reviewer, if needed.

The same process was followed for review of full-text

articles to establish final study selection.

Data extraction and study quality assessment

Data extraction was performed by one reviewer and vali-

dated by a second reviewer. Data were collected from

the included studies using a structured form designed in

Microsoft Excel (Microsoft Corporation, Seattle, WA,

USA). The data collected consisted of information

regarding publication characteristics, study populations,

interventions and comparators studied, outcomes

reported (namely summary measures such as the num-

ber of events and sample size for dichotomous out-

comes) and study design. The National Institute for

Health and Care Excellence (NICE) clinical effectiveness

quality assessment checklist was used to appraise the

validity of included studies [27].

Network meta-analysis

All NMAs were performed using a Bayesian framework

[28–30]. Network diagrams were drawn to visualize the

evidence base for each analysis. Placebo was used as

the reference treatment throughout. Different doses of

the same pharmaceutical were treated as separate inter-

ventions (e.g. guselkumab Q8W and Q4W). Outcomes of

interest included American College of Rheumatology

(ACR) 20/50/70 response, mean change from baseline in
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van der Heijde-Sharp (vdH-S) score, Psoriasis Area

Severity Index (PASI) 75/90/100 response, as well as ad-

verse events (AEs) and serious adverse events (SAEs).

For ACR and PASI responses, analyses used data from

the primary timepoint of assessment for each study,

which varied from 12 to 24 weeks. For vdH-S score,

analyses used data at 24 weeks as it was the only time-

point feasible for analyses during the placebo-controlled

period. For safety outcomes, the latest placebo-

controlled timepoint was used. An NMA model for di-

chotomous outcomes was used to compare interven-

tions for ACR, PASI, AEs and SAEs, while an NMA

model for continuous outcomes was used to derive

comparisons between interventions for vdH-S score.

Models appropriately accounted for multi-arm trials.

Treatment effects for dichotomous outcomes were mod-

eled on the log-odds ratio scale and transformed to

relative risks (RR) using the unweighted average of trial

placebo responses. For continuous outcomes, treatment

effects were modeled and reported on the mean differ-

ence (MD) scale. Treatments populated entirely by zero

events were dropped from networks of evidence.

Convergence was monitored quantitatively using the lat-

est implementation Gelman-Rubin diagnostic (Rhat)

based on four chains [31] (Supplementary Data S2,

available at Rheumatology online). Models were fit using

four chains and used vague or weakly informative priors

(Supplementary Data S3, available at Rheumatology on-

line). All NMAs were performed using R (R Core Team,

Vienna, Austria) and JAGS, based on the code adapted

from the NICE Evidence Synthesis Decision Support

Unit (DSU) Technical Support Document (TSD) Series

[32–34]. An unrelated mean effects model was used to

test for the presence of inconsistency.

Adjustment for heterogeneity

Given differences in patient characteristics and study

designs (e.g. inclusion of bio-naı̈ve and bio-experienced

patients) and evidence of clinical heterogeneity high-

lighted by previous PsA publications and studies in simi-

lar theraueptic areas (i.e. psoriasis), heterogeneity was

expected within networks [22, 35–39]. For this reason,

random effects models were conducted by default, with

fixed effect models considered when evidence networks

were constructed entirely of connections with no more

than two studies. In addition, adjustment for variation in

placebo response through meta-regression on baseline

risk was considered and applied where appropriate to

further account for heterogeneity. Variation in placebo

response represents an important proxy in clinical het-

erogeneity for both measured and unmeasured con-

founders [40]. Models that adjusted for placebo

response were based on code reported in the NICE

DSU TSD 3 [29]. Briefly, a single interaction effect that

represents the relative treatment effect comparisons be-

tween treatments and placebo was used in all meta-

regressions.

Approach to model selection

Assessment of model fit was performed as outlined in

the NICE DSU TSD series [32–34]. In addition, the best-

fitting model used was kept consistent across outcomes

that are derived from the same clinical assessment (i.e.

ACR 20/50/70 and PASI 75/90/100), so long as the

model provided a reduction in between-trial heterogeneity.

For example, if a baseline risk-adjusted model was best

(as assessed by model fit diagnostics) for both PASI 75

and PASI 90, then a baseline risk-adjusted model was

chosen for PASI 100 if there was a reduction in between-

trial heterogeneity between the unadjusted and adjusted

models, even if the 95% credible interval (CrI) for the re-

gression coefficient included zero. This model selection

approach was motivated by the clinical rationale that the

heterogeneity observed in, for example, PASI 75 and

PASI 90, should be similar to that observed for PASI 100,

as they all involve the assessment of the same clinical

characteristics and only vary according to the responder

threshold. The lack of a meaningful regression coefficient

for rarer outcomes (i.e. PASI 100) is instead likely due to

the paucity of data and the inherent uncertainty associ-

ated with rare, dichotomous outcomes in NMAs, rather

than a lack of meaningful treatment-effect relationship.

Results

Search results and study selection

The literature search identified 3,804 unique citations, of

which 113 citations reporting on 66 trials were included

in the qualitative review. Two relevant clinical trials of

guselkumab in PsA were provided directly by the manu-

facturer as they had not been published at the time of

the original search. Of the 66 trials, 26 (62 citations)

were included in the quantitative synthesis (i.e. NMA)

[41–65]. These phase 3 trials included adults with active

PsA that evaluated targeted therapies approved by the

European Medicines Agency or the United States Food

and Drug Administration. The PRISMA flow diagram for

the selection of these studies is presented in Fig. 1.

Study and patient characteristics

The included RCTs evaluated the efficacy and safety of

the following targeted therapies: IL-17A inhibitors (ixe-

kizumab, secukinumab), IL-12/23 inhibitors (ustekinu-

mab), tumor necrosis factor alpha (TNF) inhibitors

(adalimumab, certolizumab pegol, etanercept, golimu-

mab, infliximab), IL-23 inhibitors (guselkumab), cyto-

toxic T-lymphocyte-associated antigen 4 inhibitors

(abatacept), small molecules (apremilast, tofacitinib), as

well as placebo. The studies were published between

2004 and 2019. Baseline and additional study charac-

teristics are summarized in Supplementary Table S2,

available at Rheumatology online. Thirteen studies were

conducted in biologic-naı̈ve patients, two studies were

conducted in biologic-experienced patients, and 11

studies included a mixed population. The timepoint of

primary end point assessment varied across studies:

week 12 certolizumab pegol, and tofacitinib; week 14

NMA including guselkumab in PsA
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for golimumab; week 14 or 16 for infliximab; week 12

or 24 for adalimumab; week 16 for apremilast; week 24

for abatacept, etanercept, guselkumab, ixekizumab and

ustekinumab; week 16 or 24 for secukinumab. Risk of

bias assessments for each of the included studies are

presented in detail in Supplementary Table S3, available

at Rheumatology online. Overall, these assessments found

the clinical trials included in NMAs to be of low risk of

bias. The allocation concealment, blinding of personnel,

and outcome assessment had unclear risk. A high risk of

bias was rarely detected in any of the categories for any

of the RCTs included in the NMAs.

Network meta-analysis results

In total, 21 distinct interventions were identified from the

searches and subsequently included in analyses. No

inconsistency was observed across networks

(Supplementary Data S4, Supplementary Tables S7 to

S15 and Supplementary Figs S1 to S9, available at

Rheumatology online). Treatment rankings calculated

from each NMA are reported and represent the rank-

order of each treatment’s point estimates vs placebo.

Rankings do not denote relative treatment effects be-

tween active agents, and do not reflect confidence

regarding true difference between treatments in pairwise

comparisons. To characterize pairwise comparison con-

clusions from the NMA, key results are presented in-text

with forest plots displaying pairwise comparisons of

guselkumab Q8W vs other treatments according to me-

dian RRs or MDs and 95% CrIs. A 95% CrI represents

the interval in which there is a 95% probability that the

true treatment effect lies within said interval.

FIG. 1 PRISMA flow diagram of study selection for systematic literature review

n: number; NCT: National Clinical Trial.
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Conclusions are summarized by describing treatments

as ‘better’ or ‘worse’ than guselkumab if the pairwise

95% CrI excludes no difference (0 for MDs and 1 for

RRs), wherein there is a >95% probability that the two

treatments are different, and as ‘comparable’ otherwise.

The probability of guselkumab being better than a com-

parator is also shown for additional granularity in pair-

wise estimates. Supplementary Figs S18 to S26

(available at Rheumatology online) present full league

tables and absolute probabilities/scores are presented

in Supplementary Table S16, available at Rheumatology

online.

Joint efficacy. ACR RESPONSE. The network diagram of the

evidence identified from the literature search and

included in the NMA for ACR 20 response is shown in

Fig. 2. Network diagrams for other outcomes are shown

in Supplementary Figs S10 to S17, available at

Rheumatology online. All studies reported ACR 20 and

FIG. 2 Evidence network for ACR 20

Treatment nodes are sized to reflect the proportionate number of patients randomized to each treatment in the net-

work. Thickness of lines between nodes corresponds to the number of RCTs connecting treatments. BIW: biweekly;

LD: loading dose; PBO: placebo; Q2W: every 2 weeks; Q4W: every 4 weeks; Q8W: every 8 weeks.

NMA including guselkumab in PsA
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ACR 50 response, and all but one study reported ACR

70 response. Across all ACR outcomes, the baseline

risk-adjusted model was a better fit for the data and

was therefore used to inform results (Supplementary

Table S6, available at Rheumatology online).

Guselkumab Q8W was ranked eighth in the network

and had a comparable ACR 20 response to IL-17A

inhibitors and subcutaneous TNF inhibitors as demon-

strated by overlap in 95% CrI (Fig. 3). Similar results

were observed for guselkumab Q4W in the full league

table of results (Supplementary Fig. S18, available at

Rheumatology online). Of note, guselkumab Q8W had a

better ACR 20 response than ustekinumab 45 mg, aba-

tacept and apremilast, as demonstrated by guselkumab

ranking higher and lack of overlap in 95% CrI.

Intravenous (IV) golimumab had a better ACR 20 re-

sponse than guselkumab Q8W, as demonstrated by

guselkumab ranking lower and lack of overlap in 95%

CrI. Similar results were observed for ACR 50 and 70 re-

sponse, although additional uncertainty in comparative

effect estimates and variable treatment rankings was

observed due to the lower baseline event rates associ-

ated with ACR 50 and 70 (Supplementary Figs S19 and

S20, available at Rheumatology online).

VDH-S SCORE. Only nine studies reported a mean change

from baseline in vdH-S score. An unadjusted FE model

was used to inform results because the evidence net-

work was composed entirely of single-study connec-

tions, making random effects models inappropriate and

adjustment for baseline risk impossible (Supplementary

Table S6, available at Rheumatology online).

Guselkumab Q8W ranked ninth in the network and had

a comparable change in vdH-S score relative to most

other agents as demonstrated by overlap in 95% CrI.

Guselkumab Q8W was worse than IV TNF therapies (i.e.

golimumab and infliximab) as demonstrated by lower

ranking and lack in overlap in 95% CrI (Fig. 4). Results

were similar for guselkumab Q4W (Supplementary Fig.

S21, available at Rheumatology online).

All but two included studies reported PASI 75 re-

sponse, most reported PASI 90 response, and few

reported PASI 100 response. The baseline risk-adjusted

model was used for all PASI outcomes (Supplementary

Table S6, available at Rheumatology online).

Guselkumab Q8W ranked second in the network and

had a better PASI 90 response than many other treat-

ments, including TNFs and lower doses of secukinumab,

as demonstrated by guselkumab ranking higher and

FIG. 3 Forest plot with pairwise comparisons of guselkumab Q8W vs all comparators for ACR 20

Comparisons are shown in terms of RRs and 95% CrIs. Treatments are grouped by therapeutic class. The vertical

dotted line represents a RR of 1.00. The probability that guselkumab Q8W is better is also shown for each compara-

tor. For the full league table of results, please consult the supplementary appendix, available at Rheumatology online.

ACR: American College of Rheumatology; BIW: biweekly; CrI: credible interval; CTLA-4i: cytotoxic T-lymphocyte-

associated protein 4; GUS: guselkumab; IL-17Ai: interleukin-17A inhibitor; IL-12/23i: interleukin-12/23 inhibitor; IL-23i:

interleukin-23 inhibitor; IV: intravenous; LD: loading dose; Q2W: every 2 weeks; Q4W: every 4 weeks; Q8W: every

8 weeks; RR: relative risk; TNFi: tumor necrosis factor inhibitor.
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lack of overlap in 95% CrI (Fig. 5). Similar results were

observed for PASI 75 response (Supplementary Fig.

S22, available at Rheumatology online). For PASI 100,

low baseline event rates led to uncertainty in pairwise

estimates, with guselkumab Q8W ranking fourth and

being comparable to other active treatments, as demon-

strated by overlap in 95% CrI (Supplementary Fig. S24,

available at Rheumatology online). Comparisons vs

guselkumab Q4W were similar to those vs Q8W for all

PASI responses (Supplementary Figs S22 to S24, avail-

able at Rheumatology online).

Adverse event outcomes

All but two studies reported AEs while all but one

reported SAEs. The baseline risk-adjusted model pro-

vided the best fit for both safety outcomes

(Supplementary Table S6, available at Rheumatology on-

line). For AEs, guselkumab Q8W ranked highly in the

network (Supplementary Fig. S25, available at

Rheumatology online) but significant uncertainty in pair-

wise estimates was observed as demonstrated by over-

lap in 95% CrI vs most other agents (Fig. 6). Results

were similar in analyses of SAEs, where once again

guselkumab Q8W ranked highly in the network, but low

baseline event rates caused significant uncertainty in

pairwise point estimates as demonstrated by overlap in

95% CrI vs most other agents (Supplementary Fig. S26,

available at Rheumatology online). Similar results were

observed for guselkumab Q4W for both AEs and SAEs

(Supplementary Figs S25 and S26, available at

Rheumatology online).

Discussion

Given the number of treatment options available in PsA,

combined with the clinical complexity of the disease

(e.g. involvement of both skin and joints), healthcare de-

cision makers face a challenge to identify the most ap-

propriate treatment option available for patients.

Evaluating the comparative safety and efficacy of the

treatments available for PsA through NMAs can help in-

form medical decision-making in the absence of direct

evidence from head-to-head RCTs. Within the current

NMAs, data from the placebo-controlled period of 26

RCTs were used to derive comparisons of guselkumab

Q8W and Q4W with other targeted therapies for the

treatment of active PsA.

This is the first NMA in PsA to evaluate the compara-

tive efficacy and safety of the novel IL-23p19 inhibitor,

guselkumab, using data from the phase 3 DISCOVER-1

and DISCOVER-2 trials. The results of the NMAs dem-

onstrated that guselkumab Q8W and Q4W were associ-

ated with comparable efficacy to IL-17A and

subcutaneous TNF inhibitors for both ACR responses

and vdH-S score. Guselkumab also had better PASI

responses relative to many other treatments, a finding

FIG. 4 Forest plot with pairwise comparisons of guselkumab Q8W vs all comparators for vdH-S score

Comparisons are shown in terms of MDs and 95% CrIs. Treatments are grouped by therapeutic class. The vertical

dotted line represents a MD of 0.00. The probability that guselkumab Q8W is better is also shown for each compara-

tor. For the full league table of results, please consult the supplementary appendix, available at Rheumatology online.

BIW: biweekly; CrI: credible interval; CTLA-4i: cytotoxic T-lymphocyte-associated protein 4; GUS: guselkumab; IL-

17Ai: interleukin-17A inhibitor; IL-12/23i: interleukin-12/23 inhibitor; IL-23i: interleukin-23 inhibitor; IV: intravenous; LD:

loading dose; MD: mean difference; Q2W: every 2 weeks; Q4W: every 4 weeks; Q8W: every 8 weeks; TNFi: tumor ne-

crosis factor inhibitor; vdH-S: van der Heijde-Sharp.
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observed in a previous NMA evaluating treatments in

psoriasis [34] as well as the head-to-head ECLIPSE

study vs secukinumab in psoriasis [11]. Of note, this is

one of the first NMAs in PsA to include comparative as-

sessment of structural damage and progression. In add-

ition, guselkumab Q8W and Q4W had the highest PASI

90 responses while also offering ACR 20 responses

comparable to IL-17A and subcutaneous TNF inhibitors

(see Supplementary Fig. S27, available at Rheumatology

online). Lastly, both guselkumab Q8W and Q4W ranked

highly in the network for AEs and SAEs but significant

uncertainty in pairwise estimates was observed, as

demonstrated by overlap in 95% CrI vs most other

agents.

A previous review by Lu et al. [23] incorporated phase

2 data for guselkumab in a frequentist NMA. However,

the authors did not account for differences in baseline

risk across trials, which, according to our review, repre-

sents an important source of clinical heterogeneity in

PsA. Lu et al. concluded that infliximab, golimumab,

guselkumab, adalimumab, secukinumab and ustekinu-

mab might be the safest and most efficacious targeted

treatments available for PsA. Our study adds additional

granularity to these findings, suggesting that IV TNF

therapies offer the highest joint responses and guselku-

mab offers the highest skin responses.

In addition, our findings are generally well-aligned with

previous NMAs in PsA evaluating targeted therapies in

PsA. Ruyssen-Witrand et al. [20] recently evaluated the

safety and efficacy of biologics in PsA at an earlier 12–16-

week period using a baseline risk-adjusted model for ACR

and PASI outcomes. The authors found TNF inhibitors

offered the highest ACR responses, which agrees with

our results. For PASI responses, the authors found that

ixekizumab and intravenous infliximab offered the best

responses, which also aligns with our observations with-

out the consideration of guselkumab. The authors also

found few differences between treatments in evaluations

of safety endpoints. Consistency of the current NMA with

previous analyses strengthens our conclusions despite

the variations in the analytical approaches taken.

The comprehensive search and analyses used in this

study have several strengths. All literature search and

analytical methods used for this study adhere to various

methodological guidelines required by NICE and similar

HTAs [32–34]. The protocol for the SLR and NMA was

drafted a priori and both the methods and results of this

study have been described using the PRISMA statement

FIG. 5 Forest plot with pairwise comparisons of guselkumab Q8W vs all comparators for PASI 90

Comparisons are shown in terms of RRs and 95% CrIs. Treatments are grouped by therapeutic class. The vertical

dotted line represents a RR of 1.00. The probability that guselkumab Q8W is better is also shown for each compara-

tor. For the full league table of results, please consult the supplementary appendix, available at Rheumatology online.

BIW: biweekly; CrI: credible interval; CTLA-4i: cytotoxic T-lymphocyte-associated protein 4; GUS: guselkumab; IL-

17Ai: interleukin-17A inhibitor; IL-12/23i: interleukin-12/23 inhibitor; IL-23i: interleukin-23 inhibitor; IV: intravenous;

PASI: Psoriasis Area Severity Index; LD: loading dose; Q2W: every 2 weeks; Q4W: every 4 weeks; Q8W: every

8 weeks; RR: relative risk; TNFi: tumor necrosis factor inhibitor.
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[24] and the corresponding extension statement for

NMA [25]. Analyses adjusted for variation in placebo re-

sponse across trials, an important proxy for both meas-

ured and unmeasured clinical characteristics that may

bias treatment effects as observed in a similar thera-

peutic area, psoriasis [35, 66]. We have also adopted a

conservative approach to interpretation of analysis

results, relying on overlap of pairwise 95% CrI with no

difference to determine comparability or superiority of

treatments.

There are some limitations with the current analyses

that should be recognized. Although all outcomes were

assessed within the context of the placebo-controlled

induction period, the timepoint of assessment varied

from 12 to 24 weeks for all outcomes except vdH-S

score, which had an assessment timepoint of 24 weeks.

Despite allowing for comparison of all therapies within

the induction period, this variation may introduce some

heterogeneity in results. Likewise, this analysis included

patients regardless of previous biologic exposure, which

may also introduce heterogeneity. Analyses controlling

for such heterogeneity will be explored in subsequent

studies. Adjustment for placebo response may mitigate

some of this clinical heterogeneity by controlling for vari-

ous effect modifying variables, including unmeasured

variables such as practice changes over time, but there

may be residual bias that remains. However, as in all

clinical trials, patients in RCTs may differ from those

treated in contemporary clinics, which may affect the

generalizability of findings if the populations differ with

respect to important effect modifiers. Further, data limi-

tations and low baseline event rates rendered certain

analyses (e.g. PASI 100 and SAEs) highly uncertain,

where almost all treatments were considered compar-

able to one another, as demonstrated by overlap in

95% CrI.

Because PsA is a complex disease involving several

clinical domains, the full efficacy profile of treatments,

and the overall value to patients, may not be captured

by only assessing ACR, vdH-S score, PASI, AEs and

SAEs. Analyses of other outcomes or disease domains,

such as patient-reported and additional clinical out-

comes, will be explored in subsequent studies. Finally,

because PsA is a chronic, life-long disease, long-term

comparisons should be explored to evaluate the main-

tenance of treatment response, especially with respect

FIG. 6 Forest plot with pairwise comparisons of guselkumab Q8W vs all comparators for AEs

Comparisons are shown in terms of RRs and 95% CrIs. Treatments are grouped by therapeutic class. The vertical

dotted line represents a RR of 1.00. The probability that guselkumab Q8W is better is also shown for each compara-

tor. For the full league table of results, please consult the supplementary appendix, available at Rheumatology online.

AEs: adverse events; CrI: credible interval; CTLA-4i: cytotoxic T-lymphocyte-associated protein 4; GUS: guselkumab;

IL-17Ai: interleukin-17A inhibitor; IL-12/23i: interleukin-12/23 inhibitor; IL-23i: interleukin-23 inhibitor; IV: intravenous;

LD: loading dose; Q2W: every 2 weeks; Q4W: every 4 weeks: Q8W: every 8 weeks; RR: relative risk; TNFi: tumor ne-

crosis factor inhibitor.
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to safety outcomes such as AEs and SAEs. However,

long-term NMAs are currently unfeasible due to the lack

of a common comparator beyond the placebo-

controlled period, combined with a lack of active head-

to-head trials in PsA. Therefore, alternative analytical

methods may be required to assess relative long-term

safety and efficacy of treatments in PsA in future

studies.

In conclusion, analyses suggest that guselkumab has

joint efficacy (i.e. ACR and vdH-S score) comparable to

IL-17A and subcutneous TNF inhibitors while offering

particularly robust efficacy on skin manifestations

through the placebo-controlled trial period. Guselkumab

ranked highly in analyses of AEs and SAEs, but rarity of

events led to significant uncertainty in pairwise compari-

sons. Overall, guselkumab offers favorable outcomes for

patients with PsA by improving both rheumatological

and dermatological outcomes coupled with a favorable

safety profile.
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