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Abstract

Objectives: To determine the effects of biological disease-modifying anti-rheumatic
drugs (h-DMARDs) on the quality of life (QoL) among patients with psoriatic arthritis
(PsA).

Design: Meta-analysis.

Data sources and eligibility criteria: PubMed, Web of Science, Cochrane Library,
CNKI, WanFang, and VIP databases were searched to collect randomized controlled
trials (RCTs), which were conducted to evaluate the effect of bDMARDs in treatment
of patients with PsA and reported QoL-related outcomes, from inception to November
2020.

Data extraction and synthesis: Outcomes about Health Assessment Questionnaire
Disability Index (HAQ-DI), Dermatology Life Quality Index (DLQI), physical
component summary (PCS) and mental component summary (MCS) of the Short Form
36 (SF-36), EuroQol Visual Analogue Scale (EQ-VAS), Psoriasis Area Severity Index
(PASI) 50/75/90/100 were extracted by two reviewers independently. Data were pooled
using the fixed or random effects methods and considered as mean difference (MD) or
risk ratio (RR) with 95% CI.

Results: Out of 2281 articles screened, 29 RCTs (with 40 articles reported) were
included. Pooled estimates showed that bDMARDs were superior versus placebo on all
outcomes. Against methotrexate (MTX) and tofacitinib, bDMARDs showed no
statistically significant advantages or even significant disadvantages. Similar results
were found for bDMARDs+MTX versus MTX. For HAQ-DI, the results of the
subgroups of bDMARDs vs. placebo, bDMARDs+MTX vs. MTX, bDMARDs vs.
tofacitinib, bBDMARDs vs. MTX, were -0.24 (MD, 95% CI, -0.27, -0.21), -0.22 (MD,
95% CI, -0.58, 0.14), -0.01(MD, 95% CI, -0.05, 0.04), -0.03 (MD, 95% CI, -0.04, -
0.02) respectively.

Conclusions: Compared with placebo, bDMARDs taken by patients with PsA appear

to significantly improve the QoL. Compared with other therapeutic agents, more studies

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

BMJ Open

are still required to confirm the effect of single and combined b(DMARDs use further.

Keywords: psoriatic arthritis; bDMARDs; quality of life; meta-analysis

Strengths and limitations of this study

The effects of bDMARDs on QoL among patients with PsA have not been
previously studied. Therefore, the results of this meta-analysis can inform
evidence-based decision-making in clinical practice.

Subgroup analyses with the hierarchical structure were conducted to determine the
source of heterogeneity, according to the experimental groups and control groups
firstly, then category of bDMARDs, variety of bDMARDs, duration of PsA.
Because most of the included RCTs were multi-center studies, subgroup analysis
on the basis of countries and regions was not conduct to evaluate the effects of
bDMARDs on the QoL of different races patients.

The follow-up period for all included studies didn’t exceed 24 weeks, so that the

long-term effects can’t be assessed.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 46


http://bmjopen.bmj.com/

Page 5 of 46

oNOYTULT D WN =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

BMJ Open

1. Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory musculoskeletal disease that
can lead to structural damage and disability, resulting in impaired quality of life (QoL),
physical function, and working ability.['3] Scotti L et al.l synthesized results of
twenty-eight studies and found that the prevalence and incidence rates of PsA are
respectively 133 every 100,000 subjects and 83 every 100,000 person-years. PsA
develops in up to 30% of patients with psoriasis.’] Rosen CF et al.l! found the QoL of
patients with PsA is significantly lower than that of patients with psoriasis. Therefore,
one of the main objectives of treating PsA is to improve the QoL of patients. Currently,
the QoL of patients with PsSA can be measured by the questionnaires including the Short
Form 36 (SF-36) questionnaire, Health Assessment Questionnaire (HAQ), Nottingham
Health Profile (NHP), EuroQoL 5 domains (EQ-5D), Psoriasis Area and Severity Index
(PASI), Disease Activity for Psoriatic Arthritis (DAPSA), Psoriasis Disability Index
(PDI), Dermatology Life Quality Index (DLQI), Skindex-29, Skindex-17, Psoriasis
Arthritis Quality of Life (PSAQoL), 191 etc. Among these questionnaires, the higher
scores of SF-36 and EQ-5D indicate higher levels of quality of life, while others are the
opposite [11-16]:

As a great advancement in the treatment of PsA, the biological disease-modifying
anti-theumatic drugs (bDMARDs) can decrease inflammation and block structural
progression effectively, which have been proven.l'’-18] The bDMARDSs are widely
recommended by management guidelines,[:'] including the tumor necrosis factor
inhibitor (TNFi, e.g. etanercept, infliximab, adalimumab, golimumab, certolizumab
pegol), interleukin-17 inhibitor (IL-17i, e.g. ustekinumab, guselkumab, risankizumab),
interleukin-12/23 inhibitor (IL-12/23i, e.g. secukinumab, ixekizumab, brodalumab).[!->0]
Ruyssen-Witrand A et al.l?!], Lu C et al. 2], and Lemos LL et al. [>3] studied the efficacy
and safety of bDMARD:s in treating PsA, they found that the physical summarized
component (PSC) of SF-36 score was improved, HAQ score and PASI score were

decreased, but the change of mental summarized component (MSC) of SF-36 score was
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not significant. It indicated that the effects of bDMARDs on QoL in PsA need to be
further studied.

The purpose of this study is to conduct a meta-analysis of randomized controlled
trials (RCTs) related to bDMARDESs in treating PsA, to comprehensively evaluate the
effects of bDMARDs on QoL with multiple outcome indicators, and to provide
evidence for supporting pharmacists’ and physicians’ clinical actions and decisions in
treating PsA. The SF-36, HAQ, NHP, and EQ-5D are generic instruments, scores
measured by them are the primary outcomes of this study. The scores measured by other
disease-specific instruments are the secondary outcomes.

2. Materials and methods
2.1 Search strategy and study selection

This meta-analysis was conducted according to the Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA) guidelines.[**! To identify RCTs
reporting the effects of bDMARDs on QoL, two independent authors (YQL and ZJD)
electronically conducted the searches in PubMed, Web of Science, the Cochrane
Library, China National Knowledge Infrastructure (CNKI), WanFang Database, and
VIP Datebase, from inception to November 2020. The keywords used for database

search were: patients, including "psoriatic arthritis"; intervention, including

n n n

"etanercept" or "infliximab" or "adalimumab" or "golimumab" or "certolizumab" or
"ustekinumab" or '"guselkumab" or ‘'"risankizumab" or "tildrakizumab" or
"secukinumab" or "ixekizumab" or "brodalumab" or "tumor necrosis factor inhibitor"
or "TNF1" or "interleukin-12/23 inhibitor" or "IL-12/231" or "interleukin-17 inhibitor"
or "IL-171" or "biologic"; and outcomes, including "health-related quality of life" or
"HRQoL" or "Dermatology Life Quality Index" or "DLQI" or "disease activity index
for psoriatic arthritis" or "DAPSA" or "psoriasis area and severity index" or "PASI" or
"short form-36" or "SF-36" or "health assessment questionnaire"” or "HAQ" or

"Nottingham Health Profile" or "NHP" or "EuroQol-5D" or "EQ-5D" or "psoriasis

disability index" or "PDI" or "Skindex-29" or "Skindex-17" or "PsAQoL" or "quality
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of life". To avoid missing any related study, authors checked reference lists of eligible
articles as an additional search. Researches were limited to RCTs published in English
and Chinese. The complete electronic search strategy for PubMed is provided in
supplementary table S1.
2.2 Inclusion and exclusion criteria

Studies were independently selected by two authors (YQL and ZJD), and they
achieved good agreement (k=0.879). Studies were included if they met the following
inclusion criteria: (i) the trial was a human study conducted in patients with PsA; (ii)
the experimental group was treated with bDMARDs or bDMARDs combined with
other non-bDMARDs, while placebo and other non-bDMARDs was used as the control
group; (ii1) the study provided appropriate data (means and standard deviation [SD] of
continuous outcomes, the events number of dichotomous outcomes) for each group
present at baseline and end of intervention for DLQI, DAPSA, PASI, SF-36, HAQ,
NHP, EQ-5D, PDI, Skindex, and PsAQoL. Other studies, including animal experiments,
in-vitro studies, case reports, observational studies, systematic reviews, duplicate
publications, study protocols without findings, or congress abstracts without full texts
were excluded.
2.3 Data extraction and quality assessment

Two authors (YQL and ZJD) independently extracted data from each selected
RCTs using a standard abstraction excel sheet (k=0.962). The extracted data included
trial name, sample size, characteristics of participants, duration of treatment, and
outcomes of interest. The methodological quality of the selected RCTs was evaluated
by two independent investigators (YQL and ZJD) using the Cochrane Collaboration
risk of bias tool (k=0.971).[25] The Cochrane Collaboration risk of bias tool used the
following criteria for quality assessment: randomization generation, allocation
concealment, blinding of participants and outcome assessment, incomplete outcome
data, and selective outcome reporting, and other sources of bias. Any disagreement

between authors was resolved by discussion and final consensus between authors or a
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third author (FC) approved the findings.
2.4 Data synthesis and statistical analysis

All statistical analyses were conducted using Review Manager V.5.3 software
(Cochrane Collaboration, Copenhagen, Denmark) and STATA software version 16.0
(Stata Corp., College Station, TX). The risk ratio (RR) with 95% CI was used to
evaluate dichotomous outcomes, and the mean difference (MD) with 95% CI was
generated to evaluate continuous outcomes. Heterogeneity was assessed by using the /2
estimate and the P-value of the y?-test. If the P-value >0.10 and I? <50%, the assumption
of homogeneity was made and the fixed-effects model (FE) was used for analyses.
Otherwise, heterogeneity was assumed, the random-effects model (RE) was used to
analyze and its source should be further determined by sensitivity analysis or subgroup
analysis. Sensitivity analyses were conducted using a leave-one-out method to
determine the effect of each trial on the reliability of overall pooled effect sizes. Further,
subgroup analyses were carried out to determine the source of heterogeneity according
to the potential moderator variables. First, the subgroup analyses were conducted
according to the experimental groups and control groups (bDMARDs vs. placebo,
bDMARDs+ methotrexate [MTX] vs. MTX, bDMARD:s vs. tofacitinib, bDMARDs vs.
MTX), which was probably the biggest cause of heterogeneity. Then, each subgroup
was analyzed according to the following variables: category of bDMARDs (TNFi, IL-
12/231, IL-171), variety of bDMARDs (etanercept, infliximab, adalimumab, etc.),
duration of PsA (<6 years, 6-9 years, =9 years, unclear), duration of treatment (<24
weeks, >24 weeks). The funnel plot, as well as Egger’s test were used to determine any
possible publication bias.
3. Results
3.1 Search Results

The detailed step-by-step process of article identification and selection is
presented in figure 1. In online searches, initially, 2281 articles were identified. After

duplicates and irrelevant articles were removed, 40 articles(?>6-6°1 (29 RCTs reported)
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were ultimately included in the meta-analysis. There was a total of 9720 participants.
Twenty RCTs have reported the effects of bDMARDs on HAQ Disability Index (HAQ-
DI), 20 RCTs on SF-36 PCS, 16 RCTs on SF-36 MCS, 1 RCT on SF-36 score, 8 RCTs
on DLQI, 3 RCTs on EuroQol Visual Analogue Scale (EQ-VAS), 2 RCTs on PsAQoL,
I RCT on DAPSA, 7 RCTs on the proportion of participants achieving 50%
improvement from baseline in PASI (PASI 50), 2 RCTs on PASI 70, 23 RCTs on PASI
75, 20 RCTs on PASI 90, 7 RCTs on PASI 100 and 1 RCT on PASI score. Among
them, HAQ-DI, DLQI, PsAQoL, DAPSA, and PASI scores are negative outcomes,
higher scores indicate worse health-related QoL, while the others are opposite. The
detailed characteristics of selected RCTs are summarized in supplementary table S2.
The methodological quality assessment of RCTs based on the Cochrane Collaboration
risk of bias tool is shown in figure 2. Meta-analysis was not performed for the outcomes
reported in less than 3 RCTs.
3.2 Main outcomes

Forest plots demonstrating the effects of bDMARDs on QoL were provided in
supplementary figure S1-S9. The pooled effect sizes of all outcomes were summarized
in table 1. The results showed that bDMARDs taken by patients with PsA can decrease
HAQ-DI (MD=-0.22; 95% ClI, -0.25, -0.18; P <0.00001; />: 100%), DLQI (MD=-4.36;
95% CI, -5.76, -2.96; P <0.00001; >: 99%), and improve SF-36 PCS (MD=3.89; 95%
CI, 3.44, 4.34; P <0.00001; I?: 99%), SF-36 MCS (MD=1.82; 95% CI, 1.24, 2.40; P
<0.00001; ?: 98%), EQ-VAS (MD=5.27; 95% CI, 1.21, 9.34; P <0.00001; I%: 99%),
PASI 50 (RR=4.09; 95% CI, 2.71, 6.16; P <0.00001; I*: 82%), PASI 75 (RR=4.73; 95%
CI, 3.77, 5.95; P <0.00001; I?: 84%), PASI 90 (RR=5.44; 95% ClI, 4.30, 6.89; P
<0.00001; 2: 66%), PASI 100 (RR=9.11; 95% CI, 6.75, 12.31; P <0.00001; I%: 26%)
significantly. The changes in all outcomes meant that the bDMARDs can effectively
improve the QoL of patients with PsA.

Table 1 Meta-analysis of RCTs that examined the effects of bDMARDs on QoL

Number of Effect Effect
Outcomes . . 95% CI 12 (%) P-value
trials model size

8
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1
2
3 .
4 Primary outcomes
5 HAQ-DI 20 RE -0.22 -0.25,-0.18 100 < 0.00001
6 SF-36 PCS 20 RE 3.89 3.44,4.34 99 <0.00001
; SF-36 MCS 16 RE 1.82 1.24,2.40 99 <0.00001
9 EQ-VAS 3 RE 5.27 1.21,9.34 99 0.01
1(1) Secondary outcomes
12 DLQI 8 RE -4.36 -5.76, -2.96 99 <0.00001
13 PASI 50 RE 4.09 2.71,6.16 82 <0.00001
1;‘ PASI 75 23 RE 473 3.77,5.95 84  <0.00001
16 PASI 90 20 RE 5.44 4.30, 6.89 66 <0.00001
17 PASI 100 7 FE 9.11 6.75,12.31 26 <0.00001
13 1 HAQ-DI, Health Assessment Questionnaire Disability Index; SF-36 PCS, physical component
20 2 summary of the Short Form 36; SF-36 MCS, mental component summary of the Short Form 36,
21 3 DLQI, Dermatology Life Quality Index; EQ-VAS, EuroQol Visual Analogue Scale; PASI
22
23 4 50/75/90/100, the proportion of participants achieving 50%/75%/90%/100% improvement from
24 5 baseline in Psoriasis Area Severity Index; FE, fixed-effects model; RE, random-effects model.
25
2% 6 3.3 Sensitivity analysis
27 . . | o .
28 7 With the exclusion of any single study, the heterogeneity did not change materially
29
30 8 in terms of any outcomes. After excluding NCT02181673 (GO-VIBRANT), post-
31
32 9  sensitivity pooled MD for EQ-VAS was 3.71 (95% CI: -0.58, 7.99), which differed
33
34 10 from pre-sensitivity significantly. We did not find any statistical significant difference
35
36 11 between pre- and post-sensitivity pooled MDs or RRs for HAQ-DI, SF-36 PCS, SF-36
37
38 12 MCS, DLQI, PASI 50, PASI 75, and PASI 90. The detailed results of sensitivity
39
40 13 analyses are presented in table 2.
41
42 14 Table 2 Sensitivity analysis of RCTs that examined the effects of bDMARDSs on QoL
43
42 Pre-sensitivity analysis Upper & Post-sensitivity analysis
45 OQOutcomes Number Pooled lower of Pooled .
46 . . 95% CI . . 95% CI1 Excluded trials
47 of trials  estimates effect size  estimates
48 HAQ-DI 20 -0.22 -0.25,-0.18 Upper -0.19 -0.23,-0.15  Mease PJ 2000
49 Lower -0.25 -0.28,-0.21  NCT00265096 (GO-REVEAL)
50
5q SF-36 PCS 20 3.89 3.44,4.34 Upper 4.12 3.67,4.56 NCT01877668 (OPAL Broaden)
52 Lower 3.76 3.30,4.22 NCT00265096 (GO-REVEAL)
gi SF-36 MCS 16 1.82 1.24,2.40 Upper 222 1.63,2.81 NCT01877668 (OPAL Broaden)
55 Lower 1.70 1.11,2.29 NCT00265096 (GO-REVEAL)
56 EQ-VAS 3 5.27 1.21,9.34 Upper 9.66 5.34,13.98 NCTO01877668 (OPAL Broaden)
;/3 Lower 3.71 -0.58,7.99  NCT02181673 (GO-VIBRANT)
59 DLQI 8 -4.36 -5.76, -2.96 Upper -3.50 -5.00,-2.00 NCT01392326 (FUTURE 1)
60

9
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1

2

i Lower 567  -6.71,-4.62 NCT01695239 (SPIRIT-P1)
5 PASI 50 7 409 271,616 Upper 483 275,849  NCT01087788 (RAPID-PsA)
6 Lower 3.30 2.29,4.78 NCT00265096 (GO-REVEAL)
; PASI 75 23 473 3.77,5.95 Upper 510 426,609  NCT01877668 (OPAL Broaden)
9 Lower 4.50 3.60, 5.62 NCT00265096 (GO-REVEAL)
1(1) PASI 90 20 5.44 4.30, 6.89 Upper 5.84 4.39,7.78 NCT02404350 (FUTURE 5)
12 Lower 5.13 4.06, 6.50 NCT01392326 (FUTURE 1)
13 1  HAQ-DI, Health Assessment Questionnaire Disability Index; SF-36 PCS, physical component

1: 2 summary of the Short Form 36; SF-36 MCS, mental component summary of the Short Form 36;

16 3 DLQI, Dermatology Life Quality Index; EQ-VAS, EuroQol Visual Analogue Scale; PASI 50/75/90,

17 4 the proportion of participants achieving 50%/75%/90% improvement from baseline in Psoriasis

13 5 Area Severity Index.

;‘1) 6 3.4 subgroup analysis

;g 7 Following subgroup analyses, heterogeneity was changed among some of the

24 8  strata of subgroups. In regard to the subgroup of bDMARDSs vs. placebo, there was a

25

;? 9 significant difference between pre- and post-subgroup analysis for HAQ-DI in strata of

;g 10 golimumab (MD=0.08; 95% CI, -0.53, 0.69) and strata of < 24 weeks (MD=-0.50; 95%

g? 11 CI, -1.09, 0.09), SF-36 MCS in strata of adalimumab (MD=1.00; 95% CI, -0.50, 2.49)

gg 12 and strata of < 24 weeks (MD=-0.50; 95% CI, -1.09, 0.09), DLQI in strata of

gg 13 adalimumab, ixekizumab, and 6-9 years, PASI 75 in strata of infliximab. Similar results

g? 14  were found for HAQ-DI and SF-36 MCS in the subgroup of bDMARDs+MTX vs.

o 15 MTX, HAQ-DI, SF-36 MCS, EQ-VAS, and PASI 75 in the subgroup of bDMARDs

40 e .

M 16  vs. tofacitinib, SF-36 MCS in the subgroup of bDMARDs vs. MTX. In general,

42

43 17  bDMARDs had obvious advantages in improving the QoL of PsA compared with

44

45 18  placebo, but bDMARDs plus MTX compared with MTX, bDMARDs compared with

46

47 19  tofacitinib, and bDMARDs compared with MTX had no obvious advantages or even

48

49 20  disadvantages in improving the QoL of PsA. Taking the outcome of HAQ-DI as an

50

51 21  example, the results of the subgroups of bDMARDSs vs. placebo, bDMARDs+MTX vs.

52

53 22 MTX, bDMARDs vs. tofacitinib, bDMARDs vs. MTX, were -0.24 (MD, 95% CI, -

54

55 23 0.27,-0.21), -0.22 (MD, 95% (I, -0.58, 0.14), -0.01(MD, 95% CI, -0.05, 0.04), -0.03

56

57 24 (MD, 95% CI, -0.04, -0.02) respectively. The detailed results of the subgroup analysis

58

59 25  are presented in supplementary table S3.

60
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3.5 Publication bias

Since the funnel chart requires a certain amount of literature, this study drew
funnel charts for the outcomes that include more than 10 RCTs. As presented in figure
3, there was potential publication bias for the outcomes including HAQ-DI, SF-36 PCS,
SF-36 MCS, PASI 75, PASI 90. The P-value was calculated by Egger’s test based on
these outcomes also suggested the presence of publication bias.

4. Discussion

This meta-analysis focused on the effects of bDMARDs on QoL in patients with
PsA, involving a total of 29 RCTs and 9720 participants. Through the quantitative
analysis of 9 outcomes, it was found that bDMARDs could effectively improve the QoL
of patients with PsA. By comparing the minimal results of the research on the minimal
clinically important difference (MCID) related to the concerned outcomes, it was found
that the decrease of HAQ-DI (MD=-0.22; 95% CI, -0.25, -0.18) was a probable
clinically meaningful effect (< -0.131) [¢-67], Similar results were found for SF-36 PCS
(MD=3.89; 95% CI, 3.44, 4.34; > 2.1) [68-711 ' SF-36 MCS (MD=1.82; 95% CI, 1.24,
2.40; > 1.33)19-711 and DLQI (MD=-4.36; 95% CI, -5.76, -2.96; < -2.24) 72l but not
for EQ-VAS (MD=5.27; 95% CI, 1.21, 9.34, < 5.35) [73-76],

Since the medicines in experimental and control groups had large differences in
the effects on QoL, subgroup analysis was conducted according to the experimental
groups and control groups. The results showed that there was obvious dissimilarity in
subgroups of bDMARDs compared with placebo, tofacitinib, and methotrexate,
concerning HAQ-DI, SF-36 PCS, SF-36 MCS, EQ-VAS, and PASI 75. The bDMARDs
had a significant effect on improving the QoL compared with placebo, but more
experimental data were required to confirm the effects of bDMARDs compared with
tofacitinib and methotrexate.

Looking specifically at the subgroup of bDMARDs vs. placebo, variety of
bDMARDs and duration of treatment were probable sources of heterogeneity.

Infliximab, golimumab, adalimumab, and ixekizumab had no significant difference
11
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from placebo concerning one or two of HAQ-DI, SF-36 MCS, DLQI, and PASI 75,
which might be due to the efficacy of these bBDMARDs can not be reflected on the
change of QoL. The bDMARDs had no significant difference from placebo in the
subgroup of duration of treatment < 24 weeks, which might indicate that long-term use
of bDMARDs can improve the QoL of patients.

In our study, quantitative analysis was not performed on the outcomes that
reported in less than 3 RCTs, including SF-36 score, PSAQoL, DAPSA, PASI 70, and
PASI score. According to NCT02376790 (SEAM-PsA) [30-611 etanercept or plus MTX
could decrease DAPSA and improve SF-36 score compared with MTX, but without
statistical difference. The results of NCT01087788 (RAPID-PsA) [4-44 and
NCT01392326 (FUTURE 1) [#5-46] showed that certolizumab pegol and secukinumab
could significantly decrease PsAQoL compared with placebo. As for PASI 70, Hong
Tao et al.l?’] found that infliximab plus MTX got more significant improvement than
MTX, while NCT02065713 (GO-DACT)B3! found that golimumab plus MTX had no
difference form MTX. Besides, Hong Tao et al.l*’! found that the PASI score of patients
in infliximab plus MTX group was significantly lower than that in MTX group. Taken
together, the quantitative analysis results of the effects of bDMARDs on the QoL of
PsA patients is robust.

The patients who have taken bDMARDs showed an improvement in term of SF-
36 PCS, EQ-VAS, PASI 50, and PASI 90, which was consistent with the results of
previous studies ?1-23], Our meta-analysis got an improvement in term of SF-36 MCS,
which was inconsistent with the results of Lemos LL et al [23]- Furthermore, this meta-
analysis comprehensively and specifically analyzed the effects of bDMARDSs on the
QoL of patients with PsA, and quantitatively analyzed some other outcomes including
HAQ-DI and DLQI, which were not studied before. The results of this meta-analysis
can be used as a powerful supplement to the evidence for the reasonable clinical
application of bDMARDs.

However, there were several limitations of this meta-analysis. First, all the
12
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included studies were published in English and Chinese, and the results of Egger’s test
indicated the presence of publication bias. Second, most of the included RCTs were
multi-center studies. It was difficult to conduct subgroup analysis on the basis of
countries and regions to evaluate the effects of bDMARDs on the QoL of different races
patients. Third, the follow-up period for all included studies didn’t exceed 24 weeks, so
that the long-term effects can’t be assessed. Thus, more studies which are relevant to
the longer follow-up period of bDMARD:s in the treatment of PsA are required in the
future to confirm the long-term effect of bDMARDs on the QoL of PsA patients.
5. Conclusions

In summary, our meta-analysis demonstrated that bDMARDs used in patients with
PsA compared with placebo appeared to significantly improve the QoL. Compared with
therapeutic agents, more studies are still required to confirm the effect of single and

combined bDMARDSs use further.

Figure 1 Flowchart of the study selection. RCT, randomized controlled trial.

Figure 2 Quality assessment of included RCTs using Cochrane’s risk of bias tool, RCT, randomized
controlled trial.

Figure 3 Funnel plots of HAQ-DI, SF-36 PCS, SF-36 MCS, PASI 75, and PASI 90. HAQ-DI,
Health Assessment Questionnaire Disability Index; SF-36 PCS, physical component summary of
the Short Form 36; SF-36 MCS, mental component summary of the Short Form 36; PASI 75/90,
the proportion of participants achieving 75%/90% improvement from baseline in Psoriasis Area

Severity Index.
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Figure 1 Flowchart of the study selection. RCT, randomized controlled trial.
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Figure 3 Funnel plots of HAQ-DI, SF-36 PCS, SF-36 MCS, PASI 75, and PASI 90. HAQ-DI, Health Assessment
Questionnaire Disability Index; SF-36 PCS, physical component summary of the Short Form 36; SF-36 MCS,
mental component summary of the Short Form 36; PASI 75/90, the proportion of participants achieving
75%/90% improvement from baseline in Psoriasis Area Severity Index.
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Table S1. Full electronic search strategy of PubMed

#1 "arthritis, psoriatic"[MeSH Terms]

#2 "etanercept”[Title/Abstract] OR "infliximab"[Title/Abstract] OR "adalimumab"[Title/Abstract]

OR "golimumab"[ Title/Abstract] OR "certolizumab"[Title/Abstract] OR

"ustekinumab"[Title/Abstract] OR "guselkumab"[Title/Abstract] OR "risankizumab"[Title/Abstract]

OR "tildrakizumab"[Title/Abstract] OR "secukinumab"[Title/Abstract] OR

"ixekizumab"[Title/Abstract] OR "brodalumab'"[Title/Abstract] OR "tumor necrosis factor

inhibitor"[Title/Abstract] OR  "TNFi"[Title/Abstract] OR  "IL-12/23i"[Title/Abstract] OR

"interleukin-12/23 inhibitor"[Title/Abstract] OR "IL-17i"[Title/Abstract] OR "interleukin-17

inhibitor"[Title/Abstract] OR "biologic"[Title/Abstract]

#3 "health-related quality of life"[All Fields] OR "HRQoL"[All Fields] OR "Dermatology Life Quality

Index"[All Fields] OR "DLQI"[All Fields] OR "disease activity index for psoriatic arthritis"[All Fields] OR

"DAPSA"[AIl Fields] OR "psoriasis area and severity index"[All Fields] OR "PASI"[All Fields] OR "short form-

36"[All Fields] OR "SF-36"[All Fields] OR "health assessment questionnaire"[All Fields] OR "HAQ"[AII Fields]

OR "Nottingham Health Profile"[All Fields] OR "NHP"[AIl Fields] OR "EuroQol-5D"[All Fields] OR "EQ-

SD"[All Fields] OR "psoriasis disability index"[All Fields] OR "PDI"[All Fields] OR "Skindex-29"[All Fields]

OR "Skindex-17"[All Fields] OR "quality of life"[All Fields] OR "PsAQoL"[All Fields]

#4 #1 AND #2 AND #3
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5 Table S2. Characteristics of included studies S
6 —
7 Sample size DuEation of  Duration of Presented
8 Trial name[Ref.] Treatment arms and doses Age, years ]
g (male, %) PsA, years treatment  outcomes
10 Genovese MC 2007  Adalimumab 40 mg SC q2w 51(56.9) 50.4+11.0 @iTO 12weeks DB
11 [26] Placebo 49 (51.0) 47.7+11.3 T2+7.0
12
13 Hong Tao 2019 271 Infliximab 3mg /kg IV at weeks 0,2,6,14,22,24 +MTX 33 (57.58) 35.63+6.12 3.§6il 29 24 weeks (032
14 MTX 15.36+1.69 mg qlw 33 (54.55) 35.94+6.25 3.8+1.28
1 2 IMPACT (281 Infliximab 5 mg/kg at weeks 0, 2, 6, 14 52(57.7) 45.7+11.1 1§7i9.8 16 weeks @
17 Placebo 52 (57.7) 45.249.7 18.0+6.6
18 Mease PJ 2000 %1 Etanercept 25 mg SC BIW 30 (53) 46.0* @.0* 12 weeks O
;g Placebo 30 (60) 43.5% .5
21 NCT00051623 Infliximab 5 mg/kg IV at weeks 0, 2, 6, 14, 22 100 (71) 47.1+12.8 §4i7.2 24 weeks (DB
>
;g (IMPACT 2) 3031321 placebo 100 (51) 46.5+11.3 25+7.8 @@
24 NCT00195689 Adalimumab 40 mg SC at weeks 0, 2, 4, then q4w 151 (56.3) 48.6£12.5 982&8.3 24 weeks (D2RB
3
25 (ADEPT) 13334331 Placebo 162 (54.9) 49.2+11.1 2+8.7 Q@M®
;? NCT00265096 (GO- Golimumab 50 mg SC gdw 146 (61) 45.7+10.7 2468 24 weeks  D@B
28 REVEAL) [3637] Golimumab 100 mg SC q4w 146 (59) 48.2+10.9 TI+7.8 @@
[e0]
gg Placebo 113 (61) 47.0+10.6 h6+7.9
31 NCTO00317499 [38] Etanercept 25 mg SC BIW 101 (57) 47.6 g 9 24 weeks Q@D
32 Placebo 104 (45) 473 a9.2
=
2431 NCT00367237 Infliximab 5 mg/kg at weeks 0, 2, 6, 14 + MTX 56 (48.2) 40.1+12.3 18+2.6 16 weeks ~ (DA{2
35 (RESPOND) [39] MTX 15 mg qlw 54 (61.1) 42.3+10.5 3427
g? NCT00809614 [40] Secukinumab 10 mg/kg SC on days 1, 22 28 (32) 46.7+11.3 %3i6.8 24 weeks @
38 Placebo 14 (43) 47.6+8.1 $a+3.8
39 8
40 2
41 3 “;"
42 i
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NCT01009086 Ustekinumab 45 mg SC at weeks 0,2, then q12w 205 (51.7)  48.0(39.0-55.0)* 3.4@'.2—9.2)* 24 weeks DB
=]
(PSUMMIT 1) [#1] Ustekinumab 90 mg SC at weeks 0,2, then q12w 204 (56.9) 47.0 (38.5-54.0)*  4.9¢.7-8.3)* a
Placebo 206 (52.4)  48.0(39.0-57.0)* 3.6@.0—9.7)*
NCT01077362 Ustekinumab 45 mg at weeks 0, 4, then q12w 103 (46.6)  49.0(40.0-56.0)*  5.3(®3-12.2)* 24 weeks DB
N
(PSUMMIT 2) #21  Ustekinumab 90 mg at weeks 0, 4, then q12w 105 (46.7)  48.0(41.0-57.0)* 4.5(57-10.3)* D)
Placebo 104 (49.0)  48.0(38.5-56.0)* 5.5 (2.3—12.2)*
NCTO01087788 Certolizumab pegol 400 mg SC at weeks 0, 2, 4 + 200 138 (46.4) 48.2+12.3 géiS 5 24 weeks D23®
[oX
(RAPID-PsA) 43441 mg q2w ] @@
Certolizumab pegol 400 mg SC at weeks 0, 2, 4 + 400 135 (45.9) 47.1£10.8 %li&?»
mg q4w _g
Placebo 136 (41.9) 473+11.1 7%;’%7.7
NCT01392326 Secukinumab 75 mg/kg IV at weeks 2, 4, then 75 mg 202 (41.6) 48.8+12.2 g'——— 24 weeks D23®
(FUTURE 1) 45461 SC qdw > QO®
Secukinumab 75 mg/kg IV at weeks 2, 4, then 150 mg 202 (47.5) 49.6£11.8 %-———
SC qéw ]
Placebo 202 (47.5) 48.5+11.2 S.--
NCT01695239 Ixekizumab 80 mg SC 2w 107 (42.1) 49.1%£10.1 6'§ 64 24 weeks DB
(SPIRIT-P1) 47481 Ixekizumab 80 mg SC q4w 103 (46.6) 498+12.6 78+8.0 ®11®
Adalimumab 40 mg SC 2w 101 (50.5) 48.61+12.4 6§i7.5
~
Placebo 106(45.3) 50.6t£12.3 63+6.9
NCTO01752634 Secukinumab 300 mg SC qlw to week 4 then q4w 100 (51) 46.9£12.6 % - 24 weeks (D@D
0
(FUTURE 2) ¥ Secukinumab 150 mg SC qlw to week 4 then q4w 100 (55) 46.5+11.7 o
Secukinumab 75mg SC qlw to week 4 then g4w 99 (47) 48.6x11.4 %---
@]
Placebo 98 (41) 49.9+12.5 T
g
8
2
&
=
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1 S
N
2 2
3 g
4 5
5 NCTO01877668 Adalimumab 40 mg SC q2w 106 (53) 474+11.3 53+53 3months DB®
>
? (OPAL Broaden) Tofacitinib 5 mg orally BID 107 (47) 49.4+12.6 78+8.2 @
8 50151 Tofacitinib 10 mg orally BID 104 (40) 46.9+12.4 5% +5.8
9 Placebo 105 (47) 4774123 64 +6.4
1(1) NCT01989468 Secukinumab 300 mg SC at weeks 1, 2, 3, 4, then q4w 139 (48.2) 49.3+12.9 853i9 2 24 weeks D@11
12 (FUTURE 3) B2 Secukinumab 150 mg SC at weeks 1, 2, 3, 4, then q4w 138 (44.2) 50.1£11.7 27+8.5
=1
1 i Placebo 137 (43.1) 50.1£12.6 §6-6.9
15 NCT02065713 (GO- Golimumab 50 mg SC g4w + MTX 21 (81.0) 46.2 (15.5)* 3.8(6.7)* 24 weeks  @Q10@®
16 DACT) B3] MTX 15 mg orally qlw and increased 5 mg g4w until 22 (87.0) 44.1 (24.6)* 4.2 (6.1)*
1; 25 mg qlw E
19 NCT02181673 (GO- Golimumab 2 mg/kg IV at weeks 0, 4, then q8w 241 (50.6) 457+11.3 6? +6.0 24 weeks D23®
;‘1) VIBRANT) [5455] Placebo 239 (53.1) 46.7+12.5 58459 ®M@a®
2 NCT02294227 Secukinumab 150 mg SC g4w LD 114 (41.2) 48.3+12.2 5?;&:7.3 16 weeks @@
23 (FUTURE 4) 1% Secukinumab 150 mg SC g4w no-LD 113 (45.1) 50.4+11.8 5§7i7.7
o Placebo 114 (39.5) 48.5412.2 97,6
26 NCT02319759 [57] Guselkumab 100 mg SC at weeks 0, 4, then q8w 100 (52) 47.4+12.8 7§0i7.2 24 weeks DR
;é Placebo 49 (49) 44.2+12.4 +7.2 OB
29 NCT02349295 Ixekizumab 80 mg SC g4w 122 (52) 52.6+13.6 180+9.6 24 weeks DD
N
30 (SPIRIT-P2) 58] Ixekizumab 80 mg SC 2w 123 (41) 51.7£11.9 R+7.4 @
g; Placebo 118 (47) 51.5+£10.4 2473
33 NCT02349451 [59 Adalimumab 40 mg SC qlw 72 (54.2) 50.5+12.0 %&9.2 12 weeks D@
2‘5‘ Placebo 24 (50.0) 50.5+12.0 Tp7.2
36 NCT02376790 Etanercept 50 mg SC qlw 284 (53.2) 48.5+13.5 3%&6.0 24 weeks D@D
37 (SEAM-PsA) [6961]  Etanercept 50 mg SC + MTX orally qlw 283 (50.9) 48.1+12.7 30+6.0
38 g
39 g
40 g
41 5 ‘E_—i
42 =
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MTX 20 mg orally qlw 284 (43.7) 48.7+13.1 3H+6.8
NCT02404350 Secukinumab 300 mg SC g4w LD 222 (48.6) 48.9+12.8 6383 16 weeks (D32
(FUTURE 5) (62 Secukinumab 150 mg SC g4w LD 220 (50.5) 4844129 6'§ +7.1
Secukinumab 150 mg SC g4w no-LD 222 (54.1) 48.8+11.8 6@ *6.1
N
Placebo 332 (48.5) 49.0+12.1 6:8+7.6
NCT03158285 Guselkumab 100mg SC at weeks 0,4, then g4w 245 (58) 45.9+11.5 $25+5.9 24 weeks DA
=]
(DISCOVER-2) 3] Guselkumab 100mg SC at weeks 0,4, then q8w 248 (52) 44.9+11.9 Bl+5.5 DNE)
[oX
Placebo 246 (48) 46.3+11.7 w56
NCT03162796 Guselkumab 100 mg SC g4w 128 (52) 47.4+11.6 @6ﬂ:6.3 24 weeks DB
(DISCOVER-1) ¥ Guselkumab 100 mg SC at weeks 0, 4, then q8w 127 (54) 48.9+11.5 5.9 DB
Placebo 126 (48) 49.0+11.1 R47.6
Yufei Lin 2016 93] Infliximab 5mg /kg IV at weeks 0,2,6,12 + MTX 42 (61.90) 44.01+£10.33 3§2i2. 11 24 weeks
MTX 7.5-15 mg orally qlw and increased to 15-25 mg 42 (66.67) 43.59+10.29 3.%&2.12
3

qlw =
MTX: methotrexate; I'V: intravenous; SC: subcutaneous; qXw: once every X weeks; BID: twice daily; BIW: twice weekly%LD: loading dose; ---: not reported; D
HAQ-DI, Health Assessment Questionnaire Disability Index; @SF-36 PCS, physical component summary of the Short For% 36; B)SF-36 MCS, mental component
summary of the Short Form 36; @SF-36 score, the Short Form 36 score; ®DLQI, Dermatology Life Quality Index; @E@—VAS, EuroQol Visual Analogue Scale;
@PsAQoL, Psoriasis Arthritis Quality of Life; ®DAPSA, Disease Activity for Psoriatic Arthritis; QPASI 50, the ppoportion of participants achieving 50%

improvement from baseline in Psoriasis Area Severity Index; (OPASI 70, the proportion of participants achieving 70% imp%vement from baseline in Psoriasis Area

Severity Index; ADPASI 75, the proportion of participants achieving 75% improvement from baseline in Psoriasis Area Sev\grity Index; (2PASI 90, the proportion of
participants achieving 90% improvement from baseline in Psoriasis Area Severity Index; @®PASI 100, the proportion of p‘%rticipants achieving 100% improvement
from baseline in Psoriasis Area Severity Index; (PASI score, Psoriasis Area Severity Index score.
* Data are reported as median (IQR);
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1

2

i Table S2. Subgroup analysis of RCTs that examined the effect of bDMARDs on QoL

Z Groups Outcomes K Effect size 95% CI 1> (%) P-value

7 bDMARDs HAQ-DI

8 vs. Placebo Total 31 -0.24 -0.27,-0.21 99 <0.00001
?O Category of bDMARD

11 TNFi 11 -0.25 -0.43,-0.07 98 0.006

12 IL-12/23i 9 -0.26 -0.29,-0.23 97 <0.00001
13 IL-171 11 -0.22 -0.27,-0.16 99 <0.00001
1: Variety of bDMARD

16 Etanercept 1 -1.10 -1.22,-0.98 --- < 0.00001
17 Infliximab 1 -0.40 -0.58,-0.22 --- <0.0001
12 Adalimumab 4 -0.20%* -0.22,-0.19 21 <0.00001
20 Golimumab 3 0.08 -0.53, 0.69 99 0.79

21 Certolizumab pegol 2 -0.30* -0.39, -0.21 1 < 0.00001
;g Ustekinumab 4 -0.21%* -0.25,-0.17 0 <0.00001
24 Guselkumab 5 -0.27 -0.31,-0.24 98 <0.00001
25 Secukinumab 7 -0.17 -0.23,-0.11 99 < 0.00001
26 Ixekizumab 4 -0.32 -0.46, -0.18 98 < 0.00001
5373 Duration of PsA

29 < 6 years 7 -0.23 -0.26, -0.21 95 <0.00001
30 6-9 years 14 -0.19 -0.26, -0.13 99 <0.00001
g; > 9 years 5 -0.46 -0.65, -0.28 99 <0.00001
33 Unclear 5 -0.18 -0.25,-0.11 99 <0.00001
34 Duration of treatment

22 < 24 weeks 3 -0.50 -1.09, 0.09 99 0.09

37 > 24 weeks 28 -0.22 -0.25,-0.19 99 <0.00001
38 SF-36 PCS

39 Total 33 422 3.82,4.61 99 <0.00001
2(1) Category of bDMARD

42 TNFi 10 575 4.35,7.14 88 < 0.00001
43 IL-12/23i 9 4.06 3.66,4.46 96 <0.00001
P IL-17i 14 378 3.05,450 99 <0.00001
46 Variety of bDMARD

47 Infliximab 1 6.40 3.90, 8.90 --- <0.00001
22 Adalimumab 4 4.47 2.50, 6.44 79 <0.00001
50 Golimumab 3 7.06* 6.06, 8.05 0 <0.00001
51 Certolizumab pegol 2 5.85% 4.48,7.22 0 < 0.00001
32 Ustekinumab 4 3.47% 2.74,4.22 6 <0.00001
gi Guselkumab 5 4.22 3.77,4.67 98 <0.00001
55 Secukinumab 10 3.30 2.50, 4.11 99 <0.00001
56 Ixekizumab 4 5.22 4.67,5.78 64 <0.00001
;73 Duration of PsA

59 < 6 years 9 3.37 2.97,3.77 97 <0.00001
60 6-9 years 15 4.87 3.76, 5.99 99 <0.00001
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> 9 years 5.58 4.84, 6.31 79 <0.00001

Unclear 5 3.97 3.27,4.67 99 <0.00001
Duration of treatment

< 24 weeks 4 3.04 2.62,3.46 92 <0.00001

> 24 weeks 29 442 3.98, 4.86 99 <0.00001

SF-36 MCS

Total 25  2.24 1.80, 2.69 97 <0.00001
Category of bDMARD

TNFi 10 2093 1.19, 4.67 89 0.0009

IL-12/23i 9 1.75 1.28,2.22 96 <0.00001

IL-17i 6 2.50 1.46,3.54 99 <0.00001
Variety of bDMARD

Infliximab 1 3.50 0.24, 6.76 --- 0.04

Adalimumab 4 1.00 -0.50, 2.49 60 0.19

Golimumab 3 4.47* 3.22,5.72 0 <0.00001

Certolizumab pegol 2 3.78%* 2.11,5.44 28 0.0002

Ustekinumab 4 2.21%* 1.27,3.15 0 <0.00001

Guselkumab 5 1.65 1.13,2.17 98 <0.00001

Secukinumab 2 2.30 0.34,4.26 100 0.02

Ixekizumab 4 2.89%* 2.67,3.11 32 <0.00001
Duration of PsA

< 6 years 7 1.61 0.94,2.28 98 <0.00001

6-9 years 12 210 1.51,2.70 79 <0.00001

> 9 years 4 2.90 2.40, 3.40 61 <0.00001

Unclear 2 2.30 0.34,4.26 100 0.02
Duration of treatment

< 24 weeks 2 0.11 -1.13,1.36 27 0.86

> 24 weeks 23 240 1.97,2.82 97 <0.00001

EQ-VAS

Total 5 8.76 5.32,12.20 71 <0.00001
Category of bDMARD

TNFi 3 9.05 3.75, 14.35 85 0.0008

IL-17i 8.31%* 3.85,12.77 0 0.0003
Variety of bDMARD

Adalimumab 2 6.72% 6.13,7.31 0 <0.00001

Golimumab 1 14.70 10.44,1896  --- <0.00001

Ixekizumab 2 8.31%* 3.85,12.77 0 0.0003
Duration of PsA

< 6 years 1 6.73 6.14,7.32 - < 0.00001

6-9 years 4 9.66 5.34,13.98 58 <0.0001
Duration of treatment

<24 weeks 1 6.73 6.14,7.32 --- <0.00001

> 24 weeks 4 9.66 5.34,13.98 58 <0.0001

DLQI
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Total 14  -436 -5.76, -2.96 99 < 0.00001
Category of bDMARD
TNFi 6 -3.38 -5.53,-1.23 92 0.002
IL-12/23i 4 -5.39% -6.15, -4.63 0 < 0.00001
IL-171 4 -4.79 -6.81, -2.77 99 <0.00001
Variety of bDMARD
Adalimumab 3 -2.31 -5.60, 0.98 89 0.17
Golimumab 1 -6.20 -7.56, -4.84 --- < 0.00001
Certolizumab pegol 2 -3.46 -6.40, -0.53 90 0.02
Ustekinumab 4 -5.39% -6.15, -4.63 0 <0.00001
Secukinumab 2 -9.05 -9.93, -8.17 98 < 0.00001
Ixekizumab 2 -0.17* -0.99, 0.65 0 0.69
Duration of PsA
< 6 years 4 -5.39% -6.15, -4.63 0 <0.00001
6-9 years 6 -1.70 -3.59,0.19 92 0.08
> 9 years 2 -5.12% -6.35, -3.89 0 < 0.00001
Unclear 2 -9.05 -9.93, -8.17 98 <0.00001
Duration of treatment
<24 weeks 1 -1.70 -4.21, 0.81 --- 0.18
> 24 weeks 13 -453 -5.97,-3.10 99 <0.00001
PASI 50
Total 8 4.54 2.98, 6.91 81 <0.00001
Category of bDMARD
TNFi 7 4.92 3.00, 8.07 83 <0.00001
IL-12/23i 1 2.97 1.90, 4.65 --- <0.00001
Variety of bDMARD
Etanercept 1 2.69 1.68, 4.30 --- <0.0001
Infliximab 1 9.83 5.06, 19.09 --- <0.00001
Adalimumab 1 6.50 3.34,12.64 --- <0.00001
Golimumab 2 9.59 5.55, 16.56 0 <0.00001
Certolizumab pegol 2 2.63 2.03,3.40 0 <0.00001
Guselkumab 1 2.97 1.90, 4.65 --- <0.00001
Duration of PsA
6-9 years 4 6.93 3.33,14.42 80 <0.00001
> 9 years 4 3.06 2.20,4.25 54 <0.00001
PASI 75
Total 38  5.06 4.36,5.88 51 <0.00001
Category of bDMARD
TNFi 13 7.19 4.26,12.16 74 <0.00001
IL-12/23i 9 5.06 3.93,6.51 56 <0.00001
IL-171 16  5.09* 4.45,5.82 12 <0.00001
Variety of bDMARD
Etanercept 2 8.34%* 2.83,24.62 0 0.0001
Infliximab 2 65.64%* 13.30,322.82 0 0.31
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Adalimumab 4 4.58 1.72,12.22 89 0.002
Golimumab 3 18.30 2.23,14996 84 0.007
Certolizumab pegol 2 4.06%* 2.79,591 0 <0.00001
Ustekinumab 4 6.50* 4.79, 8.83 2 <0.00001
Guselkumab 5 4.10* 3.44,4.87 46 <0.00001
Secukinumab 12 5.10% 4.41,5.89 21 <0.00001
Ixekizumab 4 5.03* 3.51,7.22 2 <0.00001
Duration of PsA
< 6 years 9 4.68 3.57,6.13 57 <0.00001
6-9 years 17  5.89* 5.15,6.72 38 <0.00001
> 9 years 7 5.92 3.33,10.51 57 <0.00001
Unclear 5 4.23 2.43,7.36 68 <0.00001
Duration of treatment
<24 weeks 9 5.13* 4.37,6.02 37 <0.00001
> 24 weeks 29 527 4.37,6.35 56 <0.00001
PASI 90
Total 32 5.89* 4.85,7.15 41 <0.00001
Category of bDMARD
TNFi 9.45* 6.62, 13.50 49 <0.00001
IL-12/23i 6.66* 5.21, 8.50 0 <0.00001
IL-17i 16 527* 4.44,6.25 45 <0.00001
Variety of bDMARD
Infliximab 1 82.76 5.17,1325.04  --- 0.002
Adalimumab 3 7.64 1.43, 40.80 65 0.02
Golimumab 3 16.48 2.33,116.59 65 0.005
Certolizumab pegol 2 7.11% 3.78,13.36 0 <0.00001
Ustekinumab 2 9.93%* 4.42,22.34 0 <0.00001
Guselkumab 5 6.32% 4.89, 8.17 0 <0.00001
Secukinumab 12 512 3.72,7.03 51 <0.00001
Ixekizumab 4 6.27* 5.50,7.15 39 <0.00001
Duration of PsA
< 6 years 6 7.52% 5.62,10.07 0 <0.00001
6-9 years 17  5.78* 4.89, 6.84 38 <0.00001
> 9 years 4 5.52 2.83,10.78 51 <0.00001
Unclear 5 5.44 2.40, 12.31 69 <0.0001
Duration of treatment
<24 weeks 6 4.60%* 3.73,5.67 44 <0.00001
> 24 weeks 26 7.20% 6.10, 8.50 30 <0.00001
bDMARDs+ HAQ-DI 2 -0.22 -0.58, 0.14 86 0.23
MTX vs. SF-36 PCS 1 2.00 1.90, 2.10 --- <0.00001
MTX SF-36 MCS 1 0.00 -0.10, 0.10 - 1.00
PASI 50 1 1.76 1.06, 2.92 --- 0.03
PASI 75 1 1.79 1.31,2.44 --- 0.0002
PASI 90 2 1.97 1.45,2.70 0 <0.0001
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bDMARDs HAQ-DI 2 -0.01 -0.05, 0.04 96 0.84
VSs. SF-36 PCS 2 0.63%* 0.49, 0.77 36 <0.00001
Tofacitinib  SF-36 MCS 2 -1.15% -1.32,-0.97 0 <0.00001

EQ-VAS 2 -1.81 -3.61, -0.02 95 0.05

PASI 75 2 0.90%* 0.69, 1.17 0 0.43
bDMARDs HAQ-DI 1 -0.03 -0.04, -0.02 <0.00001
vs. MTX SF-36 PCS 1 1.80 1.70, 1.90 <0.00001
SF-36 MCS 1 -0.50 -0.60, -0.40 <0.00001

bDMARDs, the biological disease-modifying anti-rheumatic drugs; TNFi, the tumor necrosis factor
inhibitor; IL-171, interleukin-17 inhibitor; IL-12/231, interleukin-12/23 inhibitor; HAQ-DI, Health
Assessment Questionnaire Disability Index; SF-36 PCS, physical component summary of the Short
Form 36; SF-36 MCS, mental component summary of the Short Form 36, DLQI, Dermatology Life
Quality Index; EQ-VAS, EuroQol Visual Analogue Scale; PASI 50/75/90, the proportion of
participants achieving 50%/75%/90% improvement from baseline in Psoriasis Area Severity Index;

K: Number of data reported in included studies;
* fixed effect
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Figure S1 Forest plot of HAQ-DI. HAQ-DI, Health Assessment Questionnaire Disability Index.
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Mean Difference
IV, Random, 95% CI

Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% CI
Genovese MC 2007 -0.3 05 51 -0.1 03 49 21%  -0.20 F0.36,-0.04]
Mease PJ 2000 -1.2 023 3o -01 0.23 30 2.8%  -1.10F1.22,-0.98]
MCTO0051623 (IMPACT 23 -0.4 066 100 0 0.66 100 1.9% -0.400.58,-0.22]
MCTO0195689 (ADEFT) -04 05 1581 -0.1 0.4 182 26% -0.30 F0.40,-0.20]
MCTO0265086 (GO-REVEAL) A 033 0485 146 -0.01 048 113 2.4% 0.34 [0.21, 0.47]
MCTO0265086 (GO-REVEAL) B 039 05 146 -0.01 048 113 2.4% 0.40[0.28, 0.52]
MCTO0367237 (RESPOMND) -0.898 072 56 -0.86 0.72 54 1.3%  -0.43 F0.70,-0.16]
NCTO1009086 (FSUMMIT 1) A -03 047 208 -009 038 206 28% -0.21F0.29,-0.13]
MCTO1009086 (PSUMMIT 1) B -0.34 056 204 -0.09 0.38 206 27%  -0.2510.34,-0.16]
MCTO1077362 (PSUMMIT 2) A -017 029 103 o 0z 104 289% -017 F0.24,-0.10]
MCTO1077362 (PSUMMIT 2) B -0.25 038 105 o 0z 104 28% -0.2510.33,-017]
MCTO1087785 (RAPID-Psh) A -0.52 066 138 -017 043 136 2.3% -0.35F0.48,-0.22]
MCTO1087785 (RAPID-PsA) B -0.43 054 135 -047 043 136 2.8% -0.26 F0.35,-0.14]
MCT01392326 (FUTURE 1) A -0.41 004 202 -047 0.05 202 2% -0.24 F0.25,-0.23]
MCT01382326 (FUTURE 1) B -0.4 004 202 -047 005 202 2% -0.23F0.24,-0.22]
MCTO188523%9 (SPIRIT-P1) A -0.83 056 107 -0458 05 106 2.2%  -0.38F0.52,-0.24]
MCTO1688523%9 (SFIRIT-P1) B -0.44 053 103 -0458 05 106 2.3%  -0.28 F043,-0.158]
MCTO16885239 (SPIRIT-P1) C -0.37 044 101 -045 05 106 24% -0.22}0.35,-0.09]
MCTO1752634 (FUTURE 2) A -056 0.05 100 -0.31 0.06 98 32%  -0.258[F0.27,-0.23]
MCTO1752634 (FUTURE 2) B -0.48 005 100 -0.31 006 98 32%  -0A7 F009,-0.15]
MCTO1752634 (FUTURE 2) © -0.32 0058 99 -0.31 0.06 98 32%  -0.01 [F0.03, 0.01]
MCTO187766S (OPAL Broaden) A -0.38 005 106 -0.35 0.058 107 3.2%  -0.03 F0.04,-0.02]
MCTO01877665 (OPAL Broaden) B -0.38 005 106 -0.4 005 104 32% 0.02 [0.01, 0.03]
MCTO01877668 (OPAL Broaden) C -0.38 005 106 -048 005 105 32%  -0.20 F0.21,-0.19]
MCT01989468 (FUTURE 3) A -0.38 004 139 -047 008 137 2% -0.21 F0.22,-0.20]
MCTO1989468 (FUTURE 3) B -0.27 004 138 -047 006 137 32%  -010F01,-0.09]
MCTO2181673 (GO-VIBRANT) -063 054 237 -014 05 236 27% -0.49 058, -0.40]
MCT02319759 -0.42 051 100 -0.06 053 49 1.8% -0.36 F0.54,-0.18]
MCT02349285 (SPIRIT-P2) A -06 01 122 -0z 01 118 32%  -0.40F0.43,-0.37]
MCTO2349295 (SPIRIT-P2) B -04 01 123 -02 01 118 32%  -0.20 [F0.23,-017]
MCTO2376790 (SEAM-FsA) A -0.44 004 258 -0.41 0.04 252 3.2% -0.03 |0.04,-0.02]
MCTO2376790 (SEAM-FSA) B -0.47 004 283 -0.41 0.04 252 3.2%  -0.06 F0.07,-0.08]
MCT03158285 (DISCOVER-2) A -0.4 003 245 -013 003 246 3.2%  -0.27 F0.28,-0.26]
MCT03158285 (DISCOVER-2) B -0.37 003 248 -013 003 246 32%  -0.24 F0.25,-0.23]
MCTO3162796 (DISCOVER-1) A -0.4 004 128 -0.07 0.04 126 32%  -0.33F0.34,-0.32]
MCTO3162796 (DISCOVER-1) B -0.32 004 127 -0.07 0.04 126 2%  -0.25F0.26,-0.24]
Total (95% CI) 5050 4888 100.0% -0.22[-0.25,-0.18]

Heterogeneity: Tau?= 0.01; Chi*= B788.62, di= 36 (P < 0.00001); F= 100%

Test for averall effect Z=10.93 {P = 0.00001)
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Figure S2. Forest plot of SF-36 PCS. SF-36 PCS, physical component summary of the Short Form
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Mean Difference
IV, Random, 85% CI

36.
Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% CI
Genovese MC 2007 57 85 449 28 71 45 1.3% 290 [-0.26, 6.06]
MCTO0051623 (IMPACT 23 7Y o98 100 1.3 82 100 1.7% 6.40 [3.90, 8.90]
MCTO0195689 (ADEPT) 93 101 140 14 96 152 1.8% T.90 [5.64, 10.16]
MCTO0265096 (GO-REVEAL) A T42 817 146 067 872 113 1.9% 6.75 [4.596, 8.94]
MCTO0265096 (GO-REVEALI B 822 964 146 067 872 113 1.9% 7.45505.31,9.79]
MCTO030961 4 152 281 28 -2.61 26 14 01% 17.81 [0.67, 34.95]
MCTO1009086 (PSUMMIT 1) A 446 896 205 138 56 206 2.5% 3.08 [1.63, 4.53]
MCTO1009086 (PSUMMIT 1) B 576 7.B9 204 138 56 206 27% 4.38 [3.08, 5.69]
MCTO1077362 (PESUMMIT 2) A 376 737 99 113 381 g7 2.4% 263 [1.01, 4.29]
MCTO1077362 (FSUMMIT 2) B 4452 775 97 113 381 g7 2.3% 3.39[1.69, 5.09]
MCTO1087788 (RAPID-Psh) A g4 101 138 21 72 136 2.0% 6.30 [4.23, 8.37]
MCTO1087788 (RAFID-PsA) B 7E 81 135 2172 136 2.2% 5.80 [3.67,7.39]
NCT01382326 (FUTURE 13 A 541 052 202 182 072 202 34% 3569347, 371]
MCT01392326 (FUTURE 1) B 5491 0453 202 182 072 202 34% 4.09([3.97, 4.21]
MCTO1695239 (SPIRIT-P1) A 7Yoo86e 107 27 1T 106 1.9% 5.00([2.81,7.149]
MCTO16895239 (SPIRIT-P1) B Y98 103 27 nT 106 1.7% 5.00 [2.61, 7.349]
MCTO1695239 (SPIRIT-P1) C 63 83 101 27 W7 106 1.9% 3.60[1.42, 5.78]
MCTO1752634 (FUTURE 23 A 725 074 100 1.95 0497 98 34% 5.30 [5.06, 5.54]
MCTO01752634 (FUTURE 2) B 539 073 100 1.95 0497 98 34% 4.44 [4.20, 4.68]
MCTO1752634 (FUTURE 2) © 438 075 49 1.95 047 98 34% 243218, 2.67]
MCTO1877668 (OPAL Broaden) A 6523 075 106 541 073 107 34% 0.72[0.52, 0.82]
MCTO1877668 (OPAL Broaden) B 623 075 106 569 074 104 34% 0.54 [0.34, 0.74]
MCTO1877668 (OPAL Broaden) C 623 075 106 268 079 1048 34% 3,85 [3.34, 3.76]
MCTO1989468 (FUTURE 3) A E46 059 139 294 0DB3 137 3.4% 362 [3.35, 3.69]
MCTO1989465 (FUTURE 3) B 342 06 138 294 083 137 34% 0.48 [0.31, 0.65]
MCT0218167 3 (GO-VIBRANT) 94 81 237 24 BT 236 27% T.00([5.71,8.29
MCT02294227 (FUTURE 4) A 342 048 114 063 059 114 3.4% 2.79 [2.64, 2.94]
MCT02284227 (FUTURE 4) B 344 058 113 063 059 114 34% 2.81 [2.66, 2.96]
MCT02319759 559 747 100 D046 651 49 1.8% B.13[3.79, 8.47]
MCT02349285 (SPIRIT-P2) A g9 13 122 33 14 118 33% 5.60 [5.26, 5.94]
MCT02349285 (SFIRIT-P2) B g2 12 123 33 14 118 33% 4.90 [4.57,5.23]
MCTO2376790 (SEAM-Ps&) A 78 06 256 B 06 253 34% 1.80 [1.70, 1.80]
MCTO2376790 (SEAM-Ps&) B 8 06 257 B 06 253 34% 2.00[1.90,2.10]
NCT03158285 (DISCOVER-2) A 704 D46 245 347 D46 246 34% 362 (354,370
MCT03158285 (DISCOVER-2) B 739 046 248 342 D46 248 34% 3.97 [3.89, 4.09]
MCTO3162796 (DISCOVER-1) A 687 065 128 196 0.65 126 34% 4.91[4.75,5.07]
MCTO3162796 (DISCOVER-1) B 61 065 127 1.496 065 126 3.4% 4.14[3.98, 4.300
Total (95% CI) 5166 5020 100.0% 3.89[3.44, 4.34]

Heterogeneity: Tau®=1.58; Chi*= 5612.48, df= 36 (P = 0.00001); F=99%
Test for averall effect Z=16.79 {P = 0.00001)

Figure S3. Forest plot of SF-36 MCS. SF-36 MCS, mental component summary of the Short Form
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Mean Difference

36.
Experimental Control Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI
Genovese MC 2007 1.1 74 49 0.6 T8 45 2.0% 1.70[1.38,4.78]
NCTO0051623 {MPACT 23 39 119 100 04 116 100 1.9% 3.50 [0.24, 6.76]
MNCTO0195689 (ADEFT) 1.8 93 140 06 104 152 2.7% 1.20[-1.06, 3.46]
MNCTO0265096 (GO-REVEAL) A 337 1055 146 -06 1213 113 2.2% 397 [1.15,6.79]
NCTO0265096 {GO-REVEAL) B 429 1103 146 -06 1213 M3 21% 4.89[2.03,7.79]
MNCTO1 009086 (PSUMMIT 1) A 318 911 208 146 784 208 3.3% 1.73[0.09,3.37]
MNCTO 009086 (PSUMMIT 1) B 468 926 204 146 784 208 3.3% 3.221[1.56,4.89]
MNCTO 077362 (PEUMMIT 2) A 172 BEBS el 0.6 6.1 97 2.9% 112 [0.97, 3.21]
MNCTOOTF362 (PSUMMIT 2) B 319 1084 97 0.6 6.1 97 2.5% 2.89[0.11,5.07]
MNCTOMO0B77EE (RARPID-Psa) A 85 102 138 0.7 9.9 138 2.6% 4.801[2.42,7.19]
MNCTO1087788 (RAFID-PsA) B 38 98 135 0.7 99 136 2.6% 2801[0.48,5812]
MNCTO1392326 (FUTURE 13 A 37 06 202 2.4 0.9 202 4.6% 1.30[1.15,1.459]
MCTOM 392326 (FUTURE 1) B a7 06 202 24 0.9 202 4.6% 3.30[3.14,3.49]
MNCTO1 635239 (SPIRIT-P1) A a1 104 107 1.8 945 108 2.3% 1.30[1.37,3.97]
MNCTO1695239 (SPIRIT-P1) B 485 1189 103 1.8 945 106 21 % 280012572
MCTO1695239 (SPIRIT-P1) C 46 a5 1m 1.8 9.4 108 2.4% 2801[0.21,5.39]
MNCTO1 877668 (OPAL Broaden) A 313 054 106 435 091 107 46% -1.22[1.47-0497]
MWCTO1877668 (OPAL Broaden) B 313 094 106 42 091 104 4.6% -1.07[1.32,-0.82
MCTO187TEES (OPAL Broaden) & 313 0894 106 327 088 105 4.6% -0.14 [0.40,012]
MNCTO21 81673 {GO-VIBRANT) 53 102 237 0.8 T4 238 34% 450 [2.89,6.11]
NCT02319759 495 908 100 042 674 49 2.4% 453[1.94,712]
MCTO2349295 (SPIRIT-P2) A 36 12 122 049 1.3 118 4.5% 2701[2.38,3.07
MNCT02345295 (SPIRIT-P3 B 4 1.2 123 0.4 1.3 118 4.5% 310[2.78,3.42]
NCTO2376790 (SEAM-PsA) A 28 08 256 3.3 0.6 253 4.6% -0.50[0.60,-0.40]
MWCTO23TETY0 (SEAM-PSA) B 33 0.8 287 33 0.6 253 4.6% 0.00[F0.10, 010
MNCT03158285 (DISCOVER-2) A 423 055 245 214 04585 248 4. 6% 208 1[1.98 2.19]
NCT03158285 (DISCOVER-2) B 417 054 248 214 0455 248 4.6% 203[01.93, 213
MCTO3 62796 (DISCOVER-11 A 38 073 128 237 073 128 4.6% 1.2301.05,1.41]
MNCTO31G2796 (DISCOVER-1) B 32 073 127 237 073 136 4.6% 0.83 [0.65,1.01]
Total (95% CI) 4335 4210 100.0% 1.82 [1.24, 2.40]
Heterogeneity, Tau? = 1.88; Chi® = 3958.02, df= 28 (P < 0.000013; F= 98%

Test for overall effect: 2= 6.19 (P = 0.00001)
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Figure S4. Forest plot of DLQI. DLQI, Dermatology Life Quality Index.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Genovese WMC 2007 -34 45 32 17 a3 28 6.2% -1.70 [-4.21, 0.81] .
MNCTO0195689 (ADEPT) -61 B3 GG -0.7 BT G B6.5% -5.40[7.62,-3148]
MNCTO1 009086 (PSUMMIT 1) A -6.35 675 129 -1.35 525 132 TA%  -5.00[6.47 -3.53] -
MNCTO1009086 (PSUMMIT 13 B -7.05 674 134 -1.35 525 132 TA% -570[7.15,-4.24] I
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Figure S5. Forest plot of EQ-VAS. EQ-VAS, EuroQol Visual Analogue Scale.
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Figure S6. Forest plot of PASI 50. PASI 50, the proportion of participants achieving 50%

improvement from baseline in Psoriasis Area Severity Index.
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1
2
3 Figure S7. Forest plot of PASI 75. PASI 75, the proportion of participants achieving 75%
4 improvement from baseline in Psoriasis Area Severity Index.
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Figure S8. Forest plot of PASI 90. PASI 90, the proportion of participants achieving 90%

improvement from baseline in Psoriasis Area Severity Index.
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Figure S9. Forest plot of PASI 100. PASI 100, the proportion of participants achieving 100%
improvement from baseline in Psoriasis Area Severity Index.
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Abstract

Objectives: To determine the effects of biological disease-modifying anti-rheumatic
drugs (h-DMARDs) on the quality of life (QoL) among patients with psoriatic arthritis
(PsA).

Design: Meta-analysis.

Data sources and eligibility criteria: PubMed, Web of Science, Cochrane Library,
CNKI, WanFang, and VIP databases were searched to collect randomized controlled
trials (RCTs), which were conducted to evaluate the effect of bDMARDs in treatment
of patients with PsA and reported QoL-related outcomes, from inception to November
2020 and updated on 19 February 2022.

Data extraction and synthesis: Outcomes about Health Assessment Questionnaire
Disability Index (HAQ-DI), Dermatology Life Quality Index (DLQI), physical
component summary (PCS) and mental component summary (MCS) of the Short Form
36 (SF-36), EuroQol Visual Analogue Scale (EQ-VAS), Psoriasis Area Severity Index
(PASI) 50/75/90/100 were extracted by two reviewers independently. Data were pooled
using the fixed or random effects methods and considered as mean difference (MD) or
risk ratio (RR) with 95% CI.

Results: Out of 3190 articles screened, 37 RCTs (with 47 articles reported) were
included. Pooled estimates showed that bDMARDs were superior versus placebo on all
outcomes. Against methotrexate (MTX) and tofacitinib, bDMARDs showed no
statistically significant advantages or significant disadvantages. Similar results were
found for bDMARDs+MTX versus MTX. For HAQ-DI, the results of the subgroups of
bDMARDs vs. placebo, bDMARDs+MTX vs. MTX, bDMARDs vs. tofacitinib,
bDMARDs vs. MTX, were -0.21 (MD, 95% CI, -0.23, -0.18), -0.22 (MD, 95% CI, -
0.58, 0.14), -0.01(MD, 95% CI, -0.05, 0.04), -0.03 (MD, 95% CI, -0.04, -0.02)
respectively.

Conclusions: Compared with placebo, bDMARDs taken by patients with PsA appear

to significantly improve the QoL. Compared with other therapeutic agents, more studies

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

10
11
12
13
14
15
16
17
18

19
20

BMJ Open

are required to confirm the effect of single and combined bDMARDs use further.

Keywords: psoriatic arthritis; bDMARDs; quality of life; meta-analysis

Strengths and limitations of this study

This is the first meta-analysis focusing on the effects of biological disease-
modifying anti-rheumatic drugs (b(DMARDs) on the quality of life (QoL) among
patients with psoriatic arthritis (PsA).

Subgroup analyses with the specific hierarchical structure were conducted to
determine the source of heterogeneity, according to the experimental groups and
control groups firstly, then category of bDMARDs, variety of bDMARDs, duration
of PsA.

Meta-analysis was not performed for the outcomes reported in less than 3 RCTs,
and funnel charts was not drawn for the outcomes reported in less than 10 RCTs.
The results of Egger’s test indicated the presence of publication bias, but the trim
and fill method were not used to explore publication bias.

There was a lack of stratification for countries or regions and long-term effects
(exceeding 24 weeks) of bDMARD:s for specific analysis due to the limited clinical

data.
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1. Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory musculoskeletal disease that
can lead to structural damage and disability, resulting in impaired quality of life (QoL),
physical function, and working ability.l'-3] Scotti L et al. analyzed results of 28 studies
and found that the prevalence and incidence rates of PsA are respectively 133 per
100,000 subjects and 83 per 100,000 person-years.[*l PsA develops in up to 30% of
patients with psoriasis.[’) Rosen CF et al. reported that the QoL of patients with PsA is
significantly lower than that of patients with psoriasis.[®) Therefore, one of the main
objectives of treating PsA is to improve the QoL of patients. Currently, the QoL of
patients with PsA can be measured by the questionnaires including the Short Form 36
(SF-36) questionnaire, Health Assessment Questionnaire (HAQ), Nottingham Health
Profile (NHP), EuroQoL 5 domains (EQ-5D), Psoriasis Area and Severity Index (PASI),
Disease Activity for Psoriatic Arthritis (DAPSA), Psoriasis Disability Index (PDI),
Dermatology Life Quality Index (DLQI), Skindex-29, Skindex-17, Psoriasis Arthritis
Quality of Life (PSAQoL), etc. [-197 Among these questionnaires, the higher scores of
SF-36 and EQ-5D indicate higher levels of quality of life, while others are the opposite.
[11-16]

As a great advancement in the treatment of PsA, biological disease-modifying
anti-theumatic drugs (bDMARDs) have been proven to decrease inflammation and
block structural progression effectively.[!7-18] The bDMARDs are widely recommended
by management guidelines,!-'* including tumor necrosis factor inhibitors (TNFi, e.g.
etanercept, infliximab, adalimumab, golimumab, certolizumab pegol), interleukin-17
inhibitors (IL-171, e.g. ustekinumab, guselkumab, risankizumab), and interleukin-12/23
inhibitors (IL-12/23i, e.g. secukinumab, ixekizumab, brodalumab).[l?°] Ruyssen-
Witrand A et al.?!l, Lu C et al. [*2], and Lemos LL et al. [?] studied the efficacy and
safety of bDMARDs in treating PsA, and found that the physical summarized
component (PSC) of SF-36 score was improved, HAQ score and PASI score were

decreased, but the change of mental summarized component (MSC) of SF-36 score was
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not significant. This indicated that the effects of bDMARDs on QoL in PsA need to be
further evaluated.

The purpose of this study is to conduct a meta-analysis of randomized controlled
trials (RCTs) related to bDMARDESs in treating PsA, to comprehensively evaluate the
effects of bDMARDs on QoL with multiple outcome indicators, and to provide
evidence for supporting pharmacists’ and physicians’ clinical actions and decisions in
treating PsA. The SF-36, HAQ, NHP, and EQ-5D are generic instruments, scores
measured by them are the primary outcomes of this study. The scores measured by other
disease-specific instruments are the secondary outcomes.

2. Materials and methods
2.1 Search strategy and study selection

This meta-analysis was conducted according to the Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA) guidelines.[**! To identify RCTs
reporting the effects of bDMARDs on QoL, two independent authors (YQL and ZJD)
electronically conducted the searches in PubMed, Web of Science, the Cochrane
Library, China National Knowledge Infrastructure (CNKI), WanFang Database, and
VIP Datebase, from inception to November 2020 and updated on 19 February 2022.
The keywords used for database searches were: patients, including "psoriatic arthritis";
intervention, including "etanercept" or "infliximab" or "adalimumab" or "golimumab"
or "certolizumab" or '"ustekinumab" or "guselkumab" or "risankizumab" or
"tildrakizumab" or "secukinumab" or "ixekizumab" or "brodalumab" or "tumor
necrosis factor inhibitor" or "TNFi" or "interleukin-12/23 inhibitor" or "IL-12/23i" or
"interleukin-17 inhibitor" or "IL-17i" or "biologic"; and outcomes, including "health-
related quality of life" or "HRQoL" or "Dermatology Life Quality Index" or "DLQI" or
"disease activity index for psoriatic arthritis" or "DAPSA" or "psoriasis area and
severity index" or "PASI" or "short form-36" or "SF-36" or "health assessment
questionnaire" or "HAQ" or "Nottingham Health Profile" or "NHP" or "EuroQol-5D"

or "EQ-5D" or "psoriasis disability index" or "PDI" or "Skindex-29" or "Skindex-17"
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or "PsAQoL" or "quality of life". To avoid missing any related study, authors checked
the reference citation sections of eligible articles as an additional level of searching.
Research articles were limited to those regarding RCTs that were published in English
or Chinese. The complete electronic search strategy for PubMed is provided in
supplementary table S1.
2.2 Inclusion and exclusion criteria

Studies were independently selected by two authors (YQL and ZJD), and they
achieved good agreement (k=0.942). Studies were included if they met the following
inclusion criteria: (i) the trial was a human study conducted on patients with PsA; (ii)
the experimental group was treated with bDMARDs or bDMARDs combined with
other non-bDMARDs, while placebo and other non-bDMARDs were used as the
control groups; (iii) the study provided appropriate data (means and standard deviation
[SD] of continuous outcomes, the events number of dichotomous outcomes) for each
group present at baseline and end of intervention for DLQI, DAPSA, PASI, SF-36,
HAQ, NHP, EQ-5D, PDI, Skindex, and PsAQoL. Other studies, including animal
experiments, in vitro studies, case reports, observational studies, systematic reviews,
duplicate publications, study protocols without findings, or congress abstracts without
full texts were excluded.
2.3 Data extraction and quality assessment

Two authors (YQL and ZJD) independently extracted data from each selected
RCTs using a standard abstraction excel sheet (k=0.959). The extracted data included
trial name, sample size, characteristics of participants, duration of treatment, and
outcomes of interest. The methodological quality of the selected RCTs was evaluated
by two independent investigators (YQL and ZJD) using the Cochrane Collaboration
risk of bias tool (k=0.853).[25] The Cochrane Collaboration risk of bias tool used the
following criteria for quality assessment: randomization generation, allocation
concealment, blinding of participants and outcome assessment, incomplete outcome

data, and selective outcome reporting, and other sources of bias. Any disagreement
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between the reviewing authors was resolved by discussion and final consensus or when
a third author (FC) approved the findings.
2.4 Data synthesis and statistical analysis

All statistical analyses were conducted using Review Manager V.5.3 software
(Cochrane Collaboration, Copenhagen, Denmark) and STATA software version 16.0
(Stata Corp., College Station, TX). The risk ratio (RR) with 95% CI was used to
evaluate dichotomous outcomes, and the mean difference (MD) with 95% CI was
generated to evaluate continuous outcomes. Heterogeneity was assessed by using the /2
estimate and the P-value of the y>-test. If the P-value >0.10 and /7 <50%, the assumption
of homogeneity was made and the fixed-effects model (FE) was used for analyses.
Otherwise, heterogeneity was assumed, the random-effects model (RE) was used to
analyze and its source should be further determined by sensitivity analysis or subgroup
analysis. Sensitivity analyses were conducted using a leave-one-out method to
determine the effect of each trial on the reliability of overall pooled effect sizes. Further,
subgroup analyses were carried out to determine the source of heterogeneity according
to the potential moderator variables. First, the subgroup analyses were conducted
according to the experimental groups and control groups (bDMARDs vs. placebo,
bDMARDs+ methotrexate [MTX] vs. MTX, bDMARDSs vs. tofacitinib, LbDMARDs vs.
MTX), which was probably the biggest cause of heterogeneity. Then, each subgroup
was analyzed according to the following variables: category of bDMARDs (TNFi, IL-
12/231, 1IL-171), variety of bDMARDs (etanercept, infliximab, adalimumab, etc.),
duration of PsA (<6 years, 6-9 years, =9 years, unclear), duration of treatment (<24
weeks, >24 weeks). The funnel plot, as well as Egger’s test, were used to determine any
possible publication bias.
3. Results
3.1 Search Results

The detailed step-by-step process of article identification and selection is

presented in figure 1. In online searches, 3190 articles were identified initially. After
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duplicates and irrelevant articles were removed, 47 articles!?7?1 (37 RCTs reported)
were ultimately included in the meta-analysis. There was a total of 14115 participants
in those RCTs. Twenty-five RCTs have reported the effects of bDMARDs on HAQ
Disability Index (HAQ-DI), 23 RCTs on SF-36 PCS, 18 RCTs on SF-36 MCS, 1 RCT
on SF-36 score, 8 RCTs on DLQI, 3 RCTs on EuroQol Visual Analogue Scale (EQ-
VAS), 2 RCTs on PsAQoL, 2 RCT on DAPSA, 7 RCTs on the proportion of
participants achieving 50% improvement from baseline in PASI (PASI 50), 2 RCTs on
PASI 70, 27 RCTs on PASI 75, 26 RCTs on PASI 90, 10 RCTs on PASI 100 and 1
RCT on PASI score. Among them, HAQ-DI, DLQI, PsAQoL, DAPSA, and PASI
scores are negative outcomes, and higher scores indicate worse health-related QoL,
while the others are opposite. The detailed characteristics of selected RCTs are
summarized in supplementary table S2. The methodological quality assessment of
RCTs based on the Cochrane Collaboration risk of bias tool is shown in figure 2. Meta-
analysis was not performed for the outcomes reported in less than 3 RCTs.
3.2 Main outcomes

Forest plots demonstrating the effects of bDMARDs on QoL are provided in
supplementary figure S1-S9. The pooled effect sizes of all outcomes are summarized
in table 1. The results show that bDMARDs taken by patients with PsA can significantly
decrease HAQ-DI (MD=-0.19; 95% CI, -0.22, -0.17; P <0.00001; />: 100%), DLQI
(MD=-4.36; 95% CI, -5.76, -2.96; P <0.00001; I*: 99%), and improve SF-36 PCS
(MD=3.76; 95% CI, 3.42, 4.10; P <0.00001; ?: 99%), SF-36 MCS (MD=1.76; 95%
CI, 1.27, 2.25; P <0.00001; I%: 99%), EQ-VAS (MD=5.27; 95% CI, 1.21, 9.34; P
<0.00001; %: 99%), PASI 50 (RR=4.09; 95% CI, 2.71, 6.16; P <0.00001; I*>: 82%),
PASI 75 (RR=4.72;95% CI, 3.87,5.75; P <0.00001; I’: 81%), PASI 90 (RR=5.73; 95%
CI, 4.73, 6.95; P <0.00001; ?: 59%), PASI 100 (RR=9.57; 95% ClI, 7.38, 12.43; P
<0.00001; ?: 13%). The changes in all outcomes mean that the bDMARDs can

effectively improve the QoL of patients with PsA.
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Table 1 Meta-analysis of RCTs that examined the effects of bDMARDs on QoL

Number of Effect Effect
Outcomes 95% CI 12 (%) P-value
trials model size

Primary outcomes

HAQ-DI 25 RE -0.19 -0.22,-0.17 100 <0.00001
SF-36 PCS 23 RE 3.76 3.42,4.10 99 <0.00001
SF-36 MCS 18 RE 1.76 1.27,2.25 99 <0.00001
EQ-VAS 3 RE 5.27 1.21,9.34 99 0.01
Secondary outcomes

DLQI RE -4.36 -5.76, -2.96 99 <0.00001
PASI 50 RE 4.09 2.71,6.16 82 <0.00001
PASI 75 24, RE 4.72 3.87,5.75 81 <0.00001
PASI 90 26 RE 5.73 4.73,6.95 59 <0.00001
PAST 100 10 FE 9.57 7.38,12.43 13 <0.00001

HAQ-DI, Health Assessment Questionnaire Disability Index; SF-36 PCS, physical component
summary of the Short Form 36; SF-36 MCS, mental component summary of the Short Form 36,
DLQI, Dermatology Life Quality Index; EQ-VAS, EuroQol Visual Analogue Scale; PASI
50/75/90/100, the proportion of participants achieving 50%/75%/90%/100% improvement from

baseline in Psoriasis Area Severity Index; FE, fixed-effects model; RE, random-effects model.

3.3 Sensitivity analysis

With the exclusion of any single study, the heterogeneity did not change materially
in terms of any outcomes except PASI 90. After excluding Hong Tao et al. 2019, the
heterogeneity of PASI 90 decreased from 59% to 41%. After excluding NCT02181673
(GO-VIBRANT), post-sensitivity pooled MD for EQ-VAS was 3.71 (95% CI: -0.58,
7.99), which differed from pre-sensitivity significantly. No statistically significant
difference was found between pre- and post-sensitivity pooled MDs or RRs for HAQ-
DI, SF-36 PCS, SF-36 MCS, DLQI, PASI 50, PASI 75, and PASI 90. The detailed

results of sensitivity analyses are presented in table 2.
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1
2
3
4 1 Table 2 Sensitivity analysis of RCTs that examined the effects of bDMARDs on QoL
Z Pre-sensitivity analysis Upper & Post-sensitivity analysis
7 Outcomes Number Pooled lower of Pooled .
8 . ) 95% CI1 . . 95% CI Excluded trials
o of trials  estimates effect size  estimates
10 HAQ-DI 25 -0.19 -0.22,-0.17 Upper -0.18 -0.20,-0.15  Mease PJ 2000
11 Lower -0.21 -0.24,-0.19  NCT00265096 (GO-REVEAL)
g SF-36 PCS 23 3.76 3.42,4.10 Upper 3.96 3.63,4.28 NCTO01877668 (OPAL Broaden)
14 Lower 3.65 3.31,4.00 NCT02349295 (SPIRIT-P2)
15 SF-36 MCS 18 1.76 1.27,2.25 Upper 2.12 1.62, 2.61 NCTO01877668 (OPAL Broaden)
:? Lower 1.65 1.14,2.16 NCT02349295 (SPIRIT-P2)
18 EQ-VAS 3 5.27 1.21,9.34 Upper 9.66 5.34,13.98 NCTO01877668 (OPAL Broaden)
;g Lower 3.71 -0.58, 7.99 NCTO02181673 (GO-VIBRANT)
>1 DLQI 8 -4.36 -5.76, -2.96 Upper -3.50 -5.00,-2.00 NCT01392326 (FUTURE 1)
22 Lower -5.67 -6.71,-4.62 NCT01695239 (SPIRIT-P1)
;Z PASI 50 7 4.09 2.71,6.16 Upper 4.83 2.75, 8.49 NCT01087788 (RAPID-PsA)
25 Lower 3.30 2.29,4.78 NCT00265096 (GO-REVEAL)
;? PASI 75 27 4.72 3.87,5.75 Upper 5.01 4.30, 5.83 NCTO01877668 (OPAL Broaden)
28 Lower 4.54 3.74,5.51 NCT00265096 (GO-REVEAL)
29 PASI 90 26 5.73 4.73, 6.95 Upper 6.19% 5.53,6.93 Hong Tao 2019
g? Lower 550  4.54,6.67  NCT01392326 (FUTURE 1)
32 2 HAQ-DI, Health Assessment Questionnaire Disability Index; SF-36 PCS, physical component
33 3 summary of the Short Form 36; SF-36 MCS, mental component summary of the Short Form 36;
gg 4 DLQI, Dermatology Life Quality Index; EQ-VAS, EuroQol Visual Analogue Scale; PASI 50/75/90,
36 5 the proportion of participants achieving 50%/75%/90% improvement from baseline in Psoriasis
37 6  Area Severity Index.
gg 7 *fixed effect
2‘1) 8 3.4 subgroup analysis
fé 9 Following subgroup analyses, heterogeneity was changed among some of the
2;’ 10  strata of subgroups. Regarding the subgroup of bDMARDs vs. placebo, there was a
2? 11 significant difference between pre- and post-subgroup analysis for HAQ-DI in strata of
22 12 golimumab (MD=0.08; 95% CI, -0.53, 0.69), SF-36 MCS in strata of adalimumab
?1) 13 (MD=1.24; 95% ClI, -0.11, 2.59) and strata of < 24 weeks (MD=-0.13; 95% ClI, -0.39,
gg 14 0.13), DLQI in strata of adalimumab, ixekizumab, 6-9 years and < 24 weeks. Similar
4 .
g 5 15  results were found for HAQ-DI and SF-36 MCS in the subgroup of bDMARDs+MTX
56 .
57 16 vs. MTX, HAQ-DI, SF-36 MCS, EQ-VAS, and PASI 75 in the subgroup of bDMARDs
58 e . .
59 17  vs. tofacitinib, SF-36 MCS in the subgroup of bDMARDs vs. MTX. In general,
60
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bDMARDs had obvious advantages in improving the QoL of PsA compared with
placebo, but bDMARDs plus MTX compared with MTX, bDMARDs compared with
tofacitinib, and bDMARDs compared with MTX had no obvious advantages or
disadvantages in improving the QoL of PsA. Taking the outcome of HAQ-DI as an
example, the results of the subgroups of bDMARDs vs. placebo, bDMARDs+MTX vs.
MTX, bDMARD:s vs. tofacitinib, bDMARDs vs. MTX, were respectively -0.21 (MD,
95% CI,-0.23,-0.18),-0.22 (MD, 95% CI, -0.58, 0.14), -0.01(MD, 95% CI, -0.05, 0.04),
-0.03 (MD, 95% CI, -0.04, -0.02). The detailed results of the subgroup analysis are
presented in supplementary table S3.
3.5 Publication bias

Since the funnel chart requires a certain amount of literature, this part of the study
was limited to outcomes that included at least 10 RCTs. As presented in figure 3, there
was potential publication bias detected for the outcomes including HAQ-DI, SF-36 PCS,
SF-36 MCS, PASI 75, PASI 90, and PASI 100. The P-value calculated by Egger’s test
based on these outcomes also suggested the presence of publication bias, which can
likely be attributed to unpublished studies with negative findings.
4. Discussion

This meta-analysis focused on the effects of bDMARDs on QoL in patients with
PsA, involving a total of 29 RCTs and 9720 participants. Through the quantitative
analysis of 9 outcomes, it was found that bDMARDs could effectively improve the QoL
of patients with PsA. By reviewing the studies on minimal clinically important
differences (MCID) related to PsA on PubMed and comparing the minimal results of
concerned outcomes, it was found that the decrease of HAQ-DI (MD=-0.19; 95% ClI, -
0.22, -0.17) was a probable clinically meaningful effect (< -0.131) [73-74], Similar results
were found for SF-36 PCS (MD=3.76; 95% CI, 3.42, 4.10; > 2.1) 75781, SF-36 MCS
(MD=1.76; 95% CI, 1.27, 2.25; > 1.33)l76-78]_ and DLQI (MD=-4.36; 95% CI, -5.76, -
2.96; < -2.24) [ but not for EQ-VAS (MD=5.27; 95% CI, 1.21, 9.34, < 5.35) [80-83],

Since the medicines in experimental and control groups had large differences in
11
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the effects on QoL, subgroup analysis was conducted according to the experimental
groups and control groups. The results showed that there was obvious dissimilarity in
subgroups of bDMARDs compared with placebo, tofacitinib, and methotrexate,
concerning HAQ-DI, SF-36 MCS, EQ-VAS, and PASI 75. The bDMARDs had a
significant effect on improving the QoL compared with placebo, but more experimental
data were required to confirm the effects of bDMARDs compared with tofacitinib and
methotrexate.

Looking specifically at the subgroup of bDMARDs vs. placebo, variety of
bDMARDs and duration of treatment were probable sources of heterogeneity.
Golimumab, adalimumab, and ixekizumab had no significant difference from placebo
concerning one or two of HAQ-DI, SF-36 MCS, and DLQI, which might be due to the
efficacy of these bDMARDs that cannot be reflected on the change of QoL. The
bDMARDs had no significant difference from placebo in the subgroup of duration of
treatment < 24 weeks, which might indicate that long-term use of bDMARDs can
improve the QoL of patients.

In this meta study, quantitative analysis was not performed on the outcomes that
were reported in less than 3 RCTs, including SF-36 score, PsAQoL, DAPSA, PASI 70,
and PASI score. According to NCT02376790 (SEAM-PsA) [61-621  etanercept or plus
MTX could decrease DAPSA and improve SF-36 score compared with MTX, but
without statistical significance. The result of NCT02980692[6°] showed that
tildrakizumab could decrease DAPSA compared with placebo without statistical
significance. The results of NCT01087788 (RAPID-PsA) [43-441 and NCT01392326
(FUTURE 1) [#5-461 showed that certolizumab pegol and secukinumab could
significantly decrease PsAQoL compared with placebo. As for PASI 70, Hong Tao et
al.l?7] found that infliximab plus MTX got more significant improvement than MTX,
while NCT02065713 (GO-DACT)P4 found that golimumab plus MTX had no
difference form MTX. Additionally, Hong Tao et al.[*’] found that the PASI score of

patients in infliximab plus MTX group was significantly lower than that in MTX group.
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Taken together, the quantitative analysis results of the effects of bDMARDs on the QoL
of PsA patients is robust.

The patients who took bDMARDs showed an improvement in term of SF-36 PCS,
EQ-VAS, PASI 50, and PASI 90, which was consistent with the results of previous
studies [21-23], However, our meta-analysis showed an improvement in terms of SF-36
MCS, which was inconsistent with the results reported by Lemos LL et al. [23]. This
variance could be attributed to the differences in search strategies and inclusion criteria.
For example, the study of Lemos LL et al. considered the effects of TNFi rather than
bDMARDEs.[?3] The articles included in that study concerned not only RCTs, but also
observational studies.[*3] Additionally, the new trials that appeared after August 2013
were included in our study and could not have been reviewed by them. Furthermore,
this meta-analysis comprehensively and specifically analyzed the effects of bDMARDs
on the QoL of patients with PsA, and quantitatively analyzed some other outcomes that
were not studied before, including HAQ-DI and DLQI. The results of this meta-analysis
might be used to support the evidence-based clinical application of bDMARD:s.

However, there were several limitations of this meta-analysis. First, all the
included studies were published only in English or Chinese, and the results of Egger’s
test indicated the presence of some publication bias. Second, most of the included RCTs
were multi-center studies. It was difficult to conduct subgroup analysis based on
countries and regions to evaluate the effects of bDMARDs on the QoL of patients from
different races and backgrounds. Third, the follow-up period for all included studies
didn’t exceed 24 weeks, so the long-term effects were unable to be assessed. Thus, more
studies which include longer follow-up periods of using bDMARDs in the treatment of
PsA are required in the future to confirm the long-term effect of bDMARDs on the QoL
of PsA patients.

5. Conclusions
In summary, this meta-analysis demonstrated that the use of bDMARDs by

patients with PsA appeared to significantly improve the QoL compared with a placebo.
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To compare bDMARDs with other therapeutic agents, more extensive studies are still

required to confirm the effect of single and combined bDMARD:s.

Figure 1 Flowchart of the study selection. RCT, randomized controlled trial.

Figure 2 Quality assessment of included RCTs using Cochrane’s risk of bias tool, RCT, randomized
controlled trial.

Figure 3 Funnel plots of HAQ-DI, SF-36 PCS, SF-36 MCS, PASI 75, PASI 90 and PASI 100.
HAQ-DI, Health Assessment Questionnaire Disability Index; SF-36 PCS, physical component
summary of the Short Form 36; SF-36 MCS, mental component summary of the Short Form 36;
PASI 75/90/100, the proportion of participants achieving 75%/90%/100% improvement from

baseline in Psoriasis Area Severity Index.
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Figure 1 Flowchart of the study selection. RCT, randomized controlled trial.
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Table S1. Full electronic search strategy of PubMed

#1 "arthritis, psoriatic"[MeSH Terms]

#2 "etanercept”’[Title/Abstract] OR "infliximab"[Title/Abstract] OR "adalimumab"[Title/Abstract]

OR "golimumab"[Title/Abstract] OR "certolizumab"[Title/Abstract] OR

"ustekinumab"[Title/Abstract] OR "guselkumab"[Title/Abstract] OR "risankizumab"[Title/Abstract]

OR "tildrakizumab"[Title/Abstract] OR "secukinumab"[Title/Abstract] OR
"ikekizumab"[Title/Abstract] OR "brodalumab”[Title/Abstract] OR "tumor necrog
factor
inhibitor"[Title/Abstract] OR "TNFi"[Title/Abstract] OR "IL-12/23i"[Title/Abstract]
"interleukin-12/23 inhibitor"[Title/Abstract] OR "IL-17i"[Title/Abstract] OR "interleu
17

inhibitor”[Title/Abstract] OR "biologic"[Title/Abstract]

#3 "health-related quality of life"[All Fields] OR "HRQoL"[All Fields] OR "Dermatology Life

Quality Index"[All Fields] OR "DLQI"[AIl Fields] OR "disease activity index for psoriatic

arthritis"[All Fields] OR "DAPSA"[AIl Fields] OR "psoriasis area and severity index"[All

Fields] OR "PASI"[All Fields] OR “short form-36"[All Fields] OR “SF-36"[All Fields] OR

"health assessment questionnaire”[All Fields] OR "HAQ"[AIIl Fields] OR "Nottingham Health

Profile”[All Fields] OR "NHP"[AIl Fields] OR "EuroQol-5D"[All Fields] OR "EQ-5D"[AIl

Fields] OR "psoriasis disability index"[All Fields] OR "PDI"[All Fields] OR "Skindex-29"[All

Fields] OR "Skindex-17"[All Fields] OR "quality of life"[All Fields] OR "PsAQoL"[All Fields]

#4 #1 AND #2 AND #3

2
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

is

OR

kin-


http://bmjopen.bmj.com/

oNOYTULT D WN =

5
BMJ Open 3 Page 32 of 49
S
]
7
N
N
=
)
&
g
Table S2. Characteristics of included studies )
. Sample size Du@tion of Duration of  Presented
Trial name[Ref.] Treatment arms and doses Age, years 5
(male, %) Ps/A; years treatment  outcomes
Genovese MC 2007  Adalimumab 40 mg SC g2w 51 (56.9) 50.4+11.0 7@17.0 12weeks DB
(261 Placebo 49 (51.0) 47.7+11.3 72+7.0
2
Hong Tao 2019 271 Infliximab 3mg /kg IV at weeks 0,2,6,14,22,24 +MTX 33 (57.58) 35.63+6.12 3.56+1.29 24 weeks (0@
MTX 15.36+1.69 mg qlw 33 (54.55) 35.94+6.25 3.@11.28
o
IMPACT [28] Infliximab 5 mg/kg at weeks 0, 2, 6, 14 52 (57.7) 45.7¢11.1 155749.8 16 weeks @
Placebo 52 (57.7) 45.2+9.7 1120+6.6
Mease PJ 2000 (] Etanercept 25 mg SC BIW 30 (53) 46.0* Qo* 12 weeks (D@
Placebo 30 (60) 43.5% 3.5%
NCT00051623 Infliximab 5 mg/kg IV at weeks 0, 2, 6, 14, 22 100 (71) 47.1+12.8 89172 24 weeks DD
>
(IMPACT 2)moa131  Placebo 100 (51) 46.5+11.3 7%+7.8 QM@
NCT00195689 Adalimumab 40 mg SC at weeks 0, 2, 4, then g4w 151 (56.3) 48.6+12.5 98+8.3 24 weeks (D2B®
3
(ADEPT) 33335 Placebo 162 (54.9) 49.2+11.1 9Z+8.7 Q@MH®B
NCT00265096 (GO- Golimumab 50 mg SC g4w 146 (61) 45.7£10.7 7_:3_&6.8 24 weeks DB
REVEAL) [3837]  Golimumab 100 mg SC g4w 146 (59) 48.2+10.9 73478 OW)
Placebo 113 (61) 47.0£10.6 7;@t7.9
N
NCT00317499 [38]  Etanercept 25 mg SC BIW 101 (57) 47.6 >9 24 weeks @@
Placebo 104 (45) 473 .2
=
NCT00367237 Infliximab 5 mg/kg at weeks 0, 2, 6, 14 + MTX 56 (48.2) 40.1+12.3 2_&12 6 16 weeks (DA
(RESPOND) 391 MTX 15 mg 1w 54 (61.1) 42.3+10.5 33+2.7
T
NCT00809614 [  Secukinumab 10 mg/kg SC on days 1, 22 28 (32) 46.7+11.3 6316.8 24 weeks @
Placebo 14 (43) 47.68.1 53+3.8
Q
S
<
3 a
=y
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NCT01009086 Ustekinumab 45 mg SC at weeks 0,2, then q12w 205 (51.7)  48.0 (39.0-55.0)* 3.4@.2-9.2)* 24 weeks DG
>
(PSUMMIT 1) 411 Ustekinumab 90 mg SC at weeks 0,2, then q12w 204 (56.9)  47.0 (38.5-54.0)* 4.9(.7-8.3)* a
Placebo 206 (52.4)  48.0(39.0-57.0)*  3.68.0-9.7)*
NCT01077362 Ustekinumab 45 mg at weeks 0, 4, then q12w 103 (46.6)  49.0(40.0-56.0)* 5.3@.3—12.2)* 24 weeks DG
N
(PSUMMIT 2) (2] ystekinumab 90 mg at weeks 0, 4, then g12w 105 (46.7)  48.0(41.0-57.0)* 4.5@.7-10.3)* @
Placebo 104 (49.0)  48.0(38.5-56.0)* 5.5 @.3-12.2)*
=
NCT01087788 Certolizumab pegol 400 mg SC at weeks 0, 2, 4 + 200 138 (46.4) 48.2+12.3 $6+8.5 24 weeks DG
[oX
(RAPID-PsA) 43441 mg qow % DOD®
Certolizumab pegol 400 mg SC at weeks 0, 2, 4 + 400 135 (45.9) 47.1+£10.8 §1+8.3
mg g4w §
Placebo 136 (41.9) 47.3+11.1 ?917.7
NCT01392326 Secukinumab 75 mg/kg IV at weeks 2, 4, then 75 mg 202 (41.6) 48.8+12.2 S - 24 weeks DG
]
(FUTURE 1) (45461 5 gaw S S
Secukinumab 75 mg/kg 1V at weeks 2, 4, then 150 mg 202 (47.5) 49.6+11.8 E
SC gaw ]
Placebo 202 (47.5) 48.5+11.2 S -
NCT01695239 Ixekizumab 80 mg SC gq2w 107 (42.1) 49.1+10.1 622 +6.4 24 weeks D2RB®
(=Y
(SPIRIT-P1) [4748]  xekizumab 80 mg SC gaw 103 (46.6) 49.8+12.6 #2480 BGHE)
Adalimumab 40 mg SC g2w 101 (50.5) 48.6+12.4 6D+75
~
Placebo 106(45.3) 50.61+12.3 &B+6.9
NCT01752634 Secukinumab 300 mg SC glw to week 4 then g4w 100 (51) 46.9+12.6 % 24 weeks D@1
0
(FUTURE 2) 91 secukinumab 150 mg SC glw to week 4 then gdw 100 (55) 46.5+11.7 g -
Secukinumab 75mg SC glw to week 4 then gq4w 99 (47) 48.6+11.4 & -
Placeho 98 (41) 49.9+125 5
g
8
2
4 a
=
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NCT01877668 Adalimumab 40 mg SC q2w 106 (53) 4744113 53+5.3 3months D2B®
>
(OPAL Broaden) Tofacitinib 5 mg orally BID 107 (47) 49.4+12.6 73+8.2 (@)
(5016511 Tofacitinib 10 mg orally BID 104 (40) 46.9+12.4 %iS.S
Placebo 105 (47) 47.7+12.3 604 +6.4
NCT01989468 Secukinumab 300 mg SC at weeks 1, 2, 3, 4, then g4w 139 (48.2) 49.3+12.9 é\;sig.z 24 weeks  D@aD{
(FUTURE 3) [52] Secukinumab 150 mg SC at weeks 1, 2, 3, 4, then g4w 138 (44.2) 50.1+11.7 2718.5
Placebo 137 (43.1) 50.1+12.6 6616.9
S-
NCT02024646 Brodalumab 140mg SC q2w 160 (50.0) 47.4+12.8 @5+7.4 24 weeks  ADA®
(AMVISION-2) 531 Brodalumab 210mg SC g2w 163 (48.5) 47.0+12.6 4177
Placebo 161 (47.2) 48.3+13.0 B1+75
NCT02029495 Brodalumab 140mg SC g2w 158 (49.4) 49.9+12.8 %li&l 24 weeks  (ADA2@3
(AMVISION-1) 81 Brodalumab 210mg SC q2w 159 (56.0) 49.1+12.2 493
Placebo 161 (50.3) 48.1211.8 §218.2
NCT02065713 (GO- Golimumab 50 mg SC gdw + MTX 21 (81.0) 46.2 (15.5)* 38 (6.7) 24 weeks @M@
o
DACT) [ MTX 15 mg orally qlw and increased 5 mg g4w until 22 (87.0) 44.1 (24.6)* 42 (6.1)*
25 mg gqlw S
NCT02181673 (GO- Golimumab 2 mg/kg IV at weeks 0, 4, then q8w 241 (50.6) 457+11.3 6'%4;6.0 24 weeks DB
VIBRANT) [3556]  pjaceng 239 (53.1) 46.7+125 568+5.9 ®MD®
NCT02294227 Secukinumab 150 mg SC g4w LD 114 (41.2) 48.3+12.2 %ﬂ 3 16 weeks @D
~
(FUTURE 4) Bl secukinumab 150 mg SC g4w no-LD 113 (45.1) 50.4+11.8 7+7.7
Placebo 114 (39.5) 48.5+12.2 €9+7.6
NCT02319759 %81 Guselkumab 100 mg SC at weeks 0, 4, then g8w 100 (52) 47.4+12.8 0172 24weeks  DRBQ
Placebo 49 (49) 44.2+12.4 £9+7.2 (DG
NCT02349295 Ixekizumab 80 mg SC g4w 122 (52) 52.6+13.6 1§Oi9 6 24 weeks DD
g
8
e
5 &
=
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(SPIRIT-P2) [*°] Ixekizumab 80 mg SC g2w 123 (41) 51.7+11.9 99+7.4 MR
Placebo 118 (47) 51.5+10.4 92+7.3
>
NCT02349451 6% Adalimumab 40 mg SC qlw 72 (54.2) 50.5+12.0 §21+9.2 12 weeks @@
Placebo 24 (50.0) 50.5+12.0 709+7.2
NCT02376790 Etanercept 50 mg SC glw 284 (53.2) 48.5+13.5 34460 24 weeks D@
o
(SEAM-PsA) 161621 Etanercept 50 mg SC + MTX orally qlw 283 (50.9) 48.1+12.7 39+6.0
MTX 20 mg orally qlw 284 (43.7) 48.7+13.1 3516.8
NCT02404350 Secukinumab 300 mg SC g4w LD 222 (48.6) 48.9+12.8 63+8.3 16 weeks @@
(FUTURE 5) 8] secukinumab 150 mg SC g4w LD 220 (50.5) 48.4+12.9 63+7.1
Secukinumab 150 mg SC g4w no-LD 222 (54.1) 483.8+11.8 6§J_r 6.1
Placebo 332 (48.5) 49.0+12.1 6.5+7.6
=
NCT02721966 Secukinumab 300 mg SC at weeks 1, 2, 3, 4, then g4w 167 (46.1) 46.2+12.3 o 12weeks @D
]
(MAXIMISE) 641 secukinumab 150 mg SC at weeks 1, 2, 3, 4, then gdw 165 (49.1) 46.9+115 -
Placebo 166 (53.0) 46.6+115 3.
o
NCT02980692 191 Tildrakizumab 200 mg SC gaw 78 (41.0) 50.1+13.3 78485 24 weeks D@
Tildrakizumab 200 mg SC ql12w 79 (53.2) 49.3+11.2 63+7.2 D)
Tildrakizumab 100 mg SC gl12w 77 (39.0) 49.2+11.9 7?§i 6.6
Tildrakizumab 20 mg SC gq12w 78 (47.4) 47.2+13.4 68167
Placebo 79 (44.3) 48.1+13.3 68+6.1
NCT03104400 Adalimumab 40 mg SC q2w 429 (48.3) 51.4+12.0 5§J_r 7.1 24 weeks DD
(SELECT-PsA 1) 6] pjaceho 423 (50.1) 50.4+12.2 68+7.0
NCT03158285 Guselkumab 100mg SC at weeks 0,4, then g4w 245 (58) 4594115 5%;5.9 24 weeks DB
(DISCOVER-2) 71 Guselkumab 100mg SC at weeks 0,4, then g8w 248 (52) 44.9+11.9 5%;5.5 D)
Placebo 246 (48) 46.3+11.7 515.6
(e
<
8
2
6 E
=
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NCT03162796 Guselkumab 100 mg SC g4w 128 (52) 47.4+11.6 65+6.3 24 weeks DB
>
(DISCOVER-1) 18] Guselkumab 100 mg SC at weeks 0, 4, then q8w 127 (54) 48.9+11.5 6M+5.9 @B
Placebo 126 (48) 49.0+11.1 B+7.6
NCT03671148 Risankizumab 150mg SC at weeks 0, 4, 16 224 (44.6) 53 (23-84) @18.2 24 weeks (D@1
N
(KEEPSAKE 2) 1591 placebo 219 (45.2) 52 (24-83) g+8.3
NCT03675308 Risankizumab 150mg SC at weeks 0, 4, 16 483 (52.2) 52 (20-85) 72+7.0 24 weeks D12
=
(KEEPSAKE 1) "] placeho 481 (48.6) 52 (22-79) Rit7.7
NCT03796858 Guselkumab 100 mg SC at weeks 0, 4, then g8w 189 (46) 49+12 §3+7.8 24 weeks @D
(COSMOS) Placebo 96 (54) 49+12 7472
Yufei Lin 2016 /21 Infliximab 5mg /kg IV at weeks 0,2,6,12 + MTX 42 (61.90) 44.01+10.33 3@12.11 24 weeks
MTX 7.5-15 mg orally qlw and increased to 15-25 mg 42 (66.67) 43.59+10.29 3.31+2.12
3
glw S

]
MTX: methotrexate; 1V: intravenous; SC: subcutaneous; gXw: once every X weeks; BID: twice daily; BIW: twice weeklyz LD: loading dose; ---: not reported; D
HAQ-DI, Health Assessment Questionnaire Disability Index; @SF-36 PCS, physical component summary of the Short Fo@\ 36; @SF-36 MCS, mental component
summary of the Short Form 36; @SF-36 score, the Short Form 36 score; ®DLQI, Dermatology Life Quality Index; @EQ;O\/AS EuroQol Visual Analogue Scale;

@PsAQoL, Psoriasis Arthritis Quality of Life; ®DAPSA, Disease Activity for Psoriatic Arthritis; QPASI 50, the pr-bportlon of participants achieving 50%
improvement from baseline in Psoriasis Area Severity Index; (OPASI 70, the proportion of participants achieving 70% mﬁovement from baseline in Psoriasis Area
Severity Index; ADPASI 75, the proportion of participants achieving 75% improvement from baseline in Psoriasis Area Sevéity Index; (DPASI 90, the proportion of
participants achieving 90% improvement from baseline in Psoriasis Area Severity Index; (3PASI 100, the proportion of p@rtlupants achieving 100% improvement

from baseline in Psoriasis Area Severity Index; (DPASI score, Psoriasis Area Severity Index score.

* Data are reported as median (IQR);
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2 Table S3. Subgroup analysis of RCTs that examined the effect of bDMARDs on QoL

Z Groups Outcomes K Effect size 95% CI 12 (%) P-value

2 bDMARDs  HAQ-DI

8 vs. Placebo Total 40 -0.21 -0.23,-0.18 99 < 0.00001
?O Category of bDMARD

1" TNFi 11 -0.25 -0.31,-0.18 98 <0.00001
12 IL-12/23i 9 -0.23 -0.27,-0.19 99 <0.00001
13 IL-17i 11 -0.17 -0.21,-0.14 99 <0.00001
. Variety of bDMARD

16 Etanercept 1 -1.10 -1.22,-0.98 < 0.00001
17 Infliximab 1 -0.40 -058,-0.22 - <0.0001
12 Adalimumab 5  -0.20% -0.20,-020 0 <0.00001
20 Golimumab 3 0.08 -0.53, 0.69 99 0.79

21 Certolizumab pegol 2 -0.30* -0.39, -0.21 1 < 0.00001
;g Ustekinumab 4 -021* -0.25,-0.17 0 <0.00001
2 Guselkumab 5 -0.27 -0.31,-0.24 98 <0.00001
25 Tildrakizumab 4 -0.07 -0.12,-0.03 97 0.003

26 Risankizumab 2 -0.19 -0.21,-0.16 98 < 0.00001
i Secukinumab 9 017 022,012 99 <0.00001
29 Ixekizumab 4 -0.32 -0.46,-0.18 98 <0.00001
30 Duration of PsA

g; < 6 years 8 -0.22 -0.25,-020 98 <0.00001
33 6-9 years 20 -0.16 -0.20,-0.13 99 <0.00001
34 > 9 years 5 -0.46 -0.65,-0.28 99 <0.00001
22 Unclear 7 017 -0.23,-0.12 99 < 0.00001
37 Duration of treatment

38 < 24 weeks 5 -0.32 -0.40,-024 99 <0.00001
39 > 24 weeks 35  -0.19 -0.22,-0.17 99 < 0.00001
j? SF-36 PCS

42 Total 36  4.04 3.75,4.32 99 <0.00001
43 Category of bDMARD

2‘5‘ TNFi 11 4.96 4.37,5.56 88 <0.00001
46 IL-12/23i 11 3.93 3.58, 4.28 98 <0.00001
47 IL-17i 14  3.78 3.05, 4.50 99 <0.00001
jg Variety of bDMARD

50 Infliximab 1 6.40 3.90, 8.90 < 0.00001
51 Adalimumab 5 3.62 3.26, 3.98 73 < 0.00001
52 Golimumab 3 7.06% 6.06, 8.05 0 < 0.00001
gi Certolizumab pegol 2 5.85* 4.48,7.22 0 < 0.00001
55 Ustekinumab 4 3.47* 2.74,4.22 6 < 0.00001
56 Guselkumab 5 4.22 3.77,4.67 98 < 0.00001
;73 Risankizumab 2 360 3.01, 4.19 99 <0.00001
59 Secukinumab 10 330 2.50,4.11 99 < 0.00001
60 Ixekizumab 4 5.22 4.67,5.78 64 < 0.00001

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open
Duration of PSA
< 6 years 10 3.39 3.09, 3.68 97 < 0.00001
6-9 years 17 444 3.81,5.08 99 < 0.00001
> 9 years 4 5.58 4.84,6.31 79 < 0.00001
Unclear 5 3.97 3.27, 4.67 99 < 0.00001
Duration of treatment
< 24 weeks 4 3.04 2.62, 3.46 92 < 0.00001
> 24 weeks 32 419 3.88,4.50 99 < 0.00001
SF-36 MCS
Total 27 211 1.76, 2.46 97 < 0.00001
Category of bDMARD
TNFi 11 2.60 1.59, 3.60 95 < 0.00001
IL-12/23i 9 1.75 1.28,2.22 96 < 0.00001
IL-17i 7 2.37 1.51,3.23 99 < 0.00001
Variety of bDMARD
Infliximab 1 3.50 0.24,6.76 0.04
Adalimumab 5 1.24 -0.11, 2.59 98 0.07
Golimumab 3 4.47* 3.22,5.72 0 < 0.00001
Certolizumab pegol 2 3.78* 2.11,5.44 28 0.0002
Ustekinumab 4 2.21* 1.27,3.15 0 < 0.00001
Guselkumab 6 1.66 1.22,2.10 98 < 0.00001
Secukinumab 2 2.30 0.34, 4.26 100 0.02
Ixekizumab 4 2.89* 2.67,3.11 32 < 0.00001
Duration of PSA
< 6 years 8 1.57 1.13,2.01 98 < 0.00001
6-9 years 13 2.00 1.49, 2.52 84 < 0.00001
> 9 years 4 2.90 2.40, 3.40 61 < 0.00001
Unclear 2 2.30 0.34,4.26 100 0.02
Duration of treatment
< 24 weeks 2 -0.13* -0.39, 0.13 27 0.86
> 24 weeks 25 224 1.91, 257 97 < 0.00001
EQ-VAS
Total 5 8.76 5.32,12.20 71 < 0.00001
Category of bDMARD
TNFi 3 9.05 3.75,14.35 85 0.0008
IL-17i 2 8.31* 3.85,12.77 0 0.0003
Variety of bDMARD
Adalimumab 2 6.72* 6.13, 7.31 0 < 0.00001
Golimumab 1 14.70 10.44,1896  --- < 0.00001
Ixekizumab 2 8.31* 3.85,12.77 0 0.0003
Duration of PsA
< 6 years 1 6.73 6.14,7.32 < 0.00001
6-9 years 4 9.66 5.34,13.98 58 < 0.0001

Duration of treatment
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< 24 weeks 1 6.73 6.14,7.32 < 0.00001
> 24 weeks 4 9.66 5.34,13.98 58 <0.0001
DLOI
Total 14 -4.36 -5.76, -2.96 99 < 0.00001
Category of bDMARD
TNFi 6 -3.38 -5.53,-1.23 92 0.002
IL-12/23i 4 -5.39* -6.15, -4.63 0 < 0.00001
IL-17i 4 -4.79 -6.81, -2.77 99 < 0.00001
Variety of bDMARD
Adalimumab 3 -2.31 -5.60, 0.98 89 0.17
Golimumab 1 -6.20 -7.56, -4.84 < 0.00001
Certolizumab pegol 2 -3.46 -6.40, -0.53 90 0.02
Ustekinumab 4 -5.39* -6.15, -4.63 0 < 0.00001
Secukinumab 2 -9.05 -9.93, -8.17 98 < 0.00001
Ixekizumab 2 -0.17* -0.99, 0.65 0 0.69
Duration of PSA
< 6 years 4 -5.39* -6.15, -4.63 0 < 0.00001
6-9 years 6 -1.70 -3.59, 0.19 92 0.08
> 9 years 2 -5.12* -6.35, -3.89 0 < 0.00001
Unclear 2 -9.05 -9.93,-8.17 98 < 0.00001
Duration of treatment
< 24 weeks 1 -1.70 -4.21,0.81 0.18
> 24 weeks 13 -453 -5.97,-3.10 99 < 0.00001
PASI 50
Total 8 4.54 2.98,6.91 81 < 0.00001
Category of bDMARD
TNFi 7 4.92 3.00, 8.07 83 < 0.00001
IL-12/23i 1 2.97 1.90, 4.65 < 0.00001
Variety of bDMARD
Etanercept 1 2.69 1.68, 4.30 < 0.0001
Infliximab 1 9.83 5.06, 19.09 < 0.00001
Adalimumab 1 6.50 3.34,12.64 < 0.00001
Golimumab 2 9.59 5.55, 16.56 0 < 0.00001
Certolizumab pegol 2 2.63 2.03, 3.40 0 < 0.00001
Guselkumab 1 2.97 1.90, 4.65 < 0.00001
Duration of PsA
6-9 years 4 6.93 3.33,14.42 80 < 0.00001
> 9 years 4 3.06 2.20, 4.25 54 < 0.00001
PASI 75
Total 47  5.29* 4.85,5.76 45 < 0.00001
Category of bDMARD
TNFi 13 7.19 4.26,12.16 74 < 0.00001
IL-12/23i 13 4.95*% 4.30, 5.69 49 < 0.00001
IL-17i 21  4.94* 4.36, 5.60 5 < 0.00001
10
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Variety of bDMARD
Etanercept 2 8.34* 2.83, 24.62 0 0.0001
Infliximab 2 65.64* 13.30,322.82 0 < 0.00001
Adalimumab 4 4.58 1.72,12.22 74 0.002
Golimumab 3 18.30 2.23,14996 84 0.007
Certolizumab pegol 2 4.06* 2.79,5.91 0 < 0.00001
Ustekinumab 4 6.50* 4.79, 8.83 2 < 0.00001
Guselkumab 6 4.23* 3.56, 5.02 43 < 0.00001
Tildrakizumab 4 3.70* 2.59,5.28 0 < 0.00001
Secukinumab 12 5.10* 4.41,5.89 21 < 0.00001
Ixekizumab 4 5.03* 3.51,7.22 2 < 0.00001
Brodalumab 4 6.16* 4.32,8.80 0 < 0.00001
Duration of PSA
< 6 years 9 4.68 3.57,6.13 57 < 0.00001
6-9 years 26  5.68* 5.06, 6.38 26 < 0.00001
> 9 years 7 5.92 3.33,10.51 57 < 0.00001
Unclear 5 4.23 2.43,7.36 68 < 0.00001
Duration of treatment
< 24 weeks 9 5.13* 4.37,6.02 37 < 0.00001
> 24 weeks 38  5.34* 4.83,5.91 48 < 0.00001
PASI 90
Total 43  6.38* 5.68, 7.16 30 < 0.00001
Category of bDMARD
TNFi 9 9.45* 6.62, 13.50 49 < 0.00001
IL-12/23i 11 7.47* 5.97,9.35 0 < 0.00001
IL-17i 23  5.39* 4.66, 6.24 23 < 0.00001
Variety of bDMARD
Infliximab 1 82.76 5.17,1325.04 --- 0.002
Adalimumab 3 7.64 1.43,40.80 65 0.02
Golimumab 3 16.48 2.33,116.59 65 0.005
Certolizumab pegol 2 7.11* 3.78,13.36 0 < 0.00001
Ustekinumab 2 9.93* 4.42,22.34 0 < 0.00001
Guselkumab 6 6.36* 4.96, 8.16 0 < 0.00001
Tildrakizumab 4 6.09* 3.44,10.76 0 < 0.00001
Risankizumab 2 5.36* 3.87,7.42 0 < 0.00001
Secukinumab 12 5.12 3.72,7.03 51 < 0.00001
Ixekizumab 4 5.75* 3.70, 8.93 39 < 0.00001
Brodalumab 4 12.05* 6.80, 21.36 0 < 0.00001
Duration of PsA
< 6 years 6 7.52* 5.62, 10.07 0 < 0.00001
6-9 years 28  6.10* 5.31, 7.00 23 < 0.00001
> 9 years 4 5.52 2.83,10.78 51 < 0.00001
Unclear 5 5.44 2.40, 12.31 69 < 0.0001

Duration of treatment
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< 24 weeks 6 4.60* 3.73,5.67 44 < 0.00001
> 24 weeks 37 7.04* 6.14, 8.08 14 < 0.00001
bDMARDs+ HAQ-DI 2 -0.22 -0.58, 0.14 86 0.23
MTX vs. SF-36 PCS 1 2.00 1.90, 2.10 < 0.00001
MTX SF-36 MCS 1 0.00 -0.10, 0.10 1.00
PASI 50 1 1.76 1.06, 2.92 0.03
PASI 75 1 1.79 1.31,2.44 0.0002
PASI 90 2 1.97 1.45,2.70 0 <0.0001
bDMARDs HAQ-DI 2 -0.01 -0.05, 0.04 96 0.84
VS. SF-36 PCS 2 0.63* 0.49,0.77 36 < 0.00001
Tofacitinib  SF-36 MCS 2 -1.15* -1.32,-0.97 0 < 0.00001
EQ-VAS 2 -1.81 -3.61, -0.02 95 0.05
PASI 75 2 0.90* 0.69, 1.17 0 0.43
bDMARDs HAQ-DI 1 -0.03 -0.04, -0.02 < 0.00001
vs. MTX SF-36 PCS 1 1.80 1.70,1.90 < 0.00001
SF-36 MCS 1 -0.50 -0.60, -0.40 < 0.00001

bDMARDs, the biological disease-modifying anti-rheumatic drugs; TNFi, the tumor necrosis factor
inhibitor; IL-17i, interleukin-17 inhibitor; IL-12/23i, interleukin-12/23 inhibitor; HAQ-DI, Health
Assessment Questionnaire Disability Index; SF-36 PCS, physical component summary of the Short
Form 36; SF-36 MCS, mental component summary of the Short Form 36, DLQI, Dermatology Life
Quality Index; EQ-VAS, EuroQol Visual Analogue Scale; PASI 50/75/90, the proportion of
participants achieving 50%/75%/90% improvement from baseline in Psoriasis Area Severity Index;

K: Number of data reported in included studies;

* fixed effect

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

12


http://bmjopen.bmj.com/

oNOYTULT D WN =

Figure S1 Forest plot of HAQ-DI. HAQ-DI, Health Assessment Questionnaire Disability Index.

BMJ Open

Mean Difference

IV. Random, 95% CI

Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV.Random,95% CI
Genovese MC 2007 -0.3 05 51 -01 03 49 1.3% -0.20 [-0.36,-0.04]
Mease PJ 2000 -1.2 023 30 -01 023 30 1.7% -1.10[1.22,-0.99]
NCTO0051623 (IMPACT 2) -0.4 066 100 0 066 100 1.2% -0.40[-058,-0.22]
NCT00195689 (ADEPT) -04 05 151 -01 04 162 1.9% -0.30 [-0.40,-0.20]
NCT00265096 (GO-REVEAL) A 033 055 146 -0.01 043 113 16% 0.34[0.21,047]
NCT00265096 (GO-REVEAL) B 039 05 146 -0.01 043 113 1.7% 0.40(0.28, 0.52]
NCTO0367237 (RESPOND) -089 072 56 -056 072 54 07% -0.43[0.70,-0.16)
NCTO01009086 (PSUMMIT 1) A -0.3 047 205 -009 038 206 21% -0.21[0.29,-0.13]
NCTO01009086 (PSUMMIT 1) B -0.34 056 204 -0.09 038 206 2.0% -0.25[-034,-0.16)
NCT01077362 (PSUMMIT 2) A -0.17 029 103 0 02 104 22% -0.17[0.24,-0.10]
NCT01077362 (PSUMMIT 2) B -0.25 038 105 0 02 104 21% -0.25[-033,-017]
NCT01087788 (RAPID-PsA) A -0.52 066 138 -017 043 136 1.6% -0.35[0.48,-0.22]
NCT01087788 (RAPID-PsA) B -0.43 054 135 -017 043 136 1.7% -0.26 [-0.38,-0.14]
NCT01392326 (FUTURE 1) A -0.41 004 202 -017 005 202 26% -0.24 [[0.25,-0.23]
NCT01392326 (FUTURE1) B -0.4 004 202 -017 005 202 26% -0.23[-0.24,-0.22)
NCT01695239 (SPIRIT-P1) A -0.53 056 107 -015 05 106 1.5% -0.38[052,-0.24]
NCT01695239 (SPIRIT-P1) B -0.44 053 103 -015 05 106 1.5% -0.29[-043,-0.15)
NCT01695239 (SPIRIT-P1) C -0.37 044 101 -015 05 106 1.6% -0.22[-0.35,-0.09
NCT01752634 (FUTURE 2) A -056 0.05 100 -0.31 006 98 2.6% -0.25[027,-0.23]
NCTO01752634 (FUTURE 2) B -0.48 0.05 100 -0.31 006 98 2.6% -0.17[0.19,-0.15)
NCT01752634 (FUTURE 2) C -032 005 99 -0.31 006 98 2.6%  -0.01[0.03 0.01]
NCT01877668 (OPAL Broaden)A  -0.38 0.05 106 -0.35 0.05 107 26% -0.03[0.04,-0.02]
NCT01877668 (OPAL Broaden) B -0.38 0.05 106 -0.4 005 104 26% 0.02 [0.01, 0.03]
NCT01877668 (OPAL Broaden) C -0.38 005 106 -0.18 005 105 26% -0.20[-0.21,-0.19]
NCT01989468 (FUTURE 3) A -0.38 004 138 -017 0068 137 26% -0.21 [-0.22,-0.20]
NCT01989468 (FUTURE 3) B -0.27 0.04 138 -017 006 137 26% -0.10[-0.11,-0.09]
NCT02181673 (GO-VIBRANT) -0.63 054 237 -014 05 236 2.0% -0.49[-0.58,-0.40]
NCT02319759 -0.42 051 100 -0.06 053 49 1.2% -0.36 [-0.54,-0.18]
NCT02349295 (SPIRIT-P2) A -06 01 122 -02 01 118 26% -0.40[-043,-037]
NCT02349295 (SPIRIT-P2) B -04 01 123 -02 01 118 26% -020[-0.23,-017]
NCT02376790 (SEAM-PsA) A -0.44 004 258 -041 004 252 2.6% -0.03[-0.04,-0.02)
NCT02376790 (SEAM-PsA) B -0.47 0.04 283 -041 004 252 26% -0.06[0.07,-0.05
NCT02721966 (MAXIMISE) A -04 004 167 -02 004 166 26% -020[-0.21,-0.19]
NCT02721966 (MAXIMISE) B -0.3 004 165 -02 004 166 26% -010[0.11,-0.09]
NCT02980692 A -03 005 78 -02 005 79 26% -010[-0.12,-0.08]
NCT02980692 B -0.3 0.05 79 -0.2 005 79 26% -010[-012,-0.08]
NCT02980692 C -0.3 005 77 -0.2 005 79 26% -010[-012,-0.08)
NCT02980692 D -0.2 0.05 78 -0.2 005 79 2.6% 0.00 [-0.02,0.02]
NCT03104400 (SELECT-PsA 1) -0.3% 004 391 -019 003 367 26% -0.20[-0.21,-019]
NCT03158285 (DISCOVER-2) A -0.4 003 245 -013 003 246 26% -0.27 [-0.28,-0.26]
NCT03158285 (DISCOVER-2) B -0.37 003 248 -013 003 246 26% -0.24 [[0.25,-0.23]
NCT03162796 (DISCOVER-1) A -04 004 128 -007 004 126 26% -033[0.34,-0.32]
NCT03162796 (DISCOVER-1) B -0.32 0.04 127 -0.07 004 126 2.6% -0.25[0.26,-0.24]
NCTO03671148 (KEEPSAKE 2) -0.22 0.03 224 -0.05 004 219 26% -0.17[-0.18,-0.16)
NCT03675308 (KEEPSAKE 1) -0.31 0.02 483 -011 003 481 2.6% -0.20[0.20,-0.20
Total (95% CI) 6792 6603 100.0% -0.19[-0.22,-0.17]

Heterogeneity: Tau®= 0.01; Chi*=10182.80, df= 44 (P < 0.00001); F=100%

Testfor overall effect Z=14.14 (P < 0.00001)
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i Figure S2. Forest plot of SF-36 PCS. SF-36 PCS, physical component summary of the Short

5 Form 36.
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Figure S3. Forest plot of SF-36 MCS. SF-36 MCS, mental component summary of the Short

Mean Difference
IV, Random, 95% CI

Form 36.
Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV.Random.95% CI
Genovese MC 2007 1.1 7.4 49  -06 7.8 45 1.6% 1.70[-1.38, 4.79)
NCT00051623 (IMPACT 2) 39 1.9 100 04 116 100 1.5% 3.50(0.24, 6.76]
NCT00195689 (ADEPT) 1.8 93 140 06 104 152 2.3% 1.20 [-1.06, 3.46]
NCT00265096 (GO-REVEAL) A 3.37 1055 146 -06 1213 113 1.8% 3.97[1.15,6.79]
NCT00265096 (GO-REVEAL) B 429 11.03 146 -06 1213 113 1.8% 4.89[2.03,7.75]
NCTO1008086 (PSUMMIT 1) A 319 811 205 146 7.84 206 3.0% 1.73[0.09, 3.37]
NCT01009086 (PSUMMIT 1) B 468 926 204 146 784 206 29% 3.22[1.56, 4.88]
NCTO01077362 (PSUMMIT 2) A 172 865 99 0.6 6.1 97 2.5% 1.12[-0.97,3.21]
NCTO01077362 (PSUMMIT 2) B 319 10.84 97 0.6 6.1 97 21% 2.59(0.11,5.07]
NCT01087788 (RAPID-PsA) A 55 102 138 07 99 136 22% 4.80(2.42,7.18]
NCT01087788 (RAPID-PsA) B 3.5 96 135 0.7 99 136 2.2% 2.80[0.48,512]
NCT01392326 (FUTURE 1) A 3.7 06 202 2.4 09 202 4.4% 1.30[1.15,1.45]
NCT01392326 (FUTURE 1) B 57 06 202 24 09 202 44% 3.30([3.15,3.45]
NCT01695239 (SPIRIT-P1) A 31 104 107 1.8 95 106 1.9% 1.30 [-1.37,3.97]
NCT01695239 (SPIRIT-P1) B 46 119 103 1.8 95 106 1.7% 280012572
NCT01695239 (SPIRIT-P1) C 46 95 101 18 95 106 2.0% 2.80(0.21,5.39]
NCT01877668 (OPAL Broaden) A 313 094 106 435 091 107 4.4% -1.22[1.47,-0.97]
NCT01877668 (OPAL Broaden) B 313 094 106 42 091 104 4.4% -1.07[1.32,-0.82]
NCT01877668 (OPAL Broaden) C 313 094 106 327 098 105 4.4% -0.14[-040,012)
NCT02181673 (GO-VIBRANT) 53 102 237 0.8 74 236 3.0% 4.50(2.89,6.11]
NCT02319759 4985 906 100 042 674 49 2.0% 453[1.94,712]
NCT02349295 (SPIRIT-P2) A 36 12 122 089 13 118 43% 2.70(2.38,3.02]
NCT02349295 (SPIRIT-P2) B 4 1.2 123 09 1.3 118 4.3% 3.10[2.78,3.42]
NCT02376790 (SEAM-PsA) A 28 06 256 3.3 06 253 4.4% -0.50[-0.60,-0.40]
NCT02376790 (SEAM-PsA) B 3.3 06 257 3.3 06 253 4.4% 0.00 [-0.10,0.10]
NCT03104400 (SELECT-PsA 1) 41 043 391 24 048 367 4.4% 1.70[1.63,1.77]
NCT03158285 (DISCOVER-2) A 422 055 245 214 055 246 4.4% 2.08[1.98, 2.18]
NCT03158285 (DISCOVER-2) B 417 054 248 214 055 246 4.4% 2.03[1.93,213]
NCT03162796 (DISCOVER-1) A 36 073 128 237 073 126 4.4% 1.23[1.05,1.41]
NCT03162796 (DISCOVER-1) B 32 073 127 237 073 126 4.4% 0.83 [0.65,1.01]
NCT03796858 (COSMOS) 21 079 189 036 096 96 4.4% 1.74[1.52,1.96]
Total (95% CI) 4915 4673 100.0% 1.76 [1.27, 2.25]

Heterogeneity: Tau®=1.43; Chi*= 4198.42, df= 30 (P < 0.00001); F=99%

Testfor overall effect: Z=7.01 (P < 0.00001)

t + t +
-4 -2 0 2 4
Favours [control] Favours [experimental)

Figure S4. Forest plot of EQ-VAS. EQ-VAS, EuroQol Visual Analogue Scale.

Experimental
Study or Subgrou Mean
NCT01695239 (SPIRIT-P1) A 119 25 107
NCT01695239 (SPIRIT-P1) B 11.3 258 103
NCT01695239 (SPIRIT-P1) C 91 221 101

NCT01877668 (OPAL Broaden) A 131 214 106
NCT01877668 (OPAL Broaden) B 131 214 106

NCT01877668 (OPAL Broaden) C 131 214 106
NCT02181673 (GO-VIBRANT) 202 242 237
Total (95% CI) 866

Control
SD Total Weight [V, Random, 95% CI

SD Total Mean

211
211
211

21
2.09
2.24
231

106
108
108
107
104
105
236

870

Heterogeneity: Tau®= 25.86; Chi*= 619.38, df= 6 (P < 0.00001); F= 99%

Testfor overall effect: Z= 2.54 (P = 0.01)

12.0%
11.8%
12.3%
16.6%
16.6%
16.6%
141%

100.0%

Mean Difference

Mean Difference
IV, Random, 95% ClI

8.60(2.39,14.81)
.00 [1.60, 14.40]
5.80 0.0, 11.69)
-0.90 [-1.47,-0.33]
-2.73[-3.30,-2.16]
6.73(6.14,7.32)
14.70 [10.44, 18.96]

5.27[1.21,9.34]

—_————
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Figure S5. Forest plot of DLQI. DLQI, Dermatology Life Quality Index.

Mean Difference

Experimental Control Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random,95% Cl
Genovese MC 2007 -34 45 32 <17 53 28 62% -1.70[4.21,0.81]
NCT00195689 (ADEPT) -61 63 66 -07 67 66 65% -540[7.62,-3.18]
NCT01009086 (PSUMMIT 1) A -6.35 675 129 -135 525 132 7.1% -5.00[6.47,-3.53]
NCT01009086 (PSUMMIT1)B  -7.05 674 134 -1.35 525 132 71% -570[7.15,-4.25)
NCT01077362 (PSUMMIT 2)A  -6.35 827 103 -07 451 104 6.8% -565[7.47,-3.83]
NCT01077362 (PSUMMIT 2) B -6 6.01 105 -0.7 451 104 71% -530[6.74,-3.86]
NCT01087788 (RAPID-PsA) A -63 75 138 13 47 136 71% -500[-6.48,-3.52]
NCT01087788 (RAPID-PsA) B -33 51 135 1.3 47 136 7.3% -200[3.17,-0.83]
NCT01392326 (FUTURE 1) A -79 06 108 07 08 109 77% -8.60[8.79,-8.41]
NCT01392326 (FUTURE 1) B -8 06 108 07 08 109 77% -950[-9.69,-9.31]
NCT01695239 (SPIRIT-P1) A -05 052 107 -03 61 106 73% -0.20[1.37 0.97]
NCT01695239 (SPIRIT-P1) B -0.44 053 103 -03 61 106 7.3%  -014[1.31,1.03
NCT01695239 (SPIRIT-P1) C -0.37 044 101 -0.3 61 106 7.3%  -0.07[1.23,1.09]
NCT02181673 (GO-VIBRANT) -1 77 194 19 589 195 72% -6.20[-7.56,-4.84]
Total (95% CI) 1563 1569 100.0% -4.36 [-5.76, -2.96]
Heterogeneity: Tau®= 6.63; Chi*= 954.91, df=13 (P =< 0.00001); F=99%

Test for overall effect: Z= 6.09 (P < 0.00001)
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Figure S6. Forest plot of PASI 50. PASI 50, the proportion of participants achieving 50%
improvement from baseline in Psoriasis Area Severity Index.

Experimental

Study or Subgrou Events
NCT00051623 (IMPACT 2) 75
NCT00195689 (ADEPT) 52
NCT00265096 (GO-REVEAL) A 77
NCT00265096 (GO-REVEAL) B 87
NCT00317499 47
NCT01087788 (RAPID-PsA) A 67
NCT01087788 (RAPID-PsA) B 55
NCT02065713 (GO-DACT) 16
NCT02319759 85
Total (95% CI)

Total events 561

83
69
102
108

Control

g8 87

8 69

6 73

6 73
18 104
24 86
24 86
10 22
14 48
648

118

Risk Ratio

Total Events Total Weight M-H.Random. 95% CI

10.3% 9.83[5.06,19.09]
10.3% 6.50 [3.34, 12.64]

9.4% 9.18[4.23,19.93]

9.4% 9.99 [4.62, 21.60]
11.9% 2.69[1.68, 4.30]
12.7% 2,67 [1.86,3.83]
12.6% 2.59(1.80,3.74]
11.6% 1.76[1.06,2.92]
12.0% 2.97 [1.90, 4.65]
100.0% 4.09[2.71,6.16]

Heterogeneity: Tau®= 0.31; Chi*= 45.41, df= 8 (P < 0.00001); F=82%

Test for overall effect: Z=6.72 (P < 0.00001)

Risk Ratio
M-H. Random, 95% CI
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Figure S7. Forest plot of PASI 75. PASI 75, the proportion of participants achieving 75%
improvement from baseline in Psoriasis Area Severity Index.
Control

Experimental

Study or Subgrou Events
IMPACT 35
Mease PJ 2000 5
NCTO0051623 (IMPACT 2) 60
NCT00195689 (ADEPT) 41
NCT00265096 (GO-REVEAL) A 57
NCT00265096 (GO-REVEAL) B 70
NCT00317499 23
NCT00367237 (RESPOND) 33
NCTO01009086 (PSUMMIT 1) A a3
NCTO01009086 (PSUMMIT 1) B 93
NCTO1077362 (PSUMMIT 2) A 41
NCTO1077362 (PSUMMIT 2) B 45
NCTO01087788 (RAPID-PsA) A 56
NCT01087788 (RAPID-PsA) B 46
NCT01392326 (FUTURE 1) A 70
NCT01392326 (FUTURE 1) B 66
NCT01695239 (SPIRIT-P1) A 37
NCTO01695239 (SPIRIT-P1) B 33
NCT01695239 (SPIRIT-P1) C 20
NCT01752634 (FUTURE 2) A 26
NCT01752634 (FUTURE 2) B 28
NCT01752634 (FUTURE 2) C 14
NCTO01877668 (OPAL Broaden) A 30
NCT01877668 (OPAL Broaden) B 30
NCT01877668 (OPAL Broaden) C 30
NCT01989468 (FUTURE 3) A 29
NCT01989468 (FUTURE 3) B 34
NCT02024646 (AMVISION-2) A 34
NCT02024646 (AMVISION-2) B 54
NCT02029495 (AMVISION-1) A 36
NCT02029495 (AMVISION-1) B 47
NCT02181673 (GO-VIBRANT) 127
NCT02294227 (FUTURE 4) A 29
NCT02294227 (FUTURE 4) B 27
NCT02319759 77
NCT02349295 (SPIRIT-P2) A 38
NCT02349295 (SPIRIT-P2) B 41
NCT02349451 19
NCT02404350 (FUTURE 5) A 155
NCT02404350 (FUTURE 5) B 132
NCT02404350 (FUTURE 5) C 129
NCT02980692 A 34
NCT02980692 B 35
NCT02980692 C xl
NCT02980692 D 19
NCT03158285 (DISCOVER-2) A 144
NCT03158285 (DISCOVER-2) B 139
NCT03162796 (DISCOVER-1) A 7
NCT03162796 (DISCOVER-1) B 62
NCT03796858 (COSMOS) 79
Total (95% CI)

Total events 2700

Testfor overall effect: Z=15.42 (P < 0.00001)

Risk Ratio

Total Events Total Weight M-H. Random. 95% CI

52
19
83
69
102
106
101
34
145

1
1
1

1
1

0
0
1
1
1
1
3

9
]
[
4
4
3
3

590
Heterogeneity: Tau®= 0.35, Chi®= 258.40, df= 49 (P < 0.00001), F=81%

4563

0.4% 71.00([4.47,1127.60]
0.4%  11.00[0.65,186.02)
0.8% 62.89[8.92 443.47]
0.8%  41.00(5.80,289.75)
0.8% 4079578, 287.91]
0.8%  48.21[6.85, 339.27)
1.4% 7.89[2.45, 25 48]
27% 1.79[1.31, 2.44]
2.5% 5.22(3.22,8.47)
25% 5.70[3.53,9.19)
1.7% 10.25[3.85, 27.28]
1.7% 11.11 [4.19, 29.45]
2.4% 4.12(2.43,6.97)
2.4% 4.00(2.35,6.82]
2.2% 7.85[4.13,14.90]
2.2% 7.40[3.89,14.09]
1.7% 7.29(2.83,18.80]
1.7% 8.25[3.21, 21.18]
1.7% 5.54[2.09,14.72]
21% 3.90[1.90, 7.98]
21% 2.97[1.43,6.14]
2.0% 1.72[0.76, 3.87]
2.6% 0.91[0.63,1.33]
26% 0.88 [0.60,1.29)]
2.3% 2.66[1.47,4.82)
2.0% 4.60[2.06,10.27]
2.0% 4.92[2.22,10.88]
2.2% 4.19[2.22,7.90]
2.3% 5.86[3.20,10.73]
1.9% 6.41 [2.68, 15.36]
1.9% 10.18[4.34, 23.89]
26% 4.84[3.31,7.10]
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1.8% 6.20[2.57,14.97]
2.0% 6.29[2.95,13.38]
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2.7% 4.71 [3.46, 6.40]
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21% 3.38[1.65,6.91]
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2.8% 3.44 (261, 4.54]
2.4% 6.13[3.53,10.67]
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Figure S8. Forest plot of PASI 90. PASI 90, the proportion of participants achieving 90%
improvement from baseline in Psoriasis Area Severity Index.

Experimental Control Risk Ratio

Study or Subgrou Events  Total Events Total Weight M-H, Random, 95% CI
Hong Tao 2019 29 33 16 33 4.0% 1.81[1.25, 2.63]
NCT00051623 (IMPACT 2) 39 83 0 87 04% 8276[5.17,1325.04]
NCTO00195689 (ADEPT) 29 69 1] 69 0.4%  59.00[3.68, 946.75)
NCT00265096 (GO-REVEAL) A 33 102 0 73 04% 48.14(3.00,773.11]
NCTO0265096 (GO-REVEAL) B 34 106 1] 73 04%  47.72[2.97, 766.16)
NCTO0367237 (RESPOND) 24 34 10 35 3.3% 2,47 [1.40, 4.36]
NCT01077362 (PSUMMIT 2) A 24 80 380 1.7% 8.00[2.51, 25.51]
NCT01077362 (PSUMMIT 2) B 36 a1 3 80 1.8% 11.85[3.80, 36.93]
NCT01087788 (RAPID-PsA) A 42 90 5 86  24% 8.03[3.33,19.33]
NCT01087788 (RAPID-PsA) B 27 76 5 86 2.3% 6.11[2.48,15.07]
NCT01392326 (FUTURE 1) A 53 108 4 109 21% 13.37 [5.01, 35.66)
NCT01392326 (FUTURE 1) B 49 108 4 109  21% 12.36 [4.62, 33.07]
NCT01695239 (SPIRIT-P1) A 29 52 2 41 1.4% 11.43[2.90,4513]
NCT01695239 (SPIRIT-P1) B 28 41 241 1.4% 14.00 [3.57, 54.97]
NCT01695239 (SPIRIT-P1) C 14 3r 2 41 1.3% 7.76 [1.89, 31.88)]
NCT01752634 (FUTURE 2) A 20 41 4 43 21% 5.24 [1.96, 14.04]
NCT01752634 (FUTURE 2) B 19 58 4 43 21% 3.52[1.29,9.61]
NCT01752634 (FUTURE 2) C B 50 4 43 1.7% 1.29[0.39, 4.27]
NCT01989468 (FUTURE 3) A 21 62 4 59 20% 5.00[1.82,13.69]
NCT01989468 (FUTURE 3) B 25 68 4 59 21% 5.42[2.00,14.68)]
NCT02024646 (AMVISION-2) A 24 73 4 90 2.0% 7.40[2.69, 20.36]
NCT02024646 (AMVISION-2) B 45 83 4 80 21% 12.20 [4.59, 32.44]
NCT02029495 (AMVISION-1) A 29 73 2 65 1.4% 12.91 [3.20,52.01]
NCT02029495 (AMVISION-1) B 36 60 2 65 1.4% 19.50 [4.91, 77.51]
NCT02065713 (GO-DACT) 5 20 4 22 1.7% 1.38[0.43, 4.42]
NCT02181673 (GO-VIBRANT) a4 241 15 239 3.5% 5.55(3.30,9.34)
NCT02294227 (FUTURE 4) A 20 55 1 62 0.8% 2255(3.13,162.52)
NCT02294227 (FUTURE 4) B 1 54 1 62 0.8% 12.63 [1.68, 94.67]
NCT02319759 65 98 3 48 18% 10.61 [3.52, 32.03]
NCT02349285 (SPIRIT-P2) A 30 68 8 67 2.9% 3.69[1.83, 7.46]
NCT02349295 (SPIRIT-P2) B 34 68 8§ 67 29% 419(2.10,8.37]
NCT02349451 15 33 2 11 1.5% 2.50[0.68, 9.25]
NCT02404350 (FUTURE 8) A 119 222 31 332 4.0% 5.74 [4.02,8.20]
NCT02404350 (FUTURE 5) B 81 220 31 332 39% 3.94[2.70,5.75]
NCT02404350 (FUTURE 5) C 70 222 31 332 3.9% 3.38[2.29, 4.97]
NCT02980692 A 25 53 3 42 18% 6.60 [2.14, 20.38]
NCT02980692 B 22 44 3 42 1.8% 7.00 [2.26, 21.66)
NCT02980692 C 22 55 3 42 1.8% 5.60[1.80,17.47]
NCT02980692 D 15 41 3 42 17% 5.12[1.60,16.38]
NCT03158285 (DISCOVER-2) A 112 184 18 183 37% 6.19[3.93,9.74]
NCT03158285 (DISCOVER-2) B 121 176 18 183 37% 6.99 [4.46, 10.96]
NCT03162796 (DISCOVER-1) A 56 a9 9 78 31% 5.45(2.89,10.29]
NCT03162796 (DISCOVER-1) B 41 g2 9 78 3.0% 4.33[2.26,8.31]
NCT03671148 (KEEPSAKE 2) 143 483 27 481 39% 5.27 [3.57,7.80]
NCT03675308 (KEEPSAKE 1) 68 224 12 219 3.3% 5.54 [3.09, 9.94]
NCT03796858 (COSMOS) 63 133 4 53 22% B.77 [2.60,17.64]
Total (95% Cl) 4533 4617 100.0% 5.73[4.73,6.95]
Total events 1942 332

Heterogeneity: Tau®= 0.21; Chi*=111.02, df= 45 (P < 0.00001); F=59%

Test for overall effect Z=17.73 (P < 0.00001)
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1
2
3 Figure S9. Forest plot of PASI 100. PASI 100, the proportion of participants achieving 100%
4 improvement from baseline in Psoriasis Area Severity Index.
5 Experimental Control Risk Ratio Risk Ratio
6 Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
NCTO00195689 (ADEPT) 20 69 0 69 0.8% 41.00[2.53 664.71]
7 NCT01695239 (SPIRIT-P1) A 22 52 141 1.9% 17.35[2.44,123.36]
8 NCT01695239 (SPIRIT-P1) B 22 4 1 41 1.7% 22.00[3.11,155.67]
NCT01695239 (SPIRIT-P1) C 9 37 141 1.6%  9.97[1.33,75.00]
9 NCT02024646 (AMVISION-2) A 18 73 190 1.5% 2219[3.03,162.32)
NCT02024646 (AMVISION-2) B 39 83 190 1.6% 42.29[5.94,300.94]
10 NCT02029495 (AMVISION-1) A 18 73 2 65 3.6%  8.01[1.93,33.22)
11 NCT02029495 (AMVISION-1) B 33 60 2 65 3.2% 17.88(4.48,71.30]
NCT02181673 (GO-VIBRANT) 50 241 11239 18.6%  4.51(2.41,8.44] =
12
NCT02319759 39 a8 3 48 6.8%  B.37[2.07,19.56] SR
13 NCT02349295 (SPIRIT-P2) A 24 68 3 67 51%  7.88(2.49,24.84] I
NCT02349295 (SPIRIT-P2) B 19 68 3 67 51%  B.24[1.94,20.11] =
14 NCT02880692 A 16 53 2 42 38%  B.34[1.54,26.05] R
15 NCT02880692 B 1 44 2 42 34%  525[1.24,22.29] e
NCT02880692 C 15 55 2 42 38%  573[1.38,23.69] —
16 NCT02880692 D 9 41 2 42 33%  4.51[1.06,20.08] =
NCT03158285 (DISCOVER-2) A 82 184 5 183 84% 16.31[6.77,39.30] v
17
NCT03158285 (DISCOVER-2) B 80 176 5 183  8.2% 16.64(6.90, 40.09] T
18 NCT03162796 (DISCOVER-1) A 40 89 5 78 9.0%  7.01[2.91,16.88] T
19 NCT03162796 (DISCOVER-1) B 2 82 5 73 86%  4.00[1.581007) T
20 Total (95% Cl) 1687 1613 100.0%  9.57 [7.38, 12.43] ¢
Total events 587 57
21 Heterageneity: Chi®= 21.77, df= 18 (P = 0.30); F= 13% 04002 041 1‘0 Stil]
22 Testfor overall effect: Z=16.98 (P < 0.00001) Favours [control] Favours [experimental]
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24 record and each report retrieved, whether they worked independently, and if applicable, details of automation tools L@_ed in the process.
2 Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each repo 9 whether they worked | Page6/line20-21
Zf process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of ag omation tools used
2 in the process. S
Zi Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each @tcome domain in Page6/line21-23
29 each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which Esults to collect.
2(1 10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, fundln,g sources). Describe Page6/line21-23
3 any assumptions made about any missing or unclear information. ,\,
33 Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how magy reviewers assessed | Page6/line23-28
2' assessment each study and whether they worked independently, and if applicable, details of automation tools used in the process,
35 Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentatidf,l of results. Page7/line6-8
36 Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intermntion characteristics | N/A
37 methods and comparing against the planned groups for each synthesis (item #5)). %
38 13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summ%ry statistics, or data N/A
39 conversions. U
4( 13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. ; N/A
4} 13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was perfgrmed, describe the Page7/line8-13
2f model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. Q
4;L 13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysig, meta-regression). Page7/line14-24
45 13f | Describe any sensitivity arfalysesccondimted tdyasstiss/ribugtimess lofrthecsyrtfiesized resultsielines.xhtml Page7/line13-14
46
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3 :

Item . Location where
4 " Checklist item item is reported
> Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases® Page7/line23-24
s assessment ;l
8 Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. .i Page7/line6-8
9 assessment ;
10 RESULTS S,
11 Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the i8mber of studies Page7/line27-28
13 included in the review, ideally using a flow diagram. B and Page
1‘: o 8/line1-14
1; 16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were exéuded. Figure 1
15 Study 17 | Cite each included study and present its characteristics. 3 Supplementary
16 Characteristics E table S2
17 Risk of bias in 18 | Present assessments of risk of bias for each included study. = Figure 2
18 studies 3
19 Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effecg‘estlmate and its Supplementary
20 individual studies precision (e.g. confidence/credible interval), ideally using structured tables or plots. = figure S1-S9
21 Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. %. Supplementary
22 syntheses b table S2 and
2] =) Figure 2

=

24 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estitate and its precision Page8/line16-27
2] (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direct@®n of the effect.
Zf 20c | Present results of all investigations of possible causes of heterogeneity among study results. 3 Supplementary
2 S table S3
;f 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. '§ Page9/line8-15
3£ Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assess@. Page11/line11-16
3 o and Figure 3
32 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. E Table 1
33 evidence g
34 DISCUSSION e
34 Discussion 23a | Provide a general interpretation of the results in the context of other evidence. :u'i Page11/line18-28
34 T , Page12/line1-28
37 S and Page
3¢ 8 13/line1-15
39 23b | Discuss any limitations of the evidence included in the review. g Page13/line16-25
4( 23c | Discuss any limitations of the review processes used. f N/A
4} 23d | Discuss implications of the results for practice, policy, and future research. § Page14/line1-2
2‘ OTHER INFORMATION Q@
4;L Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. | N/A
45 protocol 24b | Indicate where the review protpealrcanibevanchssed; mr Aat¢athahpnptonol/vias/abbprgpared|ines.xhtml N/A
46
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1

2

; Checklist item Location where
4 item is reported
Z 24c | Describe and explain any amendments to information provided at registration or in the protocol. %I N/A

7| Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the regiew. Page14/line28

8 e and Page15/line1
9| Competing 26 | Declare any competing interests of review authors. %,’ Page15/line3

1 interests =3

11 Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; da@ extracted from Page15/line14-16
12 data, code and included studies; data used for all analyses; analytic code; any other materials used in the review. N

13 other materials g

14 3

15 From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reportigg systematic reviews. BMJ 2021;372:n71. doi:

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Y

1ybuAdoa Ag pajaailold 1senb Aq 2oz ‘8T |1idy uo jwod [wqg-uadolwqg//:dny woly pa


http://www.prisma-statement.org/
http://bmjopen.bmj.com/

