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ABSTRACT

Objective. The aim of this study was to
explore factors that modify treatment
effects of non-conventional biologics
versus placebo in patients with psori-
atic arthritis.

Methods. A systematic literature re-
view and meta-regression was conduct-
ed. The biologics included etanercept,
infliximab, adalimumab, golimumab,
certolizumab, ustekinumab, tocilizum-
ab, anakinra, abatacept, rituximab,
and secukinumab. Outcomes included
American College of Rheumatology
(ACR) 20 and 50, Psoriasis Area Se-
verity Index (PASI) 75, and 36-Item
Short Form Health Survey (SF-36)
Physical and Mental Component Sum-
maries (PCS and MCS).

Results. Twelve RCTs were eligible
for meta-regression. Treatment effects
for ACR-20 at 12 weeks were higher
in trials with longer disease durations
(OR=2.94), and lower in trials enroll-
ing older patients (OR=048), and those
recently published (OR=049). Treat-
ment effects for ACR-50 at 12 weeks
were higher in trials with more males
(OR=2.27), but lower in trials with
high prior anti-TNF use (OR=0.28) and
recently published trials (OR=0.37).
For PASI-75, trials with more male
patients (24 weeks: OR=2.56), and
with higher swollen and tender joint
counts (12 weeks: OR=8.33; 24 weeks:
OR=14.44) showed higher treatment
effects, and trials with high prior anti-
TNF use had lower effects (OR=0.41).
Treatment effects for SF-36 PCS at 24
weeks were higher in trials with longer
psoriasis disease durations (OR=2.95)
and PsA disease durations (OR=4.76),
and those published earlier (OR=4.19).
Conclusion. Our analyses show that
differences in baseline characteristics
may explain some of the differences in
response to biologics versus placebo

across different trials. Accounting for
these factors in future studies will like-
ly be important.

Introduction

Psoriatic arthritis (PsA) is a type of
chronic inflammatory arthritis fre-
quently occurring in association with
psoriasis (1, 2). PsA may involve pain-
ful inflammation of peripheral joints,
peripheral entheses, synovial tendon
sheaths, as well as the spine and sacro-
iliac joint (3). Due to the potential for
progressive joint damage, PsA can have
considerable impact on functional sta-
tus and quality of life (4, 5).

Early stage PsA can initially be treated
with non-steroidal anti-inflammatory
drugs (NSAIDs) or low-dose systemic
glucocorticoids (2). More severe forms
of PsA are typically initially treated
with conventional disease-modifying
anti-rtheumatic drugs (DMARDs, e.g.
methotrexate, leflunomide, and sul-
fasalazine) to minimise the risk of
disease progression (6). Biologic dis-
ease-modifying anti-rheumatic drugs
(DMARD:Ss) or other biologics are indi-
cated for moderate to severe PsA after
failure with conventional DMARDs (7).
Currently, etanercept, infliximab, adali-
mumab, golimumab, certolizumab, and
ustekinumab are approved for the treat-
ment of PsA. These biologics have been
shown to reduce inflammation and en-
hance quality of life (8-11). Other bio-
logics evaluated for PsA include tocili-
zumab, anakinra, abatacept, rituximab,
and secukinumab (12).

Although biologic treatments have
demonstrated superior efficacy when
compared to placebo in clinical tri-
als, not all patients show adequate re-
sponse. Presently, it is unclear which
factors influence the probability of a
positive clinical response. Therefore,
the objective of this study was to per-
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form a systematic review of the litera-
ture and meta-regression analysis to
explore factors that potentially modify
treatment effects of biologics versus
placebo in PsA.

Methods

Systematic review

Literature search

Relevant studies were identified by
conducting a systematic literature
search following a search protocol de-
veloped according to Cochrane collab-
oration’s recommendations for system-
atic literature review (13). The search
was carried out via OvidSP platform in
the following databases (from incep-
tion to October 2014): MEDLINE®,
Embase, and Cochrane Central Reg-
ister of Controlled Trials. In addition,
clinicaltrials.gov database was also
searched to identify potentially eligible
studies not yet catalogued in any of the
searched databases and not published
in a peer-reviewed format. The lit-
erature search strategies employed are
provided in Appendix 1, consultable on
line at www.clinexprheumatol.org.

Criteria for study inclusion

The selection of studies was guided
according to the population, interven-
tions, comparisons, and outcomes
(PICO criteria) outlined in Table I. In
brief, adults above the age of 18 diag-
nosed with psoriatic arthritis and on
a treatment of etanercept, infliximab,
adalimumab, golimumab, certolizum-
ab, tocilizumab, anakinra, abatacept,
rituximab, ustekinumab, or secukinum-
ab as monotherapy or in combination
with a conventional DMARDs were
considered eligible. Comparisons of in-
terest included placebo or no treatment
for any of the above mentioned inter-
ventions. Outcomes of interest included
the American College of Rheumatology
(ACR) 20 and 50 responses (14), the
Psoriasis Area Severity Index (PASI)
75 response (15), and the SF-36 Physi-
cal Component Summary (PCS) and
Mental Component Summary (MCS)
at 12 and 24 week time points (14-16).
The search included randomised con-
trolled trials (RCTs) and comparative
retrospective or prospective observa-
tional studies.
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Study selection

Two reviewers working independently
scanned all abstracts and proceedings
identified in the literature searches. The
same two investigators independently
reviewed abstracts potentially relevant
in full-text. If any discrepancies oc-
curred between the studies selected by
the two investigators, a third reviewer
provided arbitration.

Assessment of study quality

In this systematic review, the risk of
bias in the included RCTs was assessed
using the Cochrane risk-of-bias tool
(17) (Appendix 2).

Data extraction

Two reviewers working independently
extracted data on study characteristics,
interventions, patient characteristics at

baseline, and outcomes for the study
population of interest for the final list
of selected eligible studies. Any dis-
crepancies observed between the data
extracted by the two reviewers were
resolved by consensus through discus-
sion. Data was stored in a Microsoft
Excel Workbook with sheets corre-
sponding to the different information
categories.

For dichotomous outcomes, such as the
ACR response, the number of patients
with the event, the number of patients
at risk, and the time point of follow-up
in each treatment group were extracted.
For continuous outcomes, such as the
SF-36 score, the change from baseline
in the intervention groups was extract-
ed. If change from baseline was not
provided, the score at end of follow-up
and baseline was extracted and used to

Table I. Population, interventions, comparisons, outcomes, study design.

Criteria Definition

Population

Interventions

The population of interest was adult patients with psoriatic arthritis (PsA)

The following treatments as monotherapy or in combination with a conventional

disease-modifying anti-rheumatic drugs (DMARDs*) were considered eligible:

 Etanercept

e Infliximab

¢ Adalimumab
¢ Golimumab

¢ Certolizumab
e Tocilizumab
¢ Anakinra

* Abatacept

¢ Rituximab

¢ Ustekinumab
* Secukinumab

Comparators

¢ Placebo or no treatment

The following comparisons as monotherapy or in combination with a conventional
DMARD were considered eligible:

* Any of the above mentioned interventions

Outcomes
considered:

Efficacy

The following outcomes at 12 and 24 weeks (continuous, categorical or both) were

* 20% improvement in the American College of Rheumatology response criteria

(ACR 20 response)

* 50% improvement in the American College of Rheumatology response criteria

(ACR 50 response)

* 75% improvement in the Psoriasis Area and Severity Index (PASI 75 response)

Quality of Life

* SF-36 Physical Component Summary (PCS)
¢ SF-36 Mental Component Summary (MCS)

Study design

The eligible studies included randomised controlled trials (RCTs) and retrospective

or prospective comparative observational studies

*Conventional DMARDS: methotrexate, leflunomide and sulfasalazine.
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calculate the change from baseline. The
standard error of the change from base-
line was calculated by assuming a con-
servative 0.50 correlation. However,
if estimates of the correlation between
baseline and end of treatment/follow-up
were available, these were used to cal-
culate the standard error. Furthermore,
corresponding sample sizes, standard
deviation, and measures of uncertainty
(i.e. standard error, 95% confidence in-
tervals, and p-values) were extracted. If
the standard error was not reported for
a particular outcome, it was calculated
according to the following hierarchy:
based on the reported 95% confidence
interval by intervention group; standard
deviation by intervention group along
with sample size; 95% confidence in-
terval of the difference between inter-
vention groups; p-values by interven-
tion groups; p-values for the difference
between intervention groups.

Analyses

As a first step, the exploratory stage,
graphical representations of the data
were constructed to determine the
factors that could act as potential ef-
fect modifiers in the assessment of
biologics versus placebo. Forest plots
with study level covariates in ascend-
ing order were used to examine the
between-study variation of these fac-
tors in relation to reported treatment
effects. L’Abbé plots were also used
to investigate this relationship while
accounting for differences in strength
of evidence. Identification of factors of
relevance at this exploratory phase was
based on p-value and graphical trend
(e.g. significant p-values due to a clear
outlier were ignored).

As a second step, the relationship be-
tween each of these characteristics po-
tentially associated with the treatment
effects of biologics versus placebo
identified in the exploratory stage were
estimated using meta-regression analy-
sis (18). Given that meta-regression
methods are susceptible to the ecologi-
cal fallacy when using continuous ex-
planatory variables reflecting patient
characteristics reported at the study lev-
el, all analyses were performed using
dichotomised versions of continuous
measures (dichotomised at the median)
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(19). The meta-regression was applied
within a network meta-analysis frame-
work that considered three nodes: pla-
cebo or no treatment, anti-TNF thera-
pies, and non-anti-TNF therapies (20,
21). As such, it was necessary to assume
that the effect of such factors on treat-
ment effects of biologics versus pla-
cebo would be similar for all anti-TNF
treatments. This approach was favored
over network meta-analyses using the
individual treatments because the lat-
ter tended to lead to sparse networks
that did not allow for meta-regression
to be used. Sensitivity analyses were
performed where meta-regression was
restricted to placebo/ no treatment and
only anti-TNF treatments.

Analyses were performed in the Bayes-
ian framework, which involves data, a
likelihood distribution, a model with
parameters, and prior distributions. For
each outcome and covariate of interest,
fixed effects meta-regression analysis
was performed. Fixed effects instead
of random effects modeling was used
because random-effects models did not
produce stable estimates due to limited
trials with head-to-head comparisons.
For dichotomous outcomes, a logistic
regression model with the logit link
function and a binomial likelihood
was used (22). Non-informative prior
distributions were used for all model
parameters. The parameter estimates
reflecting the association between the
covariate and treatment effect were
transformed into odds ratios (OR) re-
flecting the ratio of the treatment ef-
fect (in terms of OR) between different
levels of the covariate. For continuous
outcomes, linear models with an iden-
tity link and normal likelihood were
used. The parameter estimates repre-
senting the association between the
covariate and treatment effect were
presented as mean differences in treat-
ment effect between the different levels
of the covariate. The posterior distribu-
tions of each association measure of in-
terest were summarised by the median
as reflection of the “point estimate”
of effect and 95% credible intervals
(Crls), which are constructed from the
2.5M and 97.5" percentiles of the pos-
terior distribution. Given the use of
non-informative prior distributions for
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all analyses, the 95% Crls are similar
to what 95% confidence intervals (CIs)
would have been if the analyses were
performed in a frequentist framework.
Accordingly, one can interpret the 95%
Crl in a similar way as 95% Cls with
regards to relative treatment effect.
The forest and L’ Abbé plots were creat-
ed using R v. 3.1.1 (www.r-project.org;
Vienna, Austria). The parameters of the
different models were estimated using
a Markov Chain Monte Carlo (MCMC)
method as implemented in the Open-
BUGS v. 32.3 (OpenBUGS Project
Management Group) (23, 24). A first
series of iterations from the OpenBUGS
sampler were discarded as ‘burn-in’ and
the inferences were based on additional
iterations using two chains. Conver-
gence of two chains was confirmed by
the Gelman-Rubin statistic (25).

Results

Evidence base

A total of 4608 abstracts were identified
from the literature searches. After the
removal of 512 duplicates, each of the
abstracts was screened and consequent-
ly 148 studies were further examined
via their full-text publications. In total,
16 publications representing 12 RCTs
were identified as eligible for inclu-
sion. No observational studies were eli-
gible for inclusion. Table II provides a
summary of the studies included in the
analyses. The flowchart of study selec-
tion is provided in Figure 1, and details
regarding the patient demographics,
treatment characteristics, and trial char-
acteristics are provided in Appendix 3.
The two time points of interest were
12 weeks and 24 weeks. Eleven stud-
ies were included for the 12-week time
point (9-11, 26-33), of which eight re-
ported data at 12 weeks and three at
14 weeks (9, 26, 27, 34, 35). Data for
the 14- and 12-week time points were
combined. Nine studies reported data
at the 24-week time point (9-11,26,29-
31, 33-40). Adalimumab versus place-
bo was reported in two trials (10, 28),
etanercept versus placebo was reported
in two trials (11, 32), infliximab versus
placebo was reported in two trials (26,
27), and ustekinumab versus placebo
was reported in two trials (29, 33).
Abatacept versus placebo was reported
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Table II. Summary of trials included in analyses.

Study Source Treatment Publication Time points Outcomes reported
type available (weeks)
ADEPT Mease et al. 2005 (10) Adalimumab Principal 12,24 ACR, PASI, SF-36 PCS,
SF-36 MCS
Genovese et al. 2007 (28) Adalimumab Principal 12 ACR, SF-36 PCS,
SF-36 MCS
GO-REVEAL Kavanaugh er al. 2009 (9) Golimumab Principal 12,24 ACR, PASI, SF-36 PCS
Kavanaugh et al. 2013 (41) Golimumab Subsequent 12,24 SF-36 MCS
IMPACT Antoni et al. 2005 (26) Infliximab Principal 12,24 ACR, PASI
IMPACT 2 Antoni et al. 2005 (27) Infliximab Principal 12 ACR, PASI
Kavanaugh et al. 2007 (8) Infliximab Subsequent 12 SF-36 PCS, SF-36 MCS
Mclnnes et al. 2014 (30) Secukinumab Principal 12,24 ACR, SF-36 PCS
Mease et al. 2000 Mease et al. 2000 (32) Etanercept Principal 12 ACR, PASI
Mease et al. 2004 Mease et al. 2004 (11) Etanercept Principal 12,24 ACR, PASI
Mease et al. 2010 (42) Etanercept Subsequent 12,24 SF-36 PCS, SF-36 MCS
Mease et al. 2011 (34) Abatacept Principal 24 ACR, PASI, SF-36 PCS,
SFE-36 MCS
PSUMMIT 1 Mclnnes et al. 2013 (29) Ustekinumab Principal 12,24 ACR, PASI, SF-36 PCS,
SF-36 MCS
PSUMMIT 2 Ritchlin et al. 2014 (33) Ustekinumab Principal 12,24 ACR, PASI, SF-36 PCS,
SF-36 MCS
RAPID-PsA Mease et al. 2014 (31) Certolizumab Principal 12,24 ACR, PASI
Gladman et al. 2014 (45) Certolizumab Subsequent 12,24 SF-36 PCS, SF-36 MCS

in one trial (34) certolizumab versus
placebo was reported in one trial (31,
45), golimumab versus placebo was
reported in one trial (9), and secuki-
numab versus placebo was reported in
one trial (30). No RCTs compared any
treatments of interest head-to-head. Of
the outcomes of interest, 12 studies re-
ported on ACR responses (9-11, 26-33,
36), 10 studies reported on PASI (9-11,
26, 27, 29, 31-33, 36), 10 studies re-
ported on SF-36 PCS (9-11, 27-31, 33,
36), and 9 studies reported on SF-36
MCS (9-11, 27-29, 31, 33, 36).

ACR 20

The exploratory analyses suggested
that age, psoriasis disease duration,
PsA disease duration, prior anti-TNF
use, and year of publication were as-
sociated with treatment effects (i.e. the
odds ratio of a biologic versus placebo)
for ACR 20 response at both the 12 and
24-week time points (see Appendix 4
and 5). Estimating the strength and sta-
tistical significance of the relationships
with meta-regression analyses, we
found that treatment effects for ACR
20 response at 12 weeks were signifi-
cantly lower in trials enrolling older
versus younger patients (OR=0.48) and

684

trials published more recently versus
earlier (OR=0.49). Furthermore, treat-
ment effects for ACR 20 at 12 weeks
were significantly higher in trials with
longer versus shorter psoriasis disease
durations (OR=2.94). At 24 weeks,
trials with longer versus shorter PsA
duration showed significantly higher
treatment effects for ACR 20 response
(OR=1.88) (Table III).

In a sensitivity analysis considering
only anti-TNF treatments, the meta-
regression results were similar to the
main analysis, but there was no longer
statistically significant results for pso-
riasis disease duration for ACR 20
response at 12 weeks and for PsA dis-
ease duration for ACR 20 response at
24 weeks. However, treatment effects
for ACR 20 response at 12 weeks were
significant for trials with higher versus
lower proportions of prior anti-TNF use
(OR=0.46) in this sensitivity analysis.

ACR 50

Exploratory analyses suggested that
proportions of males, disease duration,
swollen joint counts, baseline disease
activity score (DAS), prior anti-TNF
use, and year of publication are associ-
ated with treatment effects for ACR 50

response (see Appendix 4 and 5). Me-
ta-regression analyses to estimate the
strength of these associations showed
treatment effects at 12 weeks that were
significantly greater in trials with a larg-
er versus smaller proportion of males
(OR=2.27), but significantly smaller in
trials with higher versus lower propor-
tions of prior anti-TNF use (OR=0.28)
and in trials published more recently
versus earlier (OR=0.37) (Table III). A
similar association between treatment
effects and year of publication was
observed when looking at 24-week ef-
fects (Table III), but the statistical sig-
nificance disappeared in the sensitivity
analyses considering only trials of anti-
TNF treatments (see Appendix 6).

PASI 75

The exploratory analyses suggested
that proportion of males, tender and
swollen joint counts, prior anti-TNF
use, and Caucasian patients were asso-
ciated with treatment effects for PASI
75 (see Appendix 7 and 8).

In meta-regression, we found that treat-
ment effects for PASI 75 were signifi-
cantly higher in trials with higher ver-
sus lower proportions of male patients
(OR=2.56 at 24 weeks), and in trials

Clinical and Experimental Rheumatology 2017
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4608 abstracts identified

512 duplicates removed

3948 abstracts excluded:
Population — 149
Intervention/Comparison — 5
Outcome - 101
Study design — 2785
Other - 908

N
Vd
N
g
A\ 2
148 full text articles reviewed
N
Vd
\ 2

132 full text articles excluded:
Population—7
Intervention/Comparison — 11
Outcome — 38
Study design — 76

16 publications representing
12 trials included

Fig. 1. Study selection flowchart

with patients with higher versus lower
swollen joint counts and higher versus
lower tender joint counts (OR=8.33
at 12 weeks; OR=14.44 at 24 weeks)
(Table III). Trials with a high versus
low proportion of prior anti-TNF use
showed significantly smaller treatment
effects (OR=0.41 at 24 weeks) (Table
IIT). Trends were comparable in the sen-
sitivity analyses considering the subset
of trials assessing anti-TNF treatments
in the meta-regression; however, trials
with a high versus low proportion of
Caucasian patients showed significant-
ly smaller treatment effects (OR=0.21
at 12 weeks). Swollen joint count, ten-
der joint count, and sex were no longer
significantly associated with treatment
effects at 24 weeks.

SF-36 PCS

The exploratory analyses suggested that
age, disease duration, baseline DAS
scores, and year of publication were
associated with treatment effects for
SF-36 PCS scores (see Appendix 9 and
10). In meta-regression, we found that
treatment effects for SF-36 PCS scores
at 24 weeks were significantly higher
in trials with patients with a longer ver-
sus shorter psoriasis disease duration
(OR=2.95) and longer versus shorter
PsA disease duration (OR=4.76), and
in trials published in an earlier versus
later year (OR=4.19) (Table 1V). In the
meta-regression analysis considering

Clinical and Experimental Rheumatology 2017

only the subset of trials assessing anti-
TNF treatments, results were generally
comparable; however, treatment ef-
fects for SF-36 PCS scores at 24 weeks
were now significantly higher in trials
with patients with a high versus low
baseline DAS (OR=2.00).

SF-36 MCS

The exploratory analyses suggested
that age and proportion of Caucasian
patients were associated with treatment
effects for SF-36 MCS scores (see
Supplementary Figure 55, Appendix
9). However, in the meta-regression
analysis, there were no significant as-
sociations observed (Table IV).

Discussion

This study was conducted to explore
effect modification of treatment effects
on biologics for PsA. Using a system-
atic review and meta-regression, we
demonstrated that systematic differ-
ences in trial and patient characteristics
may be helpful in explaining some of
the differences in response to biolog-
ics versus placebo across different PsA
trials. Several factors were assessed
for their impact on the effect of bio-
logics versus placebo on both efficacy
and quality of life outcomes, and the
found trends were generally consist-
ent across the investigated outcomes.
Demographic and disease characteris-
tics known to be surrogate markers for
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disease severity were positively corre-
lated with increased therapeutic benefit
from biologics, perhaps due to having
more room for improvement, and later
publication dates were found to nega-
tively impact the estimated efficacy of
biologics versus placebo.

Significant associations between demo-
graphic risk factors, i.e. age and sex,
and efficacy outcomes were evident in
our analysis. In particular, treatment ef-
fects for ACR 20 tended to be lower in
trials enrolling older patients, and treat-
ment effects for ACR 50 and PASI 75
tended to be lower in trials enrolling a
lower proportion of male patients. With
respect to age, previous studies have
shown that patients with a late onset
of psoriasis have a milder form of the
disease, and patients that have an onset
after 50 years of age will have a less se-
vere form of the disease (41, 42). Fur-
thermore, it may be the case that older
patients may have more advanced dis-
ease and may have been on previous
treatments leading to lower response.
With respect to sex, many studies have
suggested that hormones influence the
pathogenesis of the PsA. For instance,
some studies have shown the potential
protective effects of estrogen against
the development of PsA (38-40), and
the risk of PsA being higher in men with
psoriasis compared to women (40).
Significant associations between PsA
disease characteristics and efficacy
and quality of life outcomes were also
observed in our analysis. For instance,
trials with longer psoriasis and PsA
disease durations tended to have higher
ACR 20 treatment effects, and higher
physical quality of life scores. Further-
more, trials with high tender and swol-
len joint counts tended to have higher
treatment effects for PASI 75, and trials
with low prior anti-TNF use tended to
have higher treatment effects for ACR
50 and PASI 75. These findings exem-
plify the reality that disease character-
istics known to be surrogate markers
for disease severity are positively cor-
related with increased therapeutic ben-
efit from biologics, and are likely due
to having more room for improvement.
Publication year was shown to be nega-
tively associated with treatment effect.
Specifically, trials with later study year
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Table III. Estimated covariate effect on ACR 20, ACR 50 and PASI 75: fixed effects meta-regression.

Covariate ACR 20 ACR 50 PASI 75

12 weeks 24 weeks 12 weeks 24 weeks 12 weeks 24 weeks
Older age vs. younger 0.48 (0.28,0.79) 0.84 (0.51, 1.36) - - - -
High % male vs. low - - 2.27 (1.06,4.81) 1.46(0.84,2.56) - 2.56 (1.23,5.37)
High % Caucasian vs. low - - - - 0.46 (0.11,1.55) -
Longer psoriasis duration 2.94 (1.02,8.00) 1.34(0.00,314.19) - 1.14 (0.00, 292.95) - -

vs. shorter (years)
Longer PsA duration vs. shorter
(years)
High swollen joint count vs. low
High tender joint count vs. low
High % steroid use vs.low
High % methotrexate use vs. low
High prior anti-TNF use vs. low
High baseline DAS vs. low

Later study year vs. early

1.45 (0.74, 2.69)

0.66 (0.43,1.03)

0.49 (0.30, 0.79)

1.88 (1.13, 3.25)

0.82 (0.54,1.23)

0.66 (0.38, 1.16)

1.34 (0.00, 314.19) 0.84 (0.00, 292.95) .

1.21 (0.00,292.95)

0.28 (0.12, 0.63)

0.37 (0.17,0.76)

1.58 (0.85,2.97)

8.33 (2.92,25.28) 14.44 (4.18,53.52)

- 8.33(2.92,25.28) 14.44 (4.18,53.52)

0.89 (0.50, 1.55) -
0.44 (0.21, 0.92) -

0.41 (0.20, 0.88)

Values are represented as odds ratio (95% credible interval). All bolded values are statistically meaningful at the 0.05 significance level. Analyses were
performed using dichotomised versions of continuous measures (dichotomised at the median). Direction of values: Values above 1.00 indicate an increase in

the treatment effect due to the selected covariate; values below 1.00 indicate a decrease in the treatment effect due to the selected covariate.

tended to have lower treatment effects
for ACR 20, ACR 50, and SF-36 PCS.
This appears to be a counter-intuitive
finding, as more recent trials studying
newer treatments may be thought to be
more effective than older treatments.
However, this anomaly may be due to
a previously reported bias known as eli-
gibility creep (43). Due to the improve-
ments in treatments over time, newer
trials may have less strict eligibility cri-
teria allowing for inclusion of patients
with a less severe baseline disease
state, thus minimising opportunity for
improvement. This phenomenon has
also been observed in trials assessing
biologics for rheumatoid arthritis (44).

The strength of our study is its use of
network meta-regression, which helps
disentangle the contribution of the po-
tential effect modifiers on observed
treatment effects. The meta-regression
showed that some of these investigated
characteristics could be responsible for
some of the observed differences. Ad-
ditionally, our study assessed a com-
prehensive set of clinical and quality
of life outcomes that are meaningful to
both clinicians and patients. By iden-
tifying effect modifiers of these out-
comes, our study could aid in future
study planning for PsA.

However, despite  comprehensive
analyses that were undertaken, the
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Table IV. Estimated covariate effect on SF-36 PCS and SF-36 MCS: fixed effects meta-
regression.

Covariate SF-36 PCS SF-36 MCS

12 weeks 24 weeks 12 weeks 24 weeks

Older age vs. younger -1.36 (-3.15,0.45) - -1.84 (-3.82,0.15) -1.08 (-2.70,0.56)
High % male vs. low - - - -
High % Caucasian vs. low - - 1.51 (-0.66, 3.64) -

Longer psoriasis duration - 2.95 (1.62,4.29) - -
vs. shorter (years)
Longer PsA duration - 4.76 (3.50, 6.00) - -

vs. shorter (years)

High swollen joint count - - - -
vs. low

High tender joint count - - - -
vs. low

High % steroid use vs. low - - - -

High % methotrexate use - - - -
vs. low

High prior anti-TNF use - - - -
vs. low

High baseline DAS28 -
vs. low

Later study year vs. early -

-0.06 (-1.39,1.26) - -

-4.19 (-5.36, -3.01) - -

Values are represented as odds ratio (95% credible interval). All bolded values are statistically mean-
ingful at the 0.05 significance level. Analyses were performed using dichotomised versions of continu-
ous measures (dichotomised at the median). Direction of values: Positive values indicate an increase in
the treatment effect due to the selected covariate; negative values indicate a decrease in the treatment
effect due to the selected covariate.

sparse existing evidence base limited
our study. It would have been ideal to
assess each individual treatment as a
separate node within the network meta-
regression, but this was not feasible due
to the scarce data in the network. This
was addressed by grouping treatments

(as placebo or no treatment, anti-TNF
therapies, and non-anti-TNF therapies).
This approach assumes that the covari-
ate effects are similar for all treatments;
however, it is not possible to make con-
clusions about the covariate effects on
individual treatment effects because the
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treatment classes were grouped togeth-
er. Furthermore, it should be recognised
that the low numbers of trials in each
analysis might compromise the stability
of the results obtained with the meta-re-
gression. Another important limitation
is that results obtained from the meta-
regression provide insight into what
drives trial success and thus extrapolat-
ing these results to individuals should
be done with utmost care. Finally, no
one variable was found to be strongly
related to publication year, thus limiting
the conclusions on what actions should
be taken to minimise the bias caused by
eligibility creep.

These analyses explain treatment ef-
fects of biologics on efficacy and qual-
ity of life outcomes. Accounting for
these factors in future real world stud-
ies may be important to ensure that the
best evidence is used for biologic cov-
erage and treatment decision-making.

Conclusion

Our analyses demonstrated that sys-
tematic differences in trial and patient
characteristics may explain some of
the differences in response to biologics
versus placebo across different psoriat-
ic arthritis trials. Demographic and dis-
ease characteristics known to be surro-
gate markers for disease severity were
positively correlated with increased
therapeutic benefit from biologics. Ac-
counting for these factors in future real
world studies will likely be important.
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