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Abstract
Objective
The Health Assessment Questionnaire (HAQ) is a validated physical function measure. It is predictive for disability and
mortality. The objective of this study was to determine the comparative efficacy of biologic agents in improving HAQ in
patients with established RA who failed DMARDs or anti-TNF agents and in early RA (ERA).

Methods
We performed random effects meta-analyses of published randomised, placebo-controlled trials. Outcome was the mean
difference in change in HAQ for biologic agents compared to controls (AHAQy,-AHAQ,.). Indirect comparisons of the
different biologic drugs were conducted using the Q-test based on analysis of variance. Meta-regression was performed
using the method of moments.

Results
Twenty-eight trials were included: 19 with DMARD-failures; 4 with anti-TNF-failures and 5 ERA. The following biologics
were represented: abatacept, adalimumab, certolizumab, etanercept, golimumab, infliximab, rituximab and tocilizumab.
Efficacy of biologics at reducing HAQ was significantly different based on prior treatment (p=0.001). In RA patients with
DMARD failures, AHAQ,-AHAQ - was -0.22; 95%ClI: -0.24, -0.20 (P=55%). Infliximab, abatacept and tocilizumab had
lower AHAQ,-AHAQ . compared to other biologics (p<0.02). In anti-TNF-failures, AHAQ,-AHAQ . was -0.36; 95%CI:
-042,-0.30 (P=0%). In ERA, methotrexate-naive trials, AHAQ,-AHAQ . was -0.19; 95% CI: -0.26, -0.13 (P=0%).
There were no significant differences in the efficacy of different biologics for anti-TNF failures and ERA.

Conclusions
Biologic agents were efficacious at lowering HAQ in RA. Differences between agents in RA with DMARD failures were
less than the minimally clinically important difference for HAQ;, therefore, the clinical significance of these differences
is unclear.
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Introduction

Randomised controlled trials (RCTs)
have demonstrated the efficacy of bio-
logics in Rheumatoid Arthritis (RA).
Currently, there are eight biologic
drugs approved for the treatment of
RA: infliximab, etanercept, adalimum-
ab, golimumab, certolizumab (anti-tu-
mour necrosis factor-alpha), rituximab
(anti-CD20), abatacept (anti-CTLA-4)
and tocilizumab (anti-Interleukin-6).
Anakinra (anti-Interleukin-1) is also
approved for use in RA, but it is rarely
used in RA. Meta-analyses of these
RCTs generally report efficacy us-
ing the standard primary outcomes
of the American College of Rheuma-
tology-20, 50 or 70 score (ACR20,
ACRS50, ACR70) (1). This composite
measure is defined as the proportion
of patients with at least 20%, 50% or
70% improvement in swollen joint
count, tender joint count and in 3 of
the 5 variables: physician global as-
sessment, patient global assessment,
patient pain, patient function and a
laboratory marker for inflammation
(erythrocyte sedimentation rate or
C-reactive protein) (2, 3). Since the
ACR20/50/70 score is a composite
measure, it is unclear what the di-
rection of the effect is for important
patient-centered components, such as
physical function which, is usually as-
sessed using the validated Health As-
sessment Questionnaire (HAQ) (3).
Determining whether biologic agents
can significantly improve HAQ scores
is important because HAQ is known
to predict future morbidity, mortality,
and hospitalisations (4). In addition,
decreases in HAQ scores are associ-
ated with less disability and improved
quality of life (5).

It is unclear whether certain biolog-
ics are more efficacious than others at
improving HAQ. Head-to-head RCTs
of biologics are scarce and evidence
synthesis using meta-analysis methods
either do not report HAQ or have only
compared anti-TNF agents (6-12). We
have used a frequentist meta-analysis
approach to compare the efficacy of dif-
ferent biologics at improving HAQ in
established RA for (i) DMARD-failures
(i1) anti-TNF-failures and (iii) in early
RA (ERA) .

334

Methods

Literature search and study selection
We performed a search of the follow-
ing bibliographic databases from 1990
up to and including August 2012: Med-
line Pubmed, Embase and the Cochrane
Library. Our search strategy combined
terms for ‘Rheumatoid Arthritis’, ‘Bio-
logics’ and ‘the Health Assessment Ques-
tionnaire’ (for full search strategy, see
Supplementary Fig. 1). Four independent
reviewers (L, AH, LS, CF) conducted
the search and study selection by title/
abstract. Hand searches of the referenc-
es in relevant papers were conducted to
identify any additional articles. Two inde-
pendent reviewers (LB and AH or LS and
CF) subsequently reviewed the full text
articles. If there were discrepancies, con-
sensus was reached after the material was
reviewed by the other 2 reviewers.
Inclusion criteria were: (i) randomised
controlled trials, (ii) trial follow-up
of at least 6 months, (iii) patients met
ACR or ACR/EULAR criteria for RA
(13-14); (iv) patients were >15 years of
age, (v) baseline and at least one follow-
up HAQ score at 6 and/or 12 months
were reported. Doses of biologics used
in clinical practice were included (and
usual loading doses where applicable):
adalimumab 40 mg every 2 weeks, in-
fliximab 3mg/kg every 4 or 8weeks up
to 10 mg/kg every 8 weeks, etanercept
50 mg every week, golimumab 50 mg
every 4 weeks, certolizumab 200 mg
every 2 weeks or 400 mg every 4 weeks,
rituximab 1000 mg day 1 and 15 (with
repeat dosing allowed as often as every
6 months), abatacept 500 mg (patient
weight <60 kg), 750 mg (60-100 kg)
and 1000 mg (>100 kg) every 4 weeks,
and tocilizumab 4 or 8§ mg/kg every 4
weeks. For studies that included both
approved and unapproved drug doses,
the study arm with the unapproved dose
was omitted from the analysis. Open
label extension studies were excluded.
Other exclusions included: patients with
non-RA inflammatory arthritis (such
as Juvenile inflammatory arthritis, pso-
riatic arthritis, ankylosing spondylitis
and connective tissue disease), studies
combining biologic agents, case reports,
case series, cross-sectional studies, re-
views, editorials, letters and data pub-
lished only as abstracts.



The PRISMA checklist was followed
for reporting this meta-analysis. The
protocol for this meta-analysis was not
registered.

Data extraction and quality appraisal
The outcome measure chosen was im-
provement in HAQ, which we defined
as the difference in the mean change
in HAQ (SD) for the biologic group
compared to the mean change in HAQ
(SD) for the control group (AHAQj-
AHAQ(). The minimally clinically im-
portant difference in AHAQgz-AHAQ,
was considered to be >0.22 (15).
Absolute improvement in HAQ was
chosen to allow for comparison with
other meta-analyses, which more com-
monly report change in HAQ and for
ease of interpretation with respect to
the minimally clinically important dif-
ference, an important patient-centered
outcome. If both 6 and 12 month data
were available, we used 12 month data.
In studies where median AHAQ scores
with interquartile range was reported,
the median AHAQ was set equal to the
mean AHAQ score based on the as-
sumption of normal HAQ distribution
in the study sample. Similarly, the SD
of AHAQ was calculated using: SD
=~ IQR / 1.35. For studies, only report-
ing p-values, SD was imputed based
on the table for distribution of the t-
statistic. When exact p-values were not
reported, we set the p-value to be equal
to the estimated reported value (e.g. if
p was reported as <0.001, p was made
=10 0.001).

Other extracted information included:
study design (intervention administra-
tion and doses, co-interventions, prior
treatment, controls, length of follow-
up, number of patients in each study
arm, cross-over/escape and intention
to treat) and baseline characteristics of
patients (mean age, mean disease dura-
tion, and baseline HAQ scores). Four
reviewers collected data using a stand-
ardised form. Quality assessment of
studies was conducted using guidelines
published by the Cochrane group (16),
as well as, the Jadad score (17).

Statistical analysis
Random-effects meta-analyses (DerSi-
monian and Laird method) were per-
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formed on the following groups (estab-
lished a priori): studies with established
RA patients (i) failing DMARD:s or (ii)
failing anti-TNF at enrolment and (iii)
patients with ERA. ERA trials were de-
fined by the trial authors as symptoms
<2 years. If a study had <10% prior
exposure to a biologic agent, it was in-
cluded in group (i). Re-analysis of the
DMARD-failure subgroup excluding
studies with patients exposed to biolog-
ics was conducted post hoc. DMARD-
naive and methotrexate-naive patients
were also biologic naive. Some meth-
otrexate-naive studies included patients
exposed to other DMARDs, such as
sulfasalazine and hydroxychloroquine.
For studies with multiple treatment
arms of the same biologic (i.e. multiple
clinically used doses, co-interventions
or comparators), the AHAQ for the
treatment arms were averaged together.
Heterogeneity was reported using the
P. Indirect comparisons of the different
drugs compared to the control group
were conducted using the Q-test based
on analysis of variance and reported as a
p-value (p-value <0.05 was considered
significant). Indirect comparisons as-
sumed that the efficacy of each biologic
was consistent across studies. Other
subgroup analyses decided a priori in-
cluded: different clinically used doses,
co-intervention (DMARD vs. none),
control (placebo alone vs. DMARD +
placebo) and follow-up (6 months vs.
12 months). Meta-regression was per-
formed using the method of moments
including the following variables that
were decided a priori: disease dura-
tion, baseline HAQ score, % cross-over
from control to intervention arms, year
of publication and Jadad score.
Publication bias was assessed us-
ing Funnel plots and the Trim and Fit
method. All statistical analyses were
performed using Comprehensive Meta-
Analysis version 2 software.

Results

Review of the literature and included
studies

Search results and reasons for exclu-
sion are summarised in Figure 1. A
total of 28 studies were included: 17
reporting on anti-TNF agents (7 adali-
mumab, 3 certolizumab, 4 etanercept,
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1 golimumab and 2 infliximab), 4 on
abatacept, 3 on rituximab and 4 on to-
cilizumab. Nineteen trials reported on
patients failing DMARDs (n=8115), 4
on anti-TNF failures (n=1694) and 5 on
ERA (n=2492). There was no signifi-
cant publication bias identified (Suppl.
Fig. 2). Characteristics of the trials are
presented in Table 1: mean age 47-56,
disease duration 6 months to 13 years
and baseline HAQ score of 1 to 1.9.
Quality assessment using the Jadad
score revealed 4 trials of poor quality
(score <3). Three studies had a high risk
of bias because incomplete data was not
addressed. Exclusion of these trials did
not change the results (data not shown).
The majority of trials (n=19) had >20%
cross-over from the control group to
intervention groups and these studies
used intention-to-treat analyses.

Efficacy of biologic agents at lowering
HAQ in established RA patients failing
DMARDs

Meta-analysis of trials reporting on
patients failing DMARDs yielded a
pooled difference in mean AHAQ in bi-
ologics compared to control (AHAQj;-
AHAQ,) of -0.22; 95%CI: -0.24, -0.20
(P=55%), with the upper limit of the
95% confidence interval not meeting
the minimally clinically important dif-
ference (MCID) for change in HAQ
(24) (Fig. 2). However, 4 trials had up
to 10% of patients with a previous an-
ti-TNF exposure. With these trials ex-
cluded, the AHAQ,-AHAQ. was -0.25;
95%ClI: -0.29, -0.22 (P’=60%), meeting
the MCID for change in HAQ. Because
of the significant heterogeneity, we ana-
lysed whether the type of biologic con-
tributed to the heterogeneity.

Subgroup analysis of the different bio-
logics revealed a significant difference
in mean difference in change in HAQ
(p<0.0001). The AHAQ,-AHAQ,. for
abatacept (-0.20; 95% CI:-0.28, -0.12;
P=0%), and infliximab (-0.11; 95%
CI: -0.17, -0.05; I’=0%) were lower
than the other anti-TNF agents with
AHAQ,-AHAQ. of -0.32 to -0.35;
P=0% for all) (p<0.02) (Fig. 2). The
AHAQ,-AHAQ.  for  tocilizumab
(-0.20; 95% CI:-0.24, -0.17; P=0%)
was lower compared to adalimumab
and certolizumab (p<0.001) (Fig. 2).
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Records identified through database
searching, with duplicates removed
(PubMed, EMBASE, Cochrane)

Hand search
(n=7)

(n = 629)

A A

Records excluded
(n =576)

Records screened
(n =636)

No outcome of interest: 144

A

Not RA: 104
Non-randomized: 314
Open label extension: 12

No placebo: 2

Full-text articles

(n=42)

assessed for eligibility

Follow-up < 6 months: 7
Non-human: 7
Unapproved drugs: 4
Combination biologics: 1
Anakinra: 5

Studies included in
meta-analysis

(n=27)

Fig. 1. Search results.

Full-text articles excluded
(n=15)

Unable to extract outcome of interest: 11
Duplicate trial: 4

Efficacy of biologic agents at lowering
HAQ in established RA patients failing
anti-TNF agents

Four of the included trials required fail-
ure of an anti-TNF agent at enrollment.
Meta-analysis of these trials revealed
a pooled AHAQg-AHAQ. of -0.36;
95%CI: -0.43, -0.30 (I’=92%) (Fig. 3).
There were no significant differences in
the efficacy of the different biologics
at improving HAQ: AHAQ,-AHAQ.
for abatacept of -0.40; 95% CI:-0.51,
-0.29), rituximab (-0.37; 95% CI: -0 .46,
-0.27) and tocilizumab (-0.36; 95% CI:
-0.42,-0.30).

Efficacy of biologic agents at lowering
HAQ in early RA (ERA) patients

ERA trials included DMARD-naive
(n=1 trial investigating infliximab)
and MTX-naive patients (subjects
could have been exposed to other
DMARDs previously; n=4 trials). The
pooled AHAQ,-AHAQ,. of all five tri-
als was -0.23; 95% CI: -0.32, -0.14
(I*=0%), with the upper limit of the
95% CI not meeting MCID for change
in HAQ (Fig. 4). There was no signifi-
cant difference in HAQ improvement
for the different biologic agents. The
AHAQ,-AHAQ, for adalimumab was
-0.20; 95%CI: -0.34, -0.06; etanercept
-0.3; 95%CI: -0.52, -0.07; infliximab

-0.2; 95%CI: -0.40, 0; and rituximab
-0.23; 95%CI: -0.32,-0.14) (Fig. 4).

Effect of baseline patient
characteristics, study design and

study quality on HAQ

There was a significant difference in
HAQ improvement in established RA
patients previously failing DMARDs
(n=19 trials), patients failing anti-TNF
agents (n=4 trials) and ERA (n=5 tri-
als); p=0.001 (Table II). Most tri-
als combined biologic therapy with a
DMARD agent (21/23 with metho-
trexate, 1/23 with sulfasalazine, 1/23
with other DMARD). Five trials used
biologic monotherapy (adalimumab,
etanercept, golimumab, infliximab and
abatacept), which appeared as effica-
cious at lowering HAQ as combination
therapy. There was no detectable differ-
ence in HAQ improvement at 6 months
(n=19) compared to 12 months (n=9)
(Table II). Using meta-regression, mean
difference in change in HAQ was not
significantly affected by baseline dis-
ease duration and baseline HAQ scores.
Similarly, study quality as measured by
the Jadad score, had no significant ef-
fect on results. Patient cross-over from
control groups to intervention groups
and year of publication was also not
found to impact HAQ (data not shown).
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Discussion

This is the first meta-analysis with indi-
rect comparisons to specifically assess
the comparative efficacy of all clinically
available biologic therapies in improv-
ing physical function as measured by
the Health Assessment Questionnaire
(HAQ) in RA. Other indirect compari-
son studies of HAQ have included only
anti-TNF agents in DMARD-failures
(6, 8, 10). We also evaluated improve-
ment in HAQ in patients failing anti-
TNF agents and DMARD/methotrex-
ate -naive patients (primarily the ERA
subgroup). These groups were selected
a priori because we felt that they rep-
resented populations with significant
clinical differences, such as disease se-
verity (including baseline HAQ score),
duration of symptoms, extent of ra-
diographic damage co-morbidities and
potentially different responsiveness to
treatment. In our study we found signif-
icant differences in HAQ improvement
in the group with prior anti-TNF fail-
ures, which had higher baseline HAQ
scores, and the same per cent change in
HAQ compared to the DMARD failure
group (data not shown).

We chose the HAQ score as our outcome
of interest for several reasons: (1) itis a
patient-centred, clinically-relevant vali-
dated score that correlates highly with
disability and quality of life (3-5); (2)
it is a continuous outcome, which is
more sensitive to detect change than the
traditionally used binary ACR20/50/70
score (2); and (3) it can be used in eco-
nomic evaluations, which are crucial
when assessing expensive therapies.
All Dbiologics in patients failing
DMARDs were efficacious at improv-
ing HAQ. The pooled mean difference
in change in HAQ for biologics com-
pared to control was -0.22, which meets
the minimally clinically important dif-
ference (MCID) for HAQ (15). With re-
spect to the DMARD-failure group, the
detectable heterogeneity could be ac-
counted for by differences in the effica-
cy of the different biologic agents. The
least effective biologic was infliximab,
which is consistent with the findings
of other meta-analyses (6-7). Only one
infliximab study was included in the
DMARD-failure group and it had vari-
ous study arms with different doses. If
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Table I. Characteristics of included studies.

Study Total Age Disease Previous* Baseline  Follow-up Jadad

number (years) duration treatment HAQ (months) score
(years)

Anti-TNF:

Adalimumab:

Bejarano et al. (18) 148 47 0.75 MTX-naive 1.3 12 5

Breedveld et al. (PREMIER) (19) 799 52 0.7 MTX-naive 1.5 12 4

Van de Putte et al. (20) 544 53 11 DMARD 1.9 6 3

Weinblatt et al. (ARMADA) (21) 271 56 12 DMARD 1.6 6 3

Keystone et al. (22) 619 56 11 DMARD 1.9 12 3

Miyasaka et al. (CHANGE) (23) 352 56 7 DMARD 1.6 6 3

Kim et al. (24) 128 49 7 DMARD 1.3 6 2

Certolizumab:

Keystone et al. (RAPID1) (25) 982 52 6 DMARD 1.7 12 3

Smolen et al. (RAPID2) (26) 619 52 6 DMARD 1.6 6 3

Fleischmann et al. (FAST4AWARD) (27) 220 54 10 DMARD 1.5 6 4

Etanercept:

Emery et al. (COMET) (28) 542 51 0.75 MTX-naive 1.7 12 4

Moreland et al. (29) 234 52 12 DMARD 1.7 6 4

Weinblatt ez al. (30) 89 50 13 DMARD 1.5 6 4

Combe et al. (31) 254 51 7 DMARD 1.7 6 3

Golimumab:

Keystone et al. (GO-FORWARD) (32) 444 50 8 DMARD 14 12 5

Infliximab:

Goekoop-Ruiterman et al. (BeSt) (33) 508 54 0.5 DMARD-naive 14 12 3

Maini et al. (ATTRACT) (34) 428 53 8 DMARD 1.7 6 4

Anti-CTLA4:

Abatacept:

Kremer et al. (AIM) (35) 652 51 9 DMARD 1.7 6 5

Kremer et al. (36) 339 55 10 DMARD? 1.0 6 5

Weinblatt ef al. (ASSURE) (37) 1450 52 10 DMARD? 1.5 12 2

Westhovens et al. (ATTAIN) (38) 391 53 12 Anti-TNF 1.8 6 2

Anti-CD20:

Rituximab:

Tak et al. IMAGE) (39) 755 48 1 MTX-naive 1.8 12 5

Cohen et al. (REFLEX) (40) 520 53 12 Anti-TNF 1.9 6 3

Emery et al. (DANCER) (41) 465 51 10 Anti-TNF 1.8 6 2

Anti-IL-6

Tocilizumab:

Jones et al. (AMBITION) (42) 673 51 6 DMARD? 1.6 6 3

Smolen et al. (OPTION) (43) 623 51 7 DMARD? 1.6 6 4

Genovese et al. (TOWARD) (44) 1220 53 10 DMARD 1.5 6 3

Emery et al. (RADIATE) (45) 499 53 12 Anti-TNF 1.7 6 4

*All MTX-naive and DMARD-naive populations were also biologic-naive; MTX-naive populations included patients treated with other DMARDs
"Exposure to previous biologic <10%. HAQ: Health Assessment Questionnaire; MTX: methotrexate; DMARD: disease-modifying anti-rheumatic drug.

for some subjects the lower doses were
suboptimal, this could have underesti-
mated the effect of infliximab on HAQ.
Subgroup analysis of the different in-
fliximab doses was conducted and we
did not find a difference, but the sample
size was small (data not shown).

The other anti-TNF agents were not
significantly different in improving
HAQ in DMARD failures. A recently
published meta-analysis by Schmitz et
al. (6) found that etanercept was supe-

rior to adalimumab at improving HAQ.
Results of meta-analyses may vary de-
pending on inclusion criteria, analyses
used and the outcome selected. Our re-
sults may also differ because Schmitz et
al. used a Bayesian approach and a dif-
ferent outcome for HAQ: % change in
HAQ to account for variations in base-
line HAQ values. We used meta-regres-
sion and did not find that baseline HAQ
affected our outcome of interest. Simi-
lar to Shmitz et al., we found no benefit
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of certolizumab over other anti-TNF
agents for HAQ improvement (6). Oth-
er studies demonstrated an increased
likelihood of achieving ACR20/50 re-
sponses with certolizumab (7, 9, 11,
12). Two of the certolizumab trials had
a different study design where patients
who did not achieve an ACR20 at 12
weeks were considered non-respond-
ers and were withdrawn from the trial,
which could overestimate the effect of
active treatment. In contrast, some tri-
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Grous ;_:‘ Study name Subgroup within study for each study

Difference Lower Upper

In means limit imit  Total
Abatacept Kremer et al Abatacept 02670 05326 -00014 234
Abatacept Kremer et al AM Abatacept -0.1800 -02908 -0.0692 545
Abatacept Weinblatt et al ASSURE Abatacept 02100 -03348 -00852 1441
Abatacept 01998 02789 01207 2220
Adalimumab Keystone et al Adakmumab 03400 -04508 02202 407
Adalimumab Kim et al Adalimumab 03000 -04923 .01077 128
Adalimumab Miyasaka et al CHANGE Adalimumab 03000 -04613 -0.1387 178
Adalimumab van de Putte et al Adalimumab -03100 -04675 -0.1525 223
Adalimumab Weinblatt et al ARMADA Adalimumab 03500 -05627 -0.1373 129
Adalimumab 03228 -03919 -02537 1085
Certolizumab Fleischmann et al FASTAWARD Certokzumab 02300 -0.4034 -0.0566 n
Certolizumab Keystone et al RAPID1 Certolzumab 04200 -07385 -0.1015 592
Certolizumab Smolen et al RAPID2 Certolzumab -0.3600 -04593 -02607 373
Certolizumab 03342 04174 02510 1176
Etanercept Combe et al Combined 04528 07704 -01352 304
Etanercept Moreland et al Etanercept 05900 -1.1754 00046 158
Etanercept Weinblatt et al Etanercept 03000 -04726 -0.1274 89
Etanercept 03509 -04977 -02041 551
Golimumab Keystone et al GO-FORWARD Golmumab 03400 -04946 -0.1854 213
Golimumab 03400 04946 -0.1854 213
Infliximab Maini et al ATTRACT Combined 01118 01729 -0.0506 328
Infliximab 01118 01729 -0.0506 328
Tocilizumab Genovese ét al TOWARD Tociizumab 8 mgrkg q 4 wk 03000 04506 -0.1494 1166
Tocikzumab Jones et al AMBITION Tocikizumab 8mg/kg qéwk 02000 -02335 -0.1665 570
Tocilizumab Smolen et al OPTION Combined 01956 -03075 -00838 826
Tocikzumab 02040 02354 01726 2562
Overall 02203 -02434 -01973 8115

-1.20

Difference in means and 95% CI

el {14 ol ]

s
3
d
8

0.60 1.20

Favours Biologic Favours Control

Fig. 2. Difference in mean change in HAQ in patients previously failing DMARD agents subsequently treated with biologic agents compared to control

Group by Study name Subgroup within study Statistics for each study
By Drug Name

Difference Lower Upper

inmeans limit limit
Abatacept Westhoven et al ATTAINbatacept 10mg/kg + MTX -0.4000-0.5131-0.2869
Abatacept -0.4000-0.5131-0.2869
Rituximab Cohen etal REFLEX Rituximab 1000 mg x2 + MTX -0.3700-0.4678-0.2722
Rituximab Emery et al DANCER Rituximab 1000 mg x2 + MTX -0.3300-0.6585-0.0015
Rituximab -0.3667-0.4605-0.2730
Tocilizumab Emery et al RADIATE Tocilizumab 4 mg/ kg q 4wk + MTX-0.2600-0.4301-0.0899
Tocilizumab Emery et al RADIATE Tocilizumab 8 mg/kg q 4 wk + MTX-0.3400-0.5404-0.1396
Tocilizumab -0.2935-0.4232-0.1638
Overall -0.3598-0.4228-0.2967

Difference in means and 95ul

Total

391

497

262

265

279

-0.70 -0.35 0.00 0.35 0.70
Favours Biologic Favours Control

Fig. 3. Difference in mean change in HAQ in patients previously failing anti-TNF agents subsequently treated with biologic agents compared to control.

als of other biologic therapies allowed
for cross-over between study arms with
intention-to-treat analysis, which could
underestimate the effect of the biologic.
We found that abatacept and tocili-
zumab was not as effective at improv-
ing HAQ in DMARD-failures over
the time frame of the trials. However,
some of the trials included patients pre-
viously exposed to biologics (<10% of
total subjects in a trial). HAQ improve-
ment in the tocilizumab trial that only
included patients with no prior anti-
TNF exposure was higher than the oth-

er tocilizumab trials and not different
than the HAQ improvement seen with
non-infliximab anti-TNF agents. This is
consistent with the recently published
RCT of tocilizumab versus adalimumab
that reported no difference in change in
HAQ for the 2 drugs (46).

With respect to abatacept, excluding
trials that included patients previously
exposed to biologics did not change re-
sults. Salliot et al. also found that abata-
cept was inferior to other biologics at
achieving ACR50 (7). The ATTEST
trial (47), a head-to-head RCT of abata-
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cept versus infliximab (3mg/kg every
8 weeks), did not find a difference be-
tween these two biologic drugs, which
is similar to our results given the infe-
riority of infliximab compared to other
anti-TNF agents. We were unable to
analyse rituximab in the DMARD-fail-
ure group because of incomplete HAQ
data in those trials. The magnitude of
the difference in HAQ improvement
for abatacept, infliximab or tocilizumab
compared to the other anti-TNF agents
was <0.22, therefore, it may not be clin-
ically significant.



Group by Study name

By Drug Name

Adalimumab Bejarano et al
Adalimumab Breedveld et al PREMIER
Adalimumab

Etanercept Emery et al COMET
Etanercept

Inflimab Goekoop-Ruiterman et al BeSt
Inflimab

Rituximab Tak et al IMAGE
Rituximab

Overall
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Subgroup within study Statistics for each study
Difference Lower Upper
in means limit limit

Adalimumab 40 mg q 2wk <0.3000 -04886 -0.1114

Combined -0.1483 -0.2280 -0.0686

-0.1991 -0.3393 -0.0588

Etanercept 50mg/wk + MTX 02960 -0.5204 -0.0716

-0.2960 -0.5204 -0.0716
Infliximab 3mg-10 mg q 8 wk -0.2000 -0.3990 -0.0010
-0.2000 -0.3990 -0.0010
Rituximab 1000 mg x2 + MTX -0.2880 -0.5063 -0.0697
-0.2880 -0.5063 -0.0697
-0.2317 -0.3242 -0.1392

Difference in means and 95% CI

Total

148

106 -

542

248

498

-0.56 -0.28 0.00 0.28 0.55
Favours Biologic Favours Control

Fig. 4. Difference in mean change in HAQ in DMARD-naive or MTX-naive patients with biologic agents compared to control.

In the anti-TNF-failure group, all drugs
showed benefit compared to the control
group, which met MCID. A small num-
ber of studies included patients with
ERA. Only one study investigating in-
fliximab had no previous exposure to
DMARDs. Therefore, there is insuffi-
cient evidence in support of the use of
biologic therapies in DMARD-naive pa-
tients for HAQ improvement. For MTX-
naive ER A trials, where patients were ex-
posed to other DMARDs (predominate-
ly sulfasalazine), the different biologics
(adalimumab, etanercept and rituximab)
were equally efficacious at improving
HAQ compared to control. Mean dif-
ference in change in HAQ was -0.23 for
biologics compared to DMARD, which
was similar to the studies investigating
DMARD-failures in established RA.
Patients in these ERA studies had failed
at least | DMARD and had similar age

and baseline HAQ to the patients in the
DMARD-failure established RA group.
The ERA studies in this meta-analysis
represent a population of ERA patients
with severe disease, which may explain
why the HAQ was not more modifiable
in ERA studies.

Indirect comparisons using meta-anal-
ysis have several limitations. Although
data are from RCTs, comparative
analyses can be considered observa-
tional studies and subject to biases and
confounders. We have tried to reduce
biases by selecting subgroup analyses
and the outcome of interest a priori.
We accounted for possible sources of
heterogeneity including patient age,
disease duration, baseline HAQ, drug
doses, follow-up time, co-intervention,
percentage of cross-over from control
to intervention arms, publication date
and Jadad score. By subgroup analyses

Table II. Subgroup analyses on mean difference in change in HAQ for biologic therapies

compared to control (AHAQ,-HAQ).

Number of AHAQ;-HAQ. p-value 12 (%)
studies (95% CI) between groups

Prior treatment failure:
DMARD 19 -0.26 (-0.31,-0.22) 0.001 550
Anti-TNF 4 -0.36 (-0.42,-0.30) 0
DMARD/MTX-naive 5 -0.19 (-0.26, -0.13) 0
Co-intervention
DMARD 23 -0.23 (-0.25.-0.21) 0.987 58.6
None 5 -0.27 (-0.35,-0.19) 872
Follow-up

6 months 19 -0.23 (-0.26,-0.21) 0.1731 65.6
12 months 9 -0.22 (-0.27,-0.18) 28.5
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or meta-regression, these variables were
not found to affect the comparative
change in HAQ. Nevertheless there are
other potential sources of heterogeneity
that we did not control for because of
incomplete information. Also, some of
the analyses included a small number of
trials, which may have been underpow-
ered to detect effects. Although we did
not detect any publication bias, several
RCT were excluded because of insuf-
ficient information to determine change
in HAQ.

In conclusion, biologics improve physi-
cal function in established RA patients
failing DMARDs and anti-TNF agents.
The mean improvement in HAQ at
6-12 months follow-up compared to
DMARD:s is at least the minimally clini-
cally important difference for HAQ of
0.22. The role of biologic agents in im-
proving HAQ in DMARD/methotrexate-
naive ERA is unclear. In the absence of
head-to-head randomised controlled tri-
als comparing biologic agents, compara-
tive meta-analysis provides a means for
examining differences in biologic effi-
cacy. We found that in anti-TNF failures,
the included biologics (abatacept, tocili-
zumab and rituximab) appeared equally
efficacious. In DMARD-failures, there
were differences in HAQ reduction
for some biologics. These differences
should be interpreted in the context of
the doses used, the populations studied
and the design of the included studies.
Future studies should confirm the differ-
ences with head-to-head comparisons.
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