Review

Effects of biologic disease-modifying anti-rheumatic drugs
on the radiographic progression of rheumatoid arthritis:
a systematic literature review

B. Combe!, S. Lula?, C. Boone?, P. Durez*

'Department of Rheumatology, CHU
Montpellier, Montpellier University, France;
’Market Access Solutions, Envision Pharma
Group, London, United Kingdom*;

3Pfizer SA/INV, Medical Department,
Brussels, Belgium; *Péle de Pathologies
Rhumatismales Inflammatoires et
Systémiques, Institut de Recherche
Expérimentale et Clinique, Université
catholique de Louvain and Service de
Rhumatologie, Cliniques Universitaires
Saint-Luc, Bruxelles, Belgium.

Bernard Combe, MD, PhD
Patrick Durez, MD, PhD
Caroline Boone, PharmD
Sadiq Lula, BSc*

*S. Lula was employed by the Envision
Pharma Group, UK, when this study was
carried out.

Please address correspondence to:

Prof. Bernard Combe,

Département de Rhumatologie,

Péle Os et articulations,

CHU Montpellier, Université Montpellier,
34295 Montpellier cedex 5, France.
E-mail: b-combe @ chu-montpellier.fr

Received on February 16, 2017; accepted
in revised form on October 30, 2017 .

Clin Exp Rheumatol 2018; 36: 658-667.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2018.

Key words: rheumatoid arthritis,
biological therapy, radiographic
progression, systematic literature
review, disease-modifying
anti-rheumatic drugs

Funding: The study was funded by Pfizer.
S. Lula was an employee of Envision
Pharma Group, UK, who were paid con-
sultants to Pfizer in connection with the
development of the systematic literature
review report that forms the basis of this
manuscript. He was not compensated for
his role in the development of this manu-
script. C. Boone was an employee of
Pfizer when this study was conducted.

P. Durez has received speaker fees from
BMS, Lilly, Merck, Pfizer and Sanofi.

B. Combe has received honorarium from
Abbvie, BMS, Merck, Lilly, Pfizer, Roche-
Chugai, Novartis, Sanofi and UCB and
research grants from Pfizer, Roche and UCB.

658

ABSTRACT

Objective. To evaluate the effect of bio-
logic disease-modifying anti-rheumatic
drugs (bDMARDs) on radiographic
progression in patients with rheumatoid
arthritis (RA).

Methods. A systematic review of
electronic databases and conference
proceedings was conducted through
January 2015, to identify randomised
controlled trials (RCTs) and observa-
tional studies that assessed the impact
of bDMARD:s [+ conventional synthetic
DMARDs (csDMARDs), mainly metho-
trexate (MTX)], versus csDMARDs
alone, on radiographic progression in
patients with RA.

Results. Following screening of >5000
records, 104 publications covering 63
studies were included. Of 34 RCTs in
patients with early, active (n=13) or es-
tablished RA (n=21) [abatacept (1, 2);
adalimumab (4, 2); certolizumab pegol
(1,4); etanercept (3, 3); golimumab (1,
4); infliximab (1, 1); rituximab (1, 1);
tocilizumab (1, 5)], combination thera-
py witha bDMARD and MTX had a sig-
nificantly greater effect than placebo or
MTX alone, in inhibiting radiographic
progression. This included patients pre-
viously unresponsive, or who respond-
ed incompletely, to MTX treatment
alone, and was supported by data from
observational studies. Findings from a
smaller subset of these and other RCTs
supported superiority of combination
therapy over bDMARD monotherapy,
and bDMARD monotherapy over MTX,
in slowing radiographic progression.
Conclusion. There is evidence from
RCTs with a range of bDMARDs that
improvement in radiographic outcomes
for patients with early or established
RA, when used in combination with
MTX and to a lesser extent as mono-
therapy, are significantly greater than

MTX alone. There was no evidence of a
difference between bDMARDs on inhi-
bition of radiographic progression.

Introduction

The ultimate goal of treatment for rheu-
matoid arthritis (RA) is to reduce or
prevent the functional impairment and
structural damage that can occur over
the course of the disease, and to achieve
in the short term a state of sustained
remission. Conventional synthetic dis-
ease-modifying anti-rheumatic drugs
(csDMARDs), most notably metho-
trexate (MTX) and corticosteroids, are
the standard treatment of choice for
RA due to consistent improvements
achieved in clinical status (1, 2). csD-
MARD:s have been shown to reduce or
slow radiographic progression (3, 4).
More recently, biologic DMARDs (bD-
MARD:s) have provided an additional
treatment option, achieving sustained
disease control with inhibition of fur-
ther joint damage (5-7).

Joint damage and treatment efficacy are
typically assessed by radiography, al-
though ultrasonography and magnetic
resonance imaging have been suggested
to offer possible alternatives (8). The
modified total Sharp score (mTSS), and
the Genant-modified Sharp score (GSS)
are among the most commonly used
scoring methods to quantify radiograph-
ic progression (9, 10). While they exhibit
some level of agreement (9), results are
not convertible from one scoring method
to another. This therefore makes it dif-
ficult to compare radiographic data ob-
tained from different studies (10). Here,
we describe the findings from a system-
atic literature review (SLR) conducted
with the aim of assessing the effect of
bDMARDs (alone or in combination
with csDMARD:s) on radiographic pro-
gression and healing of erosion.
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Materials and methods

Data sources

Data from randomised controlled trials
(RCTs), non-RCTs and observational
studies were retrieved from articles
published in English, identified from
searches of the following electronic da-
tabases: MEDLINE® (1946 to January
2015), Embase® (1988 to January
2015), The Cochrane Central Register
of Controlled Trials (CENTRAL; up to
January 2015), the Cochrane Database
of Systematic Reviews (CDSR), the
Health Technology Assessment (HTA)
Database and the Database of Abstracts
of Reviews of Effects (DARE).
CENTRAL, CDSR, HTA and DARE
were searched using the Cochrane
Library interface. Manual searches
were conducted of proceedings from
the American College of Rheumatology
(ACR) and the FEuropean League
Against Rheumatism (EULAR), re-
view articles (including SLRs), com-
mentaries and editorials (for the period
from 2013 to January 2015). Congress
abstracts were replaced with full arti-
cles where published since the search
was conducted.

Search terms

These included bDMARDs and cs-
DMARDs licensed for use in RA,
combined with terms for radiographic
progression (see Supplementary Tables
I and II). bDMARDs and ¢csDMARDs
that had not been approved for the treat-
ment of RA when the searches were
conducted were excluded.

Eligibility criteria

Studies conducted with adult (aged
=18 years) patients with RA according
to ACR 1987 or EULAR/ACR 2010
classification criteria (or provided suf-
ficient information to indicate patients
met these criteria), with =12 weeks’
follow-up, were included.

Study selection

One reviewer examined all publica-
tions for inclusion based on the title
and abstract (Identification and Level
1 Screening). A second validating re-
viewer conducted a quality check of
10% of the screened studies, with =5%
being the discrepancy level (based on
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the assigned exclusion codes) leading
to re-evaluation. Full-text articles that
qualified for inclusion were assessed
for eligibility following a standard hi-
erarchy of evidence (duplicates not
picked up at Level 1, due to different
titles, were excluded at this stage; Level
2 Screening). The first reviewer consid-
ered all full-text publications at Level 2
and the second reviewer considered all
publications eligible for inclusion, as
well as screening 20% of the excluded
publications. Any uncertainties were
resolved by consensus between the two
reviewers.

Data extraction

Population demographic information,
disease characteristics, treatment, out-
comes [radiographic progression, ero-
sion score (ES), joint space narrowing
(JSN) score] and study information
(e.g. design, duration, size, blinding)
were extracted.

Assessment of risk of bias

RCTs were assessed for risk of bias
using the National Institute for Health
and Care Excellence single technology
appraisal of manufacturers’ submission
of evidence (11) and Jadad (12) scor-
ing tools (Supplementary Tables III
and IV).

Ethics board approval was not required
or sought, as this was a non-interven-
tional study that did not involve pa-
tients.

Results

The findings of the literature search are
summarised in Fig. 1. A total of 455 full-
text publications and conference ab-
stracts were analysed, and data extract-
ed from 104 publications, relating to 63
separate studies. Non-RCTs and obser-
vational studies were captured as part of
the search. However, the randomisation
process, where used, and information
on concealment, were generally not ad-
equately described. Therefore, only the
findings from 34 RCTs are described
below. The Jadad scores for these tri-
als ranged from 2 to 5 (Supplementary
Table IIT). All the RCTs had a low risk
of bias regarding randomization, base-
line characteristics, patient withdrawals
and statistical analysis (Supplementary

Table IV). A total of 20/34 studies had
an unclear risk of bias in terms of con-
cealment of treatment allocation. In
terms of blinding, 11/34 studies did not
report the method used for blinding and
were classified as having an unclear risk
of bias. A total of 6/34 studies were
single-blind or open-label and were
assessed as having a high risk of bias.
There was little difference in patient
disease characteristics across studies,
with the ranges reported generally re-
flecting patients with active, moderate
to high disease activity (Table I).

Effect of bDMARDs on radiographic
progression in MTX-naive patients
with RA

Definitions and baseline characteris-
tics of early RA differ among studies,
but generally include patients with <3
years’ disease duration who have not
previously been treated with MTX.
The impact of bDMARDs on radio-
graphic progression in MTX-naive pa-
tients with RA based on RCTs is sum-
marised in Table II.

The AGREE study was the only abata-
cept (ABA) publication identified
describing a trial conducted in MTX-
naive patients. AGREE included only
patients with baseline joint erosions,
significantly less radiographic progres-
sion was seen in ABA + MTX-treated
patients versus MTX alone at year 1
(13). The proportion of patients with
no radiographic progression (AmTSS
<0) was 61.2% (95% CI: 55.0-67.3) in
the ABA + MTX group versus 52.9%
(95% CI: 46.6-59.2) in the MTX
group. Upon addition of open-label
ABA to the MTX group, less progres-
sion was observed during year 2 than
over year 1 (AmTSS, 0.25 vs. 1.49;
p<0.001) (14). However, the cumula-
tive structural damage observed to year
2 was higher in the latter group that
initially received MTX alone than in
those continuously treated with ABA +
MTX (AmTSS from baseline to year 2,
1.75 vs. 0.84; p<0.001) (14).
Publications describing four adali-
mumab (ADA) studies conducted in
MTX-naive patients were identified.
PREMIER was an active comparator-
controlled trial of MTX-naive RA pa-
tients with active disease (<3 years).
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There was significantly less radiograph-
ic progression among patients in the
ADA + MTX combination treatment
arm at both years 1 and 2 than in patients
in the MTX or ADA monotherapy arms
(6). ADA monotherapy was also supe-
rior to MTX at years 1 and 2. OPTIMA
also compared ADA + MTX with
MTX. Significantly less radiographic
progression was observed at week 26
in the combination versus the mono-
therapy arm (15). A similar outcome on
radiographic progression was observed
in HOPEFUL-1 (MTX-naive Japanese
patients). During the 26-week double-
blind phase (Period 1), a greater propor-
tion of patients did not experience ES
worsening (<0.5) in the ADA + MTX
group (73.7%) versus the MTX alone
group (42.2%; p<0.001) (16). During
Period 2, where all patients received
open-label ADA + MTX, radiographic
progression slowed through week 52 in
both groups, but patients who received
ADA + MTX throughout exhibited less
radiographic progression than those
who had received MTX monotherapy
during Period 1 (mean AmTSS 2.56 vs.
3.30; p<0.001) (17). In CONCERTO,
where all patients (MTX-naive) re-
ceived open-label ADA in combination
with different doses of MTX that were
blinded to the investigator and partici-
pants, 77.6%,76.8%,72.0% and 64.3%
of patients in the ADA + MTX (20 mg),
MTX (10 mg), MTX (5 mg) and MTX
(2.5 mg) groups, respectively, had no
radiographic  progression (AmTSS
<0.5) at week 26 (18).

A single certolizumab pegol (CZP)
study publication describing a trial in
MTX-naive patients was identified. In
C-OPERA, patients with poor prognos-
tic factors, defined by the presence of
a high titre of anti-citrullinated protein
antibody (ACPA) and either positive
rheumatoid factor (RF), and/or erosion,
were randomised in a double-blind
manner to CZP + MTX or MTX alone.
Patients receiving combination therapy
showed significantly greater inhibition
of radiographic progression relative to
MTX at 24 and 52 weeks (19).

Four publications describing etanercept
(ETN) studies conducted in MTX-naive
patients were identified. In the ERA
study, patients with early, active RA
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Medline®: 1398 conference proceedlngs! reviews
Embase® 3105 and references not retrieved in
Cochrane Library: 2277 the electronic searches
(n=6780) (n=4)
A v
Records screened Records excluded

(n=4838)

Full-text articles and conference
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- Full-text/original/updated
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Full-text articles and conference
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— Not a study of interest (80)
| = Not an intervention of interest (41)
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- Pooled analysis of multiple studies (18)
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— No access to full-text publication (13)

— Duplicates (8)

- Not a publication of interest
(commentaries, reviews & other) (2)

Fig. 1. Literature search findings.

3 Articles included in the review

3 (n=63 studies reported in

E 104 publications)
~—

received either ETN [10 mg or 25 mg
twice-weekly (BIW)] or weekly oral
MTX in a double-blind manner. Patients
receiving ETN (25 mg BIW) mono-
therapy showed significantly lower ra-
diographic progression compared with
MTX up to 52 weeks (20).

In COMET, significantly (p<0.0001)
more patients receiving ETN + MTX
combination therapy [80% (95% CI:
75-85)] during the 52-week double-
blind phase achieved radiographic non-
progression (mTSS =<0.5) than those
receiving MTX alone [59% (53-65)]
(21). This finding was also reflect-
ed in the difference in the change in
mTSS from baseline, between treat-
ment arms, which was considered to
be driven more by ES rather than JSN
(21). During year 2, significantly fewer
patients who had received MTX during
year 1 and who subsequently received
ETN + MTX (22), attained radiograph-
ic non-progression [modified Sharp/van
der Heijde score (SHS) <0.5] compared
with those on combination therapy
since baseline (75% vs. 90%; p=0.009)
(22).

In the TEMPO study, radiographic pro-
gression and joint ESs were significant-

ly lower in patients treated with ETN +
MTX compared with MTX monothera-
py at 52 weeks (23). In addition, patients
on ETN monotherapy showed less ra-
diographic progression than MTX alone
(23). The TEAR study compared ETN
+ MTX with csDMARDs [sulfasalazine
(SSZ), hydroxychloroquine (HCQ)] +
MTX in patients with early, aggressive
RA (24). In addition to those assigned
to receive ETN + MTX or csDMARDs
+ MTX at baseline, those initiated on
MTX monotherapy were stepped up
to ETN + MTX or csDMARD + MTX
at week 24 if the disease activity score
in 28 joints using the erythrocyte sedi-
mentation rate (DAS28-ESR) was >3.2.
Despite a high risk of bias in this study,
patients treated with ETN + MTX dis-
played less radiographic progression
at year 2 compared with MTX + csD-
MARDs (24).

There was a single study describing
golimumab (GLM) identified, the GO-
BEFORE study, which was conducted
in MTX-naive patients. In this study,
patients were randomly assigned to re-
ceive MTX + placebo (PBO) (Group 1),
GLM (100 mg) + PBO (Group 2), GLM
(50 mg) + MTX (Group 3) or GLM
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Table I. Mean range of patient baseline characteristics in RCTs of bDMARDs (n=34).
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Baseline data ABA ADA CZP ETN GLM INF RTX TCZ
Number of studies™ 3 6 5 6 5 2 2 6
Age, yrs* 49.7-54.0 50.4-57.3 49.2-56.0 48.4-58.1 48.2-54 50.0-54.0 47.9-52.8 49.5-534
Female, % 76.6-84.2 72.0-79.0 71.6-85.7 59.1-87.3 79.7-89.7 68-81 77-85 78.6-85.8
Disease duration, yrs* 0.5-8.9 0.7-11.8 0.34-6.5 0.29-10.6 1.0-8.8 0.8-12.0 09-12.1 04-11.1
CRP, mg/dLY 1.5-3.6 1441 1.3-1.7 2.1-324 1.5-2.6 2.6-42 3.0-3.8 1949
ESR, mm/h* 59.8-61.8 >28 39.1-51.0 32.4-59.7 43.7-479 43-52 48.0-62.0 459-71.0
RF-positive, % 75.5-96.1 77.4-87 75.5-89.4 75.0-91.7 76.1-86.5 71-84 79-87 64.1-91.0
ACPA positive, % 84-92.7 84.8 NR 67.3-72.6 66.7-80.9 NR NR 81.9-87.0
DAS28 [ESR]¥ - 6.6 6.1-6.5 - 54-5.89 - 7.0-7.1 6.3-6.7
Erosion score® 48-21.8 5.1-36.7 19.0-28.2 2.5-56.6 23.9-32.1 8.3-8.8 NR 3.3-31.7
JSN score® 1.9-23.0 6.1-30.7 20.6-25.1 1.9-58.9 23.9-259 29-3.0 NR 2.3-28.7
Radiographic score*® 13.6-44.9 11.2-72.1 36.5-52.7 44-114.5 13.3-58.0 11.2-82.0 74-48.3 28.3-60.4
Prior csDMARDs, % 2.7-433 10-100 0-100 22-100 100 NR 69-100 19.1-100
Prior bDMARDs, % 0-100 0 0-100 0-100 0 0-100 100 0-100

*AMPLE included both ABA and ADA. 'Range of mean or median values.
*Total Sharp score (TSS), the modified total Sharp score (mTSS) or Genant-modified Sharp score (GSS). ABA: abatacept; ACPA: anti-citrullinated protein
antibody; ADA: adalimumab; AMPLE: ABA versus ADA comparison in biologic-naive RA subjects with background MTX; CRP: C-reactive protein; CZP:
certolizumab pegol; DAS28: disease activity score in 28 joints; DAS28 [ESR]: DAS28 erythrocyte sedimentation rate; DMARDs: disease-modifying anti-
rheumatic drugs; bDMARD:s: biologic DMARDs; csDMARDs: conventional synthetic DMARDs; ETN: etanercept; GLM: golimumab; INF: infliximab;
JSN: joint space narrowing; MTX: methotrexate; NR: not reported; RA: rheumatoid arthritis; RCT: randomised controlled trial; RF: rheumatoid factor;

RTX: rituximab; TCZ: tocilizumab; yrs: years.

(100 mg) + MTX (Group 4). At week
28, patients with <20% improvement
in both the tender joint count (TJC) and
the swollen joint count (SJC) entered a
double-blind early escape phase [Group
1 received GLM (50 mg) + MTX;
Group 2 received GLM (100 mg) +
MTX; Group 3 received GLM (100 mg)
+ MTX]. Overall GLM + MTX (Groups
3 and 4) inhibited radiographic pro-
gression significantly better than MTX
alone up to week 52 (25).

Just one infliximab (INF) study that
evaluated radiographic progression in
MTX-naive patients was identified. The
ASPIRE study compared INF (3 mg/kg
or 6 mg/kg) + MTX versus MTX +
PBO, in MTX-naive patients with RA
of <3 years’ duration. Radiographic
progression was significantly lower in
the INF+MTX treatment groups than in
the MTX treatment group at 54 weeks
(26).

A single rituximab (RTX) study publi-
cation describing a trial that evaluated
radiographic progression in MTX-naive
patients was identified. In the IMAGE
study, a significant reduction in radio-
graphic progression was observed at 24
and 52 weeks with RTX (2 x 1000 mg)
+ MTX versus MTX alone (27). This
treatment difference was maintained
over 104 weeks (28).
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The double-blind FUNCTION  trial
was the only tocilizumab (TCZ) study
publication found that was conducted
in MTX-naive patients. FUNCTION
was conducted in patients with early
progressive RA. Patients who received
TCZ (8 mg/kg) + MTX achieved sig-
nificantly greater improvement in ra-
diographic disease progression at week
52 than did patients treated with PBO +
MTX (29).

Effect of bDMARDs on radiographic
progression in patients with
established RA with inadequate
response to csDMARDs

The impact of bDMARDs on radio-
graphic progression in patients with
established RA based on RCTs is sum-
marised in Table III. The RA patient
populations included in these studies
mainly comprised those not responding
adequately to csDMARDs, including
MTX. Only one study publication was
identified (REFLEX) (30) that includ-
ed patients who previously had an in-
adequate response (IR) to bDMARD:s.
AIM was one of the two studies iden-
tified that evaluated ABA in patients
with established RA and an IR to cs-
DMARDs. AIM compared combina-
tion therapy with ABA + MTX versus
MTX alone in patients with an IR to

MTX. Combination therapy had a sig-
nificantly greater impact on slowing
progression of structural joint damage
compared with MTX alone (31).
AMPLE is, to date, the largest head-
to-head RA trial comparing two bD-
MARD:s. This study was also the first
to include radiographic outcomes
and controlled data out to 2 years.
Comparable radiographic outcomes
were observed in the ADA + MTX and
ABA + MTX groups in bDMARD-na-
ive patients with active RA and an IR
to MTX. The investigators, but not the
patients, were blinded to the treatments
(32,33).

The DEO19 study was the only other
study publication identified that utilised
ADA in patients with established RA
and an IR to csDMARDSs (in this case,
MTX). Significantly less radiographic
progression, as measured by the change
in mTSS to week 52, was observed in
patients receiving ADA [40 mg every
other week (eow)] + MTX or ADA [20
mg once weekly (QW)] + MTX, com-
pared with those in the MTX group
(34).

Four CZP study publications conducted
in patients with established RA and an
IR to csDMARDs were identified. In
the HIKARI study, CZP monotherapy
inhibited radiographic progression, to
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Table II. Radiographic progression* following treatment of patients with early RA with bDMARDs in RCTs".

bDMARD Study and treatment Duration (Weeks)
Monotherapy |Combination therapy Treatment arm 24 26 52 54 104
ABA AGREE (13) PBO + MTX 1.06
ABA + MTX 0.63 (p=0.04)
ADA PREMIER (6) PBO + MTX 57 104
ADA + PBO 3.0 (p<0.001 5.5 (p<0.001
vs. PBO + MTX) vs. PBO + MTX)
ADA + MTX 1.3 (p=0.002 1.9 (p<0.001
vs. ADA +PBO; vs. ADA + PBO
p<0.001 vs. and PBO + MTX)
PBO +MTX)
OPTIMA (15) PBO + MTX 0.96
ADA + MTX 0.15 (p<0.001)
HOPEFUL-1 PBO + MTX 24+32
(38) ADA + MTX 1.5+6.1
(p<0.001)
CONCERTO ADA + MTX (2.5 mg) 0.9
(18) ADA + MTX (5 mg) 0.3
ADA + MTX (10 mg) 04
ADA + MTX (20 mg) 0.2
czp C-OPERA (19) PBO + MTX 0.86 1.58
CZP + MTX 0.26 (p=0.003 0.36
(p<0.001)
ETN ERA (20) PBO + MTX 1.06 1.59 32
ETN (25 mg) + PBO 0.57 1.00 1.3
(p=0.001) (p=0.11) (p=0.001)
COMET PBO + MTX 244 (1.45;3.43)
(21,22) ETN + MTX 0.27 (-0.13; 0.68)
TEMPO (23) PBO + MTX 2.80 (1.08;4.51)
ETN + PBO 0.52 (-0.10; 1.15:
p=0.0469 vs.
PBO + MTX)
ETN + MTX -0.54 (-1.00; -0.074
p=0.0006 vs.
ETN; p<0.0001
vs. PBO + MTX)
TEAR (24) ETN + MTX 0.64
PBO + MTX/csDMARDs 1.69
(p=0.047)
GLM GO-BEFORE PBO + MTX 1.37+£4.56
(25) GLM + PBO 041+393
(p=0.006)
INF ASPIRE (26) PBO + MTX 37+£9.6
INF (3 mg) + MTX 04+58
(p<0.001 vs.
PBO + MTX)
INF (6 mg) + MTX 05+56
(p<0.001 vs.
PBO + MTX)
RTX IMAGE PBO + MTX 0.701 1.079 1.95
(27,28) RTX (2 x 500 mg) + MTX 0.580 0.646 0.76
RTX (2 x 1000 mg) + MTX 0.328 0.359 041
(p<0.05 vs. (p<0.001 vs. (p<0.0001 vs.
PBO + MTX) PBO + MTX) PBO + MTX)
TCZ FUNCTION (29) MTX + PBO 1.14
TCZ (8 mg/kg) + PBO 0.26
TCZ (4 mg/kg) + MTX 042
TCZ (8 mg/kg) + MTX 0.08 (p=0.0001

vs. MTX + PBO)

*Mean change from baseline in mTSS scores. (Standard deviations and 95% confidence intervals are included, where available).
*All studies are double-blind unless otherwise indicated; open-label studies are indicated by italics. ABA: abatacept; ADA: adalimumab; CZP: certolizumab pegol; DMARDs:
disease- modifying anti-rheumatic drugs; csDMARDs: conventional synthetic DMARDs; ETN: etanercept; GLM: golimumab; INF: infliximab; MTX: methotrexate; PBO: placebo;
RA: rheumatoid arthritis; RCT: randomised controlled trial; RTX: rituximab; TCZ: tocilizumab.
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Table III. Radiographic progression* following treatment of patients with established RA with bDMARDs in RCTs".

bDMARD Study and treatment Duration (Weeks)
Monotherapy | Combination therapy Treatment arm 24 52 54
ABA AIMII (31) PBO + MTX 232
ABA + MTX 121
AMPLE * (32) ABA + MTX 0.56 +2.62
ADA AMPLE * (32) ADA + MTX 0.74 +6.57
PBO + MTX 27+6.8
DEO019 * (34) ADA (20 mg QW) + MTX 0.8+49
(p=<0.001 vs. PBO + MTX)
ADA (40 mg eow) + MTX 0.1+438
(p=<0.001 vs. PBO + MTX)
CZpP HIKARI *® (35) PBO + csDMARDs 245
(excluding MTX)
CZP + csDMARDs 048
(excluding MTX) (p<0.0001 vs.
PBO + csDMARDs)
RAPID-1 * (36) PBO + MTX 2.8
CZP (200 mg) + MTX 04
(p<0.001 vs. PBO + MTX)
CZP (400 mg) + MTX 02
(p<0.001 vs. PBO + MTX)
RAPID-2 * (37) PBO + MTX 12
CZP (200 mg) + MTX 0.2
(p=<0.01 vs. PBO + MTX)
CZP (400 mg) + MTX -04
(p=<0.001 vs. PBO + MTX)
J-RAPID * (38) PBO + MTX 2.8
CZP (100 mg) + MTX 1.0
CZP (200 mg) + MTX 02
(p<0.01 vs. PBO + MTX)
CZP (400 mg) + MTX 0.7
(p<0.001 vs. PBO + MTX)
ETN Takeuchi * (39) PBO + MTX 5.11 9.82
ETN (10 mg BIW) + PBO 242 5.19
(p<0.0001 vs. PBO + MTX) | (p<0.0001 vs. PBO + MTX)
ETN (25 mg BIW) + PBO 1.74 333
(p<0.0001 vs. PBO + MTX) | (p<0.0001 vs. PBO + MTX)
JESMR *° (40) ETN 3.6
ETN + MTX 08
(p=0.06 vs. ETN)
GLM GO-MONO * PBO 26+4.7
(41) GLM (50 mg) 19+4.1
GLM (100 mg) 2.1+104
GO-FORTH * (42) PBO + MTX 251 +552
GLM (50 mg) + MTX 1.05+3.71
(p=0.0203 vs. PBO + MTX)
GLM (100 mg) + MTX 0.33 £2.66

(p=0.0006 vs. PBO + MTX)

GO-FURTHER PBO + MTX 1.09 +3.19 122
®) GLM (2 mg/kg iv) + MTX 0.03 +1.90 0.13
(p<0.001) (p=0.001)
GO-FORWARD * (25) PBO + MTX 0552235 1.10 £ 4.68
GLM (100 mg) + PBO 0.27 +1.60 0.89 +3.37
(p=NS vs. PBO + MTX) (p=NS vs. PBO + MTX)
GLM (50 mg) + MTX 0.60 +2.74 0.93 +4.86
(p=NS vs. PBO + MTX) (p=NS vs. PBO + MTX)
GLM (100 mg) + MTX 0.23 +1.34. 0.15+1.64

(p=NS vs PBO + MTX)

(p=NS vs. PBO + MTX)
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bDMARD Study and treatment Duration (Weeks)
Monotherapy | Combination therapy Treatment arm 24 52 54
INF ATTRACT * (43) PBO + MTX 70+10.3
INF (3 mg/kg/8wk) + MTX 13+60
(p<0.001 vs. PBO + MTX)
INF (3 mg/kg/4wk) + MTX 1685
(p<0.001 vs. PBO + MTX)
INF (10 mg/kg/8wk) + MTX 02+36
(p<0.001 vs. PBO + MTX)
INF (10 mg/kg/4wk) + MTX -07+38
(p<0.001 vs. PBO + MTX)
RTX REFLEX Il (30) PBO + MTX 12+33
RTX (2 x 1000 mg) + MTX 0.6 + 1.9 (p=NS)
TCZ SURPRISE °® (44) TCZ (iv) 64%°
TCZ (iv) + MTX 66%°
(p=0.92)
BREVACTA® PBO (sc) + csDMARDs 123 £2.816
(45) TCZ (sc) + csDMARDs 0.62 +2.692 (p=0.0149)
SAMURAI * csDMARDs 6.1(4.2;8.0)
(46) TCZ (iv) 2.3(15;32:p<0.01)
ACT-RAY |l (47) TCZ + PBO 0.35+0.152
TCZ + MTX 0.18 +0.161 (p=0.20)
LITHE Il (48) PBO + MTX 1.13
TCZ (4 mg iv) + MTX 0.34
(p<0.0001 vs. PBO + MTX)
TCZ (8 mg iv) + MTX 0.29
(p<0.0001 vs. PBO + MTX)

*Change from baseline in mTSS® or GSSll scores. (Standard deviations and 95% confidence intervals are included, where available). *All studies are double-blind unless otherwise
indicated; open-label studies are indicated in italics and single-blind studies are indicated in bold italics. Proportion of patients with structural remission.

ABA: abatacept; ADA: adalimumab; BIW: twice-weekly; CZP: certolizumab pegol; DMARDs: disease-modifying anti-rheumatic drugs; csDMARDs: conventional synthetic
DMARDs; ETN: etanercept; eow: every other week; GLM: golimumab; INF: infliximab; iv: intravenous; MTX: methotrexate; NS: not significant; PBO: placebo; RA: rheumatoid

arthritis; RCT: randomised controlled trial; RTX: rituximab; sc: subcutaneous; TCZ: tocilizumab; QW: once weekly.

a significantly greater extent than PBO
at 24 weeks in Japanese patients receiv-
ing a background of csDMARDs and
in whom MTX cannot be administered
(35). The RAPID-1 study (36) was con-
ducted in patients with active RA with
an IR to MTX. Significant differences
between the CZP (200 mg or 400 mg)
+ MTX and PBO + MTX groups were
observed at 52 weeks. However, no
difference in inhibition of the progres-
sion of erosions and JSN was observed
between the CZP + MTX groups. Post
hoc analysis revealed that 69.0% and
71.6% of patients taking CZP (200 mg)
+ MTX and CZP (400 mg) + MTX, re-
spectively, exhibited no radiographic
progression (<0-unit increase in mTSS),
compared with 51.9% of patients taking
PBO + MTX (p=<0.05). In the 24-week,
RAPID-2 study using the same dosing
regimen as RAPID-1, significant inhi-
bition of radiographic progression with
CZP (200 mg or 400 mg) + MTX, was
observed, compared with those receiv-

664

ing PBO + MTX (37). A similar out-
come on inhibition of radiographic pro-
gression was observed in the J-RAPID
study (38), conducted in Japanese pa-
tients, for the CZP (200 mg or 400 mg)
+ MTX treatment arms. However, the
difference in AmTSS for the CZP (100
mg) + MTX arm, with respect to PBO
+ MTX, was not significant.

Two ETN study publications in pa-
tients with established RA and an IR
to csDMARDs were identified. In the
study described by Takeuchi er al.,
which compared the efficacy of ETN
versus MTX in Japanese subjects with
active RA (39), the effects of ETN on
radiographic progression were signifi-
cantly greater than for MTX at 24 and
52 weeks. In JESMR (40), patients
with active RA who had been taking
MTX were randomised to either ETN
+ MTX or ETN alone. In this study, pa-
tients and physicians were not blinded
to the treatments. Mean progression in
mTSS at week 52 was not significant-

ly different between treatment arms.
However, a significant difference in
favour of ETN + MTX was observed
in radiographic progression between
weeks 24 and 52 (0.3 vs. 2.5; p=0.03),
supporting the superiority of combina-
tion therapy (40).

Four publications describing clinical
trials of GLM conducted in patients
with established RA and an IR to cs-
DMARDs were identified. The first of
these was GO-MONO, a 24-week trial
in patients with active RA despite csD-
MARD therapy. This study compared
GLM at doses of 50 mg and 100 mg
with PBO. At week 16, all patients in
the PBO arm crossed over to receive
GLM (50 mg) in a double-blinded fash-
ion (41). Less radiographic progression
was observed in the GLM arms at both
doses (50 mg and 100 mg) compared
with PBO at 24 weeks. These differ-
ences were not significant, however.
GO-FORTH followed a similar design
but was conducted in patients with ac-

Clinical and Experimental Rheumatology 2018



tive RA despite MTX treatment, with a
double-blind early escape at week 16
for patients who had <20% improve-
ment from baseline in TJC/SJC at
week 14 (42). GLM (50 mg or 100 mg)
+ MTX was associated with signifi-
cantly less radiographic progression
than MTX monotherapy from baseline
to week 24. GO-FURTHER assessed
intravenous dosing of GLM (2 mg/kg)
+ MTX in patients with active RA de-
spite MTX. This study demonstrated
that patients receiving combination
therapy with GLM (2 mg/kg) + MTX
had significantly less radiographic
progression based on mTSS and sub-
scores versus MTX alone at week 24
(5). Patients initially randomised to
MTX who commenced GLM rescue
at weeks 16 and 24, reported a reduc-
tion in radiographic progression soon
after GLM initiation. Radiographic
progression scores in patients who
commenced GLM rescue at weeks 16
and 24 were similar to those in patients
who were initially randomised to GLM
+ MTX. In the GO-FORWARD study,
in patients with active RA despite MTX
therapy (using the same design as GO-
BEFORE), unresponsive patients en-
tered a double-blind early escape phase
at week 16. Patients in the MTX + PBO
arm who did not enter early escape
crossed over to GLM (50 mg) at week
24. There were no significant differ-
ences in radiographic progression be-
tween the MTX and the GLM + MTX
treatment arms (25).

A single publication describing a clini-
cal trial of INF conducted in patients
with established RA and an IR to cs-
DMARDs was found. In the pivotal
ATTRACT study, radiographic evi-
dence of joint damage increased in the
group given MTX, but not in the INF
+ MTX groups (AmTSS, 7.0 vs. 0.6;
p<0.001) at week 54 (43).

Similarly, just one publication describ-
ing a clinical trial of MTX was identi-
fied. The REFLEX study examined the
efficacy of RTX versus PBO, in patients
with active RA with background MTX
therapy and an IR to =1 anti-tumour
necrosis factor (TNF) agents (INF,
ADA, ETN) (30). For observed cases,
the changes in radiographic end points
at week 24 showed a trend toward less
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progression of joint damage in RTX +
MTX-treated patients. The difference
in the proportion of patients without
new erosions was not significant be-
tween treatment groups.

Five publications detailing clinical trials
of TCZ in patients with established RA
with an IR to csDMARDs were identi-
fied. The first of these trials, SURPRISE,
was a reader-blinded study comparing
TCZ monotherapy (SWITCH) to TCZ
+ MTX (ADDON) in patients who were
inadequate responders to MTX (44).
Most patients (66% in ADDON and
64% in SWITCH; p=0.92) had struc-
tural remission (AmTSS <0.5) to week
52. However, there was no difference
between treatment arms. BREVACTA
(45) compared TCZ with PBO both by
subcutaneous dosing, in a double-blind
manner, in patients who had an IR to =1
DMARDs [that could include =1 anti-
TNF agent in up to 20% of patients].
bDMARDs were discontinued prior to
randomisation. Radiographic progres-
sion was significantly lower in the TCZ
+ ¢sDMARDs group at week 24 com-
pared with PBO + csDMARDs (45).
SAMURAI compared TCZ and csD-
MARD:s in patients with an IR to =1
c¢sDMARD (46). Only the x-ray reader
was blinded to treatment. At week 52,
the TCZ monotherapy group showed
significantly less radiographic change
in mTSS than the csDMARD group
(46). ACT-RAY was a double-blind
trial comparing the addition of TCZ to
ongoing MTX treatment with switching
to TCZ + PBO in patients with RA who
had an IR to MTX; this was augmented
by a treat-to-target strategy from week
24 (47). There was no significant inter-
group difference in mean change (GSS)
from baseline at week 24. In the dou-
ble-blind phase of LITHE, conducted
in patients with moderate-to-severe RA
with an IR to MTX, radiographic pro-
gression was significantly lower in pa-
tients treated with TCZ + MTX versus
MTX at week 52 (48)

Discussion

This review aimed to evaluate the ef-
fects of bDMARDs (alone or in com-
bination with ¢sDMARDs) on radio-
graphic progression and healing of ero-
sion (reversal of JSN) compared with

conventional treatment (csDMARDs)
based on data derived from RCTs.

In patients with early, active RA or with
established disease, there was evidence
that combination therapy with a bD-
MARD and MTX had a significantly
greater effect than MTX alone in in-
hibiting radiographic progression, with
significant differences versus control
arms seen as early as 24 weeks (19,
37, 38, 41, 42) and sustained up to
104 weeks (6) when administered in a
double-blind manner. This benefit of
combination therapy with a b(DMARD
and MTX versus MTX alone was ob-
served in MTX-naive patients and in
patients with established RA who were
previously unresponsive, or responded
incompletely, to MTX alone. This ob-
servation is supported by two recent re-
views that also highlight the increased
efficacy of combination therapy com-
pared with MTX alone (33, 49). The
beneficial effects of combination ther-
apy on radiographic progression have
also been demonstrated in observa-
tional studies. For instance, there was
no evidence of a difference between b-
DMARD:s on inhibition of radiographic
progression, illustrated by the similar
effect of ABA and ADA, each in com-
bination with MTX, on radiographic
progression, in a head-to-head study
(32). There is evidence that bDMARD
alone is less effective than combination
therapy (6, 23, 29), but superior to cs-
DMARDs, mainly MTX (6, 20, 23).
The predictive value of baseline vari-
ables on progression of joint damage
during bDMARD exposure was rarely
examined. Results from an explora-
tory analysis (50) found that higher
C-reactive protein (CRP) levels, in-
creased ESR values and SJC were as-
sociated with greater joint damage
progression in the MTX treatment arm,
while little progression was seen in the
bDMARD + MTX group, regardless of
the abnormal levels of these parame-
ters. The authors suggested early intro-
duction of combination therapy may be
appropriate for patients with an elevat-
ed acute-phase response and/or greater
radiographic evidence of joint dam-
age in the early phase of their disease.
However, further assessment is needed
on the predictive value of patient dis-
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ease characteristics at baseline, in order
to demonstrate the likely impact of b-
DMARD:s on radiographic progression.
This review presents radiographic
changes in RA patients treated with
eight bDMARDs, although these can-
not be compared directly. Therefore,
the interpretation of the results requires
careful consideration due to the vari-
ability of the available published data,
including study type and design, pa-
tient populations and the methods for
measuring radiographic progression, as
well as the design of this SLR. Limited
information was available for many of
the bDMARDSs, and data were absent
for some of the radiographic outcomes.
Heterogeneity of RA symptoms and
outcomes, in patient baseline charac-
teristics and in radiographic measures
used to assess disease severity and pro-
gression, may have unduly influenced
the reported outcomes. The combina-
tion of these factors meant that it was
not possible to conduct a meta-analysis
of the trials we identified. This analysis
was limited to bDMARDs licensed for
the treatment of RA. bDMARDs that
have not been licensed for the treatment
of RA include agents such as ocreli-
zumab, which has been evaluated in a
variety of patient populations includ-
ing those who showed an IR to MTX
(51-53). However, it is worth noting
that a recent review of four RCTs (54)
reported that ocrelizumab in combina-
tion with MTX showed greater efficacy
than MTX + PBO at 24 weeks, consist-
ent with what is observed for the bD-
MARDs discussed here.

This review highlights that improve-
ment in radiographic outcomes for
patients with RA was greater with bD-
MARDSs in combination with MTX,
and to a lesser extent with bDMARD
monotherapy, when compared with pla-
cebo or MTX treatment. The effects on
radiographic progression appeared sim-
ilar between the different bDMARDs;
however, there was evidence that some
bDMARDs, when used in combination
with MTX, demonstrated the potential
for radiographic repair.
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