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ABSTRACT

Objectives To compare responses in patients

with early rheumatoid arthritis (RA) initially treated
with the tumour necrosis factor inhibitor (TNFi)
adalimumab-+methotrexate (MTX) versus MTX
monotherapy who may have continued receiving MTX or
switched to adalimumab rescue therapy after inadequate
response to MTX.

Methods OPTIMA enrolled MTX-naive patients
with active RA for <1year. This post hoc analysis
determined the proportion of patients, stratified by
initial treatment, who achieved 28-joint modified
Disease Activity Score based on C reactive protein
<3.2, normal function and/or no radiographic
progression at weeks 26, 52 and 78.

Results Significantly greater proportions of patients
initially treated with adalimumab+MTX (n=466)
compared with MTX monotherapy (n=460) achieved
good clinical (53% vs 30%), functional (45% vs 33%)
and radiographic (87% vs 72%) outcomes at week

26. From weeks 26 to 78, adalimumab rescue patients
achieved similar clinical and functional outcomes
versus patients initially treated with adalimumab+MTX.
However, significantly more patients initially treated with
adalimumab+MTX had no radiographic progression at
weeks 52 and 78 versus patients initially treated with
MTX (both timepoints: 86% vs 72%).

Conclusions In early RA, starting with MTX
monotherapy and adding TNFi after 26 weeks yields
similar longer term clinical results as starting with
TNFi+MTX combination therapy but allows a small but
significant accrual of radiographic damage.

INTRODUCTION

The European League Against Rheumatism (EULAR)
and American College of Rheumatology (ACR)
recommend clinical remission or low disease activity
(LDA) if remission is unlikely to be obtained, as
the treatment goal for rheumatoid arthritis (RA).!2
Conventional synthetic disease-modifying antirheu-
matic drugs (DMARDs), particularly methotrexate
(MTX), are recommended as part of an initial treat-
ment strategy. If disease activity has not improved at
3 months, or the clinical target is not attained within
6 months and the patient has unfavourable prog-
nostic markers, addition of a biological DMARD

(bDMARD), such as a tumour necrosis factor inhib-
itor (TNFi), is recommended.!

This analysis evaluated the treat-to-target
strategy by assessing whether patients with early RA
who started on MTX monotherapy, followed by
addition of adalimumab on treatment failure, had a
similar or worse outcomes compared with patients
who started on adalimumab+MTX combination
therapy.

METHODS

Study design

OPTIMA was a 78-week, randomised, double-
blind, phase 4, two-period study.’ * In period 1,
patients received MTX monotherapy weekly or
adalimumab 40mg every other week plus MTX
weekly for 26 weeks.® The protocol defined stable
LDA as 28-joint modified Disease Activity Score
based on C reactive protein (DAS28(CRP)) <3.2
at weeks 22 and 26. In period 2, patients with
stable LDA continued MTX monotherapy or were
rerandomised to adalimumab+MTX continuation
or adalimumab withdrawal (MTX only).* Patients
who did not achieve stable LDA in period 1
continued open-label MTX+adalimumab (adalim-
umab carry-on) or received open-label adalimumab
added to MTX monotherapy (adalimumab rescue).
All patients remained blinded to their initial treat-
ment allocation in period 1.

Post hoc populations

A ‘merged adalimumab continuation’ group
(including the ADA continuation arm, adjusted
with a scaling factor based on the total number
of patients in the adalimumab continuation and
adalimumab withdrawal arms, so that both arms
contributed equally) was combined with the
adalimumab carry-on arm, comprising the total
population randomised to adalimumab+MTX
at baseline (online supplementary figure 1). The
MTX monotherapy and adalimumab rescue arms
were combined. These two main groupings allowed
comparison of the validity of the EULAR and ACR
recommendations of starting with MTX mono-
therapy followed by addition of a TNFi in patients
who do not achieve the treatment target versus
starting with TNFi+MTX.
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Figure 1

Percentage of patients with clinical, functional and radiographic outcomes stratified by initial treatment regimen. (A) LDA based on

DAS28(CRP) <3.2 at weeks 26, 52 and 78. (B) Normal function based on HAQ-DI <0.5 at weeks 26, 52 and 78. (C) Radiographic non-progression
based on AmTSS <0.5 at weeks 26, 52 and 78. (D) Radiographic nonprogression based on AmTSS <0.5 from week 26 to 52 and from week 26 to 78.
*This analysis group included the ADA continuation arm (n=105) and, after scaling to yield a proportional equivalent number of patients, the ADA
withdrawal arm (n=102). tP<0.001, XZ test. Missing DAS28(CRP) and HAQ-DI data were imputed using last observation carried forward; missing
AmTSS data were imputed using multiple imputation. ADA, adalimumab; CRP, Creactive protein; DAS28, 28-joint modified Disease Activity Score;
HAQ-DI, Disability Index of the Health Assessment Questionnaire; LDA, low disease activity; mTSS, modified total Sharp score; MTX, methotrexate;

PBO, placebo.

Efficacy assessments

The main assessments were the proportion of patients who
achieved DAS28(CRP) <3.2, normal function and no radio-
graphic progression at weeks 52 and 78. Normal function was
defined as Disability Index of the Health Assessment Ques-
tionnaire (HAQ-DI) <0.5and radiographic non-progression as
change in modified total Sharp score (AmTSS) <0.5. We also
assessed Boolean-based remission,® Simplified Disease Activity
Index (SDAI) remission (<3.3), response rates for 20%/50%/70%
improvements in ACR criteria and patient-reported outcomes
(global assessment, pain, Functional Assessment of Chronic
Illness Therapy and EuroQoL-5 dimensions).

Statistical analyses

Outcomes were assessed using the last observation carried
forward method, except radiographic analyses used multiple
imputation (missing values imputed in 10 steps, Markov chain
Monte Carlo method).® Categorical outcomes were compared
using the Pearson % test* and continuous outcomes using
one-sample or two-sample t-tests.

RESULTS

As reported previously, a significantly greater proportion of patients
receiving adalimumab+MTX, compared with those starting on
MTX only, achieved LDA, normal function and radiographic
non-progression at week 26. However, after therapy adjustment
at week 26 in patients who failed to attain LDA, the proportions
achieving LDA at weeks 52 and 78 and normal function were
similar between the groups (figure 1A,B). Results were independent
of glucocorticoid use (online supplementary figure 2). Moreover,
the proportion of patients with radiographic non-progression (from
week 0) remained stable from weeks 26 to 52 and 78, indicating that
as soon as adalimumab rescue therapy began at week 26, progres-
sion of joint damage stopped (figure 1C). Likewise, the propor-
tion of patients with radiographic non-progression from week 26
(‘reset’ baseline) to week 52 or 78 was similar between the groups
(figure 1D). Moreover, the proportion of MTX monotherapy
responders without radiographic progression at week 26 remained
stable (AmTSS <0.5: 89/109 (81.7%) at week 52, 85/109 (78.0%)
at week 78). Although significantly greater proportions of patients
starting with adalimumab+MTXalso achieved Boolean-based
remission at weeks 26 and 52 and SDAI remission at week 26 versus
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Figure 2 Response rates for patients achieving (A) 20%, (B) 50% and (C) 70% improvement in ACR criteria over the course of 78 weeks. *This
analysis group included the ADA continuation arm (n=105) and, after scaling to yield a proportional equivalent number of patients, the ADA
withdrawal arm (n=102). tPercentage improvement was assessed from week 26. $Percentage improvement was assessed from week 52. Missing
data were imputed using last observation carried forward. ACR, American College of Rheumatology; ADA, adalimumab; MTX, methotrexate.

patients starting with MTX monotherapy, the differences were no
longer significant subsequently (data not shown). Mean changes in
clinical, functional and radiographic scores were significantly better
in patients starting with adalimumab+MTX (P<0.001) from base-
line to week 26, whereas mean changes (except radiographic scores)
were significantly better in patients starting with MTX mono-
therapy (P<0.001) from week 26 to weeks 52 and 78 (ie, after
possible addition of adalimumab; data not shown). Mean changes
in patient-reported outcomes from week 26 to weeks 52 and 78
were similar in the two groups (data not shown).

ACR response rates from baseline to week 26 were higher on
starting with adalimumab-+MTXversus starting with MTX mono-
therapy, whereas in those starting with MTX monotherapy, the
ACR rates were higher from week 26 to weeks 52 and 78 (figure 2).
However, response rates were similar between groups from week
52 to week 78 or baseline to week 78.

DISCUSSION

This post hoc analysis of patients with early, active RA
(disease duration: ~4 months®) compared 78-week outcomes
in patients initially treated with MTX monotherapy, followed
by addition of adalimumab if treatment target was not

achieved, versus patients initially treated with adalimum-
ab+MTX combination therapy. Patients initially treated
with MTX monotherapy had similar clinical, functional and
patient-reported outcomes at weeks 52 and 78 as patients
initially treated with adalimumab+MTX. Although initial
adalimumab+MTX combination therapy resulted in mini-
mally superior radiographic outcomes at a group level
compared with initial MTX monotherapy, these mean differ-
ences were not deemed clinically relevant because, per an
established formula, this 1-point difference on the radio-
graphic scale translates to a negligible extent of irreversible
functional impairment at the group level (0.01 HAQ points).”
Also, patients starting with adalimumab+MTX had higher
ACR response rates in period 1 than patients starting with
MTX monotherapy, but this pattern was reversed at week
52 when the baseline was ‘reset’ to week 26, so overall ACR
response rates were similar by week 78. Thus, at a population
level, starting with MTX monotherapy followed by addition
of adalimumab in patients with early RA who did not respond
to MTX within 6 months conveyed almost identical clinical,
functional and quality of life (but not radiological) results at
weeks 52 and/or 78 versus starting with adalimumab+MTX.
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EULAR and ACR recommend starting with MTX monotherapy
or MTX+glucocorticoids' *® but not with a bDMARD+MTX, in
all patients with RA. In patients who do not achieve a treatment
target of at least LDA and who have unfavourable prognostic
factors (as in OPTIMA), adding a bDMARD is recommended. Our
data fully validate this treat-to-target strategy” by showing that the
overall population of patients starting on MTX monotherapy, over
time, fared as well in clinical, functional and structural respects as
those starting on adalimumab+MTX. Furthermore, among those
starting on MTX monotherapy, 24% achieved stable LDA at week
26,% with little or no radiographic progression and mostly norma-
tive physical function thereafter; thus, the treat-to-target strategy
allows for a good outcome without the need for a bDMARD,
despite negative prognostic factors, and prevents overtreatment
of one in four patients with active RA. Overall, by applying this
strategy, approximately two of three patients with early RA achieve
LDA or remission, the major therapeutic targets, within 1year with
essentially no or minimal joint damage.

To our knowledge, no previous study has addressed whether
rapid addition of TNFi after MTX failure leads to different
disease outcomes compared with an initial combination of
TNFi+MTX. A further strength is the prospective design of this
study. Limitations include the inherent bias of post hoc anal-
yses and that the target was defined a priori as DAS28(CRP)
<3.2, rather than a more stringent response. Patients were also
not allowed alterations in glucocorticoids as recommended in
treatment guidelines.' > ® Additionally, all patients who failed
to achieve a clinical target received adalimumab and MTX,
without comparisons with other rescue treatment options (eg,
triple DMARD therapy and another bDMARD). The adalim-
umab+MTX population was not treated-to-target, unlike the
MTX monotherapy population, since no treatment adjustment
was made in patients who did not achieve stable LDA with
adalimumab+MTX at week 26. Nonetheless, many adalimu-
mab+MTX patients had further clinical/functional improve-
ments and maintained the halt of radiographic progression.
Furthermore, treatment was switched to MTX monotherapy in
a subset of patients starting with adalimumab+MTXwho had
LDA at weeks 22 and 26; no equivalent removal of a therapeutic
component was allowed in patients starting with MTX mono-
therapy who achieved stable LDA. Finally, rescue therapy was
open label, which could have biased patient responses, particu-
larly for the more subjective endpoints (eg, HAQ-DI); however,
the initial treatment allocation remained blinded throughout the
trial.

CONCLUSIONS

Consistent with current treatment recommendations, starting
with MTX monotherapy and optimising treatment by adding
adalimumab after treatment failure at 26 weeks allowed patients
with early RA to achieve comparable long-term clinical, func-
tional and disease activity outcomes with patients who started
with initial adalimumab+MTX combination therapy. This
strategy also prevented potential overtreatment of approxi-
mately 25% of patients with early RA.

Author affiliations

"Division of Rheumatology, Allergy and Immunology, School of Medicine, University
of California at San Diego, La Jolla, California, USA

Amsterdam Rheumatology and Immunology Center ARC, Amsterdam, The
Netherlands

3University of Texas Southwestern Medical Center, Metroplex Clinical Research
Center, Dallas, Texas, USA

“Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds, Chapel
Allerton Hospital, Leeds, UK

>NIHR Leeds Musculoskeletal Biomedical Research Unit, Leeds Teaching Hospitals
NHS Trust, Leeds, UK

®AbbVie Inc., North Chicago, lllinois, USA

"AbbVie Deutschland GmbH & Co. KG, Ludwigshafen, Germany

®Medical University of Vienna and Hietzing Hospital, Vienna, Austria

Acknowledgements Medical writing support was provided by Amanda Sheldon,
PhD, Patrick Little, PhD, Katherine Groschwitz, PhD, Maria Hovenden, PhD, and
Michael J. Theisen, PhD, of Complete Publication Solutions, LLC; this support was
funded by AbbVie Inc. AbbVie and the authors would like to thank the patients who
participated in the clinical trial and all study investigators for their contributions.

Contributors All authors have contributed to the work and approve the presented
findings.

Funding AbbVie sponsored the study (OPTIMA; M06-810; NCT00420927) and
analysis; contributed to their design and was involved in the collection, analysis and
interpretation of the data. AbbVie was involved in the writing, review and approval
of the manuscript.

Competing interests AK has provided remunerated expert advice to and received
grant/research support for his institution from AbbVie. RFvV has received grants

and research support from AbbVie, Amgen, Bristol-Myers Squibb, GlaxoSmithKline,
Pfizer, Roche and UCB, and consulting fees and honoraria from AbbVie, AstraZeneca,
Biotest, Bristol-Myers Squibb, Celgene, Crescendo, GlaxoSmithKline, Centocor-
Janssen, Lilly, Merck, Novartis, Pfizer, Roche, UCB and Vertex. RF provided
remunerated expert advice to and received grant support from AbbVie. PE has
received research grants and/or consulting fees from AbbVie, Bristol-Myers Squibb,
Lilly, Merck, Novartis, Pfizer, Roche, Sandoz and UCB. SF, IS and SC are employees of
AbbVie and may hold stock or stock options. BG is a former employee of AbbVie and
may hold stock or stock options. HK is an employee of AbbVie Deutschland GmbH

& Co KG and may hold stock or stock options. JSS has provided remunerated expert
advice to and received grant/research support for his institution from AbbVie.

Ethics approval A central institutional review board or independent ethics
committee approved the study at each of the 161 study sites.

Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work
is properly cited and the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the
article) 2018. All rights reserved. No commercial use is permitted unless otherwise
expressly granted.

REFERENCES

1 Singh JA, Saag KG, Bridges SL Jr, et al. 2015 American College of Rheumatology
guideline for the treatment of rheumatoid arthritis. Arthritis Rheumatol 2016;68:1-26.

2 Smolen JS, Landewé R, Bijlsma J, et al. EULAR recommendations for the management
of rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic
drugs: 2016 update. Ann Rheum Dis 2017;76:960-77.

3 Kavanaugh A, Fleischmann RM, Emery P, et a/. Clinical, functional and radiographic
consequences of achieving stable low disease activity and remission with adalimumab
plus methotrexate or methotrexate alone in early rheumatoid arthritis: 26-week results
from the randomised, controlled OPTIMA study. Ann Rheum Dis 2013;72:64-71.

4 Smolen JS, Emery P, Fleischmann R, et al. Adjustment of therapy in rheumatoid arthritis
on the basis of achievement of stable low disease activity with adalimumab plus
methotrexate or methotrexate alone: the randomised controlled OPTIMA trial. Lancet
2014;383:321-32.

5 Bykerk VP, Massarotti EM. The new ACR/EULAR remission criteria: rationale for
developing new criteria for remission. Rheumatology 2012;51(suppl 6):vi16-vi20.

6 Baron G, Ravaud P, Samson A, et al. Missing data in randomized controlled trials of
rheumatoid arthritis with radiographic outcomes: a simulation study. Arthritis Rheum
2008;59:25-31.

7 Smolen JS, Aletaha D, Grisar JC, et al. Estimation of a numerical value for joint
damage-related physical disability in rheumatoid arthritis clinical trials. Ann Rheum Dis
2010;69:1058-64.

8 Smolen JS, Landewé R, Breedveld FC, et al. EULAR recommendations for the
management of rheumatoid arthritis with synthetic and biological disease-modifying
antirheumatic drugs: 2013 update. Ann Rheum Dis 2014;73:492-509.

292 Kavanaugh A, et al. Ann Rheum Dis 2018;77:289-292. doi:10.1136/annrheumdis-2017-211871


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1002/art.39480
http://dx.doi.org/10.1136/annrheumdis-2016-210715
http://dx.doi.org/10.1136/annrheumdis-2011-201247
http://dx.doi.org/10.1016/S0140-6736(13)61751-1
http://dx.doi.org/10.1093/rheumatology/kes281
http://dx.doi.org/10.1002/art.23253
http://dx.doi.org/10.1136/ard.2009.114652
http://dx.doi.org/10.1136/annrheumdis-2013-204573
http://ard.bmj.com/
http://group.bmj.com

Downloaded from http://ard.bmj.com/ on January 26, 2018 - Published by group.bmj.com

ARD

Testing treat-to-target outcomes with initial
methotrexate monotherapy compared with
initial tumour necrosis factor inhibitor
(adalimumab) plus methotrexate in early
rheumatoid arthritis

Arthur Kavanaugh, Ronald F van Vollenhoven, Roy Fleischmann, Paul
Emery, lain Sainsbury, Stefan Florentinus, Su Chen, Benoit Guérette,
Hartmut Kupper and Josef S Smolen

Ann Rheum Dis2018 77: 289-292 originally published online November
16, 2017

doi: 10.1136/annrheumdis-2017-211871

Updated information and services can be found at:
http://ard.bmj.com/content/77/2/289

References

Open Access

Email alerting
service

These include:

This article cites 8 articles, 4 of which you can access for free at:
http://ard.bmj.com/content/77/2/289%#ref-list-1

This is an Open Access article distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on different terms,
provided the original work is properly cited and the use is
non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Receive free emalil alerts when new articles cite this article. Sign up in the
box at the top right corner of the online article.

Topic
Collections

Articles on similar topics can be found in the following collections

Open access (659)

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.omj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://ard.bmj.com/content/77/2/289
http://ard.bmj.com/content/77/2/289#ref-list-1
http://creativecommons.org/licenses/by-nc/4.0/
http://ard.bmj.com//cgi/collection/unlocked
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://ard.bmj.com/
http://group.bmj.com

	Testing treat-to-target outcomes with initial methotrexate monotherapy compared with initial tumour necrosis factor inhibitor (adalimumab) plus methotrexate in early rheumatoid arthritis
	Abstract
	Introduction
	Methods
	Study design
	Post hoc populations
	Efficacy assessments
	Statistical analyses

	Results
	Discussion
	Conclusions
	References


