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Abstract

The management of rheumatoid arthritis (RA) in the
past three decades has undergone a paradigm shift from
symptomatic relief to a “treat-to-target” approach. This
has been possible through use of various conventional
and biologic disease modifying anti-rheumatic drugs
(DMARDSs) which target disease pathogenesis at a
molecular level. Cost and infection risk preclude regular
use of biologics in resource-constrained settings. In the
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recent years, evidence has emerged that combination
therapy with conventional DMARDs is not inferior to
biologics in the management of RA and is a feasible
cost-effective option.

Key words: Rheumatoid arthritis; Disease modifying drugs;
Biologics; Methotrexate; Sulfasalazine; Leflunomide;
Cyclosporine; Hydroxychloroquine; Tumor necrosis factor;
Remission; Radiologic outcome

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In developing world cost of treatment remains
a major concern. Recent evidences are emerging that
support the equal efficacy of conventional disease modifying
anti-rheumatic drugs (DMARDs) as compared to biological
DMARDs. In this review we have presented evidences
supporting conventional DMARDs in management of
rheumatoid arthritis.
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INTRODUCTION

The management of rheumatoid arthritis (RA)
has witnessed sweeping changes in the past three
decades. The emergence of disease modifying anti-
rheumatic drugs (DMARDSs), has resulted in slowing or
halting the progression of RA, including radiographic
progression and has resulted in better quality of life
and clinical outcomes. In early 1980s, standard of care
was oral or intramuscular gold or d-penicillamine, and
methotrexate (MTX) had not yet seen the light of day
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as a DMARD. Over the next one-and-a-half decades,
MTX emerged as a safe, cheap and most compliant
drug with convenience of once weekly dosing. Soon
it became the first line DMARD for RA. Subsequent
studies reported those combination therapy of multiple
DMARDs are more effective in achieving treatment
targets owing to their synergistic action with a favorable
efficacy/toxicity profile. Till late 1980s DMARD therapy
was based on “No harm” due to drugs principle,
therefore, aggressive strategies targeting remission
were hardly realized.

With the advances in the understanding of the
pathogenesis of RA, tumor necrosis factor-o. (TNF-a.)
emerged as a major cytokine causing damage to the
joint. Development of anti-TNF-o. monoclonal antibodies
and its efficacy in management of RA revolutionized
the management in early 1980s. These drugs, called as
biologics, were highly effective with more rapid onset
of action than conventional DMARDs and achieving
remission in quite a large proportion of patients.
Subsequently, newer biologics with different therapeutics
targets were found to be effective in RA and led to the
broadening of the treatment armamentarium. However,
the superior efficacy of biologics was accompanied with
risk of serious infections and malignancy. Moreover,
prohibitive cost of biologics made it inaccessible to
the majority of patients in the developing countries.
This compelled researchers to evaluate the efficacy/
safety profile of combination DMARDs and to adopt
aggressive strategies such as “treat to target” using both
combination DMARDs and biologics in head-on trials
over last decade.

Keeping these in view, recent years have seen
many clinical trials comparing the relative efficacy
of triple drug therapy with conventional DMARDS
(cDMARDs) and biologic DMARDs (bDMARDS).

MEASURING DISEASE ACTIVITY

It is important to know how to measure disease activity
in RA as most clinical trials employ these as outcome
measures. This can be measured by a number of
indices including the disease activity score (DAS),
DAS28, simplified disease activity index, clinical disease
activity index, rheumatoid arthritis disease activity
index, patient activity scale and routine assessment
patient index data. Each assesses a various combination
of factors including number of tender joints, number
of swollen joints, acute phase reactants [erythrocyte
sedimentation rate, C-reactive protein (CRP)], patient
global assessment and physician global assessment.
Each of these has varying definitions of remission, low
disease activity, moderate disease activity and high
disease activity. A good degree of correlation exists
between the various measures. Recently, the ACR and
EULAR have jointly defined “remission” in RA clinical
trials as no more than one tender or swollen joint,
CRP less than 1 mg/dL and patient global assessment
< 1 (on a scale of 0-10). Such stringent criteria lend
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credence to the fact that as low a disease activity as
possible should be the aim of treating RA™?.

"TREAT-TO-TARGET" APPROACH

Before the era of biologics, remission in majority of
RA was not achievable due to fear of toxicity and
restricted the use of combination of cDMARDs.

The concept of “treat to target” where treatment
target is a state of remission or low disease activity
emerged from the TICORA trial™. In this trial, patients
with RA of duration less than 5 years were randomized
to receive either routine care or intensive care (monthly
visits with target DAS < 2.4 achieved by protocolised
sequential cDMARD therapy). Both Groups had signifi-
cant improvement in DAS. However the Group treated
more intensively to reach a low disease activity had
a significantly larger proportion of patients achieving
an ACR70 response (71%) as compared to the Group
receiving routine care (18%) and retardation of
radiographic progression. Such a high ACR70 response
has never been achieved even in trials with biologics.
Intensive treatment was not associated with increased
risk of adverse effects, and was cost-effective. The
CAMERA trial” demonstrated that in early RA, intensive
treatment approach with MTX (with cyclosporine if
needed) resulted in remission in 50% patients (median
duration 11 mo in 2 years) as compared to 37% (median
duration 9 mo in 2 years) with conventional approach. At
2 years, the intensive treatment Group had an ACR 50
response of 58% compared to 45% in the conventional
treatment Group. This again proves that an intensive
treatment approach in patients using conventional
DMARD:s is effective in greater than half the patients in
achieving remission. This data emphasized that outcome
of RA depends on treating to target and not on the drugs
used to achieve this. All patients are different in their
treatment response to different drugs, so there is no
unifying treatment algorithm which suits all.

Delving into the available evidence pool, the treatment
of RA can be discussed separately for DMARD naive
patients and for patients who have failed these DMARDs.

TREATMENT OF EARLY, DRUG-NAIVE

RA

With the change in criteria for diagnosis of RA in 2010
it has become possible to diagnose much early and
initiate DMARDs therapy to an optimum dose to target
lowest disease activity or remission. As reported in the
CAMERA trial”, TICORA trial!, FIN RAC0"™®, COBRA
study', combination cDMARDSs in various combinations
not only achieve low disease activity or remission
in quite a significant proportion of patients but also
resulted in clinical and radiological outcomes in the
long term. TICORA™ trial resulted in ACR70 response
in greater than 70% patients with a combination of
conventional DMARDs alone. The FIN RACO™ study
showed that in early RA, combination therapy was
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Table 1 RCTs comparing outcomes in rheumatoid arthritis

Trial Arms No. of Mean/median disease Outcome Outcome
patients duration at presentation assessment at Clinical Functional (change in HAQ) Radiological
TICORA® Intensive 55 Approximately 20 mo 18 mo EGR 82% vs 45% NA Median
Conventional 55 ER 64% vs 16% change TSS
ACR70 71% vs 18% 450585
CAMERAY Intensive 151 <lyr lyr Remission for 3 mo NS NS
35% vs 14%
ACR50 58% vs 43 %
Conventional 148 2yr Remission for 3 mo
50% vs 37 %
ACR50 43% vs 45%
FINRACO" SSZ+MTX +HCQ 87 Approximately 8 mo 2yr ACR remission NS Increase
37% vs 18% Larsen score
4vs12
SSZ 91 ACR50 71% vs 58%
NEO-RACO™ SSZ + MTX +HCQ+ 50 4 mo 5yr Remission-ACR: NA Change in
IFX 60% vs 61% SHS NS
SSZ+MTX+HCQ+ 49 DAS28: 84% vs 89%
Placebo
BEST® Seq Monotherapy 126 2wk 1yr LDA 53%; 64%; 0.7;0.7; 0.9; 0.8 Change in
71%; 74% SHS 2; 2.5; 1;
0.5
Step up 121
MTX + SSZ + Pred 133
MTX + IFX 128 2yr LDA 75%; 81%; 0.7;0.8;0.9; 0.9 Change in
78%; 82% SHS2;2;1;1
TEAR™ Immediate ETAN 244 Approximately 4 mo 2yr ACR20 45%-50% in NS Change in
all TSS0.5;1.9;
07,14
Immediate triple 132 ACR50 35%-40% in
all
Step-up ETAN 255 ACR7010%-20% in
all
Step-up triple 124

NS: Not significant; NA: Not available; SHS: Modified sharp score; MTX: Methotrexate; SSZ: Sulfasalazine; HCQ: Hydroxychloroquine; IFX: Infliximab;
ETAN: Etanercept; Pred: Prednisolone; LDA: Low disease activity; EGR: EULAR good response; ER: EULAR remission; TSS: Total sharp score; DAS:
Disease activity score.

more effective than monotherapy in achieving ACR half the patients (53%, 64%, 71% and 74% in Groups 1,
remission (14% vs 3%) and DAS28 remission (51% 2, 3 and 4 respectively) with about a third of the patients

vs 16%). In COBRA trial, initial intensive combination in remission in all the Groups. Of interest to answering
of MTX with sulfasalazine (SSZ) and prednisolone vs the question posed earlier is a comparison of the results
SSZ monotherapy alone not only resulted in significant in Groups 3 and 4. At 1 and 2 years, both Groups 3 and 4
clinical improvement at 28 and 56 wk but also resulted achieved similar DAS and HAQ scores at similar rates (both
in better radiologic outcome even at 5 years. improved quicker than Groups 1 and 2) and had similar

BeSt trial®® is a landmark open label trial which radiographic progression. Radiographic progression was
included 4 treatment arms (Table 1). Group 1 (sequential numerically greatest in Group 1 and for Groups 1 and

monotherapy) treated with initial MTX followed by 2 taken together compared to combination Groups,
SSZ followed by leflunomide, etc. Group 2 (step up although it did not reach statistical significance. This
combination therapy) treated with initial MTX but suggested that combination therapy with non-biologic
subsequently stepped up to combination therapy with DMARDs has similar efficacy to biologics in treatment
MTX + SSZ + hydroxychloroquine (HCQ) + prednisolone. naive RA.

Group 3 (initial combination therapy) started with Treatment of early aggressive rheumatoid (TEAR)
combination therapy from beginning (MTX + SSZ + trial further sought to explore whether triple therapy
HCQ + prednisolone) whereas. Group 4 (Initial biologic with MTX-SSZ-HCQ could be similar to MTX-etanercept
therapy) started with infliximab with MTX. At 1 year, low (ETAN) (Table 1). This large trial involved 755 patients
disease activity (DAS44 < 2.4) was attained in more than with poor prognostic factors (RF or anti CCP positive

[10]
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Table 2 PREMIER study - outcome at 2 years follow-up''*!

Ada + MTX
69%
59%
47%

Ada
49%
37%
28%

MTX
56%
43%
28%

ACR20
ACR50
ACR70

Ada: Adalimumab; MTX: Methotrexate.

with erosive disease). The study had four arms: (1)
Initial MTX + ETAN; (2) Initial triple therapy (MTX +
SSZ + HCQ); (3) Initial MTX for 24 wk followed by
step up addition of ETAN for 78 wk if disease activity
was not controlled; and (4) Initial MTX for 24 wk
followed by step up triple therapy for 78 wk if disease
activity was not controlled. The results showed similar
outcomes at 1 and 2 years for all the Groups, with a
small but significant advantage of the ETAN Groups vs
the triple therapy Groups with respect to radiographic
progression (change in total Sharp score-ATSS - 0.51/
year). This again showed that combination DMARD
therapy is not inferior to biologics in management of
early RA.

Biologics have also been tried in DMARD-naive
RA, however head to head trials with combination
cDMARDs are not available. The IMAGE™" trial showed
that use of rituximab in early RA with background
MTX use resulted in ACR20, ACR50 and ACR70
responses of 77%-80%, 59%-65% and 42%-47% as
compared to placebo (64%, 42%, 25% response rates
respectively). Tocilizumab in drug-naive RA (AMBITION
trial)*? had ACR 20, ACR50 and ACR70 response rates
of 68%, 45% and 27% respectively. The PREMIER
trial™™ (Table 2) showed that MTX monotherapy was
comparable to adalimumab monotherapy. A trial of
ETAN (25 mg twice weekly) in early RA compared to
MTX monotherapy showed comparable ACR20 (50%
vs 60%), ACR50 (about 40% in both) and ACR70
(about 20% in both) responses at 1 year'**.. In the
ASPIRE trial™!, on a background of MTX, infliximab
compared to placebo resulted in better ACR20
(62%-66% vs 53%), ACR50 (45%-50% vs 32%)
and ACR70 responses (32%-37% vs 21%). It must
be noted that most of these trials had a background
MTX, so how much of a benefit was attributable to the
biologic agent alone is a matter of debate.

The next question that arises is: Which one is
preferable as initial combination therapy? Whether to
go for triple therapy “MTX + SSZ + HCQ" or to add
bDMARDSs. To this regard multiple trials have been
conducted and as discussed above, all concluded that if
treated to a target, both options yielded similar result.

MANAGEMENT OF RA FAILING INITIAL
METHOTREXATE MONOTHERAPY

If initial treatment with MTX monotherapy fails, then
what is the best treatment option? Should we go
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directly to biologics or try combinations of cDMARDs?
A closer look at the 3™ and 4™ arms of the TEAR trial
shows that 72% patients on MTX monotherapy had
to be stepped up in a blinded fashion with addition
of either SSZ + HCQ or ETAN due to persisting
disease activity (DAS > 3.2). At 12 wk following
stepping up as well as at the completion of the trial
period (102 wk), both Groups had similar disease
activity outcomes, quality of life and radiographic
progression™?,

A Swedish study attempted to look at whether
addition of infliximab was a better option to adding
SSZ + HCQ in patients with inability to achieve low
disease activity with MTX alone. The initial 1 year
randomized trial showed similar outcomes with
both approaches at 6 mo, but significantly better
outcomes for the infliximab Group at 1 year (EULAR
good response was attained in 26% triple therapy
Group and 39% infliximab + MTX Group at 1 year).
However at 18 and 24 mo of follow up this significance
of difference was lost. This led the investigators to
conclude that for those patients who fail initial MTX
monotherapy, add-on therapy with conventional
DMARDs serves as an appropriate treatment option.
Of note, the triple therapy Group had a significantly
higher radiographic progression of disease compared
to the infliximab Group"®'".

A recently published trial with a randomized double-
blind design further compared addition of SSZ + HCQ
verses addition of ETAN in failure of MTX monotherapy
(RACAT Trial). At 24 wk, the patients having inade-
quate response were switched over to the other
Group. Both Groups showed similar reductions in DAS
28 at 24 and 48 wk, with no significant differences in
radiographic progression or quality of life. There was
no significant difference in response after switching
between the two Groups. This led the investigators to
conclude that triple therapy with conventional DMARDs
was non-inferior to ETAN + MTX in patients with RA
having active disease inspite of MTX monotherapy!'®*?,

Another recent study, the NEO-RACo trial®®
showed that at 5 years, treatment with combination
cDMARDs (MTX, SSZ, hydroxychloroquine and low
dose prednisolone) with or without infliximab during
the first 6 mo had similar ACR remission rates (60%
vs 61%) and DAS 28 remission rates (84% vs 89%)
and radiologic outcomes. This again suggests that
combination of cDMARDs is as effective as use of
bDMARDs even on long term follow up.

SAFETY PROFILE

Although no form of therapy is absolutely safe, ex-
perience with conventional DMARDs is long-term over
decades and side effect profile is well known. MTX and
SSZ usage entails a risk of cytopenias and liver toxicity
but if monitored properly does not pose a real threat.
HCQ is a relatively safe drug and only need yearly
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eye check up to look for retinal toxicity which is rarely
encountered.

Biologic agents in general carry a definite increased
infection risk, as they act by perturbing crucial
pathways in anti-microbial defense like interleukin-6
and TNF-a. This is of greater importance in developing
countries. Of note reactivation of tuberculosis is a
definite threat in developing countries and there is still
controversy regarding proper screening methods for
this in literature. Most studies regarding anti TNF-a. are
from the North American and Scandinavian regions,
where prevalence of TB is low™"*?, Extrapolating the
same data to developing countries where tuberculosis
is rampant needs caution. Moreover, case reports
of unusual infections like leprosy with use of anti
TNF-a in developed countries, where these infections
were unheard of previously, rang the warning bell®®*,
RA has increased risk of lymphomas; furthermore,
anti-TNF-a agent therapy also has been associated
with risk of lymphoma and solid tumors®®". Risk of
demyelinating diseases as multiple sclerosis and flare
of autoimmunity are also concerns with anti-TNF-a
agents”??!, Although data regarding these are not
very robust at present, we have to remember most of
the biologic trials have been short term and exact risk
of malignancy needs long-term follow up. Tocilizumab
is associated with transaminitis, dyslipidemia and
neutropenia which require monitoring for patients on
follow-up™?. Postmarketing surveillance had revealed
Rituximab carries a small risk of fatal progressive
multifocal leucoencephalopathy™.

We feel worldwide experience with biologics is
more limited than with cDMARDs, and they need to
be used over few decades for estimating exact risk of
malignancy and other long-term side effects. There
is industry pressure to embrace biologics early and
use it more liberally and multiple guidelines are being
formulated supporting these. But in absence of a
clearcut efficacy benefit and a definite risk of infection
and malignancy, we have to be careful while using
these and exercise more caution atleast in developing
countries where cost both of biologics and any
complication arising out of its use is significant.

CONCLUSION

Although biologics have revolutionized the field of
RA treatment, their overwhelming costs, risk of
serious infections and limited availability result in
their inaccessibility to a majority of the population
in resource constrained healthcare settings. Triple
therapy, whether used initially or as rescue therapy
in patients with MTX failure, has similar efficacy to
combination of anti-TNF-a agents with MTX, and this
has been demonstrated across various populations.
There is paucity of data comparing biologics other than
anti-TNF-a agents with conventional DMARDs, and this
remains to be addressed in future clinical trials.

Roaishidenge ~ WJO | www.wjgnet.com

282

REFERENCES

1 Singh JA, Furst DE, Bharat A, Curtis JR, Kavanaugh AF, Kremer
IM, Moreland LW, O’Dell J, Winthrop KL, Beukelman T, Bridges
SL, Chatham WW, Paulus HE, Suarez-Almazor M, Bombardier
C, Dougados M, Khanna D, King CM, Leong AL, Matteson EL,
Schousboe JT, Moynihan E, Kolba KS, Jain A, Volkmann ER,
Agrawal H, Bae S, Mudano AS, Patkar NM, Saag KG. 2012 update
of the 2008 American College of Rheumatology recommendations
for the use of disease-modifying antirheumatic drugs and biologic
agents in the treatment of rheumatoid arthritis. Arthritis Care Res
(Hoboken) 2012; 64: 625-639 [PMID: 22473917 DOI: 10.1002/
acr.21641]

2 Felson DT, Smolen JS, Wells G, Zhang B, van Tuyl LH, Funovits

J, Aletaha D, Allaart CF, Bathon J, Bombardieri S, Brooks P, Brown
A, Matucci-Cerinic M, Choi H, Combe B, de Wit M, Dougados
M, Emery P, Furst D, Gomez-Reino J, Hawker G, Keystone E,
Khanna D, Kirwan J, Kvien TK, Landew¢ R, Listing J, Michaud
K, Martin-Mola E, Montie P, Pincus T, Richards P, Siegel JN,
Simon LS, Sokka T, Strand V, Tugwell P, Tyndall A, van der Heijde
D, Verstappen S, White B, Wolfe F, Zink A, Boers M. American
College of Rheumatology/European League Against Rheumatism
provisional definition of remission in rheumatoid arthritis for
clinical trials. Arthritis Rheum 2011; 63: 573-586 [PMID: 21294106
DOI: 10.1002/art.30129]

3 Grigor C, Capell H, Stirling A, McMahon AD, Lock P, Vallance

R, Kincaid W, Porter D. Effect of a treatment strategy of tight
control for rheumatoid arthritis (the TICORA study): a single-blind
randomised controlled trial. Lancet 2004; 364: 263-269 [PMID:
15262104]

4 Verstappen SM, Jacobs JW, van der Veen MJ, Heurkens AH,

Schenk Y, ter Borg EJ, Blaauw AA, Bijlsma JW. Intensive
treatment with methotrexate in early rheumatoid arthritis:
aiming for remission. Computer Assisted Management in Early
Rheumatoid Arthritis (CAMERA, an open-label strategy trial). Ann
Rheum Dis 2007; 66: 1443-1449 [PMID: 17519278]

5 Mottonen T, Hannonen P, Leirisalo-Repo M, Nissild M, Kautiainen

H, Korpela M, Laasonen L, Julkunen H, Luukkainen R, Vuori K,
Paimela L, Blafield H,Hakala M, Ilva K, Yli-Kerttula U, Puolakka K,
Jérvinen P, Hakola M, Piirainen H, Ahonen J, Pdlviméki I, Forsberg
S, Koota K, Friman C. FIN-RACo trial group. Comparison of
combination therapy with single-drug therapy in early rheumatoid
arthritis: a randomised trial. Lancet 1999; 353: 1568-1573 [PMID:
10334255]

6  Rantalaiho V, Korpela M, Laasonen L, Kautiainen H, Jarvenpaa S,

Hannonen P, Leirisalo-Repo M, Blafield H, Puolakka K, Karjalainen
A, Métténen T; FIN-RACo Trial Group. Early combination disease-
modifying antirheumatic drug therapy and tight disease control
improve long-term radiologic outcome in patients with early
rheumatoid arthritis: the 11-year results of the Finnish Rheumatoid
Arthritis Combination Therapy trial. Arthritis Res Ther 2010; 12:
R122 [PMID: 20576092 DOI: 10.1186/ar3060]

7 Boers M, Verhoeven AC, Markusse HM, van de Laar MA,

Westhovens R, van Denderen JC, van Zeben D, Dijkmans BA,
Peeters AJ, Jacobs P, van den Brink HR, Schouten HJ, van der Heijde
DM, Boonen A, van der Linden S. Randomised comparison of
combined step-down prednisolone, methotrexate and sulphasalazine
with sulphasalazine alone in early rheumatoid arthritis. Lancet 1997,
350: 309-318 [PMID: 9251634]

8 Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, van

Zeben D, Kerstens PJ, Hazes JM, Zwinderman AH, Ronday HK,
Han KH, Westedt ML, Gerards AH, van Groenendael JH, Lems
WE, van Krugten MV, Breedveld FC, Dijkmans BA. Clinical
and radiographic outcomes of four different treatment strategies
in patients with early rheumatoid arthritis (the BeSt study): a
randomized, controlled trial. Arthritis Rheum 2005; 52: 3381-3390
[PMID: 16258899]

9 Goekoop-Ruiterman YP, de Vries-Bouwstra JK, Allaart CF, van

Zeben D, Kerstens PJ, Hazes JM, Zwinderman AH, Peeters AJ,
de Jonge-Bok JM, Mallée C, de Beus WM, de Sonnaville PB,

March 18, 2015 | Volume 6 | Issue 2 |



15

16

JRaishideng®

Ewals JA, Breedveld FC, Dijkmans BA. Comparison of treatment
strategies in early rheumatoid arthritis: a randomized trial. Ann
Intern Med 2007; 146: 406-415 [PMID: 17371885]

Moreland LW, O’Dell JR, Paulus HE, Curtis JR, Bathon JM,
St Clair EW, Bridges SL, Zhang J, McVie T, Howard G, van der
Heijde D, Cofield SS. A randomized comparative effectiveness
study of oral triple therapy versus etanercept plus methotrexate
in early aggressive rheumatoid arthritis: the treatment of Early
Aggressive Rheumatoid Arthritis Trial. Arthritis Rheum 2012; 64:
2824-2835 [PMID: 22508468 DOI: 10.1002/art.34498]

Tak PP, Rigby WE, Rubbert-Roth A, Peterfy CG, van Vollenhoven
RF, Stohl W, Hessey E, Chen A, Tyrrell H, Shaw TM. Inhibition of
joint damage and improved clinical outcomes with rituximab plus
methotrexate in early active rheumatoid arthritis: the IMAGE trial.
Ann Rheum Dis 2011; 70: 39-46 [PMID: 20937671 DOI: 10.1136/
ard.2010.137703]

Jones G, Sebba A, Gu J, Lowenstein MB, Calvo A, Gomez-Reino
JJ, Siri DA, Tomsic M, Alecock E, Woodworth T, Genovese MC.
Comparison of tocilizumab monotherapy versus methotrexate
monotherapy in patients with moderate to severe rheumatoid
arthritis: the AMBITION study. Ann Rheum Dis 2010; 69: 88-96
[PMID: 19297346 DOI: 10.1136/ard.2008.105197]

Breedveld FC, Weisman MH, Kavanaugh AF, Cohen SB, Pavelka
K, van Vollenhoven R, Sharp J, Perez JL, Spencer-Green GT. The
PREMIER study: A multicenter, randomized, double-blind clinical
trial of combination therapy with adalimumab plus methotrexate
versus methotrexate alone or adalimumab alone in patients with
early, aggressive rheumatoid arthritis who had not had previous
methotrexate treatment. Arthritis Rheum 2006; 54: 26-37 [PMID:
16385520]

Bathon JM, Martin RW, Fleischmann RM, Tesser JR, Schiff MH,
Keystone EC, Genovese MC, Wasko MC, Moreland LW, Weaver
AL, Markenson J, Finck BK. A comparison of etanercept and
methotrexate in patients with early rheumatoid arthritis. N Engl J
Med 2000; 343: 1586-1593 [PMID: 11096165]

Smolen JS, Van Der Heijde DM, St Clair EW, Emery P, Bathon
IM, Keystone E, Maini RN, Kalden JR, Schiff M, Baker D, Han
C, Han J, Bala M. Predictors of joint damage in patients with early
rheumatoid arthritis treated with high-dose methotrexate with or
without concomitant infliximab: results from the ASPIRE trial.
Arthritis Rheum 2006; 54: 702-710 [PMID: 16508926]

van Vollenhoven RF, Ernestam S, Geborek P, Petersson IF, Coster
L, Waltbrand E, Zickert A, Theander J, Thorner A, Hellstrom H,
Teleman A, Dackhammar C, Akre F, Forslind K, Ljung L, Oding
R, Chatzidionysiou A, Wornert M, Bratt J. Addition of infliximab
compared with addition of sulfasalazine and hydroxychloroquine
to methotrexate in patients with early rheumatoid arthritis (Swefot
trial): 1-year results of a randomised trial. Lancet 2009; 374:
459-466 [PMID: 19665644 DOI: 10.1016/S0140-6736(09)60944-2]

WJO | www.wjgnet.com

Parida JR et a/. Biological vs non-biological treatment of RA

283

17

18

20

21

22

23

24

25

van Vollenhoven RF, Geborek P, Forslind K, Albertsson K,
Ernestam S, Petersson IF, Chatzidionysiou K, Bratt J. Conventional
combination treatment versus biological treatment in methotrexate-
refractory early rheumatoid arthritis: 2 year follow-up of the
randomised, non-blinded, parallel-group Swefot trial. Lancet 2012;
379: 1712-1720 [PMID: 22464340 DOI: 10.1016/S0140-6736(12)
60027-0]

O’Dell JR, Mikuls TR, Taylor TH, Ahluwalia V, Brophy M,
Warren SR, Lew RA, Cannella AC, Kunkel G, Phibbs CS, Anis
AH, Leatherman S, Keystone E. Therapies for active rheumatoid
arthritis after methotrexate failure. N Engl J Med 2013; 369:
307-318 [PMID: 23755969 DOI: 10.1056/NEJMo0a1303006]

van Vollenhoven RF, Chatzidionysiou K. Rheumatoid arthritis.
Triple therapy or etanercept after methotrexate failure in RA? Nat
Rev Rheumatol 2013; 9: 510-512 [PMID: 23897440 DOI: 10.1038/
nrrheum.2013.118]

Rantalaiho V, Kautiainen H, Korpela M, Hannonen P, Kaipiainen-
Seppianen O, Mottonen T, Kauppi M, Karjalainen A, Laiho
K, Laasonen L, Hakola M, Peltomaa R, Leirisalo-Repo M;
for the NEO-RACo Study Group. Targeted treatment with a
combination of traditional DMARDs produces excellent clinical
and radiographic long-term outcomes in early rheumatoid arthritis
regardless of initial infliximab. The 5-year follow-up results of a
randomised clinical trial, the NEO-RACo trial. Ann Rheum Dis
2014; 73: 1954-1961 [PMID: 23908187]

Rosenblum H, Amital H. Anti-TNF therapy: safety aspects
of taking the risk. Autoimmun Rev 2011; 10: 563-568 [PMID:
21570495 DOI: 10.1016/j.autrev.2011.04.010]

Rubbert-Roth A. Assessing the safety of biologic agents in patients
with rheumatoid arthritis. Rheumatology (Oxford) 2012; 51 Suppl 5:
v38-v47 [PMID: 22718926 DOI: 10.1093/rheumatology/kes114]
Lluch P, Urruticoechea A, Lluch J, Moll MC, Matos M, Benet
JM, Ene L, Caiete JD. Development of leprosy in a patient with
rheumatoid arthritis during treatment with etanercept: a case report.
Semin Arthritis Rheum 2012; 42: 127-130 [PMID: 22542278 DOI:
10.1016/j.semarthrit.2012.03.003]

Mariette X, Matucci-Cerinic M, Pavelka K, Taylor P, van Vollen-
hoven R, Heatley R, Walsh C, Lawson R, Reynolds A, Emery P.
Malignancies associated with tumour necrosis factor inhibitors in
registries and prospective observational studies: a systematic review
and meta-analysis. Ann Rheum Dis 2011; 70: 1895-1904 [PMID:
21885875 DOL: 10.1136/ard.2010.149419]

Carson KR, Focosi D, Major EO, Petrini M, Richey EA, West
DP, Bennett CL. Monoclonal antibody-associated progressive
multifocal leucoencephalopathy in patients treated with rituximab,
natalizumab, and efalizumab: a Review from the Research on
Adverse Drug Events and Reports (RADAR) Project. Lancet
Oncol 2009; 10: 816-824 [PMID: 19647202 DOI: 10.1016/S1470-
2045(09)70161-5]

P- Reviewer: Saviola G S- Editor: Ji FF
L- Editor: A E- Editor: Liu SQ

March 18, 2015 | Volume 6 | Issue 2 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2015 Baishideng Publishing Group Inc. All rights reserved.



	WJO-6-278
	WJOv6i2Back cover

