
S29Bulletin of the Hospital for Joint Diseases 2013;71(Suppl 1):S29-32

Ruderman EM. The role of concomitant methotrexate in biologic therapy for rheumatoid arthritis. Bull Hosp Jt Dis. 2013;71(Suppl 1):S29-32.

Abstract

From the first use of biologic therapy for the management 
of rheumatoid arthritis, methotrexate (MTX) has been com-
monly used as co-therapy. There are a number of mechanistic 
reasons why MTX may improve the efficacy of biologics, 
including reduced antigenicity as well as reduced clearance 
of the biologic agent. Clinical trial data for tumor necrosis 
factor inhibitors and for other biologic agents does suggest 
added efficacy when these agents are used in combination 
with MTX. One exception may be the interleukin-6 receptor 
antibody tocilizumab, for which there is some data to suggest 
that monotherapy may be as effective as combined therapy 
with MTX. Post-marketing registry data also supports the 
concomitant use of MTX with biologics, with evidence for 
greater efficacy and longer persistence on treatment when 
compared with monotherapy.

From the first approval of biologic therapy for rheuma-
toid arthritis (RA) nearly 15 years ago, the question 
of concomitant methotrexate (MTX) use has been an 

important issue for clinicians. Early trials focused on the use 
of biologics in a MTX inadequate responder population, and 
MTX was continued per protocol in most cases. Subsequent 
trials included several with designs that evaluated the use of 
biologic therapy both with and without concomitant MTX in 
the same study. As these agents have become an important 
part of the standard of care for RA, data collected from 
registry studies has also helped inform clinicians regarding 
the value of concomitant MTX with respect to the response 
to, and persistence of, biologic therapy. This manuscript will 

review the published evidence for added efficacy of biologic 
therapy with concomitant MTX and will also examine the 
question of whether any such benefit applies equally to 
all biologic agents. The impact of concomitant use on the 
safety of biologic therapy will be reviewed elsewhere in 
this supplement.
	 There are several potential mechanisms by which MTX 
might improve response to biologic therapy in RA, from 
abrogation of antibody development to the biologic, to in-
hibition of clearance of the biologic, to synergism of effects 
on the disease process itself. The impact of MTX on the 
development of anti-biologic antibodies is a greater issue for 
some agents than for others. In the early trials of infliximab 
in RA, it became clear that, with ongoing therapy, the dura-
tion of response to this chimeric, and thus potentially highly 
antigenic, antibody tended to become shorter with each 
subsequent dose. Methotrexate proved useful at reducing the 
development of anti-infliximab antibodies, thus increasing 
the sustainability of the response to the infliximab.1 In the 
case of infliximab, there is also data to suggest that other 
immunosuppressive agents may serve the same purpose 
when MTX cannot be used. Similar observations have been 
reported in the treatment of inflammatory bowel disease, 
where early use of infliximab monotherapy has given way 
to a standard of care that includes concomitant immunosup-
pressives. 
	 Interestingly, infliximab is typically administered alone 
in ankylosing spondylitis, a disease in which the lack of 
demonstrable therapeutic benefit from MTX makes it more 
difficult to justify the addition of this drug to a biologic 
regimen. When used with infliximab, it is not fully clear 
how much MTX is required to impact the development of 
antibodies; it may be that doses lower than those commonly 
used to treat RA are sufficient. In an animal model of RA 
using human RA pannus implanted in SCID mice, infliximab 
alone was sufficient to suppress synovial inflammation, but 
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the addition of MTX was necessary to also inhibit bone 
destruction.2

	 While it would seem likely that the value of MTX in 
reducing anti-biologic antibodies would be greater for more 
highly antigenic agents, MTX has also been shown to reduce 
antibody development and improve response to the fully 
human antibody adalimumab.3 In the case of adalimumab, 
there may be other mechanisms at play as well, as pharma-
cokinetic data has shown that MTX reduces clearance of 
adalimumab. Regardless of the mechanism, clinical trial 
data has clearly demonstrated that concomitant use of MTX 
improves response to adalimumab. In the PREMIER trial, 
the addition of adalimumab to MTX therapy proved more 
effective than switching to adalimumab monotherapy for all 
measures of response, including radiographic progression.4 
In the GO-FORWARD trial with golimumab, another fully 
human monoclonal antibody, the combination of golimumab 
and MTX proved more effective than golimumab alone in 
a similar population of MTX inadequate responders.5

	 The PREMIER trial and the GO-FORWARD trial both 
demonstrated the value of adding a TNF inhibitor to the 
therapy of patients who were inadequate responders to MTX 
alone. Similar clinical trial evidence supports the benefit of 
initial therapy with etanercept plus MTX compared with 
etanercept alone. In the TEMPO trial, patients not cur-
rently being treated with MTX and who had not previously 
demonstrated lack of response to this drug, were shown to 
have a greater response to the combination than to etaner-
cept monotherapy; in this trial as well, the benefit of the 
combination extended to structural progression as well as 
clinical response.6 In an alternate trial design in the JESMR 
study, patients with active disease despite MTX were either 
switched to etanercept or had etanercept added to their MTX 
(at a dose of just 6 to 8 mg/week in this Japanese study). The 
clinical response to the combination was greater at both 24 
and 52 weeks, and radiographic progression was decreased 
with the combination, leading the investigators to suggest 
that MTX be continued whenever etanercept is started.7,8 
While the effectiveness of certolizumab pegol, the fifth ap-
proved TNF inhibitor, as monotherapy has been published, 
there is no data directly comparing this approach to the use 
of certolizumab with MTX.
	 The availability of data on the addition of MTX to 
therapy with biologics other than TNF inhibitors is mixed. 
For abatacept, as with certolizumab, there is data on the ef-
ficacy of this agent as monotherapy and with concomitant 
MTX, but no data directly comparing the two approaches. 
Rituximab, on the other hand, appears to be more effective 
when administered concurrently with MTX. In a study 
of RA patients with active disease despite MTX, a single 
course of rituximab was given either alone or in combina-
tion with MTX or cyclophosphamide.9 All three dosing 
strategies for rituximab were superior to simply continuing 
MTX. Although the study was not powered to show a dif-
ference between the two, rituximab plus MTX showed a 

trend towards greater efficacy than rituximab monotherapy, 
particularly at 48 weeks, when the therapeutic effect of the 
rituximab appeared to wane in the monotherapy arm. Like 
infliximab, rituximab is a chimeric antibody, although there 
was no suggestion in this trial that the additive benefit of 
MTX was attributable to a reduction in the development of 
anti-chimeric antibodies, as this protocol did not examine 
repeat dosing. Instead, this trial suggested that the addition 
of MTX therapy was able to extend or sustain the therapeutic 
response to rituximab. 
	 The value of concomitant MTX therapy added to to-
cilizumab therapy in RA is somewhat less clear. In the 
ACT-STAR trial, designed primarily as a safety study, mono-
therapy with tocilizumab 8 mg/kg appeared to be as effective 
as tocilizumab 4 mg/kg or 8 mg/kg in combination with 
MTX.10 However, this was not a randomized study. Subjects 
receiving active monotherapy with an alternate biologic at 
screening were assigned to the monotherapy arm, making it 
impossible to truly compare the two treatment approaches. 
In the ACT-RAY trial, patients with an inadequate response 
to MTX were randomized to the addition of tocilizumab 
8 mg/kg to their MTX or switching to tocilizumab mono-
therapy. In this study, there was no difference between the 
two groups in achieving the primary endpoint, DAS28-ESR 
remission, or in EULAR good/moderate or ACR 20/50/70 
responses; however, the percentage of patients achieving 
DAS28 low disease activity was statistically greater in the 
combination arm.11 Subsequent clinical trials, reported to 
date in abstract form only, have suggested that the response 
to tocilizumab monotherapy may be comparable to the re-
sponse to tocilizumab plus MTX, which could conceivably 
make tocilizumab a more attractive biologic in situations 
where MTX is impractical or contraindicated.
	 While clinical trials can provide useful information about 
drug safety and efficacy, they may be less helpful for assess-
ing clinical strategies, such as combination therapy with 
MTX, especially when there are few trials with direct com-
parisons between monotherapy and combination therapy. 
One approach to evaluating this question is to examine the 
response to, and persistence of, treatment in large cohorts of 
patients, where one can presume that earlier discontinuation 
of therapy may relate either to lack of efficacy or to safety 
issues.
	 In the British Society for Rheumatology Biologics Reg-
ister, the use of concomitant MTX was found to be associ-
ated with a numerically greater response to both etanercept 
and infliximab, although, interestingly, the difference was 
only significant for etanercept. In this analysis, the likeli-
hood of achieving clinical remission with the etanercept 
and MTX combination was 12% versus 5% with etanercept 
alone.12 For infliximab, though, the difference was only 8% 
versus 7%.
	 The South Swedish Arthritis Treatment Group is a large, 
observational cohort of RA patients treated with a structured 
clinical protocol. In this cohort as well, combination therapy 
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with infliximab or etanercept and MTX was associated with 
greater response at 3 months follow-up and lower rates of 
discontinuation than monotherapy with either drug.13,14 
Discontinuation due to adverse events was responsible for 
the greatest difference in persistence between monotherapy 
and combination for both drugs in this study; more treat-
ment failures were seen with infliximab monotherapy but 
not with etanercept monotherapy. This cohort also included 
patients treated with adalimumab, but the number receiving 
adalimumab at the time of the analysis was too low to draw 
any meaningful conclusions.
	 The Italian GISEA registry and the Danish DANBIO 
registry also include patients treated with adalimumab, 
etanercept, and infliximab. An analysis of the DANBIO 
registry found differences in response and likelihood of drug 
withdrawal between the three TNF inhibitors; for the group 
as a whole, concomitant MTX therapy was associated with 
a greater likelihood of achieving a EULAR good response 
but not with other measures of response.15 The DANBIO 
analysis did not specifically look at the impact of MTX on 
treatment persistence. In the GISEA registry, which also 
found differences in retention rates between the three drugs, 
the greatest predictor of persistence on therapy for all three 
was the use of concomitant MTX.16

	 Finally, a recent systematic review of persistence rates 
with TNF inhibitors, while acknowledging the challenges 
of comparing discontinuation rates across studies, found 
that persistence on therapy was generally greater when TNF 
inhibitors were combined with MTX therapy.17

	 Because of their relatively recent availability and limited 
use, especially in Europe, from where much of the registry 
data originates, there is little published data on the impact 
of MTX on therapeutic persistence with certolizumab, go-
limumab, or the non-TNF inhibitor biologic therapies. One 
exception to this is found in a recent retrospective study of 
German patients treated with TNF inhibitors (N = 128) or 
tocilizumab (N = 126).18 There was a trend toward higher 
withdrawal rates with etanercept monotherapy compared 
with tocilizumab monotherapy in this study, which could 
reflect the clinical trial data suggesting that tocilizumab 
may be relatively more effective as monotherapy than TNF 
inhibitors; however, the number in each group was far too 
small to draw any firm conclusions.
	 While registry studies such as these can provide poten-
tially useful information on the durability of therapy, their 
results must be interpreted with caution. Such observational 
studies are subject to significant potential bias; differences in 
outcomes may be just as easily due to differences between 
the patients selected for the various treatment regimens as 
to differences in safety and efficacy between treatments or 
treatment combinations. Nevertheless, the consistent finding 
from all of these analyses is that, for TNF inhibitor therapy, 
concomitant MTX is associated with greater efficacy and 
longer persistence on therapy.

In sum, the bulk of the evidence suggests that the addi-

tion (or continuation) of MTX therapy with TNF inhibitor 
therapy results in generally greater efficacy, although the 
mechanism for this observation has not been firmly estab-
lished. Similar conclusions can be drawn from registry data 
suggesting longer treatment persistence with the combina-
tion. Treatment persistence may be due either to greater 
efficacy or fewer adverse events; this latter outcome may, 
itself, be linked to greater control of disease activity. The 
minimal dose of MTX necessary to confer this benefit is 
unknown, although the JESMR study, in which the mean 
dose was only 8 mg, may suggest that it is less than the 
usual therapeutic dose of 15 to 20 mg. The impact of con-
comitant MTX therapy on response to biologics other than 
TNF inhibitors, including the possibility that tocilizumab 
may be as effective as monotherapy as in combination, is 
less clear. Ongoing data being collected from registries and 
other clinical cohorts may help answer these questions.

Disclosure Statement
Eric M. Ruderman, M.D., is a consultant for AbbVie, Amgen, 
BMS, Celgene, Janssen, Lilly, Medac, Pfizer, and Vertex, 
and has provided paid expert testimony for Pfizer.

References
1. Maini RN, Breedveld FC, Kalden JR, et al. Therapeutic ef-

ficacy of multiple intravenous infusions of anti-tumor necrosis
factor alpha monoclonal antibody combined with low-dose
weekly methotrexate in rheumatoid arthritis. Arthritis Rheum. 
1998 Sep;41(9):1552-63.

2. Matsuno H, Yoshida K, Ochiai A, Okamoto M. Requirement of
methotrexate in combination with anti-tumor necrosis factor-
alpha therapy for adequate suppression of osteoclastogenesis 
in rheumatoid arthritis. J Rheumatol. 2007 Dec;34(12):2326-
33. Epub 2007 Nov 15.

3. Bartelds GM, Wijbrandts CA, Nurmohamed MT, et al. Clinical
response to adalimumab: relationship to anti-adalimumab an-
tibodies and serum adalimumab concentrations in rheumatoid 
arthritis. Ann Rheum Dis. 2007 Jul;66(7):921-6. Epub 2007
Feb 14.

4. Breedveld FC, Weisman MH, Kavanaugh AF, et al. 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 Jan;54(1):26-37.

5. Keystone EC, Genovese MC, Klareskog L, et al. Golimumab,
a human antibody to tumour necrosis factor {alpha} given
by monthly subcutaneous injections, in active rheumatoid
arthritis despite methotrexate therapy: the GO-FORWARD
Study. Ann Rheum Dis. 2009 Jun;68(6):789-96. doi: 10.1136/
ard.2008.099010. Epub 2008 Dec 9.

6. Klareskog L, van der Heijde D, de Jager JP, et al. Therapeutic
effect of the combination of etanercept and methotrexate com-
pared with each treatment alone in patients with rheumatoid
arthritis: double-blind randomised controlled trial. Lancet.
2004 Feb 28;363(9410):675-81.

7. Kameda H, Kanbe K, Sato E, et al. Continuation of metho-

Ex. 2122-003



Bulletin of the Hospital for Joint Diseases 2013;71(Suppl 1):S29-32S32

trexate resulted in better clinical and radiographic outcomes 
than discontinuation upon starting etanercept in patients 
with rheumatoid arthritis: 52-week results from the JESMR 
study. J Rheumatol. 2011 Aug;38(8):1585-92. doi: 10.3899/
jrheum.110014. Epub 2011 May 15.

8.	 Kameda H, Ueki Y, Saito K, et al. Etanercept (ETN) with 
methotrexate (MTX) is better than ETN monotherapy in pa-
tients with active rheumatoid arthritis despite MTX therapy: 
a randomized trial. Mod Rheumatol. 2010 Dec;20(6):531-8. 
doi: 10.1007/s10165-010-0324-4. Epub 2010 Jun 24.

9.	 Edwards JC, Szczepanski L, Szechinski J, et al. Efficacy of 
B-cell-targeted therapy with rituximab in patients with rheu-
matoid arthritis. N Engl J Med. 2004 Jun;350(25):2572-81.

10.	 Weinblatt ME, Kremer J, Cush J, et al. Tocilizumab as mono-
therapy or in combination with nonbiologic disease-modifying 
antirheumatic drugs: twenty-four-week results of an open-
label, clinical practice study. Arthritis Care Res (Hoboken). 
2013 Mar;65(3):362-71. doi: 10.1002/acr.21847.

11.	 Dougados M, Kissel K, Sheeran T, et al. Adding tocilizumab 
or switching to tocilizumab monotherapy in methotrexate 
inadequate responders: 24-week symptomatic and structural 
results of a 2-year randomised controlled strategy trial in 
rheumatoid arthritis (ACT-RAY). Ann Rheum Dis. 2013 
Jan;72(1):43-50. doi: 10.1136/annrheumdis-2011-201282. 
Epub 2012 May 5.

12.	 Hyrich KL, Symmons DP, Watson KD, et al. Comparison of 
the response to infliximab or etanercept monotherapy with the 
response to cotherapy with methotrexate or another disease-
modifying antirheumatic drug in patients with rheumatoid 
arthritis: results from the British Society for Rheumatology 
Biologics Register. Arthritis Rheum. 2006 Jun;54(6):1786-94.

13.	 Kristensen LE, Kapetanovic MC, Gülfe A, et al. Predictors of 
response to anti-TNF therapy according to ACR and EULAR 

criteria in patients with established RA: results from the South 
Swedish Arthritis Treatment Group Register. Rheumatology 
(Oxford). 2008 Apr;47(4):495-9. doi: 10.1093/rheumatology/
ken002. Epub 2008 Mar 3.

14.	 Kristensen LE, Saxne T, Nilsson JA, Geborek P. Impact of 
concomitant DMARD therapy on adherence to treatment with 
etanercept and infliximab in rheumatoid arthritis. Results from 
a six-year observational study in southern Sweden. Arthritis 
Res Ther. 2006;8(6):R174.

15.	 Hetland ML, Christensen IJ, Tarp U, et al. Direct comparison 
of treatment responses, remission rates, and drug adherence 
in patients with rheumatoid arthritis treated with adalimumab, 
etanercept, or infliximab: results from eight years of surveil-
lance of clinical practice in the nationwide Danish DANBIO 
registry. Arthritis Rheum. 2010 Jan;62(1):22-32. doi: 10.1002/
art.27227.

16.	 Iannone F, Gremese E, Atzeni F, et al. Longterm retention 
of tumor necrosis factor-alpha inhibitor therapy in a large 
italian cohort of patients with rheumatoid arthritis from the 
GISEA registry: an appraisal of predictors. J Rheumatol. 2012 
Jun;39(6):1179-84. doi: 10.3899/jrheum.111125. Epub 2012 
Apr 1.

17.	 Blum MA, Koo D, Doshi JA. Measurement and rates of 
persistence with and adherence to biologics for rheumatoid 
arthritis: a systematic review. Clin Ther. 2011 Jul;33(7):901-
13. doi: 10.1016/j.clinthera.2011.06.001. Epub 2011 Jun 29.

18.	 Kaufmann J, Feist E, Roske AE, Schmidt WA. Monotherapy 
with tocilizumab or TNF-alpha inhibitors in patients with 
rheumatoid arthritis: efficacy, treatment satisfaction, and 
persistence in routine clinical practice. Clin Rheumatol. 2013 
Sep;32(9):1347-55. doi: 10.1007/s10067-013-2281-8. Epub 
2013 May 24.

Ex. 2122-004




