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Abstract
Most studies of methotrexate (MTX) in combination with tumor necrosis factor (TNF) inhibitors have focused on treatment-naive
patients with early disease. The goal of this study was to evaluate whether previous biologic therapy influenced the impact of
concomitant MTX in patients initiating treatment with adalimumab.
We retrospectively analyzed data from 2 large noninterventional studies of German patients with active rheumatoid arthritis (RA)

who initiated adalimumab therapy during routine clinical practice. Patients were seen between April 2004 and February 2013 for
study 1 and between April 2003 and March 2013 for study 2. Key outcomes were Disease Activity Score-28 joints (DAS28), patient
global assessment of health (PGA), and pain. Subgroup analyses by prior biologic treatment were performed on patients treated with
continuous adalimumab monotherapy or adalimumab plus MTX for 12 months and 2-sample t tests were used to evaluate
differences. We also assessed outcomes in subgroups in which MTX had been added or removed at 6 months and compared
outcomes with 1-sample t tests.
Of 2654 patients, 1911 (72%) were biologic naive and 743 (28%) had received prior biologic therapy, usually with a TNF inhibitor. All

subgroups showed improvements following initiation of adalimumab therapy. In patients with no previous biologic treatment,
continuous adalimumab plus MTX was associated with greater improvements in DAS28, PGA, and pain at month 12 compared with
continuous adalimumab monotherapy (P= .0006, .0031, and .0032, respectively). In patients with previous biologic treatment,
concomitant MTX was associated with statistically significant benefits in pain only. Adding MTX at month 6 resulted in additional
benefits in patients with no prior biologic therapy, but not those with previous biologics.
We conclude that concomitant MTX resulted in additional improvements in DAS28 and PGA vs adalimumab monotherapy in

patients with no previous biologic therapy, but changes were not statistically significant in patients treated with prior biologics. These
findings may help inform the patient/provider treatment decision during routine clinical care.

Abbreviations: DAS28=Disease Activity Score-28 joints, MTX=methotrexate, PGA= patient global assessment of health, RA=
rheumatoid arthritis, TNF = tumor necrosis factor.
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KEY POINTS

� In this retrospective analysis of patients in routine clinical
practice, concomitant MTX plus adalimumab was
significantly superior to adalimumab monotherapy in
reducing disease activity in biologic-naive patients with
RA, consistent with data from randomized clinical trials.

� However, MTX plus adalimumab did not show a
significant difference to adalimumab monotherapy in
reducing disease activity in RA patients previously treated
with biologic therapy (primarily TNF inhibitors).

� These findings should be considered as part of the risk/
benefit assessment for adding concomitant MTX in RA
patients initiating therapy with adalimumab.
1. Introduction

The addition of methotrexate (MTX) to adalimumab, a tumor
necrosis factor (TNF) inhibitor, has been shown to result in short-
term and sustained long-term benefits in patients with early
rheumatoid arthritis (RA), including reductions in radiographic
progression.[1–3] Similar observations have been made for other
TNF inhibitors as well, including infliximab, etanercept, and
golimumab.[4] In general, however, randomized trials concerning
the additional contribution of concomitant MTX compared with
anti-TNF monotherapy have focused on patients with early
RA.[5] The effect of concomitant MTX has not been well studied
in patients with long-standing disease.
In routine clinical practice, approximately one-third of RA

patients treated with biologic therapy are on biologic mono-
therapy.[6–9] However, the impact of this therapeutic choice on
outcomes in the population as a whole or in specific subgroups of
patients has not been systematically assessed in large-scale
studies. In particular, there are minimal data available to identify
subgroups of patients who may be positively or negatively
affected by the decision to pursue monotherapy.
To explore the role of concomitant MTX in treatment response

during routine clinical care, we used data from large noninterven-
tional studies of patients withRAwhowere initiating therapywith
adalimumab. Previously we reported that RA patients with prior
biologic treatment experienced reducedbenefit following initiation
of adalimumab therapy compared with biologic naive patients,
although clinically important improvements were still observed in
both subgroups.[10,11] The goal of this study was to evaluate
whether previous biologic therapy influenced the impact of
concomitant MTX in patients initiating treatment with adalimu-
mab during routine clinical care.

2. Methods

2.1. Patients and study design

Patients in this study were enrolled in one of 2 multicenter,
noninterventional cohort studies of patients treated with
adalimumab during routine clinical practice in Germany that
shared nearly identical study designs.[10,11] Patients in the 2-year
noninterventional study (NCT01077258) were seen between
April 2004 and February 2013.[10] Patients in the 5-year
noninterventional study (NCT01078090) were seen between
April 2003 and March 2013.[11]
2

To be included in the noninterventional studies, patients were
required to have a diagnosis of RA, a clinical indication for
treatment with a TNF inhibitor, and no contra-indications to
anti-TNF therapy. All patients were informed of the study
objectives and gave written consent for the anonymous use of
their personal data in statistical analyses. Because of the
noninterventional nature of this study, ethics approval was not
required by German law. Patients in these trials were given
adalimumab therapy according to routine clinical practice at the
discretion of the treating clinician. The recommended dosage
of adalimumab is 40mg administered subcutaneously (SC)
every other week in combination with MTX unless MTX is
inappropriate.
Only patients with data recorded within 14 days of start of

therapy and who received adalimumab monotherapy or
adalimumab plus MTX were included in the retrospective
analyses reported here. Patients who received other nonbiologic
disease-modifying antirheumatic drugs (DMARDs) or biologic
therapies and those with previous adalimumab therapy or
inadequate data were excluded from these analyses. In addition,
patients were required to have active RA (Disease Activity Score-
28 joints [DAS28] ≥3.2) and information on MTX treatment at
months 0, 6, and 12.
2.2. Assessments

Disease activity was assessed by the DAS28, a validated
instrument in which higher scores indicate greater disease
activity.[12] The patient-reported outcomes of patient global
assessment of health (PGA) and pain were assessed on 11-point
categorical scales in which 0 represented the best possible
status and 10 indicated the worst possible status. The analyses
reported here focus primarily on assessments conducted at
baseline and month 12. During the 1st year of treatment,
additional assessments were conducted at months 3 and 6.
All patients with available data were included in each
assessment.
2.3. Statistical analyses

Summary statistics are presented for demographic and disease
characteristics. Missing data were not imputed.
Change from baseline analyses were performed on patients

with data for that outcome at baseline and month 12. Two-sided
t tests were used to assess statistical significance. Two-sample
t tests were used to evaluate between-group differences between
the independent subgroups of adalimumab monotherapy and
adalimumab plusMTX. One-sample t tests were used to evaluate
the effect of adding or removing MTX at month 6 by assessing
whether observed inter-individual differences between month 6
and month 12 were equal to 0. P values <.05 were considered
statistically significant.
Response rates for each outcome were evaluated using

previously published methods[13,14] for determining critical
differences (dcrit) for minimum changes required for significant
individual patient responses (change from baseline ≥1.8 for
DAS28 and ≥3 for pain and PGA). The statistical significance of
differences in response rates for patients receiving continuous
adalimumab monotherapy compared with continuous concomi-
tant MTX was assessed with 2-sided Fisher tests. Statistical
analyses were performed using SAS statistical software Version
9.2 (SAS, Cary, NC).
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3. Results

3.1. Baseline characteristics

Of 2654 patients included in these analyses, 1911 patients
(72.0%) were biologic naive and the remaining 743 patients
(28.0%) had received previous biologics.Most (710/743; 95.6%)
of the patients treated with prior biologics had received at least 1
anti-TNF agent. The most common previous biologic therapies
were etanercept (68%) and infliximab (40%) (patients could
have more than 1 previous biologic therapy).
For subgroup analyses, patients were categorized on the basis

of previous treatment with biologic therapies. Within each
category (with or without previous biologics), patients were
placed into subgroups on the basis of MTX therapy. Subgroups
consisted of: continuous adalimumab monotherapy for 12
months; continuous adalimumab plus MTX for 12 months;
addition of MTX at month 6; removal of MTX at month 6.
Baseline characteristics of the subgroups were well matched for
demographic characteristics (Table 1). Patients had received a
mean of 2 to 3 previous DMARDs. As might be expected,
patients with prior biologic therapy tended to have a longer
disease duration than those with no previous biologic treatment.
Most (80.5%) of the patients with prior biologic therapy had
been treated with only 1 previous biologic. Approximately 3
quarters of patients were treated with systemic glucocorticoids.
For patients on MTX, mean doses ranged from 11.3 to 15.6mg/
wk. Overall, patients had moderate to severe disease as indicated
Table 1

Baseline characteristics of the study population.

Without previous biologics

Continuous
ADA mono

Continuous
ADA+MTX

MTX added
at month 6

Number of patients 583 1236 42
Gender, % female 79.2 75.3 71.4
Age, years 56.4 (13.6) 54.2 (12.2) 54.4 (13.0)
Body mass index, kg/m2 25.9 (5.2) 26.3 (4.7) 26.4 (4.5)
Disease duration, yr 12.1 (10.2) 10.7 (9.2) 10.6 (8.7)
MTX dosage,

∗
mg/wk

Mean NA 15.6 (5.0) 13.0 (4.5)
Median 15.0 12.5

Glucocorticoid therapy
% of patients 82.0% 83.1% 88.1%
Dose,† mg/d 8.9 (5.8) 8.4 (6.4) 8.6 (5.3)

Prior DMARDs 2.8 (1.3) 2.3 (1.3) 2.8 (1.7)
Number of prior biologic therapies, % NA NA NA
1
2
≥3

DAS28 score
Baseline 5.69 (1.08) 5.67 (1.10) 5.63 (0.90)
At time of MTX change NA NA 3.78 (1.44)

PGA score
Baseline 6.45 (1.92) 6.25 (1.87) 7.10 (1.28)
At time of MTX change NA NA 4.40 (2.26)

Pain score
Baseline 6.46 (2.25) 6.38 (2.03) 7.24 (1.64)
At time of MTX change NA NA 4.33 (2.42)

Mean values (standard deviation) are shown unless otherwise indicated. Not all values were available fo
ADA= adalimumab, DAS28=Disease Activity Score-28 joints, MTX=methotrexate; NA=not applicable
∗
Dosage at time of treatment initiation for “continuous ADA+MTX” and “MTX added” groups; dosage

† Prednisolone equivalent dose in patients treated with systemic glucocorticoids.
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byDAS28 (range of 5.44–5.91 depending on the subgroup), PGA
(6.14–7.10), and pain (6.38–7.24) scores.
3.2. Effect of continuous concomitant MTX in patients
with or without prior biologic therapy

As expected from our earlier study using all enrolled patients in
the 5-year interventional study,[11] all subgroups showed
significant improvements in disease activity (change from
baseline to month 12 in DAS28) following initiation of
adalimumab therapy (P< .0001) (Fig. 1). A significantly
improved DAS28 response rate was observed for patients with
no previous biologic therapy compared with those with previous
biologic therapy regardless of the use of concomitant MTX
(P= .016 for adalimumab monotherapy and P< .0001 for
adalimumab plus MTX; data not shown).
To explore the impact of continuous concomitant MTX on

treatment response by prior biologic therapy status, we compared
outcomes in patients who received continuous treatment over 12
months with adalimumab monotherapy with those who had
received adalimumab plus MTX. For change from baseline
analyses, patients served as their own internal control: differences
in outcomes between the patient’s score at baseline and their
score at 12 months were calculated. The benefit of concomitant
MTX was found to reach statistical significance primarily in
patients with no previous biologic therapy (Table 2). Concomi-
tant MTX resulted in significant improvements in change from
With previous biologics

MTX removed
at month 6

Continuous
ADA mono

Continuous
ADA+MTX

MTX added
at month 6

MTX removed
at month 6

50 255 438 33 17
62.0 83.5 76.9 75.8 88.2

52.0 (11.5) 57.4 (12.8) 53.6 (13.0) 54.6 (12.5) 49.3 (10.4)
25.7 (4.4) 26.4 (5.2) 26.0 (4.9) 26.7 (5.5) 25.4 (5.0)
10.4 (9.5) 15.3 (11.1) 12.5 (8.7) 15.2 (11.6) 9.8 (5.8)

12.3 (4.5) NA 14.7 (4.7) 11.3 (3.6) 13.8 (10.6)
15.0 15.0 10.0 10.0

76.0% 79.2% 84.0% 81.8% 70.6%
8.5 (7.0) 10.1 (8.0) 8.4 (6.1) 8.7 (4.4) 9.1 (6.7)
2.1 (1.0) 3.1 (1.4) 2.7 (1.3) 2.8 (1.6) 2.6 (1.4)

NA
81.6% 79.9% 75.8% 88.2%
17.3% 16.4% 24.2% 11.8%
1.2% 3.7% 0.0% 0.0%

5.69 (0.97) 5.91 (1.22) 5.80 (1.17) 5.87 (1.26) 5.44 (1.20)
3.40 (1.34) NA NA 3.92 (1.38) 3.41 (1.27)

6.14 (1.76) 6.73 (1.79) 6.68 (1.78) 6.97 (1.72) 6.88 (1.73)
3.68 (1.79) NA NA 4.94 (2.00) 3.93 (1.77)

6.54 (2.06) 6.68 (1.94) 6.76 (1.99) 6.97 (2.05) 6.75 (1.88)
3.36 (1.92) NA NA 4.85 (2.15) 3.67 (1.76)

r each patient; missing values were not imputed.
, PGA=patient global assessment of disease activity.
at time of MTX removal for “MTX removed” group.
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baseline to month 12 and in therapeutic response rates for
DAS28, PGA, and pain in patients with no previous biologic
therapy compared with the changes observed in patients on
adalimumab monotherapy.
For patients with previous biologic therapy, concomitant

MTX was not associated with significant improvements in
DAS28 or PGA at month 12 compared with adalimumab
monotherapy. However, although differences were not statisti-
cally significant, patients receiving concomitant MTX did show
numerically greater reductions in disease activity (Fig. 1). For the
outcome of pain in patients with previous biologic therapy, a
significant improvement in change from baseline was observed in
Table 2

Effect of continuous concomitant methotrexate on disease activity b

Without previous bio

Outcome ADA mono ADA+MTX

DAS28
n 545 1169
Mean change (SD) baseline to month 12 �1.97 (1.39) �2.22 (1.37
Response rate at month 12

∗
55.0% 60.6%

PGA
n 566 1212
Mean change (SD) baseline to month 12 �2.11 (2.55) �2.48 (2.37
Response rate at month 12† 44.3% 50.6%

Pain
n 565 1206
Mean change (SD) baseline to month 12 �2.34 (2.81) �2.75 (2.58
Response rate at month 12‡ 45.7% 53.7%

Patients received continuous adalimumab monotherapy or adalimumab plus MTX for 12 months. For all 3
between month 12 and baseline in patients with data for both time points (not available for all patients
adalimumab plus MTX were determined by 2-sample t tests for change from baseline and by 2-sampl
ADA= adalimumab, DAS28=Disease Activity Score-28 joints, MTX=methotrexate, NA=not applicable
∗
Proportion of patients with a significant individual response in DAS28 (change from baseline of ≥1.8

† Proportion of patients with a significant individual response for PGA (change from baseline of ≥3) as
‡ Proportion of patients with a significant individual response for pain (change from baseline of ≥3) as

4

the adalimumab plus MTX subgroup compared with the
adalimumab monotherapy subgroup, although the difference
in therapeutic response rates for pain as calculated by dcrit criteria
for significant individual changes did not achieve statistical
significance (Table 2).
3.3. Effect of adding or removing concomitant MTX
therapy during adalimumab treatment

To explore the preferential effect of MTX further, we evaluated
the impact of changes in MTX (addition or removal) at month 6
on DAS28 at month 12 (Fig. 2); each individual served as their
y prior biologic therapy.

logics With previous biologics

P value ADA mono ADA+MTX P value

229 408
) .0006 �1.71 (1.35) �1.74 (1.37) .76

.0350 47.6% 47.8% 1.00

238 424
) .0031 �1.93 (2.25) �2.25 (2.15) .07

.0146 41.6% 42.7% .81

237 424
) .0032 �1.92 (2.55) �2.48 (2.40) .0055

.0016 39.7% 47.6% .0506

outcomes, decreases represent improvements. Change in outcomes was calculated as the difference
) and reported as mean (standard deviation). P values for adalimumab monotherapy compared with
e Fisher tests for response rates.
, PGA=patient global assessment of disease activity, SD= standard deviation.
) as determined by dcrit criteria.
determined by dcrit criteria.
determined by dcrit criteria.



-1.5

-1

-0.5

0

0.5

1

1.5

M
ea

n 
ch

an
ge

 in
 D

A
S2

8 
m

on
th

 6
 to

 1
2 

Remove MTX Add MTX 

Im
pr

ov
em

en
t 

.024* P values for change from 
month 6 to month 12 .68 

Without prior biologics 

With prior biologics 

.021† .78  

n = 38 n = 14 n = 44 n = 28 

Figure 2. Effect of change in concomitant MTX therapy on disease activity by prior biologic therapy status. Mean change in DAS28 was calculated as the difference
between month 12 and month 6 in patients with data for both time points. Capped bars indicate 95% confidence intervals. Decreases represent improvements. P
values for change from month 6 to month 12 were determined by 1-sample t tests (2-sided). ADA=adalimumab, DAS28=Disease Activity Score-28 joints, MTX=
methotrexate. ∗Significant improvement in DAS28, †Significant worsening in DAS28.

Schmalzing et al. Medicine (2020) 99:19 www.md-journal.com
own control. In patients without prior biologic therapy, adding
MTX atmonth 6 resulted in a significant improvement in DAS28,
and removal at month 6 resulted in a significant worsening. The
addition or removal of MTX did not have a significant effect on
DAS28 in patients with prior biologics. Neither PGA nor pain
was significantly affected by addition or removal of MTX in any
of the subgroups (data not shown).

3.4. Changes in glucocorticoid therapy in patients
receiving continuous concomitant MTX

The favorable effect associated with MTX in patients without
previous biologic therapy could potentially be explained by a
therapeutic response mediated by increased use of systemic
glucocorticoid therapy in the biologic-naive subgroup receiving
concomitantMTX.Although the proportions of patients receiving
systemic glucocorticoids at baseline were comparable for patients
receiving continuous concomitant MTX with or without
previous biologic therapy (Table 1), by month 12 the proportion
of patients receiving glucocorticoids in the adalimumab plusMTX
subgroup with no previous biologic treatment was markedly
reduced (65.6%) compared with the adalimumab plus MTX
subgroup treated with prior biologic therapy (75.3%), and the
meandosewas similarly reduced (from8.4mg/d at baseline in both
groups to 5.1mg/d in patients on adalimumab plusMTXwithout
prior biologics and 5.8mg/d in those with prior biologics). These
findings are consistent with an improved therapeutic response in
the adalimumab plus MTX subgroup without prior biologic
therapy. We therefore conclude that a greater use of systemic
5

corticosteroids does not account for the improvements observed
with MTX therapy in biologic-naive patients.
4. Discussion

The availability of a large cohort of RA patients initiating
treatment with adalimumab provided the opportunity to explore
the effect of concomitant MTX therapy in patients with or
without prior biologic therapy. In this study, we found that RA
patients with no previous biologic therapy benefited from the
combination of MTX and adalimumab compared with adali-
mumab alone. This was observed both for DAS28 and for the
patient-reported outcomes of PGA and pain. In contrast, patients
with prior biologic therapies benefited from treatment with
adalimumab, but the addition of concomitant MTX did not
result in significant additional improvements in DAS28 or PGA
compared with adalimumab monotherapy. For the outcome of
pain, patients with prior biologic therapy did show a significantly
greater change from baseline to month 12 with concomitant
MTX, but no difference in the rate of individual responses
compared with monotherapy.
To further test the hypothesis that MTX was associated with

benefit in patients with no prior biologics compared with those
receiving previous biologics, we evaluated month 12 outcomes in
subgroups of patients who added or stopped MTX at month 6.
Patients served as their own controls in these analyses, thus
eliminating confounding factors associated with analyses of
population means. Although sample sizes were small, the
subgroup analyses supported the earlier conclusion that

http://www.md-journal.com
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concomitant MTX provides greater benefits in biologic-naive
patients than in those who have been treated with prior biologics.
A large body of evidence supports the beneficial effects of

combination therapy with TNF inhibitors and MTX compared
with biologic monotherapy alone, including the adalimumab
PREMIER trial.[1] In the PREMIER trial, combination therapy
with adalimumab plus oral MTX (20mg/wk) was superior to
adalimumab alone and to MTX alone at 2 years,[1] and the
benefits of combination therapy extended up to 10 years.[2]

However, the PREMIER trial only enrolled MTX-naive patients
with early RA (<3 years duration).[1] The patient population
analyzed in the PREMIER trial was thus quite different from the
population described here, which had a mean disease duration of
10 to 15 years and had been treated with a mean of 2 to 3
previous DMARDs (depending on the subgroup).
The appropriate usage and optimization of MTX in patients

with RA is still evolving. There is evidence that parenteral
administration, including SC MTX, may be more effective than
oral therapy, especially at higher doses.[15,16] Current European
League Against Rheumatism guidelines for RA recommend a
rapid escalation of MTX to a dose of 25 to 30mg/wk for MTX
monotherapy, but do not provide dosing guidelines for MTX in
combination with TNF inhibitors.[17] As mentioned previously,
the adalimumab PREMIER trial used an oral MTX dose of
20mg/wk.[1] In the CONCERTO trial in patients with early
biologic and MTX-naive RA receiving treatment with adalimu-
mab, patients receiving concomitant therapy with oral MTX
10mg/wk had almost identical outcomes to those receiving
therapy with oral MTX 20mg/wk.[18] However, in patients with
established RA receiving oral MTX at ≥15mg/wk for at least
12 weeks before initiating adalimumab, patients who were
randomized to low dosage (7.5mg/wk) vs high dosage (20mg/
wk) MTX in combination with adalimumab had slightly less
favorable outcomes, although differences were minor.[19] The
best dosage of MTX in combination with adalimumab thus
remains unclear, although oral doses between 10 and 20mg/wk
appear to achieve largely the same results. In our study, patients
received MTX at 11.3 to 15.6mg/wk, depending on the
subgroup. Although it is possible that some of the patients on
MTX in our study were suboptimally dosed, based on previous
studies it seems likelymost patients were receiving adequate doses
of MTX to confer a clinical benefit.
The diminished effect of concomitant MTX in patients with

previous biologic treatment could potentially be due to several
different or overlapping factors, including (but not limited to)
reduced responses to MTX in patients with longer disease
durations or other patient characteristics specific to the subgroup
treated with prior biologics, curtailed responses in patients with
any form of previous treatment, reduced MTX effects on
antidrug antibody formation in patients receiving prior biologics,
or alterations in the inflammatory course of the disease during
prior biologic therapy that decreases the impact of MTX. There
is some evidence that previous nonbiologic DMARD therapy is
associated with a reduced response to MTX in patients receiving
MTX monotherapy[20] or MTX in combination with biologic
therapy,[5] suggesting that patients who receive any previous RA
treatment may be more refractory to the therapeutic effects of
MTX than treatment-naive patients. It is therefore possible that
in the background of the overall lower response to TNF inhibitors
in patients treated with previous biologics,[11,21] the incremental
benefit of concomitant MTX decreases to the level that a
statistically significant difference can no longer be detected. This
6

explanation is supported by the consistent but nonsignificant
difference in response observed with concomitant MTX
compared with adalimumab monotherapy in patients treated
with prior biologics at all time points during the 1st year after
initiation of adalimumab therapy.
Another possible explanation for our observations is a reduced

effect of MTX on antidrug antibody formation in patients who
have received previous biologic therapy compared with biologic-
naive patients. MTX is known to reduce the immunogenicity of
adalimumab,[22] and concomitant MTX is associated with
improved drug survival for TNF inhibitors.[23,24] It is possible
that this effect is modified by previous biologic therapy.
Alternatively, previous treatment with biologics may alter the
inflammatory course of the disease to an extent that the benefits of
MTX are less pronounced. The significant effect of MTX on self-
reported pain in patients regardless of previous biologic treatment
may indicate that pathways associated with pain are additional to
or different from those that moderate disease activity. Further
studies will be required to explore these possibilities for the
differential effect of MTX by prior biologic therapy.
The relevance of a better understanding of the impact of

concomitantMTXon clinical outcomes is highlighted by the high
proportion of patients on biologic monotherapy in routine
clinical practice. For some patients, the benefits of concomitant
MTX may be outweighed by tolerability issues,[25] which are
potentially exacerbated by a low patient awareness of issues
relevant to MTX safety.[26] In this observational study, 32% of
patients received adalimumab monotherapy; this figure is
consistent with the 25% to 40% of RA patients reported to
receive biologic monotherapy during routine clinical care.[6–9]

These numbers may underestimate the use of biologic mono-
therapy. A recent study found that clinicians misclassifyMTXuse
in up to 20% of patients, usually because the patient has
discontinued MTX therapy or missed doses.[27] It is of interest
that 2 studies have reported that biologic monotherapy is more
common in patients with previous biologic therapy than in
biologic-naive patients.[6,8] The reduced use of MTX with
previous biologic therapy could be due to tolerability issues in
more heavily treated patients,[25] or could potentially reflect
clinical experience with reduced response in patients with prior
biologic therapy treated with concomitant MTX, as we have
found in the study reported here.
4.1. Limitations

The study reported here was not randomized, and the treatment
decision of whether to add concomitant MTX was likely
influenced by patient characteristics as well as physician and
patient preferences, thereby reflecting real-world clinical care. As
with all retrospective observational studies, potentially con-
founding factors, including patient characteristics and varying
MTX doses, could influence outcomes and provide alternate
explanations for the differences observed here. Missing data may
also have influenced our findings. Accordingly, the data from this
observational study support an interesting hypothesis concerning
reducedMTX activity in patients treated with prior biologics, but
randomized trials will be required to confirm this finding. In
addition, the conclusions from this study are restricted to
combination therapy with adalimumab plus MTX and are
primarily confined to patients receiving previous biologic therapy
with TNF inhibitors, as more than 95% of the prior biologic
patients in this study had received treatment with at least 1 TNF
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inhibitor. Further studies will be needed to determine whether
these observations apply to other biologic therapies, including
those with a different mechanism of action. The reduced benefit
observed with TNF inhibitors in patients treated with prior
biologic therapy is a common finding not restricted to
adalimumab.[21] We therefore consider it likely that our results
concerning adalimumab and concomitant MTX in patients with
prior biologic therapy can be extrapolated to other TNF
inhibitors as well. However, additional studies will be required
to confirm this hypothesis.

5. Conclusion

In conclusion, our study provides strong support for continuous
concomitant MTX therapy in patients initiating adalimumab
who have not received previous biologic therapy. Although initial
administration of combination therapy is optimal, the addition of
MTX at a later time point results in statistically significant
improvements in outcomes in biologic-naive patients. On the
contrary, if these patients stop MTX comedication, it is
important to be aware that they may lose some disease control.
For patients treated with prior biologic therapy in this study,
concomitant MTX did not result in significant improvements in
the effectiveness of adalimumab with respect to DAS28 or PGA,
but there were some benefits on pain and modest improvement in
other parameters that may have had clinical significance to
individual patients. The findings from this study should be used
to help inform the patient/provider decision on the use of
adalimumab monotherapy vs adalimumab plus MTX in the
treatment of RA.
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