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Abstract
Objective The present non-inferiority study was designed to compare the effect of discontinuing versus continuing 
methotrexate (MTX) alongside certolizumab pegol (CZP) on maintaining low disease activity (LDA) in rheumatoid 
arthritis (RA) patients already stable on combination therapy.

Methods This multicentre, open-label, randomised, controlled trial included RA patients with sustained LDA (Clinical 
Disease Activity Index [CDAI] ≤ 10) for ≥ 12 weeks with CZP + MTX. Patients were randomised 1:1 by computer to 
either continue MTX (CZP + MTX group) or discontinue MTX after a 12-week reduction period (CZP group) using a 
dynamic allocation strategy with the minimisation method. The primary endpoint was the proportion of patients 
maintaining LDA without a flare (i.e., a CDAI score > 10 or intervention with rescue treatments for any reason) at week 
36 (24 weeks after MTX discontinuation). Non-inferiority is verified if the lower limit of the 90% confidence interval (CI) 
using normal approximation for the difference in the proportion of cases that maintained LDA at week 36 between 
the intervention group and control group exceeds the non-inferiority margin.

Results All 84 screened patients were randomised to the CZP + MTX group (n = 41) and CZP group (n = 43), and 
were included in the efficacy analysis. Proportions (90% CI) of patients who maintained LDA at week 36 were 85.4% 
(76.3 to 94.4%) in the CZP + MTX group and 83.7% (74.5 to 93.0%) in the CZP group. The difference (90% CI) between 
the two groups was − 1.6% (-14.6 to 11.3%), with the lower limit of the 90% CI exceeding the non-inferiority margin 
of -18%. Reported adverse events were broadly similar between the two groups. The proportion of patients with 
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Introduction
The advent of novel therapeutic agents, including bio-
logic/targeted synthetic disease-modifying antirheumatic 
drugs (b/tsDMARDs), alongside treatment strategies 
have enabled many rheumatoid arthritis (RA) patients to 
achieve their treatment targets, such as clinical remission 
or low disease activity (LDA) [1]. Combination therapy 
with b/tsDMARDs and methotrexate (MTX) has been 
shown to be highly effective in controlling disease activ-
ity in RA patients [2–6]. Given the chronic nature of RA 
treatment, the current challenge is to optimise cost-effec-
tiveness and safety while maintaining treatment efficacy. 
Tapering bDMARDs has been shown to yield substantial 
cost savings without compromising disease control [7]. 
The TARA study, a randomised controlled trial (RCT), 
demonstrated that tapering either tumour necrosis fac-
tor (TNF) inhibitors or conventional synthetic DMARDs 
(csDMARDs), including MTX, first was similarly cost-
effective. Notably, drug costs were significantly reduced 
in patients who tapered TNF inhibitors first, although 
this benefit was partially offset by increased overhead 
costs associated with reduced productivity [8].

Concomitant MTX can enhance the response to 
bDMARD therapy by inhibiting the clearance of 
bDMARDs and synergistic effects on the disease pro-
cess itself [9]. However, the use of MTX may lead to 
adverse events (AEs), including gastrointestinal (GI) 
symptoms and liver dysfunction. Folic acid supplemen-
tation has been shown to mitigate these AEs [10]. We 
previously reported that, among Japanese RA patients 
receiving a median dose of 8  mg MTX, approximately 
30% experienced GI symptoms, although roughly 90% 
of these patients were concurrently using folic acid [11, 
12]. A recent study conducted in Japan found that the 
cumulative incidence of liver dysfunction in patients 
receiving MTX in combination with folic acid over a 
five-year period was 13% [13]. While discontinuation 
of concomitant MTX can reduce the above-mentioned 
AEs and increase safety in long-term treatment with 
bDMARDs, it may cause a relapse in disease activity. 
Previous studies, including RCTs, demonstrated that 
good disease activity can be maintained after discontinu-
ing MTX in RA patients who achieved treatment targets 
with tocilizumab, an interleukin-6 inhibitor, and MTX 
[14–18]. On the other hand, there is little evidence for 

discontinuing concomitant MTX when used together 
with TNF inhibitors.

Certolizumab pegol (CZP) is a PEGylated Fab’ frag-
ment of a humanised anti-human TNFα monoclonal 
antibody. In general, PEGylation decreases immunoge-
nicity and lengthens the circulating half-life of antibodies 
due to decreased clearance [19]. CZP demonstrated clini-
cal efficacy in monotherapy as well as with concomitant 
MTX in RA patients [20–23]. These findings open up the 
possibility of MTX discontinuation in RA patients if dis-
ease control can be maintained. To this end, the present 
non-inferiority study was designed to compare the effect 
of discontinuation and continuation of concomitant 
MTX on the maintenance of response in RA patients on 
CZP + MTX with sustained LDA.

Patients and methods
Study design
The present study, referred to as “the certolizumab Pegol 
treatment with Reducing and stoppIng MEthotrexate in 
patients with Rheumatoid Arthritis in stable LDA state” 
(hereafter, the PRIMERA study), is a multicentre, open-
label, randomised, controlled 52-week trial conducted 
in Japan (Japan Registry of Clinical Trials identifier: 
jRCTs041200048;  h t t p  s : /  / j r c  t .  n i p  h . g  o . j p  / e  n - l  a t e  s t - d  e t  a i l / j 
R C T s 0 4 1 2 0 0 0 4 8). This report analyses data from the first 
36 weeks of the 52-week study, including the primary 
endpoint.

Patients were randomised 1:1 by computer to the MTX 
continuation (CZP + MTX) and MTX discontinuation 
(CZP) groups based on age, sex, disease duration, Clini-
cal Disease Activity Index (CDAI), and MTX dose (< 10 
or ≥ 10  mg/week) using a dynamic allocation strategy 
with the minimisation method. Study group assignment 
was performed by using a centralised, secure, and inter-
active web-based system (viedoc, Viedoc Technologies) 
accessible from each study site.

The study treatment scheme is shown in Fig. 1A. In the 
CZP group, the MTX dose was reduced by half at week 
0, and discontinued at week 12 if LDA was maintained. 
Specifically, the MTX dose was halved and rounded up to 
the nearest multiple of 2 mg (e.g., 14 mg/week to 8 mg/
week), since MTX orally administered to RA patients in 
Japan generally comes in 2 mg tablets. In both treatment 
groups, CZP and csDMARDs other than MTX were 
continued at a stable dose throughout the course of the 

gastrointestinal symptoms, as assessed by a self-administered questionnaire, was significantly lower in the CZP group 
than in the CZP + MTX group at week 36 (2.4% vs. 15.8%, P = 0.034).

Conclusion Discontinuing concomitant MTX in RA patients on CZP is clinically feasible for maintaining LDA.

Trial registration Japan Registry of Clinical Trials (jRCTs041200048).
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Fig. 1 (A) Study design. (B) Patient disposition. CZP: certolizumab pegol; MTX: methotrexate
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study. Glucocorticoids were continued at a stable dose up 
to week 36 and allowed to taper after week 36. The use of 
oral analgesics (non-steroidal anti-inflammatory drugs, 
acetaminophen, pregabalin, and tramadol) was not pro-
hibited during the study period. One or more of the fol-
lowing rescue treatments were performed if the CDAI 
score was > 10 or at the discretion of the investigator and/
or upon patient request: increasing doses of or restart-
ing MTX; increasing doses of or adding csDMARDs 
other than MTX or glucocorticoids; and administering 
an intra-articular injection of corticosteroids, hyaluronic 
acid, or lidocaine.

Outcome measures
The primary endpoint was the proportion of patients 
maintaining LDA without a flare at week 36 (24 weeks 
after MTX discontinuation). Disease flare was defined as 
a CDAI score > 10 or intervention with rescue treatments 
for any reason. Secondary endpoints included the follow-
ing parameters from week 0 to 52: disease activity (CDAI, 
Simple Disease Activity Index [SDAI], and Disease Activ-
ity Score with 28 joint counts with C-reactive protein 
[DAS28-CRP]), serum CRP and matrix metalloprotein-
ase-3 (MMP-3) levels, physical function (Health Assess-
ment Questionnaire Disability Index [HAQ-DI]), quality 
of life (EuroQol-5 dimension [EQ-5D]), and changes in 
modified total sharp score and atlantodental interval 
from week 0 to 52 as assessed by plain radiography (not 
shown in this report). Safety analysis included the inci-
dence of AEs observed throughout the study period and 
GI symptoms (Frequency Scale for Symptoms of Gas-
troesophageal reflux disease [FSSG]) from week 0 to 52. 
The FSSG, a Japanese scale for gastroesophageal reflux 
disease (GERD) symptoms, is a self-administered ques-
tionnaire comprising 12 items rated on a five-point scale 
ranging from 0 (never) to 4 (always). The FSSG has been 
shown to correlate strongly with upper GI endoscopic 
findings. A cut-off score of 8 is used to diagnose GERD. 
Using locked data up to week 36, analyses related to the 
primary endpoint and corresponding analyses up to week 
36 were performed. Analyses up to week 52 will be per-
formed in the future using the final data.

Patients
Participants were RA patients aged ≥ 20 years with sus-
tained LDA (CDAI ≤ 10) for ≥ 12 weeks while receiving 
CZP + MTX. Patients met the 1987 American College of 
Rheumatology (ACR) classification criteria or the new 
ACR/European League Against Rheumatism (EULAR) 
diagnostic criteria for RA [24, 25]. Patients had to be 
receiving MTX orally at a stable dose of ≥ 6  mg/week 
(the minimum dose of MTX approved by the Minis-
try of Health, Labour and Welfare of Japan), and CZP 
at a stable dose according to the drug label in Japan, for 

≥ 12 weeks prior to obtaining informed consent. Patients 
receiving csDMARDs other than MTX and/or glucocor-
ticoids were eligible, but doses had to be stable for ≥ 12 
weeks prior to obtaining informed consent.

The protocol was centrally reviewed and approved 
by the Certified Review Board of the Nagoya Univer-
sity Graduate School of Medicine (2020 − 0303), and 
was registered with the Japan Registry of Clinical Trials 
(jRCTs041200048). The present study was conducted in 
accordance with the Clinical Trials Act, and complied 
with the Declaration of Helsinki. Written informed con-
sent was obtained from all patients.

Statistical analyses
Assuming an expected success rate of 95% in the 
CZP + MTX group and 90% in the CZP group at week 
36 with a non-inferiority margin of 18%, one-sided sig-
nificance level of 0.05, and a power of 80%, the required 
number of cases was originally set at 102 (51 per group). 
Considering the possibility of some unevaluable cases, 
the target sample size was increased to 114 cases (57 per 
group). After the start of the study, the study protocol 
was amended because it was deemed difficult to reach 
the target sample size during the study period due in part 
to the coronavirus disease 2019 (COVID-19) pandemic. 
Accordingly, the power was set to 70%, and the required 
sample and target sample sizes were revised to 78 and 88 
cases, respectively. Non-inferiority is verified if the lower 
limit of the 90% confidence interval (CI) using normal 
approximation for the difference in the proportion of 
cases that maintained LDA at week 36 between the inter-
vention group and control group exceeds the non-inferi-
ority margin. Other CIs for proportions were calculated 
using the Clopper–Pearson method.

For the analysis of secondary endpoints, proportions 
were compared using the χ2 test between the treatment 
groups. Estimated means and 95% CIs of repeatedly 
measured continuous items at each time point in both 
treatment groups were calculated using a linear mixed 
model with fixed effects of treatment group, time point, 
and interaction between treatment group and time point. 
To compare changes between treatment groups in each 
index at each time point, the Tukey–Kramer method 
was used. Statistical significance for secondary analyses 
was set at P < 0.05 (two-sided). Analyses were subjected 
to available case analysis, and missing data were not 
imputed. Analyses were conducted using Stata statisti-
cal software ver. 18 (Stata Corp LP, College Station, TX, 
USA) and SAS statistical software, V.9.4 (SAS Institute 
Corp, Cary, NC, USA).
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Results
Patient disposition and baseline characteristics
Patient disposition is shown in Fig.  1B. Overall, 84 
patients were enrolled at 20 institutions in Japan from 
January 1, 2021, to May 31, 2023. All 84 enrolled patients 
were randomised to the CZP + MTX group (n = 41) and 
the CZP group (n = 43), and were included in the efficacy 
analysis. Patient numbers were sufficient to allow analy-
sis of the study objective (predetermined non-inferiority 
criteria were met). Of the 41 patients in the CZP + MTX 
group, one violated the protocol prior to week 0 and one 
was not seen after assignment. Thus, 39 patients in the 
CZP + MTX group and 41 patients in the CZP group 
started protocol treatment and were included in the 
safety analysis. Thirty-eight patients in the CZP + MTX 
group (one patient withdrew due to an AE) and all 
43 patients in the CZP group completed to week 36. 
Table  1 shows the baseline (week 0) characteristics of 
patients included in the efficacy analyses. Demographic 
and clinical characteristics were balanced between the 
CZP + MTX and CZP groups.

Efficacy
Proportions (90% CI) of patients who maintained LDA 
without a flare at week 36 were 85.4% (76.3 to 94.4%) in 
the CZP + MTX group and 83.7% (74.5 to 93.0%) in the 

CZP group (Fig. 2). The difference (90% CI) between the 
two groups was − 1.6% (-14.6 to 11.3%), with the lower 
limit of the 90% CI exceeding the non-inferiority margin 
of -18%. The present study met its primary endpoint by 
demonstrating non-inferiority of the CZP group com-
pared with the CZP + MTX group. Comparison by the 
χ2 test showed no significant difference in the propor-
tions (95% CI) of patients who maintained LDA with-
out a flare between the CZP + MTX and CZP groups at 
week 12 (90.2% [76.9 to 97.3%] vs. 93.0% [80.9 to 98.5%], 
p = 0.645), week 24 (85.4% [70.8 to 94.4%] vs. 88.4% [74.9 
to 96.1%], p = 0.683), and week 36 (85.4% [70.8 to 94.4%] 
vs. 83.7% [69.3 to 93.2%], p = 0.835). We also found no 
significant differences between the two groups in the 
estimated means and mean changes from baseline for 
CDAI, SDAI, DAS28-CRP, serum CRP and MMP-3 lev-
els, HAQ-DI, and EQ-5D at all time points (Fig.  3 and 
Supplementary Material 1).

In the CZP group, a total of seven patients had a flare 
by week 36. Of these, two patients with CDAI scores > 10, 
and four patients who maintained CDAI scores ≤ 10, 
received rescue treatment, whereas one patient with a 
CDAI score > 10 requested not to (and did not) undergo 
rescue treatment. Both of the two patients with CDAI 
scores > 10 who received rescue treatment (one patient 
restarted MTX and received intra-articular injection, and 

Table 1 Patient characteristics at baseline (week 0)*
Total
(n = 84)

CZP + MTX
(n = 41)

CZP
(n = 43)

Age, years 59.2 ± 15.1 60.2 ± 14.2 58.2 ± 15.9
Female, no. (%) 70 (83.3) 35 (85.4) 35 (81.4)
Height, cm 158.2 ± 7.5 158.3 ± 6.8 158.2 ± 8.3
Weight, kg 54.6 ± 10.2 53.4 ± 8.5 55.7 ± 11.6
Disease duration, years 10.2 ± 7.6 11.7 ± 9.2 8.7 ± 5.4
RF positivity, no. (%) 83 (98.8) 40 (97.6) 43 (100)
ACPA positivity, no. (%) 63 (75.0) 28 (68.3) 35 (81.4)
Previous use of b/tsDMARDs, no. (%) 41 (48.8) 22 (53.7) 19 (44.2)
Duration of treatment with CZP, years 3.8 ± 2.1 3.4 ± 1.7 4.1 ± 2.4
MTX dose, mg/week 8.3 ± 2.4 7.9 ± 2.0 8.7 ± 2.6
Use of glucocorticoids, no. (%) 2 (2.4) 2 (4.9) 0 (0)
Use of csDMARDs other than MTX, no. (%) 20 (23.8) 7 (17.1) 13 (30.2)
28 TJC 0.4 ± 0.8 0.6 ± 1.0 0.3 ± 0.6
28 SJC 0.5 ± 1.0 0.7 ± 1.3 0.3 ± 0.7
PtGA, 0–100 mm scale 10.4 ± 14.1 10.6 ± 14.5 10.2 ± 13.9
PhGA, 0–100 mm scale 6.1 ± 6.2 5.8 ± 5.0 6.4 ± 7.2
CRP, mg/dL† 0.14 ± 0.57 0.07 ± 0.08 0.20 ± 0.79
MMP-3, ng/mL 48.8 ± 33.3 51.6 ± 45.3 46.2 ± 17.1
CDAI 2.6 ± 2.6 2.9 ± 2.9 2.3 ± 2.3
HAQ-DI 0.3 ± 0.5 0.3 ± 0.5 0.3 ± 0.5
EQ-5D 0.861 ± 0.149 0.862 ± 0.156 0.860 ± 0.145
*Except where indicated otherwise, values are presented as mean ± SD. †The upper limit of normal is 0.1 to 0.3 mg/dL. CZP: certolizumab pegol; MTX: methotrexate; 
RF: rheumatoid factor; ACPA: anti-citrullinated protein antibodies; b/tsDMARDs: biological/targeted-synthetic disease-modifying anti-rheumatic drugs; csDMARDs: 
conventional synthetic disease-modifying anti-rheumatic drugs; TJC: tender joint count; SJC: swollen joint count; PtGA: patient global assessment; PhGA: physician 
global assessment; CRP: C-reactive protein; MMP-3: matrix metalloproteinase-3; CDAI: Clinical Disease Activity Index; HAQ-DI: Health Assessment Questionnaire 
Disability Index; EQ-5D: EuroQol-5 dimension
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another restarted MTX) regained LDA by week 36 (Sup-
plementary Material 2).

Safety
AEs reported during the period from week 0 to 36 
are summarised in Table  2. AEs were broadly simi-
lar between the two groups, and no serious AEs were 
reported. Two cases of infection were reported in each 
group, and all four cases were COVID-19. One patient in 
the CZP + MTX group withdrew before week 24 due to 
haematuria. Safety analyses revealed no unexpected CZP 
safety issues.

There were no significant differences between the two 
groups in the estimated means and mean changes from 
baseline for FSSG score at all time points (Fig.  4A and 
Supplementary Material 3). The proportion of patients 
with FSSG score ≥ 8 was significantly lower in the CZP 
group than in the CZP + MTX group at week 36 (2.4% 
vs. 15.8%, P = 0.034), while there was no significant dif-
ference between the two groups at weeks 0, 12, and 24 
(Fig. 4B and Supplementary Material 3).

Discussion
The PRIMERA trial is an open-label RCT exploring the 
strategy for discontinuing concomitant MTX in RA 
patients treated with CZP + MTX. The results of the 
present study demonstrate that discontinuing MTX is 
non-inferior to continuing MTX in terms of mainte-
nance of therapeutic effect in RA patients with sustained 
LDA treated with the combination therapy. The clinical 
feasibility of MTX discontinuation was supported by 

secondary efficacy analyses, which showed no significant 
differences in serum CRP and MMP-3 levels, HAQ-DI, 
or EQ-5D between the two groups throughout the study 
period.

Recent RCTs have examined the clinical feasibility of 
discontinuing concomitant csDMARDs, including MTX, 
in treatments with TNF inhibitors for RA patients. The 
SEAM-RA trial investigated whether sustained remis-
sion by combination therapy with etanercept and MTX 
can be maintained after discontinuing one or the other 
medication of the combination [26]. The efficacy of etan-
ercept monotherapy (i.e., MTX discontinuation) was 
comparable to that of combination therapy in maintain-
ing remission, although no statistical comparison was 
made between the two treatment groups. The CAMEO 
trial was designed to discontinue MTX regardless of dis-
ease activity after six months of combination therapy 
with etanercept and MTX [27]. Etanercept monotherapy 
(i.e., MTX discontinuation) was not non-inferior to etan-
ercept + MTX with respect to change in DAS28 from six-
month randomisation to 12 months. Subgroup analysis 
revealed that patients who achieved LDA at six months 
had a similar disease activity at 12 months, whether on 
monotherapy or combination therapy. Another RCT 
compared the effectiveness of CZP added to csDMARDs, 
including MTX, followed by continuing versus discon-
tinuing background csDMARDs after achieving a treat-
ment response [28]. CZP monotherapy (i.e., csDMARD 
discontinuation) was comparable to CZP + csDMARDs 
in terms of primary endpoints (change in DAS28 of ≥ 1.2 
and/or DAS28 LDA achievement at 12 months after 

Fig. 2 Proportion of patients maintaining low disease activity without a flare. Disease flare was defined as a clinical disease activity score > 10, interven-
tion with rescue treatments, or dropout for any reason. CZP: certolizumab pegol; MTX: methotrexate
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Fig. 3 Estimated means and 95% confidence intervals for (A) Clinical Disease Activity Index (CDAI), (B) Simple Disease Activity Score (SDAI), (C) Disease 
Activity Score with 28 joint counts with C-reactive protein (DAS28-CRP), (D) CRP, (E) matrix metalloproteinase-3 (MMP-3), (F) Health Assessment Question-
naire Disability Index (HAQ-DI), and (G) EuroQol-5 dimension (EQ-5D). There was no significant difference for all comparisons between the two groups. 
CZP: certolizumab pegol; MTX: methotrexate
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randomisation), but did not meet the non-inferiority cri-
teria. The present study demonstrates for the first time 
the non-inferiority of MTX discontinuation versus MTX 
continuation in terms of maintenance of LDA in RA 
patients treated with a TNF inhibitor. Some of the differ-
ences relative to previous studies in patient background, 
study protocol, and primary endpoint may explain why 
the results of the present study showed non-inferiority.

Recent recommendations specify that patients be 
at treatment targets (remission in EULAR, and LDA 
or remission in ACR) for at least six months prior to 
tapering, although the optimal time at target prior to 
tapering has not been established [29, 30]. In the afore-
mentioned RCT on CZP treatment, the protocol infers 
that patients sustained treatment targets for approxi-
mately 0–3 months before discontinuing MTX [28]. The 
present study included patients with sustained LDA for 
≥ 12 weeks with CZP + MTX in clinical practice, but it 
was not designed to collect data on detailed durations 

of sustaining LDA at baseline. Given that patients were 
treated with CZP for 3.8 ± 2.1 years, it is likely that the 
patients had sustained LDA for an adequate time prior 
to enrolment in the study. Recent cohort studies suggest 
that a longer time at treatment targets prior to b/tsD-
MARD discontinuation (especially ≥ 6 months) predicts 
successful b/tsDMARD discontinuation [31, 32]. Further 
studies are needed to investigate the duration of stable 
disease control that can predict maintenance of good sta-
tus after discontinuation of concomitant MTX.

Despite inclusion criteria that allowed patients to be 
on glucocorticoids, only two patients in the CZP + MTX 
group and none in the CZP group received glucocorti-
coids at baseline. Concomitant use of low-dose glucocor-
ticoids has been shown to effectively increase remission 
rates in patients with early RA treated with csDMARDs 
[33, 34], and is recommended for short-term use only 
[29, 30]. Our previous observational studies have shown 
that remission achieved with concomitant glucocorti-
coids is less persistent than that achieved without con-
comitant glucocorticoids in RA patients treated with 
bDMARDs [35]. A recent cohort study showed that no 
glucocorticoid use at the time of bDMARD discontinu-
ation is important for maintaining remission without 
using bDMARDs [31]. Sustaining LDA without con-
comitant glucocorticoids prior to MTX discontinuation 
may have led to a high proportion of patients maintain-
ing LDA in the CZP group (83.7% at 24 weeks after dis-
continuing MTX) as well as the CZP + MTX group. Our 
findings align with the EULAR recommendation that 
glucocorticoids must be discontinued before considering 
tapering other DMARDs [30].

One of the most important concerns when considering 
discontinuation of a DMARD is whether the patient can 
quickly regain baseline status by rescue treatment (e.g., 
restarting a previous DMARD) if the disease flares up. 
Of the three patients with CDAI scores > 10 in the CZP 

Table 2 Safety*
CZP + MTX
(n = 39)

CZP
(n = 43)

Total patients with ≥ 1 AE 7 (17.9) 5 (11.6)
AE 8 (19.5) 5 (11.6)
SAE 0 (0) 0 (0)
Gastrointestinal disorders 1 (2.4) 0 (0)
Infections and infestations 2 (4.9) 2 (4.7)
COVID-19 2 (4.9) 2 (4.7)
Injury, poisoning, and procedural complications 0 (0) 1 (2.3)
Investigations 1 (2.4) 0 (0)
Musculoskeletal and connective tissue disorders 2 (4.9) 0 (0)
Renal and urinary disorders 1 (2.4) 0 (0)
Respiratory, thoracic, and mediastinal disorders 1 (2.4) 0 (0)
Skin and subcutaneous tissue disorders 0 (0) 2 (4.7)
*Values are presented as number (%). CZP: certolizumab pegol; MTX: 
methotrexate; AE: adverse event; SAE: serious adverse event; COVID-19: 
coronavirus disease 2019

Fig. 4 Gastrointestinal symptoms. (A) Estimated means and 95% confidence intervals for Frequency Scale for Symptoms of Gastroesophageal reflux 
disease (FSSG) score. (B) Proportion of patients with FSSG score ≥ 8. *P < 0.05 between the two groups. CZP: certolizumab pegol; MTX: methotrexate
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group, two regained CDAI scores ≤ 10 upon restarting 
MTX, and one requested not to undergo rescue treat-
ment. The same results were observed in our previous 
interventional study with a similar treatment proto-
col in patients treated with tocilizumab [17]. All three 
patients with CDAI scores > 10 after tapering MTX who 
received rescue treatment regained CDAI scores ≤ 10 by 
week 36. In the SEAM-RA trial on etanercept, of patients 
who restarted MTX because of disease-worsening after 
MTX discontinuation, 75% and 92% regained remission 
and LDA, respectively [26]. These results suggest that 
even if the disease flares up, the patient is likely to regain 
therapeutic targets by resuming MTX, which is reas-
suring for rheumatologists and patients who make the 
decision to discontinue MTX. It is important to monitor 
disease activity regularly to ensure that the timing of res-
cue treatment is not missed when discontinuing MTX in 
clinical practice.

The dose of MTX used in our study (mean ± SD, 
8.3 ± 2.4  mg/week) was lower than that recommended 
for treating RA [36], even when adjusted for the typi-
cally lower body weight of Japanese patients compared 
to Western patients. The CONCERTO study conducted 
in Western countries showed an additive effect when 
MTX 10  mg/week was combined with a TNF inhibitor 
[37]. The MIRACLE study conducted in Asian countries 
showed that the efficacy of a TNF inhibitor combined 
with a low methotrexate dose (6 to 8 mg/week) was not 
inferior to that with the maximum tolerated methotrex-
ate dose [38]. These findings suggest that concomitant 
MTX at a dose as low as 8 mg/week may be sufficient for 
Japanese patients treated with TNF inhibitors.

There were no unexpected safety signals reported in 
the present study, and no new safety signals were iden-
tified. There was no clear difference in the incidence of 
AEs between the CZP + MTX and CZP groups, probably 
due to the limited observation period in patients who had 
tolerated MTX for a long time before enrolment. Inter-
estingly, the proportion of patients with GI symptoms, as 
assessed by a self-administered questionnaire, was signif-
icantly lower in the CZP group than in the CZP + MTX 
group at week 36. Our previous interventional study on 
tocilizumab also showed that tapering MTX resulted in 
a decreased prevalence of GI symptoms [17]. GI symp-
toms have been reported to decrease the quality of life 
of RA patients [39], and improvement of GI symptoms is 
important to improve quality of life during RA treatment. 
Although data from week 52 of the PRIMERA study need 
to be analysed, discontinuation of concomitant MTX 
may be beneficial in terms of reducing GI symptoms in 
patients treated with CZP.

The present study has some noteworthy limitations. 
First, it was conducted as an open-label study where 
both patients and evaluators were aware of the reduction 

and discontinuation of MTX, potentially influencing 
the assessments. The definition of disease flare included 
rescue treatment interventions upon patient request, 
aiming to mitigate investigator bias. Indeed, four of the 
seven patients in the CZP group who had a flare by week 
36 received rescue treatment at the investigator’s dis-
cretion or upon patient request, even though they had 
maintained a CDAI score of ≤ 10. We believe our assess-
ment approach likely reflects more closely what occurs 
in clinical practice. Second, potential selection biases 
are present. The present study included patients who 
maintained LDA in clinical practice. It is possible that 
patients suitable for MTX discontinuation were selected, 
which may have resulted in favourable outcomes. Further 
studies are needed to investigate on what basis rheuma-
tologists decide to discontinue MTX. Third, the observa-
tion period was restricted despite the chronic nature of 
patient conditions requiring long-term treatment. Previ-
ous RCTs examining MTX discontinuation in bDMARDs 
therapy have set their primary endpoints between 12 and 
56 weeks (with most at 12 to 24 weeks) after MTX dis-
continuation [14–16, 26–28]. Therefore, we considered 
the duration of 36 weeks (i.e., 24 weeks after MTX dis-
continuation) to be sufficient for assessing the effects of 
MTX discontinuation as the primary outcome. Finally, 
due to the small sample size for secondary analyses, the 
significance of certain findings may change with a larger 
dataset.

Conclusions
The results of the present study demonstrate that dis-
continuing MTX is non-inferior to continuing MTX in 
terms of subsequent maintenance of LDA sustained with 
CZP + MTX therapy, and discontinuing concomitant 
MTX is clinically feasible for RA patients treated with 
CZP.
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