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AbsTRACT
Objective To evaluate the efficacy and safety of 
the oral Janus kinase (JaK) inhibitor peficitinib versus 
placebo in Japanese patients with rheumatoid arthritis 
(Ra).
Methods in this multicentre, double-blind, parallel-
group, placebo-controlled phase iii study, patients with 
Ra and inadequate response to methotrexate (MTX) 
were randomised 1:1:1 to placebo, peficitinib 100 
mg once daily or peficitinib 150 mg once daily with 
MTX for 52 weeks. Based on baseline randomisation, 
at week 12, non-responders receiving placebo were 
switched to peficitinib until the end of treatment; the 
remaining patients were switched to peficitinib at week 
28. Primary efficacy variables were american College of 
Rheumatology (aCR)20 response rate at week 12/early 
termination (eT) and change from baseline in van der 
Heijde-modified total sharp score (mTss) at week 28/eT.
Results 519 patients were randomised and treated. 
significantly more (p<0.001) peficitinib (58.6%,  
100 mg; 64.4%, 150 mg) than placebo (21.8%) 
recipients achieved aCR20 response at week 12/
eT. significantly lower (p<0.001) mean changes from 
baseline in mTss at week 28/eT occurred in peficitinib 
(1.62, 100 mg; 1.03, 150 mg) than placebo (3.37) 
recipients. Peficitinib was associated with haematological 
and biochemical parameter changes, and increased 
incidence of serious infections and herpes zoster-related 
disease. One death from suicide occurred in a patient in 
the placebo group after switching to peficitinib 100 mg.
Conclusions in Japanese patients with Ra and 
inadequate response to MTX, peficitinib demonstrated 
significant superiority versus placebo in reducing Ra 
symptoms and suppressing joint destruction. Peficitinib 
had an acceptable safety and tolerability profile, with no 
new safety signals compared with other JaK inhibitors.
Trial registration number nCT02305849.

InTROduCTIOn
Despite the advances in the management of rheu-
matoid arthritis (RA),1 a vast unmet need remains 
in relation to progressive disability, reduced quality 
of life, systemic comorbidities, premature death 

and high socioeconomic costs.2–5 RA therapy 
includes conventional synthetic disease-modifying 
antirheumatic drugs (csDMARDs)6 7 and biological 
disease-modifying antirheumatic drugs (DMARDs), 
mostly in combination with methotrexate (MTX), 
with the objective of achieving remission or low 

Key messages

What is already known about this subject?
 ► Peficitinib inhibits the kinase activities of all 
Janus kinase (JAK) family members (pan-JAK 
inhibition) and was approved in Japan in 
2019 as a once-daily rheumatoid arthritis (RA) 
therapy in both 100 and 150 mg/day regimens, 
with no dose adjustment for renal injury.

What does this study add?
 ► This study was a randomised, double-blind, 
phase III study conducted in patients who had 
an inadequate response to methotrexate (MTX). 
Patients from Japan were randomised to 52 
weeks’ treatment with peficitinib 100 or  
150 mg/day, or placebo, in combination with 
MTX.

 ► Peficitinib demonstrated superiority over 
placebo at both doses in reducing RA symptoms 
and suppressing joint destruction, according to 
the primary efficacy variables of ACR response 
and van der Heijde-modified total Sharp score.

 ► The efficacy of peficitinib 150 mg/day was 
numerically superior to the 100 mg/day dose, 
with no apparent dose dependency from a 
safety perspective and similar safety signals, 
such as serious infections, herpes zoster and 
malignancies, to those of other JAK inhibitors.

How might this impact on clinical practice or 
future developments?

 ► Based on these results, peficitinib may be a 
valuable addition to the treatment options for 
RA, particularly for patients with RA who are 
unresponsive to conventional treatments.
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disease activity.7 8 However, current treatment modalities have 
restricted efficacy: 30%–40% of patients fail to respond to 
biological treatment, and only 20%–25% of patients achieve 
complete remission.9 Accordingly, new treatment options with 
mechanisms of action distinct from those of csDMARDs or 
biological agents are needed.

A key event in the pathogenesis and progression of RA is the 
activation of the Janus kinase (JAK)/signal transducers and acti-
vators of transcription signal transduction pathway.10–13 The role 
of JAKs in RA has led to the development of targeted small- 
molecule JAK inhibitors.14 Peficitinib (ASP015K) is an oral JAK 
inhibitor that inhibits kinase activities of all JAK family members: 
JAK1, JAK2, JAK3 and tyrosine kinase 2.15 16 An increase in 
haemoglobin levels corroborates the observation that pefici-
tinib is associated with relatively mild inhibition of JAK2.17 18 
In Japan, two other JAK inhibitors, tofacitinib and baricitinib, 
are currently available for patients with RA and an inadequate 
response to conventional therapies.16

A phase IIb study in Japanese patients with moderate-to-severe 
RA treated with peficitinib monotherapy for 12 weeks demon-
strated that peficitinib was efficacious and had an acceptable 
safety profile.17 Two other phase IIb studies of peficitinib have 
also been conducted in non-Japanese populations.19 20 A separate 
study of peficitinib (RAJ3) has recently completed in patients 
with an inadequate response to DMARDs. Here we report the 
results of the RAJ4 study that assessed the efficacy and safety of 
two dosage regimens of peficitinib in combination with MTX, 
compared with placebo, in Japanese patients with RA and an 
inadequate response to MTX. The upper two doses (100 and 
150 mg/day) were selected for this study based on previous effi-
cacy and safety findings.17

MeTHOds
study design
This was a randomised, phase III, placebo-controlled, double-
blind, parallel-group confirmatory study conducted in 161 centres 
in Japan between 25 July 2014 and 28 November 2017. Patients 
were randomly assigned 1:1:1 to receive peficitinib 100 mg, pefi-
citinib 150 mg or placebo once daily, orally, in combination with a 
stable dose of MTX (≤16 mg/week) for 52 weeks (online supple-
mentary methods). The peficitinib dose (100 or 150 mg) to which 
the patients in the placebo group were switched was determined 
randomly at baseline (online supplementary figure 1). Inadequate 
responders (<20% improvement from baseline in tender joint 
count at 68 joints (TJC68) and swollen joint count at 66 joints 
(SJC66)) in the placebo group were switched in a double-blind 
manner at week 12 to either peficitinib 100 or 150 mg; dosage was 
maintained until end of treatment (EOT). Patients still receiving 
placebo at week 28 were switched to either peficitinib 100 or 150 
mg. The study was registered at  ClinicalTrials. gov.

Patients
Eligible patients were ≥20 years old, had RA for <10 years 
(fulfilling the 1987 American College of Rheumatology (ACR)21 
or the 2010 ACR/European League Against Rheumatism 
(EULAR) criteria22), had evidence of active disease (≥6/68 TJC 
and ≥6/66 SJC), had C reactive protein (CRP) of ≥1.00 mg/dL 
and bone erosion in ≥1 joint (confirmed at the local site using 
van der Heijde-modified total Sharp score (mTSS)) and met 
the ACR 1991 Revised Criteria for the Classification of Global 
Functional Status in RA class I, II or III at screening.23 Eligible 
patients must also have had an inadequate response to MTX 
≥8 mg/week for ≥28 days prior to baseline when administered 

continuously for ≥90 days prior to screening. Patients with 
an inadequate response to MTX at a dose of <8 mg/week 
were eligible if they were unable to tolerate a higher dose. 
Patients had to continue a stable dose of MTX (≤16 mg/week)  
≥28 days prior to screening until EOT. Exclusion criteria 
included treatment with biological DMARDs within specified 
periods prior to baseline or other JAK inhibitors, infections or 
laboratory abnormalities, or a history of or concurrent malig-
nant tumour (online supplementary methods).

Outcomes
Efficacy assessments
The primary efficacy endpoints were ACR20 response rate24 
at week 12/early termination (ET) and change from baseline in 
mTSS25 at week 28/ET. Hand and foot radiographs were scored 
by two central readers independently, and if necessary by an 
adjudicator. All were blinded to the (time) order of the films 
and clinical information (online supplementary methods). The 
mean scores assigned by the two primary readers were used for 
the analyses.

Key secondary efficacy endpoints included ACR20/50/70 
response, Disease Activity Score (DAS) 28-CRP26 and 
DAS28-erythrocyte sedimentation rate (ESR), CRP, ESR, Physi-
cian’s Global Assessment of Disease Activity (PGA), TJC68, 
SJC66, Clinical Disease Activity Index (CDAI) and Simplified 
Disease Activity Index (SDAI). The proportion of patients 
achieving ACR/EULAR remission (≤1/68 TJC, ≤1/66 SJC, 
CRP≤1 mg/dL and Subject's Global Assessment of Disease 
Activity (SGA)≤10 mm on a visual analogue scale (VAS)) was 
also assessed. Structural progression assessments included 
changes from baseline in mTSS (at week 52/ET), erosion and 
joint space narrowing (JSN) scores (at weeks 28/ET and 52/ET), 
and rates of nonprogression (≤0.5 unit change from baseline 
in mTSS). Patient-reported outcomes included Health Assess-
ment Questionnaire-Disability Index (HAQ-DI),27 SGA and 
Subject’s Global Assessment of Pain (SGAP,28 both measured on a  
0–100 mm VAS).

Safety
Key safety variables included treatment-emergent adverse events 
(TEAEs), including the incidence of venous thromboembolism 
(VTE), from the initial dose of study drug through week 52 or 
follow-up period (online supplementary figure 1) and mean 
(SD) change from baseline in haematological and biochemical 
parameters after initial dose of study drug through week 52 or 
withdrawal. TEAEs for serious infections, herpes zoster-related 
disease (including varicella) and malignancies were assessed per 
100 patient-years.

statistical analyses
Primary analysis was performed on the full analysis set (FAS), 
comprising all randomised patients who received at least one 
dose of study drug; this was the primary data set for efficacy 
analyses. The assessment of joint destruction was performed on 
patients with at least one film at baseline and at week 12 or 
later (including week 12 assessment; see online supplementary 
methods). Safety analyses were performed on the safety analysis 
set (SAF), comprising all patients who received at least one dose 
of study drug. While the definitions of the FAS and SAF were 
different, ultimately these comprised the same patients.

For ACR20 response at week 12/ET, pairwise comparisons 
with placebo were performed for each peficitinib dose using 
Fisher’s exact test in the primary analysis. For mTSS change from 
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Table 1 Patient demographics and baseline characteristics*

Placebo (n=170)
Peficitinib 100 mg 
(n=174)

Peficitinib 150 mg 
(n=174)

Peficitinib 100 mg 
+150 mg (n=348) Total (n=518)

Female, n (%) 121 (71.2) 118 (67.8) 125 (71.8) 243 (69.8) 364 (70.3)

Age in years, mean (SD) 55.3 (12.1) 58.5 (10.8) 56.2 (11.6) 57.4 (11.2) 56.7 (11.6)

<65 years, n (%) 125 (73.5) 116 (66.7) 131 (75.3) 247 (71.0) 372 (71.8)

Body weight in kg, mean (SD) 58.92 (13.30) 57.39 (12.32) 58.20 (12.49) 57.79 (12.39) 58.16 (12.70)

RA duration in years,† mean (SD) 4.30 (2.93) 4.41 (2.96) 4.37 (3.09) 4.39 (3.02) 4.36 (2.99)

Tender joint count (68 joints),‡ mean (SD) 15.4 (9.4) 14.0 (8.6) 14.5 (7.8) 14.2 (8.2) 14.6 (8.6)

Swollen joint count (66 joints),‡ mean (SD) 13.6 (7.0) 12.8 (6.8) 13.1 (6.9) 13.0 (6.8) 13.2 (6.9)

Physician’s Global Assessment of Disease Activity
(100 mm VAS),§ mean (SD)

60.98 (19.59) 58.87 (19.67) 60.86 (19.09) 59.87 (19.38) 60.23 (19.43)

Subject’s Global Assessment of Disease Activity
(100 mm VAS),§ mean (SD)

58.18 (23.90) 51.70 (25.25) 55.44 (24.49) 53.57 (24.91) 55.07 (24.65)

Subject’s Global Assessment of Pain (100 mm VAS),§
mean (SD)

56.75 (25.29) 51.12 (26.14) 55.09 (24.89) 53.10 (25.56) 54.30 (25.51)

mTSS,‡ mean (SD) 28.40 (36.28) 25.23 (35.50) 25.00 (32.38) 25.11 (33.92) 26.19 (34.71)

Erosion score,‡ mean (SD) 11.03 (17.96) 10.34 (17.47) 9.76 (15.93) 10.05 (16.69) 10.37 (17.11)

Joint space narrowing score,‡ mean (SD) 17.37 (20.13) 14.89 (19.47) 15.23 (18.33) 15.06 (18.88) 15.82 (19.31)

DAS28-CRP,‡ mean (SD) 5.41 (0.85) 5.21 (0.94) 5.36 (0.92) 5.29 (0.93) 5.33 (0.91)

  DAS28-CRP ≤3.2, n (%) 0 3 (1.7) 3 (1.7) 6 (1.7) 6 (1.2)

  DAS28-CRP >3.2–≤5.1, n (%) 63 (37.3) 76 (43.7) 59 (33.9) 135 (38.8) 198 (38.3)

  DAS28-CRP >5.1, n (%) 106 (62.7) 95 (54.6) 112 (64.4) 207 (59.5) 313 (60.5)

  Missing, n 1 0 0 0 1

DAS28-ESR,¶ mean (SD) 6.05 (0.88) 5.83 (0.99) 5.98 (1.00) 5.91 (1.00) 5.95 (0.96)

  DAS28-ESR ≤3.2, n (%) 0 1 (0.6) 1 (0.6) 2 (0.6) 2 (0.4)

  DAS28-ESR >3.2–≤5.1, n (%) 24 (14.2) 30 (17.2) 29 (16.8) 59 (17.0) 83 (16.1)

  DAS28-ESR>5.1, n (%) 145 (85.8) 143 (82.2) 143 (82.7) 286 (82.4) 431 (83.5)

  Missing, n 1 0 1 1 2

HAQ-DI score,† mean (SD) 1.05 (0.66) 0.91 (0.65) 1.02 (0.62) 0.96 (0.64) 0.99 (0.65)

CRP (mg/dL), mean (SD) 2.622 (2.146) 2.432 (2.076) 2.524 (2.183) 2.478 (2.127) 2.525 (2.132)

ESR (mm/hr), mean (SD) 53.8 (26.9) 50.4 (26.2) 51.5 (26.8) 51.0 (26.5) 51.9 (26.6)

CDAI score,‡ mean (SD) 31.56 (10.60) 29.88 (11.73) 31.51 (11.39) 30.69 (11.57) 30.98 (11.26)

SDAI score,‡ mean (SD) 34.18 (11.14) 32.31 (12.26) 34.03 (11.99) 33.17 (12.14) 33.50 (11.82)

Prior biological DMARD use, n (%) 38 (22.4) 33 (19.0) 27 (15.5) 60 (17.2) 98 (18.9)

MTX dose at baseline mg/week, mean (SD) 9.78 (3.08) 10.09 (2.75) 9.88 (2.81) 9.99 (2.78) 9.92 (2.88)

  >0–≤8, n (%) 84 (49.7) 63 (36.6) 76 (44.2) 139 (40.4) 223 (43.5)

  >8–≤12, n (%) 60 (35.5) 88 (51.2) 74 (43.0) 162 (47.1) 222 (43.3)

  >12, n (%) 25 (14.8) 21 (12.2) 22 (12.8) 43 (12.5) 68 (13.3)

  Missing, n 1 2 2 4 5

Positive for anti-CCP antibodies,** % 88.8 89.7 92.5 91.1 90.3

Positive for rheumatoid factor,** % 67.6 66.1 67.8 67.0 67.2

Number of prior DMARDs (including biologicals)

  1 56 (32.9) 57 (32.8) 66 (37.9) 123 (35.3) 179 (34.6)

  2 83 (48.8) 90 (51.7) 83 (47.7) 173 (49.7) 256 (49.4)

  ≥3 31 (18.2) 27 (15.5) 25 (14.4) 52 (14.9) 83 (16.0)

Prior non-biological DMARD use, except for MTX, n (%) 97 (57.1) 105 (60.3) 95 (54.6) 200 (57.5) 297 (57.3)

*All values are n (mean) unless otherwise indicated.
†Duration of RA (years) was calculated as (date of baseline mTSS taken − onset date of RA + 1)/365.25.
‡Higher values indicate greater levels of disease activity.
§Possible VAS scores range from 0 to 100, with higher scores indicating greater disease activity.
¶Possible HAQ-DI scores range from 0 to 3, with higher scores indicating greater disability.
**Patients with ‘high positive’ readings, defined as 3 × upper limit of normal range.
CCP, cyclic citrullinated peptide; CDAI, Clinical Disease Activity Index; CRP, C-reactive protein; DAS28-CRP, disease activity score for 28 joints based on CRP; DAS28-ESR, disease 
activity score for 28 joints based on erythrocyte sedimentation rate; DMARD, disease-modifying antirheumatic drug; ESR, erythrocyte sedimentation rate; HAQ-DI, Health 
Assessment Questionnaire-Disability Index; MTX, methotrexate; RA, rheumatoid arthritis; SDAI, Simplified Disease Activity Index; mTSS, van der Heijde-modified total Sharp score.

baseline at week 28/ET, pairwise comparisons with placebo were 
performed at each peficitinib dose using rank analysis of covari-
ance with treatment group as factor and baseline rank mTSS as 
covariate in the primary analysis. A closed testing procedure was 

used for multiplicity adjustment in the primary analysis (online 
supplementary methods).

To detect a difference between peficitinib and placebo, a 
sample size of 510 patients (170 per treatment group) was 

https://dx.doi.org/10.1136/annrheumdis-2019-215164
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Figure 2A ACR20/50/70 responses at week 12/ET (FAS). Data shown are the LOCF. A closed testing procedure was used for multiplicity adjustment 
for ACR20 and no multiplicity adjustment for ACR50 and ACR70. *Fisher’s exact test.

Figure 2b Change from baseline in mTSS, JSN and erosion scores at week 28/ET (linear extrapolation) (FAS). A closed testing procedure was used 
for multiplicity adjustment for mTSS. †Based on rank analysis of covariance model: rank of mTSS change = treatment + baseline rank of mTSS; rank of 
JSN score change = treatment + baseline rank of JSN score; rank of erosion score change = treatment + baseline rank of erosion score.

estimated to provide 90% power at a two-sided 0.05 significance 
level, allowing for a dropout rate of approximately 10%.

For missing data, the last observation carried forward (LOCF) 
was used for ACR components, DAS28 and safety variables at 
weeks 12/ET, 28/ET and 52/ET. For mTSS, erosion score and 
JSN score, linear extrapolation was used at weeks 28/ET and  
52/ET (see online supplementary methods). Two-sided tests at 
the 0.05 significance level were used for statistical comparisons 
of peficitinib treatment groups versus placebo. Statistical anal-
yses were performed using SAS V.9.4.

To assess the robustness of findings from the primary efficacy 
analysis, sensitivity analyses were performed (online supplemen-
tary tables 1 and 2).

ResulTs
Patient demographics, baseline characteristics and  
treatment compliance
A total of 780 patients were screened; 519 patients were 
randomised and treated with the study drug, and 518 (99.8%) 
patients were included in the FAS and SAF. One patient was 
excluded from all analyses due to a major protocol violation 
(prescription of peficitinib 100 mg outside of study parame-
ters). The completion rate of the study was numerically higher 
in patients randomised to peficitinib 100 or 150 mg at baseline 
(83.9%–84.6%) than placebo (77.6%–78.8%) (figure 1). There 
were 364 (70.3%) female patients. The mean age ranged from 

https://dx.doi.org/10.1136/annrheumdis-2019-215164
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Figure 2C Cumulative probability plots for change from baseline in mTSS score at weeks 28/ET and 52/ET (FAS).

55.3 to 58.5 years. The mean duration of RA ranged from 4.30 
to 4.41 years. The mean prior biological DMARD use ranged 
from 15.5% to 22.4%, and the dose of concomitant MTX at 
baseline ranged from 9.78 to 10.09 mg/week. Patient charac-
teristics were similar between treatment groups, except for 
age. Baseline disease activity and RA history were also similar 
between treatment groups, except for baseline SGA (table 1).

efficacy
ACR20/50/70 response rates
ACR20 response rates at week 12/ET (LOCF) were 37/170 
(21.8%, placebo), 102/174 (58.6%, peficitinib 100 mg) and 
112/174 (64.4%, peficitinib 150 mg). Significant differences 
versus placebo of 36.9% (95% CI 26.7% to 47.0%) for pefici-
tinib 100 mg and 42.6% (95% CI 32.6% to 52.6%) for peficitinib 

150 mg were observed (p<0.001 for both comparisons). ACR50 
and ACR70 responses were significantly greater for both pefi-
citinib groups than placebo (figure 2A). Mean changes from 
baseline in mTSS at week 28/ET (linear extrapolation) were 
3.37 (placebo), 1.62 (peficitinib 100 mg) and 1.03 (peficitinib  
150 mg). The rank analysis of covariance model demonstrated 
that differences from placebo were significant for both pefici-
tinib doses (p<0.001) (figure 2B). Sensitivity analyses showed 
the robustness of both primary efficacy analyses (online supple-
mentary tables 1 and 2).

Key secondary efficacy endpoints
ACR/EULAR remission at week 12/ET was achieved by 1/169 
(0.6%), 10/172 (5.8%) and 17/171 (9.9%) patients in the 
placebo, peficitinib 100 and 150 mg groups, respectively (LOCF 

https://dx.doi.org/10.1136/annrheumdis-2019-215164
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Figure 2d Proportions of patients showing a change from baseline in mTSS of ≤0.5 at weeks 28/ET and 52/ET (linear extrapolation (FAS)). 
Comparisons performed using Fisher’s exact test with no multiplicity adjustment.

Figure 2e ACR20 response over time to week 52 and EOT (FAS).

and FAS). The treatment difference versus placebo was 5.2% 
(p=0.011) for peficitinib 100 mg and 9.3% (p<0.001) for pefi-
citinib 150 mg.

Significantly reduced mean changes from baseline in both 
JSN and erosion score were observed in both peficitinib groups 
compared with placebo (figure 2B). Cumulative probability plot 
for the change in mTSS score up to weeks 28/ET and 52/ET 

illustrates that peficitinib 100 and 150 mg were more efficacious 
than placebo for prevention of joint destruction (figure 2C). 
Significantly greater proportions of peficitinib-treated patients 
showed a change from baseline in mTSS ≤0.5 (figure 2D) and 
mTSS ≤0 (online supplementary figure 2A) when compared 
with placebo. Significantly greater proportions of placebo- 
treated than peficitinib-treated patients showed a change from 

https://dx.doi.org/10.1136/annrheumdis-2019-215164
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Figure 2F ACR50 response over time to week 52 and EOT (FAS).

Figure 2G ACR70 response over time to week 52 and EOT (FAS).  
Patients were switched from placebo to peficitinib 100 or 150 mg at week 12 for inadequate responders in the placebo group (as determined 
by <20% improvement from baseline in TJC68 and SJC66). Patients remaining in the placebo group at week 12 were switched from placebo to 
peficitinib 100 or 150 mg at week 28. Patients responding to placebo were maintained on placebo until week 28; ACR20 response rates at week 28 
were therefore higher than those at week 12 for the placebo/peficitinib 100 mg (week 28) and placebo/peficitinib 150 mg (week 28) groups. ACR 
components were LOCF first and then the ACR response was calculated. LOCF data were included at EOT. ACR, American College of Rheumatology; 
EOT, end of treatment; ET, early termination; FAS, full analysis set; JSN, joint space narrowing; LOCF, last observation carried forward; mTSS, van der 
Heijde-modified total Sharp score; TJC68, tender joint count at 68 joints; SJC66, swollen joint count at 66 joints.

baseline in mTSS ≥3 (online supplementary figure 2B). A signifi-
cantly greater proportion of peficitinib-treated patients achieved 
CDAI ≤2.8 and SDAI ≤3.3 (remission), as well as CDAI 10 
and SDAI≤11 (low disease activity) at weeks 12/ET and 28/

ET (online supplementary figure 3A–D) when compared with 
placebo.

From weeks 12 to 52, ACR20 response rates were main-
tained in the peficitinib groups, while respective ACR50 and 

https://dx.doi.org/10.1136/annrheumdis-2019-215164
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Figure 3 (Continued)
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Figure 3 Change from baseline over time in (A) DAS28-CRP, (B) HAQ-DI, (C) CRP (mg/dL), (D) ESR (mm/hour), (E) SGAP (100 mm VAS), (F) SGA (100 
mm VAS), (G) PGA (100 mm VAS) (H) TJC68 and (I) SJC66 (FAS).  
Figure shows observed data for weeks 0–12, and last observation carried forward for weeks 12/ET and 28/ET. No multiplicity adjustment. Statistical 
comparisons were conducted according to analysis of covariance model. *P<0.05, **P<0.01, ***P<0.001. CRP, C-reactive protein; DAS28-CRP, 
disease activity score in 28 joints based on CRP; ESR, erythrocyte sedimentation rate; FAS, full analysis set; HAQ-DI, Health Assessment Questionnaire 
– Disability Index; PGA, Physician’s Global Assessment of disease activity; SGA, Subject’s Global Assessment of disease activity; SGAP, Subject’s Global 
Assessment of Pain; SJC66, swollen joint count at 66 joints; TJC68, tender joint count at 68 joints; VAS, visual analogue scale.

ACR70 response rates further improved during this period. 
ACR20/50/70 response rates improved at weeks 16 or 32 after 
switching from placebo to peficitinib; the respective responses 
were maintained through week 52 (figure 2E–G).

Compared with placebo, significant improvements in mean 
changes over time from baseline to week 28/ET were observed 
in both peficitinib groups for DAS28-CRP or other ACR core set 
(figure 3A–I and online supplementary table 3), ACR20/50/70 
excluding ACR70 at Week 4 (online supplementary figure 
4A–C and online supplementary table 3) and CDAI and SDAI 
scores (online supplementary figure 5A–B). Proportions of 
patients achieving DAS28-CRP<2.6, DAS28-CRP≤3.2 and 
DAS28-ESR<2.6 at weeks 12/ET and 28/ET were significantly 
greater for both peficitinib groups than placebo (p<0.001 for all 
comparisons, online supplementary figure 6A–C).

safety
Treatment-emergent adverse events
In the first 12 weeks of the study, investigator-reported TEAE 
incidence was greater in the peficitinib 100 mg (89 patients, 
51.1%) and 150 mg (104 patients, 59.8%) groups than in the 
placebo group (84 patients, 49.4%). Investigator-reported 
drug-related TEAEs were also more common in the peficitinib 
100 mg (57 patients, 32.8%) and 150 mg (80 patients, 46.0%) 
groups versus the placebo group (47 patients, 27.6%). Most 
TEAEs were grade 1 or 2 in severity and investigator-reported 
drug-related serious adverse events (SAEs) were reported at a 
similar incidence in all three treatment groups. Investigator- 
reported drug-related adverse events (AEs) leading to perma-
nent discontinuation of study drug were reported in 3 (1.7%), 
5 (2.9%) and 6 (3.5%) patients in the peficitinib 100 mg group, 
150 mg group and placebo group, respectively (table 2A).

During the overall study period, TEAEs were reported in 154 
(88.5%) and 153 (87.9%) patients in the peficitinib 100 and 
150 mg groups, respectively. Investigator-reported drug-related 
TEAEs were reported in 118 (67.8%) and 123 (70.7%) patients 
in the peficitinib 100 and 150 mg groups, respectively. Most 
TEAEs were grade 1 or 2 in severity. Investigator-reported drug- 
related SAEs were reported in 10 (5.7%) and 8 (4.6%) patients 
in the peficitinib 100 and 150 mg groups, respectively. Investi-
gator-reported drug-related AEs leading to permanent discontin-
uation of study drug were reported in 7 (4.0%) and 11 (6.3%) 
patients in the peficitinib 100 and 150 mg groups, respectively 
(table 2A).

No deaths were reported up to week 28 (table 2A, online 
supplementary table 4). One death due to suicide was reported 
in a 69-year-old man in the placebo group after switching to 
peficitinib 100 mg at week 28 (online supplementary table 5). 
The investigator considered the suicide was not related to the 
study drug because he had concurrent depression (online supple-
mentary narrative).

In the overall period, the incidence of serious infections and 
herpes zoster-related diseases (including varicella) was higher 
in the peficitinib groups than in the placebo group; no dose- 
dependent association was observed. There was no report of 
multiple dermatomes and generalised herpes zoster in this study. 
No apparent dose dependency was observed in the incidence 
of malignancy in the treatment groups (table 2B). VTE was not 
observed in the study.

Clinical laboratory evaluations
At week 12/ET, a decrease in absolute neutrophil count and an 
increase in haemoglobin were observed in the peficitinib groups 
compared with the placebo group. No major differences were 

https://dx.doi.org/10.1136/annrheumdis-2019-215164
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Table 2 Safety summary. (A) Treatment-emergent adverse events (SAF); (B) TEAEs for serious infections, herpes zoster-related disease and 
malignancies for overall study period (SAF)

(A)

Weeks 0–12 Overall period

Placebo 
(n=170)

Peficitinib 100 mg 
(n=174)

Peficitinib 150 mg 
(n=174)

Peficitinib 100 mg 
+150 mg (n=348)

Peficitinib 100 mg 
(n=174)

Peficitinib 150 mg 
(n=174)

Peficitinib 100 mg 
+150 mg (n=348)

AEs 84 (49.4) 89 (51.1) 104 (59.8) 193 (55.5) 154 (88.5) 153 (87.9) 307 (88.2)

Drug-related AEs* 47 (27.6) 57 (32.8) 80 (46.0) 137 (39.4) 118 (67.8) 123 (70.7) 241 (69.3)

Deaths 0 0 0 0 0 0 0

SAEs 4 (2.4) 5 (2.9) 3 (1.7) 8 (2.3) 19 (10.9) 13 (7.5) 32 (9.2)

Drug-related SAEs* 2 (1.2) 3 (1.7) 3 (1.7) 6 (1.7) 10 (5.7) 8 (4.6) 18 (5.2)

≥Grade 3 AEs† 8 (4.7) 9 (5.2) 16 (9.2) 25 (7.2) 29 (16.7) 32 (18.4) 61 (17.5)

TEAEs leading to permanent discontinuation of study drug

  All 7 (4.1) 5 (2.9) 5 (2.9) 10 (2.9) 13 (7.5) 12 (6.9) 25 (7.2)

  Drug-related AEs* 6 (3.5) 3 (1.7) 5 (2.9) 8 (2.3) 7 (4.0) 11 (6.3) 18 (5.2)

  SAEs 3 (1.8) 1 (0.6) 0 1 (0.3) 6 (3.4) 4 (2.3) 10 (2.9)

  Drug-related SAEs* 2 (1.2) 1 (0.6) 0 1 (0.3) 4 (2.3) 3 (1.7) 7 (2.0)

All values are n (%).
*Possible or probable, as assessed by the investigator or records where relationship is missing.
†Based on National Cancer Institute Common Terminology Criteria for Adverse Events (NCI-CTCAE) grade: grade 3 = severe or medically significant, grade 4 = life threatening, 
grade 5 = death related to AE.
AE, adverse event; SAE, severe adverse event; SAF, safety analysis set; TEAE, treatment-emergent adverse event.

(b)
Placebo
(n=170)

Peficitinib 100 mg 
(n=174)

Peficitinib 150 mg 
(n=174)

Peficitinib 100 mg 
+150 mg (n=348)

Peficitinib total*
(n=496)

Serious infections

  Patient-years 62.9 159.5 160.8 320.3 407.8

  Number of patients who had at least one incidence 0 6 6 12 14

  Incidence rate/100 patient-years (95% CI) 0.0 3.8 (1.7, 8.4) 3.7 (1.7, 8.3) 3.7 (2.1, 6.6) 3.4 (2.0, 5.8)

Herpes zoster-related disease
(including varicella)

  Patient-years 62.6 156.2 159.8 316.0 402.9

  Number of patients who had at least one incidence 2 13 6 19 23

  Incidence rate/100 patient-years (95% CI) 3.2 (0.8, 12.8) 8.3 (4.8, 14.3) 3.8 (1.7, 8.4) 6.0 (3.8, 9.4) 5.7 (3.8, 8.6)

Malignancies

  Patient-years 62.9 162.2 163.0 325.2 413.2

  Number of patients who had at least one incidence 1 1 0 1 1

  Incidence rate/100 patient-years (95% CI) 1.6 (0.2, 11.3) 0.6 (0.1, 4.4) 0.0 0.3 (0.0, 2.2) 0.2 (0.0, 1.7)

Patient-years was calculated from initial dose up to first incidence of the event for patients who had at least one event, and from initial dose through follow-up for patients who 
had no events; incidence rate is calculated as (100 × number of patients who had at least one incidence/total patient-years).
*Including adverse events during treatment with peficitinib in patients who were initially treated with placebo and switched to peficitinib at week 12 or 28.
CI, confidence interval.

observed in mean changes from baseline in haematological 
parameters at EOT compared with week 12/ET (table 3).

Compared with the placebo group at week 12/ET, increases 
in creatine kinase, creatinine, low-density lipoprotein choles-
terol, and high-density lipoprotein cholesterol were observed in 
peficitinib groups. No major differences were observed in the 
mean changes from baseline in biochemical parameters at EOT 
compared with week 12/ET (table 3).

dIsCussIOn
This phase III study in Japanese patients with RA and an inad-
equate response to MTX demonstrated that peficitinib is asso-
ciated with statistically significant improvements in ACR20 
response rates and change from baseline mTSS at both 100 
and 150 mg/day doses, compared with placebo. The secondary 
efficacy variables supported the results of the primary efficacy 
analysis, with generally significant improvements at weeks 12/
ET and 28/ET for both peficitinib doses versus placebo. The 
efficacy variables observed with both peficitinib doses were 
maintained throughout the study period. Improvements in the 

placebo group after switching to either peficitinib dose were also 
maintained throughout the remaining study period. Generally, 
the efficacy of peficitinib 150 mg was numerically greater than 
that of peficitinib 100 mg, particularly with respect to depth 
of response (ACR70 and radiographic inhibition). The results 
from this study expand on those from a previous phase IIb 
study.17 Peficitinib also demonstrated similar results to those in 
a study of non-Japanese populations.19 However, they differed 
from those in another non-Japanese study due to a higher-than- 
expected response rate in the placebo group.20 There appears 
to be a lack of consistency in the proportional placebo response 
rate across geographical regions, and the reasons for this are not  
yet understood.

Peficitinib was generally well tolerated over 52 weeks of treat-
ment. Most TEAEs were grade 1 or 2 in severity. The rate of 
discontinuation due to drug-related AEs was similar between 
the peficitinib 100 and 150 mg groups. The safety signals were 
comparable with those of other currently available JAK inhib-
itors.29–32 Decreased neutrophils and changes in haematolog-
ical and biochemical parameters have been observed in both 
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tofacitinib-31 and baricitinib-treated RA patients,29 and an 
increased incidence of herpes zoster has also been reported in 
patients with RA treated with tofacitinib30 or baricitinib.33 While 
there are concerns of an increased risk of thromboembolic 
events with JAK inhibitors,34 no such events, such as VTE, were 
reported in the patients in our study.

This study recruited patients with predominantly severe RA 
with inadequate response to prior therapy with MTX, thus 
representing a group of patients with potentially refractory 
disease. It should be borne in mind that the recommended 
MTX dose in Japan (up to 16 mg/week), which was used in the 
present study, is generally lower than that recommended in non- 
Japanese populations.7 35 The improvements in clinical signs 
and symptoms achieved with once-daily peficitinib in combi-
nation with MTX were robust and durable. Evidence of struc-
tural efficacy was also observed with peficitinib: radiographic 
changes were significantly reduced with peficitinib compared 
with placebo. However, changes from baseline in mTSS at week 
28/ET remained at 1.62 and 1.03 for peficitinib 100 and 150 
mg dose groups, respectively. Indeed, mTSS tends to be higher 
in Japanese patients than in other populations.36–39 This may 
also be explained by the baseline CRP levels and RA duration 
in patients included in the study, as high CRP levels40 and early 
RA36 37 could contribute to the progression of joint destruction.

Limitations of the study include the shorter duration of 
placebo compared with active treatment, which was necessary 
for ethical reasons but makes comparisons difficult. Another 
limitation is that a peficitinib dose higher than 150 mg/day was 
not evaluated in the present study; further evaluation might be 
needed to confirm whether 150 mg/day is the maximal dose from 
an efficacy perspective. The efficacy and safety of peficitinib in 
combination with RA treatments other than MTX were not 
assessed in this study, but have been assessed in another phase III 
trial, which showed results comparable with those in the present 
study.41 An extension study is also ongoing to further evaluate 
safety and efficacy of peficitinib (NCT01638013), specifically to 
confirm the persistence of treatment response and to ascertain 
that peficitinib’s safety profile does not differ greatly from the 
safety profile of other JAK inhibitors over long-term treatment. 
In addition, the patient population was drawn only from Japan, 
which may lack global diversity.

In conclusion, this study provides evidence that once-daily 
peficitinib 100 and 150 mg demonstrates robust clinical and 
structural efficacy in patients with RA who have an inadequate 
response to MTX.
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