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Abstract

Objective Tofacitinib is an oral Janus kinase inhibitor
for the treatment of rheumatoid arthritis. This post
hoc analysis evaluated patients receiving tofacitinib
monotherapy or combination therapy, as well as those
who switched from monotherapy to combination therapy
(mono→combo) or vice versa (combo→mono) in longterm extension (LTE) studies.
Methods Data were pooled from open-label LTE studies
(ORAL Sequel (NCT00413699; ongoing; data collected
14 January 2016) and NCT00661661) involving patients who
participated in qualifying index studies. Efficacy outcomes
included American College of Rheumatology 20/50/70
rates, change from baseline in Disease Activity Score in
28 joints, erythrocyte sedimentation rate (DAS28-4(ESR)),
Clinical Disease Activity Index (CDAI) and Health Assessment
Questionnaire-Disability Index and DAS28-4(ESR) and CDAI
low disease activity and remission. Safety was evaluated over
96 months.
Results Of the 4967 patients treated, 35.4% initiated
tofacitinib monotherapy, 64.6% initiated combination
therapy, 2.6% were mono→combo switchers and
7.1% were combo→mono switchers. Patients who
switched multiple times were excluded. Of those who
initiated monotherapy and combination therapy, 87.8%
(1543/1757) and 82.0% (2631/3210), respectively,
remained on the same regimen throughout the study;
efficacy was maintained. Incidence rates (IRs) for serious
adverse events with tofacitinib 5 mg and 10 mg twice
daily, respectively, were 9.42 and 8.41 with monotherapy
and 8.36 and 10.75 with combination therapy; IRs for
discontinuations due to AEs were 7.13 and 6.06 with
monotherapy and 7.82 and 8.06 with combination
therapy (overlapping CIs). For mono→combo and
combo→mono switchers, discontinuations due to AEs
were experienced by 0.8% and 0.9%, respectively,
within 30 days of switching.
Conclusion Tofacitinib efficacy as monotherapy or
combination therapy was maintained through month 48 and
sustained to month 72, with minimal switching of treatment
regimens. Safety was consistent over 96 months.
Clinical trial registration NCT00413699 (Pre-results) and
NCT00661661 (Results).

Key messages
What is already known about this subject?
►► Tofacitinib is an oral Janus kinase inhibitor for the

treatment of rheumatoid arthritis (RA).
►► The efficacy and safety of tofacitinib monotherapy

were assessed in two long-term extension (LTE)
studies, which are part of one of the largest clinical
development programmes in RA to date.

What does this study add?
►► Tofacitinib maintained long-term efficacy over

6 years and demonstrated consistent safety
when administered as either monotherapy or
with conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs).
►► A small proportion of patients who received
tofacitinib monotherapy added csDMARDs during
the LTE studies.

How might this impact on clinical practice?
►► These results show that tofacitinib can maintain

long-term efficacy and safety as monotherapy
or with background csDMARDs, with minimal
switching between treatment regimens.

Introduction
Rheumatoid arthritis (RA) is a debilitating
autoimmune disease characterised by chronic
inflammation with subsequent destruction
of the joints and surrounding tissues of the
musculoskeletal system.1 2 As RA imposes a
significant health burden, optimum treatment management is important in an effort
to prevent disease progression and improve
long-term patient function.
Currently, the goal of RA treatment is to
achieve remission, or at least a state of low
disease activity (LDA) in those patients in
whom remission cannot be achieved. The
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American College of Rheumatology (ACR) and the European League Against Rheumatism both recommend that
patients are initially treated with conventional synthetic
disease-modifying antirheumatic drugs (csDMARDs),
such as methotrexate (MTX), due to their low cost and
established efficacy.3 4 If csDMARDs are not effective,
the guidelines recommend the addition of a biological
disease-modifying antirheumatic drug (DMARD), such as
a tumour necrosis factor inhibitor (TNFi), or a targeted
synthetic DMARD, such as tofacitinib, as these have been
shown to improve clinical outcomes.4–13
Tofacitinib, an oral Janus kinase inhibitor for the
treatment of RA, has demonstrated efficacy and safety
as monotherapy and in combination therapy with
background MTX in phase 2 and phase 3 randomised
controlled trials (RCTs) ranging from 6 to 24 months’
duration.14–23 Although double-blind RCTs represent the
gold standard in determining the short-term efficacy and
safety of therapies, agents used to treat chronic conditions
such as RA must also demonstrate long-term effectiveness
and safety. Moreover, the reporting of long-term clinical
outcomes should better enable clinicians to set realistic
expectations of likely long-term treatment efficacy.24 For
this reason, two open-label, long-term extension (LTE)
studies (A3921024 and A3921041) of tofacitinib were
conducted, which included patients with RA who participated in qualifying phase 1, 2 and 3 studies.25 26
Here, we report pooled data from a post hoc analysis
of these LTE studies. We describe long-term efficacy up
to month 72 and safety through month 96 in patients
with RA receiving tofacitinib as monotherapy (ie, without
background csDMARDs) or combination therapy (ie,
with background csDMARDs) throughout. The efficacy
and safety of tofacitinib were also assessed in patients
who switched from monotherapy to combination therapy
(mono→combo switchers) or from combination therapy
to monotherapy (combo→mono switchers).
Methods
Study design and patients
This analysis included pooled data from patients enrolled
in two multicentre, open-label LTE studies (ORAL
Sequel (A3921024; NCT00413699) and A3921041
(NCT00661661)).25 26
ORAL Sequel is an ongoing, global, open-label LTE
study that enrolled adults with a diagnosis of RA who
completed qualifying phase 1, 2 or 3 index studies of
tofacitinib or had required earlier discontinuation of
treatment from a qualifying study for reasons other than
treatment-related serious adverse events (SAEs). As of the
January 2016 data cut-off, the study was not completed,
and the study database was not locked (ie, some values
may change for the final, locked study database).
A3921041 was an open-label LTE study that was
conducted in 56 centres in Japan and enrolled Japanese
patients (aged ≥20 years) with a diagnosis of RA who had
completed prior phase 2 and phase 3 index studies of
2

tofacitinib in Japan or had required earlier discontinuation from a qualifying study for reasons other than treatment-related SAEs.
Detailed inclusion and exclusion criteria have been
reported previously.26 Dose adjustments of tofacitinib
(from 5 mg to 10 mg twice daily and the reverse) and addition of concomitant RA medications (including MTX,
leflunomide, sulfasalazine, antimalarials, auranofin,
injectable gold preparations, non-steroidal anti-inflammatory drugs and/or glucocorticoids) were permitted
for those with inadequate efficacy or for safety reasons.
In A3921041 concomitant usage of csDMARDs including
MTX was permitted after week 12.
The initial assigned tofacitinib dose was dependent
on the study phase, requirements of the index study and
the country of origin.26 For the purposes of this analysis,
patients were assigned to tofacitinib 5 mg and 10 mg
twice daily dose groups based on average total daily dose
(TDD; sum of doses received divided by number of days
a dose was received) in the LTE study. The tofacitinib
5 mg and 10 mg twice daily groups were defined as TDD
<15 mg/day and TDD ≥15 mg/day, respectively. Baseline
values were those of the index studies for patients who
enrolled in the LTE within 14 days of the index study;
for all other patients, baseline was the start of the LTE.
Open-label treatment was initiated with tofacitinib 5 mg
or 10 mg twice daily, as monotherapy or with background
csDMARDs.
In this post hoc analysis, patients who received tofacitinib monotherapy (ie, without background csDMARDs)
throughout the LTE studies were assigned to the monotherapy group. Those who initiated and remained on
tofacitinib with background csDMARDs for the duration
of their participation in the LTE study, or who had one
break of ≤28 days from csDMARDs, were assigned to the
combination therapy group. Combo→mono switchers
were defined as patients who permanently stopped
csDMARD treatment for >28 days and continued tofacitinib monotherapy for the remaining study period.
Patients were categorised as mono→combo therapy
switchers if they initiated treatment with monotherapy
and added a csDMARD for the remainder of the study
period. These patients were permitted a break in the
use of csDMARDs for ≤28 days. Patients who switched
multiple times were not included.
Endpoints and analyses
Efficacy was evaluated through month 72 for patients
initiating and remaining on tofacitinib monotherapy
or combination therapy. Efficacy analyses included:
ACR20/50/70 response rates and improvements from
baseline in Disease Activity Score in 28 joints, erythrocyte sedimentation rate (DAS28-4(ESR)), Clinical
Disease Activity Index (CDAI) and Health Assessment
Questionnaire-Disability Index (HAQ-DI). The proportion of patients achieving remission, defined as DAS284(ESR) <2.6 or CDAI ≤2.8, and LDA, defined as DAS284(ESR) ≤3.2 or CDAI ≤10, were evaluated along with
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491
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the proportion of patients achieving HAQ-DI <0.5 and
improvements in HAQ-DI greater than the minimum
clinically important difference (MCID; ≥0.22 units). For
patients who switched treatment regimens, efficacy analyses included mean DAS28-4(ESR), CDAI and HAQ-DI
scores. Additionally, the time to treatment switch for
the mono→combo switchers and the combo→mono
switchers was calculated.
Safety was evaluated over 96 months of observation and
included the proportions of patients with treatment-emergent adverse events (AEs) and incidence rates (IRs;
number of patients with events per 100 patient-years)
for discontinuations due to AEs, SAEs and AEs of special
interest, including serious infections, adjudicated opportunistic infections (OIs) excluding tuberculosis, herpes
zoster, adjudicated tuberculosis, major adverse cardiovascular events, non-melanoma skin cancer (NMSC),
malignancies (excluding NMSC) and lymphoma. The
causality of each AE was assessed by the investigator as
to whether there existed a reasonable possibility that the
study drug caused or contributed to an AE. SAEs were
defined as those that resulted in death or immediate risk
of death, required inpatient hospitalisation or prolongation of existing hospitalisation, resulted in persistent or
significant disability/incapacity or resulted in congenital
anomalies/birth defects. Clinical laboratory parameters
were evaluated through month 72 (due to low patient
numbers thereafter).
Analyses were based on the full analysis set, which
included all randomised patients who received ≥1 dose of
study treatment. IRs for serious infections were based on
the number of patients with an event and total exposure
time censored at the time of event, death or study discontinuation and were compared between treatment groups.
Exact Poisson 95% CIs adjusted for exposure were calculated for IRs.
Descriptive statistics for efficacy endpoints were
summarised at 3 months prior to treatment switch, at
treatment switch and at 3, 6 and 12 months post-treatment switch to determine maintenance of response.
Studies were conducted in accordance with the Declaration of Helsinki and the International Conference on
Harmonisation Good Clinical Practice Guidelines and
were approved by the Institutional Review Boards and/or
Independent Ethics Committees at each investigational
centre. All patients provided written informed consent.
Results
Patients
In total, 4967 patients were treated in the LTE studies
(table 1). Of these, 35.4% (n=1757) initiated treatment
with tofacitinib monotherapy and 64.6% (n=3210)
initiated tofacitinib with background csDMARDs. The
majority of patients (87.8%; 1543/1757) initiating
monotherapy remained on monotherapy while participating in the LTE; the mean (median; range) treatment
duration was 1303.6 days (1246; 3–3151) for tofacitinib
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491

5 mg twice daily and 1155.0 days (1138; 1–2730) for
tofacitinib 10 mg twice daily. Of those initiating combination therapy, 82.0% (2631/3210) remained on combination therapy while participating in the LTE; mean
(median; range) treatment duration with tofacitinib
5 and 10 mg twice daily was 1281.7 days (1220; 1–3182)
and 1101.9 days (1173; 1–2901), respectively. MTX was
the most common background csDMARD and was used
by 86.2% (2269/3210) of the patients initiating combination therapy. In patients who remained on combination therapy throughout the study, 90.0% (2367/2631)
were receiving a single csDMARD at baseline, whereas
10.0% (264/2631) were receiving multiple csDMARDs at
baseline. In total, 45.2% of patients receiving tofacitinib
monotherapy and 50.7% of patients receiving combination therapy discontinued the LTE before completion; of
these, 13.2% and 17.1%, respectively, discontinued from
the study due to treatment-related AEs; 3.0% and 3.8%,
respectively, discontinued due to insufficient clinical
response (figure 1). Other reasons for discontinuation
included non-treatment-related AEs (tofacitinib monotherapy: 7.1%; combination therapy: 7.2%), patients
were no longer willing to participate in the study (monotherapy: 9.5%; combination therapy: 10.1%), patients
were lost to follow-up (monotherapy: 2.6%; combination therapy: 2.4%), protocol violations (monotherapy:
2.4%; combination therapy: 2.7%), death (monotherapy:
1.1%; combination therapy: 1.1%), withdrawal due to
pregnancy (monotherapy: 0.7%; combination therapy:
0.2%), termination of study by sponsor (monotherapy:
0.1%; combination therapy: 0.0%), patients who did not
meet entrance criteria (monotherapy: 0.0%; combination therapy: 0.2%) and other reasons (monotherapy:
5.6%; combination therapy: 6.0%). Among patients
who remained on monotherapy or combination therapy
throughout the study, the median time until LTE discontinuation for all causes was 1838 days and 1595 days,
respectively, and the median time to discontinuation due
to treatment-emergent AEs was after the end of the study.
Of the 1543 patients who remained on tofacitinib monotherapy, 23.4% (134/573) of patients receiving tofacitinib 5 mg twice daily increased their dose to 10 mg twice
daily and remained on 10 mg twice daily; 7.5% (43/573)
increased their dose to 10 mg twice daily before subsequently reverting back to 5 mg twice daily. Of the patients
receiving tofacitinib 10 mg twice daily as monotherapy,
14.0% (136/970) decreased their dose to 5 mg twice
daily and remained on 5 mg twice daily; 3.6% (35/970)
switched from 10 mg twice daily to 5 mg twice daily and
back. In general, a slightly lower percentage of patients
remaining on combination therapy switched doses,
with 20.0% (170/852) and 3.6% (31/852) of patients
receiving tofacitinib 5 mg twice daily switching dose once
and twice, respectively, and 11.3% (201/1779) and 3.9%
(69/1779) of patients receiving tofacitinib 10 mg twice
daily switching dose once and twice, respectively.
Only 2.6% of patients (n=129) were mono→combo
switchers; the majority of these patients (69.0%)
3
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6.3 (6.1)

Mean GC dose at baseline (SD), mg/day

6.5 (3.9)

436 (41.6)
6.5 (3.6)

388 (50.1)

397 (51.2)

1.3 (0.7)

6.1 (1.0)

8.6 (0.2–50.1)

25.8 (6.1)

67.1 (17.5)

374 (48.3)

633 (81.7)

53.2 (18–82)

Tofacitinib
5 mg twice
daily
n=775

6.4 (4.1)

975 (52.5)

938 (50.5)

1.4 (0.7)

6.3 (1.0)

8.3 (0.1–49.4)

27.5 (6.4)

73.0 (19.4)

1273 (68.6)

1514 (81.6)

53.3 (18–86)

Tofacitinib
10 mg twice
daily
n=1856

Combination therapy*‡
n=2631

51.2 (20–75)

6.2 (3.1)

23 (50.0)

1 (2.2)

1.4 (0.8)

6.5 (1.1)

6.2 (0.2–21.0)

26.0 (5.7)

68.0 (17.8)

20 (43.5)

30 (65.2)

6.1 (2.7)

46 (55.4)

0 (0.0)

1.6 (0.7)

6.5 (1.0)

5.4 (0.1–33.0)

26.8 (6.5)

71.5 (17.4)

52 (62.7)

66 (79.5)

51.1 (20–71)

55.5 (28–77)

5.7 (3.9)

50 (51.5)

2 (2.1)

1.4 (0.6)

6.2 (0.9)

9.1 (0.2–39.0)

27.2 (6.0)

72.4 (20.0)

66 (68.0)

80 (82.5)

5.8 (2.6)

129 (50.6)

2 (0.8)

1.4 (0.7)

6.3 (1.1)

9.0 (0.1–41.0)

28.4 (7.1)

76.9 (21.6)

197 (77.3)

207 (81.2)

54.7 (20–82)

Tofacitinib
10 mg twice
daily
n=255
Tofacitinib
5 mg twice
daily
n=97

Tofacitinib
10 mg twice
daily
n=83

Tofacitinib
5 mg twice
daily
n=46

Combo→mono switchers*¶
n=352

Mono→combo switchers*§
n=129

*Data as of January 2016, ongoing at time of analysis, database not locked.
†Patients received monotherapy throughout the LTE studies without concomitant csDMARDs.
‡Patients initiated and remained on background csDMARDs for the duration of their participation in the LTE study or had one break of ≤28 days from csDMARDs.
§Patients permanently stopped csDMARD treatment for >28 days and continued tofacitinib monotherapy for the remaining study period.
¶Patients initiated treatment with monotherapy and had a csDMARD added until the last dose of tofacitinib.
**For patients switching treatment regimens, discontinuations from study within 30 days of treatment switch are reported.
BMI, body mass index; csDMARD, conventional synthetic disease-modifying antirheumatic drug; DAS28-4(ESR), Disease Activity Score in 28 joints, erythrocyte sedimentation rate; GC,
glucocorticoid; HAQ-DI, Health Assessment Questionnaire-Disability Index; LTE, long-term extension; RA, rheumatoid arthritis.

278 (56.0)

Concomitant GC use at baseline, n (%)

456 (43.6)

1.5 (0.6)

1.4 (0.7)
242 (48.8)

HAQ-DI, mean (SD)

Discontinuations during the LTE,** n (%)

6.4 (1.0)

7.7 (0.0–38.0)
6.3 (1.0)

Mean duration of RA (range), years

6.3 (0.0–55.0)

27.4 (6.4)

DAS28-4(ESR), mean (SD)

25.2 (5.4)

Mean BMI (SD), kg/m2

73.7 (19.4)

779 (74.4)

228 (46.0)
64.7 (16.6)

White, n (%)

Mean weight (SD), kg

52.4 (19–85)
841 (80.3)

54.6 (19–82)
422 (85.0)

Tofacitinib
10 mg twice
daily
n=1047

Mean age (range), years

Tofacitinib
5 mg twice
daily
n=496

Monotherapy*†
n=1543

Baseline demographics and disease characteristics of patients enrolled in the LTE studies

Female, n (%)

Table 1
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Figure 1 Patient disposition. *Patients who switched multiple times were not included in this analysis; **for patients switching
treatment regimens, discontinuations from study within 30 days of treatment switch are reported; ***‘other reasons’ included
patients lost to follow-up, patients no longer willing to participate, withdrawals due to pregnancy, protocol violations and
study termination by sponsor. AE, adverse event; BID, twice daily; csDMARD, conventional synthetic disease-modifying
antirheumatic drug; LTE, long-term extension.

added MTX. In total, 7.1% (n=352) of patients were
combo→mono switchers (figure 1). The median
time to treatment switch was 15.0 months for both
mono→combo and combo→mono switchers.
Patient demographics and baseline characteristics
were generally similar for all treatment groups, although
the mean duration of RA was greater for combo→mono
switchers versus mono→combo switchers (table 1).
Of those remaining on monotherapy, fewer patients
received glucocorticoids at month 72 versus baseline (tofacitinib 5 mg twice daily, 42.3% vs 56.0%;
tofacitinib 10 mg twice daily, 31.6% vs 41.6%, respectively); the mean daily dose of glucocorticoids for the
combined tofacitinib 5 mg and 10 mg twice daily doses
was similar at baseline (6.42 mg/day) and at month 72
(6.43 mg/day). Of those remaining on combination
therapy with tofacitinib 5 mg twice daily, fewer patients
received glucocorticoids at month 72 versus baseline
(44.9% vs 50.1%, respectively); however, more patients
receiving tofacitinib 10 mg twice daily with background
csDMARDs received glucocorticoids at month 72 versus
baseline (58.6% vs 52.5%, respectively). For those
receiving background csDMARDs, the mean daily dose
of glucocorticoids for the tofacitinib 5 mg and 10 mg
twice daily doses decreased from 6.45 mg/day at baseline to 5.99 mg/day at month 72.
Efficacy
ACR20/50/70 response rates were sustained up to
month 72 for patients receiving tofacitinib 5 mg and
10 mg twice daily as monotherapy and those with
background csDMARDs (online supplementary figure
S1). At month 1, ACR20/50/70 response rates were
76.8%, 53.1% and 32.1%, respectively, with tofacitinib
5 mg twice daily monotherapy and 75.1%, 52.4%
and 34.1%, respectively, with tofacitinib 10 mg twice
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491

daily monotherapy. Corresponding observed rates at
month 72 were 84.9%, 68.7% and 42.4% with tofacitinib 5 mg twice daily and 84.6%, 56.4% and 35.9%
with tofacitinib 10 mg twice daily. Similarly, for the
combination therapy group, ACR20/50/70 response
rates at month 1 (tofacitinib 5 mg twice daily: 71.1%,
47.5% and 26.1%, respectively; tofacitinib 10 mg twice
daily: 71.4%, 44.8% and 24.6%, respectively) were
maintained through month 72 (tofacitinib 5 mg twice
daily: 82.8%, 60.3% and 37.1%, respectively; tofacitinib 10 mg twice daily: 100.0%, 52.6% and 36.8%,
respectively).
At month 1 in the monotherapy group, the mean
changes from baseline in DAS28-4(ESR), CDAI and
HAQ-DI were −2.53, –23.59 and −0.60, respectively,
with tofacitinib 5 mg twice daily and −2.69, –25.41 and
−0.69, respectively, with tofacitinib 10 mg twice daily. At
month 72, corresponding rates were −3.03, –30.41 and
−0.62, respectively, with tofacitinib 5 mg twice daily and
−2.95, –28.88 and −0.73, respectively, with tofacitinib
10 mg twice daily (figure 2). Similarly, in the combination therapy group, the mean changes from baseline in
DAS28-4(ESR), CDAI and HAQ-DI at month 1 (tofacitinib 5 mg twice daily: −2.45, –22.19 and −0.54, respectively; tofacitinib 10 mg twice daily: −2.44, –23.45 and
−0.55, respectively) were maintained through month
72 (tofacitinib 5 mg twice daily: −2.82, –27.81 and −0.55,
respectively; tofacitinib 10 mg twice daily: −2.82, −31.57
and −0.73, respectively (figure 2).
Rates of DAS28-defined and CDAI-defined remission and LDA were generally maintained through
month 72 in all patients who had reached this time
point (figure 3A,B, online supplementary figure S2
A,B). The proportion of patients achieving CDAIdefined remission decreased from baseline to month
5
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Figure 2 Mean change from baseline in (A) DAS28-4(ESR), (B) CDAI and (C) HAQ-DI. Error bars show SE; reductions in
patient numbers over time reflect that some patients have not reached time point. BID, twice daily; CDAI, Clinical Disease
Activity Index; DAS28-4(ESR), Disease Activity Score in 28 joints, erythrocyte sedimentation rate; HAQ-DI, Health Assessment
Questionnaire-Disability Index.

72 in patients receiving tofacitinib 10 mg twice
daily with csDMARDs, although patient numbers
at month 72 were low (n=19). The proportion of
patients achieving HAQ-DI <0.5 was maintained
for all patients, regardless of whether they received
tofacitinib as monotherapy or with background
csDMARDs (online supplementary figure S2C). For
those receiving either monotherapy or combination
therapy, rates of HAQ-DI ≥MCID were maintained
throughout (figure 3C).
For combo→mono switchers, mean DAS28-4(ESR),
CDAI and HAQ-DI scores at the time of treatment switch
6

were maintained 12 months after the treatment switch.
In contrast, for mono→combo switchers, mean DAS284(ESR), CDAI and HAQ-DI values 12 months following the
treatment switch were numerically lower than at the time of
treatment switch, although it should be noted that patient
numbers were low (table 2).
Safety
Treatment-emergent AEs were experienced by 93.8% and
87.8% of patients receiving tofacitinib 5 mg and 10 mg
twice daily, respectively, as monotherapy, and 88.6% and
88.8% of patients receiving tofacitinib 5 mg and 10 mg
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491
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Figure 3 Proportions of patients achieving (A) DAS28-4(ESR) ≤3.2, (B) CDAI ≤10 and (C) HAQ-DI ≥MCID. Error bars show SE;
reductions in patient numbers over time reflect that some patients have not reached time point. BID, twice daily; CDAI, Clinical
Disease Activity Index; DAS28-4(ESR), Disease Activity Score in 28 joints, erythrocyte sedimentation rate; HAQ-DI, Health
Assessment Questionnaire-Disability Index; MCID, minimum clinically important difference.

twice daily, respectively, with background csDMARDs
(table 3). The most common AEs across all treatment
groups were bronchitis, nasopharyngitis and upper
respiratory tract infection. Discontinuations due to treatment-emergent AEs for patients receiving tofacitinib
as monotherapy were 25.4% with tofacitinib 5 mg twice
daily and 19.2% with tofacitinib 10 mg twice daily. For
those receiving tofacitinib with background csDMARDs,
discontinuations due to AEs were experienced by 27.4%
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491

of patients with tofacitinib 5 mg twice daily and 24.4% of
patients with tofacitinib 10 mg twice daily. Discontinuations due to AEs within 30 days of the treatment switch for
the mono→combo switchers were 2.2% with tofacitinib
5 mg twice daily and 0.0% with tofacitinib 10 mg twice
daily. For combo→mono switchers, discontinuations due
to AEs were experienced by 1.0% with tofacitinib 5 mg
twice daily and 0.8% with tofacitinib 10 mg twice daily.
The most common AEs for the mono→combo switchers
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Table 2 Mean DAS28-4(ESR), CDAI and HAQ-DI scores in patients who switched treatment regimens during the LTE studies
Mono→combo switchers
Tofacitinib
5 mg twice
daily
n=46*
Mean DAS284(ESR) (SD)

Tofacitinib
10 mg twice
daily
n=82†

Tofacitinib
5 mg twice
daily
n=97‡

Tofacitinib
10 mg twice
daily
n=255§

3 months before treatment switch

3.95 (1.70)

4.35 (1.56)

3.47 (1.39)

3.27 (1.23)

At treatment switch

4.11 (1.76)

4.73 (1.67)

3.27 (1.21)

3.17 (1.13)

3 months after treatment switch

4.13 (1.71)

4.41 (1.60)

3.37 (1.31)

3.16 (1.13)

6 months after treatment switch

3.91 (1.63)

4.35 (1.60)

3.29 (1.32)

3.06 (1.27)

12 months after treatment switch

3.44 (1.51)

4.24 (1.46)

3.53 (1.29)

3.20 (1.25)

Mean CDAI (SD) 3 months before treatment switch

Mean HAQ-DI
(SD)

Combo→mono switchers

15.87 (18.83)

16.15 (13.26)

8.33 (9.85)

7.86 (8.68)

At treatment switch

19.08 (16.47)

20.67 (14.67)

7.44 (9.40)

6.96 (7.29)

3 months after treatment switch

16.65 (14.17)

17.47 (14.12)

7.91 (10.39)

6.78 (6.86)

6 months after treatment switch

14.26 (11.75)

17.13 (15.46)

7.74 (9.83)

6.71 (8.24)

12 months after treatment switch

9.97 (10.38)

15.39 (12.32)

7.88 (7.79)

7.10 (7.73)

3 months before treatment switch

0.81 (0.85)

1.03 (0.70)

0.82 (0.68)

0.68 (0.66)

At treatment switch

0.94 (0.76)

1.00 (0.71)

0.69 (0.66)

0.65 (0.64)

3 months after treatment switch

0.89 (0.72)

0.93 (0.74)

0.75 (0.65)

0.63 (0.64)

6 months after treatment switch

0.77 (0.69)

0.96 (0.73)

0.62 (0.60)

0.60 (0.64)

12 months after treatment switch

0.73 (0.67)

0.89 (0.77)

0.68 (0.64)

0.64 (0.65)

*3 months before treatment switch n=35 (34 for CDAI), at treatment switch n=46 (45 for CDAI, 44 for DAS28-4(ESR)), 3 months after
treatment switch n=44 (42 for CDAI, 41 for DAS28-4(ESR)), 6 months after treatment switch n=38 (37 for CDAI, 36 for DAS28-4(ESR)),
12 months after treatment switch n=25.
†3 months before treatment switch n=67 (66 for DAS28-4(ESR) and HAQ-DI), at treatment switch n=82, 3 months after treatment switch
n=78 (77 for DAS-284(ESR)), 6 months after treatment switch n=67, 12 months after treatment switch n=48 (47 for CDAI and HAQ-DI).
‡3 months before treatment switch n=84, at treatment switch n=97, 3 months after treatment switch n=90 (89 for DAS28-4(ESR) and
HAQ-DI), 6 months after treatment switch n=87, 12 months after treatment switch n=74 (73 for DAS28-4(ESR) and CDAI).
§3 months before treatment switch n=210 (209 for HAQ-DI), at treatment switch n=255, 3 months after treatment switch n=242 (241 for
HAQ-DI and 238 for DAS28-4(ESR)), 6 months after treatment switch n=218, 12 months after treatment switch n=190 (189 for DAS284(ESR)).
CDAI, Clinical Disease Activity Index; DAS28-4(ESR), Disease Activity Score in 28 joints, erythrocyte sedimentation rate; HAQ-DI, Health
Assessment Questionnaire-Disability Index; LTE, long-term extension.

were nausea and hypertension, whereas for the combo→−
mono switchers, the most common AEs were urinary
tract infection, bronchitis and hypertension.
IRs for AEs of special interest were generally consistent across all treatment groups, with some exceptions.
IRs for malignancy (excluding NMSC) and lymphoma
were numerically greater when tofacitinib (5 mg or
10 mg twice daily) was administered with background
csDMARDs rather than as monotherapy (table 3).
Across the combination therapy and monotherapy
groups, respectively, the most common malignancy
types were lung cancer (n=17, n=8), breast cancer
(n=14, n=5) and lymphoma (n=9, n=2). Non-Hodgkin’s
lymphoma was the most common type of lymphoma
(B cell neoplasm: n=4, n=1; T cell and natural killer cell
neoplasms: n=1, n=0; unspecified type: n=3, n=0), with
Hodgkin lymphoma also reported (n=1, n=1). IRs for
NMSC were numerically greater with tofacitinib 10 mg
twice daily combination therapy versus monotherapy
or combination therapy with 5 mg twice daily. IRs
for adjudicated OIs excluding TB were numerically
8

greater with tofacitinib 5 mg twice daily monotherapy
and tofacitinib 10 mg twice daily combination therapy
compared with other treatment groups. Across the
combination therapy and monotherapy groups, respectively, the most common OIs were multidermatomal/
disseminated herpes zoster (n=19, n=6), cytomegalovirus disease (n=5, n=0), pneumocystosis (n=4, n=1)
and oesophageal candidiasis (n=2, n=3). IRs for herpes
zoster were greater with tofacitinib 5 mg twice daily
monotherapy and tofacitinib 10 mg twice daily combination therapy versus the other treatment groups. IRs
for SAEs and serious infections were also numerically
greater for patients receiving tofacitinib 10 mg twice
daily with background csDMARDs versus the other treatment groups. Interstitial lung disease was reported in
18 and 9 patients who remained on combination therapy
and monotherapy, respectively. The proportion of fatalities was 1.1% for both those remaining on combination therapy (28/2631) and monotherapy (17/1543;
figure 1); the most common causes of death were pneumonia (n=5, n=3) and lung cancer (n=4, n=1).
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491
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Table 3 IRs (number of patients with events/100 patient-years) for AEs of special interest
Monotherapy*†
n=1543

Combination therapy*‡
n=2631

Tofacitinib
5 mg twice daily
n=496

Tofacitinib
10 mg twice daily
n=1047

Tofacitinib
5 mg twice daily
n=775

Tofacitinib
10 mg twice daily
n=1856

Exposure, patient-years

1788.61

3344.8

2740.54

5656.52

Patients with AEs, n (%)

465 (93.8)

919 (87.8)

687 (88.6)

1649 (88.8)

 Unique patients with events, n

126 (25.4)

201 (19.2)

212 (27.4)

452 (24.4)

 IR/100 patient-years (95% CI)

7.13 (5.94 to 8.49)

6.06 (5.25 to 6.96)

7.82 (6.80 to 8.95)

8.06 (7.33 to 8.84)

 Unique patients with events, n

150

257

207

544

 IR/100 patient-years (95% CI)

9.42 (7.98 to 11.06)

8.41 (7.41 to 9.50)

8.36 (7.26 to 9.58)

10.75 (9.86 to 11.69)

 Unique patients with events, n

43

83

60

188

 IR/100 patient-years (95% CI)

2.42 (1.75 to 3.26)

2.49 (1.98 to 3.09)

2.22 (1.70 to 2.86)

3.35 (2.89 to 3.86)

  Unique patients with events, n

28

40

35

126

  IR/100 patient-years (95% CI)

2.77 (1.84 to 4.01)

2.63 (1.88 to 3.58)

2.59 (1.80 to 3.60)

4.21 (3.51 to 5.02)

  Unique patients with events, n

15

43

25

62

  IR/100 patient-years (95% CI)

1.95 (1.09 to 3.22)

2.37 (1.72 to 3.20)

1.86 (1.20 to 2.74)

2.36 (1.81 to 3.02)

 Unique patients with events, n

6

9

7

24

 IR/100 patient-years (95% CI)

0.34 (0.12 to 0.73)

0.27 (0.12 to 0.51)

0.26 (0.10 to 0.53)

0.43 (0.27 to 0.63)

 Unique patients with events, n

67

81

71

220

 IR/100 patient-years (95% CI)

4.12 (3.19 to 5.23)

2.55 (2.02 to 3.17)

2.79 (2.18 to 3.51)

4.19 (3.65 to 4.78)

  Unique patients with events, n

44

42

36

120

  IR/100 patient-years (95% CI)

4.89 (3.55 to 6.56)

2.91 (2.10 to 3.94)

2.81 (1.97 to 3.89)

4.32 (3.58 to 5.17)

  Unique patients with events, n

23

39

35

100

  IR/100 patient-years (95% CI)

3.16 (2.01 to 4.75)

2.24 (1.60 to 3.07)

2.76 (1.92 to 3.84)

4.04 (3.29 to 4.91)

 Unique patients with events, n

3

5

4

12

 IR/100 patient-years (95% CI)

0.17 (0.04 to 0.49)

0.15 (0.05 to 0.35)

0.15 (0.04 to 0.37)

0.21 (0.11 to 0.37)

 Unique patients with events, n

9

7

13

28

 IR/100 patient-years (95% CI)

0.53 (0.24 to 1.00)

0.21 (0.08 to 0.43)

0.54 (0.29 to 0.92)

0.50 (0.33 to 0.72)

 Unique patients with events, n

9

12

10

46

 IR/100 patient-years (95% CI)

0.51 (0.23 to 0.97)

0.36 (0.19 to 0.63)

0.37 (0.18 to 0.67)

0.83 (0.60 to 1.10)

18
1.01 (0.60 to 1.59)

26
0.78 (0.51 to 1.14)

35
1.28 (0.89 to 1.78)

45
0.80 (0.58 to 1.07)

Discontinuations due to AEs, n (%)

SAEs

Serious infections

 Prior GC use at baseline

 No prior GC use at baseline

Adjudicated opportunistic infections
(excluding TB)

Herpes zoster

 Prior GC use at baseline

 No prior GC use at baseline

Adjudicated TB

MACE§

NMSC

Malignancies (excluding NMSC)
 Unique patients with events, n
 IR/100 patient-years (95% CI)

Continued
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Table 3 Continued
Monotherapy*†
n=1543

Combination therapy*‡
n=2631

Tofacitinib
5 mg twice daily
n=496

Tofacitinib
10 mg twice daily
n=1047

Tofacitinib
5 mg twice daily
n=775

Tofacitinib
10 mg twice daily
n=1856

  Unique patients with events, n

11

11

19

23

  IR/100 patient-years (95% CI)

1.09 (0.54 to 1.95)

0.72 (0.36 to 1.29)

1.39 (0.83 to 2.16)

0.76 (0.48 to 1.15)

  Unique patients with events, n

7

15

16

22

  IR/100 patient-years (95% CI)

0.90 (0.36 to 1.86)

0.83 (0.46 to 1.36)

1.17 (0.67 to 1.90)

0.83 (0.52 to 1.26)

1
0.06 (0.00 to 0.31)

1
0.03 (0.00 to 0.17)

3
0.11 (0.02 to 0.32)

6
0.11 (0.04 to 0.23)

 Prior GC use at baseline

 No prior GC use at baseline

Lymphoma
 Unique patients with events, n
 IR/100 patient-years (95% CI)

*Data as of January 2016, ongoing at time of analysis, database not locked.
†Patients received monotherapy throughout the LTE studies without concomitant csDMARDs.
‡Patients initiated and remained on background csDMARDs for the duration of their participation in the LTE study or had one break of
≤28 days from csDMARDs.
§Data for MACE are based on adjudicated events: tofacitinib 5 mg twice daily monotherapy n=480; tofacitinib 10 mg twice daily monotherapy
n=1087; tofacitinib 5 mg twice daily with background csDMARDs n=707; tofacitinib 10 mg twice daily with background csDMARDs, n=1856.
AE, adverse event; csDMARD, conventional synthetic disease-modifying antirheumatic drug; GC, glucocorticoid; IR, incidence rate; LTE,
long-term extension; MACE, major adverse cardiac event; NMSC, non-melanoma skin cancer; SAE, serious adverse event; TB, tuberculosis.

Confirmed increases in alanine aminotransferase >3 ×
the upper limit of normal (ULN) were observed in 1.6%
and 1.4% of patients receiving tofacitinib 5 mg and 10 mg
twice daily monotherapy, respectively, and in 2.1% and
1.9% of patients receiving tofacitinib 5 mg and 10 mg
twice daily, respectively, in combination with csDMARDs.
Elevations in aspartate aminotransferase >3 × ULN were
observed in 0.8% and 0.7% of patients receiving tofacitinib 5 mg and 10 mg twice daily monotherapy, respectively, and 1.0% and 1.1% of patients receiving tofacitinib
5 mg and 10 mg twice daily, respectively, as combination
therapy. Two patients receiving tofacitinib 10 mg twice
daily combination therapy developed drug-induced liver
injury; one patient subsequently discontinued treatment.
No cases of drug-induced liver injury were reported in
patients receiving tofacitinib monotherapy.
The mean changes from baseline in neutrophil counts,
as well as serum creatinine, high-density lipoprotein
(HDL), low-density lipoprotein (LDL), total cholesterol
and triglyceride levels generally remained stable through
month 72 across all treatment groups (online supplementary figure S3 and S4).
Discussion
Due to the chronic nature of RA, effective therapeutic
options should demonstrate long-term efficacy and tolerability in addition to efficacy and safety in short-term
RCTs. In this post hoc analysis of LTE studies, the efficacy of tofacitinib was maintained through month 48 and
appeared to continue to month 72, although lower patient
numbers towards the end of the study necessitate caution
10

when interpreting these results; in total, 111 patients
receiving monotherapy and 157 patients receiving combination therapy continued treatment beyond month 72,
and safety was consistent over 96 months when tofacitinib
was administered as monotherapy and with background
csDMARDs.
In this analysis, clinically meaningful reductions in the
signs and symptoms of RA, as measured by ACR20/50/70
response rates, change from baseline in DAS28-4(ESR),
CDAI and HAQ-DI, and DAS-defined and CDAI-defined
remission and LDA were maintained up to month 72 in
those patients completing this time point, thus demonstrating that the efficacy previously reported in shortterm phase 2 and phase 3 studies of tofacitinib can be
sustained in these patients.14–16 18–23
Of importance, for each outcome analysed, efficacy
was maintained regardless of whether tofacitinib was
administered as monotherapy or with background
csDMARDs. Mean DAS28-4(ESR), CDAI and HAQ-DI
decreased slightly by month 12 if patients switched from
monotherapy to combination therapy and were maintained if patients switched from combination therapy
to monotherapy. These results contrast with the data
obtained in RCTs of all TNFi, which report greater efficacy with combination therapy versus monotherapy. For
example, phase 3 and LTE studies of TNFi monotherapy
have shown that adalimumab, etanercept and abatacept
were associated with improved efficacy when administered in combination with MTX compared with monotherapy,5 7 11 27 28 and a network meta-analysis reported
similar trends in terms of ACR responses for all TNFi
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491
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(etanercept, infliximab, adalimumab, certolizumab pegol
and golimumab).29 In studies of non-TNFi agents, tocilizumab also demonstrated better efficacy with comparable safety when administered as combination therapy
rather than as monotherapy in early RA,6 although no
clinical superiority of tocilizumab plus MTX over tocilizumab monotherapy was identified in established RA.30
Within our analysis, the majority of patients (1543/1757;
87.8%) who were treated with tofacitinib monotherapy in
the index studies did not require addition of a csDMARD
to sustain their response and remained on tofacitinib
monotherapy for the duration of their participation in
the LTE studies (figure 1). This analysis investigated the
efficacy and safety of tofacitinib monotherapy over a
6-year period. As such, these data provide clinicians with
important insights into the potential benefits of longterm treatment with tofacitinib monotherapy. However, it
is important to note that although different trends can be
observed with tofacitinib and TNFi monotherapy versus
combination therapy, a direct comparison of the efficacy
of tofacitinib and TNFi therapy was not planned and, as
such, no conclusions can be drawn as to the superiority of
one treatment over another.
The safety profile of tofacitinib was generally manageable, and similar safety signals as noted in RCTs were
seen.15 16 18–23 31 The proportions of patients who discontinued treatment were generally comparable with
those observed for other RA treatments in LTE studies;
however, direct comparisons cannot be made due to
the different lengths of each study.32–34 Although IRs for
safety events of special interest were generally consistent
across treatment groups, IRs for SAEs and serious infections were numerically greater with tofacitinib 10 mg
twice daily with background csDMARDs compared with
tofacitinib monotherapy (5 mg or 10 mg) or tofacitinib
5 mg twice daily with background csDMARDs. This is
consistent with findings from phase 3 studies that also
reported higher IRs for AEs, SAEs and serious infections
in patients receiving tofacitinib 5 mg twice daily with background csDMARDs compared with tofacitinib 5 mg twice
daily monotherapy.35 Furthermore, patients receiving
tofacitinib (5 mg or 10 mg twice daily) with background
csDMARDs had numerically higher IRs for malignancy
(excluding NMSC) and lymphoma compared with those
receiving monotherapy. This is supported by a previous
analysis of malignancies in phase 3 studies, in which IRs
were numerically lower in the tofacitinib monotherapy
group (both doses) than in the combination therapy
group.36
The mean change from baseline in serum lipids
and creatinine levels and neutrophil and lymphocyte
counts were maintained throughout the LTE study for
patients receiving tofacitinib as monotherapy and with
background csDMARDs. Previous analyses have demonstrated that tofacitinib increased serum triglycerides,
LDL and HDL levels to a similar extent when administered as monotherapy or in combination therapy with
csDMARDs; however, it was noted that most increases
Fleischmann R, et al. RMD Open 2017;3:e000491. doi:10.1136/rmdopen-2017-000491

occurred within the first 3 months of treatment and
stabilised thereafter.37
The limitations of this analysis include the openlabel study design and lack of a placebo comparator
group. In addition, only patients who completed or
withdrew from a qualifying index study due to reasons
other than treatment-related SAEs were eligible for
enrolment in the LTE studies, resulting in selection
bias due to the inclusion of patients with improved
efficacy without significant AEs. Furthermore, the
nature of these analyses meant that efficacy outcomes
were reported using observed case data only with no
formal statistics to compare treatment groups. As
dose adjustments were permitted in the LTE study
and patient disease states may have changed over
the course of the study, limited comparisons could
be made between tofacitinib doses. Comparisons of
data between monotherapy and combination therapy
groups should also be treated with caution because
patients were not randomised to one treatment group
versus the other, and each index study defined the
regimen for all patients within that study. Given the
different study designs, comparisons between the LTE
data presented here and the data reported in RCTs
of TNFi should also be treated with caution. Last,
although the data reported here included patients
with up to 96 months of exposure to tofacitinib in the
LTE studies, the numbers of patients after month 72
are low and consequently efficacy data and laboratory
data are not reported beyond this time point. Nevertheless, open-label studies, such as those reported
here, can play a role in characterising the safety and
maintenance of efficacy of drugs with novel mechanisms of actions such as tofacitinib.
In conclusion, tofacitinib 5 mg and 10 mg twice daily
demonstrated sustained efficacy through month 72 and
consistent safety with up to 96 months of observation.
Efficacy and safety were sustained regardless of whether
patients received tofacitinib as monotherapy or with
background csDMARDs or whether they switched to
either monotherapy or combination therapy during the
LTE studies.
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