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Objective. Tofacitinib is an oral Janus kinase inhibitor for the treatment of rheumatoid arthritis (RA). This post hoc 
analysis evaluated tofacitinib persistence in patients with RA in long- term extension (LTE) studies up to 9.5 years.

Methods. Data were pooled from two LTE studies: ORAL Sequel (NCT00413699) and Study A3921041 
(NCT00661661). Patients received tofacitinib 5 or 10 mg twice daily (BID), as monotherapy or with background con-
ventional synthetic disease- modifying antirheumatic drugs. Kaplan- Meier estimates for tofacitinib drug survival and 
reasons for discontinuation were evaluated. Baseline factors were analyzed as predictors of persistence.

Results. In 4967 tofacitinib- treated patients entering LTE studies, mean (maximum) treatment duration was 
3.5 (9.4) years. Median drug survival (95% confidence interval) was 4.9 (4.7, 5.1) years. Estimated 2-  and 5- year drug 
survival rates were 75.5% and 49.4%, respectively. Median drug survival was similar between the tofacitinib 5 and 
10 mg BID groups, and slightly higher for patients receiving tofacitinib monotherapy versus combination therapy. 
Overall, 50.7% of patients discontinued tofacitinib; of these, 47.2% were due to adverse events and 7.1% for lack/
loss of efficacy. An increased risk of discontinuation was associated with baseline diabetes, hypertension, negative 
anticyclic citrullinated peptide (anti- CCP), negative rheumatoid factor (RF), and inadequate response to tumor necro-
sis factor inhibitors (TNFi- IR).

Conclusion. Median drug survival of tofacitinib- treated patients participating in LTE studies was approximately 
5 years and was similar for tofacitinib dosed at 5 and 10 mg BID. Reduced drug survival was associated with negative 
anti- CCP/RF status, TNFi- IR, and certain comorbidities. These data support tofacitinib use for long- term manage-
ment of RA.

INTRODUCTION

Time on treatment (also referred to as survival time, time to 
discontinuation, persistence, or durability of treatment) is a sur-
rogate measure of the success of a treatment (effectiveness, 
tolerability, and safety) in the long- term management of disease. 

Drug survival reflects the clinical effectiveness of treatment and is 
related to factors such as adverse events (AEs) and lack or loss of 
efficacy (1,2). In long- term extension (LTE) studies of biologic dis-
ease-modifying antirheumatic drugs (bDMARDs) in patients with 
rheumatoid arthritis (RA), the proportion of patients remaining on 
treatment after 5 years ranges from 40% to 66% (3–6). Survival of 

This study was sponsored by Pfizer Inc. Medical writing support, under 
the guidance of the authors, was provided by Kristina Harrison, PhD, at 
CMC CONNECT, a division of McCann Health Medical Communications 
Ltd., Macclesfield, UK, and was funded by Pfizer Inc., New York, NY, USA, in 
accordance with Good Publication Practice (GPP3) guidelines.

1Janet E. Pope, MD, MPH, FRCPC: Western University, London, Ontario, 
Canada; 2Edward Keystone, MD, FRCPC: University of Toronto, Ontario, 
Canada; 3Shahin Jamal, MD, FRCPC, MSc: University of British Columbia, 
Vancouver, British Columbia, Canada; 4Lisy Wang, MD: Pfizer Inc, Groton, 
Connecticut; 5Lara Fallon, PhD: Pfizer Inc, Montreal, Quebec, Canada, John 
Woolcott, PhD: Pfizer Canada Inc, Montreal, Quebec, Canada; 6Irina Lazariciu, 
MSc: IQVIA, Montreal, Quebec, Canada; 7Douglass Chapman, MS: Pfizer Inc, 
New York, New York; 8Boulos Haraoui, MD: Institut de Rhumatologie de 
Montréal, Montreal, Quebec, Canada.

Dr. Pope has received grant and/or research support from AbbVie, 
Amgen, BMS, Celltrion, Lilly, Merck, Novartis, Pfizer Inc, Roche, Sandoz, 

Sanofi, and UCB, and has received consulting fees from AbbVie, Amgen, BMS, 
Celltrion, Merck, Novartis, Roche, Sandoz, and UCB (less than $10,000 each), 
and from Lilly, Pfizer Inc, and Sanofi (more than $10,000 each). Dr. Keystone 
has received grant and/or research support from Pfizer Inc, and has received 
consulting fees and speaker honoraria from Pfizer Inc (more than $10,000). 
Dr. Jamal has received grant and/or research support from Pfizer Inc, and 
has received consulting fees from Amgen, BMS, Merck, Novartis, Pfizer Inc, 
Sandoz, Sanofi, and UCB (less than $10,000 each), and from Abbvie and Lilly 
(more than $10,000 each). Drs. Wang, Fallon, Woolcott, and Chapman are 
employees and shareholders of Pfizer Inc. I. Lazariciu is an employee of IQVIA, 
contracted to Pfizer Inc. Dr. Haraoui has received grant and/or research 
support from Pfizer Inc, and has received consulting fees from Pfizer Inc (less 
than $10,000). No other disclosures relevant to this article were reported.

Address correspondence to Janet E. Pope, St Joseph’s Health Care, 
268 Grosvenor St., Rheumatology D2, London, Ontario, Canada, N6G 2S3. 
E-mail: janet.pope@sjhc.london.on.ca.

https://orcid.org/0000-0003-1479-5302
mailto:janet.pope@sjhc.london.on.ca


POPE ET AL 74       |

bDMARDs in RA has also been examined in observational stud-
ies and registries to determine how practical these treatments are 
for the long- term management of RA. In a retrospective study, 
persistence of RA therapy (2- year drug survival) was higher for 
tumor necrosis factor inhibitors (TNFis) than conventional syn-
thetic DMARDs (csDMARDs; 38.7% and 29.5%, respectively) (7). 
A systematic review of studies from clinical practice indicated that 
the persistence of golimumab therapy (2- year drug survival rates 
ranging from 40% to 77%) may be higher than for other TNFis (8). 
In a longitudinal observational study of patients with RA receiving 
bDMARDs between 1999 and 2013, discontinuations were mainly 
due to AEs (45.8%) and lack of efficacy (40.8%) (9). Similarly, an 
analysis of registry data for patients with RA treated with rituxi-
mab, infliximab, or etanercept also identified inadequate response 
(IR) to treatment (41.4%) and occurrence of serious AEs (22.2%) 
as the main reasons for discontinuation of these treatments (10).

Tofacitinib is an oral Janus kinase inhibitor for the treatment 
of RA. The efficacy and safety of tofacitinib doses of 5 and 10 mg 
twice daily (BID) administered as monotherapy or in combina-
tion with csDMARDs, mainly methotrexate (MTX), in patients 
with moderately to severely active RA have been demonstrated 
in Phase 2 (11–15) and Phase 3 (16–21) randomized controlled 
trials of up to 24 months’ duration and in LTE studies with up 
to 114 months of observation (22–24). The objective of this post 
hoc analysis was to estimate tofacitinib drug survival based on 
pooled data from two LTE studies of up to 114 months (9.5 years) 
to determine the reasons for treatment discontinuation in these 
studies and to evaluate baseline clinical and demographic factors 
that may influence drug survival time.

METHODS

Patients. Eligible patients were aged 18 years or older (ORAL 
Sequel; A3921024; NCT00413699) or 20 years or older (Study 
A3921041; NCT00661661) with a diagnosis of active moderate to 
severe RA, according to American College of Rheumatology 1987 
revised criteria (25). Patients previously participated in a quali-
fying index study of tofacitinib comprising two Phase 1 studies 
(NCT01262118 (26) and NCT01484561 (27)); nine Phase 2 stud-
ies (NCT00147498 (12), NCT00413660 (13), NCT00550446 (11), 
NCT00603512 (14), NCT00687193 (15), NCT01164579 (28), 
NCT00976599 (29), NCT01059864 (30), NCT01359150 (31)); 
and six Phase 3 studies (NCT00960440 (16), NCT00847613 (20), 
NCT00814307 (17), NCT00856544 (18), NCT00853385 (21), 
NCT01039688 (19)). Patients who completed the qualifying stud-
ies or discontinued treatment in the qualifying studies for reasons 
other than treatment- related AEs (Study A3921041) or treatment- 
related serious AEs (ORAL Sequel) were eligible for LTE enrollment 
as long as they met the protocol eligibility criteria.

Study design. Data were pooled from two multicenter, 
open- label LTE studies: ORAL Sequel, a global study (data-

base not locked as of March 2017 data cutoff) and Study 
A3921041, which was conducted in Japan only (study com-
pleted April 2014). Patients received tofacitinib 5  or  10  mg 
BID, as monotherapy or with background csDMARDs, pre-
dominantly MTX. Most of the enrolled patients from Phase 
2 index studies initiated open- label treatment with tofacitinib 
5 mg BID, and most of the patients from Phase 3 index stud-
ies initiated open- label treatment with tofacitinib 10 mg BID, 
except for patients from China and patients from Korea who 
were newly enrolled after August 14 2014 and had initiated 
treatment with tofacitinib 5 mg BID as stipulated in the pro-
tocol. During the LTE, tofacitinib dose could be increased 
or decreased at the investigator’s discretion (eg,  increased 
in the case of inadequate control of RA symptoms [5 mg to 
10  mg  BID] or decreased in response to AEs or laboratory 
abnormalities [10 mg to 5 mg BID]).

Patients were allowed to maintain, discontinue, or add back-
ground arthritis therapy (including nonsteroidal anti- inflammatory 
drugs, such as cyclooxygenase- 2 inhibitors, and opioids at 30 mg 
or less oral morphine/day potency), certain csDMARDs (MTX, 
leflunomide, sulfasalazine, anti- malarials, auranofin, and injectable 
gold preparations at approved doses), and corticosteroids (10 mg 
or less prednisone or equivalent/day), with adjustments allowed 
at the investigator’s discretion for reasons of inadequate efficacy, 
tapering/discontinuation with disease improvement, or toxicity. 
Intra- articular injections were avoided during the 6 weeks prior to a 
study visit, after which they could be administered every 6 months.

The studies were conducted in accordance with the Dec-
laration of Helsinki and Good Clinical Practice Guidelines, along 
with applicable local regulatory requirements and laws. Study 
protocols were approved by the Institutional Review Board 
and/or Independent Ethics Committee at each study center. All 
patients provided written, informed consent.

Outcomes and statistical analysis. Data were pooled 
for all patients in the LTE studies. Baseline values were obtained 
from the qualifying index studies. Analyses were conducted for all 
tofacitinib- treated patients by tofacitinib treatment groups (5 ver-
sus  10  mg  BID). Patients were assigned to treatment groups 
based on calculation of the average total daily dose (TDD) for 
each patient (ie,  the sum of all doses received divided by the 
number of days treated): patients with TDD less than 15 mg were 
assigned to the average tofacitinib 5 mg BID group; patients with 
TDD 15 mg or greater were assigned to the average tofacitinib 
10 mg BID group (32).

Patients were further classified into subgroups of patients 
who stayed on tofacitinib monotherapy or stayed on tofac-
itinib combination therapy with background csDMARDs (ie, 
patients remained on their study- start therapy for the entire 
study  duration, with the exception of a 28- day or less break in 
 csDMARD use allowed for stay-on-csDMARD patients) (33). 
Patients who changed their initial background csDMARD ther-
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apy were not included in these analyses; however, their data are 
included in the “All tofacitinib” cohort.

Kaplan- Meier estimates of persistence (difference between 
the end- of- study date and first tofacitinib dose date + 1 day) were 
used to estimate the overall median drug survival (years) with 95% 
confidence intervals (CI). For all Kaplan- Meier analyses, ongoing 
patients were censored at the LTE study cut- off dates (March 2 
2017, ORAL Sequel; April 24 2014, Study A3921041) and com-
pleters were censored at the end- of- study date. The percentages 
of patients achieving 2-  and 5- year survival were also calculated, 
with 100% of the study population considered as all patients who 
entered the LTE studies. Kaplan- Meier methodology was used 
to estimate drug survival among tofacitinib- treated patients who 
withdrew from the LTE studies for any reason, including lack/loss 
of efficacy or because of AEs. Categorical data (eg, reasons for 
treatment discontinuation) are presented descriptively (number, %).

Cox proportional hazards models were used to explore the 
potential effects of index baseline variables on risk of discontin-
uation. The models evaluated the following covariates of interest 
using backward selection: anticyclic citrullinated peptide (anti- 
CCP) status (anti- CCP+ versus anti- CCP−), body mass index 
(less than 25 versus 25–30 and more than 30 kg/m2), cardiovas-
cular disease (presence versus absence), csDMARD use (MTX ± 
other csDMARDs versus other csDMARDs alone), Disease Activ-
ity Score in 28 joints, erythrocyte sedimentation rate quartiles (Q2, 
Q3, Q4 versus Q1), diabetes (presence versus absence), disease 
duration (less than 1 year versus 1 year or more), glucocorticoid 
use (yes versus no), hypertension (presence versus absence), MTX 
dose (15 mg or less per week versus more than 15 mg/week), 
rheumatoid factor (RF) status (RF+ versus RF−), RF/anti- CCP 
status (RF+/CCP+ versus RF−/CCP−), prior treatment (MTX- IR 
versus TNFi- IR), and smoking status (never smoked versus ever 
smoked). Hazard ratios, 95% CI, and P values were calculated.

RESULTS

Patients. In the index studies (11–21,26–31), 
6427  patients received tofacitinib; of these, 3800 patients 
were from Phase 3 studies. In the LTE studies, 4967 patients 
received tofacitinib treatment. Although treatment group 
assignment was determined by average TDD, the majority of 
patients (76.4%) continued receiving their initial 5 or 10 mg 
BID dose throughout the LTE studies (by dose: 70.2% and 
79.6%, respectively). The mean (median; maximum) treat-
ment duration in the LTE studies was 3.5 (3.5; 9.4) years. Total 
LTE tofacitinib exposure was 17 738 patient- years. Baseline 
patient demographics and characteristics were generally simi-
lar across treatment groups (Table 1). For all tofacitinib- treated 
patients, the mean age (range) was 53.2 (18–86) years, 82.0% 
of patients were female, and the mean duration (range) of RA 
was 7.9 (0–55) years. Of the 4967 patients who were treated 
with tofacitinib in the LTE studies, 2604 (52.4%) stayed on 

combination therapy, 1525 (30.7%) stayed on monotherapy, 
and 838 (16.9%) changed background therapy. Baseline char-
acteristics were also similar between patients who stayed on 
monotherapy compared with patients who stayed on combi-
nation therapy, with the exception of mean/median disease 
duration, prior nonbiologic DMARDs, including MTX, and prior 
TNFi, which were lower in the stay-on-monotherapy group.

Drug survival. Median drug survival (95% CI) for all 
tofacitinib- treated patients was 4.9 (4.7, 5.1) years (Table 2). Esti-
mated 2-  and 5- year drug survival rates were 75.5% and 49.4%, 
respectively. Median drug survival (95% CI) was similar for the 
tofacitinib 5 and 10 mg BID treatment groups, 5.2 (4.9, 5.7) and 
4.8 (4.5, 5.0) years, respectively (Figure 1A and Table 2). Over-
all, median drug survival (95% CI) was slightly higher for patients 
receiving tofacitinib monotherapy versus those receiving combi-
nation therapy (5.0 [4.6, 5.4] and 4.4 [4.2, 4.7] years, respectively), 
although CIs overlapped. Among patients treated with tofacitinib 
monotherapy, median drug survival (95% CI) was similar for tofa-
citinib 5 mg BID (5.0  [4.4, 6.2] years) and 10 mg BID (5.0  [4.5, 
5.5] years). Median drug survival (95% CI) for patients receiving 
tofacitinib 5 mg BID combination therapy (5.0 [4.4, 5.4] years) was 
similar to those receiving either dose as monotherapy. A numer-
ically lower median survival (95% CI) was observed for patients 
receiving tofacitinib 10 mg BID combination therapy (4.2 [4.0, 4.4] 
years; Figures 1B and C) versus all other groups.

Numerical differences in median drug survival times were 
observed for some of the selected patient baseline characteris-
tics (Table 2). Positive RF, positive anti- CCP, low body mass index 
(BMI less than 25 kg/m2 compared with 30 kg/m2 or greater), MTX 
monotherapy, or MTX dose 15 mg or less per week, and absence 
of specific comorbidities (diabetes, hypertension, or cardiovascu-
lar disease) appeared to be associated with increased drug sur-
vival (Table 2).

The Cox regression analysis demonstrated that diabetes, 
hypertension, and negative anti- CCP at index baseline were asso-
ciated with an increased risk of discontinuation versus comparator 
baseline values (Table 3). Prior TNFi- IR was associated with an 
increased risk of discontinuation versus MTX- IR. Also, absence 
of both RF and anti- CCP at baseline was associated with an 
increased risk of discontinuation versus RF+/CCP+ status.

Reasons for treatment discontinuation. Overall, 
50.7% (2518/4967) of patients discontinued tofacitinib treat-
ment during the LTE studies (Table 4). The most common rea-
sons for discontinuation were AEs (n = 1189; 23.9%), lack of 
patient willingness to participate (n = 504; 10.1%), “other” rea-
sons (n = 307; 6.2%, ie, any reason not otherwise classified), 
and lack/loss of efficacy (n = 179; 3.6%).

Of 1189  patients who discontinued tofacitinib because of 
AEs, the most common classes of AEs were infections and infes-
tations (n = 475, 39.9%), investigations (ie, laboratory parameter 
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abnormalities; n = 227, 19.1%), and neoplasms that were benign, 
malignant, and unspecified (including cysts and polyps) (n = 183, 
15.4%). The most common infections (0.3% or more of all patients) 
resulting in tofacitinib discontinuation were pneumonia (n = 89; 
1.8%), herpes zoster (n = 44; 0.9%), urinary tract infection (n = 24; 
0.5%), diverticulitis (n = 19; 0.4%), and cellulitis (n = 16; 0.3%).

Among all tofacitinib- treated patients, median drug survival 
(95% CI) for patients who discontinued because of AEs was 

2.0 (1.8, 2.1) years (n = 1189) and for patients who discontin-
ued because of a lack/loss of efficacy was 1.3 (1.2, 1.8) years  
(n = 179). Patients in the tofacitinib 5 mg BID group had a slightly 
numerically higher median drug survival (95% CI) for discontin-
uations that were due to AEs (2.2 [1.9, 2.4] years) versus the 
tofa citinib 10 mg BID group (1.8 [1.7, 2.0] years). Median drug 
survival (95% CI) times for discontinuations that were due to AEs 
did not appear to differ between those patients who received 

Table 1. Patient demographics and baseline characteristicsa in LTE studies

All 
Tofacitinibb 
(N = 4966)

Tofacitinib 
5 mg BID 

(N = 1535)

Tofacitinib  
10 mg BID 
(N = 3431)

Stay on Tofacitinib  
Combination Therapyc 

(N = 2604)

Stay on Tofacitinib 
Monotherapyc 

(N = 1525)

Female, n (%) 4074 (82.0) 1270 (82.7) 2804 (81.7) 2126 (81.6) 1251 (82.0)
Age in years, mean (range) 53.2 (18–86) 53.7 (18–82) 53.0 (18–86) 53.3 (18–86) 53.1 (19–85)
Disease duration in years,d 

mean [median] 
(range)

7.9 
[5.3] 

(0.0–55.0)

8.4 
[6.0] 

(0.0–50.1)

7.7 
[5.0] 

(0.0–55.0)

8.5 
[6.0] 

(0.1–50.1)

6.8 
[4.2] 

(0.0– 55.0)
BMI in kg/m2, mean 

(range) 
[N1]

26.9 
(12.1–70.8) 

[4963]

25.6 
(15.5–50.7) 

[1532]

27.5 
(12.1–70.8) 

[3431]

27.0 
(13.9– 58.1) 

[2601]

26.6 
(12.1– 55.6) 

[1525]
Smoking status, n (%)

Never smoked 3145 (63.3) 964 (62.8) 2181 (63.6) 1693 (65.0) 977 (64.1)
Smoker 875 (17.6) 261 (17.0) 614 (17.9) 431 (16.6) 286 (18.8)
Ex- smoker 871 (17.5) 239 (15.6) 632 (18.4) 437 (16.8) 254 (16.7)
Unknown 75 (1.5) 71 (4.6) 4 (0.1) 43 (1.7) 8 (0.5)

RF+, n/N1 (%) 3437/4644 
(74.0)

1131/1462 
(77.4)

2306/3182  
(72.5)

1784/2444  
(73.0)

1069/1426  
(75.0)

Anti- CCP+, n/N1 (%) 2708/3537 
(76.6)

396/497 
(79.7)

2312/3040  
(76.1)

1551/2034  
(76.3)

734/951  
(77.2)

DAS28- 4(ESR), mean (SD) 
[N1]

6.3 (1.0) 
[4421]

6.2 (1.0) 
[1275]

6.4 (1.1) 
[3146]

6.3 (1.0)  
[2247]

6.4 (1.1) 
[1444]

Prior MTX, n (%) 3963 (79.8) 1357 (88.4) 2606 (76.0) 2358 (90.6) 887 (58.2)
Prior nonbiologic DMARD, 

n (%)
4439 (89.4) 1482 (96.5) 2957 (86.2) 2506 (96.2) 1161 (76.1)

Number of prior nonbiologic 
DMARDs, mean (SD) [N1]

1.8 (1.0) 
[4439]

1.8 (1.0) 
[1482]

1.8 (1.1) 
[2957]

1.9 (1.1) 
[2506]

1.6 (0.9) 
[1161]

Prior TNFi, n (%) 877 (17.7) 171 (11.1) 706 (20.6) 529 (20.3) 158 (10.4)
Prior non- TNFi DMARD,  

n (%)
271 (5.5) 49 (3.2) 222 (6.5) 140 (5.4) 61 (4.0)

Number of prior biologic 
DMARDs, mean (SD) [N1]

1.6 (0.9) 
[1003]

1.4 (0.8) 
[201]

1.6 (0.9) 
[802]

1.6 (0.9) 
[590]

1.5 (0.9) 
[193]

Baseline diabetes, n (%) 367 (7.4) 122 (7.9) 245 (7.1) 182 (7.0) 106 (7.0)
Baseline hypertension, n (%) 1706 (34.4) 511 (33.3) 1195 (34.8) 899 (34.5) 515 (33.8)
Baseline CV disease, n (%) 2054 (41.4) 600 (39.1) 1454 (42.4) 1058 (40.6) 621 (40.7)

Abbreviation: BID = twice daily; BMI = body mass index; CCP = cyclic citrullinated peptide; csDMARD = conventional synthetic DMARD; 
CV = cardiovascular; DAS28- 4(ESR) = Disease Activity Score in 28 joints, erythrocyte sedimentation rate; DMARD = disease- modifying anti-
rheumatic drug; LTE = long- term extension; MTX = methotrexate; N1 = number of evaluable patients; RF = rheumatoid factor; SD = standard 
deviation; TNFi = tumor necrosis factor inhibitor.
a Baseline values were obtained from the qualifying index studies. 
b Pooled population, including patients who received tofacitinib 5 and 10 mg BID as monotherapy or in combination with background 
 csDMARDs, with data from one patient in the tofacitinib 10 mg group missing because of a database issue. 
c Stay- on tofacitinib combination therapy and stay- on tofacitinib monotherapy patients were defined as those patients who were assigned 
to, and remained on, tofacitinib (all doses) plus background DMARD or tofacitinib monotherapy (all doses), respectively, for their entire 
participation in the study. 
d Duration was defined as first diagnosis to day 1 of the qualifying study. 
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Table 2. Median drug survival across tofacitinib groups by selected index baseline characteristics

Total 
Patient 

Number

Median Drug Survival, years (95% CI)

Tofacitinib 5 mg BID 
(N = 1535)

Tofacitinib 10 mg BID 
(N = 3432)

All tofacitinib 
(N = 4967)

All patients 4967 5.2 (4.9, 5.7) 4.8 (4.5, 5.0) 4.9 (4.7, 5.1)
RF+ 3437 5.3 (4.9, 6.0) 5.0 (4.6, 5.2) 5.1 (4.8, 5.3)
RF− 1207 4.2 (3.5, 4.9) 4.8 (4.4, 5.2) 4.6 (4.3, 5.0)
Anti- CCP+ 2533 5.1 (4.5, NE) 5.0 (4.5, 5.2) 5.0 (4.6, 5.2)
Anti- CCP− 764 3.3 (2.7, 4.5) 4.3 (3.9, 4.8) 4.2 (3.8, 4.7)
Disease duration

<1 year 732 5.1 (4.4, NE) 4.4 (4.0, 5.0) 4.5 (4.3, 5.1)
≥1 year 4234 5.2 (4.8, 5.7) 4.8 (4.5, 5.1) 5.0 (4.7, 5.2)

DAS28- 4(ESR)a

Q1 1106 5.4 (4.5, 6.5) 4.7 (4.3, 5.3) 5.0 (4.4, 5.4)
Q2 1104 5.0 (4.5, 6.6) 4.8 (4.4, 5.4) 4.9 (4.5, 5.2)
Q3 1106 6.0 (5.0, 7.6) 5.2 (4.6, 5.9) 5.5 (4.9, 6.0)
Q4 1105 4.5 (3.8, 5.7) 4.6 (4.3, 5.0) 4.6 (4.3, 5.0)

MTX- IR 4246 5.2 (4.9, 5.7) 5.0 (4.8, 5.4) 5.1 (4.9, 5.4)
TNFi- IR 720 5.6 (3.5, 7.2) 4.0 (3.6, 4.3) 4.0 (3.7, 4.3)
Baseline csDMARD use

MTX alone 2639 5.5 (5.1, 5.9) 4.8 (4.5, 5.1) 5.0 (4.8, 5.2)
MTX combinationb 253 5.1 (3.0, NE) 4.7 (4.2, 5.9) 4.7 (4.2, 5.9)
Other csDMARDc 322 4.0 (3.3, 5.2) 4.2 (3.5, 4.4) 4.2 (3.6, 4.4)

Index MTX category
≤15 mg/week 1772 5.3 (4.9, 6.0) 5.1 (4.7, 5.5) 5.2 (4.9, 5.5)
>15 mg/week 877 5.0 (4.0, 5.9) 4.3 (3.9, 4.8) 4.4 (4.0, 4.9)

BMI category
<25 kg/m2 2226 5.4 (4.9, 6.7) 5.1 (4.7, 5.5) 5.2 (4.9, 5.7)
25–<30 kg/m2 1427 5.4 (4.5, 6.0) 4.9 (4.5, 5.2) 5.0 (4.6, 5.3)
≥30 kg/m2 1312 4.5 (3.7, 5.3) 4.4 (4.0, 4.8) 4.4 (4.0, 4.8)

Smoking status
Smoker 875 5.2 (4.1, 6.6) 4.9 (4.2, 5.4) 5.0 (4.3, 5.4)
Ex- smoker 871 4.7 (3.7, 6.0) 4.3 (4.0, 4.9) 4.5 (4.0, 4.9)
Never smoked 3145 5.2 (4.8, 5.7) 5.0 (4.7, 5.2) 5.0 (4.8, 5.2)
Unknown 75 5.7 (4.0, 7.9) 4.4 (2.0, 6.0) 5.7 (4.0, 7.5)

Baseline diabetes
Yes 367 3.3 (2.7, 4.4) 3.5 (2.8, 4.2) 3.3 (2.8, 3.8)
No 4599 5.4 (5.0, 5.9) 4.9 (4.6, 5.2) 5.0 (4.9, 5.2)

Baseline hypertension
Yes 1706 5.0 (4.4, 5.5) 4.2 (3.9, 4.5) 4.4 (4.0, 4.7)
No 3260 5.5 (4.9, 6.3) 5.2 (4.9, 5.5) 5.2 (5.0, 5.5)

Baseline CV disease
Yes 2054 5.0 (4.5, 5.6) 4.3 (4.0, 4.6) 4.5 (4.2, 4.8)
No 2912 5.4 (4.9, 6.2) 5.2 (4.9, 5.5) 5.2 (5.0, 5.5)

Abbreviation: BID = twice daily; BMI = body mass index; CCP = cyclic citrullinated peptide; CI = confidence interval; csDMARD = conventional 
synthetic disease- modifying antirheumatic drug; CV = cardiovascular; DAS28- 4(ESR) = Disease Activity Score in 28 joints, erythrocyte sed-
imentation rate; IR = inadequate response; MTX = methotrexate; NE = not estimated; Q = quartile; RF = rheumatoid factor; TNFi = tumor 
necrosis factor inhibitor.
a DAS28- 4(ESR) quartiles were based on all tofacitinib- treated patients: Q1 = 5.67, Q2 = 6.36, Q3 = 7.05, Q4 = 9.04. 
b With other csDMARD. 
c Without MTX. 
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Figure 1. Kaplan- Meier drug survival estimates for all tofacitinib- treated patients (A); patients receiving tofacitinib 5 mg BID monotherapy 
versus combination therapy (B); and patients receiving tofacitinib 10 mg BID monotherapy versus combination therapy (observed data) (C). 
Persistence/drug survival was defined as the difference between the end- of- study date and first tofacitinib dose date + 1 day. Ongoing patients 
were censored at the cut- off date (March 2 2017 for ORAL Sequel; April 24 2014 for Study A3921041). LTE completers were censored at the 
end- of- study date. Data include all patients who entered the LTE. BID = twice daily; LTE = long- term extension.
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tofacitinib as monotherapy (1.7 [1.4, 1.9] years) or combination 
therapy (1.8 [1.6, 2.0] years).

DISCUSSION

Following an initial response, many patients with RA stop 
responding to treatment over time, and this loss of efficacy and 
poor patient tolerability frequently leads to treatment discontinu-
ation. Furthermore, there is no reliable method to predict which 
patients will persist on a given treatment. Understanding time on 
treatment and factors influencing drug survival is important for the 
long- term management of patients with RA.

Kaplan- Meier estimates of time to discontinuation demon-
strated that median drug survival for all tofacitinib- treated patients 
was 4.9 years, with 2-  and 5- year estimated drug survival rates of 
75.5% and 49.4%, respectively. Median drug survival was gener-
ally similar between tofacitinib 5 and 10 mg BID and for patients 
who received tofacitinib 5 mg BID as monotherapy or with back-
ground csDMARDs. Time on treatment for patients who received 
tofacitinib 10 mg BID with background csDMARDs was numeri-
cally lower than all other groups.

Previously published drug survival data from LTE studies 
for adalimumab (34), etanercept (5), certolizumab (3), golim-
umab (4), and abatacept (35) were similar to that reported here 
for tofacitinib. A higher 5- year estimated survival rate (66%; 
patients completing 5 years’ treatment) was observed for 
tocilizumab monotherapy compared with tofacitinib (49.4%), 
although median drug survival was comparable (5.6 versus 
4.9 years for tocilizumab and tofacitinib, respectively) (6). The 
median drug survival of tofacitinib in these LTE studies was 
similar to previous reports on registry data for adalimumab 
(5.7 years), higher than abatacept (3.9 years), and lower than 

etanercept (6.6 years) (36). However, as these data are from 
registries with different inclusion criteria and follow- up meth-
ods, and therefore include different populations to those of the 
LTE studies, direct comparisons should not be made.

Patients with RA tend to discontinue treatment with bDMARDs 
mainly because of AEs and lack or loss of clinical efficacy (9), with 
a similar proportion of LTE patients discontinuing because of AEs 
and lack of efficacy (4,5,34,37). Discontinuations that are due to 
lack/loss of efficacy with tofacitinib were low (3.6%) compared with 
LTE studies of bDMARDs used in the treatment of RA (8%–23%) 
(4,5,34,37). Slightly more patients discontinued because of AEs 
(23.9%; 16.4% related to study drug; 7.5% not related to study 
drug) with tofacitinib in this study compared with LTE studies of 
bDMARDs (12%–19%) (4,5,34). In this study, infections and infes-
tations, investigations, and neoplasms that are benign, malignant, 
and unspecified (including cysts and polyps) were the most com-
mon classes of AEs associated with tofacitinib discontinuation. 
Overall, tofacitinib has demonstrated a consistent safety profile for 

Table 4. Reasons for tofacitinib discontinuation in LTE studies

n (%)

Tofacitinib 
5 mg BID 

(N = 1535)

Tofacitinib 
10 mg BID 
(N = 3432)

All 
Tofacitinib 
(N = 4967)

Total 
discontinua-
tions

792 (51.6) 1726 (50.3) 2518 (50.7)

AE 398 (25.9) 791 (23.0) 1189 (23.9)
Related to 

study drug
273 (17.8) 542 (15.8) 815 (16.4)

Not related to 
study drug

125 (8.1) 249 (7.3) 374 (7.5)

No longer willing 
to participate

133 (8.7) 371 (10.8) 504 (10.1)

Other 92 (6.0) 215 (6.3) 307 (6.2)
Lack or loss of 

efficacy
63 (4.1) 116 (3.4) 179 (3.6)

Lost to 
follow- up

31 (2.0) 102 (3.0) 133 (2.7)

Protocol 
violation

38 (2.5) 89 (2.6) 127 (2.6)

Death 25 (1.6) 30 (0.9) 55 (1.1)
Withdrawn 

because of 
pregnancy

10 (0.7) 8 (0.2) 18 (0.4)

Does not meet 
entrance 
criteria

2 (0.1) 2 (0.1) 4 (0.1)

Medication 
error without 
associated AE

0 1 (<0.1) 1 (<0.1)

Study termi-
nated by 
sponsor

0 1 (<0.1) 1 (<0.1)

Abbreviation: AE = adverse event; BID = twice daily; LTE = long- term 
extension.

Table 3. Cox proportional hazard regression analysis to estimate 
risk of tofacitinib discontinuation with respect to baseline covariates: 
variables selected in the final modela

Baseline Variable 
(Index Baseline) Comparison

Hazard Ratio 
(95% CI) P value

Diabetes Yes vs No 1.3 (1.1, 1.5) 0.0041
Hypertension Yes vs No 1.2 (1.1, 1.3) 0.0002
Glucocorticoid use Yes vs No 1.1 (1.0, 1.2) 0.0528
Anti- CCP status CCP+ vs CCP− 0.8 (0.7, 0.9) 0.0001
Prior treatmentb MTX- IR vs 

TNFi- IR
0.8 (0.7, 0.9) <0.0001

RF and anti- CCP 
statusb

RF+/CCP+ vs 
RF−/CCP−

0.8 (0.7, 0.9) 0.0003

Abbreviation: CCP = cyclic citrullinated peptide; CI = confidence 
 interval; IR = inadequate response; MTX = methotrexate; RF = rheu-
matoid factor; TNFi = tumor necrosis factor inhibitor.
a Analysis conducted in 3534 patients with 1727 events. Data for 
significant (P < 0.05) or near significant (glucocorticoid use) vari-
ables are presented. 
b Significance estimated from univariate Cox regression analysis 
fitted to avoid multicollinearity in the backward selection models. 
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up to 114 months in LTE studies (22–24), with incidence rates for 
serious AEs, serious infections, and malignancies, excluding non-
melanoma skin cancer, being generally consistent across data- cuts 
over time (22–24). In an integrated analysis of safety (32), types 
and rates of AEs observed following up to 8.5 years of tofacitinib 
exposure were similar to those observed in Phase 3 trials (16–21).

Concomitant use of csDMARDs had limited impact on drug 
survival with tofacitinib. Although drug survival with tofacitinib 
5 mg BID was similar regardless of background treatment, slightly 
lower drug survival was observed with tofacitinib 10 mg BID com-
bination therapy versus all other groups. This may be as a result 
of increased rates of AEs in this subgroup; in a recent analysis by 
Fleischmann et al, numerically higher incidence rates for discon-
tinuations that are due to AEs, serious AEs, and serious infec-
tions were observed for tofacitinib 10 mg BID with combination 
csDMARD therapy versus all other groups (tofacitinib 10 mg BID 
monotherapy, tofacitinib 5 mg BID monotherapy, and tofacitinib 
5 mg BID with combination csDMARD therapy) (38). In that anal-
ysis, the efficacy of tofacitinib as monotherapy or as combina-
tion therapy was sustained from baseline to month 72 (38). The 
reduced persistence of tofacitinib 10 mg BID with concomitant 
use of csDMARDs contrasts with results from a registry study of 
TNFi in patients with RA, in which treatment with TNFi in combina-
tion with MTX was associated with longer drug survival than TNFi 
monotherapy (39). In an observational prospective cohort study, 
antidrug antibody development was associated with a lack of 
concomitant MTX in patients receiving adalimumab, also support-
ing that TNFi with MTX is associated with longer drug survival (40).

Predictors of discontinuation with bDMARDs previously identi-
fied from registries and administrative databases in RA include lack 
of concomitant DMARD use, female sex, longer disease duration 
(for discontinuation that is due to AEs only) and concomitant gluco-
corticoid use (for discontinuation that is due to lack of efficacy only) 
(41). In this post hoc analysis, characteristics associated with longer 
tofacitinib drug survival included positive RF status, positive anti- 
CCP, low BMI, MTX monotherapy, or MTX dose 15 mg or less per 
week, and no diabetes, hypertension, or cardiovascular disease.

The Cox regression analysis indicated that patients with 
positive RF and anti- CCP status, and absence of diabetes and 
hypertension, are less likely to discontinue tofacitinib treatment. 
Additionally, it showed that the risk of tofacitinib discontinuation 
was greater in patients with TNFi- IR compared with those with 
MTX- IR. Factors for which no significant differences were found 
included smoking status and disease duration. The TNFi- IR finding 
is consistent with previous studies in which increased drug survival 
with golimumab for TNFi- naïve patients has been observed (8) and 
seems to be generalizable to many bDMARDs in RA. Similar to the 
results for tofacitinib, high BMI has previously been reported as a 
predictor for discontinuation of etanercept treatment in RA (42). 
Furthermore, patients with fewer comorbidities may experience 
fewer AEs, which could account for the increased drug survival 
observed in these patients.

Limitations of this analysis include differences in the study 
designs and patient populations enrolled in each index study. More-
over, the LTE analysis included both patients treated with tofacitinib 
in the index studies and had demonstrated acceptable efficacy 
and tolerability as well as those treated with placebo or comparator 
treatments who switched to tofacitinib at LTE study entry; the lat-
ter category of patients would, therefore, not have been previously 
exposed to tofacitinib, which may have impacted median drug sur-
vival times. All LTE studies may be biased, as patients exposed to 
active treatment have tolerated it and likely have a perceived ben-
efit, whereas patients on placebo who switch to active treatment 
may encounter AEs and their response to treatment should be sim-
ilar to that of the active treatment group during the randomized part 
of the index trial. Additionally, if there are differential dropout rates 
in the index trials, those entering the LTE study may be a selected 
population. Another limitation of this analysis is that prior tofacitinib 
treatment in the qualifying studies differed between patients (from 
4 weeks to 24 months), thus drug survival based only on LTE study 
data does not fully reflect the total treatment duration of tofacitinib. 
Although the study population included patients receiving tofa-
citinib 5 or 10 mg BID, many of the patients were on the 10 mg BID 
dose which, in many countries, has not been approved.

Overall, these LTE data demonstrate long- term persistence 
of tofacitinib in patients with RA. Discontinuation of tofacitinib 
treatment was most commonly due to AEs in those who enrolled 
in the LTE, with far fewer patients discontinuing because of a lack/
loss of efficacy. Increased risk of discontinuation was associated 
with baseline diabetes or hypertension, anti- CCP−/RF− status, 
and prior TNFi- IR. Together, these data support the use of tofa-
citinib for the long- term management of patients with RA.
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