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ABSTRACT

Introduction: Tofacitinib is an oral Janus
kinase inhibitor for the treatment of rheuma-
toid arthritis (RA) and psoriatic arthritis (PsA).
This post hoc analysis assessed frequency or
duration of early select non-serious adverse
events (AEs; excluding infections), and their
impact on treatment discontinuation, in
patients with RA or PsA treated with tofacitinib
5 or 10 mg twice daily, or placebo.

Methods: Data were pooled from five phase 3
and one phase 3b/4 studies in patients with
moderate-to-severe RA, and two phase 3 studies
in patients with active PsA. Select all-causality,
non-serious AEs, reported to month 3 (placebo-
controlled period), were headache, diarrhea,
nausea, vomiting, and gastric discomfort (in-
cluding dyspepsia, gastritis, epigastric discom-
fort, and abdominal discomfort or pain);
incidence rates (unique patients with events per
100 patient-years of follow-up), duration of, and
discontinuations due to these non-serious AEs
were reported.
Results: We analyzed 3871 and 710 patients
with RA and PsA, respectively. Incidence of
non-serious AEs to month 3 was generally sim-
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ilar with tofacitinib and placebo. The most fre-
quent non-serious AEs were headache and
diarrhea with tofacitinib, and dyspepsia, nau-
sea, and headache with placebo. Most events
were mild or moderate in severity, lasting
B 4 weeks. Permanent discontinuations due to
non-serious AEs were not observed in patients
with PsA, and were\1.0% in patients with RA
across treatment groups. The most frequent
cause of temporary discontinuation across all
groups was gastric discomfort (0.3–0.8%).
Conclusions: Non-serious AE incidence was
generally similar in patients with RA or PsA
receiving tofacitinib or placebo. Most events
were mild or moderate and generally resolved
within 4 weeks.
Trial Registration: ClinicalTrials.gov identi-
fiers: NCT00960440; NCT00847613;
NCT00814307; NCT00856544; NCT00853385;
NCT01877668; NCT01882439; NCT02187055.

PLAIN LANGUAGE SUMMARY

Tofacitinib is a medicine that can be taken by
patients to treat rheumatoid arthritis (RA) or
psoriatic arthritis (PsA). Serious side effects that
might occur in patients taking tofacitinib are
more frequently discussed than the mild, non-
serious side effects that patients might consider
to be more of a ‘nuisance’, which often occur
shortly (\ 3 months) after starting treatment.
Here we looked at patients with RA or PsA who
were taking tofacitinib or placebo (no medicine)
during clinical trials, to find out how often they
had certain non-serious side effects, how long
they lasted, and whether they caused the
patients to stop taking their medication. A
similar number of patients with RA or PsA tak-
ing tofacitinib or placebo had non-serious side
effects. The most common non-serious side
effects in patients taking tofacitinib were a head-
ache and diarrhea. The most common non-seri-
ous side effects in patients taking placebo (no
medicine) were indigestion, a feeling of sickness,
and/or headache. Most non-serious side effects
were mild or moderate and stopped within about
4 weeks. Fewer than one in every 100 patients
with RA, and no patients with PsA, stopped

taking their medication because of non-serious
side effects. Most patients who stopped taking
their medication did so due to a feeling of gas-
trointestinal (stomach) discomfort.

Keywords: Adverse event; Antirheumatic
agents; Autoimmune diseases; Psoriatic
arthritis; Rheumatoid arthritis; Tofacitinib;
Tolerability

Key Summary Points

Why carry out this study?

Serious adverse events (AEs) have been
extensively investigated for tofacitinib;
however, there has been less focus on
non-serious AEs that patients may
consider to be a ‘nuisance’, and which
may impact treatment adherence.

This post hoc analysis demonstrated that
the frequency of select non-serious,
non-infectious AEs was generally similar
for patients with rheumatoid arthritis (RA)
or psoriatic arthritis (PsA) receiving
tofacitinib versus placebo.

What was learned from the study?

Overall, these select non-serious,
non-infectious AEs were mild/moderate in
severity, and the majority resolved within
4 weeks.

These data demonstrate that early
non-serious, non-infectious AEs had little
impact on treatment continuation in
tofacitinib clinical trials, as\ 1.0% of
patients with RA, and no patients with
PsA, permanently discontinued due to
these AEs.

These findings can help inform clinicians
on the type and impact of early
non-serious AEs that may occur following
tofacitinib treatment; this has the
potential to improve patient compliance
and adherence and could prevent
otherwise unnecessary early
discontinuation of treatment.
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INTRODUCTION

Rheumatoid arthritis (RA) and psoriatic arthritis
(PsA) are chronic inflammatory diseases, for
which long-term pharmacologic treatment is
recommended to achieve and maintain remis-
sion or low disease activity, and to prevent dis-
ease progression [1–4]. Tofacitinib is an oral
Janus kinase inhibitor for the treatment of RA
and PsA. In patients with moderately to severely
active RA, the efficacy and safety of tofacitinib
5 and 10 mg twice daily (BID) administered as
monotherapy or in combination with conven-
tional synthetic disease-modifying antirheu-
matic drugs (csDMARDs), mainly methotrexate
(MTX), have been demonstrated in phase 2
[5–9], phase 3 [10–15], and phase 3b/4 [16]
studies of up to 24 months in duration, and in
long-term extension studies with up to
114 months of observation [17–19]. In patients
with active PsA, the efficacy and safety of
tofacitinib 5 and 10 mg BID in combination
with csDMARDs have been demonstrated in
two phase 3 studies of up to 12 months in
duration [20, 21], and in a long-term extension
study (NCT01976364) [22].

Tolerability of a medical product, as defined
by the US Food and Drug Administration (FDA)
and European Medicines Agency (EMA), is ‘‘the
degree to which overt adverse events (AEs) can
be tolerated by the patient’’ [23, 24]. The FDA
and the EMA define serious AEs as those that
result in death, a life-threatening experience,
inpatient hospitalization, a persistent or signif-
icant disability or incapacity, a congenital
anomaly or birth defect, or require (based on a
reasonable medical judgment) medical or sur-
gical intervention to prevent any of these out-
comes [25, 26]. Non-serious AEs are events that
do not meet these criteria. Nevertheless, even
mild non-serious AEs can negatively impact
patients and potentially limit adherence to
treatment [27].

The most frequently reported all-causality,
treatment-emergent AEs in clinical trials of
tofacitinib were upper respiratory tract infec-
tion (URTI), viral URTI, and urinary tract
infection in RA, and nasopharyngitis, URTI, and
headache in PsA [28, 29]. In clinical trials of

patients with RA or PsA, and in post-marketing
surveillance of patients with RA, the majority of
AEs in patients receiving tofacitinib 5 or 10 mg
BID were non-serious [20–22, 30, 31]. Data
regarding infections and AEs of special interest,
such as cardiovascular events and malignancies,
from clinical trials of tofacitinib of patients with
RA or PsA have been published previously
[29, 31, 32]. However, there has been less focus
on non-serious AEs that patients may consider
to be a ‘nuisance’, but could also result in early
discontinuation of tofacitinib.

This post hoc analysis describes the fre-
quency and duration of the most commonly
reported non-serious, non-infectious AEs in
patients with RA or PsA treated with tofacitinib
5 or 10 mg BID, compared with placebo, in
phase 3 and phase 3b/4 studies, and describes
their impact on treatment discontinuation.

METHODS

Study Designs and Patients

Data were pooled from five phase 3 studies of
tofacitinib in patients with moderate-to-severe
RA (ORAL Step [NCT00960440] [10]; ORAL Solo
[NCT00814307] [11]; ORAL Scan [NCT0084
7613] [14]; ORAL Sync [NCT00856544] [12];
ORAL Standard [NCT00853385] [15]) and one
phase 3b/4 study (ORAL Strategy [NCT021
87055] [16]), and, separately, from two phase 3
studies of tofacitinib in patients with active PsA
(OPAL Broaden [NCT01877668] [20]; OPAL
Beyond [NCT01882439] [21]). Patients included
in this analysis received tofacitinib 5 or 10 mg
BID, or placebo, and had a previous inadequate
response to C 1 csDMARD [11, 12, 14–16, 20]
or C 1 tumor necrosis factor inhibitor (TNFi)
[10, 21].

Study designs and patient eligibility criteria
for all studies included in this analysis have
been published previously [10–12, 14–16,
20, 21], and are summarized in Table S1 in the
electronic supplementary material. Briefly,
patients with RA were aged C 18 years, with a
RA diagnosis based on the American College of
Rheumatology 1987 or 2010 revised criteria
[33, 34], and had active disease (C 6

Rheumatol Ther (2022) 9:411–433 413



tender/painful joints and C 6 swollen joints
[C 4 in each case for ORAL Sync and ORAL
Strategy] at baseline, and erythrocyte sedimen-
tation rate [ESR][28 mm/h or C-reactive pro-
tein [CRP][ 7 mg/l at screening). Patients with
PsA were aged C 18 years, with a PsA diagnosis
of C 6 months, fulfilled the Classification Cri-
teria for Psoriatic Arthritis [35], and had active
disease (C 3 tender/painful joints and C 3
swollen joints at baseline, and active plaque
psoriasis at screening).

Patients included in this analysis received
tofacitinib 5 mg BID monotherapy (ORAL Solo,
ORAL Strategy); tofacitinib 10 mg BID
monotherapy (ORAL Solo); placebo alone (i.e.,
without background csDMARDs [only con-
comitant anti-malarial medications were
allowed]; hereafter defined as ‘placebo
monotherapy’ [ORAL Solo]); and tofacitinib
5 or 10 mg BID, or placebo, in combination
with csDMARDs (all PsA studies, and all RA
studies except ORAL Solo [patients received
monotherapy only] and ORAL Strategy [no
placebo arm]).

All studies were conducted in accordance
with the Declaration of Helsinki, International
Council for Harmonisation Guidelines for Good
Clinical Practice, and local regulations. Study
protocols were reviewed and approved by the
Institutional Review Board or Independent
Ethics Committee. Patients provided informed
consent.

Assessments and Safety Endpoints

In all studies, except ORAL Strategy, patients
were randomized at baseline to receive
tofacitinib 5 or 10 mg BID, or placebo. An
adalimumab arm was also included in
ORAL Standard (control), ORAL Strategy (com-
parator), and OPAL Broaden (control), with
patients randomized at baseline to receive
adalimumab 40 mg once every 2 weeks. Data for
patients receiving adalimumab (injected sub-
cutaneously) in these studies were excluded
from this analysis to focus on the comparison of
tofacitinib versus placebo, both of which were
administered as oral formulations. There was no
placebo arm in ORAL Strategy; all patients were

randomized to receive tofacitinib or adali-
mumab from baseline. In ORAL Step, ORAL
Solo, OPAL Broaden, and OPAL Beyond,
patients receiving placebo advanced to
tofacitinib 5 or 10 mg BID at month 3. In ORAL
Standard, ORAL Scan, and ORAL Sync, placebo-
treated patients who did not achieve C 20%
reduction from baseline in tender or swollen
joint counts advanced to tofacitinib 5 or 10 mg
BID at month 3, and all remaining patients
receiving placebo advanced to tofacitinib 5 or
10 mg BID at month 6. To compare early select
non-serious AEs in patients who were random-
ized to receive tofacitinib or placebo, this anal-
ysis was limited to data collected to month 3
(i.e., end of placebo-controlled period).

For this analysis, non-serious, all-causality,
treatment-emergent AEs were defined as AEs that
did not meet the definition of a serious AE [25, 26],
and started (or increased in severity, leading to a
new AE start date) after treatment initiation. Non-
serious AEs meeting these criteria included: the
Medical Dictionary for Regulatory Activities
(MedDRA, v19.1) higher-level group term (HLGT)
headache; MedDRA preferred terms diarrhea,
nausea, and vomiting; and gastric discomfort
(a composite term comprised of selected preferred
terms, including dyspepsia, gastritis, epigastric
discomfort, and abdominal discomfort or pain). A
full list of the preferred terms included for head-
ache (HLGT) and gastric discomfort (composite
term) is provided in the Supplementary Methods
in the electronic supplementary material. Severity
of AEs was reported by investigators and was
defined as ‘‘mild’’ (does not interfere with patient’s
usual function), ‘‘moderate’’ (interferes to some
extent with patient’s usual function), or ‘‘severe’’
(interferes significantly with patient’s usual func-
tion). Laboratory test abnormalities and muscu-
loskeletal or skin and subcutaneous tissue events
likely to be due to underlying disease were exclu-
ded from the analysis. Non-serious infections have
been reported previously, and were therefore also
excluded [29, 31, 32].

Statistical Analyses

Analyses included all patients treated with C 1
dose of study medication. The percentage of

414 Rheumatol Ther (2022) 9:411–433



patients experiencing select non-serious AEs
that started within 3 months after treatment
initiation was calculated for tofacitinib 5 mg
BID, tofacitinib 10 mg BID, and placebo
(monotherapy, combination therapy, or overall
[i.e., monotherapy and combination therapy
combined for RA studies] in each case). Inci-
dence rates (IRs; unique patients with events per
100 patient-years [PY] of follow-up) and 95%
confidence intervals (CIs; exact Poisson) were
calculated for non-serious AEs, by MedDRA
preferred term. The total follow-up time from
baseline was calculated up to the day of the first
event, subject to a 28-day risk period or 90 days
post baseline (whichever came first). Events
were counted up to 28 days beyond the last dose
or 90 days post baseline (whichever came first).
Data are presented for non-serious AEs that had
an IR C 5 (unique patients with events
per 100 PY of follow-up) in at least one treat-
ment group per cohort. The durations of
non-serious AEs that started during months 0–3
were categorized as B 1 week,[1–B 2 weeks,
[2–B 3 weeks,[3–B 4 weeks, or[4 weeks. AE
end date was used to calculate duration (if the
end date was missing and the event was ongo-
ing, the date of last treatment was used) with a
90-day cut off. For composite terms, AE dura-
tion was calculated by excluding any overlap in
individual preferred terms. The proportions of
patients who discontinued treatment (perma-
nently or temporarily) due to non-serious AEs
that started during months 0–3 were deter-
mined, regardless of the timing of discontinua-
tion. Duration was also calculated for those
non-serious AEs (that started during months
0–3) leading to treatment discontinuation,
including end dates after month 3. All analyses
were descriptive with no formal comparisons
between groups.

RESULTS

Patient Demographics and Baseline
Characteristics

Overall, 3871 patients with RA and 710 patients
with PsA were included in the analysis. Patient
demographics and baseline characteristics were

generally similar across treatment groups within
each cohort (Table 1).

The majority of patients with RA were female
([80%) and aged\65 years ([80%). Mean
weight and disease duration were generally
similar across treatment groups. Baseline disease
activity (measured by Disease Activity Score in
28 joints, ESR [DAS28-4(ESR)] and DAS28-
3[CRP]) and physical impairment (measured by
Health Assessment Questionnaire-Disability
Index [HAQ-DI]) were generally comparable
across groups. Prior TNFi exposure was less fre-
quent among patients with RA receiving
tofacitinib or placebo as monotherapy, com-
pared with combination therapy. This is likely
due to one of the combination therapy studies
(ORAL Step) requiring previous inadequate
response to TNFi [10]. Additionally, fewer
patients receiving tofacitinib 5 mg BID had
prior TNFi exposure, compared with those
receiving placebo, in monotherapy and combi-
nation therapy groups. Prior exposure to
csDMARDs, excluding MTX, was also lower in
patients receiving tofacitinib 5 mg BID, com-
pared with those receiving tofacitinib 10 mg
BID or placebo, as monotherapy. Prior use of
non-TNFi biologic DMARDs (bDMARDs) and
non-steroidal anti-inflammatory drugs
(NSAIDs) was generally similar across treatment
groups. Numerically fewer patients receiving
tofacitinib 10 mg BID or placebo monotherapy
had previously used MTX, compared with other
treatment groups. Fewer patients receiving
tofacitinib 5 mg BID combination therapy
received concomitant MTX at baseline, com-
pared with tofacitinib 10 mg BID or placebo
combination therapy. At baseline, a similar
proportion of patients in each group received
concomitant corticosteroids and concomitant
NSAIDs.

In the PsA studies, 55.4% of patients were
female and[89% were aged\65 years. Mean
weight and disease duration were similar across
treatment groups. Baseline disease activity
(measured by DAS28-3[CRP] and PsA Disease
Activity Score [PASDAS]) and physical impair-
ment (measured by HAQ-DI) were generally
comparable. A similar proportion of patients in
each treatment group had prior exposure to
csDMARDs (including MTX), bDMARDs

Rheumatol Ther (2022) 9:411–433 415
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(including TNFi), and NSAIDs. More patients
receiving tofacitinib 5 mg BID received con-
comitant corticosteroids, compared with
tofacitinib 10 mg BID or placebo. Across treat-
ment groups, a similar proportion of patients
received concomitant MTX at baseline and
concomitant NSAIDs.

Non-serious AEs

Among patients with RA, the most frequent
non-serious AEs that started during months 0–3
(preferred terms with an IR C 5 per 100 PY of
follow-up) were headache (IR = 12.3–18.6) and
diarrhea (IR = 10.9–15.1) for all tofacitinib
treatment groups (Table 2). For placebo as
monotherapy and combination therapy, dys-
pepsia (IR = 13.6) and nausea (IR = 11.0),
respectively, were most common. The IR for
headache was numerically higher in patients
with RA receiving tofacitinib, compared with
placebo, both as monotherapy and combina-
tion therapy; however, differences were not
significant.

For patients with PsA, the most frequent
non-serious AEs that started during months 0–3

(preferred terms with an IR C 5) were headache
(IR = 16.9–39.2) and diarrhea (IR = 15.0–17.0)
for both tofacitinib 5 and 10 mg BID combina-
tion therapy, and headache (IR = 21.3) and
nausea (IR = 13.4) for placebo combination
therapy. Migraine, dyspepsia, abdominal pain,
and upper abdominal pain also had an IR C 5 in
at least one tofacitinib group (Table 2). IRs for
migraines, diarrhea, abdominal pain, and upper
abdominal pain were numerically higher in
patients with PsA receiving tofacitinib, com-
pared with placebo; however, differences were
not significant. Headache was more frequent in
patients receiving tofacitinib 10 mg BID (IR =
39.2) with background csDMARDs, compared
with both tofacitinib 5 mg BID and placebo
(IR = 16.9 and 21.3, respectively); however,
differences were not significant. In total,[ 85%
of non-serious AEs were mild or moderate in
severity (Table 3).

Duration of Non-serious AEs

For the majority of patients with RA or PsA
experiencing HLGT headache, diarrhea, nausea,
vomiting, or gastric discomfort (composite
term) with onset during months 0–3, the dura-
tion of these non-serious AEs was B 4 weeks
(Figs. 1, 2).

Generally, the proportion of patients with
RA experiencing AEs for B 2 weeks was similar
across treatment groups (Fig. 1). The majority of
patients with RA reporting diarrhea or vomiting
experienced these for B 1 week, regardless of
treatment group. In general,[ 60% of patients
with RA experiencing headache, gastric dis-
comfort, and nausea, reported a duration
of B 4 weeks across treatment groups, with the
majority lasting B 2 weeks. In patients with
PsA, non-serious AEs were generally B 4 weeks
in duration across treatment groups; however,
the number of patients was low (n B 21; Fig. 2).
In patients with PsA receiving tofacitinib
5 mg BID who experienced headaches,[ 50%
of cases lasted[ 4 weeks. However, there were
only 11 headache events in this group, and 4 of
these lasted B 2 weeks.

bFig. 1 Duration of non-serious AEs up to month 3 in
patients with RA: HLGT headachea (a), diarrheab (b),
nauseab (c), vomitingb (d), and gastric discomfort (com-
posite term)c (e). AEs are shown as percentages of the total
number of patients experiencing the specified AE in each
treatment group. Data are shown for patients receiving
tofacitinib 5 or 10 mg BID, or placebo, as monotherapy or
in combination with csDMARDs in phase 3 and phase
3b/4 studies. aMedDRA HLGT, including all types of
headache (see the Supplementary Methods in the elec-
tronic supplementary material for a full list of preferred
terms included). bPreferred term. cA composite term
comprised of selected preferred terms, including dyspepsia,
gastritis, epigastric discomfort, and abdominal discomfort
or pain (see the Supplementary Methods in the electronic
supplementary material for a full list of preferred terms
included). AE adverse event, BID twice daily, csDMARD
conventional synthetic disease-modifying antirheumatic
drug, HLGT higher-level group term, MedDRAMedical
Dictionary for Regulatory Activities, n total number of
patients experiencing the specified AE in each treatment
group, RA rheumatoid arthritis
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Fig. 2 Duration of non-serious AEs up to month 3 in
patients with PsA: HLGT headachea (a), diarrheab (b),
nauseab (c), vomitingb (d), and gastric discomfort (com-
posite term)c (e). AEs are shown as percentages of the total
number of patients experiencing each AE in each treat-
ment group. Data are shown for patients receiving
tofacitinib 5 or 10 mg BID, or placebo, in combination
with csDMARDs in phase 3 studies. aMedDRA HLGT,
including all types of headache (see the Supplementary
Methods in the electronic supplementary material for a full
list of preferred terms included). bPreferred term.

cA composite term comprised of selected preferred terms,
including dyspepsia, gastritis, epigastric discomfort, and
abdominal discomfort or pain (see the Supplementary
Methods in the electronic supplementary material for a full
list of preferred terms included). AE adverse event,
BID twice daily, csDMARD conventional synthetic dis-
ease-modifying antirheumatic drug, HLGT higher-level
group term, MedDRA Medical Dictionary for Regulatory
Activities, n total number of patients experiencing the
specified AE in each treatment group, PsA psoriatic
arthritis
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Discontinuations Due to Non-serious AEs

The numbers of patients with RA receiving
overall therapy (i.e., monotherapy and combi-
nation therapy groups combined) and patients
with PsA receiving combination therapy who
temporarily or permanently discontinued
treatment due to non-serious AEs that started
during months 0–3, and the duration of these
AEs, are shown in Table 4. Data for patients
with RA receiving monotherapy or combination
therapy are shown in Table S2 in the electronic
supplementary material.

Overall, among patients with RA receiving
tofacitinib 5 mg BID as monotherapy, 1 (0.2%)
patient permanently discontinued (cause: nau-
sea and gastric discomfort [composite term])
and 11 (1.8%) patients temporarily discontin-
ued, due to non-serious AEs. The most common
causes of temporary discontinuations of
tofacitinib 5 mg BID monotherapy were HGLT
headache and gastric discomfort (composite
term; n = 4 [0.6%] for each AE). For patients
with RA receiving tofacitinib 5 mg BID as com-
bination therapy, there were 9 (0.7%) perma-
nent discontinuations and 22 (1.6%) temporary
discontinuations, due to non-serious AEs. The
most common causes of permanent or tempo-
rary discontinuations of tofacitinib 5 mg BID
combination therapy were HGLT headache
(n = 6 [0.4%]) and gastric discomfort (composite
term; n = 11 [0.8%]), respectively.

For patients with RA receiving tofacitinib
10 mg BID as monotherapy, 1 (0.4%) patient
permanently discontinued with nausea,
and 7 (2.9%) patients temporarily discontinued
due to non-serious AEs. Diarrhea, vomiting, and
gastric discomfort (composite term; n = 2
[0.8%] for each AE) were reported as the most
common causes for temporary discontinuation
of tofacitinib 10 mg BID monotherapy. For
patients with RA receiving tofacitinib 10 mg
BID as combination therapy, 3 (0.3%) patients
permanently discontinued and 12 (1.2%)
patients temporarily discontinued, due to non-
serious AEs. Vomiting (n = 2 [0.2%]) was the

most common cause for permanent discontin-
uations of tofacitinib 10 mg BID combination
therapy, while the most common causes of
temporary discontinuations of 10 mg BID
combination therapy were diarrhea and gastric
discomfort (composite term; n = 4 [0.4%] for
each AE). The majority of AEs leading to tem-
porary or permanent discontinuation of tofaci-
tinib were mild or moderate in severity.

Among patients with RA receiving placebo
monotherapy, 1 (0.8%) patient permanently
discontinued (cause: gastric discomfort [com-
posite term]), and 3 (2.5%) patients temporarily
discontinued, due to non-serious AEs. Diarrhea
(n = 2 [1.6%]) was the most common cause of
temporary discontinuations of placebo
monotherapy. There were 3 (0.5%) permanent
discontinuations among patients with RA
receiving placebo with csDMARDs, and 6 (1.1%)
temporary discontinuations, due to non-serious
AEs. For patients receiving placebo combination
therapy, the most common cause of permanent
discontinuations was diarrhea (n = 2 [0.4%]),
while nausea and vomiting were the most
common causes of temporary discontinuations
(n = 3 [0.5%] for each AE).

There were no permanent discontinuations
due to non-serious AEs in patients with PsA.
Among patients with PsA receiving combina-
tion therapy with tofacitinib 5 mg BID,
tofacitinib 10 mg BID, and placebo, 3 (1.3%),
3 (1.3%), and 4 (1.7%) patients temporarily
discontinued treatment due to non-serious AEs,
respectively. For patients receiving tofacitinib
5 mg BID combination therapy, nausea (n = 2
[0.8%]) and gastric discomfort (composite term;
n = 2 [0.8%]) were the most common causes of
temporary discontinuation. The most common
causes of temporary discontinuation of
tofacitinib 10 mg BID or placebo combination
therapy were gastric discomfort (composite
term; n = 2 [0.8%]) and vomiting (n = 2 [0.8%]),
respectively. All AEs leading to temporary dis-
continuation of tofacitinib were mild or mod-
erate in severity.
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Table 4 Permanent and temporary discontinuationsa due to HLGT headache, diarrhea, nausea, vomiting, or gastric
discomfort (composite term) in patients with RA or PsA

RA (overall)b PsA (combination therapy)

Tofacitinib
5 mg BID
N = 1976

Tofacitinib
10 mg BID
N = 1214

PBOc

N = 681

Tofacitinib
5 mg BID
N = 238

Tofacitinib
10 mg BID
N = 236

PBOd

N = 236

HLGT headachee

Temporary DC, n (%) 8 (0.4) 3 (0.3) 1 (0.2) 1 (0.4) 0 (0.0) 1 (0.4)

Duration (days), median

(IQR)f
5.0

(1.5–16.0)

6.0

(5.0–36.0)

5.0

(5.0–5.0)

73.0

(73.0–73.0)

NA 3.0

(3.0–3.0)

Permanent DC, n (%) 6 (0.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Duration (days), median

(IQR)f
12.0

(10.0–21.0)

NA NA NA NA NA

Diarrheag

Temporary DC, n (%) 3 (0.2) 6 (0.5) 2 (0.3) 0 (0.0) 1 (0.4) 1 (0.4)

Duration (days), median

(IQR)f
22.0

(3.0–342.0)

3.0

(2.0–14.0)

1.5

(1.0–2.0)

NA 9.0

(9.0–9.0)

2.0

(2.0–2.0)

Permanent DC, n (%) 1 (0.1) 1 (0.1) 2 (0.3) 0 (0.0) 0 (0.0) 0 (0.0)

Duration (days), median

(IQR)f
163.0

(163.0–163.0)

4.0

(4.0–4.0)

9.5

(5.0–14.0)

NA NA NA

Nauseag

Temporary DC, n (%) 6 (0.3) 3 (0.3) 3 (0.4) 2 (0.8) 1 (0.4) 1 (0.4)

Duration (days), median

(IQR)f
4.0

(3.0–5.0)

4.0

(4.0–24.0)

6.0

(3.0–10.0)

30.0

(9.0–51.0)

4.0

(4.0–4.0)

2.0

(2.0–2.0)

Permanent DC, n (%) 1 (0.1) 2 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Duration (days), median

(IQR)f
72.0

(72.0–72.0)

7.0

(4.0–10.0)

NA NA NA NA

Vomitingg

Temporary DC, n (%) 7

(0.4)

4

(0.3)

3

(0.4)

0

(0.0)

0

(0.0)

2

(0.8)

Duration (days), median

(IQR)f
3.0

(2.0–9.0)

4.5

(2.5–34.0)

3.0

(3.0–4.0)

NA NA 3.5

(2.0–5.0)

Permanent DC, n (%) 0

(0.0)

2

(0.2)

0

(0.0)

0

(0.0)

0

(0.0)

0

(0.0)

Duration (days), median

(IQR)f
NA 7.0

(4.0–10.0)

NA NA NA NA
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DISCUSSION

This post hoc analysis evaluated early non-
serious AEs (excluding non-serious infections,
laboratory abnormalities, and musculoskeletal
or skin and subcutaneous tissue events likely to
be due to underlying disease) reported by
patients with RA or PsA within 3 months of
initiating tofacitinib 5 or 10 mg BID, or placebo,
in phase 3 or phase 3b/4 clinical trials. As non-
serious infections, laboratory test abnormalities,
serious AEs, and AEs of special interest in

patients with RA and PsA have been reported
previously [29, 31, 32], the focus of this analysis
was to characterize and assess the impact of
select non-serious AEs that patients may con-
sider to be ‘nuisance’ side effects of tofacitinib.
Most events were mild or moderate in severity
and of short duration (B 4 weeks), with few
leading to permanent discontinuation.

The frequency and severity of early select
non-serious AEs were comparable for patients
with RA receiving tofacitinib as monotherapy or
in combination with csDMARDs, and were
generally similar to patients receiving placebo

Table 4 continued

RA (overall)b PsA (combination therapy)

Tofacitinib
5 mg BID
N = 1976

Tofacitinib
10 mg BID
N = 1214

PBOc

N = 681

Tofacitinib
5 mg BID
N = 238

Tofacitinib
10 mg BID
N = 236

PBOd

N = 236

Gastric discomfort (composite term)h

Temporary DC, n (%) 15

(0.8)

6

(0.5)

2

(0.3)

2

(0.8)

2

(0.8)

1

(0.4)

Duration (days), median

(IQR)f
13.0

(4.0–163.0)

6.0

(2.0–24.0)

149.0

(4.0–294.0)

39.5

(6.0–73.0)

4.0

(4.0–4.0)

1.0

(1.0–1.0)

Permanent DC, n (%) 5

(0.3)

1

(0.1)

2

(0.3)

0

(0.0)

0

(0.0)

0

(0.0)

Duration (days), median

(IQR)f
14.0

(10.0–26.0)

7.0

(7.0–7.0)

5.5

(3.0–8.0)

NA NA NA

AE adverse event, BID twice daily, csDMARD conventional synthetic disease-modifying antirheumatic drug, DC discon-
tinuation, HLGT higher-level group term, IQR interquartile range, MedDRA Medical Dictionary for Regulatory Activities,
N total number of patients in each treatment group, n number of patients that discontinued due to each AE, NA not
applicable, PBO placebo, PsA psoriatic arthritis, RA rheumatoid arthritis
aData for permanent discontinuations did not include temporary discontinuations
bData are shown for overall treatment groups, i.e., combined data for patients with RA receiving tofacitinib or placebo as
monotherapy and in combination with csDMARDs (see Table S2 in the electronic supplementary material)
cPBO monotherapy is defined as patients receiving no active treatment in ORAL Solo
dPBO combination therapy is defined as patients receiving PBO with csDMARDs in phase 3 (RA and PsA) or phase 3b/4
studies (RA)
eMedDRA HLGT, including all types of headache (see the Supplementary Methods in the electronic supplementary
material for a full list of preferred terms included)
fDuration of AE leading to discontinuation was based on the duration of the actual AE or AEs that led to discontinuation
gPreferred term
hA composite term comprised of selected preferred terms, including dyspepsia, gastritis, epigastric discomfort, and abdominal
discomfort or pain (see the Supplementary Methods in the electronic supplementary material for a full list of preferred
terms included)
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with or without csDMARDs. In patients with
PsA, the frequency of some non-serious AEs,
most notably diarrhea, was numerically higher,
but not statistically significant, in those receiv-
ing tofacitinib compared with placebo. In
patients with RA or PsA, the most frequent non-
serious AEs reported across all tofacitinib treat-
ment groups were headache and diarrhea. This
is consistent with safety data for patients with
RA (up to 9.5 years of follow-up) or PsA (up to
4 years of follow-up) in the tofacitinib clinical
trial program, in which either headache or
diarrhea, or both, were among the most com-
monly reported AEs [19, 22, 29]. Headache was
also among the most common AEs in patients
with ulcerative colitis receiving tofacitinib 5 or
10 mg BID in phase 3 induction and mainte-
nance trials [36]. In the present analysis, in
patients with RA, IR estimates for both head-
ache and diarrhea were similar to those
observed in the placebo groups. Overall, gastric
discomfort was the most frequent non-serious
AE causing tofacitinib discontinuation in both
cohorts. Among patients with RA receiving
tofacitinib, 0.5–0.8% temporarily discontinued,
and 0.1–0.3% permanently discontinued, due
to gastric discomfort. In patients with PsA, 0.8%
temporarily discontinued due to gastric dis-
comfort in each tofacitinib treatment group.
Diarrhea is a possible side effect experienced by
patients receiving MTX, and may occasionally
require treatment interruption [37]. In this
analysis, the incidence of diarrhea and rates of
temporary discontinuation due to diarrhea were
similar across treatment groups; permanent
discontinuation due to diarrhea was only
observed in two patients with RA receiving
tofacitinib and two receiving placebo, all in
combination with csDMARDs. There were no
permanent discontinuations among patients
with PsA due to the non-serious AEs reported
here.

The influence of non-serious AEs on treat-
ment discontinuation may vary in patients
enrolled in clinical trials, compared with
patients receiving treatment in real-world set-
tings, and will differ depending on each
patient’s tolerance to, and the severity and
duration of, AEs. During clinical trials, patients
may be more likely to report and tolerate non-

serious AEs, and rates and severity of AEs may be
affected by restrictions on use of concomitant
medications. Additionally, patients enrolled in
clinical trials for advanced treatments, such as
tofacitinib, have generally already tolerated
background therapies, such as csDMARDs, with
known AE profiles [38], and are therefore likely
to tolerate these treatments. Analysis of 3-year
post-marketing surveillance data for tofacitinib
5 mg BID in patients with RA identified that
83% of reported AEs were non-serious [30].
Consistent with our analysis, headache (9.0%),
nausea (6.0%), and diarrhea (5.8%) were among
the most commonly reported non-serious AEs
[30]. In a retrospective analysis of real-world
data from a European cohort of patients with
RA, 18/50 patients who discontinued tofacitinib
reported gastrointestinal symptoms as a causa-
tive factor [39].

Other RA and PsA treatments are associated
with non-serious AEs [38], which may affect
tolerability; for example, MTX and sulfasalazine
can be associated with nausea, diarrhea, vom-
iting, and skin reactions [38]. Treatment toler-
ability in patients with RA may also be
influenced by patient-related factors such as
ageing, comorbidities, and polypharmacy [38].
In the present analysis, incidence of nausea was
similar or numerically higher in patients with
RA receiving tofacitinib as monotherapy versus
in combination with csDMARDs. In contrast, a
previous phase 3 study of patients with RA
found an approximately threefold higher rate of
nausea in patients receiving MTX monotherapy
versus tofacitinib monotherapy over 24 months
[13], in contrast to 3 months in the current
analysis. The individual studies included in this
analysis reported rates of tofacitinib discontin-
uation ranging from 0.8–8% due to all AEs up to
month 3 [10–12, 14–16, 20, 21]. Similar rates
have been observed in studies of other oral RA
and PsA treatments, including apremilast,
upadacitinib, and baricitinib [40–48]. However,
AEs leading to discontinuation of apremilast,
upadacitinib, and baricitinib have not been
differentiated as serious or non-serious; thus,
these results are not directly comparable with
those of the present analysis. Diarrhea, nausea,
and headache were the most common AEs
leading to discontinuation in patients with PsA
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receiving apremilast for 52 weeks, with discon-
tinuations due to AEs occurring in 2.3–3.4% of
patients through week 24, and 4.8–7.9% of
patients through week 52 [40, 41]. In several
phase 3 trials in patients with RA, 2–4.6% of
patients receiving upadacitinib 15 mg, and
3–9% of patients receiving upadacitinib 30 mg,
over 12–24 weeks, discontinued treatment due
to AEs [42–45]. Rates of discontinuation due to
AEs in patients with RA receiving baricitinib
2 mg over 12–24 weeks ranged from 3–4%,
while in patients receiving baricitinib 4 mg over
12–52 weeks the discontinuation rates ranged
from 4–7% [46–48].

In clinical practice, patients are monitored
less rigorously than in clinical trials and may
have different disease characteristics and
comorbidities which affect tolerability. Aware-
ness of the type and duration of potential AEs
associated with therapy may better inform
patients and lead to improved persistence on
therapy. However, knowledge of potential AEs
can lead to AEs triggered by patients’ negative
expectations, referred to as nocebo effects
[49, 50]. Framing information regarding AEs in
a positive manner (e.g., if AE duration is lim-
ited) may reduce these effects [50]. Outside of
trials, physicians have greater flexibility to
minimize AEs by adapting treatment regimens
and prescribing additional medications, and
patients are less restricted in using over-the-
counter medications, such as analgesics, to
alleviate symptoms of non-serious AEs.

Limitations of this analysis include the use of
data pooled from studies with different study
designs and patient populations, and these
studies were not powered for comparative
analysis of AEs. Additionally, the PsA cohort
was limited by small patient numbers. Differ-
ences in treatment history between groups in
both cohorts may affect the results, e.g., prior
TNFi exposure was less frequent in patients with
RA receiving tofacitinib 5 mg BID, compared
with placebo. The findings may not represent
real-world populations who may have more
comorbidities that affect adherence and tolera-
bility. Additionally, the duration of AEs prior to
discontinuation was based on the final event
that led to discontinuation; therefore, it is
unknown whether patients might have

tolerated these non-serious AEs for a cumula-
tively longer period before stopping or inter-
rupting therapy.

CONCLUSIONS

In conclusion, data from the tofacitinib clinical
trial program in RA demonstrated that early
non-serious, non-infectious AEs were generally
mild or moderate in severity, generally resolved
within 4 weeks, had a limited impact on con-
tinuation of tofacitinib treatment, and were
generally similar in patients treated with pla-
cebo. Generally similar results were observed for
PsA, although the incidence of some AEs was
numerically higher in patients with PsA receiv-
ing tofacitinib, compared with placebo. Assess-
ment of real-world data on types of, severity of,
and discontinuations due to, AEs in patients
with RA or PsA receiving tofacitinib will further
characterize the tolerability profile of tofacitinib
and elucidate the occurrence and impact of
early non-serious AEs.
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