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ABSTRACT

Introduction: This study characterized real-
world demographic and baseline clinical char-
acteristics, as well as treatment persistence and
adherence, in patients with psoriatic arthritis
(PsA) who had newly initiated tofacitinib
treatment.

Methods: This retrospective cohort study
included patients aged 18 years or older in the
IBM MarketScanTM US database with at least
one tofacitinib claim (first = index) between
December 14, 2017 and April 30, 2019; PsA
diagnoses on/within 12 months pre-index; and
no diagnoses of rheumatoid arthritis any time
pre-index. Patients were continuously enrolled
for 12 months pre-index and 6 months post-
index, with no pre-index claims for tofacitinib.
Patient demographic and clinical characteristics
on the day of index, and history of advanced
treatments (including tofacitinib monotherapy
or combination therapy), were recorded.
Outcomes at 6 months post-index included
tofacitinib persistence (less than 60-day gap
without tofacitinib treatment) and adherence
(proportion of days covered [PDC] and medi-
cation possession ratio 80% or higher).
Results: Of the 10,354 patients with tofacitinib
claims within the study period, 318 patients
with PsA met the inclusion criteria. More than
60% of patients received tofacitinib monother-
apy post-index, with a mean duration of PsA of
760.5 days at index. For patients who received
tofacitinib combination therapy post-index,
methotrexate was the most common concomi-
tant conventional synthetic disease-modifying
antirheumatic drug. At 6 months post-index,
persistence was similar in patients receiving
tofacitinib monotherapy (69.8%) versus com-
bination therapy (73.1%); adherence (as mea-
sured by PDC C 0.8) was numerically lower in
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patients receiving tofacitinib monotherapy
(56.8%) versus combination therapy (65.5%).
Conclusions: This analysis of US-based claims
data described patients who had newly initiated
tofacitinib treatment an average of 2 years after
PsA diagnosis, with approximately two-thirds of
patients receiving tofacitinib monotherapy.

Observed rates of tofacitinib persistence were
similar across patients who received tofacitinib
monotherapy and combination therapy
6 months after initiation; adherence rates were
numerically lower in patients receiving
monotherapy.
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PLAIN LANGUAGE SUMMARY

Tofacitinib is a drug approved to treat patients
with psoriatic arthritis (PsA) that has been
shown to improve PsA symptoms and quality of
life in controlled clinical trials. However, there
is not much information on everyday use of
tofacitinib outside of clinical trials in the USA.
This study is one of the first to describe the
characteristics of patients with PsA in the USA
who take tofacitinib, including their typical age,
sex, where they live, how long they have had
PsA, and how they use tofacitinib. Use of
tofacitinib included how patients followed
tofacitinib prescription timings and dose (ad-
herence) and how long they took tofacitinib for
after it was prescribed (persistence). We used
data collected from a US health insurance
claims database (IBM MarketScanTM) for
patients with PsA and at least one claim for
tofacitinib. In total, 318 patients were included
and over 60% of them received tofacitinib
therapy only (monotherapy; no conventional
synthetic disease-modifying antirheumatic drug
[csDMARD] therapy). For patients treated with
both tofacitinib and a csDMARD (combination
therapy), methotrexate was the most common
drug prescribed. Six months after their first
prescription of tofacitinib, around 70% of
patients were still taking tofacitinib
(monotherapy or combination therapy). How-
ever, a slightly lower number of patients taking
tofacitinib monotherapy were taking it as orig-
inally instructed (adherence 57%), compared
with those taking tofacitinib combination
therapy (adherence 66%). Our results provide
valuable information on the use of tofacitinib in
US real-life settings outside of clinical trials and
could help to improve the quality of care for
patients with PsA.

Keywords: Claims database; JAK inhibitor;
Psoriatic arthritis; Real-world evidence;
Tofacitinib; Treatment adherence; Treatment
persistence

Key Summary Points

Why carry out this study?

Tofacitinib is an oral Janus kinase
inhibitor for the treatment of psoriatic
arthritis (PsA), and there are currently
only limited studies in the real-world
setting that provide evidence and context
for the efficacy of tofacitinib in patients
with PsA, which was demonstrated in a
clinical setting.

This real-world data analysis assessed
demographic and baseline clinical
characteristics, as well as treatment
persistence/adherence from patients with
PsA in the IBM MarketScanTM US
Commercial Claims and Encounters
database and the Medicare Supplemental
database with at least one tofacitinib
claim.

What was learned from the study?

The results from this US-based claims
analysis showed that patients newly
initiated tofacitinib treatment an average
of 2 years after PsA diagnosis, with the
majority of patients receiving tofacitinib
monotherapy, and high levels of
tofacitinib persistence and adherence
observed 6 months after treatment
initiation.

This is one of the first real-world studies
specific to tofacitinib for the treatment of
PsA in the USA and findings from this
study could help provide additional
context for associations between
tofacitinib treatment patterns and
response rates, efficacy, and safety in US
clinical settings, potentially offering
better quality of care for patients with PsA.
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INTRODUCTION

Psoriatic arthritis (PsA) is a chronic inflamma-
tory disease characterized by peripheral joint
inflammation, enthesitis, dactylitis, axial dis-
ease, and cutaneous manifestations [1]. Patients
with PsA experience impairments in sleep,
physical functioning, emotional well-being,
and overall health-related quality of life [2–4].
PsA has been estimated to affect approximately
0.06–0.25% [5] of the United States (US) general
population, and develops in up to 30% of
patients with psoriasis [6]. Additionally, it has
been suggested that approximately 16% of
patients with psoriasis globally have undiag-
nosed PsA [7].

Treatment guidelines for patients with PsA
have been developed by the Group for Research
and Assessment of Psoriasis and Psoriatic
Arthritis (GRAPPA; 2021) [8], the European
Alliance of Associations for Rheumatology
(EULAR; 2020) [9], and the American College of
Rheumatology and National Psoriasis Founda-
tion (ACR/NPF; 2019) [10]. The recommenda-
tions vary depending on several different factors
including disease severity, responsiveness to
prior treatment, patient disease characteristics,
comorbidities, and published data at the time of
development [11]. However, all current treat-
ment guidelines include Janus kinase (JAK)
inhibitors as a recommended treatment strategy
for PsA [8–10] and, most recently, the 2021
GRAPPA guidelines also included JAK inhibitors
as a recommended treatment for most PsA
domains including axial disease [8].

Tofacitinib is an oral JAK inhibitor for the
treatment of PsA. The efficacy and safety of
tofacitinib 5 and 10 mg twice daily (BID) have
been previously demonstrated in two phase 3
randomized controlled trials (NCT01877668
and NCT01882439) in patients with active PsA
and an inadequate response to either conven-
tional synthetic disease-modifying antirheu-
matic drugs [csDMARDs] or tumor necrosis
factor inhibitors, and in an open-label, long-

term extension study (NCT01976364) [12–14].
Tofacitinib 5 mg BID is approved in the USA for
the treatment of adult patients with active PsA
who have had an inadequate response or
intolerance to methotrexate or other DMARDs
[15], and it is included in the aforementioned
ACR/NPF guidelines [10].

While randomized controlled trial data are
important to assess and establish the efficacy
and safety profiles of a drug, it should not be
assumed that research outcomes of the sample
patient population represent those of an entire
patient population [16]. Studies in a real-world
setting can provide evidence and context for a
drug’s efficacy and safety, in a heterogeneous,
uncontrolled patient population representative
of real-life clinical practice [16]. Furthermore,
they can also expand our understanding of
patient adherence to treatment outside of a trial
setting [17], which can impact treatment
response and outcome.

The objective of this study was to use data
from a real-world setting to assess demographic
and baseline clinical characteristics, as well as
treatment persistence and adherence, in
patients with PsA who had newly initiated
tofacitinib treatment in the USA.

METHODS

Data Source and Patients

This retrospective population-based study was
based on data from the IBM MarketScanTM US
Commercial Claims and Encounters database
and the Medicare Supplemental database. The
Commercial Claims and Encounters database
included a collection of health insurance claims
for working adults and retirees with employer-
sponsored health insurance. The Medicare
Supplemental database included data from
retirees with Medicare supplemental insurance
paid for by employers. All reported health
insurance claims were from December 14, 2017
through October 31, 2019 (the study period).
The first prescription fill date of tofacitinib in
the database was defined as the index date; only
index dates up to April 30, 2019 were included
in this study.
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Patients were included in the study if they
were aged 18 years or older; had at least one
tofacitinib claim during the study period; had a
PsA diagnosis (at least one inpatient or at least
two outpatient [30–365 days apart]) on or
within 12 months pre-index; had not had a
rheumatoid arthritis diagnosis any time pre-in-
dex; and had continuously enrolled for
12 months pre-index and at least 6 months
post-index, with no pre-index claims for
tofacitinib. International Classification of Dis-
eases, 10th Revision, Clinical Modification
codes were used during data collection.

Assessments and Outcomes

Patient demographics and clinical characteris-
tics were recorded, including age at index date,
sex, location, payer type, duration of PsA (de-
fined as the number of days between PsA diag-
nosis and index date, excluding the end date),
and PsA-related and inflammatory comorbidi-
ties at 12 months pre-index. A pre-index Quan
Charlson comorbidity score was also calculated
for all patients.

The databases included records for patient
history of other advanced therapy within
12 months pre-index, defined as at least one claim
for any of the following: apremilast, abatacept,
ixekizumab, secukinumab, ustekinumab,
adalimumab, etanercept, certolizumab,
golimumab, or infliximab biosimilars.

Tofacitinib treatment regimen was assessed
on or within 90 days post-index as monother-
apy or combination therapy (defined as at least
one claim for the csDMARDs listed earlier or
apremilast). Changes in all concomitant medi-
cations, including glucocorticoid, opioid, and
non-steroidal anti-inflammatory drug (NSAID)
therapy, were assessed 90 days pre- and post-
index.

All outcomes were assessed at 6 months post-
index and included tofacitinib persistence
(proportions of patients with less than 60-day
gap without tofacitinib treatment) and

adherence (proportions of patients with at least
80% of days covered [PDC C 0.8] and propor-
tions of patients with at least 80% medication
possession ratio [MPR C 0.8]) [18]. Tofacitinib
treatment patterns, including the proportions
of patients who were persistent, discontinued,
restarted, or switched to alternative treatments,
were also assessed at 6 months post-index.
Claims for alternative treatments included
those for apremilast, abatacept, ixekizumab,
secukinumab, ustekinumab, adalimumab,
etanercept, certolizumab, golimumab, and
infliximab.

Statistical Analyses

Descriptive statistics were used for all study
assessments and outcomes. Categorical data
were presented as counts and percentages of
patients within each category. The mean and
standard deviation (SD) were used to describe all
continuous variables, with the exception of data
for duration of PsA, which were presented as the
median and interquartile range.

The data were statistically de-identified,
compliant with the Health Insurance Portability
and Accountability Act of 1996, and the
research was deemed exempt from institutional
review board approval.

RESULTS

Patients

Of the 17,321 patients receiving tofacitinib,
10,354 patients with tofacitinib claims between
December 14, 2017 and April 30, 2019 were
initially identified. Following eligibility criteria,
including the exclusion of 215 patients with a
diagnosis of rheumatoid arthritis 12 months
pre-index, 318 patients with a PsA diagnosis
continuously enrolled for 6 months post-index
were included in the analysis (Fig. 1).
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Patient Demographics and Clinical
Characteristics at Index

Of the 318 patients included 6 months post-
index, 199 (62.6%) had claims for tofacitinib
monotherapy and 119 (37.4%) for combination
therapy post-index (Table 1). In this cohort, the
mean (SD) age at index date was 51.8 (11.4)
years for patients receiving tofacitinib
monotherapy and 52.5 (10.0) years for patients
receiving combination therapy; most patients
were female and enrolled in a commercial
health plan. The mean (SD) duration of PsA at
index date for patients receiving tofacitinib
monotherapy was 760.5 (318.8) days
(2.08 years) and that for tofacitinib combina-
tion therapy was 748.3 (319.7) days (2.05 years).
Additional patient demographics and clinical
characteristics at index are listed in Table 1. A

total of 183 patients (57.6%) had concomitant
psoriasis.

Comorbidities

In total, 90.6% of patients had one or more
comorbidity, with neurological disorders
(54.1%), respiratory diseases (53.8%), and
hypertension (46.2%) being the most common
(Table 2).

At 12 months pre-index, mean (SD) Quan
Charlson comorbidity scores were 0.59 (1.0) for
the patient cohort. The proportion of patients
with any Charlson comorbidity index code in
the cohort was 33.7%.

Advanced Therapy

The majority (76.4%) of patients had claims for
at least one other advanced therapy within

Fig. 1 Patient disposition. N number of patients, PsA psoriatic arthritis, RA rheumatoid arthritis
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12 months pre-index; patients were most com-
monly treated with secukinumab (28.9%),
adalimumab (18.6%), and apremilast (18.6%)
(Table 3).

Tofacitinib Treatment Regimens

More than half (62.6%) of patients received
tofacitinib monotherapy 90 days post-index
(Fig. 2). Of the 37.4% of patients who received
combination therapy post-index, concomitant

Table 1 Demographics and clinical characteristics of
patients with PsA initiating tofacitinib, stratified by post-
index tofacitinib treatment regimen

Patients with PsA
initiating tofacitinib (N = 318)

Tofacitinib
monotherapy
(n = 199)

Tofacitinib
combination
therapy
(n = 119)

Age, yearsa

Mean (SD) 51.8 (11.4) 52.5 (10.0)

Median (IQR) 52 (46–59) 54 (47–59)

Sex, n (%)

Female 138 (69.3) 80 (67.2)

Male 61 (30.7) 39 (32.8)

US region, n (%)a

Midwest 31 (15.6) 18 (15.1)

Northeast 51 (25.6) 30 (25.2)

South 65 (32.7) 41 (34.5)

West 25 (12.6) 10 (8.4)

Unknown 27 (13.6) 20 (16.8)

Payer, n (%)b

Commercial 175 (87.9) 107 (89.9)

Medicare 24 (12.1) 12 (10.1)

PsA disease duration daysc

Mean (SD) 760.5 (318.8) 748.3 (319.7)

Median (IQR) 818 (493.5–1036.5) 827 (489.0–985.5)

IQR interquartile range, N number of patients in each
cohort, n number of patients in each category, PsA psori-
atic arthritis, SD standard deviation, US United States
aRecorded on the index date
bFirst payer over the index date
cDays between PsA diagnosis and index date, excluding the
end date

Table 2 Comorbidities and comorbid inflammatory
conditions in patients with PsA initiating tofacitinib

Patients with PsA
initiating tofacitinib
(N = 318)

Comorbidities, n (%)

Overall 288 (90.6)

Neurological disorder 172 (54.1)

Respiratory diseases 171 (53.8)

Hypertension 147 (46.2)

Hyperlipidemia 134 (42.1)

Cardiovascular disease 79 (24.8)

Depression 72 (22.6)

Obesity 68 (21.4)

Anxiety 66 (20.8)

Diabetes mellitus 52 (16.4)

Fibromyalgia 41 (12.9)

Liver disease 24 (7.5)

Osteoporosis 23 (7.2)

Uveitis 7 (2.2)

Metabolic syndrome 4 (1.3)

Comorbid inflammatory conditions, n (%)

Ankylosing spondylitis 17 (5.3)

Ulcerative colitis 6 (1.9)

Crohn’s disease 5 (1.6)

Rheumatoid arthritis 0 (0)

N number of patients in the cohort, n number of patients
in each category, PsA psoriatic arthritis
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methotrexate (66.4%) was the most common
(Fig. 2).

Of interest, 114 (35.9%) with glucocorticoid
prescriptions and 93 (29.3%) with opioid pre-
scriptions of any kind were included in the
study 90 days pre-index. Of these patients,
91 (79.8%) and 82 (88.2%), respectively, con-
tinued with glucocorticoid or opioid concomi-
tant therapy 90 days post-index. Similarly, of
the 77 (24.2%) patients with NSAID prescrip-
tions, 76 (98.7%) patients continued with con-
comitant NSAID therapy 90 days post-index.

Tofacitinib Persistence and Adherence

The proportions of patients with tofacitinib
persistence at 6 months post-index were similar
when patients initiated tofacitinib as
monotherapy (69.8%) and combination ther-
apy (73.1%) (all tofacitinib 71.1%) (Fig. 3). The
proportions of patients with tofacitinib adher-
ence per PDC C 0.8 at 6 months post-index was
56.8% for patients receiving tofacitinib
monotherapy, 65.5% for patients receiving
combination therapy, and 60.1% for all patients
with PsA initiating tofacitinib. Tofacitinib
adherence per MPR C 0.8 in both monotherapy
and combination therapy groups was even
higher with rates of 82.7% and 88.3%, respec-
tively (all tofacitinib 84.9%) (Fig. 3). Mean (SD)
MPR was 0.9 (0.12) for patients receiving
tofacitinib monotherapy and 0.92 (0.12) for
patients receiving combination therapy (all
tofacitinib 0.91 [0.12]).

Tofacitinib Treatment Patterns

While the majority (64.2%) of patients were
persistent with tofacitinib therapy 6 months
post-index, 12.9% of patients discontinued
therapy and 2.2% subsequently restarted
tofacitinib therapy within 6 months post-index.
Furthermore, 18.6% of patients switched
to alternative treatments within 60 days post-
index (Fig. 4).

Table 3 History of advanced therapy (within 12 months
pre-index) in patients with PsA initiating tofacitinib

Patients with PsA
initiating tofacitinib
(N = 318)

Patients exposed to advanced therapy, n (%)a

Any advanced therapy 243 (76.4)

Secukinumab 92 (28.9)

Adalimumab 59 (18.6)

Apremilast 59 (18.6)

Etanercept 47 (14.8)

Ustekinumab 36 (11.3)

Certolizumab 20 (6.3)

Ixekizumab 15 (4.7)

Abatacept 10 (3.1)

Golimumab 8 (2.5)

Infliximab 1 (0.3)

Number of unique advanced therapy prescriptions

per patient

Mean (SD) 1.1 (0.8)

Median (IQR) 1 (1–2)

Range 0–4

Patients with specified number of unique

advanced therapies, n (%)

0 75 (23.6)

1 155 (48.7)

2 73 (23.0)

C 3 15 (4.7)

bDMARD biologic DMARD, DMARD disease-modifying
antirheumatic drug, IQR interquartile range, N number of
patients in each cohort, n number of patients in each
category, PsA psoriatic arthritis, SD standard deviation
aPatients with at least one claim for bDMARDs or
apremilast within 12 months pre-index
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DISCUSSION

This analysis of US-based claims data from over
300 patients with PsA indicated that tofacitinib
treatment was initiated an average of 2 years
after PsA diagnosis. The majority of patients
initiated tofacitinib as monotherapy (more than
60%) rather than combination therapy (more
than 35%), with methotrexate the most com-
mon concomitant csDMARD therapy. Further-
more, most patients (more than 75%) had a
claim for at least one other advanced therapy in
the prior year. High levels of persistence (ap-
prox. 70%) and adherence (approx. 55–85%,
depending on the measure) with tofacitinib
were observed 6 months after treatment initia-
tion, with similar levels of persistence observed
for patients treated with monotherapy and
combination therapy, and numerically higher
levels of adherence in patients treated with

tofacitinib combination therapy. Of the
approximately 13% of patients who discontin-
ued tofacitinib post-initiation, most switched to
alternative treatments within 60 days (approx.
19%) rather than restarted tofacitinib (approx.
2%).

To our knowledge this is one of the first real-
world studies specific to tofacitinib treatment
for PsA in the USA. Previous studies in a real-
world setting in patients with PsA have evalu-
ated response rates, treatment patterns, persis-
tence, and drug survival for other treatments,
such as secukinumab, etanercept, and adali-
mumab [19–24]; there is also a study that eval-
uated demographic, treatment, and disease
characteristics in patients with PsA in the USA
alongside other European countries [25]. While
randomized controlled trials are the gold stan-
dard for assessing efficacy and safety of
advanced treatments—including biologic and
targeted synthetic DMARDs—data from clinical

Fig. 2 Proportions of patients receiving tofacitinib
monotherapy or combination therapy at 90 days post-
index for patients with PsA initiating tofacitinib.
csDMARD conventional synthetic disease-modifying anti-
rheumatic drug, N number of patients in each cohort,

n number of patients in each category, PsA psoriatic
arthritis. aOther possible combination therapies included
auranofin, aurothioglucose, azathioprine, chloroquine,
cyclophosphamide, cyclosporine, gold sodium thiomalate,
minocycline, penicillamine, tacrolimus, and thalidomide
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practice, like the data presented here, provide
valuable context and insights for approved
treatments in heterogeneous patient popula-
tions with histories of various comorbidities
and prior therapy. Adherence and persistence
rates with biologic treatments are generally low
and studies in a real-world setting could help

identify if improvement of other factors, such as
patient education and lower out-of-pocket
costs, may support the care of patients with PsA
[26].

High levels of tofacitinib adherence and
persistence were observed in this study; how-
ever, it will be important to assess if these are
maintained longer than the post 6-month per-
iod investigated in this study. Focusing on long-
term follow-up of studies in a real-world setting
could also provide additional insights into
tofacitinib response rates, effectiveness, and
safety profiles, all of which will provide clini-
cians with more context to improve shared
treatment decisions with their patients with
PsA.

The large proportion of patients having a
claim for at least one other advanced therapy in
the prior year in this study may be explained by
the structure of the US healthcare system, and
the fact that these are not necessarily newly
diagnosed patients. Additionally, we believe
that the results of our study reflect the use of
opioids in inflammatory arthritis as a whole,
with 88% of patients taking opioids at baseline
continuing with this therapy after 90 days of
tofacitinib treatment. It has been reported that

Fig. 3 Proportion of patients who achieved tofacitinib
persistence and adherence in patients with PsA initiating
tofacitinib. MPR medication possession ratio, PDC pro-
portion of days covered, PsA psoriatic arthritis. aPatients

with less than 60-day gap without tofacitinib treatment.
bAdherence was defined by patients with PDC C 0.8 and
MPR C 0.8

Fig. 4 Tofacitinib treatment patterns in patients with PsA
initiating tofacitinib within 6 months post-index. N num-
ber of patients assessed, n number of patients in each
category, PsA psoriatic arthritis
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a remarkably high number of patients with
inflammatory arthritis, including PsA and
rheumatoid arthritis, use opioids for pain
management [27, 28], and it has previously
been demonstrated that opioid use did not
decline after patients started tumor necrosis
factor inhibitor therapy for their PsA [29]. Fur-
thermore, in a study of injectable biologic
therapies for PsA, opioids were added as
adjunctive medication in 17% of patients [30].

The large sampling size of the IBM
MarketScanTM US Commercial Claims and
Encounters database and the Medicare Supple-
mental database enabled the study to account
for patient heterogeneity. Limitations of this
study included its retrospective design, the
inability to confirm that patients took the
medication for which they filed a claim (re-
sulting in potential bias of adherence rates), and
the fact that claims data may potentially mis-
code the diagnosis of PsA, rheumatoid arthritis,
and other autoimmune conditions. In addition,
administrative claims mostly comprise com-
mercial insurance and commercially managed
Medicare/Medicaid programs and may not be
generalizable beyond the commercially insured
population. Furthermore, the impact of disease
severity on tofacitinib initiation rates at index
could have impacted persistence and adherence
rates; however, this was not assessed as part of
this study. The proportion of patients with
concomitant psoriasis was surprisingly low
(57.6%) and may have also been under-reported
in the claims by investigators, possibly owing to
partial clearance of skin disease at index date.
Finally, reasons for treatment discontinuation
were not captured, so no conclusions can be
drawn as to why a patient was not persistent to
a therapy, and all outcomes were assessed at
6 months post-index only.

CONCLUSIONS

This is one of the first reports of a real-world
study of tofacitinib for the treatment of PsA in
the USA and contributes to the limited number
of studies in a real-world setting for targeted
synthetic DMARD use in PsA. Claims data
showed that the majority of patients with PsA

receiving tofacitinib initiated tofacitinib
monotherapy versus combination therapy, with
high levels of persistence and adherence at
6 months for both treatment regimens. The
findings from this study offer the potential to
better understand tofacitinib treatment patterns
in a US clinical practice setting, compared with
a traditional randomized controlled trial. This
study could also help inform future analyses to
further assess associations between tofacitinib
treatment patterns and clinical effectiveness
and safety. Evaluation of tofacitinib treatment
patterns in daily clinical practice can aid better
understanding of patient outcomes and help
healthcare providers to address challenges
around treatment adherence and persistence,
ultimately improving quality of care for patients
with PsA.
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