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ABSTRACT

Objective. Oral targeted synthetic dis-
ease-modifying anti-rheumatic drugs
(DMARD:s), including the Janus kinase
inhibitors tofacitinib and baricitinib, are
the latest addition to the therapeutic op-
tions for rheumatoid arthritis (RA). To-
facitinib 5 mg, twice daily, is approved
for treatment, with or without metho-
trexate, of moderate to severe active RA
in adults not adequately responding to,
or not tolerating one or more DMARD:s.
In this narrative review we aimed to
provide an overview of the real-world
evidence for tofacitinib in RA.
Methods. The literature was reviewed
up to March 2018 for studies regard-
ing the efficacy and safety of tofacitinib
for the treatment of RA. The focus was
mainly on real-world studies with impli-
cations for every day clinical practice.
Results. The efficacy and safety of to-
facitinib have been comprehensively
assessed in a wide programme of ran-
domised controlled trials. Extensive
observational research on tofacitinib
in RA is also ongoing worldwide and
a substantial body of post-marketing
real-world data from clinical prac-
tice is becoming available. There was
a degree of consistency across the
real-world studies reviewed. Tofaci-
tinib tends to be used as monotherapy
more frequently than bDMARDS and
appears to be effective without back-
ground methotrexate. The data show
a manageable safety profile, with no
new safety signals and a discontinua-
tion rate from safety issues <10%. Pa-
tients initiating tofacitinib usually have
longer disease duration and have been
exposed to longer bDMARDs than pa-
tients initiating a bDMARD.
Conclusion. Real-world data are a key
component of the evidence support-
ing the effectiveness of this novel drug
and are of interest to all stakeholders.

Treatment persistence and adherence
to tofacitinib are good overall and sim-
ilar to those seen for bDMARD:s.

Introduction

Disease modification is the mainstay
of rheumatoid arthritis (RA) treatment
(1). Several efficacious disease-modi-
fying anti-rheumatic drugs (DMARDs)
are currently available, including con-
ventional synthetic (cs) DMARDs,
biologic (b) DMARDs and the recently
developed class of targeted synthetic
(ts) DMARDs (1). Currently, two tsD-
MARDs are available, tofacitinib and
baricitinib, which are both inhibitors of
Janus kinase (JAK).

Tofacitinib is a small-molecule, oral
selective inhibitor of JAK1 and JAK3
and, to a lesser extent, of JAK2 (2).
JAKs mediate signal-transduction ac-
tivity initiated by the surface receptors
for several cytokines, thus playing a
key role in lymphocyte activation, pro-
liferation and function (2). Tofacitinib
(5 mg twice daily, oral administration)
was approved in November 2012 by
the US Food and Drug Administration
(FDA) and in March 2017 by the Eu-
ropean Medicines Agency (EMA) for
treatment, with or without methotrexate
(MTX), of moderate to severe active
RA in adult patients who have respond-
ed inadequately to, or do not tolerate
one or more DMARDs (3, 4). Tofaci-
tinib has been included by the European
League Against Rheumatism (EULAR)
and by the American College of Rheu-
matology (ACR) among the treatments
recommended for second- and later
lines in RA (1, 5).

The efficacy and safety of tofacitinib,
alone or combined with MTX, have
been extensively evaluated in a series
of phase II and phase III randomised
controlled trials (RCTs) of 6-24 months
duration (6-18), including the ORAL
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programme, consisting of a series of
large, phase III, randomised controlled
trials (RCTs) in a variety of settings (6-
13). Two global long-term extension
studies, including 4967 RA patients
who had completed prior phase I, II,
or III studies of tofacitinib, have con-
firmed the sustained efficacy (>6 years)
and consistent safety profile (>8 years)
of tofacitinib administered as either
monotherapy or in combination with
csDMARD:s (19).

RCTs have the most reliable study de-
sign to determine the efficacy and safe-
ty of drugs, and occupy a top position
in the hierarchy of evidence support-
ing the approval of novel therapeutic
agents (20-22). In such trials, a number
of inclusion and exclusion criteria are
used to select a clearly defined group of
patients who are likely to benefit from
the treatment under investigation. This
can, however, compromise the external
validity and reduce the generalisabil-
ity of the study findings to real-world
patients (20-22). Thus, the efficacy of
a therapeutic intervention does not nec-
essarily imply its ability to work un-
der real-life conditions and to provide
benefits that are important for patients,
in other words, its effectiveness. The
incomplete overlap of efficacy and ef-
fectiveness is described in the literature
as the “efficacy-effectiveness gap” (21,
23). Regulatory authorities and deci-
sion-makers increasingly regard real-
world evidence as a key component
of the body of evidence supporting the
effectiveness of a therapeutic interven-
tion (20, 24-26). Observational studies
evaluating the effects of treatment in
routine clinical practice and outside of
the highly controlled environment of
RCTs are the main source of real-world
data (24).

Extensive observational research on to-
facitinib in RA is ongoing worldwide,
and a significant body of real-world
data from clinical practice is now be-
coming available. In this narrative re-
view, we provide an overview of the re-
al-world evidence for tofacitinib in RA
as of March 2018. We will first discuss
examples of the efficacy-effectiveness
gap in RA and the importance of real-
world evidence in bridging this gap, and
in complementing the data from RCTs.
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We will then review the most relevant
data on the use and effectiveness of to-
facitinib in routine clinical practice.

Importance of real-world data

in rheumatoid arthritis

Following the introduction of bDMARDs
for RA, several national registries have
been implemented to evaluate the long-
term effectiveness and safety of these
therapies. Registries have proven par-
ticularly valuable in RA (20, 27). For
example, the current status of MTX as
the gold standard first-line of disease-
modifying interventions has emerged
from long-term observational studies
rather than from RCTs (25). In contrast
with early RCTs, which failed to dem-
onstrate the superiority of MTX over
other csDMARDs, subsequent obser-
vational studies revealed that drug sur-
vival was markedly longer with MTX
than with other csDMARDs (25). More
recently, an observational study recog-
nised the increased risk of opportunistic
infections associated with inhibitors of
tumour necrosis factor (TNFi), which
did not emerge from the prior RCTs (28,
29). The effectiveness of tuberculosis
prevention and screening before treat-
ment with TNFi was also demonstrated
by observational studies (25, 28).

With the purpose of investigating the ef-
ficacy-effectiveness gap in the evidence
supporting current RA therapies, several
studies have compared the characteris-
tics of patients enrolled in RCTs and
patients included in registries, which
have found substantial differences be-
tween the two populations (30-33).
Using data from the German biologics
register Rheumatoid Arthritis Observa-
tion of Biologic Therapy (RABBIT),
it was investigated how many RA pa-
tients treated with a TNFi would have
been eligible for the RCTs that led to the
approval of the TNFi (33). The study
found that only a minority of the pa-
tients (<35%) in the RABBIT register
would have been eligible for the trials.
In these patients, ACR20 and ACRS50
response rates were comparable with
those reported in published trials. In the
register patients considered ineligible
for the trials, ACR response rates were
lower, although absolute improvements
were similar to those in patients eligi-

ble for the trials, thus showing that in-
eligible patients nevertheless had some
benefit from the treatment. Similar re-
sults were reported by the analysis of
the Finnish National Register for Bio-
logic Treatment including patients who
started a TNFi between 2004 and 2014
(30). A recent study reviewed the eligi-
bility criteria of 30 RCTs that included
bDMARDs and tofacitinib and applied
them to two observational cohorts of RA
patients with more than 1500 patients
each (32). This study, as well, found that
only a minority of patients in both co-
horts, ranging from 3.7% to 7.1%, satis-
fied the RCT inclusion criteria. Two sys-
tematic reviews of studies analysing the
characteristics of RA patients participat-
ing in RCTs and observational studies
of bDMARD:s confirmed the existence
of differences between the two groups
(31). Compared with patients enrolled
in RCTs, those from real-world obser-
vational studies had worse prognostic
factors, including older age, longer dis-
ease duration, and >1 prior DMARDs.
According to the authors, data from se-
lected patient populations participating
in RCTs may result in an overestimate
of the effects in patients in real-world
settings (31).

Overall, these findings have contrib-
uted to the general consensus among
regulatory authorities, decision-makers
and clinicians about the urgent need for
more real-world observational studies,
as RA patients participating in RCTs
represent only a minority of those en-
countered in routine clinical practice.

Real-world treatment of rheumatoid

arthritis with tofacitinib

Real-world evidence concerning tofac-
itinib in RA has just begun to emerge.
The most substantial body of real-
world evidence comes from clinical
practice in the US, where tofacitinib
has been available since 2012. Other
countries contributing to the body of
real-world evidence include Japan, Tai-
wan, Switzerland, Latin America and
Russia. Source of real-world data are
administrative claim databases, clinical
databases, registries, including RA reg-
istries, and national pharmacovigilance
programmes. Understanding treatment
patterns and patient outcomes and
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characterising the safety profile of to-
facitinib are the principal objectives of
real-world observations.

Patient characteristics, treatment
patterns, and outcomes

Relevant real-world data are sum-
marised in Table I. A study using US
administrative claims data compared
patient characteristics, treatment pat-
terns and costs in RA patients receiving
tofacitinib or common bDMARD:s fol-
lowing one previous bDMARD, from
2012 t0 2014 (34). Overall, 392 patients
initiated tofacitinib, 178 adalimumab,
118 etanercept and 191 abatacept. To-
facitinib was more commonly used as
monotherapy than bDMARDs; patients
receiving tofacitinib monotherapy were
more likely to remain on monotherapy
during the 12-month follow-up. Per-
sistence in treatment and adherence
were comparable with tofacitinib and
bDMARD:s. Tofacitinib was associated
with lower adjusted mean RA-related
total costs versus adalimumab, etaner-
cept and abatacept. Tofacitinib patients
had a greater previous use of bD-
MARDs than the b(DMARD cohort. A
subsequent study using the same source
of real-world data, conducted between
2014 and 2017 and focused on patients
with no pre-index use of bDMARDs and
tofacitinib, found that tofacitinib was
more frequently prescribed as mono-
therapy than adalimumab or etanercept
and confirmed the other main findings
of the previous study (35).

The Corrona registry, founded in 2001,
is one of the largest US-based RA obser-
vational registries (27). A study analys-
ing the data from this registry investigat-
ed the use of TNFi and tofacitinib mon-
otherapy or combination therapy with
MTX by line of therapy in US clinical
practice (36). The primary objective was
to compare the prevalence and effective-
ness of TNFi monotherapy versus TNFi
combination therapy; the secondary ob-
jectives were to compare the prevalence
and effectiveness of tofacitinib mono-
therapy versus tofacitinib combination
therapy, as well as versus TNFi combi-
nation therapy. The study included pa-
tients initiating tofacitinib or TNFi and
followed for 6 months. Among patients
who initiated tofacitinib (n=555), 338
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(61%) used it as monotherapy; the prev-
alence of monotherapy by line of thera-
py was 47%, 58% and 63% for second-,
third- and fourth-line therapy, respec-
tively. Among patients initiating a TNFi
(n=7976), 2531 (31%) used monother-
apy; the prevalence of monotherapy by
line of therapy was, respectively, 21%,
36%, and 42%. In the matched popula-
tions, across outcome measures, TNFi
combination therapy was more effective
than TNFi monotherapy in second-line
[rates of low disease activity (LDA),
defined as Clinical Disease Activity In-
dex (CDAI) <10 at 6 months, 55.6% vs.
47.1%], with differences diminishing in
third- and fourth-line. Tofacitinib com-
bination therapy with MTX was similar
to monotherapy in the third- and fourth-
line combined (LDA 35.2% vs. 31.1%).
Tofacitinib monotherapy was similar to
TNFi combination therapy in the third-
and fourth-line combined (LDA 33.6%
vs.37.5%).

Another study based on the Corrona
registry, which focused on safety,
showed that patients initiating tofaci-
tinib had longer disease duration than
those initiating bDMARDs and csD-
MARDS (respectively, 13.4, 10.1 and
4.8 years); patients initiating tofacitinib
had also been exposed to a higher mean
number of previous TNFi (1.8) or bD-
MARD:s (2.8) than patients initiating a
bDMARD (mean number of previously
used biologics: 1.1 TNFi and 1.4 non-
TNFi bDMARDsS) (37).

In a prospective, observational Japanese
study, 113 patients who initiated treat-
ment with tofacitinib alone or in com-
bination with MTX were followed for
6 months (38). RA disease activity was
evaluated based on the CDAI at sev-
eral time points during the observation
period. Within 6 months of tofacitinib
treatment, 57.5% of patients achieved
a CDAISO0 response and maintained it
for 6 months (responders); 42.5% had
no CDAISO0 response at 6 months (non-
responders). Sixteen patients (14.2%)
completed the 6-month treatment with
tofacitinib without achieving a CDAIS0
response, 17 patients (15.0%) dropped
out for lack or loss of efficacy and 4 pa-
tients (3.5%) due to adverse events. Non-
responders were more likely than re-
sponders to have advanced stage disease

(68.8% vs.38.5%, p=0.002) and to have
received previous bDMARDSs (85.4% vs.
55.4%, p=0.001). The number of previ-
ous bDMARD:s used by non-responders
was twice that used by responders (2.2
vs. 1.1, p<0.001). Concomitant MTX
use was reported less frequent in non-re-
sponders than in responders (60.4% vs.
81.5%, p=0.019). Multivariate logistic
regression analysis identified previous
use of bDMARD:s as a strong risk fac-
tor for the failure to achieve a CDAI50
response [odds ratio (OR) 4.48,95% CI
1.73-11.63, p=0.002]. The study also
compared baseline characteristics and
therapeutic outcomes between biologic-
experienced (n=77) and biologic-naive
(n=36) patients. Biologic-experienced
patients were more likely than biologic-
naive patients to have advanced-stage
RA (662% vs. 194%, p<0.001) and
longer disease duration (12.8 years vs.
9.6 years, p=0.004). Tofacitinib was
prescribed in combination with MTX
less frequently in biologic-experienced
than in biologic-naive patients (59.7%
vs. 100%, p<0.001). At 6 months, bio-
logic-experienced patients had higher
disease activity than biologic-naive
patients (mean CDAI scores, 11.4 vs.
4.8, p=0.001). Biologic-experienced
patients were significantly less likely
to achieve CDAIS0 (46.8% vs. 80.6%,
p=0.001), CDAI70 (31.2% vs. 69.4%,
p<0001) and CDAI8S (22.1% vs.
52.8%, p=0.002) responses than biolog-
ic-naive patients; they had significantly
lower remission rates (11.7% vs. 41.1%,
p=0.001), higher drop-out rates (35.1%
vs. 13.9%, p=0.025) and rates of drop-
out due to lack or loss of efficacy (20.8%
vs. 2.8%, p=0.011) than biologic-naive
patients.

Another 6-month observational study
in Japan enrolled 70 consecutive RA
patients who initiated tofacitinib at a
rheumatology centre between 2013 and
2016 (39). Clinical disease activity was
assessed using the DAS28-ESR score,
simplified disease activity index (SDAI)
and CDALI. Overall, 68.6% of patients
used tofacitinib in combination with
MTX, and the majority had previously
used bDMARDs, while 31.4% were
biologic-naive. At 6 months, 82.9% of
patients were still taking tofacitinib; 7
patients (10.0%) discontinued the drug
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for lack of efficacy and 4 (5.7%) due to
adverse events. Treatment with tofaci-
tinib was associated with rapid and sig-
nificant improvements in all disease ac-
tivity scores from baseline to 6 months.
Subgroup analysis by use or non-use
of concomitant MTX showed that to-
facitinib was associated with significant
improvements in disease activity scores
regardless of whether used in combina-
tion with MTX or as monotherapy. The
study also analysed the effectiveness of
tofacitinib in patients who failed treat-
ment with the interleukin (IL)-6 inhibi-
tor tocilizumab. These patients also ex-
perienced significant improvements in
disease activity scores from baseline to
6 months, even though less substantial
than those reported by the overall popu-
lation; 25% achieved disease remission
at 6 months. Of several baseline vari-
ables tested in a multivariate regression
model, only the number of previously
used bDMARDs was significantly and
independently associated with achieve-
ment of LDA at 6 months.

The effectiveness of tofacitinib has also
emerged from other small observational
studies, which have confirmed that in
clinical practice tofacitinib is used both
in combination with MTX and as mono-
therapy, and is usually reserved for sec-
ond- and later lines of treatment, as cur-
rently recommended (Table I) (40-45).
Notably, analysis of the Swiss Clinical
Quality Management registry including
almost 2000 patients initiating treat-
ment with tofacitinib, TNFi, or non-
TNFi bDMARDs between 2013 and
2016 found similar crude drug retention
rates for the three cohorts (40-45). After
adjustment for potential confounders, a
higher risk of discontinuation was asso-
ciated with TNFi versus tofacitinib [haz-
ard ratio (HR) 1.27,95% CI 1.02-1.57,
p=0.03], but not with non-TNFi versus
tofacitinib (HR 1.03,95% C10.83-1.28,
p=0.76). A higher number of prior bD-
MARDs and greater BMI values were
also significantly associated with an in-
creased risk of discontinuation.

Safety profile

Relevant safety information from real-
world data is summarised in Table II. In
2012, the manufacturer of tofacitinib in-
stituted a safety database for worldwide

492

post-marketing surveillance of the drug.
Interim analysis of the data entered in
the safety database from November
2012 to November 2015 was recently
published (46). Most data (99.1%) were
from post-marketing reports sponta-
neously submitted to the drug manu-
facturer by healthcare professionals
or patients. Most originated in the US
(73.9%). Overall, the worldwide ex-
posure to tofacitinib during the 3-year
reporting period was estimated to be
34223 patient-years. In total, 25417
adverse events, 4352 (17.1%) severe
adverse events and 102 (0.4%) fatal
cases were reported. Adverse events
with a frequency =5% were: ineffective
drug (13.2%), headache (9.0%), pain
(6.4%), tatigue (6.0%), nausea (6.0%),
condition aggravated (5.9%), diarrhoea
(5.8%) and arthralgia (5.2%). The esti-
mated incidence rates of severe adverse
events per 100 patient-years were: 2.57
for infections, 0.91 for gastrointestinal
disorders, 0.60 for respiratory disorders,
045 for neoplasms, 0.43 for cardiac
disorders and 0.12 for hepatobiliary
disorders. Non-melanoma skin cancer
was the most frequently reported malig-
nancy during the 3-year post-marketing
surveillance programme of tofacitinib,
with 16 serious cases reported. There
were 15 cases of lymphoma, with no
increase in reporting frequency with in-
creased exposure to tofacitinib. No new
safety issues were reported compared
with the safety profile of tofacitinib
seen in the RA clinical development
programme.

Based on US health plan data, a study
evaluated the risks of herpes zoster
(HZ) and herpes simplex virus (HSV)
infection among RA patients with no
history of HZ or HSV infection, initi-
ating tofacitinib or bDMARDs (47).
A total of 2526 patients initiating to-
facitinib were compared with patients
initiating TNFi (n=42,850), abatacept
(n=12,305), rituximab (n=5078) and
tocilizumab (n=6967). The estimated
crude incidence of HZ associated with
tofacitinib was 3.87/100 patient-years
and was in agreement with that seen in
the tofacitinib clinical trial programme
(3.3/100 patient-years) (47). After mul-
tivariate adjustment, HZ risk was found
to be significantly more elevated with

tofacitinib compared with abatacept,
which was taken as reference given its
common use as a second- or subsequent-
line therapy in RA (HR 2.01, 95% CI
1.40-2.88). Tofacitinib was also associ-
ated with the greatest incidence of the
combined outcome (7.61/100 patient-
years, HR 140, 95% CI 1.09-1.81).
Rates and adjusted HRs for all other
bDMARDs were comparable to each
other and abatacept. Of note, older age,
female sex, prednisone >7.5 mg/day,
prior infection and greater number of
hospitalisations were associated with
increased HZ risk, whereas vaccination
was associated with a lower risk.

A 5-year study based on the US Corro-
na registry and evaluating the standard-
ised incidence rates of adverse events
of interest in three populations — tofaci-
tinib initiators, bDMARD initiators,
c¢sDMARD initiators — is ongoing real-
world (37). According to an interim
analysis including 760 tofacitinib, 4628
bDMARD, and 1328 csDMARD initia-
tors, the reported incidence rates of se-
rious infections, cardiovascular events
and malignancies in the three groups
were similar despite differences in
baseline characteristics (37). In tofaci-
tinib, BDMARD and ¢csDMARD initia-
tors the respective incidence rates per
100 patient-years were 3.69, 3.29 and
2.39 for severe infections, 1.43, 0.94
and 0.47 for HZ, 1.81,1.77 and 1.81 for
malignancies, and 1.69, 2.57 and 2.59
for cardiovascular disease. Of note,
the incidence rate of HZ in tofacitinib
initiators (1.43/100 patient-years) was
substantially lower than that reported
by other real-world studies (47) and in
the RCTs with tofacitinib (7).

A longitudinal observational study that
included RA patients without prevalent
cancer participating in the US National
Data Bank for Rheumatic Diseases ex-
amined the association of bDMARDs
and tsDMARDs with incident cancer
in RA patients (48). Among 11,582
patients, 6262 biologic/tofacitinib and
5320 ¢sDMARD initiators were iden-
tified; overall, 1456 incident cancers
occurred during the observation period
(1998-2015). Increased rates of solid
tumours were found with tofacitinib;
non-TNFi biologics were associated
with increased rates of lymphoprolif-
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erative malignancies. After adjustment
for confounding variables, no increased
risk of cancer with bDMARD:s or tofac-
itinib was found relative to MTX mono-
therapy. Overall, the results were incon-
clusive and highlighted the difficulty of
determining treatment-related cancer
risk. Regarding non-melanoma skin
cancer, which was the most frequently
reported malignancy identified dur-
ing post-marketing surveillance (46),
an analysis of data from 18 studies in
the tofacitinib RA clinical programme
identified 83 cases among 6,092 tofac-
itinib-treated patients (15,103 patient-
years) (49). There was no clear dose
relationship, and the incidence rate was
consistent with those observed in pa-
tients with RA treated with TNFi and
other bDMARDS.

A retrospective analysis of real-world
data from the US MarketScan® data-
bases compared the incidence of seri-
ous infections associated with various
treatments including tofacitinib in RA
patients previously treated with MTX
(50). The analysis included 21,832
patients: 0.8% treated with tofaci-
tinib, 24.7% with csDMARDs, 61.2%
with TNFi and 13.3% with other bD-
MARD:s. The incidence of serious in-
fections per 100 patient-years with to-
facitinib was 3.7; in the other treatment
groups, it ranged from 2.00 to 2.53 and
was 1.96 for the reference group of
patients with no prescribed treatment.
The adjusted HRs for infections requir-
ing hospitalisation were 1.81 (95% CI
1.08-3.01) for tofacitinib, 0.82 (95%
CI 0.62-1.07) for csDMARDs, 1.13
(95% CI 0.92-1.38) for TNFi and 1.10
(95% CI 0.87-1.38) for non-TNFi bD-
MARDs versus the reference group.
The initial 6-month interim data from
the ongoing post-marketing surveil-
lance programme of tofacitinib in Ja-
pan have not yet revealed any new or
unexpected safety issues compared
with the adverse event profile reported
in the registration RCTs (51). Overall,
2882 patients were enrolled, with an
estimated exposure to tofacitinib of
1241 4 patient-years. Of these patients,
686 (23.8%) discontinued treatment.
Discontinuations were due to adverse
events in 276 cases (9.6%) and to lack
of efficacy in 260 cases (9.0%). About
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one-third of the patients experienced
at least one adverse event. Infections
were reported by 367 patients (12.7%).
The most frequent adverse events were
HZ (3.4%) and abnormality in liver en-
zymes (1.7%). Severe adverse events
occurred in 221 patients (7.7%). The
most frequent severe adverse events
were pneumonia (0.7%), interstitial
lung disease (0.5%) and worsening
of condition (0.4%). Infections were
severe in 101 patients (3.5%). Malig-
nancies were reported in 21 patients
(0.7%). There were 16 deaths (0.6%)
over the 6-month observation period.
A safety profile in line with the findings
from RCTs has also been described in a
number of other real-life observational
studies as summarised in Table II (42-
44,52, 53). Of note, a recent retrospec-
tive analysis in a real-life cohort of 116
Taiwanese patients RA treated with
tofacitinib evaluated the risk of hepa-
titis B virus (HBV) reactivation (52).
Overall, 81 (69.8%) patients had a past
HBYV infection; 6 were defined as HBV
carriers, while in 75 HBV infection was
considered resolved. Among the 6 car-
riers, only 2 received antiviral prophy-
laxis during treatment with tofacitinib.
Of the 4 carriers without antiviral
prophylaxis, 2 experienced HBV reac-
tivation during treatment with tofacitin-
ib. No HBV reactivation was observed
in patients with resolved infection.

Discussion and conclusions

The present narrative review provides,
for the first time to the best of our
knowledge, a summary of the real-
world evidence concerning tofacitinib
in the management of patients with RA.
Despite the heterogeneity of the avail-
able sources of real-world evidence, a
number of findings are consistent across
the studies reviewed. With regards to pa-
tient characteristics, treatment patterns
and outcomes, in the real-world setting
patients initiating tofacitinib usually
have longer disease duration and have
been exposed to longer bDMARDs than
patients initiating a bDMARD. Tofaci-
tinib appears to be more frequently used
as monotherapy than bDMARDs and to
be effective without background MTX,
in agreement with the results from the
ORAL RCT programme (8). The real-

world data also show that persistence in
treatment with tofacitinib and adherence
to treatment are good overall and similar
to those seen for bDMARD:s.

Two real-world studies have addressed
the impact of prior bDMARD use on
outcomes and shown that biologic-naive
patients initiating tofacitinib are more
likely to achieve LDA or disease remis-
sion than biologic-experienced patients
(38, 39). Furthermore, a significant and
inverse association of the number of
bDMARDs used with the achievement
of LDA has been identified (38, 39).
As a consequence, it may be advisable
to introduce tofacitinib before failure
of multiple b(DMARDs. However, it is
unclear at present which patients may
benefit most from early introduction of
tofacitinib, and further investigations
are needed to clarify this point.

As for the safety profile of tofacitinib in
real-world patients, with the exception
of one study in which about one-third
of patients interrupted treatment with
tofacitinib due to adverse events (42),
discontinuation rates for safety issues
appear to be <10% (38, 39,43, 44,51).
Overall, no unexpected safety events
have been reported in the real-world
setting and incidence rates of adverse
events of interest (HZ, serious infec-
tions, opportunistic infections, malig-
nancies, cardiovascular disease) appear
to be similar to those reported in the
RCTs (7,19, 47).

In conclusion, this review provides
a first glimpse into the real-world use
and effectiveness of tofacitinib. Though
essential for establishing the effective-
ness of a treatment, data from post-
marketing surveillance programmes are
not without limitations: most reports
are spontaneous, and the magnitude of
non-reported cases is unknown (46). In
addition, relevant clinical information
is often missing or incomplete so that
confounding effects that may contribute
to reported adverse events cannot be
identified (46). Clearly, more extensive
and long-term data are needed to fully
characterise the safety profile of tofaci-
tinib, the optimal timing of treatment
initiation and position of

JAK inhibition among the various tar-
geted strategies available for treatment
of RA.
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