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ABSTRACT

Introduction: The objective of this study was to
evaluate treatment patterns in patients with
rheumatoid arthritis (RA), with a focus on the
utilization of baricitinib, an oral highly selective
Janus kinase 1 and 2 inhibitor, in an Italian real-
world setting.
Methods: This observational retrospective
analysis was based on data collected in selected
Italian administrative databases. Patients aged
C 18 years with a diagnosis of RA defined by
hospitalization discharge diagnosis

(International Classification of Diseases, Ninth
Revision, Clinical Modification code 714.0) or
by disease exemption code 006 for RA in 2018
were included. The index date (ID) was defined
as the date of first prescription for a drug indi-
cated for RA during the inclusion period.
Patients without a prescription for biologic/tar-
geted synthetic disease-modifying antirheu-
matic drugs (b/tsDMARDs) before the ID were
considered to be b/tsDMARD naı̈ve. A further
analysis was performed on patients only
receiving baricitinib.
Results: A total of 41,290 RA patients were
enrolled, of whom 55.6% were not treated with
conventional synthetic DMARDs (csDMARDs)
or b/tsDMARDs, 39.4% were receiving therapy
with csDMARDs, and 5.0% were using
b/tsDMARDs. In the latter group, 2.7% (n = 56)
were receiving therapy with baricitinib. In 2018,
13.2% of csDMARD-treated patients switched to
b/tsDMARDs, of whom 4.3% (n = 93) of these
switched to baricitinib. In total, 149 patients
(mean age ± standard deviation 57.6 ± 12.1;
12.8% male) had a baricitinib prescription, of
whom 51% were b/tsDMARD naı̈ve. At baseline,
61.7% of baricitinib users were receiving com-
bination therapy with csDMARDs plus corti-
costeroids, 26.2% were receiving combination
therapy with corticosteroids, and 8.1% were
receiving combination therapy with
csDMARDs; 4% were receiving baricitinib
monotherapy. During follow-up, the propor-
tion of patients receiving baricitinib
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monotherapy increased to 38.9%, while 26.9,
18.8, and 15.4% of baricitinib users received
combination therapy with corticosteroids,
csDMARDs plus corticosteroids, and
csDMARDs, respectively.
Conclusion: This study provides a current view
of the treatment patterns in Italian patients
with RA in a real-world setting of daily clinical
practice, with a focus on baricitinib utilization.

Keywords: Baricitinib; Biologic DMARDs; Real-
world study; Rheumatoid arthritis; Targeted
synthetic DMARDs; Treatment patterns

Key Summary Points

The field of therapeutic options for
rheumatoid arthritis (RA) is growing
rapidly and calls for more evidence from
routine clinical practice to assess the
prescription patterns in real-world
rheumatology practice.

An in-depth analysis focused on
baricitinib utilization is provided in an
Italian real-world setting.

More than one-half of the patients
affected by RA screened did not receive
any form of disease-modifying
antirheumatic drugs (DMARDs), either
conventional synthetic, targeted synthetic
(ts), or biologic (b).

Approximately one-half of patients treated
with baricitinib were naı̈ve to
b/tsDMARDs.

INTRODUCTION

Rheumatoid arthritis (RA) is one of the most
common chronic inflammatory diseases and is
characterized by the inflammation of the syn-
ovial membranes, causing chronic pain, swel-
ling, and stiffness in the joints [1, 2].

If left untreated, RA can lead to loss of
physical function caused by joint destruction;

therefore, an early initiation of RA therapy
upon diagnosis is required to achieve optimal
outcomes, such as persistent low disease activity
or remission [3]. Disease-modifying antirheu-
matic drugs (DMARDs) are the mainstay of RA
therapy. Both the Italian Society for Rheuma-
tology clinical practice guidelines [4] and the
most updated published European League
Against Rheumatism (EULAR) guidelines [5] for
RA recommend the adoption of conventional
synthetic DMARDs (csDMARDs) as initial ther-
apy, with methotrexate considered to be the
‘‘anchor drug’’ as monotherapy in the first-line
treatment strategy. According to the Italian
guidelines, the csDMARDs leflunomide and
sulfasalazine can be administered as a first-line
therapy in patients with contraindications for
methotrexate. In these initial treatment steps,
the concomitant use of short-term corticos-
teroids (CS) is advised when initiating or
changing csDMARDs. If the treatment target,
i.e., sustained remission or low disease activity,
has not been achieved with csDMARDs, in the
absence of poor prognostic factors a switch to a
second csDMARD or to a combination of two
csDMARDs should be considered. However, if
prognostically unfavorable factors are present,
current recommendations are to add a biologi-
cal DMARD (bDMARD) or a targeted synthetic
DMARD (tsDMARD) to the ongoing treatment.
When treatments with b/tsDMARDs have failed,
changing to other agents with the same or dif-
ferent modes of action are recommended.

Among the bDMARDs currently available are
numerous drugs with different mechanisms of
action, including tumor necrosis factor inhibi-
tors, interleukin blockers, T-cell costimulation
modulators, and anti-B-cell agents. Recently,
the Janus kinase (JAK) inhibitors tofacitinib and
baricitinib became the first tsDMARDs to be
approved for RA [6, 7].

The field of therapeutic options for RA
management is expanding rapidly, and this
rapid expansion calls for more evidence from
routine clinical practice to evaluate the long-
term effectiveness of any given therapy as well
as to assess the prescription patterns in real-
world rheumatology practice. In this context,
the aim of the present study was to describe
treatment patterns in patients with RA based on
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the most updated available data in an Italian
real-world setting, with an in-depth analysis
focused on baricitinib utilization. Baricitinib
has been approved for reimbursement by the
Ministry of Health in Italy since 2017 for the
treatment of patients with moderate to severe
RA, either as monotherapy or in combination
with csDMARDs [8].

METHODS

Data Sources

This observational study was based on data
collected in administrative databases of
selected Italian settings, including approxi-
mately 12 million health-assisted individuals,
representing approximately 20% of the Italian
population. The following databases were used
in the analyses: the ‘beneficiaries’ database’ that
contains patients’ demographic data; the
‘pharmaceutical databases’ (inpatient and out-
patient) that provide data on prescriptions,
such as Anatomical–Therapeutic-Chemical
(ATC) codes, the number of packages, the
number of units per package, and the prescrip-
tion date; the ‘hospitalization database’ that
includes all hospitalization data with discharge
diagnosis codes classified according to the
International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM);
and the ‘exemption ticket for pathology data-
base’ that includes disease exemption codes and
the dates of exemption.

To guarantee patients’ privacy, an anony-
mous univocal numeric code was assigned to
each subject included in the study, in full
compliance with the European General Data
Protection Regulation (GDPR) (2016/679). In
each database, this code allowed for the elec-
tronic linkage of all the databases. No identifiers
related to patients were provided to the authors.
All the results of the analyses were produced as
aggregated summaries, which are not possible
to assign, either directly or indirectly, to indi-
vidual patients.

Informed consent was not required for the
use of this encrypted retrospective information
for research purposes. In accordance with

Italian law regarding the performance of obser-
vational analysis [9], the Ethics Committee of
each participating entity (Supplementary
Material) was notified of this study, and the
relevant Ethics Committees approved the study.

Study Population

All patients aged C 18 years were included in
the study if they had received a diagnosis of RA
identified by at least one hospitalization with a
relevant primary/secondary discharge diagnosis
(ICD-9-CM code 714.0) or at least an exemption
code (006.714.0) during 2018 (inclusion per-
iod). The date of the first prescription for a drug
indicated for the treatment of RA during the
inclusion period was considered the index date
(ID). Patients were characterized the year before
the ID (characterization period) and followed-
up from the ID to the end of the study. An
analysis that focused on baricitinib users was
performed, including only patients who
received a prescription for baricitinib during the
inclusion period.

Patients without a prescription for
b/tsDMARDs before the ID were considered to
be ‘‘b/tsDMARDs naı̈ve,’’ while those who had
received at least one prescription for such drugs
before the ID were regarded as ‘‘established.’’

Study Variables

At baseline, data on demographic characteris-
tics such as age and sex were collected.

The following therapies were analyzed to
assess treatment patterns: csDMARDs
[methotrexate (ATC L04AX03), ciclosporin
(ATC L04AD01), sulfasalazine (ATC A07EC01),
leflunomide (ATC L04AA13), hydroxychloro-
quine (ATC P01BA02)], CS (ATC H02), nons-
teroidal anti-inflammatory drugs (NSAIDs)
(ATC M01), bDMARDs [abatacept (ATC
L04AA24), adalimumab (ATC L04AB04), ana-
kinra (ATC L04AC03), canakinumab (ATC
L04AC08), certolizumab (ATC L04AB05), etan-
ercept (ATC L04AB01), golimumab (ATC
L04AB06), infliximab (ATC L04AB02), ritux-
imab (ATC L01XC02), tocilizumab (ATC
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L04AC07)], and tsDMARDs [baricitinib (ATC
L04AA37)].

Statistical Analysis

All analyses were descriptive. Continuous vari-
ables are reported as the means ± standard
deviations (SD), whereas categorical variables
are expressed as frequencies and percentages.
All analyses were performed using the STATA SE
version 12.0 statistical software (StataCorp LP,
College Station, TX, USA).

RESULTS

Overall, 41,290 patients were included in the
study. The mean age of the patients was
58.5 years, and 26.8% were male. The distribu-
tion of patients stratified according to the pat-
tern of treatment is shown in Fig. 1. As index
therapy, 16,259 (39.4%) patients were pre-
scribed csDMARDs, and 2060 (5%) were pre-
scribed b/tsDMARDs; in this latter group, 56
(2.7%) patients were treated with baricitinib.
Among the 22,971 (55.6%) patients without cs/
b/tsDMARD prescriptions, only 7460 (32.5%)
were treated with NSAIDs and/or CS, while the
remaining had no treatment indicated for RA.

In the cohort of patients receiving csDMARD
treatment as index therapy, in 2018, 14,110
(86.8%) continued with conventional therapies,
while 2149 (13.2%) changed to b/tsDMARDs as
a second-line therapy, of whom 93 (4.3%) had a
prescription for baricitinib.

Considering both the index and second-line
therapy, a total of 149 patients were treated
with baricitinib and followed-up for a mean
(SD) of 103 (46) days. The mean age was
57.6 years, and the proportion of males was
12.8%.

The co-presence of prescriptions for con-
ventional therapies in baricitinib users as well as
in patients treated with bDMARDs was investi-
gated. At baseline, 61.7 and 36.1% of patients in
the baricitinib (Fig. 2a) and bDMARDs (Fig. 2b)
cohorts, respectively, were co-treated with
csDMARDs plus CS, 8.1 and 22.1%, respectively,
were co-treated with csDMARDs, and 26.2 and
20.5%, respectively, were co-treated with CS.
Patients not co-treated with csDMARDs and/or
CS accounted for 4.0% of the baricitinib group
and 21.3% of the bDMARD cohort.

During follow-up, the percentage of patients
in the baricitinib group co-treated with
csDMARDs and CS dropped to 18.8%, the per-
centage of those treated with combination
therapy with csDMARDs increased to 15.4%,
and the percentage prescribed CS remained

Fig. 1 Flow chart of the patients with rheumatoid arthritis
(RA) stratified according to the pattern of treatment.
csDMARDs or b/tsDMARDs Conventional synthetic or
biologic/targeted synthetic disease-modifying antirheumatic

drugs, NSAIDs nonsteroidal anti-inflammatory drugs, CS
corticosteroids
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almost the same (26.9%) (Fig. 3a). In the
bDMARD cohort, during a mean (SD) follow-up
of 201 (65) days after the first prescription for
bDMARDs, the percentage of patients co-treated
with csDMARDs plus CS decreased to 22.1%,
the percentage of patients co-treated with
csDMARDs slightly increased to 23.9%, and the
percentage of patients co-treated with CS
remained almost unchanged (19.7%) (Fig. 3b).
The proportion of patients receiving
monotherapy, i.e., without a prescription for
csDMARDs and/or CS, increased from 4.0 to
38.9% in the baricitinib group and from 21.3 to
34.3% in the bDMARD cohorts.

Among baricitinib-treated patients, in the
available periods before the ID, 76 (51.0%)
patients were b/tsDMARD naı̈ve, 33 (22.1%) had
at least one previous bDMARD prescription, and
28 (18.8%) and 12 (8.1%) were previously

prescribed two and three or more bDMARDs,
respectively. Among b/tsDMARD naı̈ve
patients, during follow-up, 31.6% received
baricitinib as combination therapy, while
68.4% received it as a monotherapy. During the
characterization period, 16.1% of baricitinib
patients were previously treated with tocilizu-
mab, 14.8% with abatacept, 12.1% with etan-
ercept, 5.4% with golimumab, 4.7% with
adalimumab, and 4.0% with certolizumab.

DISCUSSION

In the present study, we assessed the treatment
patterns among adult patients diagnosed with
RA in an Italian real-world setting, with a focus
on baricitinib utilization among patients with
RA in Italy. The most updated data from routine

Fig. 2 Co-treatment patterns at baseline in patients receiving baricitinib (a) and bDMARDs (b). csDMARDs conventional
synthetic disease-modifying antirheumatic drugs, CS corticosteroids

Fig. 3 Co-treatment patterns during follow-up in patients receiving baricitinib (a) and bDMARDs (b). csDMARDs
conventional synthetic disease-modifying antirheumatic drugs, CS corticosteroids
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clinical practice were used in the analysis. This
is the first report on baricitinib utilization in
this patient group.

Our results show that approximately one-
half of the patients were receiving DMARD
therapy, with b/tsDMARDs accounting for only
5% of prescriptions as index therapy and for
13.2% of prescription as second-line therapy
after csDMARD treatment. Because administra-
tive databases do not collect data on the severity
of disease, according to the guidelines in force
during the study period [10], the patients
included may either have achieved a low disease
activity state/remission or be still on
csDMARDs, despite not yet reaching positive
outcomes. Similarly, in another Italian real-
world study conducted by Fakhouri et al. [11]
involving patients with RA undergoing therapy,
the majority of the patients were receiving
csDMARDs, and approximately 3% were pre-
scribed a biologic agent as index therapy. Stef-
fen et al. [12] found a similar pattern of DMARD
prescriptions among newly diagnosed patients
with RA in an ambulatory setting in Germany;
over the first year of the disease, 41% of patients
received csDMARDs and 3.3% received
bDMARDs (no tsDMARDs were available during
the study period), while in contrast with our
results, approximately 70% of patients without
DMARD prescriptions were treated with NSAIDs
and/or CS.

Regarding co-treatment patterns of
bDMARDs and baricitinib, our findings showed
that the use of a monotherapy regimen
increased during follow-up, being observed in
approximately one-third of patients. Despite
the guidelines recommending, when possible,
the administration of a bDMARD in combina-
tion with csDMARDs and clinical trials sup-
porting the superiority of the combination
bDMARD and csDMARDs, real-world data from
European and USA registries on the use of
bDMARDs show that monotherapy is observed
in approximately 30% of patients with RA
[13, 14].

Over the past decades, the availability of
bDMARDs has represented a large step forward
in the treatment of patients with chronic
autoimmune rheumatic diseases, such as RA,
who require long-life therapy. Such drugs have

improved the quality of life and reduced the
disability and mortality of these patients [15].
Baricitinib, a small synthetic molecule available
as an oral formulation, was the first tsDMARD
to be approved, very recently, for patients
affected by moderate to severe RA, and it can be
administered alone or in combination with
conventional therapies. To date, several studies
have been published on the clinical efficacy and
safety of baricitinib [16, 17], whereas almost no
evidence is available its utilization in clinical
practice in Italy. The aim of the present study
was to fill this gap by focusing on baricitinib
usage during the first year after reimbursement
approval by the Ministry of Health. Our results
indicate that baricitinib users were mainly
women, with a mean age of 57 years. The
adoption of a monotherapy regimen increased
during follow-up. Approximately half of
patients treated with baricitinib were
b/tsDMARD naı̈ve, and among this group, the
majority received monotherapy during follow-
up. Baricitinib was prescribed after one previous
bDMARD in approximately one-fifth of
patients, while it was started after two or more
bDMARDs in approximately one-fourth of
patients. To the best of our knowledge, only one
other observational analysis based on real-life
data in Italy has been conducted to date; this
study included 150 patients with RA treated
with baricitinib and has been published as an
abstract [18]. The demographic characteristics
in that study were similar to those reported in
our cohort. With regard to the patterns of
treatment, in contrast to our results, the authors
found a lower number (n = 57) of patients
starting baricitinib prior to biologic agents, and
among established patients, baricitinib was
mostly prescribed as a fourth or higher line of
therapy; however, it should be noted that more
than half of the patients analyzed in that cohort
had severe RA, which could explain the differ-
ent pattern observed. Baricitinib utilization was
also investigated in a UK study performed by
Page et al. [19], with patients treated with JAK
inhibitors. In contrast to our analysis, in that
cohort, 28% of baricitinib users were naı̈ve to
bDMARDs, and a similar percentage was found
in another British study [20], in which 70% of
patients with RA treated with baricitinib had
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experienced treatment failure with at least one
previous bDMARD. In this latter study, the
percentage of monotherapy prescriptions of
baricitinib was 36.9%, which was similar to our
findings (38.9%).

We acknowledge some limitations to our
study. Our cohort of patients reflected patients
in real clinical practice, and the results must be
interpreted while taking into account the limi-
tations related to the observational nature of
the study, which was based on data collected
through administrative databases. As men-
tioned above, one limitation was the lack of
clinical information related to the severity of RA
disease in terms of disease state and the pro-
gression of the disease, comorbidities, and other
potential confounders that could have influ-
enced our results. Therefore, it was not possible
to collect data on the activity of RA for each
patient or to collect information related to the
choice of biological agents over conventional
therapies. Moreover, as data on the use of
pharmacological treatments were retrieved
from medical prescriptions and dispensing
databases, it was not possible to track the rea-
sons underlying the choice of co-treatment or
monotherapy, and a selection bias may have
occurred. Ultimately, the results of this study
are limited to the population analyzed and may
not be applicable to the general population.
More robust data on the use of baricitinib with a
longer follow-up and a larger sample size will
become available in the future.

CONCLUSIONS

This study provided an updated picture of the
treatment patterns of patients with RA in an
Italian real-world setting of everyday clinical
practice. Our results show that more than one-
half of the patients included in the study did
not receive cs/b/tsDMARDs and that the use of
monotherapy regimens increased during fol-
low-up among patients prescribed bDMARDs or
baricitinib. Moreover, a focus on baricitinib
utilization in the first year after the Ministry of
Health reimbursement approval has been
included in this study for the first time, showing
that 51% of patients treated with baricitinib

were naı̈ve to b/tsDMARDs, while 22.1% had a
previous bDMARD prescription, and the
remaining patients were previously prescribed
two or more bDMARDs.
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