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Abstract
Objective
We aimed to retrospectively evaluate retention rate and causes of discontinuation of JAKi in rheumatoid arthritis (RA)
patients with particular regards to difficult-to-treat subgroups.

Methods
The diffusion of Janus kinase inhibitors (JAKi) for the treatment of RA has rapidly increased in recent years due to
their effectiveness, even in difficult-to-treat subgroups of patients. After the publication of the Oral Surveillance study,
the labelling of JAKi was modified, advising against their use in elderly patients and those atrisk for cardiovascular
events and malignancies. Demographic, clinical, serological and therapeutic characteristics of RA patients treated
with JAKi were recorded, including smoking habit and comorbidities.

Results
Three hundred and thirty consecutive RA patients were enrolled in the study. Among them, 50.3% patients had
previously failed at least two biologic DMARDs. Risk factors for the use of JAKi were reported in 75.5% of patients,
41.5% of them were older than 65 years, 37.6% had smoked, while 48.8% had increased cardiovascular or cancer risk.
Anticitrullinated peptide antibodies (ACPA) and combination therapy with conventional synthetic DMARDs were
associated with a longer drug persistence and ACPA remained independently associated to a higher retention rate
of JAKi also in the subgroup of difficult-to-treat patients.

Conclusion
In conclusion, our study supports the clinical effectiveness of JAKi in RA, even in the multi-failure subgroup of
patients, where the risk/benefit ratio overcomes the safety risk. The presence of ACPA and the concurrent use of
+ ¢s-DMARD may increase the survival on JAKi in the long term.
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Introduction

Janus kinases-inhibitors (JAKi) have re-
cently been introduced for the treatment
of many immune-mediated diseases,
such as rheumatoid arthritis (RA). Their
diffusion in clinical practice rapidly in-
creased due to their effectiveness and
oral availability (1), even in a difficult-
to-treat subgroup of patients (2, 3).
Since the approval of JAKi, data from
registries have shown that their use in
RA varies drastically worldwide. The
2019 European Alliance of Rheumatol-
ogy Associations (EULAR) recommen-
dations for the treatment of RA did not
specify which biologic (b-) or targeted
synthetic (ts-) disease modifying anti-
rheumatic drugs (DMARDs) use after
the failure of a conventional synthetic
(cs-) DMARD and the only suggestion
was to prefer inhibitors of interleukin-6
(IL6) and JAKi for monotherapy in pa-
tients who do not tolerate conventional
synthetic- (cs-) DMARDs (4).
Recently, the results of the Oral Sur-
veillance trial suggested an association
between tofacitinib and cardiovascu-
lar adverse events and malignancies
rather than tumour necrosis factor
blockers (TNFi) in patients with RA
(5). Consequently, the European Medi-
cine Agency (EMA) and the Food and
Drug Administration (FDA) modified
the labelling of JAKis. In particular,
EMA recommended JAKi should only
be used in patients under 65 years of
age, who are not current or past smok-
ers, without other cardiovascular risk
factors, and without other malignancy
risk factors if suitable treatment alter-
natives are available (6). In 2022, the
update EULAR recommendations for
the treatment of RA advised rheuma-
tologist should consider the following
risk factors for cardiovascular events
and malignancies before to prescribe a
JAKi: age over 65years, history of cur-
rent or past smoking, other cardiovas-
cular risk factors, other risk factors for
malignancy, risk factors for thrombo-
embolic disease” (7).

In Italy, the Italian Agency for the drugs
(AIFA) reserved these medicines for
patients who have had an inadequate
response or intolerance to one or more
TNFi, including the safety advices pro-
posed by EMA (6).

In the interim period, for patients al-
ready in treatment with a JAKi, Italian
rheumatologists should evaluate the
opportunity to maintain or change the
current therapy according with the new
safety and reimbursement conditions.

The aim of the study was to retrospec-
tively evaluate retention rate and cause
of discontinuation of JAKi in an Italian
cohort of RA patients with particular re-
gards to difficult-to-treat subgroups (8).

Materials and methods

RA patients treated with JAKi were
retrospectively collected in two Italian
Rheumatology centres from the North
of Italy. Demographic and serologi-
cal data, other than combination ther-
apy with glucocorticoids (GC) and cs-
DMARDs were recorded for each pa-
tient. Moreover, data on smoking habit
and comorbidities, including diabetes,
renal failure, peripheral arterial disease,
hearth failure, dyslipidaemia, arterial
hypertension and chronic obstructive
pulmonary disease were systematically
investigated. Finally, the cause of drug
discontinuation (primary inadequate
response or secondary loss of efficacy,
adverse events, remission, change in
drug reimbursement by national health
system) was reported. We defined as
primary inadequate response the failure
in achievement of a remission or a low
disease activity according to EULAR
recommendations (7). Secondary loss of
efficacy was defined as a failure of the
treatment after a first good response (7).

Statistical analysis

Continuous variables have been re-
ported as mean =+ standard deviation or
median and interquartile (IQR) range;
median or IQR and categorial variables
were reported as absolute number or
percentage. Differences among patients
who discontinued or continued treat-
ment were analysed using Mann-Whit-
ney test for non-parametric variables
and Chi-square or Fisher tests when
appropriated were used for categorial
variables. Global persistence in therapy
and 2-year retention rate were evalu-
ated by mean of Cox regression. Then,
a multivariate analysis was performed
to analyse effect of features at baseline
of patients in regard to drug discontinu-
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ation (10). Analyses were made using
the STATA14 Software (StataCorp
LLC, College Station, TX, USA), with
a p-value <0.05 considered to be statis-
tically significant.

Results

Three hundred and thirty patients were
enrolled in the study, 263 (79.7%) fe-
males and 67 (20.3%) males, with a
median age at the beginning of thera-
py of 62 (IQR 19) years and a median
disease duration of 11.3 (IQR 12.6)
years. The median age at the diagno-
sis was 49 (IQR 19) years. Globally,
patients included in the study had re-
ceived at least one previous b-DMARD
in 71.5% of cases (median number of
previous b-DMARDs 2, range 1-12).
Patients who had failed at least two b-
DMARDs were 166 (50.3%).

Overall, 62.4% had never smoked,
18.5% are current smokers and 19.1%
are former smokers. Comorbidities
were detected in 56.4% of cases. In
details, arterial hypertension and hy-
perlipidaemia were the most frequent,
recorded both in 38.8% and 20.3% of
subjects, respectively, while diabetes
was observed in 9.4% of patients. A
major cardiovascular event, namely
myocardial infarction and stroke, was
previously reported in 3.6% and 0.9%
of cases, respectively (Table I).
According to the new EULAR recom-
mendations, 75.5% of patients reported
at least one risk factor for the use of
JAKi, i.e. 41.5% of patients were older
than 65 years, 37.6% were current or
former smokers, while 48.8% of them
had an increased major acute cardiovas-
cular events (MACE) or cancer risk.
Among JAKIi, baricitinib was pre-
scribed in 169/330 (51.2%) subjects,
upadacitinib in 68 (20.6%), tofacitinib
in 51 (15.5%), and filgotinib in 42
(12.7%) cases.

A combination therapy with a cs-
DMARD, mostly methotrexate, was re-
ported in 51.2% of patients, while glu-
cocorticoids was associated in 43.6% of
cases.

The median follow-up was 21 months
(IQR 29). In particular, the median
follow-up was 12.5 (IQR 8.75-16.25)
months for filgotinib, 17 (13.75) for
upadacitinib, 31 months for barici-
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Table I. Characteristics of rheumatoid ar-
thritis patients  treated with Janus kinase

inhibitors.
Number (%)

Number 330
Males/Females 67/263
Rheumatoid factor 228 (69.3)
ACPA 203 (62.1)
Ever smoker 124 (37.6)
COPD 24 (7.3)
Arterial hypertension 128 (38.8)
Heart failure 16 (4.9)
Renal failure 2 (0.6)
Hyperlipidaemia 67 (20.3)
Previous myocardial infarction 12 (3.6)
Previous stroke 3(0.9)
Diabetes mellitus 31 (94)
Concurrent therapies

Glucocorticoids 144 (43.6)

Methotrexate 147 (44.5)

Leflunomide 22 (6.7)
Median age at RA diagnosis (IQR) 49 (19)
Median age at enrolment (IQR) 62 (16)

ACPA: anticitrullinated peptide antibodies;
COPD: chronic obstructive pulmonary disease;
ICR: interquartile range.

tinib and tofacitinib (IQR 38.5 and 39,
respectively).

During the follow-up, 137 (41.5%)
patients discontinued their therapy,
mainly for primary (19%) or secondary
(38.7%) ineffectiveness, while 36% of
subjects discontinued their treatment
for adverse events. Among them, in-
fections were reported in 21 subjects

(6.4%); in particular, 6 cases were clas-
sified as severe (requiring hospitalisa-
tion) and other 9 were related to her-
petic infections. A solid cancer was the
cause of drug discontinuation in 6 sub-
jects (1.8%), while no haematological
cancers were recorded; only one patient
showed a venous thromboembolism,
while no major cardiovascular events
were observed.

The change in reimbursement from
NHS induced the discontinuation of
JAKi only in 3 cases treated with a
JAKi as a first-line and an increased
cardiovascular risk. For the other pa-
tients treated with a JAKi as first-line
therapy, rheumatologist decided to
maintain therapy with JAKi, evaluating
the benefit/risk ratio of patients positive
in consideration of the good disease
control.

Estimated median persistence in thera-
py was 44 months (CI 95% 35.2-52.7),
while 2-year retention rate was 66.4%.
There was no difference in the 2-year
retention rate between upadacitinib, to-
facitinib and baricitinib, while filgotin-
ib showed a significantly better 2-year
retention rate (see Fig. 1).

At univariate analysis, renal fail-
ure was significantly associated with
drug discontinuation (OR 4.9 CI 95%
1.2-20; p=0.027), while the presence
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Fig. 1. Two-year retention rate for ts-DMARDs.

The overall 2-year retention rate was 66.4+2.8%, 65.8+3.7% for baricitinib, 63.8+6.8 for tofacitinib,
52.549.7% for upadacitinib, and 89.1+5.3% for filgotinib, with a significant difference between filgo-
tinib and baricitinib (p=0.036), tofacitinib (p=0.021), and upadacitinib (p=0.037), respectively.
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Table II. Factors associated to drug discontinuation in rheumatoid arthritis patients treated

of anticitrullinated peptide antibodies
(ACPA) (regardless of the titre) and
combination therapy with csDMARDs
were associated with a higher retention
rate (odds ratio [OR] 0.67, 95% con-
fidence interval [CI 95%] 0.48-0.94
[p=0.023] and OR 0.74, CI 95% 0.55—
0.97 [p=0.035] for therapy discontinu-
ation for ACPA and combination ther-
apy with a cs-DMARD, respectively).
These three variables were indepen-
dently associated to JAKIi discontinua-
tion at multivariate regression analysis,
also after correction for age and sex
(Table II). Of interest, the failure of one
or two previous b-/ts-DMARDs did not
modify the possibility to discontinue
the therapy (OR 1.35, CI 95% 0.97-
1.90, p=0.08). The presence of ACPA
remained independently associated to a
lower rate of drug discontinuation (OR
0.59,CI195% 0.38-0.92, p=0.02), while
JAKi were withdrawn more frequently
in patients with renal failure (OR 4.58,
CI 95% 1.10--9.05, p=0.04) also in the
subgroup of multi-failure patients (at
least two b- or ts-DMARDs).

Discussion

JAKi have successfully expanded the
armamentarium of RA, introducing a
new mechanism of action and, for the
first time, an effective oral treatment
after failure of cs-DMARDs (11).

The results of the Oral Surveillance
trial suggested that tofacitinib, the first
commercialised JAKis, was associated
with higher cardiovascular adverse
events and malignancies than TNFi in
patients with RA (2). The consequent
change in labelling of JAKi introduced
a transient period with RA patients al-
ready treated with a JAKi becoming
off-label. For these patients, the rheu-
matologist could decide to maintain or
change the ongoing treatment.

After the publication of the ORAL Sur-
veillance trial, many studies from real-
life and registries were published, sug-
gesting a good safety profile for JAKi
(12-17).

This is the first Italian study that
analyses the retention rate of the four
currently available JAKi. Our study
shows a good retention rate for JAKi
with no significant differences between
them, even in a challenging scenario
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with Janus kinase inhibitors.

Univariate analysis

Multivariate analysis

OR 95% CI p OR 95% CI p
Female gender 0.80 0.52-1.25 032 0.67 041-1.09 0.11
Rheumatoid factor 1.08 0.73-1.51 0.80
ACPA 0.67 0.48-0.94 002 0.67 0.47-0.97 0.03
Ever smoker 1.00 0.71-1.41 0.59
COPD 1.34 0.78-2.30 0.28
Arterial hypertension 1.22 0.86-1.72 0.27
Heart failure 1.89 0.96-3.73 0.06
Renal failure 4.90 1.20-20 003 430 1.04-17.73 0.04
Hyperlipidaemia 1.23 0.80-1.87 0.33
Previous myocardial infarction ~ 1.06 0.39-2.88 091
Previous stroke 1.43 0.2-10.23 0.70
Diabetes mellitus 1.32 0.77-2.26 0.31
Any comorbidities 1.12 0.81-1.57 0.49
Type of JAK inhibitor 1.10 0.98-1.19 0.11
Glucocorticoids 1.27 0.91-1.78 0.16
Combination therapy 0.74 0.55-0.97 003 0.70 0.53-0.94 0.02
First-line after cs-DMARDs 1.38 0.93-2.06 0.11
Difficult to treat patients 1.35 0.97-1.89 0.08
Age at RA diagnosis 1.00 0.99-1.01 0.64
Age at enrolment 1.01 0.99-.1.02 0.23 1.01 0.99-1.03 0.16
Disease duration 1.01 0.99-1.02 0.52

ACPA: anticitrullinated peptide antibodies; COPD: chronic obstructive pulmonary disease; ICR: in-
terquartile range; JAK: Janus kinase; cs-DMARDs: conventional synthetic disease-modifying anti-

rheumatic drugs; RA: rheumatoid arthritis.

of patients who had already failed
b-DMARD:s. Interestingly, the presence
of ACPA and the concomitant use of cs-
DMARDs were linked to a lower dis-
continuation rate of JAKi, and ACPA
remained associated to a high retention
rate also in the setting of difficult-to-
treat patients.

However, our study does not allow us
to evaluate the safety of these drugs,
even if in a median follow-up of almost
2 years (ranging from 12.5 months for
filgotinib to 31 months for baricitinib
and tofacitinib), the number of adverse
events was low. In particular, although
56.4% of patients had at least one co-
morbidity and 32.5% at least two, the
presence of comorbidities was not as-
sociated to an increase risk of drug
discontinuations due to adverse events,
including the presence of previous car-
diovascular events. Similarly, smoking
habit, both current or previous, did not
influence either the persistence or the
safety of the treatment.

Our study suggested also that the
change in labelling of JAKi margin-
ally influenced the use of these drugs
in patients already treated, especially
in the context of difficult-to-treat pa-
tients. Only three patients, all with high

cardiovascular risk, discontinued their
treatment after the change in labelling.
In patients with RA within the Veterans
Affairs Health System, a decrease in the
number and proportion of new courses
of JAKi after the release of safety data
was observed, mainly for tofacitinib.
In contrast, the TNFi use increased af-
ter January 2021 (18). Our study was
not planned to define the variation in
prescription of JAKi in Italy, but the
new courses of therapy did not change
significantly over time before and af-
ter 2021, although a reduction of new
courses with tofacitinib and baricitinib
has been recorded in our series.

The main limits of the study were the
different follow-up duration for each
JAKIi, due to different period of com-
mercialisation, and the inhomogeneous
number of patients for each group, with
a prevalence of subjects treated with
baricitinib. Moreover, the number of
patients enrolled in the study and the
median follow-up period were signifi-
cantly lower for filgotinib and upadaci-
tinib when compared with the other ts-
DMARD:s. Future studies with a more
homogeneous number of patients for
each ts-DMARD could better evaluate
possible differences between JAKi.
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However, this is the first study to com-
pare the retention rate of the four dif-
ferent available JAKi in RA patients
in a real-world setting characterised
by multi-failure patients (median of
2 previous b-DMARDs) and a higher
prevalence of comorbidities including
an increased cardiovascular risk. In two
recent Italian studies independently
evaluating RA patients treated with
tofacitinib or baricitinib, the 2-year re-
tention rates of the 2 drugs were 78.8%
and 69.3%, respectively (19, 20). Only
one other Italian study compared the
retention rate of baricitinib and tofaci-
tinib, reporting very high persistence
in therapy after 2 years (91.1%) (21).
The discrepancy between these results
and our work is largely explainable by
the different features of our patients. A
minority of patients were treated with
ts-DMARDs as first-line therapy after
a ¢s-DMARD failure (14) and, com-
pared with other studies, our patients
were older and with a higher frequency
of comorbidities (16). Another partial
explanation derives from the need to
withdraw JAKi in 3 patients (2 treated
with tofacitinib and 1 with baricitinib)
because of the change in labelling and
reimbursement profile that took place in
Italy in the last few months.

In a study on Japanese elderly patients
(older than 65 years) there was no
significant difference in the overall drug
retention rate according to age, gender,
methotrexate use, and ACPA status, in-
cluding for patients treated with tofaci-
tinib, upadacitinib and baricitinib (13)
In conclusion, our study supports the
clinical effectiveness of JAK inhibitors
in RA, even in the multi-failure sub-
group of patients, where the risk/ben-
efit ratio overcomes the safety risk. The
presence of ACPA and the concomitant
cs-DMARD may increase the survival
on JAKIi in the long term.

In the next few years, we can suppose
that patients prescribed treatment with
JAKi will be younger and with fewer

1420

comorbidities and, consequently, the
retention rate of JAKi could furtherly
increase. However, we need large stud-
ies with a long follow-up period to
understand the impact of changes in
labelling of these drugs and to defini-
tively evaluate their safety profile.
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