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Abstract. Background. Upadacitinib (UPA) is an oral Janus kinase inhibitor (JAKi) recently approved for 
the rheumatoid arthritis (RA) treatment. Although registrational studies have demonstrated the efficacy of 
UPA in RA, data on the long-term retention rate of this drug are still lacking. Objective: The objective of the 
study was to evaluate the real-world retention rate of UPA in patients with RA, analyze possible reasons for 
treatment discontinuation, and attempt to identify independent factors possibly associated with persistence of 
UPA treatment. Methods: We conducted a multicenter retrospective observational study of patients with RA 
referred to tertiary rheumatology hospitals in Italy. One-hundred-eleven consecutive patients who received 
UPA in different lines of treatment were enrolled. Clinical history, previous treatments, and RA disease 
activity at baseline were recorded. The retention rate of UPA was assessed by Kaplan-Meier curve study. 
Cox proportional regression analysis was also performed to study the effect of independent factors on UPA 
therapy retention rate including age, sex, smoking habit, presence of anti-citrullinated protein antibody (ACPA)/
rheumatoid factor (RF), disease duration, disease activity, line of treatment and concomitant treatments. 
Results: Analysis of demographic data revealed an M:F ratio of 28:83, a median age of 58 years with an 
interquartile Range (IQR) of 50-65 years, and a median disease duration 78 months (IQR: 40-167). The 
median observation period was 6.0 months (IQR 3.2-10.0). Most patients were on monotherapy or receiving 
concomitant steroids (55.0% and 58.6%, respectively). The UPA retention rate at 6 and 12 months was 90.4% 
and 74.7%, respectively. Reasons for treatment discontinuation included lack of efficacy (8/19), lost efficacy 
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Introduction

Rheumatoid arthritis (RA) is an autoimmune and 
systemic inflammatory disease that affects the joints 
causing pain, swelling and progressive damage [1]. 
Without any therapies RA can cause significant de-
formity with loss of functionality, disability and wors-
ening of the overall quality of life [1]. Conventional 
synthetic (cs) disease-modifying anti-rheumatic 
drugs (DMARDs), and in particular methotrexate 
(MTX), have long been the pillars of rheumatoid 
arthritis treatment [2]. In the last 20 years, biologic 
agents have expanded the clinical armamentarium 
but unfortunately, only 40–50% of patients achieve 
disease remission and therefore the need for alter-
native treatments became crucial [3]. Janus activat-
ed kinases (JAKs) are a family of intra- cellular tyro-
sine kinases that mediates the downstream signals 
of multiple cytokines and growth factors involved in 
the pathogenesis of several inflammatory conditions 
including RA [4]. The JAK family is composed of 4 
members: JAK1, JAK2, JAK3, and receptor tyrosine 
kinase 2 [4]. Currently, European Medication Agen-
cy (EMA) and Food and Drugs administration (FDA) 
have approved 4 JAK inhibitors (JAKis) for the treat-
ment of RA: tofacitinib (TOFA), a selective inhibitor 
of JAK1 and JAK3, baricitinib (BARI) a selective in-
hibitor of JAK1 and JAK2, upatacitinib (UPA) and fil-
gotinib (FILGO) that preferentially target the activity 
of JAK1 over the other molecules [4, 5]. UPA is an 
oral JAK inhibitor that has been evaluated in a glob-
al phase 3 program that included six randomized 
trials in patients with moderately to severely active 
RA [6-12]. Five trials [7-11] were performed in pa-
tients with an inadequate response to MTX or other 
DMARDs. In four trials [7-10], UPA was evaluated in 
combination with MTX/csDMARD background thera-
py. Another study evaluated UPA as monotherapy in 
patients with inadequate response to MTX [11]. The 
most recent published study included MTX-naïve 
patients treated with UPA as a standalone regimen 
[12]. In a recent dedicated safety randomized study 
involving patients with RA, it was observed that 
those treated with tofacitinib had higher occurrenc-

es of major adverse cardiovascular events (MACEs) 
and an increased incidence of cancer compared to 
patients treated with Tumor Necrosis Factor alpha 
inhibitors (TNFis) [13]. Although registries did not 
completely confirm the above results [14, 15], these 
data prompted the FDA and EMA to issue a warn-
ing regarding the use of tofacitinib in RA, further ex-
tended to all JAKis assuming a similar effect among 
these classes of molecules. To date, UPA efficacy 
and safety data are derived exclusively from regis-
try trials, and information from daily practice are still 
limited [16-18]. The primary aim of our retrospec-
tive study was to evaluate the retention rate as an 
index of drug effectiveness and safety of UPA in a 
real-world population affected by RA. Secondary 
objectives were to analyze the reasons for discon-
tinuation of UPA treatment and to identify possible 
predictors of treatment persistence.

Methods

This retrospective study was designed to eval-
uate the retention rate of UPA in RA patients and 
it is a project of the BIRRA study (BIologics Reten-
tion Rate Assessment) [19]. The study was conduct-
ed according to the Declaration of Helsinki, and it 
was approved by the local Ethics Committee (the 
main is the Comitato Etico dell’Area Vasta Emilia 
Nord, protocol code 34,713, approved on 28 August 
2019) [19]. Patients with confirmed diagnosis of RA 
according with EULAR 2010 criteria who received 
UPA were enrolled from 23 Italian rheumatological 
referral centers. Clinical history, treatment history 
and RA disease activity at baseline were recorded. 
The following baseline data were also recorded for 
each included patient: general characteristics (age, 
sex, body mass index – BMI), smoking habit, dis-
ease duration, positivity for rheumatoid factor – RF, 
anti-citrullinated protein antibody – ACPA positivity, 
swollen and tender joint count – SJC and TJC, ESR, 
CRP, patient Visual Analogue Scale, disease activ-
ity, line of treatment, concomitant csDMARDs use, 
concomitant steroids use, steroids dose (PDN-Eq), 
prior bDMARDs use, prior tsDMARDs use, and con-

(6/19), infections (3/19) and cancer onset (2/19). Other factors affecting the rate of UPA maintenance were 
duration of illness and RA seropositivity. Conclusion: The high retention rate of UPA indirectly suggests the 
good efficacy and acceptable safety profile of this drug in RA therapy. From our study data, we conclude 
that UPA could be an appropriate choice in most patients with RA, even after failure of previous lines of 
treatment. We also found that the drug had a higher retention rate in patients with seropositive RA than in their 
seronegative counterparts.

Key words: retention rate; upadacitinib, rheumatoid arthritis, JAK inhibitors
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comitant relevant disease. Disease activity was 
assessed in all patients by calculating both the 
DAS28-ESR and DAS28-CRP [20, 21]. The rel-
evant comorbidities considered were diabetes, 
dyslipidemia, history of major adverse cardio-
vascular events (MACE), cancer, and arterial hy-
pertension. The patient cohort was followed for 
12 months, from December 2022 to December 
2023.

Statistical Analysis
All continuous variables were reported as 

median and interquartile range (IQR). Categorical 
data were expressed as number and percentage. 
Retention rate at 6 and 12 months was estimat-
ed by Kaplan-Meier curve study. Cox regression 
analysis was used to identify factors associated 
with UPA retention rate; these included age, sex, 
smoke habit, BMI, ACPA/RF presence, disease 
duration, DAS28-ESR, line of treatment, concom-
itant csDMARD treatment, concomitant steroid 
treatment and relevant comorbidities. For each 
comorbidity, we calculated the hazard ratio (HR) 
and the corresponding 95% confidence interval 
(CI). A p-value ≤ 0.05 was considered statistically 
significant. All statistical analyses were two-tailed 
and were performed using the online statistical 
software Jamovi (version 2.3, www.jamovi.org).

Results

This study included a total of 111 patients. 
Table 1 shows their demographic and clinical 
characteristics at baseline. Most patients were 
seropositive for RF and/or ACPA (80/111, 72%). 
The median observation period was 6.0 months 
(IQR 3.2-10.0). The observation period lasted 
8-12 months per patient. Among the study par-
ticipants, 88/111 (79%) had received at least one 
previous biologic DMARD (bDMARD), and near-
ly half of the patients (55/111; 49.6%) had one 
or more significant comorbidities. UPA retention 
rates at 6 and 12 months were 90.4% and 74.7%, 
respectively (Fig. 1). Reasons for treatment dis-
continuation were lack of efficacy (8/19), loss of 
efficacy (6/19), infection (3/19), and tumor occur-
rence (2/19). No thromboembolic events occurred 
during the observation period. No episodes of 
herpes zoster were observed. According to Cox 
regression analysis, the presence of RF and/or 
ACPA in serum (HR 0.06 CI 0.01-0.50; p = 0.009) 
and disease duration (HR 1.01 CI 1.00-1.02; p = 
0.022) had a statistically significant influence on 
the risk of treatment discontinuation (Fig. 2). 

Table 1. Baseline characteristics. (*) Data missing in 14 
patients (**) Data missing in 29 patients

Characteristics Value

N 111

M:F 28:83

Age, median [IQR] yrs 58 [50-65]

Smokers, n (%) (*)

Yes

Former

No

16 (16.5)

17 (17.5)

64 (66.0)
Body Mass Index, median [IQR]  
kg/m^2 (**)

24.7 [22.4-27.7]

Disease Duration, median [IQR], 
months

78 [40-167]

RF positivity, n (%) 72 (64.9)

ACPA positivity, n (%) 68 (61.3)

SJC, median [IQR] 4 [2-8]

TJC, median [IQR] 8 [5-11]

ESR, median [IQR], mm/h 32 [20-53]

CRP, median [IQR], mg/dl 1.2 [0.5-3.1]

VAS Patient (0-100), median [IQR] 70 [50-80]

DAS28 (ESR), median [IQR] 5.5 [4.9-5.9]

DAS28 (CRP), median [IQR] 5.0 [4.4-5.5]

Line of treatment, [IQR] 3 [2-4]

Concomitant csDMARDs use, n (%)

MTX
LFN
SSZ
HCQ
CyA

40 (36.0)
3 (2.7)
1 (0.9)
5 (4.5)
1 (0.9)

Concomitant steroids use, n (%) 65 (58.6)

Steroids dose (PDN-Eq), median, 
mg/die

5 [5-6]

Prior bDMARDs use, n (%)

TNFi
IL6i
IL1i
CD20i
CD80i

80 (72.0)
23 (20.7)
3 (2.7)
6 (5.4)
23 (21.6)

Prior tsDMARDs use, n (%)
Baricitinib
Tofacitinib

9 (8.1)
2 (1.8)

Concomitant relevant disease, n (%)

Diabetes
Hypercholesterolemia
MACE
Arterial Hypertension
Cancer

12 (10.8)
23 (20.7)
5 (4.5)
34 (30.6)
5 (4.5)

Acronyms: RF, Rheumatoid Factor; ACPA, Anti-Citrullinated Proteins 
Antibodies; SJC, swollen joints count; TJC, tender joints count; ESR, 
erythrocyte sedimentation rate; CRP, C-reactive protein, VAS, Visual 
Analogic Scale; DAS28, Disease Activity Score 28; csDMARD, 
conventional synthetic modified antirheumatic drugs; PDN-Eq, 
prednisone equivalent, bDMARD, biological modified antirheumatic 
drugs; tsDMARD, target synthetic modified antirheumatic drugs. 
TNFi, TNF inhibitors; IL-6i, IL-6 inhibitors; IL-1i, IL-1 inhibitors, CD20i, 
CD20 inhibitors, CD80i, CD80inhibitors; MACE, Major Adverse 
Cardiovascular Events.
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Discussion

For the first time, we presented data on the re-
al-world retention rate and safety of UPA in an Ital-
ian population of patients with RA. In this study, we 
reported that UPA retention rate at 6, 12 months 
was 90.4% and 74.7%, respectively. UPA, an oral 
JAKi selectively targeting JAK1, has been evalu-
ated in the SELECT program which consist in six 
randomized trials in patients with moderately to se-
verely active RA [7-11]; these patient cohorts are 

different from the Italian population as the majority 
of patients were recruited from America and East-
ern Europe, which typically have distinct lifestyles 
and therapeutic approaches compared to Italians. 
Furthermore, in registry studies, the average meth-
otrexate dosage exceeded 17 mg, and the steroid 
dosage was also above 6 mg. Additionally, a great-
er proportion of patients tested positive for RF or 
ACPA, were younger, and both the duration of RA 
and disease activity were higher in comparison 
to our patient population [7-12]. Considering real 

      Fig. 1. Upadacitinib retention rate

Fig. 2. Forest plot of the risk factors for UPA discontinuation
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world data of UPA, an ongoing study from Australia 
reported at 12-month persistence rates of 61% for 
all JAKis (BARI, TOFA, UPA), 62% for tocilizumab, 
52% for all TNFis, and 51% for abatacept. The per-
sistence of UPA was 78% and it was superior to 
BARI (64%), TOFA (54%) and in general JAKis per-
sistence rates were superior to TNFis [22]. Another 
Italian study reported a retention rate of 95% at 6 
months with UPA and 89% at the last follow up (me-
dian 7 months, IQR 3-12) in 93 RA patients. Com-
pared with our study, the included patients were 
younger, with overall less severe disease activity 
with respect to our population and 88% were on 
previous treatment with MTX and 52% were treat-
ment naïve to biologic drugs. Conversely, most of 
the patients enrolled in our study had experienced 
failure with multiple biologic DMARDS (bDMARDs). 
It is important to underline that this data provide 
promising results regarding the retention rate of 
UPA even in this subgroup of patients [16].

Bergman et al. in a retrospective analysis us-
ing data from the Merative and MarketScan Re-
search Databases reported persistence rates of 
54.6% for patients on UPA treatment, compared 
with 49.6%, 48.0%, and 40.1% for adalimumab, 
TOFA, and BARI at 12 months, respectively [23]. 
Both studies showed that persistence rates were 
higher for patients treated with UPA than for those 
treated with another JAKi or adalimumab. Recent-
ly, a study from Japan reported a retention rate at 
6 months of 83.0% with UPA, with a 5.7% discon-
tinuation rate due to toxic adverse events and/or 
lack of efficacy [24]. In a separate study conduct-
ed in Japan, the authors examined drug retention 
rates in two age groups: very elderly patients (≥ 
75 years) and elderly patients (65 ≤ years < 75). 
The study reported similar results for both age 
groups, suggesting that age did not significantly 
influence the outcomes; moreover, drug retention 
rate were higher in patients who received reduced 
or tapered doses of JAKis than in patients being 
treated with standard dosage [25]. These results 
suggest that treatment with UPA is effective and 
that there is less risk of discontinuation, also when 
compared with TNFis. Another study showed that 
the probability to maintain TOFA after 12 moths 
was 86.5%; it is worth noting that the patient pop-
ulations in this study had a longer duration of the 
disease, with a higher proportion receiving MTX 
(76.5%) compared to the UPA study (36%), the 
median line of treatment was two for TOFA instead 
UPA was prescribed after 3 lines of treatment. This 
discrepancy suggests that TOFA may have been 

prescribed earlier than UPA, probably because it 
was placed on the market first and did not under-
go regulatory changes or oral surveillance studies 
from the outset [19]. 

The effects of the ACPA serologic status on the 
treatment efficacy have been reported in RA [26]. 
A meta-analysis showed a difference in treatment 
response between ACPA-positive and ACPA-neg-
ative patients treated with abatacept. ACPA- pos-
itive patients were 13% more likely to respond to 
treatment compared to the ACPA-negative patient 
[27]. Seropositivity for RF or anti-CCP, compared 
to seronegativity, may be associated with an in-
creased likelihood of certain events, such as cig-
arette smoking. In our study, UPA showed to have 
a better retention rate in ACPA-positive patients 
than in ACPA-negative patients, suggesting that 
this might be due at least in part to better drug 
effectiveness in this patient population. These 
data must be interpreted with caution as we have 
not considered the methods of laboratory detec-
tion and future works are needed to confirm our 
results. With regard to disease duration, it is 
known that a longer disease duration may impact 
outcomes and future therapies [28-30]. In fact, 
among the patients receiving treatment, there was 
a response rate of 53% for those with a disease 
duration under 1 year, 38% for 5-10 years’ disease 
duration, and 35% for patients with a disease du-
ration exceeding 10 years [27], and in addition 
responsiveness in HAQ scores was inversely as-
sociated with mean disease duration in RA [29]. It 
has been shown previously that rapid introduction 
of csDMARDs or TNFis in patients with RA results 
in better disease control than delayed initiation of 
therapy [28]. These analyses confirm the benefits 
of early therapeutic intervention. 

Although MTX is the gold standard of treatment 
according to the EULAR guidelines [31], a significant 
percentage of patients had to be treated with UPA in 
combination with steroids. This was because most of 
them were intolerant to MTX and other csDMARDs 
or have expressed their unwillingness to take these 
drugs. The combination with corticosteroids was 
chosen in these patients because UPA was not suffi-
cient in monotherapy to achieve a remission state or 
low disease activity, as suggested by the target-to-
treat principle indicated by the ACR/EULAR interna-
tional guidelines [31]. 

One of the main issues in RA therapy is drug 
safety. All molecules used for the treatment of 
RA are designed to reduce inflammation. How-
ever, they may also affect the body’s immune re-
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sponse against pathogens, potentially increasing 
the risk of infections in these patients. The ORAL 
post marketing surveillance study revealed safety 
concerns about JAKis drugs for the possible de-
velopment of infectious, cardiovascular, and neo-
plastic diseases. Although it has been criticized for 
its flawed design [32] the results from this study 
led to the issuance of black box warnings by the 
U.S. Food and Drug Administration (FDA) regard-
ing the prescription of these drugs [33]. Follow-
ing FDA concerns, European Medicines Agency 
(EMA) issued the recommendations for European 
Union (EU) countries, including Italy. The commit-
tee recommended that these drugs be used only 
if no suitable therapeutic alternatives are available 
in subjects aged 65 years and older, subjects at 
increased risk of major cardiovascular problems, 
subjects who smoke or have done so for a long 
time in the past, and subjects at increased risk of 
cancer. The committee also recommended that 
JAK inhibitors be used with caution in patients with 
risk factors for blood clots in the lungs and deep 
veins other than those listed above (https://www.
ema.europa.eu). However, it should be empha-
sized that there is no absolute contraindication to 
the use of JAKs in the at-risk population, although 
careful clinical surveillance is necessary in this pa-
tient population in the absence of safer alternative 
treatment options. In our study, patients treated 
with JAKis with associated conditions, including 
diabetes, hypertension, or other risk factors for 
MACE or cancer, had no treatment alternatives 
and had particularly severe forms of RA, with an 
estimated favorable ratio between the benefits of 
treatment and its potential risks. A recent study 
conducted a pooled analysis of safety in a large 
number of patients treated with UPA [34]. 4298 
patients received UPA 15 mg (RA n = 3209, PsA 
n = 907 and AS n = 182) and 2125 patients re-
ceived UPA 30 mg (RA n = 1204 and PsA n = 921). 
In patients with RA and PsA, the rates of MACE 
(0.3-0.6 E/100 PY) and VTE (0.2-0.4 E/100 PY) 
were infrequent and similar between the two dif-
ferent doses of UPA. No MACE and only one VTE 
event occurred in patients with AS. These data are 
therefore reassuring regarding the safety of JAKis. 
Although we did not experience any serious ad-
verse events even in patients with comorbidities, 
caution in prescribing UPA in these patients is 
mandatory, and a cardiovascular risk screening for 
each patient should be performed at the beginning 

of prescribing. In any case, failure to achieve low 
disease activity per se exposes the patient to the 
risk of cardiovascular disease.

 In addition, we did not observe any cases of her-
pes zoster severe enough to lead to discontinuation 
of treatment during the follow-up period. A recent 
meta-analysis suggests that there is a higher risk of 
herpes zoster in patients with RA who are treated 
with baricitinib 4 mg QD, peficitinib 100 mg QD, and 
upadacitinib 30 mg QD compared to placebo. [30]. 

Lastly, we observed only 2 cases of neoplasia. 
In a recent metanalysis, the risk of malignancy did 
not differ significantly between JAKis and place-
bo or between JAKis and methotrexate with re-
spect to TNFis. However, JAKis associated with a 
higher incidence of malignancy. Further analysis, 
after exclusion of patients on ORAL surveillance, 
suggested a greater percentage of tumors in pa-
tients with JAKis compared with TNFis, although 
this difference was not statistically significant [35]. 
Therefore, at the moment, the association be-
tween malignancy and JAKis is still far from being 
fully elucidated.  

This study includes several limitations. First, the 
study is observational, and it has been conducted 
only in referral centers in Italy, so it may not be ex-
tendable to other geographical areas. Second, the 
relatively short observation period in a long-standing 
chronic disease such as RA may lead to underes-
timation of the incidence of adverse events or pa-
tient dropout. Third, the proportion of biologic drug 
treatment-naïve patients with early-stage disease is 
relatively small: most patients had previously failed 
at least one bDMARD, and several patients had 
failed three biological lines, which may influence 
drug retention rate. Fourth, it should be noted that 
regulatory restrictions in our country limit the use of 
JAK in bio-naïve patients and these limitations may 
introduce a bias, influencing the composition of our 
patient cohort.

Finally, we had no data regarding steroid re-
duction, or metabolic effects such as increased tri-
glycerides or possible elevation of creatine kinase.

In conclusion, to the best of our knowledge this 
is the first real-world study with a relatively extend-
ed follow-up period to document the retention rate of 
UPA, even in patients who have failed multiple treat-
ment lines, and to identify potential predictors of the 
retention rate for UPA. 

Our findings on the retention rate of UPA are 
consistent with those reported in previous studies 
and appear to support the idea that this drug could 
be a viable and safe treatment option in patients with 
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rheumatoid arthritis, particularly those with seropos-
itive rheumatoid arthritis. Serious adverse events 
were an uncommon reason of discontinuation. Re-
al-world data published so far have not indicated 
any particular or previously unrecognized safety 
concerns, therefore it could be plausible in a future 
scenario, that JAKis could replace methotrexate, 
currently the drug of choice for the initial treatment 
of RA. Further studies with a longer follow up peri-
od will better clarify the safety aspects of individual 
JAKis and more accurately identify individuals with 
RA at mayor risk for adverse events. 
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