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ABSTRACT

Introduction: Clinical remission is the main
target in the management of patients with
rheumatoid arthritis (RA). However, several
authors found synovitis in patients with RA
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in clinical remission at ultrasonography (US).
Upadacitinib is a selective Janus kinase 1
inhibitor that achieved significantly higher
remission rates than adalimumab and abatacept
in patients with RA. Here we present the 24-week
data of the UPAdacitinib Rheumatoid Arthritis
REmission UltraSonography (UPARAREMUS)
study.

Methods: This is a longitudinal multicenter
observational study, enrolling bio-naive and
bio-inadequate responder patients affected by
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RA. The primary endpoint was the proportion
of patients achieving both clinical and US
remission at week 24. The proportion of patients
achieving clinical remission with different
composite indexes at week 12 and 24 was also
evaluated. US of four target joints (wrists and
second metacarpophalangeal bilaterally) was
performed at baseline and weeks 12/24, and US
remission was defined as the absence of power
Doppler (PD) signal>2 in one target joint, or
PD>1 in two target joints.

Results: After 12 weeks and 24 weeks, 40%
and 63.6% of patients achieved US plus clinical
remission. The following parameters were
associated with US plus clinical remission:
being bio-naive and having a shorter disease
duration, although at multivariate analysis
significant odds ratio (OR) was found only for
being bio-naive.

Conclusions: UPARAREMUS is the first
study evaluating the efficacy of upadacitinib
in reaching both clinical and US remission in
patients with RA. At 24 weeks, 63.6% of patients
reached the primary endpoint, the only baseline
associated parameter was being bio-naive.

Keywords: Clinicalremission;Ultrasonographic
remission; JAK inhibitors; Upadacitinib
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Key Summary Points

This is the first study evaluating the efficacy
of upadacitinib in reaching clinical plus
ultrasonographic remission in patients with
rheumatoid arthritis, in a real-life scenario.

A 24 weeks upadacitinib treatment led to
clinical plus ultrasonographic remission in
almost two-thirds of enrolled patients.

The main baseline parameter associated with
reaching the primary endpoint was being
bio-naive; whereas monotherapy, higher
body mass index, and comorbidities did not
affect the chance of reaching this target.

INTRODUCTION

Remission and low disease activity represent the
main targets in the management of patients with
rheumatoid arthritis (RA) [1]. Different indexes
are used to assess remission in clinical trials and
in clinical practice. These include Boolean-based
and index-based remission definitions such as
the simplified disease activity index (SDAI) or
clinical disease activity index (CDAI) as well as
the less stringent Disease Activity Score on 28
joints (DAS28), which is still commonly used in
everyday practice. The reported range of patients
with RA achieving clinical remission with dif-
ferent biologic disease-modifying antirheumatic
drugs (bDMARD:s) such as the anti-tumor necro-
sis alpha (TNFa) is highly variable depending on
several factors, including the remission indexes
adopted, the population setting analyzed (long-
standing vs early RA), the study design (clini-
cal trials vs real-life studies), and the time frame
considered [2-4]. Whatever the clinical remis-
sion definition applied, and the rates obtained,
it is generally recognized that it does not always
reflect a true remission condition, considered
as the lack of joint inflammation and the inter-
ruption of structural damage progression. In
fact, different authors have found active syno-
vitis in a relevant proportion (up to 50%) of
patients with RA in clinical remission, by using
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high-sensitivity imaging techniques such as
ultrasonography (US) [5-10]. In particular, the
application of power Doppler (PD) can allow the
detection of pathologic synovial vascularization
and it is considered a valid tool for monitoring
joint disease activity and subclinical synovitis
[11-17]. For this reason, the European League
Against Rheumatism (EULAR) recommen-
dations for the use of imaging in the clinical
management of RA suggest the application of
US to assess persistent inflammation in patients
affected by RA even when clinical remission is
present [18].

There is no consensus yet about which target
joints should be included in the US assessment
of patients with RA in clinical remission and,
consequently, several sets of joints have been
evaluated so far [19-23]. As one might conceive,
to be applicable in a real-life scenario, the assess-
ment of target joints in patients affected by RA
should be both representative of global disease
activity and feasible. In this regard, restricted
scores have demonstrated superior performance
compared to clinical examination in detecting
residual synovitis, to a similar degree as exten-
sive scores [24]. We already demonstrated that
the US evaluation of only 3-4 target joints
(wrists and second metacarpophalangeal (MCP)
joints) allows one to reach a high sensitivity in
detecting subclinical active synovitis in patients
with RA in clinical remission [25].

Recently Janus kinase (JAK)-STAT signaling has
emerged as a key pathway for RA and, therefore,
a possible therapeutic target [26, 27]. Upadaci-
tinib is a selective JAK1 and JAK3 inhibitor that
was demonstrated to be superior to placebo and
achieved significantly higher remission rates at
week 12 than adalimumab in patients with active
RA and inadequate response to methotrexate
(MTX) by using different indexes such as DAS2S,
CDAI, SDAI, and Boolean criteria [28-30]. How-
ever, real-life data evaluating the clinical and US
effects of upadacitinib in patients affected by RA
are still lacking.

Here we present the 24-week data of the
UPAdacitinib Rheumatoid Arthritis REmission
UltraSonography (UPARAREMUYS) study, a mul-
ticenter prospective real-life study in bio-naive
and bio-failure patients with RA, evaluating the

effectiveness of upadacitinib in reaching clinical
plus US remission.

METHODS

Patients and Study Design

This is a longitudinal observational study
involving nine rheumatology centers.
Consecutive patients with RA, classified
according to the EULAR/American College
of Rheumatology (ACR) 2010 criteria [31],
who were bio-naive (inadequate responders
to conventional synthetic disease-modifying
antirheumatic drugs, csDMARDs) or bio-
failures (inadequate responders to csDMARDs
and bDMARDs) were enrolled according to the
criteria listed below.

Inclusion Criteria

e Moderate to severe activity (DAS28crp>3.2)

e Male or female; 18-65 years of age, inclusive

e Inadequate responders, as per EULAR
response criteria [1], to at least 6 months
treatment with MTX at standard dosage (bio-
naive patients)

e Inadequate responders, as per EULAR
response criteria [1], to at least 6 months
treatment with MTX and bDMARDs at
standard dosage (bio-failure patients)

Exclusion Criteria

e Any contraindications to upadacitinib at
the time of enrollment as per local label
(Summary of Product Characteristic, SmPC)

e Concomitant use of any bDMARDs and
targeted synthetic disease-modifying
antirheumatic drugs (tsDMARDs) other than
upadacitinib

e Previous use of any tsDMARDs and bDMARDs
(bio-naive patients)

Ultrasonography

US was performed by rheumatologists, experts
in musculoskeletal (MS) US, who had passed an
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interobserver reliability test against a reference
standard (Al), performed on static images
and using an e-learning platform. A good to
excellent reliability (weighted kappa>0.7) was
required to be approved in participating in the
study. Sonographers were blinded to clinical
data. Only centers equipped with high-level US
machines (e.g., MyLab X8 eXP, MyLab 70XVG,
Logiq9, LogiqE9, or other high-end equipment)
with high-frequency probes (14-18 MHz)
were included. US-detected synovitis and
PD synovitis were scored according to a 0-3
semiquantitative simplified score (0=absent,
1=mild, 2=moderate, 3=severe) [32, 33]. The
following settings were used for PD: frequency
8.3-10 MHz, pulse repetition frequency 600 Hz,
gain adjusted just below the level that caused
the appearance of noise artifacts, low wall filter.
For the identification of actively inflamed joints,
we focused on PD-positive synovitis (according
to the Outcome Measures in Rheumatology
(OMERACT) definitions) [34] because it is the
reference lesion in most studies analyzing
residual activity in patients with RA and has
shown the highest predictive value in relation
to radiographic damage progression/clinical
relapse among elementary US lesions such as
tenosynovitis and erosions [33]. In accordance
with our previous study, two target joints were
examined bilaterally: the second MCP and wrist
[25]. Swollen joints at clinical examination
were also included in the US evaluation. All
joints were assessed following internationally
approved guidelines [34].

Endpoints and Definitions

The primary endpoint of the study was the
proportion of patients achieving US plus clinical
remission at week 24.

Secondary endpoints were:

- The proportion of patients achieving clinical
remission with each composite measure
(CDAI, DAS28crp, and SDAI) at weeks 12 and
24 [35-37]

— The changes from baseline to weeks 12 and
24 in the DAS28crp, CDAI, and SDAI

Clinical remission was defined as
DAS28crp<2.6 or CDAI<2.8 or SDAI<3.3.

Considering that inflammatory changes
can also be found in healthy subjects [38], US
remission was defined as the absence of PD
signal>2 in one target joint, or PD>1 in two
target joints.

The study was conducted in accordance with
the Declaration of Helsinki and approved by
the ethics committee of the coordinating center
(Lazio area 1, Approval numbers 6493_2021 on
June 15, 2021) and by each center participating
in the study (Supplementary Materials Table S2);
written informed consent was obtained from all
the patients.

Study Procedures

The following procedures were performed at
week O/enrollment visit (TO), 12 weeks (T1), and
24 weeks (T2):

e Health and clinical history

e C(Clinical examination and assessment of
disease activity (DAS28crp, CDAI, SDAI)

e US of target joints (wrists and second MCP
bilaterally) and swollen joints

Upadacitinib treatment was started according
to the European Medicines Agency (EMA)’s
SmPC [39] and clinical judgment independently
of patients’ participation in the study, at the
approved standard dose for RA of 15 mg once
daily.

Statistical Analysis

The proportions of patients who had achieved
clinical remission and clinical plus US remis-
sion at weeks 12 and 24 were calculated. Also,
median values in DAS28crp, CDAI, and SDAI
at baseline, week 12, and week 24 were calcu-
lated and compared using the Wilcoxon non-
parametric test. Demographic and clinical
factors (age, gender, body mass index (BMI),
duration of disease, comorbidities, anti-cyclic
citrullinated peptides antibodies (ACPA) or
rheumatoid factor (RF), erythrocyte sedimenta-
tion rate (ESR), C-reactive protein (CRP), visual
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analogue (VAS), immunosuppressive treatment)
were evaluated to characterize patients. Propor-
tions, medians, and interquartile ranges (IQR)
were calculated as appropriate and comparisons
between patients who achieved US plus clini-
cal remission versus those who did not were
assessed using chi-squared and Mann-Whitney
tests. Logistic regression was used to evaluate if
there were baseline factors associated with US
plus clinical remission, adjusting for the effect
of confounders.

Patients who discontinued the study
treatment before the first timepoint were
considered not to have had a response (non-
responder imputation) for all clinical composite
measures. Patients who discontinued the study
treatment before the second timepoint were
considered as dropouts. p values<0.05 were
considered statistically significant.

RESULTS

Demographic and Clinical Characteristics

This is an analysis of patients enrolled from
December 2021 to March 30, 2023.

A total of 60 patients affected by RA were
enrolled. Each patient completed 12-week
follow-up (T1), and 55 patients completed
24-week follow-up (T2) (Table 1).

The median age was 56 years (IQR 52-62),
43/60 (71.7%) were women, and the median
disease duration was 9 years (IQR 4.8-13.7). A
higher proportion of the patients (58.3%; 35/60)
were bio-experienced, whereas 41.7% (25/60)
were bio-naive.

Upadacitinib was used in combination
with csDMARDs in 31/60 (51.7%) of patients,
whereas 29/60 (48.3%) patients were receiving
upadacitinib monotherapy.

Most of the patients were positive for ACPA
(78.2%; 43/55) or RF (82.5%; 47/57).

Regarding disease activity, the median
baseline DAS28crp was 4.7 (IQR 3.9-5.17), CDAI
23.00 (IQR 15.75-30.00), and SDAI 24.39 (IQR
17.25-31.63).

Table 1 Baseline characteristics of enrolled patients with

RA

Patients’ characteristics

Total, 2

Age, years

Gender, female
Comorbidities, yes

BMI

Smoking habit, yes
Bio-naive

Bio-failure

Disease duration, years
ACPA, positive

RE, positive

ESR, mm/h

CRP, mg/dl
Swollen joints
Tender joints

VAS pain, 0-100

VAS EGA, 0-100

VAS PGA, 0-100

DAS28crp
CDAI

SDAI

Monotherapy
Combination therapy
CCS, yes

PD active joints
PD grading

60

56.00 (52.00—
62.00)

71.67% (43/60)
70.00% (42/60)

24.10 (22.81-
27.20)

33.33% (20/60)
41.67% (25/60)
58.33% (35/60)
9.00 (4.81-13.75)
78.18% (43/55)*
82.46% (47/57)*

30.00 (16.00—
42.50)

1.05 (0.45-1.57)
4.00 (2.00-6.00)
6.00 (3.00-8.00)

70.00 (50.00—
80.00)

60.00 (50.00—
70.00)

70.00 (50.00—
80.00)

4.70 (3.90-5.17)

23.00 (15.75-
30.00)

24.39 (17.25-
31.63)

48.33% (29/60)
51.67% (31/60)
68.42% (39/57)*

2.00 (1.00-2.25)
2.00 (1.00-5.00)
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Table 1 continued

Data are presented as median (IQR) or % (n/total), unless
otherwise indicated

ACPA anti-citrullinated peptide antibodies, BMI body
mass index, CCS corticosteroids, CDAI clinical disease
activity index, CRP C-reactive protein, csDMARDs
conventional synthetic disease-modifying antirheumatic
drugs, EGA Evaluator Global Assessment, PGA Patient
Global Assessment, DAS disease activity score, ESR
erythrocyte sedimentation rate, JQR interquartile range,
PD power Doppler, SDAI simplified disease activity index,
RA rheumatoid arthritis, RF theumatoid factor, VA4S visual
analogue scale

*Denominator is not 60 because of missing values

Primary Endpoint

After 12 weeks and 24 weeks respectively, 40%
(24/60) and 63.6% (35/55) of patients achieved
the primary endpoint (Fig. 1). In particular,
between 12 and 24 weeks of treatment, 13
patients more achieved US plus clinical remis-
sion while 2 patients lost it.

Looking at the baseline parameters we found
that patients achieving the primary endpoint
at 24 weeks presented the following significant
differences in comparison to the group who did
not achieve it: lower BMI (p=0.03), shorter dis-
ease duration (p=0.05), lower VAS patient activ-
ity and pain (p=0.01 and p=0.03, respectively),
tewer tender joints (p=0.04), and a lower CDAI
and SDAI (p=0.02 and p=0.03, respectively)
(Table 2).

Among the baseline parameters included
at univariate analysis, the variables associated
with a higher probability of reaching the pri-
mary endpoint were being bio-naive (p=0.039)
and having a shorter disease duration (p=0.036)
(Table 3). After the data were adjusted according
to sex, age, corticosteroids use, monotherapy,
and disease duration, a statistically significant
odds ratio (OR) for primary endpoint was found
only for being bio-naive [(aOR 4.50 (95% CI
1.12-18.08) p=0.034].

Secondary Endpoints

After 12 weeks, 45% (27/60) of patients
achieved clinical remission with at least one
of the remission indices; three out of these 27
patients did not reach US remission (11%). At
24 weeks, the percentage of patients achieving
clinical remission improved to 65.5% (36/55)
and the proportion of patients without an
associated US remission further decrease to
3% (1/36) (Fig. 1).

A significant reduction in disease activ-
ity was registered during the follow-up with
each composite measure (Fig. 2). In particular,
the median DAS28crp significantly decreased
from 4.7 at TO to 2.9 at T1 (p<0.01) and 2
at T2 (p<0.01); CDAI significantly reduced
from 23 at TO to 10 at T1 (p<0.01) and 6 at
T2 (p<0.01); and SDAI reduced from 24.4
at TO to 10.6 at T1 (p<0.01) and 6.1 at T2
(p<0.01). Looking at the single components
of the composite remission score, we observed
a significant improvement from TO to T1 for
median ESR (from 30 to 17.5; p<0.01) and
tender joints (from 6 to 2; p<0.01). Whereas
the other variables significantly reduced
both at T1 and T2: CRP (from 1.05 to 0.28
to 0.17; p<0.01), swollen joints (from 4 to 1
to 0; p<0.01), VAS pain from 70 to 40 and
15 (p<0.01), VAS PGA from 60 to 35 and 20
(p<0.01), and VAS EGA from 70 to 30 and 20
(p<0.01) (Supplementary Materials Table S1).
At T1, 45% of patients reached clinical remis-
sion by using DAS28crp, 15% SDAI and 10%
CDALI. At T2 this proportion changed as fol-
lows: 65.4% DAS28crp, 30.9% SDAI, and
27.3% CDALI (Fig. 2).

Considering US synovitis, a significant
reduction both in the total number and total
PD grading of active target joints was observed
both at T1 and T2. The median number of
total involved joints reduced from 2 joints per
patient to O joints per patient at T1 and at
T2. The total median PD grading in the target
joints significantly reduced from 2 per patient
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60

S0

40

30
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| Clinical Remission ® Clinical plus US Remission

o No US remission

T2 No US remission

Fig. 1 a Percentage of patients reaching clinical and clinical plus US remission at 12 (‘T1) and 24 weeks (T2). b Proportion

of patients with US remission among total patients in clinical remission at T1 and T2

at TO to O per patient at T2 (Fig. 3 and Sup-
plementary Materials Table S1).

Safety

In the follow-up, 5/60 patients (8%) were con-
sidered as dropouts. All these patients stopped
upadacitinib between T1 and T2.

Non-serious adverse events were registered in
4/60 (6.7%) of patients (one optic neuritis, one
respiratory infection, one neutropenia, and one

recurrent herpes zoster infection), whereas one
patient interrupted the drug for inefficacy.

DISCUSSION

UPARAREMUS is the first real-life observational
study aimed at evaluating the efficacy of upa-
dacitinib in reaching clinical plus US remission
in patients with RA.
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Table 2 Bascline patients’ characteristics associated with clinical plus ultrasonographic (US) remission at 24 weceks

Clinical plus US remission after 24 weeks (T2) p value®

Yes (n=35) No (2=20)

Baseline (TO0) Baseline (TO0)
Age, years 56.00 (51.50-61.50) 56.50 (51.00-66.75) 0.270
Gender, female 68.57% (24/35) 70.00% (14/20) 0.912
Comorbidities, yes 71.43% (25/35) 65.00% (13/20) 0.847
Fibromyalgia, yes 5.71% (2/35) 25.00% (5/20) 1.002
BMI 23.55 (22.00-25.80) 25.70 (23.65-29.57) 0.03*
Smoking habit, yes 40.00% (14/35) 25.00% (5/20) 0.406
Bio-naive 54.29% (19/35) 25.00% (5/20) 0.068
Bio-failure 45.71% (16/35) 75.00% (15/20)
Disease duration, years 6.25(3.13-12.50) 11.00 (7.75-14.63) 0.05*
ACPA, positive 75.76% (25/33)° 78.95% (15/19)° 0.850
RE, positive 85.29 (29/34)° 80.00 (16/20) 0.750
ESR, mm/h 35.00 (19.50-47.00) 28.00 (17.50-38.00) 0.360
CRP, mg/dl 1.10 (0.64-1.66) 0.88 (0.28-1.50) 0.460
Swollen joints 4.00 (1.50-5.00) 3.50 (3.00-6.00) 0.510
Tender joints 5.00 (3.00-6.50) 6.50 (4.00-11.25) 0.04*
VAS pain, 0-100 60.00 (45.00-80.00) 75.00 (60.00-82.50) 0.03*
VAS PGA, 0-100 60.00 (45.00-70.00) 77.50 (70.00-80.25) 0.01°
VAS EGA, 0-100 60.00 (50.00-70.00) 62.50 (57.50-70.00) 0.12
DAS28crp 424 (3.64-5.12) 491 (4.21-5.65) 0.10
CDAI 21.00 (14.00-27.00) 26.00 (21.13-33.50) 0.02*
SDAI 22.50 (15.16-29.56) 2671 (22.38-34.88) 0.03*
Monotherapy 54.29% (19/35) 40.00% (8/20) 0.460
Combination therapy 45.72% (16/35) 60.00% (12/20) 0391
CCS, yes 65.63% (21/32)° 70.00% (14/20) 0.981
PD active joints 2.00 (0.50-2.00) 2.00 (1.00-3.25) 0.26
PD grading 2.00 (0.50-4.50) 3.50 (1.75-5.25) 0.16

Data are presented as median (IQR) or % (7/total)

ACPA anti-citrullinated peptide antibodies, BMI body mass index, CCS corticosteroids, CDAI clinical disease activity index,
CRP C-reactive protein, sDMARDs conventional synthetic disease-modifying antirheumatic drugs, DAS disease activity
score, ESR erythrocyte sedimentation rate, /QR interquartile range, PD power Doppler, SDAI simplified disease activity
index, RF rheumatoid factor, 24§ visual analogue scale, EGA Evaluator Global Assessment, PG/A Patient Global Assessment

*Statistically significant as p < 0.05
*Mann-Whitney test for medians, chi-squared test for proportions (with Yates correction for 2 x 2 tables)

"Denominator is less than column total because of missing values
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Table 3 Bascline factors associated with complete remis-
sion at T2 in patients with RA

OR (95% CI) p value®
Age (> 56 year) 0.64(0.21-1.99) 0.4397
Gender (female) 0.94 (0.28-3.08) 0.9122
Comorbidities 0.74 (0.23-2.41) 0.6202
BMI (>24.2) 0.38 (0.12-1.18) 0.0948
Bio-naive 3.56 (1.06-11.96) 0.0398*
Disease duration 3.50 (1.08-11.29) 0.0361*

(<8 years)

ACPA 1.20 (0.31-4.68) 0.7928
RF 0.69 (0.16-2.94) 0.6154
Monotherapy 1.78 (0.58-5.43) 0.3101

ACPA anti-citrullinated peptide antibodies, BMI body
mass index, CI confidence interval, CRP C-reactive pro-
tein, ESR erythrocyte sedimentation rate, R4 rheumatoid
arthritis, RF rheumatoid factor, OR odds ratio

*Statistically significant as p < 0.05

*Wilcoxon test for medians

According to the latest EULAR recommenda-
tions, the treatment of RA should aim at clinical
remission, to prevent joint damage and conse-
quent disability [1]. However, it is known that a
relevant proportion of patients in clinical remis-
sion still have joint inflammation observed at
US and MRI, a condition that makes them more
susceptible to the risk of radiographic progres-
sion and disease flare-up [6, 40, 41]. In particu-
lar PD-positive synovitis has emerged as the US
lesion with the best value for predicting flares
in patients with RA in clinical remission [42].
In addition, earlier studies have shown that the
lack of PD synovitis is more predictive of reduced
radiographic progression at 12-24 months fol-
low-up than the absence of clinical inflamma-
tion in the setting of clinical remission [42].
These observations have a significant impact in
guiding therapeutic decisions, suggesting that
patients with RA in clinical remission but with
PD-positive synovitis should not reduce ongo-
ing treatment. In this regard, a comprehensive
target represented by both clinical and imaging
remission would be more reliable and accurate.

The efficacy of upadacitinib has been dem-
onstrated by six randomized clinical trials
(RCTs) involving 3233 bio-naive and bio-fail-
ure patients with RA, both in association with
¢sDMARDs and monotherapy and two head
to head (H2H) trials versus adalimumab and
abatacept [43, 44]. On the other hand, real-life
longitudinal studies evaluating upadacitinib
efficacy in patients with RA are lacking, and
there are still no reports on its effect on joint
inflammation analyzed by US.

The data of this UPARAREMUS cohort showed
a rapid and high efficacy of upadacitinib in con-
trol of both clinical and US activity in patients
affected by RA. Indeed, the primary endpoint of
US plus clinical remission was achieved by 40%
of patients at 12 weeks with a further significant
increase to 63.6% at 24 weeks. The only base-
line parameter associated with a higher prob-
ability of reaching the primary endpoint, when
adjusted for possible confounders, was being
bio-naive. Notably no significant difference in
the chance of reaching the primary endpoint
emerged for patients with higher BMI, comor-
bidities, longer disease duration, and the use of
upadacitinib monotherapy.

Regarding clinical remission, 45% of patients
achieved this target after 12 weeks and 65% at
24 weeks. Most of the patients at T1 and, to a
lesser extent, at T2 reached clinical remission
with DAS28crp, followed by SDAI and CDAI,
confirming that the last indices are more strin-
gent compared to DAS28. On the other hand,
the fact that DAS28 remission correlates better
than CDAI and SDAI with US remission may
seem unexpected. However, this result has been
previously reported by other authors. Indeed,
Ben Abdelghani et al. recently showed that
DAS28 was the most valid score for assessing
remission when the absence of a PD signal is
taken as a reference [45].

Our data on clinical remission rates are
similar, although higher, to those reported by
clinical trials of upadacitinib. In particular in
the SELECT-COMPARE and SELECT-CHOICE,
two randomized double-blind H2H trials in
patients with moderate-to-severe active RA
who had an inadequate response to csDMARDs
and bDMARDs respectively, the percentage of
patients in remission at 24 weeks was 41% and
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46% with DAS28crp, 24% and 21% with SDA]I,
23% and 21% with CDAI, respectively [29, 46].
The higher percentage observed in the present
study probably reflects the differences in popula-
tion setting and study design. Among the most
evident differences, our patients at baseline
presented a lower clinical disease activity (i.e.,
median DAS28crp 4.6 in our study vs 5.8 and
5.7 in the COMPARE and CHOICE trial, respec-
tively) and had far fewer affected joints (6 tender
and 4 swollen joints in the present study vs 26
and 17 in the COMPARE trial and 14 and 10 in
the CHOICE), probably a patient picture closer
to that usually found in real-life practice.

A marked improvement was observed also
for US synovitis, with a significant reduction in
both the number and severity of the involved
active target joints from baseline to T1 and T2,
and a relevant percentage of patients reaching
US remission at both timepoints. These results
show the efficacy of upadacitinib in controlling
disease activity at a deeper level than clinical
examination, thus reducing the risk of disease
relapse and damage progression.

Two prospective single-center observational
studies on small populations recently evaluated
the effectiveness of baricitinib and tofacitinib
in obtaining US improvement in patients
with RA, without specifically focusing on
the achievement of US remission [47, 48].
In the first study, the authors evaluated 59
consecutive patients with RA under baricitinib
therapy, over 12 months of follow-up, and
reported a significant reduction in DAS2S,
SDAI, and CDAI associated with a significant
US improvement. In particular, the percentage
of patients having a positive PD signal in at
least one joint decreased from 61% to 23% at
week 24 [47]. In the other study, 29 patients
with RA under tofacitinib during a 12-month
follow-up were enrolled. CDAI, DAS28, and
US score improved significantly over 12 weeks;
furthermore, baseline US score correlated with
12-week changes in CDAI and DAS28 [48]. In
addition to the aforementioned trials, studies
of some TNF inhibitors, such as adalimumab
and certolizumab pegol, have reported

improvements in US outcomes. In one study
assessing wrist synovitis via US examination,
adalimumab demonstrated a reduction and
complete absence of PD signal at 12 weeks in
79% and 39% of patients, respectively [49].
In another study, the US effectiveness of
certolizumab pegol was longitudinally observed
in up to 24 joints, by using an activity index
calculated for synovial hypertrophy, effusion,
and PD signal. At 12 weeks, certolizumab pegol
demonstrated significant reductions in synovial
hypertrophy, effusion, and PD indices by 7, 6.6,
and 4.3 points, respectively [50]. However, since
the concept of US remission was not defined in
these studies, it was not possible to estimate
the proportion of patients achieving it at each
timepoint, thereby limiting the comparability
of these data to our study. As reported in the
Methods section, we decided to consider
patients with grade 1 PD synovitis in one target
joint as being in US remission, due to evidence
that mild inflammatory changes can also be
found in healthy subjects; if we had used a
more stringent definition of US remission, the
percentage of patients reaching this criterion
would have decreased. Indeed, a further analysis
of the data revealed that defining remission as
the absence of PD-positive synovitis in each
target joint would have led to an 18% reduction
at both T1 and T2 (data not shown). We believe
that widespread adoption of a consistent
definition of US remission in real-life settings
would be necessary in the future to enhance the
reproducibility of results from real-life trials.

Some limitations of the current study need
to be considered. First, it has a relatively small
sample size and short-term 24-week follow-up,
thus we could not infer data on radiographic
progression. In addition, considering the real-
life design of the study, reporting or investigator
bias cannot be ruled out. Conversely, this study
has several strengths such as its multicenter,
prospective design, the presence of a
homogeneous cohort of patients with RA, and
the US assessment of synovitis.
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CONCLUSIONS

This is the first study evaluating the efficacy
of upadacitinib in reaching clinical plus US
remission in patients with RA, in a real-life
scenario. A 24-week treatment with upadacitinib
led to US plus clinical remission in almost two-
thirds of enrolled patients. The main baseline
parameter associated with reaching the
primary endpoint was being bio-naive; whereas
monotherapy, higher BMI, and comorbidities
did not affect the chance of reaching this target.
These data could have great clinical relevance
to optimize and personalize the therapeutic
management of patients affected by RA.
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