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SUMMARY
Objective. Data from trials demonstrated that abatacept (ABA) has a good safety and efficacy profile in treating
rheumatoid arthritis. We have studied the retention rate of ABA in a real-life cohort of patients with rheumatoid
arthritis.
Methods. This is a monocentric, retrospective study including patients with rheumatoid arthritis classified by
the American College of Rheumatology/European League Against Rheumatism 2010 criteria who started treat-
ment with ABA. The Kaplan-Meier method was applied to evaluate the ABA retention rate.
Results. This analysis was conducted on 161 patients [male/female 21/140, median age 65 years, interquartile
range (IQR) 18.7, median disease duration 169 months, IQR 144.0]. 111 patients (68.9%) received ABA sub-
cutaneously. ABA was associated with methotrexate in 61.9% of patients and was the first biological disease-
modifying antirheumatic drug in 41%. We observed a median ABA survival of 66 months [95% confidence
interval (CI) 57.3-74.7], with a retention rate of 88% at 6 months and 50.9% at 5 years. Drug survival was
significantly higher in patients treated with ABA subcutaneously and in male patients (p=0.039 and p=0.018,
respectively). Adjusted for main confounders, female gender was the main predictor of withdrawal (hazard ratio
5.1,95% CI 1.2-21.3).
Conclusions. Our study shows that better survival is associated with subcutaneous administration and male
gender, confirming ABA effectiveness.
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Nowadays, several b(DMARDs have gained
approval for RA treatment, including abata-

heumatoid arthritis (RA) is an autoim-

mune, rheumatic, inflammatory dis-
ease that affects approximately 0.5-1.0% of
the Western population (1). It may lead to
disability and increased mortality risk,
which can be faced both by treating patients
as early as possible and by tuning the thera-
peutic strategies with the available innova-
tive drugs (2). In the wide choice of disease-
modifying antirheumatic drugs (DMARDs),
biologic agents (-DMARDs) play an im-
portant role in patients who do not respond
to conventional synthetic DMARDs, such
as methotrexate (MTX), especially when
poor prognostic factors are present (3).

cept (ABA) (4). This drug binds to CDS0
and CD86 on antigen-presenting cells, pre-
venting these molecules from binding to
CD28 on T lymphocytes, thus blocking T
cell activation (5). ABA is available in intra-
venous (IV) and subcutaneous (SC) formu-
lations, both of which have been well toler-
ated in several randomized controlled trials
(RCTs), ensuring a good safety profile in
the long-term period, with a low incidence
rate of serious infections and malignancies
(6-8). However, populations enrolled in
RCTs are known to be highly selected and
controlled, urging the need to obtain clini-
cal data in an everyday, real-world setting
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(9). On this basis, we aimed to evaluate the
ABA retention rate (RR) in our cohort of
patients with RA.

Study design

This monocentric, retrospective, longitu-
dinal, observational study was conducted
on consecutive adult RA patients starting
treatment with IV or SC ABA according to
the standard of care at the Rheumatology
Unit, Sapienza University of Rome, Italy,
from June 2007 to December 2020.

Source population

All the patients fulfilled the 2010 American
College of Rheumatology/European League
Against Rheumatism (EULAR) classifica-
tion criteria for RA (10). ABA was adminis-
tered at the recommended therapeutic dose
of 125 mg weekly for the SC route and 500-
1000 mg per month according to patients’
weight for the IV route (6). For each patient,
we collected demographic, clinical, and lab-
oratory parameters.

The study was approved by the local ethics
committee and was performed according to
the Declaration of Helsinki. All patients pro-
vided written informed consent for future
research studies at the time of enrollment.

Aim of the study

As the main objective of the study, we eval-
uated the RR of ABA, defined as the pro-
portion of patients who persist on treatment
(consecutive time of treatment) in both IV
and SC formulations. Treatment initiation
was defined as the date of the first ABA
dose, and the date of discontinuation as the
date of the first missed dose for interrup-
tions of at least 3 months or the date of the
switch to SC administration for I'V patients.
Furthermore, at baseline (T0), after 4 (T4)
and 12 months (T12), the Disease Activity
Score using 28 joint counts (DAS28) with
C reactive protein (DAS28-CRP) (11), and
response to the treatment by using EULAR
response criteria (6) were calculated. The
reasons for withdrawal of treatment were
registered and classified as lack of efficacy
(LaE), loss of efficacy (LoE), switch to SC
administration, or adverse events (AEs).

Statistical analysis

We expressed demographic, clinical, and
laboratory characteristics as absolute fre-
quencies and percentages for categorical
variables, and as medians with interquartile
range (IQR) for continuous ones. The Ka-
plan-Meier method was applied to evaluate
the RR of ABA. Cox proportional hazard
model was calculated to identify the role
of baseline factors as predictors of ABA
discontinuation. Results are reported as a
hazard ratio (HR) with 95% confidence in-
tervals (CI). Univariate analysis of nominal
variables was performed using the y* test
or Fisher test. For the univariate analysis of
the continuous variables, the Mann-Whit-
ney U or Wilcoxon tests were performed.
Statistical analysis was elaborated using
Statistical Package for Social Sciences 25.0
(IBM SPSS, Armonk, NY, USA). A 2-tailed
p<0.05 was considered statistically signifi-
cant.

Baseline characteristics

The baseline characteristics of the patients
are reported in Table 1. We included 161
patients treated with ABA (male/female
21/140; median age 65 years, IQR 18.7;
median disease duration 169 months, IQR
144.0). Rheumatoid factor was positive in
70.3% of patients, and anti-citrullinated
protein antibodies (ACPA) in 66.4%.

ABA was prescribed as a first-line bD-
MARD in 66 patients (41%), who showed
a significantly shorter disease duration in
comparison with patients previously treat-
ed with other bDMARDs (109 months,
IQR 119.5 versus 190.5 months, IQR
152.5, respectively; p<0.0001). ABA was
administered by SC injections in 111 pa-
tients (68.9%) and 1V in the remaining 50
(31.1%). Patients receiving SC ABA were
more often bio-naive (p=0.006) and ACPA
positive (p=0.002) than IV patients. No
significant difference was found between
these two groups of patients in terms of
age and disease duration. Furthermore,
ABA was administered in association with
MTX in 96 patients (61.9%); this combina-
tion therapy was more common in patients



Retention rate of abatacept in rheumatoid arthritis patients in a real-life setting

ORIGINAL

PAPER

Table | - Baseline demographics, clinical, and laboratory features according to the line of treatment and administration route.

8:e1§a1l; Fl(rns=t6|elsr)le (n=s1c1 1) (nl=\gO) ERE
Demographic and disease characteristics
Median age, years (IQR) 65 (18.75) 64.5 (20.75) 64.0 (21.0) 68.0 (14.5) NS
Female, n (%) 140 (87.0) 57 (86.4) 95 (85.6) 45 (90.0) NS
Median disease duration, months (IQR) 169 (144.0) 109 (119.5) 157 (132.0) 188 (188.0) NS
Treatment
Concomitant MTX, n (%) 96 (61.9) 40 (61.5) 58 (54.7) 38 (76.0) 0.01
Concomitant GCs, n (%) 51(31.7) 23 (34.9) 36 (32.4) 15 (30.0) NS
ABA first-line, n (%) 66 (41.0) 66 (100) 54 (48.6) 12 (24.0) 0.006
ABA second-line, n (%) 95 (59.0) 0(0) 57 (51.4) 38 (76.0) 0.006
Laboratory features
RF positive, n (%) 83(70.3) 27 (64.3) 57 (75.0) 26 (61.9) NS
ACPA positive, n (%) 77 (66.4) 30(61.2) 60 (73.2) 17 (50.0) 0.02

SC, subcutaneous route of administration; IV, intravenous route of administration; IQR, interquartile range; MTX, methotrexate; GCs, glucocorticoids; ABA, abatacept;
RF, rheumatoid factor; ACPA, anti-citrullinated peptide antibodies; NS, not significant.

treated with IV ABA than in those treated
with SC ABA (p=0.01). Glucocorticoids
(GCs) were assumed by 31.7% of the pa-
tients with a median dosage of 2 mg/day
(IQR 4) of prednisone equivalent; no sig-
nificant difference was found in any group
of patients receiving ABA in association
with GCs, as reported in Table 1.

Patients’ disposition and drug

retention rate

Among the 161 patients enrolled, survival
analysis was run in 160; effectiveness and
safety analysis at 4 and 12 months (T4 and
T12) was conducted in 106 (65.8%) and
62 (38.5%) patients, respectively. We ob-
served an overall median ABA survival of
66 months (95% CI 57.3-74.7), with a RR
of 88% at 6 months, 75% at 12 months, and
50.9% at 5 years of follow-up, as shown in
Figure 1.

Drug survival was significantly higher in pa-
tients treated with SC ABA and in male pa-
tients (p=0.039 and p=0.018, respectively).
When adjusted for main confounders (in-
cluding age, disease duration, concomitant
treatment, and positivity of ACPA), female
gender was the main predictor for ABA
withdrawal (HR 5.1,95% CI1.2-21.3). Con-
versely, SC administration was a protective
factor for maintaining ABA treatment (HR

5.1, 95% CI 1.2-21.3 and HR 0.5, 95% CI
0.3-0.9, for males and females, respective-
ly), confirming the opposite role of gender
in predicting treatment survival. ABA with-
drawal was reported in 72 patients, includ-
ing 56% of those treated with IV ABA and
39.6% of patients treated with SC ABA. The
main reasons for discontinuation were LaE
and LoE (23.6%), followed by AE (18.0%);
18 patients (11.1%) switched from I'V to SC
administration, mainly to take advantage of
the shorter time of administration process.

Effectiveness

Clinical outcome results are shown in Fig-
ures 2 and 3. At T4, we lost 55 patients
(N=106), and at T12, an additional 99 pa-
tients (N=62). In the whole RA cohort, we
observed a significant decrease of DAS28-
CRP at both T4 (p<0.0001) and TI2
(p<0.0001). The improvement was con-
firmed when stratifying patients according
to the route of ABA administration (Figure
2). The proportion of patients achieving an
EULAR response (good or moderate) was
51% at T4 and 67.7% at T12 (Figure 3).
Moreover, at T4, we noticed a significant
association of improvement in EULAR re-
sponse (good or moderate) with male gender
and SC administration (p=0.01 and p=0.01,

respectively).

Reumatismo 2/2024

109



ORIGINAL

E. Molteni, C. Pirone, F. Ceccarelli, et al.

PAPER‘

survival functio
A Wl o, - censore d D
10
-1 H b
= -+ H !
g o8 N g e
S H e
S g
& 2 L
e 5 ‘
o 04
S
£
a
02
Treatment duration (months)
00
o 12 24 36 48 60
Treatment duration (months) E
10
Anti~CCP negative
— Anti~CCP positive
1 #~ Anti-CCP negative-censored
B ai ~H— Anti~CCP positive-censor ed
10 \ +
j*ﬁﬁl_ I
—m1sC 2
§ IV-censores d I3 e
- —+sC- red g o8 1 )
2 — R
-1 &
s + kb=, e
g —
£ o6 st g o
- ‘1 4
3 Q
2 Poue +
]
& o 02
H
]
02 00
o 12 2 36 s 0
Treatment duration (months)
00
o 12 2 36 48 60
F . 1 Second line or more
Y —First line
| Second line or more-
C 10 N . censored
L . i . ~}~ First line-censored
—Female 08 by
Male-censored
~+- Female-censored Sae =
08 o L
H & ’
"
g £ 06
e S
g g
s Mg g
e 2 04
o 04 2
2 (=]
o
02 02
00 0,0
o 10 20 30 40 50 60 0 12 24 36 48 60
Treatment duration :
Treatment duration (months)

Figure 1 - Retention rate of the overall cohort (A), and according to the administration route (B), gender (C), concomitant methotrexate
(D), and anti-citrullinated protein antibodies positivity (E), first-line versus second-line (F). In detail, we analyzed 160 patients at base-
line, 116 patients at 12 months, 87 patients at 24 months, 71 patients at 36 months, 52 at 48 months, and 37 at 60 months.

Significant values in the comparison reported in the figure: subcutaneous versus intravenous abatacept p=0.039 (B); male versus fe-
male patients p=0.018 (C); methotrexate yes or no p=0.42 (D); anti-citrullinated protein antibodies positive versus anti-citrullinated
protein antibodies negative p=0.82 (E); first-line versus second-line p=0.08 (F). SC, subcutaneous; IV, intravenous; MTX, methotrexate;
CCP, cyclic citrullinated peptides.

H DISCUSSION

In this study, we evaluated the response to
ABA in patients with RA through RR, which
is considered a good predictor of effective-
ness and safety in real-life scenarios. This
issue has been evaluated in other studies,
which are summarized in Table II (12-17).
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We observed a good RR, which was 75%
at 12 months of follow-up. Moreover, male
gender and SC administration resulted posi-
tive predictive factors for ABA RR. On the
other hand, in our study, ACPA positivity
and the concomitant assumption of MTX
were associated with a slightly higher RR at
60 months, even if not statistically signifi-



Retention rate of abatacept in rheumatoid arthritis patients in a real-life setting

ORIGINAL
PAPER

Intravenous

o e

DAS28-CRP

*

**

4 T2

Overall Subcutaneous
8
L
e o
« 3
Q Q
4
8 g
Q a
2
T T
Baseline T4 T12 Baseline
*k *%

Baseline vs T4 p <0.0001 Baseline vs T4
Baseline vs T12 p <0.0001 Baseline vs T12
T4 vsT12 p 0.03 ‘T4vs T12

T T T
Baseline T4 T2

*

p <0.0001 Baseline vs T4 p NS
p <0.0001 Baseline vs T12 p 0.04
p 0.03 T4vs T12 p NS

Figure 2 - Disease Activity Score using 28 joint counts with C reactive protein change during follow-up in
the overall population and according to the administration route. T4, after 4 months; T12, after 12 months;

NS, not significant.

cant (Figure 1D, E), likely due to the lim-
ited sample size. This data is in accordance
with the results of other studies (12-15).
The majority of studies focusing on ABA
survival provide data on 12-month end-
points, including the ACTION study and
the French-Ric Network study (13, 14).
The 12-month RR derived from the studies
published so far ranges from 55% to 77%
(12-16). Thus, our 12-month RR equal to
75% stands in the upper limit of this range.
However, we also provide data on a lon-
ger follow-up period, reaching 60 months,
where the RR was 50.9%. This result agrees
with the study published by Westhovens et
al., reporting a 51% RR at 60 months (11).
In a large number of studies (12-19), drug
survival was mainly related to ACPA posi-
tivity and ABA given as a first-line drug.
RR is generally considered a surrogate
of drug effectiveness in a real-life setting
(18). Comparing ABA’s RR with that of
other bDMARDs (adalimumab, rituximab,
and tocilizumab), similar effectiveness at
different endpoints has been reported, to-
gether with a lower risk of infection in pa-
tients treated with ABA (20-22).

In our cohort, the improvement in DAS28-
CRP was more evident in the SC adminis-
tration than in IV, partially in contrast with
data from the literature (22, 23). A pos-
sible explanation for this observation may
reside in the characteristics of the popula-

3.2%

3 Good responders
@@ Moderate responders
B Non responders

80

Percentage of patients

T4 CT12
Good responders 4.7% 3.2%
Moderate responders 46.3 64.5
Non responders 49.0 323

Figure 3 - Proportions of patients achieving a good or moderate European
League Against Rheumatism response during follow-up. T4, after 4 months;
T12, after 12 months.

tions, since in our study, patients receiving
SC ABA were more often ACPA-positive,
more frequently received combination
therapy with MTX, and usually, ABA was
taken as first-line treatment. Indeed, sero-
positivity, combination therapy, and first-
line strategy are well-known predictors of
a good response to therapy with ABA (12).
In contrast, the population receiving IV
ABA was characterized by higher age and
a significantly higher rate of first-line bD-
MARD failures.
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Table Il - Studies assessing abatacept retention rate in patients with rheumatoid arthritis.

. . Population Administration RR at RR at Predictors
G SRR (n) route (IV/SC, %) | 6 months (%) | 12 months (%) | of discontinuation
Cagnotto et al., Observational, 2716 50/50 75 55 Male gender (HR
2020 (12) nation-wide register- 0.85, Cl 0.74-0.98),
based, longitudinal, elevated VAS pain
prospective and MTX at baseline
had significant
independent effects on
ABA discontinuation
Westhovens et al., | Non-interventional, 135 100/0 Not available 76 None
2020 (13) observational,
longitudinal,
retrospective
NGBlein et al., Non-interventional, 1114 100/0 88.6 Not available | None
2014 (17) multicenter,
prospective,
observational
Salmon et al., Ambispective, 517 Not specified 83 68 Not available
2020 (14) multicentric,
observational
pope et al., Observational, 1771 100/0 Not available 66 none
2015 (16) register-based,
transversal
ogawa et al., Multicenter, 109 100/0 Not available 77 not available
2019 (15) observational,
prospective

ABA, abatacept; RR, retention rate; SC, subcutaneous route of administration; IV, intravenous route of administration; HR, hazard ratio; Cl, confidence interval; VAS,
visual analog scale; MTX methotrexate.

112 Reumatismo 2/2024

We observed a significant decrease in DAS28-
CRP values from baseline at all time points,
with the achievement of a moderate/good
EULAR response in 67.7% of patients after
12 months of both IV and SC therapy. This
result is in accordance with other data avail-
able in the literature (12, 13).

Again, we noticed a significant association
between the achievement of an EULAR re-
sponse (good or moderate) at T4, the male
gender, and SC administration. An associa-
tion between the male gender and good re-
sponse to ABA treatment has already been
documented in a large retrospective nation-
wide register, where female gender was a
major predictor of treatment discontinu-
ation, with an HR of 0.85 (95% CI 0.75-
0.96) (17). Indeed, male gender was asso-
ciated with a better clinical response and
a lower risk of discontinuation with tumor
necrosis factor inhibitors (17).

Certainly, the lack of information about the
patients’ comorbidities could be a limitation

of our study. Furthermore, the observation
design did not allow to specify the type of
all AEs.

In conclusion, the analysis of our mono-
centric RA cohort demonstrates a high RR
for ABA at both 4 and 12 months of treat-
ment, confirming the good profile of this
drug in terms of effectiveness and safety.
In addition, we noticed that male patients
receiving SC ABA had a better response
after 4 months of treatment.
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