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ABSTRACT

Introduction: The efficacy of abatacept is
enhanced in anti-citrullinated protein antibody
(ACPA) and rheumatoid factor (RF)-positive
versus -negative patients with rheumatoid
arthritis (RA). Four early RA abatacept trials
were analyzed to understand the differential

impact of abatacept among patients with
SeroPositive Early and Active RA (SPEAR) com-
pared to non-SPEAR patients.
Methods: Pooled patient-level data from
AGREE, AMPLE, AVERT, and AVERT-2 were
analyzed. Patients were classified as SPEAR if
they were ACPA ?, RF ?, disease dura-
tion\ 1 year, and Disease Activity Score-28
(DAS28) C-reactive protein (CRP) C 3.2 at
baseline; non-SPEAR otherwise. Outcomes
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included: American College of Rheumatology
(ACR) 20/50/70 at week 24; mean change from
baseline to week 24 for DAS28 (CRP), Simple
Disease Activity Index (SDAI), ACR core com-
ponents; DAS28 (CRP) and SDAI remission.
Adjusted regression analyses among abatacept-
treated patients compared SPEAR and non-
SPEAR patients, and in full trial population
estimating how the efficacy of abatacept versus
comparators [adalimumab ? methotrexate,
methotrexate] was modified by SPEAR status.
Results: The study included 1400 SPEAR and
673 non-SPEAR patients; most were female
(79.35%), white (77.38%), and with a mean age
49.26 (SD 12.86) years old. Around half with
non-SPEAR were RF ? and three-quarters
ACPA ?. Stronger improvements from baseline
to week 24 were observed in almost all out-
comes for abatacept-treated SPEAR versus non-
SPEAR patients or versus SPEAR patients treated
with comparators. Larger improvements were
observed for SPEAR patients among the abata-
cept-treated population, and more strongly
improved efficacy among SPEAR patients for
abatacept than comparators.
Conclusions: This analysis, including large
patient numbers of early-RA abatacept trials,
confirmed beneficial treatment effects of abat-
acept in patients with SPEAR versus non-SPEAR.

Keywords: Abatacept; Anti-citrullinated
protein antibody; Cross-trial analysis;
Rheumatoid arthritis; Rheumatoid factor;
Seropositive

Key Summary Points

Why carry out this study?

While anti-citrullinated protein antibodies
and rheumatoid factor biomarkers have
demonstrated value in diagnosing
rheumatoid arthritis (RA) and
prognosticating more severe disease,
evidence has indicated that these
biomarkers may also interact with
therapeutic outcomes in RA.

This study analyzed patient-level data
from four early RA trials of abatacept and
compared clinical outcomes between
patients with SeroPositive Early and
Active RA (SPEAR) and patients without
these characteristics (non-SPEAR) to
understand the differential treatment
impact of abatacept on various efficacy
endpoints.

We hypothesized that abatacept is
associated with stronger improvements
across multiple efficacy endpoints among
SPEAR patients compared to non-SPEAR
patients.

What was learned from the study?

This pooled analysis of four abatacept
trials demonstrated a differential
treatment effect of abatacept on change
from baseline to week 24 across various
efficacy outcomes among patients with
SPEAR versus non-SPEAR, which was not
seen with comparators.

The results of this study confirm prior
literature demonstrating the predictive
value of anti-citrullinated protein
antibodies and rheumatoid factor
seropositivity in abatacept treatment and
highlight the potential utility of
serostatus to guide treatment selection.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoim-
mune disorder characterized by inflammation
of the synovial membrane, leading to erosion of
cartilage and bone and eventual destruction of
joints if left untreated [1]. Active RA causes joint
pain, stiffness, and fatigue, and substantially
reduces physical functioning and quality of life
[2, 3]. In the United States (US), the prevalence
of RA is estimated to range from 0.5 to 1% [4, 5];
women and the elderly are particularly affected
[6].
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The current ‘‘treat-to-target’’ approach to RA
management involves frequent disease moni-
toring and adapting therapy as needed to
achieve the predefined target of low disease
activity or remission [7]. Therapeutic options
include conventional disease-modifying anti-
rheumatic drugs (DMARDs, e.g., methotrexate),
biological DMARDs (e.g., adalimumab, abata-
cept [ABA]), and targeted synthetic DMARDs
(e.g., JAK inhibitors) to treat moderately-to-
highly active disease (e.g., Disease Activity Score
28 for RA with C-reactive protein [DAS28
(CRP)] C 3.2)[7].

While biomarkers such as anti-citrullinated
protein antibodies (ACPA) and rheumatoid fac-
tor (RF) have demonstrated prognostic value in
RA and can indicate more severe disease [8–10],
evidence suggests that these biomarkers may
also interact with therapeutic outcomes in RA
[11, 12]. In an exploratory biomarker-driven
phase IV clinical trial (Early AMPLE), ABA was
associated with more pronounced clinical
responses and remission rates compared to
adalimumab among the shared epitope-positive
patients, while no significant differences were
observed among shared epitope-negative
patients [13]. Notably, this population with
early RA (mean disease duration of 5.5 months)
generally demonstrated a greater clinical
response than the population in the original
AMPLE study (mean disease duration of 1.7–-
1.9 years), highlighting the importance of early
treatment [13]. Moreover, in the AVERT and
AMPLE clinical trials, treatment with ABA was
found to be associated with improved clinical
outcomes in the enriched populations (e.g.,
anti-cyclic citrullinated peptide [anti-CCP] 2
immunoglobulin M [IgM]-positive) compared
to the non-enriched populations [14, 15]. In
addition, in a US registry-based study, treatment
with ABA was associated with greater Clinical
Disease Activity Index (CDAI) responses among
ACPA-positive patients than ACPA-negative
patients [16]. While individual data sources
evaluated the impact of ABA on different clini-
cal outcomes in seropositive and seronegative
patients, heterogeneity exists in the compar-
isons of efficacy outcomes between the popu-
lations across studies. Additionally, the
potential for predictive value in a patient

population with particularly poor outcomes
further underlines the importance of assessing
the role of biomarkers in the treatment of
seropositive RA. Finally, combining data from
multiple trials increases power compared to
analyses of individual trial data sets.

This study therefore conducted a post hoc
analysis of large patient-level clinical trial data
from four early RA trials of ABA and compared
clinical outcomes between patients with
SeroPositive Early and Active RA (SPEAR) and
patients without these characteristics (non-
SPEAR) to understand the differential treatment
impact of ABA on various efficacy endpoints.

METHODS

Study Design and Population

A cross-trial analysis using individual patient
data from historical ABA trials was conducted to
assess differences in efficacy outcomes between
SPEAR and non-SPEAR populations among ABA-
treated arms, and between ABA and comparator
arms relative to SPEAR and non-SPEAR status
(Fig. 1). Individual patient data were pooled
from four early-RA ABA trials (AGREE [17]:
NCT00122382, 2005–2009; AMPLE [18]:
NCT00929864, 2009–2012; AVERT [19]:
NCT01142726, 2010–2014; AVERT-2:
NCT02504268, 2015–2020), which included
patients who were biologic-naı̈ve and had
moderate-to-severe, active, early RA (B 5 years).
A fifth early-RA trial of ABA (Early AMPLE:
NCT02557100) included only patients catego-
rized as SPEAR; as the primary purpose of this
analysis was to identify differences between
SPEAR and non-SPEAR patients, Early AMPLE
was excluded from the analysis.

Patients who satisfied all the following cri-
teria at baseline were defined as SPEAR:

1. were ACPA-positive (i.e., anti-CCP level
higher than 1 time the upper limit of
normal [ULN]);

2. were RF-positive;
3. had a disease duration\1 year (based on

greater clinical response in early RA
observed in Early AMPLE [13]); and
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4. had a DAS28 (CRP) C 3.2 (since ABA is
indicated for moderately-to-severely active
RA [20])

Those with missing data on any of the four
criteria and otherwise fulfilled all other criteria
were considered to have missing SPEAR status
and thus excluded from analyses; in contrast,
patients who failed to meet one of the criteria
were considered non-SPEAR regardless of any
missing other criteria.

Patients were grouped according to treat-
ment status in the analyses (treated with ABA
[monotherapy or with methotrexate] or with a
comparator [adalimumab plus methotrexate or
methotrexate alone]).

The trials analyzed in this study (AGREE,
AMPLE, AVERT, and AVERT-2) had IRB
approval, patient consent, and were conducted
in accordance with the Helsinki Declaration.

Patient IDs from AGREE, AMPLE, AVERT, and
AVERT-2 were encrypted and not identified in
this study. Confidentiality of patient records
was maintained throughout the conduct of the
study, and only aggregate data were reported.
Therefore, IRB approval was not required for
this specific study.

Outcome Measures

The timepoint of interest was week 24 for all
outcomes. Primary outcomes measured inclu-
ded DAS28 (CRP) mean change from baseline to
week 24, DAS28 (CRP) remission defined as
DAS28 [CRP] score\2.6 at week 24, American
College of Rheumatology 20/50/70 criteria
(ACR20/50/70) rate at week 24, and mean
changes from baseline to week 24 in the indi-
vidual ACR core components, which included

Fig. 1 Analysis schema for ABA-treated population and full population. ABA abatacept, SPEAR SeroPositive Early and
Active RA
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patient-reported outcomes (Health Assessment
Questionnaire Disability Index (HAQ-DI) score,
Patient Global Assessment, Pain visual analog
scale), laboratory and clinical values (CRP level
(mg/dl), tender joint count [TJC] out of 68
joints, and swollen joint count [SJC] out of 66
joints), and Physician Global Assessment. Sec-
ondary outcomes measured included Simple
Disease Activity Index (SDAI) mean change
from baseline to week 24, and SDAI remission
defined as SDAI score B 3.3 at week 24.

Statistical Analysis

For each outcome, two separate linear (for
continuous outcomes) or logistic regressions
(for binary outcomes) were specified. Regression
analyses were conducted separately among
ABA-treated patients comparing SPEAR and
non-SPEAR patients and among the full popu-
lation estimating how the efficacy of ABA versus
comparators is modified by SPEAR status.

The regression models were set up to esti-
mate the mean change from baseline at week 24
for continuous outcomes; for categorical out-
comes, the regression models estimated the log
odds ratios of the outcomes at week 24.
Regressions models among the ABA-only pop-
ulation included covariates such as trial fixed
effect, SPEAR status, baseline measures of the
outcome (for all outcomes except for the ACR
outcomes, for which no baseline outcomes were
included), baseline demographics (age, sex, race
[non-White, White], and region [North Amer-
ica, Europe, other]), and baseline ACR core
measures. For the full population, in addition to
the covariates from the ABA-only regression,
treatment type and an interaction between
treatment type and SPEAR status were included.
In the ABA-only population, the contrast of
interest was the SPEAR status indicator, reflect-
ing the difference in outcomes between patients
with SPEAR status versus those without. In the
full population, the contrast of interest was the
interaction between SPEAR status and treat-
ment, reflecting the difference in clinical out-
comes between SPEAR and non-SPEAR patients
among ABA-treated patients compared to the
same difference among comparator treatments.

Sensitivity analyses that defined SPEAR status
using only ACPA and RF seropositivity were
conducted to assess the robustness of the results
to a different definition of SPEAR status. Two
additional analyses were conducted to assess the
relationship of the individual SPEAR criteria
with SPEAR status:

• the analyses of DAS28 (CRP) mean change
from baseline were replicated using one of
the four individual criteria replacing SPEAR
status, and

• a logistic regression was conducted with
SPEAR status as outcome and the four SPEAR
criteria as separate covariates.

Missing data imputation for outcomes at
week 24 was conducted using last observation
carried forward for continuous outcomes and
non-responder imputation for binary outcomes.
Otherwise, the analyses were restricted to those
patients without any missing data in the base-
line variables.

RESULTS

Baseline Characteristics

A total of 2073 patients (n = 1400 SPEAR,
n = 673 non-SPEAR) were included in the anal-
ysis; 23.73% were from AGREE, 24.51% from
AMPLE, 16.35% from AVERT, and 35.41% from
AVERT-2 (Table 1). Most patients were female
(79.35%), White (77.38%), and had a
mean ± standard deviation (SD) age of
49.26 ± 12.86 years. Average age and propor-
tion of women were lower among SPEAR
patients than non-SPEAR patients (both
p\0.01). More SPEAR patients reported being
Asian and fewer SPEAR patients reported being
Black, other, or White race.

The average ± SD disease duration was
8.53 ± 12.55 months across all patients at
baseline, and most patients were RF-positive
(93.29%) and ACPA-positive (91.07%; Table 1).
The average DAS28 (CRP) score was 5.71 at
baseline. As expected, non-SPEAR patients had
longer disease duration and a lower percentage
were RF-positive or ACPA-positive than SPEAR
patients (all p\ 0.01). However, baseline DAS28
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(CRP) scores were similar between SPEAR and
non-SPEAR patients (p = 0.46). SPEAR patients
had lower baseline TJC and SJC than non-SPEAR
patients, but worse Physician Global Assess-
ment at baseline (all p\0.01).

Primary Outcomes—DAS28 (CRP)
and ACR 20/70/90

Larger improvements from baseline to week 24
were observed for all DAS28 (CRP) and ACR
outcomes for ABA-treated SPEAR patients rela-
tive to SPEAR patients treated with comparators
or relative to non-SPEAR patients treated with
ABA (Table 2).

In the regression analyses among the ABA-
treated population, SPEAR patients experienced
statistically greater improvements in DAS28
(CRP) mean change from baseline and ACR50
relative to their non-SPEAR counterparts
(Fig. 2a). SPEAR status was associated with a
significant reduction in DAS28 (CRP) mean
change from baseline to week 24 (- 0.33 [95%
CI - 0.52 to - 0.14]) points compared to non-
SPEAR patients and was associated with 19%
higher odds (odds ratio [OR] 1.19 [0.81 to 1.74])
of remission based on DAS28 (CRP). Estimated
odds ratios for achieving ACR20 and ACR70
response levels were from OR 1.43 (0.98 to 2.08)
and OR 1.35 (0.95 to 1.93), respectively, with
statistically higher odds of reaching ACR50 [OR
1.47 (1.06 to 2.04)] in favor of SPEAR patients
compared to non-SPEAR patients. The sensitiv-
ity analysis (i.e., defining SPEAR based only on
ACPA and RF seropositivity) produced similar
results to the primary analysis (Fig. 2a).

Among the full population, the regressions
indicated a statistically larger difference
between SPEAR and non-SPEAR patients among
the ABA-treated population compared to the
comparator-treated population for DAS28 (CRP)
mean change from baseline to week 24, ACR20
and ACR70 (Fig. 2b). For DAS28 (CRP) score, the
estimated coefficient on the interaction was
– 0.42 points (– 0.5 to – 0.19), indicating a sta-
tistically larger improvement for SPEAR patients
relative to non-SPEAR patients among ABA-
treated patients compared to the same differ-
ence among comparator patients. The estimated

interaction for DAS28 (CRP) remission was OR
1.45 (0.9 to 2.32). The estimated coefficients for
ACR20 and ACR70 indicated statistically stron-
ger improvements of efficacy among ABA
patients compared to comparator patients [OR
1.76 (1.15 to 2.70) and OR 1.72 (1.1 to 2.68),
respectively]; the estimated coefficient for
ACR50 was OR 1.44 (0.97 to 2.12). The sensi-
tivity analysis produced similar results to the
primary analysis.

Primary Outcomes—ACR Core
Components

SPEAR patients treated with ABA experienced a
larger reduction in mean scores compared to
both SPEAR patients treated with comparators
and compared to non-SPEAR patients treated
with ABA across most ACR components at week
24 (Table 2).

In the regression analysis of the ABA popu-
lation, SPEAR status was associated with a larger
reduction in mean scores across TJC, SJC, HAQ-
DI, and Physician Global Assessment (Fig. 3a).
The sensitivity analysis results were consistent
with the primary analysis (Fig. 3a). Among the
full population, the differences between SPEAR
and non-SPEAR patients were larger and
improved more strongly for ABA-treated
patients compared to patients treated with
comparators for CRP levels, TJC, and SJC
(Fig. 3b). The sensitivity analyses were consis-
tent with the primary analysis for CRP, TJC, and
SJC, but resulted in wider confidence intervals
(CIs) with point estimates around zero for HAQ-
DI, Patient and Physician Global Assessment,
and Pain visual analog scale (Fig. 3b). In
descriptive analyses, SPEAR ABA patients still
experienced greater reductions than SPEAR
comparator patients in those outcomes (all
p\0.001, data not shown), as did non-SPEAR
patients (p values of 0.06, 0.10, 0.06, and 0.14,
respectively). Therefore, the movement towards
a point estimate of zero does not indicate that
ABA and comparator patients improved equally
well, but rather that ABA patients experienced
similarly larger reductions compared to com-
parator patients regardless of SPEAR status when
using the less restrictive definition of SPEAR.
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Secondary Outcomes—SDAI

Larger improvements from baseline to week 24
were observed for SDAI mean change and
remission based on SDAI for ABA-treated SPEAR
patients relative to non-SPEAR patients treated
with ABA, but differences were not statistically
significant relative to SPEAR patients treated
with comparators (Table 2).

In the regression analysis, among the ABA-
treated population, the estimated difference
between SPEAR and non-SPEAR patients in
change in SDAI at week 24 was - 1.54 (- 3.92
to 0.83) and a difference of 14% (OR 1.19 [0.81
to 1.74]) in SDAI remission. Among the full
population, the estimated interaction coeffi-
cient for SDAI change from baseline to week 24
was - 2.03 (- 4.87 to 0.82); the interaction
coefficient for remission based on SDAI was
statistically significant at OR 2.01 (1.06 to 3.84).
The sensitivity analysis produced similar results
to the primary analysis except for SDAI change
from baseline among the full population, where
the estimate became positive with a wide con-
fidence interval (0.81 [- 3.27 to 4.69]) (Fig. 2a,
b).

Analyses to Assess Relationship of SPEAR
Criteria with SPEAR Status

The replication of the analyses for DAS28 (CRP)
with only one SPEAR criterion produced
numerically similar results to using the com-
bined SPEAR status for all four criteria among
both the ABA and the full population. Specifi-
cally, among the ABA population, estimates
ranged from - 0.16 (DAS28 [CRP] C 3.2 only,
p = 0.71) to - 0.39 (RF ? only, p\0.01), and
among the full population, estimates ranged
from - 0.18 (RF ? only, p = 0.41) to - 0.94
(DAS28 [CRP] C 3.2, p = 0.09), with disease
duration\1 year also being significant (- 0.38,
p\0.01).

When regressing SPEAR status on all four
SPEAR criteria, all four criteria were highly sig-
nificant (p\0.001) with odds ratios of 3.33 (CI
[2.63, 4.55]) for DAS28 (CRP) C 3.2, 2.33 (2.17,
2.5) for ACPA ? , 2.17 (2.04, 2.38) for RF ? ,
and 1.19 (1.16, 1.22) for disease
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Fig. 2 Forest plot of analysis results for DAS28 (CRP),
ACR 20/70/90, and SDAI outcomes. ABA abatacept,
ACPA anti-citrullinated protein antibodies, ACR20/50/70
American College of Rheumatology 20/50/70 criteria, CI

confidence interval, DAS28 (CRP) Disease Activity Score
28 for RA with C-reactive protein, RF rheumatoid factor,
SDAI Simple Disease Activity Index, SPEAR SeroPositive
Early and Active RA
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duration\1 year, where odds ratios[1 indi-
cate higher odds for SPEAR (vs. non-SPEAR).
This suggests all four criteria have meaningful
implications on SPEAR status.

DISCUSSION

This study compared efficacy outcomes of
SPEAR patients to those of non-SPEAR patients
across four early-RA clinical trials of ABA and
found a differential treatment impact of ABA
across several outcomes: treatment benefits
were larger for SPEAR ABA patients compared to
non-SPEAR ABA patients, and for patients trea-
ted with ABA, the differences between SPEAR
and non-SPEAR were larger than the respective
differences in the comparator arms. The differ-
ential efficacy of ABA was robust to adjustment
for baseline demographics and baseline disease
status. The findings for the ACR components
(secondary outcomes) further suggest that the
differential treatment impact of ABA is not
limited to a subset of core measures, but affects
multiple dimensions, including patient-re-
ported outcomes, laboratory values, joint
counts, and Physician Global Assessment.

This post hoc study corroborates previous
evidence of improved outcomes among ABA-
treated SPEAR patients. While the Early AMPLE
trial included only ACPA-positive patients,
Rigby et al. further evaluated seropositivity of
the shared epitope, which is associated with
increased binding of citrullinated peptides
among ACPA-positive patients with RA. In Early
AMPLE, the treatment response benefit seen
with ABA versus adalimumab was more pro-
nounced in shared epitope-positive patients
compared to the overall population [13]. In a
recent systematic literature review and meta-
analysis of 18 observational RA studies, ACPA-

positive patients were 13% more likely to
respond to ABA than ACPA-negative patients
(risk ratio [95% CI] 1.13 [1.00 to 1.26]; based on
European League Against Rheumatism [EULAR]
response criteria), while ACPA positivity was
associated with lower responses to tumor
necrosis factor a (TNFa) inhibitors [21].

Other real-world studies have also demon-
strated findings consistent with the current
analysis, in particular with regard to ACPA and
RF status. Indeed, in a US registry-based study
by Harrold et al., treatment with ABA was
associated with greater CDAI responses among
ACPA-positive patients than ACPA-negative
patients, with no significant difference observed
with TNFa inhibitors [16]. Furthermore, ABA-
treated ACPA-positive patients had higher odds
of achieving low disease activity (LDA) and
remission compared to ABA-treated ACPA-neg-
ative patients. Lastly, in a pooled analysis of 16
European RA registries by Courvoisier et al., an
additional 1.5% and 8.1% of seropositive (i.e.,
ACPA- and/or RF-positive) patients achieved
remission and LDA, respectively, versus
seronegative (i.e., ACPA- and RF-negative)
patients with ABA treatment; similar findings
were observed for treatment with rituximab, but
not smaller or no associations for tocilizumab
and TNFa, respectively [22]. Taken together, the
current study adds to the growing literature
demonstrating that ABA treatment is associated
with better outcomes, particularly among
SPEAR patients.

The findings of this study have important
clinical implications, with seropositivity
demonstrating predictive value for treatment
with ABA in addition to established prognostic
value. ACPA and RF are commonly assessed in
clinical practice, since their status is included in
the ACR/EULAR classification criteria for the
diagnosis of RA [2, 16]. In terms of prognosti-
cation, ACPA and RF seropositivity has been
established to be associated with more aggres-
sive joint involvement and more extra-articular
manifestations [23]. Prior evidence also suggests
that ACPA levels were affected differently by
treatment, possibly related to each treatment’s
mechanism of action, although the clinical
relevance of such a reduction is not yet clear
[24, 25]. Adding to this, the current study

bFig. 3 Forest plot of analysis results for ACR core
component outcomes. ABA abatacept, ACPA anti-citrul-
linated protein antibodies, CI confidence interval, CRP
C-reactive protein, HAQ-DI Health Assessment Ques-
tionnaire Disability Index, RF rheumatoid factor, SJC
swollen joint count, SPEAR SeroPositive Early and Active
RA, TJC tender joint count
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confirms and supports a differential treatment
effect for co-stimulation blockade using ABA
among enriched and double antibody-positive
early RA patients, suggesting a potential for
patient-tailored RA treatment approaches. With
more than 60% of RA patients being ACPA-
and/or RF-positive [23], there is potential for the
use of ACPA and RF status to guide appropriate
treatment selection in a large proportion of
patients. Moreover, in the analysis of 16 Euro-
pean RA registries, Courvoisier et al. found that
seropositivity was associated with longer treat-
ment maintenance among patients treated with
ABA versus TNFa inhibitors, and discontinua-
tion of ABA was less likely in seropositive
patients compared to seronegative patients [22],
further adding to the clinical benefits of ABA
treatment in seropositive patients. An exami-
nation of male US veterans found that anti-CCP
antibodies and RF concentrations were associ-
ated with increased disease activity in RA [26].
Notably, this study was conducted with data
from 2009, a time before ABA and other non-
TNF inhibitors were used frequently. This sug-
gests that access to TNF inhibitors (through the
Veterans Affairs healthcare system) did not
bring down the likelihood of worse RA activity
and prognosis.

Important strengths of this study should be
noted. This cross-trial analysis assessed the
heterogeneity of the difference in efficacy out-
comes between SPEAR and non-SPEAR across
clinical trials of ABA in RA, which contributes to
our understanding of how efficacy outcomes
compare between SPEAR and non-SPEAR
patients. By combining data from multiple
independent trials, this study increased the
effective sample size and improved statistical
precision compared to analyses of individual
trials. Additionally, regression analyses were
adjusted for baseline characteristics to provide a
robust evaluation of the outcomes despite cross-
trial heterogeneity.

While the current study contributes impor-
tant insight to the RA literature, certain limita-
tions apply to the findings, including the post
hoc nature of the design. Evidence was derived
based on data reported from clinical trials,
which may not be generalizable to real-world
settings. Relatedly, since this study was limited

to the data collected in the trials, extraneous
factors that were not captured may have
impacted the results. Finally, while the four
trials included only few seronegative patients
([90% positive for RF and ACPA), the total
SPEAR- population included more than 650
patients.

CONCLUSIONS

This analysis compared clinical outcomes of
patients with SPEAR versus those without
SPEAR using patient-level data from four early-
RA ABA trials. The findings indicate a differen-
tial treatment effect of ABA across all ACR
dimensions, including patient reported out-
comes, laboratory, and clinical values, at week
24 across several efficacy outcomes and found
that the differential efficacy of ABA was robust
to adjustment for baseline demographics and
baseline disease status. The results of this study
confirm prior literature demonstrating the pre-
dictive value of ACPA and RF seropositivity in
ABA treatment and highlight the potential
utility of serostatus to guide treatment
selection.
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