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ABSTRACT

Objective: Evaluate tolerability and effective-
ness of golimumab-IV versus infliximab in
patients with rheumatoid arthritis (RA) in a real-
world setting.
Methods: AWARE, a prospective, real-world,
pragmatic, observational, multicenter, phase 4
study, enrolled RA patients when initiating
golimumab-IV or infliximab. Treatment deci-
sions were made by the treating rheumatologist.
The approved doses for RA are 2 mg/kg at weeks

0, 4, then Q8W for golimumab-IV and 3 mg/kg
at weeks 0, 2, 6, then Q8W (dose escalation
permitted) for infliximab. A prespecified formal
interim analysis was conducted. The primary
endpoint was the incidence of infusion reac-
tions (any adverse event that occurred during or
within 1 h of infusion) through week 52. Major
secondary endpoints were mean change from
baseline in CDAI at months 6 and 12 in bio-
logic-naı̈ve patients (non-inferiority margin in
the CDAI = 6). Baseline characteristics were
adjusted using propensity scores with inverse
probability of treatment weights (IPTW).
Results: In the formal interim analysis (goli-
mumab-IV, n = 479; infliximab, n = 354), the
incidence of infusion reactions was significantly
lower with golimumab-IV vs. infliximab (3.6 vs.
17.6%, p\0.001, IPTW-adjusted). Among bio-
logic-naı̈ve patients, mean changes from base-
line in CDAI at month 6 (– 9.5 golimumab-IV
vs. - 10.1 infliximab) and at month 12 (- 9.4
golimumab-IV vs. - 10.1 infliximab) demon-
strated non-inferiority.
Conclusions: The proportion of patients with
an infusion reaction was significantly lower
with golimumab-IV vs. infliximab. Among bio-
logic-naı̈ve patients, mean change from base-
line in CDAI at months 6 and 12 was non-
inferior for golimumab-IV vs. infliximab. Com-
pared with fixed-dose golimumab-IV, inflix-
imab dose escalation did not provide any
greater improvements in CDAI for patients with
RA.
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NCT02728934.

Keywords: Intravenous golimumab;
Infliximab; Infusion reaction; Clinical disease
activity index; Real-world evidence

Key Summary Points

Why carry out this study?

Golimumab and infliximab are both
approved as intravenous (IV) therapies for
patients with rheumatoid arthritis,
psoriatic arthritis, and ankylosing
spondylitis; however, while golimumab-
IV is approved at a fixed dose of 2 mg/kg,
infliximab dosing in rheumatoid arthritis
can range from 3 to 10 mg/kg.

This study provides real-world,
comparative data for safety and
effectiveness of golimumab-IV and
infliximab in patients with rheumatoid
arthritis.

What has been learned from this study?

Infusion reactions were less common in
golimumab-IV-treated patients through
week 52 when compared with infliximab-
treated patients.

The effectiveness of golimumab-IV (as
assessed using the Clinical Disease
Activity Index) at 6 and 12 months from
baseline was non-inferior to infliximab
among biologic-naı̈ve patients.

Dose escalation with infliximab did not
provide any additional benefit with
respect to clinical effectiveness when
compared with golimumab-IV at
stable doses of 2 mg/kg.

INTRODUCTION

Golimumab [1] and infliximab [2] are intra-
venously administered, monoclonal antibody
(mAb), tumor necrosis factor inhibitors (TNFi)
approved to treat patients with moderate-to-
severe rheumatoid arthritis (RA) in conjunction
with methotrexate. In contrast to infliximab,
which is a chimeric mAb given over 2 h every
8 weeks following initial doses (3 mg/kg) at
weeks 0, 2, and 6, and allows for dose escalation
[2], intravenous (IV) golimumab is fully human,
infused over 30 min, and administered at a fixed
dose of 2 mg/kg every 8 weeks after initial doses
at week 0 and week 4.

The safety and efficacy of golimumab-IV and
infliximab in RA patients have been well char-
acterized in several reports [3–8]. While goli-
mumab-IV and infliximab have similar efficacy
in RA patients, based on non-head-to-head
phase 3 trials, the therapies differ with respect
to the reported incidence of certain adverse
reactions [5, 7]. In the absence of a prospective,
randomized, double-blind active-comparator
trial for these therapies, a real-world compara-
tive assessment can provide valuable informa-
tion on effectiveness and safety for clinicians
and patients [9]. The AWARE study (Compara-
tive and Pragmatic Study of Simponi Aria
[golimumab-IV] versus Remicade [infliximab] in
Rheumatoid Arthritis) was designed to assess
safety, with an emphasis on infusion reactions,
and effectiveness, using the Clinical Disease
Activity Index (CDAI) [10], in a real-world set-
ting. Consistent with the intent to mirror rou-
tine practice, physicians were guided by the
approved prescribing information, with no
protocol-specific dose or dosing frequency of
golimumab-IV or infliximab. AWARE also
explored the relative effectiveness between
fixed-dose golimumab-IV versus dose escalation
of infliximab.

METHODS

Study Design and Patients

AWARE (NCT02728934) was a prospective
study of golimumab-IV versus infliximab in RA
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patients in the US. Treatment was not ran-
domized, and once the treating rheumatologist
prescribed either golimumab-IV or infliximab,
independent of the patient’s study participa-
tion, eligible patients were enrolled when initi-
ating treatment. The study intended to
enroll * 30–40% biologic-naı̈ve patients in
each treatment group. The protocol did not
restrict or introduce any concomitant medical
interventions or medications, and the sponsor
did not provide any therapeutic interventions.
Treatment decisions, including prescribed
medications, dose and dosing intervals, were at
the discretion of the rheumatologist. Patient
visits (and corresponding data collection)
occurred according to usual clinical practice,
but outcomes were consistently collected at
month 6 and month 12 of treatment.

Eligible patients were adults (C 18 years)
with a confirmed diagnosis of RA who were
medically eligible for treatment with goli-
mumab-IV or infliximab in accordance with the
approved product labeling (e.g., tuberculosis
screening, vaccinations, etc.). At enrollment,
eligible patients had to have been prescribed,
but never previously received, treatment with
golimumab-IV (if initiating golimumab-IV) or
infliximab (if initiating infliximab). Goli-
mumab-IV is administered at a dose of 2 mg/kg,
over 30 min, at week 0, week 4, and every
8 weeks thereafter. Infliximab is administered at
a dose of 3 mg/kg, over 120 min, at week 0,
week 2, week 6, and every 8 weeks thereafter.
Per the approved label, infliximab dosage may
be increased up to 10 mg/kg or administered as
often as every 4 weeks. Previous therapy with
biologics, disease-modifying anti-rheumatic
drugs, and other RA-related treatments was
permitted; concurrent disease-modifying anti-
rheumatic drugs were also permitted. Patients
were excluded if they were pregnant or plan-
ning a pregnancy or enrolled in an interven-
tional study. Patients were also excluded if they
received an investigational drug or used an
invasive investigational medical device within
28 days before the planned first dose of goli-
mumab-IV or infliximab. After study initiation,
the US Food and Drug Administration approved
an infliximab biosimilar; the study protocol was

subsequently amended to allow enrollment of
patients receiving biosimilar infliximab.

Adverse events (AEs) were documented
throughout the study and are summarized
through week 52. AEs of special interest inclu-
ded tuberculosis, opportunistic infections, seri-
ous infections, and malignancies. Clinical
effectiveness was assessed using the CDAI at
baseline and months 3, 6, and 12; disease
activity was categorized as high disease activity
(CDAI[22), moderate disease activity (CDAI
[10 and B 22), low disease activity (CDAI
[2.8 and B 10), or remission (CDAI B 2.8).

This study was conducted according to the
Declaration of Helsinki and the International
Committee on Harmonisation good clinical
practices. The protocol was reviewed and
approved by the overseeing institutional review
board (Copernicus Group, Approval QUI1-15-
645). All patients provided written informed
consent.

Outcomes

The primary endpoint was the proportion of
patients with an infusion reaction through
week 52. Infusion reactions were defined as any
AE that occurred during an infusion or within
1 h after the infusion. Major secondary end-
points were the change from baseline in the
CDAI at month 6 and month 12 among bio-
logic-naı̈ve patients to evaluate real-world
effectiveness in a patient population similar to
that in the phase 3, registrational, GO FURTHER
study [7].

Statistical Analysis

AWARE was planned as a 3-year study but was
closed after 2 years when sufficient numbers of
patients had been treated through week 52 and
it was determined that the primary and major
secondary endpoints were achieved. A formal,
pre-planned interim analysis of the primary and
major secondary endpoints was planned when
approximately 50% of the patients completed
week 52 or permanently discontinued the trial
(Interim Analysis Set [IAS]). In the formal
interim analysis, an overall hierarchical
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procedure was employed to control overall type
1 error rate, a, at 0.05 using a-spending func-
tions. With 66% of patients included in the IAS,
a p value\0.0179 was required to achieve sta-
tistical significance. The analysis plan also pre-
specified that achievement of the primary and
major secondary endpoints in the formal
interim analysis would preclude further com-
parative statistical assessments between goli-
mumab-IV and infliximab. Analyses conducted
for the IAS were repeated for the Full Analysis
Set (FAS) that included all enrolled patients who
received C 1 golimumab-IV or infliximab
administration.

The primary endpoint analysis was a test of
superiority of golimumab-IV compared with
infliximab for the frequency of infusion reac-
tions through week 52. The major secondary
endpoint analysis (CDAI change from baseline
at month 6 and month 12 in biologic-naı̈ve
patients) used hierarchical procedures and tes-
ted the non-inferiority of golimumab-IV com-
pared with infliximab with a non-inferiority
margin in the CDAI of 6 [11]. To maintain the
overall type 1 error rate at a = 0.05 for the for-
mal interim analysis, a more conservative con-
fidence interval (96.42%) was used based on the
a-spending function.

As patients were not randomized to treat-
ment, post hoc analyses were undertaken to
compare baseline characteristics between treat-
ment cohorts; nominal p values were deter-
mined using analysis of covariance [ANCOVA]
with van der Waerden rank test or Chi-square
test. To account for imbalances in patient
characteristics, all endpoints were adjusted via a
propensity score weighted analysis using
inverse probability of treatment weights
(IPTW). The propensity score is an estimate of
the probability of receiving golimumab-IV ver-
sus receiving infliximab, given the observed
pretreatment baseline covariates. The propen-
sity scores were estimated using logistic regres-
sion and included baseline covariates of age,
sex, race, region, body mass index (BMI),
weight, disease duration, CDAI, biologic-naı̈ve,
other medications, number of prior biologics
received, prior TNFi therapy (yes/no), selected
comorbidities, and smoking status. Standard-
ized mean differences (SMDs)[0.10 [12] were

used to identify imbalances at baseline. A Chi-
square test, adjusted for IPTW weighting, was
performed to compare the proportion of
patients with an infusion reaction.

CDAI scores and change in CDAI scores over
time were summarized using descriptive statis-
tics. Least square (LS) means, LS mean differ-
ence between treatment groups, and CDAI
change from baseline were estimated using
ANCOVA, adjusting for propensity scores and
baseline CDAI. Missing CDAI values for month
6 and month 12 were imputed using Last
Observation Carried Forward, and for patients
who discontinued due to lack of efficacy, base-
line values were assigned from the point of
treatment failure onward. CDAI values were
imputed for seven patients (golimumab-IV,
n = 3; infliximab, n = 4) at baseline, 316
patients (golimumab-IV, n = 176; infliximab,
n = 140) at month 6, and 547 patients (goli-
mumab-IV, n = 312; infliximab, n = 235) at
month 12.

Dose Escalation

The prescribed doses of golimumab-IV or
infliximab were recorded at each infusion.
Among infliximab patients, a normalized dose
was calculated to assess the effect of potential
changes in prescribed dose or contraction of the
dosing interval. Dose escalation was defined as
having C 1 post-baseline normalized dose that
was greater than the baseline dose. At baseline,
the normalized dose was the prescribed dose.
After baseline, the normalized dose was adjus-
ted by the actual time interval from the previ-
ous visit as follows: Normalized
dose = prescribed dose 9 (scheduled time
interval [weeks])/(actual time interval [weeks]),
where the scheduled time interval was 2 (infu-
sion visit 2), 4 (infusion visit 3), then every
8 weeks (from infusion visit 4 onwards) and the
actual time interval was (infusion visit date-
previous infusion visit date)/7. Change from
baseline in CDAI scores (using imputed and
observed data) at months 6 and 12 were deter-
mined for patients who did and did not dose
escalate.
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RESULTS

Patient Demographics and Disease
Characteristics

The study was conducted at 88 US sites; data for
this report were collected between February 25,
2016 and February 1, 2019. A total of 1270
patients (FAS) were enrolled and received goli-
mumab-IV (n = 685) or infliximab (n = 585).
Although generally well-balanced between the
treatment groups, the treatment cohort differed
in several baseline demographic and disease
characteristics. Higher proportions of patients
in the golimumab-IV than infliximab group
were female (85 vs. 80%) and received prior
biologic therapy (65 vs. 51%); patients in the
golimumab-IV group were also older (61 vs.
58 years), had a slightly lower mean BMI (31 vs.
32 kg/m2), and had a longer mean duration of
RA (9 vs. 7 years) compared with the infliximab
group. Patients who previously received C 3
biologic therapies comprised 20% of patients in
the golimumab-IV group, compared with 11%
in the infliximab group (Table 1). Twelve
patients received C 1 infusion of an infliximab
biosimilar.

Of patients included in the FAS, 43% who
received golimumab-IV and 42% who received
infliximab discontinued the study, with the
most common reasons being lack of efficacy
(golimumab-IV, 20%; infliximab, 12%) and AEs
(golimumab-IV, 8%; infliximab, 12%) (Fig. 1).
Seven (1%) patients in the golimumab-IV group
and 26 (4%) in the infliximab group discontin-
ued due to an infusion reaction. Infusion reac-
tions accounted for 13% of golimumab-IV AEs
and 36% of infliximab AEs that led to
discontinuation.

Infusion Reactions

The formal interim analysis was conducted in
February 2018, after 833 patients had com-
pleted 52 weeks of treatment or discontinued.
The demographic and baseline disease charac-
teristics of the patients included in the IAS were
similar to the FAS (data not shown). In the IAS,
the proportion of patients who experienced an

infusion reaction was significantly lower in the
golimumab-IV group compared with infliximab
(4 vs. 18%; p\0.001; difference [95% confi-
dence interval (CI)] = 14.0 [11.1, 16.9]; Fig. 2a).
In the FAS, including all enrolled patients
(n = 1270) who completed week-52 assessments
or discontinued the study, the incidence of
infusion reactions was 4% in the golimumab-IV

Table 1 Baseline demographics and disease characteristics

Characteristic Golimumab-
IV

Infliximab

Patients, n 685 585

Age, years 60.9 ± 13.4 58.0 ± 12.9*

Female 582 (85.0) 465 (79.5)*

Race

White 599 (87.4) 496 (84.8)

Black/African

American

59 (8.6) 57 (9.7)

Other/unknown 27 (3.9) 32 (5.5)

Disease duration, years 9.2 ± 10.0 7.3 ± 9.7*

Weight, kg 83.0 ± 22.9 86.6 ± 23.5*

BMI, kg/m2 30.7 ± 8.0 31.7 ± 8.2*

MTX use 420 (61.3) 356 (60.9)

Dose, mga 16.4 ± 6.3 16.5 ± 7.2

CDAI 31.5 ± 15.2 33.2 ± 16.0

Biologic-naı̈ve 242 (35.3) 251 (42.9)*

Biologic-experienced 443 (64.7) 334 (57.1)*

1 prior biologic 198 (28.9) 184 (31.5)

2 prior biologics 107 (15.6) 87 (14.9)

3 ? prior biologics 138 (20.1) 63 (10.8)

Data presented as mean ± standard deviation or n (%)
unless otherwise noted
BMI body mass index, CDAI clinical disease activity index,
IV intravenous, MTX methotrexate
*Nominal p\ 0.05
a Mean MTX dose at baseline calculations included
patients with available data (golimumab-IV, n = 378;
infliximab, n = 330)
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group and 13% in the infliximab group (differ-
ence [95% CI] = 8.9 [6.8, 11.0]; Fig. 2a).

In the FAS, infusion reactions associated
with golimumab-IV mainly occurred during the
first four infusions, while those seen in inflix-
imab-treated patients were reported by C 1
patient during each of the first 10 infusions
(Fig. 2b). Pre-infusion medication was used in
31% of golimumab-IV patients versus 84% of
infliximab patients. Among patients in the FAS
who experienced an infusion reaction, medica-
tion to treat the infusion reaction was admin-
istered for 54% of patients receiving
golimumab-IV and 76% receiving infliximab.

Clinical Effectiveness

Prior to IPTW adjustment, 13 covariates (age,
region, BMI, weight, disease duration, baseline
CDAI, proportion of patients who were bio-
logic-naı̈ve, number of prior biologics, prior
TNFi use, prior non-TNFi use, prednisone use,
history of diabetes, and history of hyperlipi-
demia) exhibited SMDs[0.10 [12] (range,
0.104–0.321). Following IPTW, all SMDs
were\0.10 (data not shown).

In the formal interim analysis, the mean
changes in CDAI score (biologic-naı̈ve patients

only) at month 6 were - 9.5 in the golimumab-
IV group and - 10.1 in the infliximab group
(difference [96.42% CI]: - 0.6 [- 3.8, 2.7]) and
at month 12 were - 9.4 and - 10.1, respectively
(difference [96.42% CI]: – 0.7 [- 4.0, 2.6];
Fig. 2c). As the lower limit of the CIs at month 6
(– 3.8) and month 12 (– 4.0) were within the
pre-defined non-inferiority margin of 6, the
change from baseline in CDAI among goli-
mumab-IV patients was considered non-inferior
to that in infliximab patients at both months 6
and 12 (Fig. 2c).

For biologic-naive patients in the FAS, the
mean changes from baseline in CDAI score at
month 6 were – 10.7 in the golimumab-IV
group and – 9.8 in the infliximab group (differ-
ence [95% CI]: 0.9 [– 1.4, 3.3]) and at month 12
were – 11.0 and – 10.1, respectively (difference
[95% CI]: 0.9 [– 1.5, 3.3]; Fig. 2c). The shifts in
categorical CDAI score (high disease activity,
moderate disease activity, low disease activity,
or remission) of biologic-naı̈ve patients treated
with golimumab-IV or infliximab after 3, 6, and
12 months of treatment are shown in Supple-
mental Table 1. The proportions of patients
with high disease activity at baseline and
months 3, 6, and 12 were 67%, 43%, 37%, and
35%, respectively, in the golimumab-IV group

Fig. 1 Patient disposition through week 52. AE adverse event, IV intravenous
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Fig. 2 The IPTW-adjusted proportion of patients with an
infusion reaction through week 52 (a); the IPTW-adjusted
proportion of patients with an infusion reaction at each
infusion (b); and CDAI and IPTW-adjusted mean change
in CDAI score among biologic-naı̈ve patients at month 6
and month 12 (c). In panel c, the mean change from

baseline in CDAI is based on ANCOVA after adjusting
for both baseline CDAI and IPTW propensity score.
ANCOVA analysis of covariance, CDAI Clinical Disease
Activity Index, IPTW inverse probability of treatment
weighted, IV intravenous

Rheumatol Ther (2021) 8:1551–1563 1557



and 67%, 46%, 37%, and 37%, respectively, in
the infliximab group.

Dose Escalation

By the 5th infusion of infliximab, 5% of patients
had been prescribed C 1 dose of 8 mg/kg or
greater; the proportion of patients who
received C 1 dose of infliximab C 8 mg/kg
increased at each subsequent infusion and was
13% at the 9th infusion and 15% at the 10th
infusion. When accounting for both prescribed
dose and dosing interval (the normalized dose),
76% of infliximab patients were dose-escalated.
In these patients, the mean infliximab dose
increased at each infusion, with biologic-expe-
rienced patients having numerically greater
increases than biologic-naı̈ve patients (Supple-
mental Table 2). The effect of infliximab dose
escalation (normalized dose) on CDAI using
imputed data comparing golimumab-IV with
dose-escalated and non-dose-escalated inflix-
imab patients is shown in Table 2. The mean
baseline CDAI (IPTW-adjusted) was similar
among the three groups of biologic-naı̈ve and
biologic-experienced patients. The magnitude
of change in CDAI between golimumab-IV
patients and dose escalated infliximab patients
was similar at both month 6 and month 12,
independent of prior biologic therapy (Table 2).
In the infliximab group, mean changes in CDAI
at month 6 and month 12 were numerically
smaller in the non-dose escalated patients than
in the dose-escalated patients, regardless of
prior biologic exposure. Similar patterns were
seen with observed data, but with higher mean
changes in CDAI (Supplemental Table 3).

Safety

Through week 52, 51% of patients in the goli-
mumab-IV group and 61% of patients in the
infliximab group had C 1 AE (Table 3). AEs in
the system organ class of Infections and Infes-
tations were the most common (golimumab-IV,
23%; infliximab, 26%). Serious AEs were repor-
ted for 10% of golimumab-IV patients and 10%
of infliximab patients through week 52; most
were singular events. Serious infections

occurred in approximately 3% of patients in
each treatment group. One case of latent
tuberculosis (positive T-SPOT test with a nega-
tive chest radiograph) was reported; the non-
serious AE occurred in a patient in the inflix-
imab group (white female, aged 56 years). The
AE was reported on study day 1, and the patient
was treated with isoniazid and continued study
treatment (through week 52). Opportunistic
infections occurred in 1.5% of patients in each
group.

Twenty-three patients had a malignancy,
including melanoma and non-melanoma skin
cancer and leukemia, through week 52, with
similar incidence for golimumab-IV (n = 13
[1.9%]) and infliximab (n = 10 [1.7%]). Ten
patients died through week 52: six in the goli-
mumab-IV group (motor vehicle accident, con-
gestive heart failure, acute respiratory failure,
septic shock, stage 4 lung cancer, and one death
of unknown cause) and four in the infliximab
group (congestive heart failure, worsening pul-
monary fibrosis, cardiac arrest, and possible
aspiration pneumonia).

DISCUSSION

The AWARE study is the first prospective, head-
to-head pragmatic comparative study of goli-
mumab-IV versus infliximab in RA patients. The
primary endpoint, i.e., test of superiority of
golimumab-IV compared with infliximab for
the frequency of infusion reactions through
week 52, utilized the same criteria to define an
infusion reaction previously used in random-
ized, double-blind phase 3 trials of both thera-
pies [6, 7, 13]. Although a phase 3, placebo-
controlled, randomized, double-blind clinical
trial remains the FDA-accepted standard for
assessing novel drug efficacy and safety, there is
growing recognition of the utility of real-world
evidence, including regulatory decision-making
[14]. It is salient to note that infusion reaction
incidence rates are similar to those reported in
phase 3 trials of infliximab[6] and golimumab-
IV [7], indicating the potential for real-world
data from open-label phase 4 studies to provide
results near or equivalent to those obtained via
a phase 3 trial.
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The primary endpoint met statistical signifi-
cance for superiority in the formal interim
analysis, with a lower proportion of patients
experiencing an infusion reaction in the goli-
mumab-IV (4%) than in the infliximab (18%)
group. Analyses based on the FAS were generally
consistent with those using the IAS. Infusion
reactions leading to discontinuation or requir-
ing treatment were more common with inflix-
imab than golimumab-IV. Additionally,
infusion reactions with golimumab-IV were

more likely to occur early in the treatment
course, generally limited to the first four infu-
sions, while infliximab infusion reactions con-
tinued to occur throughout the 1-year study
period.

Analysis of changes in CDAI, the major sec-
ondary endpoint, demonstrated that goli-
mumab-IV was non-inferior to infliximab after
6 months and 12 months of treatment in bio-
logic-naı̈ve patients. Discontinuation due to
inadequate efficacy occurred more frequently in
the golimumab-IV group. However, it should be
noted that compared with the infliximab
patients, the golimumab-IV patients tended to
be older with a longer disease duration and were
more likely to be female and to have received
prior TNFi therapy; thus these patients were
more likely to have recalcitrant disease. The
impact of dose escalation (either the prescribed
dose or dosing interval) on CDAI was also
assessed in biologic-naı̈ve vs. biologic-experi-
enced patients, and in dose-escalated patients
through week 52. Overall, 76% of infliximab
patients, but no golimumab-IV patient, met the
study definition of dose escalation. Despite this,
treatment effects were consistent with a fixed
dose of golimumab-IV versus frequent dose
escalation with infliximab. However, the mean
improvement in CDAI observed in this trial was
lower than that observed for patients treated
with golimumab-IV plus methotrexate in post
hoc analyses of GO-FURTHER (change from
baseline to week 24 = 20.2 [7]; change from
baseline to week 52 = 22.3 [13]). Clinical
responses rates such as ACR20 have also been
consistent between golimumab-IV and inflix-
imab in separate phase 3 trials [5, 7].

Through week 52, the safety profile was
generally comparable across golimumab-IV and
infliximab with few exceptions. The incidence
of infusion reactions (statistically significant)
and AEs was higher in infliximab- than goli-
mumab-IV-treated patients. However, inci-
dences of serious AEs, serious infections,
opportunistic infections, malignancy, and
death were similar in both treatment groups.
The AEs reported during AWARE with either
golimumab-IV or infliximab were consistent
with the well-established safety profile of TNFi
[15].

Table 3 Adverse events through week 52

Golimumab-
IV

Infliximab

Patients, N 685 585

Mean follow-up, weeks 41.3 41.3

Patients with C 1 AE 348 (50.8) 356 (60.9)

Patients with C 1 serious AE 66 (9.6) 60 (10.3)

Patients with C 1 infection

or infestation

156 (22.8) 155 (26.5)

Patients with C 1

opportunistic infection

10 (1.5) 9 (1.5)

Patients with C 1 serious

infection

21 (3.1) 20 (3.4)

Patients with C 1

malignancy

13 (1.9) 10 (1.7)

Latent tuberculosis 0 1 (0.2)

Most common AEs

(occurring in C 5% of

either regimen)

Nausea 20 (2.9) 38 (6.5)

Worsening of rheumatoid

arthritis

23 (3.4) 32 (5.5)

Upper respiratory tract

infection

28 (4.1) 30 (5.1)

Pruritus 10 (1.5) 30 (5.1)

Data presented as n (%) unless otherwise noted
AE adverse event, IV intravenous
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The results from AWARE are limited by the
open-label nature of the study, which could
lead to bias in the assessment of infusion reac-
tions or disease activity. Because the patients
enrolled in the study were not randomized to
treatment groups, there may have been differ-
ences between the patients in the two treatment
groups affecting the outcomes. Additionally,
the discontinuation rate in AWARE was higher
than in phase 3 trials; however, statistical
methods were employed to mitigate the effect
of imbalances between the treatment groups
and account for missing data.

CONCLUSIONS

Analysis of real-world data generated in this RA
study indicated that infliximab was associated
with a higher rate of infusion reactions, which
more frequently led to treatment discontinua-
tion, when compared with golimumab-IV. The
effectiveness of fixed-dose golimumab-IV was
comparable to that of infliximab with dose
escalation, which occurred in more than three-
quarters of these patients. The apparent advan-
tages of golimumab-IV are relevant when con-
sidering IV TNFi selection in RA patients.

In addition to the robust, statistically signif-
icant primary endpoint and statistically non-
inferior major secondary endpoints achieved in
AWARE, the study represents an effective, con-
temporaneous approach to efficiently obtaining
meaningful comparative clinical results of
approved therapies in patients with RA. This
noninterventional real-world approach revealed
that dose escalation of infliximab, as permitted
by the FDA-approved label, was not associated
with greater effectiveness compared with goli-
mumab-IV, for which dose escalation is not an
option. This novel finding indicates that RA
patients were as effectively treated with non-
dose-escalated golimumab-IV as with dose-
escalated infliximab, thus allowing golimumab-
IV patients to retain a constant dosing regimen.
Findings from real-world evidence-based studies
such as AWARE may have greater utility to
practitioners and patients than those deriving
from the more stringently controlled patient
populations typically required in phase 3 trials.
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