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Abstract

The retention rate of a biological drug (percentage of patients remaining on treatment over time) provides an index of a
drug’s overall effectiveness. The golimumab retention rate as first-line biological therapy was high in clinical trial extensions
lasting 5 years. Real-world studies also indicate good retention rates but have been of shorter duration. The probability of
retention with golimumab treatment was assessed, as any line of anti-tumor necrosis factor-alpha therapy, for up to 5 years
in patients with rheumatoid arthritis (RA), axial spondyloarthritis (SpA) or psoriatic arthritis (PSA), associated factors were
analyzed. A retrospective database analysis of the Spanish registry of patients with rheumatic disorders receiving biological
drugs (BIOBADASER) was performed. Among 353 patients, 29.8% had RA, 41.6% SpA and 28.6% PsA. Golimumab was
the first biological drug in 40.1% of patients, second in 30.1% and third/later in 29.8%. The overall probability of retention
of golimumab at years 1, 2, 3, 4 and 5 was 85.9% (95% confidence interval 81.4-89.5%), 73.7% (67.1-79.1%), 68.5% (60.5—
75.1%), 60.6% (50.2-69.5%) and 57.1% (44.9-67.5%), respectively. Retention was similar across indications (p =0.070) but
was greater when golimumab was used as the first biological agent compared with later therapy lines (p <0.001). Factors
associated with higher retention of golimumab treatment (Cox regression) were use as a first-line biological and concomitant
methotrexate treatment; corticosteroid need was associated with lower retention. The long-term probability of golimumab
retention was high in this real-world study of patients with rheumatic diseases, especially when used as the first biological
drug.
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Introduction

Biological disease-modifying antirheumatic drugs
(bDMARDs) have improved the treatment of patients with
immune-mediated rheumatic disorders, with tumor necro-
sis factor-alpha (TNFa) inhibitors being the most widely
prescribed class of bDMARD for this patient population.
Patients need to maintain long-term treatment to continue
benefitting from the improvements achieved with these
drugs. However, it has been reported that, after 4 years,
up to 50% of patients discontinue treatment [1], generally
because of a lack of efficacy, but also because of adverse
events or personal preference [2].

The retention rate of treatment with biological therapy,
or the probability of treatment persistence with the same
biological drug (i.e. the probability of maintaining the
treatment over time) provides an index of overall drug
effectiveness, patient satisfaction and treatment compli-
ance [3, 4]. Patients with rheumatic diseases who need to
switch to another drug can incur higher healthcare-related
costs [5]. It has been shown that persistence with a first
TNFa inhibitor is greater than with a second TNFa inhibi-
tor in patients with rheumatoid arthritis (RA) and psori-
atic arthritis (PsA), and that patients treated with a second
TNFa inhibitor incur higher costs than those receiving
their first TNFa inhibitor [6]. This highlights the impor-
tance of maintaining treatment with the same TNFa inhib-
itor from both clinical and healthcare cost perspectives.

Golimumab is a human anti-TNFa monoclonal anti-
body with high binding affinity for both soluble and trans-
membrane TNF [7]. It improves the signs and symptoms
of disease in patients with RA, axial spondyloarthritis
(SpA; including non-radiographic SpA and ankylosing
spondylitis) or PsA [7]. In phase III trials, the golimumab
retention rate was high among patients who received it as
first-line biological therapy, with approximately 70% of
recipients remaining on golimumab after 5 years [8—10].
In patients with RA who had experienced failure on other
anti-TNFa agents, the 5-year retention rate for golimumab
was approximately 40% [11]. Studies in a real-world set-
ting have also indicated a high probability of persistence
with golimumab treatment in patients with RA, axial SpA
or PsA, with 3-year retention rates generally around 60%
when it was used as the first biological drug and 50-60%
when it was given as second-line biological treatment [12,
13].

The BIOBADASER registry, which was established in
2001, collects long-term follow-up data on patients with
rheumatic disorders being treated with biological drugs
in a real-world setting in Spain [14]. The database pro-
vides an opportunity to evaluate real-life, long-term persis-
tence with antirheumatic treatments among patients with
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immune-mediated rheumatic disorders. The objective of
the current study was to assess the probability of retention
with golimumab treatment for up to 5 years after treat-
ment initiation in patients with RA, axial SpA or PSA who
received it as any line of anti-TNFa therapy, and to iden-
tify factors associated with greater retention rate, using
data from the BIOBADASER registry.

Methods

This was a retrospective noninterventional study, involving
a database analysis of BIOBADASER, which focused on
the long-term retention rate of golimumab therapy. BIOBA-
DASER involves investigators from 35 university hospitals
representative of the Spanish healthcare system. Patients are
enrolled when they initiate a biological therapy and are fol-
lowed up prospectively until treatment discontinuation. The
registry is supported by the Spanish Agency of Medicines
(https://www.aemps.gob.es/en/home.htm) and the Spanish
Society of Rheumatology (https://www.ser.es/).

Patients

The present study included all adult patients from partici-
pating centers who had ever been treated with golimumab
for an approved indication (RA, axial SpA including non-
radiographic axial SpA and ankylosing spondylitis, or PsA)
and had initiated it more than 6 months before the analysis
date. Data extraction occurred in October 2017. All patients
had signed informed consent to be included in the BIOBA-
DASER registry, covering subsequent analysis such as the
present analysis. Patients’ information was managed as
anonymized aggregated data and, as approved by the Clini-
cal Research Committee, specific informed consent for this
analysis was not required.

Outcome variables

The primary objective of this analysis was to assess the
probability of retention with golimumab treatment up to
5 years after treatment initiation. The main variables were
treatment start date (the date golimumab was administered
for the first time after prescription) and treatment discontinu-
ation date (the date golimumab was definitively stopped).
Patients who stopped golimumab and resumed it after more
than 90 days were counted as permanent discontinuations.
Secondary objectives were to assess the probability of goli-
mumab retention by disease type (RA, axial SpA and PsA)
and by line of biological therapy (first, second, or third or
later), and to explore potential factors associated with reten-
tion (including demographic and disease-related variables).
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Procedures

Data were obtained retrospectively from the BIOBA-
DASER database for all patients for the period from first
golimumab prescription until permanent golimumab dis-
continuation (or last observation for those remaining on
treatment). Data collection did not affect the treatment
administered to patients. The study was approved by the
reference committee and performed in accordance with
Good Pharmacoepidemiology Practice standards and the
principles of the Declaration of Helsinki. An aggregated
report was obtained for this analysis, with no individual-
ized data; consequently, specific informed consent for this
study was not required.

Statistical analysis

Summary descriptive statistics were presented as means
with standard deviations, medians with percentiles and
percentages when applicable. The probability of retention
of golimumab treatment was assessed using Kaplan—-Meier
survival analysis. Patients were right-censored if data were
not available for a specific timepoint and for patients remain-
ing on treatment at the time of data analysis. Kaplan—Meier
analyses were performed for each specific disease (RA, axial
SpA, PsA) and line of golimumab therapy (first, second, or
third or later line of biological therapy). Differences accord-
ing to indication and line of treatment were evaluated using
the log-rank test. Cox regression analysis was performed to
identify factors associated with golimumab discontinuation.
Factors included in the Cox regression were background
disease, line of therapy, co-medication and other factors
described in previous literature as potential influencers of
response to TNFa inhibitors, namely gender, smoking status
or weight [15-17].

Results

At the time of data extraction, 353 patients (mean age
52.2 years) fulfilled the inclusion criteria [162 men (45.9%)
and 191 women (54.1%)]. The main patient demographic
and disease characteristics are summarized in Table 1. The
indication for golimumab was RA for 105 patients (29.8%),
axial SpA for 147 (41.6%) and PsA for 101 (28.6%). Median
duration of disease at the onset of golimumab treatment was
8.0 (interquartile range 2.8—15.0) years. Golimumab was the
first biological drug in 40.1% of patients, second in 30.1%
and third or later biological drug in 29.8%. Overall, the most
common concomitant medications at the time of golimumab
initiation were methotrexate (33.7%) and steroids (26.0%).

Percentages for specific background disease are shown in
Table 1.

The overall probability of retention of golimumab since
treatment initiation was 85.9% (95% confidence interval
81.4-89.5%) at year 1, 73.7% (67.1-79.1%) at year 2, 68.5%
(60.5-75.1%) at year 3, 60.6% (50.2-69.5%) at year 4 and
57.1% (44.9-67.5%) at year 5.

Retention of golimumab was similar for patients with
RA, axial SpA or PsA (log-rank p=0.070, Fig. 1). For RA,
the probability of retention at years 1, 2 and 3 was 81.8%,
62.4% and 58.3%, respectively; patient numbers at year 4 or
later were too small to estimate probability. For patients with
axial SpA, the probability of retention was 87.5% (year 1),
76.1% (year 2), 70.2% (year 3), 56.0% (year 4) and 48.0%
(year 5), whilst it was 87.6% (year 1), 80.1% (year 2), 75.6%
(year 3) and 70.6% (year 4) for PSA patients.

The rate of retention with golimumab therapy was greater
when it was used as the first biological agent than when it
was used as the second or third (or later) biological drug
(log-rank p <0.001, Fig. 2). When used as the first biologi-
cal drug, the probability of retention was 94.5% (year 1) and
85.4% (year 2); there were insufficient cases for assessment
at year 3 or beyond. When used as the second biological
drug, the probability of retention was 89.8% (year 1), 75.2%
(year 2), 67.4% (year 3) and 59.2% (year 4). The values were
69.6%, 58.4%, 54.5% and 46.1%, respectively, when goli-
mumab was used as third-line/later biological therapy.

Results from the Cox regression analysis to identify fac-
tors associated with retention of golimumab are shown in
Table 2. The probability of retaining golimumab therapy
was greater in patients who received it as first-line biologi-
cal therapy rather than second- or third-line/later biological
therapy (hazard ratio for discontinuation with second-line vs
first-line therapy 2.30, 95% CI 1.16—4.55, and for third-line
vs first-line therapy 3.92, 95% CI 2.07-7.39), and in those
receiving concomitant methotrexate (HR for discontinuation
0.55, 95% CI1 0.33-0.91). The probability was lower in those
needing concomitant steroids (HR for discontinuation 2.83,
95% CI 1.72-4.66). The rate of golimumab retention seemed
to be slightly lower in patients with RA compared with axial
SpA or PsA but did not reach statistical significance.

Discussion

This registry analysis found that the overall probability of
retention of golimumab treatment for patients with RA, axial
SpA or PsA in a real-world setting was high in the short
term (approximately 86% after 1 year) as well as in the long
term, with an overall retention rate of up to 57% after 5 years
of treatment initiation. Retention rates did not differ sig-
nificantly between the different indications but were higher
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Table 1 General characteristics

. . All (N=353) Rheumatoid arthri- Axial spondyloar- Psoriatic
of patients at golimumab tis (V= 105) thritis (V=147)  arthritis
initiation (N=101)

Age

Years, mean (SD) 52.2 (11.0) 57.2(11.2) 49.8 (11.5) 50.4 (11.8)
Gender

Male, n (%) 162 (45.9) 23 (21.9) 98 (66.7) 41 (40.6)

Female, n (%) 191 (54.1) 82 (78.1) 49 (33.3) 60 (59.4)
Duration of disease

Years, median (IQR) 8.0 (2.8-15.0) 7.1 (2.7-12.9) 8.9 (3.2-19.4) 7.1 (2.8-11.6)
Smoking habit

Never, n (%) 194 (55.0) 49 (46.7) 76 (51.7) 69 (68.3)

Current, n (%) 81 (23.0) 21 (20.0) 46 (31.3) 14 (13.9)

Past, n (%) 37 (10.5) 18 (17.1) 10 (6.8) 9(8.9)

Not available, n (%) 41 (11.6) 17 (16.2) 15(10.2) 9(8.9)
Body mass index

Normal weight 75 (21.2) 28 (26.7) 27 (18.4) 20 (19.8)

Overweight 120 (34.0) 24 (22.9) 61 (41.5) 35 (34.7)

Obesity 74 (21.0) 23 (21.9) 30 (20.4) 21 (20.8)

Not available, n (%) 84 (23.8) 30 (28.6) 29 (19.7) 25 (24.7)
Order of golimumab treatment®

First biological, n (%) 145 (40.1) 57 (52.8) 47 (31.3) 41(39.4)

Second, n (%) 109 (30.1) 24 (22.2) 52 (34.7) 33 (31.7)

Third or later, n (%) 108 (29.8) 27 (25.0) 51 (34.0) 30 (28.9)
Concomitant medication

Steroids, n (%) 94 (26.0) 54 (50.0) 19 (12.7) 21 (20.2)

Methotrexate, n (%) 122 (33.7) 59 (54.6) 22 (14.7) 41 (39.4)

Sulfasalazine, n (%) 22 (6.1) 2(1.9) 15 (10.0) 5(4.8)

Leflunomide, n (%) 46 (12.7) 27 (25.0) 427 15 (14.4)

IQR interquartile range, SD standard deviation

“Nine patients received two different golimumab treatments during follow-up

when golimumab was used as the first biological agent rather
than as a later line of biological treatment.

The high level of golimumab retention seen in the
BIOBADASER registry is consistent with previous data.
Other real-world studies have shown high persistence with
golimumab therapy over time, although they were limited
by a shorter follow-up or were restricted to one specific
disease [12, 13, 18, 19]. Overall, across all indications and
lines of therapy, 3-year retention rates were 32—-67% in these
studies, with the lowest rates generally reported for third or
later lines of biological treatment [12]. In the current study,
golimumab retention at 3 years was 68.5% and, although
findings are limited by lower patient numbers, data suggest
a high retention rate also at years 4 and 5, which has not
been described previously for golimumab in routine clini-
cal practice.

Real-world studies complement the information provided
by clinical trials [12, 20]. In long-term extensions of goli-
mumab clinical trials, the 5-year retention rate on the drug
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was approximately 70% when it was administered as first-
line biological therapy in patients with RA, axial SpA or
PsA, and 40% when given after failure of other TNFa inhibi-
tors in RA patients [8§—11]. The current registry study was
only able to estimate retention rates up to year 2 for first-line
use (85.4%), but the results appear to be consistent with the
clinical trial findings.

The current analysis did not include a comparison with
other TNFa inhibitors. However, other real-world studies
have suggested that retention is at least as good, and pos-
sibly better, with golimumab than with some other TNFa
inhibitors over 3 years [5, 21]. Low immunogenicity, good
tolerability with a very low percentage of injection-related
side effects and ease of use (1-month dosing and easy-to-
use device) can account for better patient acceptance of the
drug and, ultimately, high golimumab retention rates [22].
In the current study, regression analysis confirmed that the
probability of continuing treatment with golimumab was
higher when it was used as the first biological agent rather
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Fig.1 Rate of retention of treatment with golimumab according to
the underlying rheumatic disease (log-rank p=0.070)

Kaplan-Meier survival estimates

8
T
2
o
k]
=
©
o
8
° g
T S
o
S
o T T T T T
0 1 2 3 4
(years)
== First biological drug mmmmm Second biological drug
mmm  Third or further biological drug
Year: 0 1 2 3 4
— 145 74 28 7 4
— 109 62 40 19 11
— 108 49 34 16 9

Fig.2 Rate of retention of treatment with golimumab according to
treatment line (log-rank p <0.001)

than as second- or third-line/later biological therapy. This
is consistent with data reported previously for golimumab
and other TNFa inhibitors [11, 12, 23]. Golimumab reten-
tion was better in patients who were receiving concomitant
methotrexate. This has been reported previously for goli-
mumab and other anti-TNFa agents in RA patients, and
probably relates to a synergistic effect associated with a
reduction in the immunogenicity of anti-TNFa monoclonal

Table 2 Factors associated with the retention of treatment with goli-
mumab: hazard ratios for risk of discontinuation of golimumab (Cox
regression analysis)

Hazard ratio 95% P
confidence
interval
Initial model
Gender (women vs men) 1.23 0.62-2.44 0.56
Age at golimumab initiation 1.01 0.99-1.04 0.25
Disease duration 0.99 0.96-1.02 0.38
Smoking habit (vs non- 1.67 0.85-3.26 0.13
smoker)

Overweight (vs normal) 1.61 0.74-3.52 0.23
Obesity (vs normal) 1.53 0.64-3.66 0.33

1.28-7.32 0.01
2.18-12.49 <0.01

Second vs first biological drug  3.06
Third vs first biological drug ~ 5.22

Axial SpA vs RA 0.79 0.36-1.73 0.55
PsA vs RA 0.59 0.27-1.29 0.19
Methotrexate 0.41 0.21-0.80 0.01
Steroids 4.26 2.26-8.04 <0.01

Final model

Gender (women vs men) 1.38 0.84-2.27 0.21
Age at golimumab initiation 1.01 1.00-1.03 0.14
Second vs first biological drug  2.30 1.16-4.55 0.02
Third vs first biological drug ~ 3.92 2.07-7.39  <0.01
Methotrexate 0.55 0.33-0.91 0.02
Steroids 2.83 1.72-4.66  <0.01

PsA psoriatic arthritis, RA rheumatoid arthritis, SpA spondyloarthritis

antibodies [1, 21, 24]. Finally, golimumab retention was
reduced in patients who were receiving concomitant ster-
oids, which is consistent with other reports that suggest
a need for steroids may be a marker of increased risk of
future treatment failure [1]. With regard to other potential
factors, smoking habit, body mass index and diagnosis
were not associated with golimumab retention rate in the
Cox regression model. However, several studies suggest
that smoking habit [17] and being overweight or obese [15,
16] can reduce the response to anti-TNFa agents. Failure
to find these associations in our study can be explained, in
part, by the limited sample size.

In conclusion, long-term retention of treatment with goli-
mumab was high in this real-world study of patients with
RA, axial SpA or PsA. Factors associated with an increased
probability of retaining golimumab treatment included use
as first-line biological therapy and concomitant methotrexate
treatment, while steroid need was associated with reduced
retention. We cannot rule out the influence of other factors;
this aspect requires a larger study to be conducted.
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