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Abstract
Aim: To describe the persistence of biologic disease modifying anti-rheumatic drugs (bDMARDs) in Australian
rheumatoid arthritis (RA) patients, and assess the influence of methotrexate and other conventional DMARD
(cDMARD) concomitant medications, and treatment line on bDMARD persistence and glucocorticoids usage.
Method: RA patients, from the 10% Australian Medicare random sample, aged ≥18 for whom bDMARDs were
dispensed were included. Individual sub-cutaneous (SC) anti-tumor necrosis factor-a (anti-TNFa) agents were
combined as they were equivalent.
Results: Data from 1230 patients were analyzed. For all patients the 12-month persistence rates (based on
Kaplan–Meier estimates) were 76% for intravenous (IV) tocilizumab, 63% abatacept (SC/IV), 61% SC-anti-TNFs
and 36% IV-infliximab. Persistence rates on first-line bDMARDs were 79% (tocilizumab and abatacept), 64%
(SC-anti-TNFs) and 13% (infliximab); rates were sustained for tocilizumab but dropped to 49% for abatacept
and 51% for SC-anti-TNFs in the second-line setting. Median treatment persistence was 40 months tocilizumab
(95% CI: 30-ND), 33 months abatacept (95% CI: 20-ND); 22 months SC-anti-TNF (95% Cl: 18–27), and
4 months infliximab (95% CI: 2–13). Longer persistence was observed for SC-anti-TNFs and abatacept combined with methotrexate or other cDMARDs. For tocilizumab, persistence was robust with or without concomitant medications. The median oral glucocorticoid doses decreased from 4.1 mg/day (min 0, max 21) to 2.0 mg/
day (min 0, max 17.3) over 2 years.
Conclusions: Treatment persistence was longer on tocilizumab followed by abatacept then SC-anti-TNF therapy
and was influenced by co-therapy. Glucocorticoid dosage decreased with bDMARD use. This real-world data
highlights that persistence on bDMARDs differs according to biologics mode of action and co-therapy.
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INTRODUCTION
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Rheumatoid arthritis (RA) is a heterogeneous disease
with no validated predictors for determining optimal
choice of therapy in individual patients. Treatment
guidelines for RA recommend starting biologic disease
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modifying anti-rheumatic drugs (bDMARDs) in combination with methotrexate (MTX) in patients responding
insufficiently to MTX and/or other conventional
DMARDs (cDMARDs) with or without glucocorticoids.1
Persistence on treatment has been suggested as a
surrogate for treatment effectiveness.2–6 There is limited data on treatment persistence by mode of action
in the same RA population. Persistence on tumor
necrosis factor-a (TNF) inhibitors has been reported
in several registries but there are few reports of persistence on tocilizumab in the real-world setting.7–12 The
Danish Rheumatological Database described 48 weeks
drug survival rates of 61% (tocilizumab), 41% (infliximab), 56% (etanercept) and 52% (adalimumab).9
The Japanese Osaka University Biologics Rheumatic
Diseases registry reported 1 year drug continuation
rates of 89% (tocilizumab), 73% (infliximab), 86%
(etanercept) and 78% (adalimumab). In the latter registry, the continuation rates for tocilizumab and etanercept were significantly higher than those for
infliximab and adalimumab.8 The most frequent reasons given for discontinuation are adverse events for
tocilizumab and a lack of efficacy for adalimumab
and infliximab.8 In addition data from a Slovenian
registry that examined biologic drug survival after first
TNF inhibitor failure, found that a second TNF inhibitor was more likely to fail earlier than a bDMARD
with a different mode of action, such as tocilizumab
and rituximab.12
In the Australian landscape, preliminary data on the
persistence or survival time on bDMARDs with different
modes of action (from the Optimising Patient outcomes in Australian rheumatoLogy-OPAL registry)
appear to be consistent with the findings from the Japanese registry.13
However, there remain a number of unanswered
questions regarding the persistence on bDMARDs in
Australia, including the influence of concomitant medications and the effect of changing bDMARD mode of
action on bDMARDs persistence.
Glucocorticoids play an important role in the management of RA patients.14–16 However, long-term use is
not without side-effects.17,18 TNF inhibitors were previously shown to result in significant reduction in glucocorticoid doses19–21 and recently the effect of
tocilizumab
on
glucocorticoid
sparing
was
reported.22,23 However, the effects of various bDMARDs
on glucocorticoid use in the same patient population
has not been investigated. Therefore, this study
describes the persistence on bDMARDs in the

1582

Australian landscape and assesses the impact on glucocorticoid usage.

METHODS
Study design
This study is a retrospective, observational, non-interventional review of a sample of RA patients in the Australian Medicare database (dating from 1 August, 2010
to 30 June, 2014).
Approval for this study and publication of the results
were obtained from the External Request Evaluation
Committee for the Department of Human Services; no
approval from an independent ethics committee was
required for this aggregate data.
The primary objective was to describe the persistence
on bDMARDs in the Australian landscape. The secondary objectives were to investigate the influence of
MTX and other cDMARDs concomitant medications,
patient age at initiation and treatment line on
bDMARDs persistence. The average annual glucocorticoid consumption before and after patients take
bDMARDs for the management of their RA and the
influence of MTX and other cDMARDs concomitant
medications on the glucocorticoid consumption over
the time were also assessed.

Patient population
Adult patients aged 18 years or older who met the
Australian Pharmaceutical Benefit Scheme (PBS) reimbursement criteria24,25 for a bDMARD for the treatment of RA and who had bDMARDs dispensed for
the treatment of RA from 1 August, 2010 until 30
June, 2014, were selected for inclusion in the analyses.
The PBS eligibility criteria mandate that a patient must
fail a 6 month intensive course of DMARDs and have
active disease (20 affected small joints or four large
joints, erythrocyte sedimentation rate [ESR] >25 or Creactive protein [CRP] >15 mg/dL). Patients are eligible for PBS subsidized treatment for only one
bDMARD at a time and the response must be document after 3 months and then every 6 months thereafter (joint count and blood tests) to stay eligible on
treatment. They are eligible to swap between
bDMARDs within a treatment cycle (while documenting a response).
The glucocorticoid analysis included concessional
(government subsidized) RA patients aged 18 years or
older, who had bDMARDs dispensed for the treatment
of RA from 1 August, 2010 until 31 July, 2013 and who
had persisted on bDMARDs for 2 years. We had

International Journal of Rheumatic Diseases 2018; 21: 1581–1590

Persistence on bDMARDs in Australia

performed a sensitivity analysis which showed that
when considering concessional patients only, the rate
of co-medication with methotrexate is similar to that
for all patients, with only around 2% difference in total
patients co-medicating (data not shown).

Data source
Data were provided by the Australian Department of
Health and Aging (DoHA) through PROSPECTION, an
Australian healthcare consulting company. Ten percent
of the patients were taken as a random representation
of the living RA population in Australia. Data collection
included summary data that allowed for identification
and description of dispensing patterns only (demographic and RA biologic dispensing data).
The RA patient population was identified based on
the required specific PBS item codes for each bDMARD
script, which are specific to disease indication and medication dose. Initial dose and repeat doses have separate
item codes.

Treatments
Data were collected for intravenous (IV) and sub-cutaneous (SC) abatacept, SC adalimumab, SC certolizumab pegol, SC etanercept, SC golimumab, IV
infliximab and IV tocilizumab. Rituximab was excluded
from the analysis due to the broad variability in time to
next treatment. All formulations of MTX, sulfasalazine,
leflunomide were included in the analyses. Only oral
glucocorticoids were analyzed.
The start date of 2010 was chosen as it was the date
from which all of the above bDMARDs were available
through the PBS.

Definition of persistence
Persistence was defined as the time from when the
first dose of a particular bDMARD (regardless of
route of administration) was dispensed until the
date of the last dose when there had not been a
script dispensed for 6 months; except for infliximab,
where an 8-month gap was applied. This window
was selected because the subsidized prescription frequency was 7-monthly for infliximab and 6-monthly
for the other assessed bDMRADs. For abatacept, a
new SC formulation became available during the
data collection period; however, patients who moved
from an IV to SC were considered persistent.
Patients were considered not persistent at the time
they switched to another bDMARD. Patients with
one dispensing of a bDMARD were considered persistent for 1 month.
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Statistics
Analyses were performed for all patients by concomitant medication, with the following sub-groups: (a)
monotherapy (bDMARDs prescribed in the absence of
cDMARDs and MTX); (b) combination MTX (bDMARD
prescribed with MTX at initiation, with or without other
cDMARDs and excludes patients taking other
cDMARDs only); and (c) combination cDMARDs
(bDMARD prescribed with a cDMARD at initiation,
with or without MTX and excludes patients taking MTX
only). Patients taking cDMARDs and MTX were
counted in both groups (b) and (c) and therefore the
combined total of the sub-groups does not equal the
total number of patients included in the ‘All bDMARD
population’ analysis. Analyses were also performed by
line of bDMARD treatment (first, second or third line
bDMARDs).
Data were summarized using descriptive statistics for
continuous variables and frequency counts and percentages for categorical variables. The time-to-endpoints
were summarized using Kaplan–Meier (K-M) methodology; persistence times for patients were censored if
they were ongoing at the time of data transfer. Comparisons between groups were made using the log rank test
which used the length of time a patient remained on a
particular prescription of a bDMARD treatment for RA;
however, no adjustments were made to account for the
multiple tests (as is standard in epidemiological
research). The K-M estimates for the probability of persisting on a medication have been represented as percentage in the results. Individual SC-anti-TNFs were
equivalent in all analyses and therefore they were combined for simplicity; and since patients could have
taken more than one medication in this category during
the observation period, the number of patients in the
SC-anti-TNF group is greater than the number of
patients in the study.
Change in glucocorticoid use, within a group, was
assessed using the Wilcoxon Signed Rank test.

RESULTS
Treatment persistence
A total of 1230 patients met the inclusion criteria for
the treatment persistence analyses. The majority were
female (n = 895, 73%) in the age range 18–64 years
(n = 903; 73%). Basic demographics at the time of
starting bDMARD are presented in Table 1. All were
similar with the exception of abatacept which was more
commonly used in those aged over 65 years.

1583

G. Jones et al.

Table 1 Demographics at the time of bDMARD initiation
bDMARD†

Age

Adalimumab (N = 593)
Etanercept (N = 459)
Tocilizumab (N = 308)
Abatacept (N = 284)
Golimimab (N = 267)
Certolizumab (N = 171)
Infliximab (N = 40)

Gender

Years

n

%

18–64
65+
18–64
65+
18–64
65+
18–64
65+
18–64
65+
18–64
65+
18–64
65+

454
139
339
120
219
89
188
96
199
68
130
41
32
8

77
23
74
26
71
29
66
34
75
26
76
24
80
20

F
M
F
M
F
M
F
M
F
M
F
M
F
M

n

%

444
149
344
115
234
74
225
59
207
60
136
35
27
13

75
25
75
25
76
24
79
21
78
22
80
20
68
32

bDMARD, biologic disease-modifying antirheumatic drugs.
†Patients might have received more than one bDMARD therefore the n value does not add up to 1230.

Table 2 Concomitant medications and bDMARD persistence rates at 12 months post-treatment initiation, percentage based on
Kaplan–Meier estimates of persistence
All
n
SC-anti-TNFs
Tocilizumab
Abatacept
Infliximab

1490
308
284
40

12 months
61%
76%
63%
36%

Combination
cDMARD‡

Combination
methotrexate†
n
864
139
197
14

12 months
63%*
71%
65%
62%****

n
570
97
90
7

12 months
66%**
77%
66%
43%

Monotherapy
n

12 months

420
118
63
22

53%***
77%*****
58%
13%

bDMARD, biologic disease-modifying antirheumatic drugs; cDMARD, conventional disease-modifying antirheumatic drugs; SC-anti-TNF, subcutaneous anti-tumor necrosis factor.
†bDMARD prescribed with methotrexate at initiation, with or without other cDMARDs and excludes patients taking other cDMARDs only.
‡bDMARD prescribed with cDMARDS other than methotrexate at initiation, with or without methotrexate and excludes patients taking methotrexate only.
*P = 0.0004 for SC-anti-TNFs with combination methotrexate at initiation versus SC-anti-TNFs monotherapy.
**P = 0.0001 for SC-anti-TNFs with combination cDMARD at initiation versus SC-anti-TNFs monotherapy.
***P < 0.0001 SC-anti-TNF monotherapy versus tocilizumab monotherapy.
****P = 0.007 infliximab with combination methotrexate versus infliximab monotherapy.
*****P = 0.013 tocilizumab monotherapy versus abatacept monotherapy.

Overall, at 12 months post-initiation of bDMARDs,
the rate of persistence on treatment based on K-M estimates of persistence was 76% for tocilizumab, 63% for
abatacept, 61% for SC-anti-TNFs and 36% for infliximab (Table 2).
Persistence rates were higher when comparing SCanti-TNFs in combination with MTX and in combination with other cDMARDs to monotherapy SC-antiTNFs (63% [P = 0.0004] and 66% [P = 0.0001] vs.
53%); infliximab in combination with MTX to
monotherapy infliximab (62% vs. 13%; P = 0.0069);
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monotherapy tocilizumab to monotherapy anti-TNFs
(77% vs. 53%; P < 0.0001) and monotherapy tocilizumab to monotherapy abatacept (77% vs. 58%;
P = 0.013). Persistence rates on abatacept were higher
in combination with MTX and in combination with
other cDMARDs to monotherapy abatacept (65% and
66% vs. 58%; P = 0.013). No differences in the 12months persistence rates were observed across concomitant treatment groups for tocilizumab (Table 2).
The median time to stopping treatment in the overall
population (Fig. 1a) was the longest for tocilizumab
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Figure 1 Kaplan–Meier estimates of treatment persistence by concomitant medication.
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Table 3 Line of treatment and bDMARDs persistence rates at 12 months post treatment initiation, percentage based on Kaplan–
Meier estimates of persistence
First line

SC-anti-TNFs
Tocilizumab
Abatacept
Infliximab

Second line

Third line

n

12 months

n

12 months

n

12 months

1011
83
82
26

64%
79%*
79%*,**
13%

358
90
101
-

51%
81%***
49%
-

95
93
77
5

56%
72%
60%
50%

bDMARD, biologic disease-modifying antirheumatic drugs; SC-anti-TNF, subcutaneous anti-tumor necrosis factor.
*P < 0.0001 versus infliximab first line.
**P < 0.05 versus SC-anti-TNFs first line.
***P < 0.0001 versus SC-anti-TNF and abatacept second line.

(40 months, 95% CI: 30 to not determined [ND])
(Fig. 1a). As monotherapy, the median time to stopping tocilizumab was not reached (Fig. 1b); abatacept
had a longer median time to stopping treatment
(23 months; 95% CI: 7 to ND) than SC-anti-TNFs and
infliximab. In combination therapy with MTX, or in
combination with cDMARDs at initiation, the median
time to stopping treatment was longest for abatacept
(Fig. 1c, d). Persistence rates at 12 months by line of
treatment were also assessed; differences were observed
for treatment lines across the bDMARDs analyzed
(Table 3). Overall, the persistence rates decreased with
the line of treatment for the assessed bDMARDs, with
the exception of infliximab; however, there were only
five patients receiving the treatment in the third-line setting. As first line treatment, both abatacept and tocilizumab had higher persistence on treatment than SC-antiTNFs. As second line treatment, tocilizumab had higher
persistence at 12 months than abatacept and SC-antiTNFs.
The median time to stopping treatment when administered as a first-line bDMARD was 39 months (95%
CI: 27 to ND) for tocilizumab, 29 months (95% CI:
22–36) for SC-anti-TNFs and 2 months (95% Cl: 1–3)
for infliximab. The median time to stopping abatacept
was not reached. As second-line therapy, the median
time to stopping treatment was 12 months (95% CI: 10
to ND) for abatacept and 13 months (95% CI: 10–20)
for SC-anti-TNFs. The median time to stopping tocilizumab was not reached. As third-line therapy, the median
time to stopping treatment was 29 months (95% CI: 19
to ND) for tocilizumab, 26 months (95% CI: 10 to
ND) for abatacept and 17 months (95% CI: 9 to ND)
for SC anti-TNFs. The median was not assessed for
infliximab in the second and third line of treatment due
to low patient numbers.
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The persistence on treatment relative to age groups
was assessed and no differences were observed (data
not shown).

Glucocorticoid usage
A total of 230 patients met the criteria for inclusion in
the glucocorticoid analysis, of whom 112 (49%)
patients were aged ≥ 65 years and the majority were
female (n = 186; 81%). For all patients (n = 230), the
median dose of oral glucocorticoids was 4.1 mg/day
(min 0, max 21) at 1 year prior to initiation of a
bDMARD, 2.9 mg/day (min 0, max 22.2) and 2.0 mg/
day (min 0, max 17.3) at 1 and 2 years, respectively,
post-bDMARD initiation. The average daily glucocorticoids consumption by bDMARD in any setting (in combination with cDMARDs and as monotherapy) is
presented in Figure 2. Daily dose changes at 1–2 years
post-initiation of bDMARD from 1 year before initiation of bDMARD were statistically significant for all
bDMARDs (P < 0.0001), all anti-TNFs (P < 0.0001)
and tocilizumab (P = 0.0002).
The percentage of patients who stopped glucocorticoids 1–2 years post-initiation of bDMARDs was 34%
for all RA bDMARDs, 36% for all anti-TNFs, 18% for
abatacept and 36% for tocilizumab. Thirty-one percent
of the patients who remained on biologics for the
observation period in the ‘all RA bDMARDs’ group had
an increase in glucocorticoids dose and 60% had a
decrease after 1 year and 65% after 2 years. The percentage increase and decrease in glucocorticoids doses
for all groups are listed in Table 4.

DISCUSSION
This study used Australian dispensing data to assess
bDMARD
treatment
persistence
rates
and
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Figure 2 Average daily glucocorticoid consumption in patients taking a bDMARD in any setting (combination and as monotherapy). bDMARD, biologic disease-modifying antirheumatic drugs.

glucocorticoid usage over time in Australian RA
patients. Our results have shown that, in the real-world
clinical practice setting, Australian RA patients have
high persistence rates on bDMARDs, with tocilizumab
having the highest persistence rates at 12 months posttreatment initiation, followed by abatacept then SCanti-TNFs therapy. Persistence on tocilizumab was consistent and independent of co-medication status and
the line of treatment. Superior persistence for both
abatacept and tocilizumab over SC-anti-TNFs was
observed in the first-line setting. The persistence on
abatacept and SC-anti-TNFs decreased in the secondand third-line settings, whereas the persistence on tocilizumab remained relatively stable.
Persistence on treatment has been identified as a surrogate for treatment effectiveness;2–6 however, in the
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absence of patient level data in our study, it is not possible to determine whether these results are consistent
with the published data reflecting real-world efficacy or
representative of the underlying characteristics of specific patient populations receiving specific treatments as
restricted under the Australian funding rules for
bDMARDs.24,25
Our results are consistent with a recent study by Johnston et al., although their investigated population was
limited to patients who had received at least one previous bDMARD.26 The persistence rates on SC-anti-TNFs
were lower in Australian RA patient than previously
reported.10, 27 The observed persistence rates for abatacept at 12 months are higher than those reported for
the German RA patients (Australia 63% vs. Germany
50%), while persistence rates on infliximab were lower

1587

G. Jones et al.

Table 4 Proportion of patients with glucocorticoids dose changes from 1 year before to 1 and 1–2 years after initiation of
bDMARDs.

All RA bDMARDs
All RA anti-TNF
Abatacept
Tocilizumab

Time period

n

Increased n (%)

Decreased n (%)

No change n (%)

1 year after
>1–2 years after
1 year after
>1–2 years after
1 year after
>1–2 years after
1 year after
>1–2 years after

230
230
145
145
45
45
62
62

72 (31)
63 (27)
46 (32)
34 (23)
19 (42)
18 (40)
23 (37)
14 (23)

137 (60)
149 (65)
90 (62)
101 (70)
21 (47)
23 (51)
34 (55)
43 (69)

21 (9)
18 (8)
9 (6)
10 (7)
5 (11)
4 (9)
5 (8)
5 (8)

bDMARD, biologic disease-modifying antirheumatic drugs; RA, rheumatoid arthritis; anti-TNF, anti-tumor necrosis factor.

for the Australian RA patients (Australia 36% vs. Germany 48%).28 The pattern for lower persistence rates
on infliximab versus SC-anti-TNFs is consistent with
that reported for Swedish RA patients.10 The persistence
rates appear to decrease in our study with the line of
treatment for abatacept and SC-anti-TNFs, which is in
contrast with the recently published Danish registry
data.29 Persistence rates on tocilizumab were higher
regardless of the line of treatment or concomitant medications status, unlike the study by Gabay et al.,7 which
showed that persistence on tocilizumab was higher
when administered in combination with cDMARDs.
The 12-month persistence rates were slightly lower than
what was reported in the Japanese registry data.8
Of the patients taking abatacept, a higher proportion
was in the over 65 years age group, compared to other
bDMARDs. This might be due to a perception that it is
safer than other bDMARDs, although available data do
not support this.30,31 Despite the fact that it is not reimbursed in Australia as monotherapy, abatacept appears
to be used as a monotherapy in approximately 22% of
the abatacept-treated patients. Similar results were seen
for infliximab.
In the Australian setting, the mean dose of glucocorticoids decreases in the 2 years after commencing a
bDMARD. This was most obvious for tocilizumab and
SC-anti-TNFs. While the majority of patients decrease
their dose of glucocorticoid, a proportion (31%) had
an increase in dose over time. It is not possible to determine the reasons for this due to the nature of the study
as the medical histories of the patients are absent. It is
also noteworthy that the only patients included in these
analyses were concession card holders. To qualify for a
concession card the patient must meet specific socioeconomic criteria which in itself may define a population
of patients with higher social stress and comorbidity
than those with greater economic resources. These
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findings regarding corticosteroids therefore may not be
generalizable to the overall population.
Strengths of this study include the population-based
Australia-wide data with random sample of both public
and private use. In addition, results seemed robust if we
varied the year of observation (data not shown).
The study has some limitations, being retrospective
and observational. The data represents a sample population of prescribing patterns with no individual level
patient medical history to confirm derived comparative
effectiveness of the assessed therapies or the role of any
associated toxicities. We acknowledge that there may
be a greater likelihood of a switch between TNF agents
due to intolerance, whereas it is less likely to switch
patients from a novel drug class (tocilizumab, abatacept) due to minor toxicities or patient preference. The
analyzed data were only available for scripts filled and
not confirmed to be taken by the patients. Finally,
there were small numbers of patients on infliximab,
leading to some uncertainty around its short persistence.

CONCLUSION
In the Australian clinical practice setting treatment persistence was longer on tocilizumab followed by abatacept, then SC-anti-TNFs therapy and was influenced by
co-therapy. Glucocorticoid dosage decreased with
bDMARD use.
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