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ABSTRACT

Introduction: Despite the availability of multi-
ple effective therapies, discontinuation/switch-
ing of treatment is common for many patients
with rheumatoid arthritis (RA). This study was
designed to examine initiation of biologic dis-
ease-modifying anti-rheumatic drugs
(bDMARDs) within the Consortium of
Rheumatology Researchers of North America
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(Corrona) RA Registry, and characterize reasons
for discontinuation.

Methods: Inclusion criteria were: Corrona-reg-
istered adults (>18 years) with RA (2002-2011);
age of RA onset: >16years; >6 months’ fol-
low-up after initiation of first/subsequent
bDMARD. Patients receiving both tumor
necrosis factor antagonists and non-TNF
antagonists were included. Treatment discon-
tinuation was defined as first report of stopping
initial therapy or initiation of new bDMARD
at/between visits, using a follow-up physician
questionnaire.

Results: Overall, 6209 patients met inclusion
criteria and 80.7% received TNF antagonists.
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Median time to discontinuation/change of
therapy was 25.1 months (26.5 months with
TNF antagonists vs. 20.5 months with non-TNF
antagonists; log-rank p<0.0001); 82.2, 67.3,
and 51.1% of patients remained on therapy at 6,
12, and 24 months, respectively. Reasons for
discontinuation were captured for 49.2% of
patients, including: loss of efficacy (35.8%);
physician preference (27.8%); safety (20.1%);
patient preference (17.9%); and no access to
treatment (9.0%). Baseline factors with greatest
correlation to discontinuation were modified
Health  Assessment Questionnaire scores,
patient-reported anxiety/depression, initiation
of bDMARD treatment in 2007-2010 versus
2002-2003, and Clinical Disease Activity Index
scores.

Conclusions: Almost one-third of patients in
the US discontinue currently available
bDMARD therapies for RA by 12 months and
almost half by 24 months, most commonly due
to loss of efficacy.

Funding: Corrona LLC and MedImmune.

Keywords: Anti-TNF; DAS28; Disease activity;
Rheumatoid arthritis

INTRODUCTION

During the past 15 years, major paradigm shifts
have occurred in the treatment of rheumatoid
arthritis (RA), related in large part to the intro-
duction of biologic disease-modifying anti-
rheumatic drugs (bDMARDs) and earlier initia-
tion of conventional synthetic DMARDs, which
have demonstrated substantial benefits [1-5].
RA is a chronic and debilitating disease
which negatively impacts patients’ functional
and overall health status, and reduces quality of
life [6, 7]. In some patients, the promising
therapeutic benefits of currently available
bDMARDs, demonstrated in randomized con-
trolled trials (RCTs), may be undermined by
poor adherence and/or early discontinuation of
treatment in clinical practice [8]. Frequent
interruptions of treatment and switching of
therapies makes longer-term clinical

management of RA more challenging, results in
greater costs for healthcare systems, and
requires clinicians to develop sequential treat-
ment strategies based on limited clinical and
economic evidence [5, 9-14].

The extent to which patients with RA in
routine clinical practice settings are cycling
through bDMARDs has been characterized by
some European registries, which have reported
1-year discontinuation rates of 25-54% for
tumor necrosis factor antagonists [15] and
25-55% for other bDMARDs [16]. Two-year
discontinuation rates of 35-50% for TNF
antagonists have also been reported
[15, 17, 18]. There are currently no RCTs ful-
filling inclusion criteria for switching between
bDMARDs [19].

In the US, few studies have examined the
continuation of bDMARDs in patients with RA
[8, 20-25]. The majority have focused on
patients from large US private health plans or
managed care organizations, which generally
exclude patients who are very poor, sick, dis-
abled, or old [26]. Therefore, there is a need for
further investigation into the rates and reasons
for bDMARD discontinuations.

The Consortium of  Rheumatology
Researchers of North America (Corrona) RA
Registry is an independent database of patients
with RA established in 2001, which includes
clinical, laboratory, imaging, medication, and
safety data [27, 28]. To date, Corrona has col-
lected over 90,000 patient-years of data from
over 600 participating rheumatologists
throughout the US (both academic and private)
[28].

This observational study was designed to
examine initiation of bDMARDs in patients
with RA within the Corrona database, and to
characterize reasons for treatment
discontinuations.

METHODS

A study protocol was developed in line with the
Agency for Healthcare Research and Quality
(AHRQ) guidelines for observational studies
[29].

A\ Adis



Rheumatol Ther (2017) 4:489-502

491

Study Population

Figure 1 shows the patient population of the
Corrona database. Data were collected from
patients and their rheumatologists using ques-
tionnaires that gathered information on: dis-
ease  duration, prognostic  information,
physician- and patient-determined standardized
disease severity and activity measures, medical
comorbidities, use of medications (including
DMARDs), laboratory values, and adverse events
(AEs). Follow-up assessments were requested at
4-month intervals and were completed during
routine clinical consultations.

Approvals for participation in Corrona were
obtained from the respective institutional
review boards of the participating academic
sites and from a central institutional review
board for private practice sites. Researchers had
access only to de-identified patient data, and
patient anonymity and confidentiality were
safeguarded in compliance with the Health
Insurance Portability and Accountability Act
(HIPAA).

Study Design

Patients with RA who joined Corrona during
the calendar years 2002-2011 were included in
this study. Inclusion criteria were: adult patients
(aged =>18years); adult-onset RA (aged

Total number of patients in
CORRONA database (March 2012)
N=37563

v

Patients with RA
N=31600

v

Initiated a bDMARD*
N=8468

>16 years); first bDMARD on-study; >6 months’
follow-up available after initiation of first or
subsequent bDMARD therapy (defined as a visit
>180 days after the initiation of bDMARD). The
bDMARDs included TNF antagonists (adali-
mumab, certolizumab pegol, etanercept, goli-
mumab, and infliximab) and non-TNF
antagonists (abatacept, anakinra, rituximab,
and tocilizumab).

The primary outcome was time to discon-
tinuation of therapy, defined as the first report
of stopping initial therapy or initiation of a new
bDMARD at/between visits using a follow-up
physician questionnaire. As many as three rea-
sons for discontinuation were captured, which
were not mutually exclusive. Short-term
(<12 months after induction) and long-term
(=12 months after induction) discontinuation
were also investigated.

Reasons for discontinuation reported by the
physician were summarized for the overall
population and for cohorts defined by fol-
low-up duration, bDMARD class initiated, his-
tory of bDMARD treatment, and concurrent
DMARD treatment. Reasons were categorized as
follows: efficacy (loss of efficacy, disease flare,
inadequate initial response, failure to maintain
initial response); safety (toxicity, lym-
phoma/malignancy, serious AE, infection,
minor AE); physician preference (patient doing
well, treatment no longer required); patient
preference (patient preference, frequency of

l\>

Met inclusion criteria
N=8215

Age <18 N=103
Age of RA onset <16 N=253

l\>

Patients for analysis of durability of
response (N=6209)
TNF antagonist (N=5010)
Non-TNF antagonist (N=1199)
bDMARD naive’ (N=2693)

Did not have 26 months’ follow-up
N=2006

Fig. 1 Corrona patient population. ®bDMARD not started and dropped between visits. At start of treatment. 5DMARD
biologic disease-modifying anti-rheumatic drug, R4 rheumatoid arthritis
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administration, fear of future AE); access (for-
mulary restriction, lack of insurance, cost/in-
surance); other (recent journal report, recent
meeting report, recent lecture, withdrawn by US
Food and Drug Administration, peer suggestion,
other reason).

Statistical Analysis

For the analysis of time-to-change in therapy,
Kaplan-Meier estimates of time to discontinu-
ation were conducted for all initiators; an
unadjusted Kaplan-Meier product limit was
used to estimate durability rates at 6 and
12 months. The influence of baseline covariates
of clinical interest on risk-of-treatment change
and duration of response was investigated using
Cox proportional hazards regression models.
Univariate hazard ratios were used to explore
the association between discontinuation and
initiator characteristics. Hazard ratios for con-
tinuous characteristics are for a 1-unit increase.

RESULTS

Patient Demographics

A total of 6209 patients who enrolled in the Cor-
rona database between 2002 and 2011 met the
inclusion criteria and were included in this anal-
ysis. Mean duration of follow-up was
37.2 months. Patient demographic and disease
characteristics at initiation of therapy are detailed
in Table 1. Overall, mean age was 57.6 years,
78.3% of patients were women, mean duration of
RA was 10.7 years, mean Clinical Disease Activity
Index (CDAI) was 16, mean number of swollen
and tender joints was 4.9, and mean modified
Health Assessment Questionnaire (mHAQ) was
0.5. Patients in the non-TNF antagonist cohort
were older and with longer disease duration and
greater disease activity scores compared with
patients initiating TNF antagonists.

Treatment Initiation

Overall, 80.7% of patients initiated bDMARD
treatment with TNF antagonists; 19.3% with

non-TNF antagonists (Table 1). Etanercept,
adalimumab, and infliximab accounted for

>95% of TNF antagonist use, while abatacept
and rituximab comprised almost 90% of
non-TNF antagonist use. At initiation, 43.4% of
patients were bDMARD-naive and 42.3% in the
non-TNF antagonist cohort had received >2
prior bDMARD:s.

Durability of Response

Median time to discontinuation or change of
treatment was 25.1 months (Fig. 2a). Patients
initiating non-TNF antagonist had lower dura-
bility rates versus those initiating TNF antago-
nists (log-rank p<0.0001); median time to
discontinuation was 26.5 months with TNF
antagonists (N =15010) versus 20.5 months
(N =1199) with non-TNF antagonists (Fig. 2b).
Patients who were bDMARD-naive (N = 2693)
had numerically greater durability of response
to the first bDMARD treatment compared with
patients previously treated with bDMARD:s,
although this difference was not significant
(log-rank p =0.0601; data not shown). Dura-
bility curves were not significantly different
between patients receiving bDMARDs as
monotherapy and those receiving bDMARDs in
combination with other DMARDs (data not
shown).

Treatment Discontinuation

Overall, 82.2, 67.3, and 51.1% of patients
remained on initiated treatment at 6, 12, and
24 months, respectively (Fig. 2a). Proportions of
patients receiving TNF antagonists remaining
on initiated treatment at 6, 12, and 24 months
were 82.5, 68.2, and 52.2%, respectively, com-
pared with 80.9, 63.4, and 46.0% for patients
receiving non-TNF antagonists.

Reasons for treatment discontinuation were
captured for 49.2% of patients (1763/3584).
Loss of efficacy was the most common reason
for discontinuation (35.8%), followed by
physician preference (27.8%), safety (20.1%),
patient preference (17.9%), and lack of access to
treatment (9.0%) (Fig. 3a). Patients with longer
follow-up were more likely to give reasons for
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Table 1 Patient characteristics at treatment initiation

All patients Non-TNF TNF antagonist
(N = 6209) antagonist (N =5010)
(N =1199)
Demographic and disease characteristics

Age, years, mean (SD) 57.6 (12.8) 59.5 (12.8) 57.2 (12.8)
Sex, female, % 78.3 80.3 77.9
Race, white, % 88.9 90.7 88.4
Work status, %

Full-time 37.0 30.6 38.5

Part-time 9.9 10.0 9.9

Not working outside the home with pay 52.2 58.8 50.7
Current smoker, % 14.8 12.4 153
Duration of RA, years, mean (SD) 10.7 (9.5) 12.7 (10.0) 10.3 (9.4)
CDAL mean (SD) 16.0 (13.2) 17.8 (13.7) 15.6 (13.1)
Number of tender/swollen joints, mean (SD) 49 (65)/49 (57) 57 (6.9)/5.1 (55) 47 (64)/4.9 (5.8)
mHAQ, mean (SD) 0.5 (0.5) 0.5 (0.5) 0.4 (0.5)
Physician global assessment of disease activity, mean (SD) 26.2 (21.2) 285 (21.9) 25.6 (21.0)
Patient global assessment of disease activity, mean (SD)  35.6 (26.3) 40.5 (25.8) 34.4 (26.3)
Patient global assessment of pain severity, mean (SD) 382 (27.2) 434 (27.2) 36.9 (27.0)
Patient-reported anxiety/depression, % 19.0 19.5 18.8

Clinical treatment characteristics

bDMARD initiated: TNF antagonist, % 80.7 - 100
Etanercept 25.5 - 317
Adalimumab 26.7 - 33.1
Infliximab 24.8 - 30.8
Certolizumab pegol 1.8 - 22
Golimumab 1.8 - 22
bDMARD initiated: non-TNF antagonist, % 19.3 100 -
Tocilizumab 1.6 8.4 -
Abatacept 11.5 59.3 -
Rituximab 5.4 28.0 -
Anakinra 0.8 43 -
Current use of DMARD at bDMARD initiation, % 81.9 77.6 83.0
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Table 1 continued

All patients Non-TNF TNF antagonist
(N = 6209) antagonist (W =5010)
(N = 1199)
Number of prior DMARDs, %
0 29.2 11.6 33.4
1 27.5 19.3 294
2 19.2 20.4 18.9
3+ 24.2 48.7 18.3
Number of prior bDMARDs, %
0 434 20.2 48.9
1 37.1 37.5 37.0
2 13.0 23.7 104
3+ 6.5 18.6 3.6
Number of prior TNF antagonist bDMARDs, %
0 449 237 50.0
1 38.2 415 37.4
2 13.2 24.3 10.6
3+ 3.6 10.5 2.0
Number of prior non-TNF antagonist bDMARDs, %
0 91.7 76.9 95.2
1 7.2 18.8 44
2+ 1.2 4.3 0.4
Current use of prednisone: patient report, % 39.7 492 374

bDMARD biologic disease-modifying anti-rheumatic drug, CDAI Clinical Disease Activity Index, mHAQ modified Health
Assessment Questionnaire, R4 rheumatoid arthritis, SD standard deviation

discontinuation, compared with those with
shorter follow-up (Fig. 3b). Reasons for discon-
tinuation between the TNF antagonist and
non-TNF antagonist cohorts, between those
who had previously received bDMARD treat-
ment, and between those who were and were
not receiving concurrent DMARD treatment
were generally similar (Fig. 3c—e); however, the
non-TNF antagonist group was more likely to
discontinue due to loss of efficacy compared
with the TNF antagonist group. In addition,
patients who had previously received bDMARD

treatment were more likely to discontinue due
to loss of efficacy than those who were
bDMARD-naive.

Table 2 presents univariate hazard ratios
exploring the association between discontinua-
tion and baseline characteristics. Among the
strongest predictors for discontinuation were
mHAQ score, patient-reported anxiety/depres-
sion, year of bDMARD initiation (2007-2010 vs.
2002-2003), CDAI score, Disease Activity Score
(DAS) 28, and number of prior DMARDs
received.
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1.0 Events=3584; patients=6209

0.9 Percentile Time to discontinuation, months (95% Cl)

08 250 8.4 (8,8.8)

: 50" (median) | 25.1 (23.6, 26.6)

0.7 1 75" 71.1(65.7,78.2)
Q9 0.6 82.2% remained on treatment at 6 months
g 67.3% remained on treatment at 12 months
= 0.5 o 51.1% remained on treatment at 24 months
S 50%
S 04
a

0.31

0.2

0.1

0.0

0 12

24 36 48 60 72 84 96 108 120 132

Time after initiation (months)

Atrisk 6209 3778 2202 1291 816 496 290 157 69 18 2
Events 0 1994 2807 3181 3367 3479 3540 3563 3576 3581 3582

0.91

TNF antagonists; median time to discontinuation: 26.5 months

== Non-TNF antagonists; median time to discontinuation: 20.5 months
Log-rank p<0.0001

0.8+
0.74
0.6
0.51

0.4

Durability rate

0.34

0.2+

0.1+

0.0

0 12 24 36 48

60 72 84 96 108 120 132

Time after initiation (months)

TNF antagonists
Atrisk 1199 670 324 148 70

Events 0 427 585 652 676

Non-TNF antagonists

Atrisk 5010 3108 1878 1143 746
Events 0 1567 2222 2529 2691

27 7

1 0
686 686 686 686 686

469 283 156 68 18 2 0
2793 2854 2877 2890 2895 2896 2898

Fig. 2 Kaplan—Meier estimates of durability of response to first treatment (a) in the overall study population and (b) by

bDMARD class initiated. CI confidence interval

DISCUSSION

This study was a comprehensive evaluation of
the initiation of bDMARDs for treatment of
patients with RA, and associated rates and rea-
sons for treatment discontinuation from
patients within the US Corrona database. For
the period of time included in this study
(2002-2011), a large proportion of patients did
not remain on their initiated bDMARD for
>24 months. Approximately one-third of
patients discontinued the initiated bDMARD
treatment by 12months, and half by
24 months. Median time to discontinuation
was significantly longer for patients who

received TNF antagonists compared with those
who received non-TNF antagonists; however,
recorded reasons for treatment discontinuation
were similar between the two cohorts. Physi-
cians frequently reported more than one reason
for discontinuation. Overall, the reported rea-
sons were multifactorial and reflected expecta-
tions on the part of both patients and
physicians. Loss of efficacy was the most com-
mon reason for discontinuation and likely
reflected switching of therapies.
Discontinuation rates, such as those shown
in this study, present a challenge for the man-
agement of RA. Patients had received a
bDMARD >6 months, presumably indicating an
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Reason for discontinuation
a. Loss of efficacy

b. Safety

c. Physician preference

d. Patient preference

e. Access to treatment

801 [ <12 months’ follow-up (N=986)
Hl =12 months’ follow-up (N=5223)
1
;\3 60 |
2 |
c 404
0 |
®
0. 204 |
|
O_ 1
&(@ \\\Q,ﬁ\ a. b e d e
«\'\\*‘ QQ Reason for discontinuation
A\@QO Q;z?o
A" &
80 ] bDMARD naive (N=2693)

W bDMARD non-naive (N=3516)

Patients (%)
5 8

N
o
1

O_
&\\Q\Q@O a. b. c. d e
<;x\° QQ Reason for discontinuation
& &
O\ le

Fig. 3 Reasons given for discontinuation of treatment:
a in overall population; b by follow-up duration; ¢ by

bDMARD class initiated; d by history of bDMARD

initial response to treatment; therefore, this
practice does not appear to reflect the empiri-
cism required for selecting bDMARD therapies,
as no biomarkers are available to facilitate
selection of specific treatment classes. Reasons
for discontinuation were varied, and frequently
multiple. It was decided to focus these analyses

>

ol
o
]

All patients (N=6209)

[}
o
1

Patients (%)
3

\.}\(\Q \\\Q}\ a. b. c d e
&\‘(\ OQQ Reason for discontinuation
)
&
8017 [ Non-TNF antagonists (N=1199)
Hl TNF antagonists (N=5010)
1
~ 601
X I
82} |
c 40
Q0 |
©
0O 204 |
|
0-
\.)\QQ_\\Q,O a. b. c. d e
S & R for discontinuati
& o eason for discontinuation
O 2
& &
80 1 [ No concurrent DMARD (N=1122)
Hl Concurrent DMARD (N=5087)
1
g 60 |
2 I
c 404
Q2 I
©
& 204 |
I
0.
&QQ\\\Q,O a. b. c d e
(\'\\0 0°Q Reason for discontinuation
)
o

treatment; e by concurrent DMARD treatment.
bDMARD biologic disease-modifying anti-rheumatic drug

on  discontinuations—not differentiating
between patients who switched treatment ver-
sus those who discontinued treatment alto-
gether. Nonetheless, it is reasonable to assume
additional healthcare resources may be required
to manage such transitions and treatment
changes.
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Table 2 Association between discontinuation and baseline characteristics (univariate proportional hazards models)
Parameter Level Non-TNF antagonist TNF antagonist
HR (95% CI) p value HR (95% CI) p value
Age 0.999 (0.993, 1.005)  0.8177 1.000 (0.997, 1.003)  0.8834
Sex Female 0.963 (0.799, 1.160)  0.6903 1.059 (0.969, 1.158)  0.2077
Race versus white Black/African 1.086 (0.757, 1.559)  0.3148 1.097 (0.940, 1.280)  0.7041
American
Work status versus full-time Part-time 0.946 (0.713, 1.254)  0.8748 1.140 (1.004, 1.294)  0.0018
Not working outside 1.014 (0.857, 1.199) 1.149 (1.062, 1.243)
the home with pay
Current smoker Yes 1.164 (0933, 1.451)  0.1792 1.099 (0.994, 1.214)  0.0659
Duration of RA 0.997 (0.989, 1.004)  0.3928 1.002 (0.998, 1.006)  0.2595
CDAI 1.015 (1.010, 1.021) <0.0001 1.015 (1.012, 1.017) <0.0001
DAS28 1.116 (1.032, 1206)  0.0057 1.115 (1076, 1.155) <0.0001
Number of tender joints 1.023 (1.010, 1.036)  0.0004 1.018 (1.012, 1.024) <0.0001
Number of swollen joints 1.030 (1.020, 1.040) <0.0001 1.025 (1.020, 1.031) <0.0001
mHAQ 1387 (1.208, 1.592) <0.0001 1.456 (1356, 1.563) <0.0001
Physician global assessment of 1.009 (1.006, 1.012) <0.0001 1.009 (1.007, 1.011) <0.0001
disease activity
Patient global assessment of 1.009 (1.006, 1.012) <0.0001 1.010 (1.008, 1.011) <0.0001
disease activity
Patient global assessment of 1.010 (1.007, 1.012) <0.0001 1.009 (1.008, 1.011) <0.0001
pain severity
Patient-reported anxiety/ 1.225 (1.022, 1.470)  0.0285 1.289 (1.179, 1.410) <0.0001
depression
Year of initiation versus 2004 0.386 (0.161, 0.922) <0.0001 1.011 (0.856, 1.193)  0.0007
2002-2003 2005 1.128 (0.511, 2.490) 1.140 (0.966, 1.345)
2006 0.405 (0.232, 0.708) 1.046 (0.885, 1.237)
2007 0.267 (0.153, 0.468) 1253 (1.060, 1.483)
2008 0.256 (0.146, 0.449) 1295 (1089, 1.540)
2009 0.310 (0.179, 0.536) 1.197 (1.014, 1.413)
2010 0.288 (0.166, 0.501) 1.289 (1.086, 1.530)
2011 0.321 (0.177, 0.581) 0.980 (0.758, 1.267)
Number of prior DMARDs 1 0.978 (0.735, 1.301)  0.0837 1.156 (1.053, 1.270) <0.0001
versus 0 2 0.947 (0.716, 1.254) 1.160 (1.043, 1.290)
34 1.179 (0.922, 1.509) 1.403 (1.265, 1.556)
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Table 2 continued

Parameter Level Non-TNF antagonist TNF antagonist
HR (95% CI) p value HR (95% CI) p value
bDMARD-naive Yes 0918 (0.761, 1.108)  0.3747 0.973 (0.905, 1.047)  0.4656
Number of prior bDMARDs 1 1.037 (0.842, 1278) 03620 0.993 (0917, 1.075)  0.0060
versus 0 2 1.078 (0.859, 1.352) 1.056 (0.931, 1.198)
3+ 1223 (0.962, 1.556) 1.394 (1.149, 1.691)
Number of prior TNF 1 1.121 (0.922, 1.364)  0.1219 0.989 (0.914, 1.070)  0.0225
antagonist b(DMARD:s versus 5 1.095 (0.878, 1.364) 1.076 (0.950, 1.219)
0 3+ 1.389 (1.061, 1.819) 1453 (1.120, 1.886)
Number of prior non'TNEF 1 1.017 (0.835, 1237) 09172 1.228 (1035, 1456)  0.0096
;magoni“ bDMARD:s versus 5 4 1.083 (0.730, 1.607) 1.766 (1.001, 3.114)
Current use of prednisone Yes 0.933 (0.800, 1.089) 03812 1.130 (1.045, 1222)  0.0022
(OCS)
Current use of leflunomide ~ Yes 1.025 (0.812, 1.294)  0.8378 1.170 (1.044, 1.310)  0.0069
Current use of methotrexate ~ Yes 1.138 (0.975, 1.327)  0.1004 0.901 (0.833, 0.974)  0.0086

bDMARD biologic disease-modifying anti-rheumatic drug, CDAI Clinical Disease Activity Index, CI confidence interval,
DAS Disease Activity Score, HR hazard ratio, mHAQ modified Health Assessment Questionnaire, OCS oral corticosteroid,

RA rheumatoid arthritis

The decision regarding how to manage
patients who do not have a durable response to
the initiated bDMARD treatment is challenging.
Rheumatologists may consider several alterna-
tive approaches, including switching to a dif-
ferent agent in the same class (e.g., from one
TNF antagonist to another), switching to a dif-
ferent class of bDMARD, or modifying con-
comitant DMARD treatment. Several
professional associations, including the Ameri-
can College of Rheumatology [30] and the
Consensus Group on Advances in Targeted
Therapy [31], recommend switching between
TNF antagonists when the first agent is associ-
ated with an inadequate response or poor tol-
erability, based on evidence derived primarily
from observational studies. However, the like-
lihood of response to subsequent bDMARDs
decreases as the number of prior treatments
increases [32]. Changing bDMARD class is also
an option in patients who discontinue due to
lack of efficacy. Data from published RCTs have

confirmed that non-TNF antagonists are effec-
tive in patients with inadequate responses to >1
TNF antagonist [33-36].

Results of this study are consistent with
recent findings from national registries and
other longitudinal observational studies, which
indicate that 12-month survival rates for use of
bDMARD:s, such as TNF antagonists, are 65-83%
[S]. In this current study, reasons for discon-
tinuation could be determined in approxi-
mately 50% of patients, whereas previous
US-based studies have been unable to ascertain
these reasons. Factors with the strongest corre-
lations to treatment discontinuation were
higher CDAI and mHAQ scores, as well as
patient reports of anxiety/depression. These
reasons may be linked indirectly (patients with
more active disease may be harder to treat and
may be more likely to be depressed) [37], or
directly (patients may experience depression as
a result of ineffective treatment) to treatment
discontinuation.
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Of interest, patients who initiated bDMARD
treatment in the period 2007-2010 were signif-
icantly more likely to discontinue treatment,
compared with those in the base period
(2002-2003). This may be explained either by
increased availability of bDMARD treatment
alternatives, or by increased patient and physi-
cian experience with these therapies in
2007-2010. Although few patients initiated
treatment with certolizumab pegol, golimumab,
or tocilizumab, more recent availability of these
bDMARDs may have impacted decisions to
switch therapies.

Several limitations need to be considered
when interpreting the results of this study.
Corrona is a voluntary database and therefore
patients with RA at any one site, or patients
treated consecutively, are not enrolled auto-
matically. Nonetheless, a recent study com-
pared the  characteristics of patients
participating in the Corrona registry with
Medicare patients of the same age range and
demonstrated that Corrona participants are
representative of the patient population with
RA in the US. The demographics and comor-
bidity profiles of Corrona participants and
Medicare patients are very similar and,
although Corrona participants are somewhat
more likely to receive bDMARDs or DMARDs
compared with Medicare patients, this differ-
ence is small (85% for Corrona participants vs.
73% for Medicare patients) [38]. As this study
focused on time to discontinuation as the pri-
mary outcome, data related to dose or dose
frequency adjustments were not evaluated.
Furthermore, the length of time that patients
discontinued bDMARD treatment could not be
distinguished. However, treatment holidays
were an exception to the treatment paradigm at
the time, so discontinuation of one medication
would typically result in an immediate switch
to another.

While reasons for discontinuation (loss of
efficacy, physician preference, safety, patient
preference, and no access to treatment) have
been provided here, evaluation of the future
management of patients, including analyses of
treatment switching data, is beyond the scope
of the present report. Previous studies have
demonstrated that patients with RA who

experience treatment failures with one
bDMARD (TNF antagonist) frequently switch to
another [10, 39].

CONCLUSIONS

In conclusion, this study examined initiation of
bDMARD therapies within the US Corrona
database between 2002 and 2011, and charac-
terized reasons for bDMARD discontinuation.
Results highlight significant discontinuation
rates during the investigated time period, with
the most common reason being loss of
bDMARD efficacy.
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