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ABSTRACT

Introduction: Implementation of a treat-to-
target strategy is challenging when the patient
and physician prioritize different goals. This
study aimed to ‘‘translate’’ improvements in
Clinical Disease Activity Index (CDAI) to con-
cepts that resonate with patients (such as pain,
fatigue, morning stiffness) by examining the
association between changes in disease activity
and patient-reported outcomes (PROs) in a
national cohort of patients with rheumatoid
arthritis (RA) initiating their first biologic
treatment.
Methods: Patients in the Corrona registry with
moderate or high disease activity (M/HDA)
(defined by a CDAI score [10), prior use of at

least one conventional synthetic disease-modi-
fying antirheumatic drug (csDMARD),
12-month follow-up, and initiating their first
tumor necrosis factor inhibitor (TNFi) between
1 January 2006 through 1 November 2015 were
identified. Patients were stratified on the basis
of CDAI during follow-up, and changes in PROs
were compared with a test of trend using CDAI-
defined groups.
Results: Of 1570 patients, 37% achieved sus-
tained remission or low disease activity (remis-
sion/LDA), 15% had improving remission/LDA,
12% had worsening M/HDA, and 35% were in
sustained M/HDA during 12-month follow-up.
Those in sustained remission/LDA had greater
magnitude of improvement in physical func-
tioning, pain, fatigue, morning stiffness,
patient’s global assessment, and quality of life
compared with patients in sustained M/HDA
(p\0.001).
Conclusion: Reduction in disease activity was
associated with improvements in PROs, with
the greatest improvements seen in those who
achieved sustained remission/LDA. These
results reinforce the benefits of a treat-to-target
approach to RA care and may improve dialogue
between patients and providers, support shared
decision-making, and reduce ‘‘clinical inertia.’’
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INTRODUCTION

The burden of rheumatoid arthritis (RA) is well
established in the literature. Patients with RA
experience joint pain, fatigue, and prolonged
morning stiffness. Furthermore, RA has detri-
mental effects on patients’ quality of life and
physical functioning [1]. Despite the availability
of biologic disease-modifying antirheumatic
drugs (bDMARDs), the literature suggests that
many patients with RA continue to experience
moderate or even unacceptable levels of pain
[2]. One potential contributing factor is that
patients are often reluctant to discuss issues of
personal importance, such as pain, fatigue, or
their ability to function and participate in
activities, with their physician [3].

The 2015 American College of Rheumatol-
ogy (ACR) guideline for the treatment of RA
advocates a treat-to-target strategy with remis-
sion as the optimum target and low disease
activity (LDA) as an alternative target, especially
for patients with longer-standing disease. In
addition, the guideline advocates for an active
patient–physician dialogue and collaborative
decision-making [4]. Implementation of a treat-
to-target strategy may be challenging when the
patient and physician have different goals.
Although rheumatologists may suggest adjust-
ments in medications to achieve a composite
index disease activity target, this may not have
meaning for the patient; rather, patients often
prioritize reduction of pain and improvement
in function as their goals of therapy [1, 3].

The aim of this study was to investigate the
association between changes in disease activity
and patient-reported outcomes (PROs) among
biologic-naı̈ve patients with RA who were ini-
tiating treatment with tumor necrosis factor
inhibitor (TNFi) therapy (adalimumab, etaner-
cept, infliximab, certolizumab pegol, or goli-
mumab) in the Corrona registry. This work is
intended to give providers and patients infor-
mation on how controlling disease activity will
change the patient’s experience. ‘‘Translating’’
improvements in disease activity to concepts

that resonate with patients (such as pain, fati-
gue, morning stiffness) may improve dialogue
between patients and providers, support shared
decision-making, and reduce ‘‘clinical inertia’’,
important components of an effective treat-to-
target strategy [4–6].

METHODS

Data Source

The Corrona registry is an independent,
prospective, observational cohort of patients
with RA (diagnosed by their rheumatologists)
recruited at more than 169 private and aca-
demic practice sites across 40 states in the USA.
As of 30 June 2016, Corrona had enrolled over
43,000 patients who met the ACR criteria for
diagnosis of RA at enrollment. Approximately
every 6 months, data are collected during rou-
tine clinical visits from both patients and their
treating rheumatologists, who gather informa-
tion on demographics, RA disease duration,
prognosis, disease severity and activity, func-
tional status, medical comorbidities, and RA
medication use. Between-visit assessment of
disease activity and PROs was not reported in
this study.

This study was performed in accordance with
the ethical principles of the Declaration of
Helsinki. Registry participants were required to
provide written informed consent and autho-
rization prior to participating. For private prac-
tice sites participating within Corrona,
approvals for data collection and analyses for
this national study were obtained from the New
England Institutional Review Board (IRB;
approval #120160610), a central IRB. The local
IRB of record was used for sites affiliated with an
academic medical center. Further details on the
Corrona registry have been published elsewhere
[7].

Study Population

The study included biologic-naı̈ve patients with
RA in the Corrona registry who had prior use of
at least one conventional synthetic disease-
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modifying antirheumatic drug (csDMARD) and
were initiating their first TNFi while in moder-
ate or high disease activity (M/HDA), defined by
the Clinical Disease Activity Index (CDAI) score
greater than 10. The CDAI is a composite score
(range 0–76) based on the summation of four
RA disease indicators: swollen and tender joint
counts (based on 28 joints), and Patient’s and
Physician’s Global Assessment of Disease
Activity [0–10 cm visual analog scale (VAS)] [8].
Patients with comorbid psoriasis, psoriatic
arthritis, fibromyalgia, or age less than 18 years
were excluded. The index date was the date of
TNFi initiation on or after 1 January 2006
through 1 November 2015.

Disease Activity Group Definitions

To allow comparisons, the study cohort was
stratified by disease activity categories. First,
patients with CDAI no greater than 10 were
classified as remission or low disease activity
(remission/LDA) at each of their 6- and
12-month follow-up visits, whereas those with
CDAI greater than 10 were identified as M/HDA
[8]. Patients were then stratified into four
mutually exclusive disease activity groups based
on patterns of CDAI-defined disease activity
observed over the 12-month follow-up period.
Sustained remission/LDA was defined as remis-
sion/LDA at both the 6- and 12-month visit.
Patients who were in M/HDA at both the 6- and
12-month visit were classified as sustained
M/HDA. Those who changed CDAI categories
between the 6- and 12-month visits were clas-
sified as either improving remission/LDA or
worsening M/HDA, based on the direction of
change (Supplemental Table 1).

Data Collection

Baseline demographic, clinical, and disease
characteristics were reported at the index date.
A CDAI score was required at baseline and at 6-
and 12-month (window ± 3 months) post-in-
dex visits in the Corrona registry. If more than
one visit occurred within a given time window,
the visit closest to 6 or 12 months was used.
Patient-reported measures available at baseline,

6 and 12 months included the modified Health
Assessment Questionnaire (mHAQ; developed
as a short form of the HAQ with eight questions,
one from each of the eight categories of the
HAQ, range 0–3), patient assessments of pain
and fatigue (0–100 mm VAS), duration (hours)
of morning stiffness, Patient’s Global Assess-
ment of Disease Activity (PtGA; 0–100 mm
VAS), and the EuroQol-5 dimensions-3 level
(EQ-5D-3L) US Index score. The eight-item
mHAQ asks patients to rate their difficulty per-
forming the physical function activities of
dressing, getting out of bed, lifting a cup,
walking, bathing, bending, turning faucets, and
getting into and out of a car [9]. The EQ-5D is a
standardized measure of health-related quality
of life comprised of five dimensions: mobility,
self-care, usual activities, pain/discomfort, and
anxiety/depression, with each rated on a three-
level scale: no problems, some problems, and
extreme problems. The EQ-5D US Index is
reported as a single value, ranging from - 0.102
(where zero is a health state equivalent to death;
negative values are valued as worse than death)
to 1 (perfect health), with higher scores indi-
cating better health utility [10–13].

Statistical Methods

A retrospective cohort design was used. Patient
characteristics and outcomes were compared
across the CDAI-defined disease activity groups
with a test of trend using CDAI groups as the
ordinal predictor in linear regression for con-
tinuous measures and logistic regression for
dichotomous or categorical measures. Wald
F test was used for testing statistical significance
of the CDAI group as an ordinal predictor of the
continuous outcomes in linear regression, and
Wald Chi-square test was used for testing such
statistical significance of the dichotomous or
categorical outcomes in logistic regression. For
the outcomes of interest, i.e., the change in
CDAI score and PROs at 12 months, both
unadjusted and adjusted test of trend (Wald
F test) analyses using linear or logistic regression
were conducted. No imputations were made for
missing data. Index patient characteristics,
including baseline CDAI and baseline values of
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the corresponding outcome, were included in
the adjusted model (Supplemental Tables 2 and
3).

As part of the study, the proportions of
patients who met or exceeded a minimum
clinically important difference (MCID) in
physical functioning (mHAQ, decrease of
0.25 units) [14], patient pain (decrease of
10 mm on a 100-mm scale) [15], and patient
fatigue (decrease of 10 mm) [16] at the
12-month follow-up visit were reported.

Biologic DMARD treatment patterns were
reported during the 12 months following TNFi
initiation. Patients were stratified by switching
status into three mutually exclusive groups:
patients who remained on the index TNFi,
patients who switched to an alternative
bDMARD, and patients who discontinued
bDMARD use and had not switched to another
bDMARD by 12 months. Patients who switched
to an alternative bDMARD were further subdi-
vided by switch to a subsequent TNFi or a non-
TNFi. Among patients who switched, time
(months) to switch was reported, as well as
reason for switching when available. For those
who switched more than once during the
observation period, only the first switch was
reported.

RESULTS

Baseline Patient Characteristics

There were 1570 patients who fulfilled the study
inclusion and exclusion criteria; 585 (37%)
achieved sustained remission/LDA, 239 (15%)
were identified as improving remission/LDA,
190 (12%) were categorized as worsening
M/HDA, and 556 (35%) were in sustained
M/HDA through 12 months from the index
date of initiation of TNFi therapy (Supplemen-
tal Table 1).

Table 1 summarizes the baseline characteris-
tics in the overall study cohort and by disease
activity group. Race/ethnicity, age, duration of
RA, marital status, smoking status, number of
previous csDMARDs, and RA-related concomi-
tant medications were comparable between the
groups. The proportions of sero-positive

patients [rheumatoid factor (RF) or anti-cyclic
citrullinated peptide (anti-CCP)], patients with
private insurance, those with a college educa-
tion, and those with full-time work were high-
est in the sustained remission/LDA group.
Higher proportions of female patients and
patients with greater mean body mass index
(BMI) were observed in the M/HDA groups than
in the sustained remission/LDA group.

Association of Disease Activity
and Patient-Reported Outcomes

In the overall study population, patients expe-
rienced improvements in mean CDAI and PRO
measures of physical function (mHAQ), pain,
fatigue, duration of morning stiffness, PtGA,
and quality of life (EQ-5D) at 6 and 12 months
following initiation of TNFi (Table 2). There was
a significant trend toward improved 6- and
12-month mean PROs with better disease con-
trol on the basis of CDAI. Those in sustained
remission/LDA had greater magnitude of
improvement through 12 months in physical
functioning, pain, fatigue, morning stiffness,
patient’s global assessment, and quality of life
compared with patients in sustained M/HDA
(p\0.01) (Table 2). When adjusted for the
impact of baseline CDAI and PRO scores, results
were consistent; both unadjusted and adjusted
regression analyses suggested significantly
greater change at 12 months in important PROs
(mHAQ, pain, fatigue) for patients achieving
better disease control (Supplemental Table 2).
In addition, a larger magnitude of change in
median CDAI and PRO values was observed in
patients who achieved sustained remission/LDA
over the 12-month follow-up period, compared
with patients in sustained M/HDA. Similar
absolute changes were seen in those in sus-
tained remission/LDA and improving remis-
sion/LDA (Fig. 1 and Supplemental Table 4).

Minimum Clinically Important Difference

The proportions of patients who met or excee-
ded the MCID for mHAQ, pain, and fatigue
were higher in patients achieving sustained
remission/LDA than in the sustained M/HDA
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Table 1 Baseline characteristics overall and by disease activity group

Overall
population
(N5 1570)a

Disease activity group p valueb

Sustained
remission/
LDA
(N5 585)

Improving
remission/
LDA
(N5 239)

Worsening
M/HDA
(N5 190)

Sustained
M/HDA
(N5 556)

Female (%) N = 1570 76.2 72.5 75.7 84.7 77.3 0.0065

Race/ethnicity N = 1570 0.1140

White/

Caucasian

(%)

86.2 88.2 81.6 85.3 86.5

African

American

(%)

8.2 7.0 11.3 10.5 7.2

Other (%)c 5.7 4.8 7.1 4.3 6.3

Age in years,

mean ± SD

N = 1569 56.1 ± 12.6 55.1 ± 12.9 57.3 ± 13.1 56.9 ± 13.5 56.5 ± 11.8 0.0629

Duration of

RA in years

N = 1561

Mean ± SD 5.1 ± 7.2 4.8 ± 6.5 5.3 ± 7.3 5.3 ± 7.4 5.3 ± 7.8 0.6752

Median

[IQR]

2 [1, 6] 2 [1, 6] 2 [1, 7] 3 [1, 6] 2 [1, 6]

RF? (%) N = 948 67.6 74.2 71.6 63.0 60.6 0.0009

Anti-CCP (%) N = 846 65.1 73.1 64.4 57.1 59.9 0.0018

Insuranced N = 1544

Private (%) 76.2 82.1 73.6 74.2 71.8 0.0004

Medicare (%) 24.8 21.0 32.2 25.8 25.2 0.0091

BMI,

Mean ± SD

N = 1567 30.1 ± 7.3 29.2 ± 6.7 30.1 ± 6.6 30.2 ± 7.6 31.1 ± 7.8 0.0002

College

education

(%)

N = 1526 55.0 63.0 52.0 49.2 50.0 \0.0001

Marital status N = 1558 0.3341

Single (%) 13.7 14.3 14.5 12.6 13.2

Married (%) 65.3 66.2 65.1 60.5 66.2

Smoking status N = 1555 0.7583

Never (%) 50.4 51.6 51.1 48.9 49.3

Previous (%) 28.9 27.8 29.1 35.6 27.8
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group (p\0.001). Nearly 70% of patients in
sustained remission/LDA achieved the MCID
for pain; however, the proportions achieving
MCID for mHAQ and fatigue were lower
(Table 3).

12-Month bDMARD Treatment Patterns

The majority of patients (63% overall) remained
on their index TNFi through 12 months
regardless of disease activity during follow-up. A

Table 1 continued

Overall
population
(N5 1570)a

Disease activity group p valueb

Sustained
remission/
LDA
(N5 585)

Improving
remission/
LDA
(N5 239)

Worsening
M/HDA
(N5 190)

Sustained
M/HDA
(N5 556)

Current (%) 20.7 20.7 19.8 15.4 22.9

Number of

previous

csDMARDs

N = 1570 0.1307

Mean ± SD 1.5 ± 0.7 1.5 ± 0.7 1.6 ± 0.7 1.6 ± 0.8 1.6 ± 0.8

Median

[IQR]

1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2] 1 [1, 2]

RA

concomitant

meds

N = 1570

csDMARD

use (%)

86.2 86.8 87.4 87.4 84.5 0.5678

Prednisone

use (%)

31.9 30.3 33.5 27.4 34.5 0.2073

Work status N = 1565 0.0003

Full-time (%) 45.4 53.1 45.2 40.4 39.2

Part-time (%) 8.1 8.9 6.7 11.7 6.5

Disabled (%) 11.1 5.7 10.9 10.1 17.1

Retired (%) 22.6 20.4 29.7 21.3 22.2

BMI body mass index, CCP cyclic citrullinated peptide, csDMARD conventional synthetic disease-modifying antirheumatic
drug, IQR interquartile range, LDA low disease activity, M/HDA moderate or high disease activity, meds medications, RA
rheumatoid arthritis, RF? positive for rheumatoid factor, SD standard deviation
a Counts may be reduced because of missing data for some variables (e.g., rheumatoid factor and CCP testing were not
required for all Corrona RA patients). Percentages calculated using patients with non-missing data as the denominator
b Patient baseline characteristics across disease activity groups were compared using a Wald Chi-squared test for categorical
variables and a Wald F test for continuous variables
c Other includes Indigenous American, Asian, Pacific Islander, Unknown, and Mixed Race
d Patients may indicate more than one type of insurance or coverage, so total may be larger than 100%
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small number (14%) of patients discontinued
their index TNFi and were not receiving a
bDMARD, whereas 22% of patients switched to
another bDMARD by 12 months (Fig. 2).
Patients in sustained remission/LDA had the
highest proportion of patients remaining on
their index TNFi. Patients in worsening or sus-
tained M/HDA had higher rates of

discontinuation or switching than patients in
sustained remission/LDA (Fig. 2). Among
patients remaining on their index TNFi, the
largest proportion (46%) achieved sustained
remission/LDA; however, 27% of patients
remained on the index TNFi despite being in
sustained M/HDA over the 12-month follow-up
period (Supplemental Table 5).

Fig. 1 Change from baseline to 12-month median CDAI
and PRO measures. CDAI Clinical Disease Activity Index,
mHAQ modified Health Assessment Questionnaire,
M/HDA moderate or high disease activity, PRO patient-

reported outcome, PtGA Patient’s Global Assessment of
Disease Activity, Rem/LDA remission or low disease
activity, VAS visual analog scale
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Switching to an alternative TNFi occurred
twice as often as did switching to a non-TNFi
biologic, and occurred at a median of 6 and

6.5 months, respectively. Among the approxi-
mately 75% of patients with a reported reason
for their switch from the index TNFi to another

Table 3 Proportion of patients who met or exceeded MCIDs at 12 months

MCID Overall
population
(N5 1570)a

Disease activity group p valueb

Sustained
remission/LDA
(N5 585)

Improving
remission/LDA
(N5 239)

Worsening
M/HDA
(N5 190)

Sustained
M/HDA
(N5 556)

mHAQ, N = 1544

% 36.9 41.6 42.4 33.2 30.9 0.0004

[95%

CI]c
[0.3444, 0.3931] [0.3750, 0.4572] [0.3597, 0.4908] [0.2640, 0.4046] [0.2704, 0.3490]

Patient pain, N = 1565

% 55.0 69.6 58.6 48.4 40.2 \0.0001

[95%

CI]c
[0.5245, 0.5744] [0.6573, 0.7335] [0.5209, 0.6499] [0.4113, 0.5577] [0.3607, 0.4439]

Patient fatigue, N = 981

% 47.7 56.8 57.3 42.4 36.8 \0.0001

[95%

CI]c
[0.4454, 0.5089] [0.5146, 0.6206] [0.4881, 0.6557] [0.3361, 0.5156] [0.3185, 0.4205]

CI confidence interval, LDA low disease activity, MCID minimum clinically important difference, mHAQ modified Health
Assessment Questionnaire, M/HDA moderate or high disease activity, VAS visual analog scale
a Counts may be reduced because of missing data for some variables (e.g., patient fatigue was not included in the Corrona
RA questionnaire until October 2010)
b Statistical significance of comparisons across disease activity groups did not change after adjustment for baseline value of
the corresponding outcome. Unadjusted and adjusted regression coefficients shown in Supplemental Table 2
c 95% CI is shown as a proportion; the point estimate is shown as a percentage

Fig. 2 bDMARD treatment patterns over the 12-month
follow-up period. alt alternative, bDMARD biologic
disease-modifying antirheumatic drug, M/HDA moderate

or high disease activity, Rem/LDA remission or low disease
activity, TNFi tumor necrosis factor inhibitor
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bDMARD, lack of efficacy was the most com-
mon reason (61% of switches). Safety issues
accounted for 15% of switches to another bio-
logic. Median time to switch did not differ
substantially by reason for the switch or by the
biologic class switch (subsequent TNFi or non-
TNFi) (Table 4 and Supplemental Table 5).

DISCUSSION

This study examined the association between
changes in disease activity and PROs among
biologic-naı̈ve patients with RA who were ini-
tiating treatment with TNFi therapy while in
M/HDA. The study found that 37% of patients
achieved sustained remission/LDA, 15% had
improving remission/LDA, 12% had worsening
M/HDA, and 35% were in sustained M/HDA
during the year following TNFi initiation.
Reduction in the assessed level of disease activ-
ity aligned with improvements in the PROs

examined. Those who achieved sustained
remission/LDA had a greater magnitude of
change in physical functioning (mHAQ), pain,
fatigue, morning stiffness, PtGA, and quality of
life (EQ-5D) over the 12-month follow-up per-
iod than did patients who remained in M/HDA
at 12 months. These findings suggest that
achieving and maintaining remission or LDA
for the longest time possible is associated with
the best outcomes, consistent with the philos-
ophy of a treat-to-target strategy of care [4, 17].
Of note, in this cohort of patients, patients at
the lower end of the spectrum of M/HDA at
TNFi initiation experienced a greater magnitude
of change in PROs at 12 months, compared
with patients who had higher baseline levels of
disease activity.

These findings from the Corrona registry, a
real-world cohort of patients with RA, are simi-
lar to those reported in several recent phase III
randomized clinical trials (RCTs), including RA-

Table 4 Time to switch by reasons for switching

All switchersa

(N5 352)
Switch to alternative
TNFi (N5 246)

Switch to non-
TNFi (N5 106)

p valueb p valuec

Time (months) to

first switch

Median

[IQR]

6.0 [4.0, 9.1] 6.0 [3.9, 9.0] 6.5 [4.0, 10.0] 0.486

Switch with C 1

reason given:

n (%) 263 (74.7) 179 (72.8) 84 (79.2) 0.3887

Efficacy n (%) 159 (60.5) 104 (58.1) 55 (65.5)

Time (months)

to switch

Median

[IQR]

7.0 [4.0, 10.0] 6.0 [4.0, 10.0] 7.0 [4.0, 10.0] 0.476

Safety n (%) 40 (15.2) 26 (14.5) 14 (16.7)

Time (months)

to switch

Median

[IQR]

6.0 [4.0, 9.0] 6.0 [4.0, 9.0] 6.0 [4.0, 11.0] 0.987

Other than

efficacy or safetyd
n (%) 62 (23.6) 48 (26.8) 14 (16.7)

Time (months)

to switch

Median

[IQR]

6.0 [3.0, 9.0] 6.0 [3.5, 9.0] 4.5 [3.0, 6.0] 0.120

IQR interquartile range, TNFi tumor necrosis factor inhibitor
a Patients may have switched more than once during the 12-month observation period; only the first switch was reported
b p value for comparing time to first switch (months) to alternative TNFi vs. switch to non-TNFi
c p value for comparing the proportion of patients who switch to alternative TNFi vs. switch to non-TNFi
d Two patients switched because of ‘efficacy and safety’; data not included
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BEACON (baricitinib vs. placebo), ORAL STEP
(tofacitinib vs. placebo), and RADIATE (tocili-
zumab vs. placebo). These trials enrolled
patients with a history of inadequate response
to at least one TNFi. Patients were maintained
on stable csDMARD background therapy in
both the active and control treatment arms.
Efficacy data aligned with respective changes in
PROs in these studies; patients randomized to
the active treatment arms demonstrated greater
clinical efficacy, as well as greater magnitude of
improvement in most PROs, compared with
placebo-treated patients [18–21].

Patients who remained in M/HDA through
12 months in the current study experienced
improvements, albeit modest, in physical
functioning, pain, fatigue, morning stiffness,
PtGA, and quality of life. Up to 40% of these
patients experienced a clinically meaningful
reduction in pain. These patients may be satis-
fied with these minor improvements and una-
ware of the degree of improvement possible
with further reduction in disease activity, con-
tributing to patients’ hesitancy or refusal to
change therapy regimens [22, 23].

Switching biologics occurred in 22% of the
population, occurring more frequently in those
with higher levels of disease activity. That being
said, among patients with sustained M/HDA,
only one-third switched biologics leaving the
remaining two-thirds to have either continued
on the index TNFi or discontinued the TNFi
despite being in moderate or high disease
activity at both time points over the year.

There are several potential reasons for this
lack of treatment acceleration, including clini-
cal inertia [5, 6] and system-level barriers such
as high copayments for medications, formulary
limitations, and the prior authorization process
which delays access to needed medication [24].
In addition, it is not clear whether the patients
were aware of the disease activity or engaged in
shared decision-making regarding treatment
acceleration [25]. Lastly, patients may be hesi-
tant to make medication changes even when
indicated because of concerns about medication
side effects or other concerns [26–28].

The study provides additional evidence of
the benefits for the treat-to-target paradigm.
Although measuring disease activity using

validated measures and titrating medications
until achievement of the disease activity target
is advocated, often this is not done in clinical
practice [29]. The results of our study may per-
suade patients and providers who are hesitant
to alter therapy in the setting of active disease to
rethink their position given the greater relief of
symptoms and improvement in physical func-
tioning and quality of life with each further
reduction in disease activity. Our findings may
also help guide patient and provider conversa-
tions and we suggest that translating improve-
ments in disease activity to outcomes that are
important to patients (such as pain, fatigue, and
physical function) could improve the dialogue
and support shared decision-making between
the rheumatologist and their patient, reducing
clinical inertia. Additional research is warranted
to determine whether this approach of focusing
on symptoms, functional status, and quality of
life when setting treatment goals achieves better
outcomes for patients with RA.

Strengths and Limitations

There are several strengths of this study,
including longitudinal disease activity infor-
mation on a national cohort of patients with RA
followed by a broad distribution of US
rheumatologists. However, the study has limi-
tations. We can identify only treatments that
were agreed to by patients and not those that
were offered and declined. Although we exam-
ined a national cohort of patients, they may not
be representative of the total RA patient popu-
lation and rheumatologists across the USA in
terms of clinical characteristics and RA treat-
ment practices. However, prior work using
national Medicare data showed that patients
with RA enrolled in the Corrona registry are
similar in terms of age and gender but more
likely to receive biologics as compared to
Medicare RA patients not cared for by a Corrona
provider [30].

This study reported PROs at baseline, 6 and
12 months but does not provide information
between these time points. Counts for some
variables were reduced because of missing data,
and no adjustments for missing data were

226 Rheumatol Ther (2018) 5:215–229



made. Treatment adjustments made after the
12-month follow-up visit were not captured,
nor were subsequent switches in patients who
had more than one bDMARD switch during the
observation period. The study did not report
dose adjustments, and it is not known if
patients who continued on the index TNFi had
upward dose titration. Among patients who
switched to an alternative bDMARD during
follow-up, the remaining observation period to
assess the effect of switching on disease activity
and PROs was limited to a few months in some
cases.

CONCLUSIONS

In the 12 months following TNFi initiation by
biologic-naı̈ve patients with RA, reduction in
the assessed level of disease activity was associ-
ated with improvements in PROs, with the
greatest improvements seen in those who
achieved sustained remission/LDA. These
results reinforce the need for a treat-to-target
approach to RA care with treatment accelera-
tion until the target level of disease activity is
achieved. In addition, our findings may be
useful in discussions between patients and
providers because they quantify improvements
that are important to patients including pain,
fatigue, morning stiffness, physical function,
and quality of life. Unfortunately, substantial
numbers of patients did not achieve sustained
remission/LDA in the 1 year following initiation
and many of those patients remained on the
initial TNFi. Given the improvements associ-
ated with lower levels of disease activity,
patients and providers may wish to consider
alternative therapies sooner in those with per-
sistent active disease.
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