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Delayed Treatment Acceleration in 
Patients with Rheumatoid Arthritis Who 
Have Inadequate Response to Initial 
Tumor Necrosis Factor Inhibitors: Data 
from the Corrona Registry
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BACKGROUND: The implementation of treat-to-target principles in rheumatoid arthritis (RA) has not been 
fully investigated in patients with inadequate response to tumor necrosis factor (TNF) inhibitor treatment.
OBJECTIVES: To evaluate the prevalence of an inadequate response to initial TNF inhibitor treatment at 
6 and 12 months among patients with RA in a real-world patient registry, as well as the delay in therapy 
adjustment and its impact on disease activity and patient-reported outcome (PRO) measures. 
METHODS: This analysis is based on data of patients with moderate or severe disease activity (Clinical 
Disease Activity Index [CDAI] score >10) who were included in the Consortium of Rheumatology Researchers 
of North America (Corrona) RA registry, a prospective, observational database. The patients had never re-
ceived treatment with a biologic disease-modifying antirheumatic drug (DMARD) and had initiated treatment 
with a TNF inhibitor (adalimumab, certolizumab pegol, etanercept, golimumab, or infliximab) between 
October 2001 and December 2014. We evaluated treatment response (CDAI score ≤10), select PRO 
measures, and treatment changes at 6 months. Patients who had an inadequate response to TNF inhibitor 
therapy at 6 months and continued to use their initial TNF inhibitor were evaluated again at 12 months.
RESULTS: This retrospective analysis included 2282 patients. At 6 months, 1732 (75.9%) of the patients 
continued to use their initial TNF inhibitor; of these, 803 (46.4%) patients had an inadequate response to 
treatment. Of the 803 patients who had an inadequate response at 6 months, 488 (60.8%) continued their 
initial treatment at 12 months. Of these 488 patients, 315 (64.5%) had an inadequate response at 12 
months, and 173 (35.5%) had a response. Numerically greater improvements in all PRO measures were 
observed for patients who responded to therapy compared with patients with an inadequate response.
CONCLUSIONS: In this real-world analysis of data from the Corrona RA registry, a considerable propor-
tion of patients with RA had an inadequate response to the initial TNF inhibitor therapy at 6 and 12 months. 
Many patients continued to have moderate or high disease activity, without accelerating treatment (eg, 
addition or increase in the dose of concurrent conventional synthetic DMARDs or a TNF inhibitor), contrary 
to treat-to-target principles, thus remaining at risk for accumulating joint damage and disability.
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Rheumatoid arthritis (RA) is a chronic and debili-
tating autoimmune disease characterized by sys-
temic inflammation, persistent synovitis, and 

joint destruction that affects approximately 0.3% to 
1.0% of the global population.1 

The primary aim of treatment for RA is to achieve 
remission; however, low disease activity is also consid-
ered an acceptable and realistic treatment goal.2 For pa-
tients with RA, the American College of Rheumatology 
(ACR)2 and the European League Against Rheumatism 
(EULAR)3 treatment guidelines recommend initiating 
treatment with a conventional synthetic disease-modify-
ing antirheumatic drug (csDMARD), mainly methotrex-
ate. In the event of inadequate response to treatment 
with csDMARD monotherapy, the use of combination 
csDMARD therapy, a biologic DMARD such as a tumor 
necrosis factor (TNF) inhibitor (eg, adalimumab or 
etanercept) or a non–TNF inhibitor biologic DMARD 
(eg, rituximab or tocilizumab), or a Janus kinase inhibi-
tor such as tofacitinib, a targeted synthetic DMARD—
all with or without methotrexate—are recommended by 
the ACR and EULAR.2,3 

Patients who discontinue the initial TNF inhibitor 
treatment because of a lack of response or because of 
adverse events may switch to an alternative TNF inhib-
itor (ie, TNF inhibitor cycling4,5) or to a non–TNF in-
hibitor biologic DMARD or tofacitinib.

Response to TNF inhibitor treatment typically occurs 
within 3 to 4 months of treatment initiation6; to allow 
timely changes to treatment, it is recommended that 
disease activity should be assessed every 1 to 3 months in 
patients with high or moderate disease activity, and 
every 6 to 12 months in patients who have achieved low 
disease activity or remission.3

To date, the implementation of treat-to-target prin-
ciples in a real-world practice has not been fully evalu-
ated7-10; in particular, subsequent treatment and out-
comes of patients who had an inadequate response to an 
initial biologic DMARD (usually a TNF inhibitor), are 
currently not fully described. Moreover, several studies 
using a treat-to-target approach have investigated pa-
tients with early RA and were conducted in European 
countries.11-13 Effective implementation of the treat-to-
target strategy in real-world practice requires patients to 
make frequent visits to a rheumatologist as well as the 
use of structured RA disease activity measures, 2 objec-
tives that may be difficult to achieve for rheumatologists 
with busy practices.14 

Furthermore, the level of follow-up provided is affect-
ed by differences in reimbursement requirements for ap-
proved treatment across Europe15-17 and in the United 
States (Physician Quality Reporting System specifica-
tions 108, 128, 131, 176, 177, 178, 179, 190, and 337).18 

Indeed, it is possible that differences between the Euro-
pean and US healthcare systems, increased out-of-pock-
et patient costs, and delays in the prior authorization 
approval of biologic DMARDs by US healthcare insurers 
have an impact on the feasibility of the treat-to-target 
approach in the United States.14 

The goals of the current analysis were to evaluate the 
prevalence of inadequate response to initial TNF inhibi-
tor treatment, to describe the delays in the adjustment of 
treatment after nonresponse to treatment with the initial 
TNF inhibitor, and to assess the impact of such delays on 
disease activity and patient-reported outcome (PRO) 
measures. The study included biologic drug–naïve pa-
tients with moderate or severe RA disease activity, re-
gardless of the duration of treatment, who were enrolled 
in the Consortium of Rheumatology Researchers of 
North America (Corrona) RA registry.

Methods
The Corrona Registry

The Corrona registry is an independent, prospective, 
observational database of patients with inflammatory 
arthritides that recently expanded to recruit patients 
with other autoimmune diseases, including inflammato-
ry bowel disease and multiple sclerosis. The Corrona 
RA registry has been recruiting patients for more than 
15 years from 170 private and academic practices across 

KEY POINTS

➤ The implementation of treat-to-target principles in 
RA has not been fully investigated in patients with 
inadequate response to TNF inhibitor treatment.

➤ This is the first study to specifically evaluate delays 
in adjustment of treatment after initiation of the 
first biologic agent in patients with RA in the real-
world setting. 

➤ This study is based on real-world data from the 
Corrona RA registry, a large national database. 

➤ After 6 months of initiating treatment with a TNF 
inhibitor, 75.9% of patients continued to use the 
original agent, although 46.4% of them did not 
have an adequate response to treatment.

➤ Among those with an inadequate response at 
6 months, 60.8% continued to use the initial 
treatment by 12 months, and 64.5% of those 
continued to have an inadequate response. 

➤ These findings show that many patients with RA 
continue to use the initial treatment they receive, 
without any changes, even in the face of ongoing 
moderate or high disease activity. 
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40 US states.19,20 As of January 2, 2017, data on 44,532 
patients with RA have been collected from patients and 
rheumatologists. This comprises longitudinal informa-
tion from 337,554 patient visits and approximately 
152,215 patient-years of total follow-up time. The mean 
duration of patient follow-up is 4.22 years, and the medi-
an time between follow-up visits is 4.90 months.

All patients provided informed consent before enroll-
ment in the Corrona registry. Institutional Review Board 
(IRB) approvals for the registry and the current study 
were obtained from a central IRB (New England IRB) 
for private practice sites and from local IRBs for each 
participating academic site.

Patients
Patients were included in this retrospective analysis if 

they had a diagnosis of moderate or severe RA, defined as 
Clinical Disease Activity Index (CDAI) score >10, at the 
time they initiated treatment with a TNF inhibitor—
adalimumab (Humira), certolizumab pegol (Cimzia), 
etanercept (Enbrel), golimumab (Simponi), or infliximab 
(Remicade)—between October 2001 and December 
2014. Patients who previously received a biologic 
DMARD—adalimumab, certolizumab pegol, etanercept, 
golimumab, infliximab, tocilizumab (Actemra), anakinra 
(Kineret), abatacept (Orencia), or rituximab (Rituxan)—
or the Janus kinase inhibitor tofacitinib, were excluded.

Patients were required to have at least 1 follow-up 
visit (designated the 6-month visit) in the Corrona reg-
istry within a 3- to 9-month window of TNF inhibitor 
initiation, and to have CDAI assessment data at TNF 
inhibitor initiation. Patients who started a TNF inhibi-
tor therapy between registry visits and did not have 
baseline disease activity measurements available were 
excluded from this analysis. In addition, patients who did 
not have a follow-up visit within the prespecified fol-
low-up period, or did not have complete disease activity 
information despite a follow-up visit at the time of this 
analysis, were excluded, along with patients with de-
layed, erroneous, or missing disease activity information.

The current analysis is focused on patients who, de-
spite inadequate response after 6 months of treatment 
with the initial TNF inhibitor, continued with the same 
treatment for an additional 6 months.

Assessments
Disease activity at 6 and 12 months was evaluated 

using the CDAI, and disease response was defined as 
achievement of low disease activity or remission (ie, 
CDAI score ≤10). We excluded patients for whom a 
registry visit did not occur at the prespecified study inter-
val, did not have complete disease activity data, or had 
PRO data that had not undergone quality control.

Beyond the absolute value of the CDAI, assessments 
of disease activity response included the change from 
baseline CDAI score and the proportion of patients who 
achieved a minimal clinically important difference 
during the observation period. The definition of minimal 
clinically important difference varied depending on the 
baseline level of disease activity, such that minimal clin-
ically important difference was defined as a reduction 
from baseline CDAI score of ≥6 or ≥11 for patients with 
moderate (CDAI score 10-22) or high (CDAI score 
>22) disease activity at baseline, respectively.21

We evaluated the PRO measures at treatment initi-
ation and at the follow-up visit (6- or 12-month visit). 
PROs included modified Health Assessment Question-
naire-Disability Index, in which each item was rated as 
0 (no difficulty) to 3 (unable to do)22; patient pain, 
which was rated as 0 (no pain) to 100 (worst imagin-
able pain)23; patient global assessment, rated on a 
scale of 0 (best) to 100 (worst)24; patient-reported fa-
tigue, rated on a scale of 0 (best) to 100 (worst)25; and 
duration of morning stiffness, rated as none, <1 hour, 
or ≥1 hours.26 

Statistical Analysis
Descriptive characteristics were calculated for cate-

gorical variables using STATA software, version 14 
(StataCorp; College Station, TX), and the mean and 
standard deviations (SDs) for continuous variables, with 
the exception of skewed distributions, for which median 
and interquartile range were also reported.

Results
Of the patients enrolled in the Corrona registry, 5339 

were biologic naïve and initiated treatment with a TNF 
inhibitor between October 2001 and December 2014. Of 
these, 2901 (54.3%) patients received an initial TNF in-
hibitor while having moderate or high disease activity 
(CDAI score >10). Subsequently, 619 patients were ex-
cluded from the analysis: 274 patients did not have a 
6-month follow-up visit within the prespecified period, 
268 patients were lost to follow-up, and 77 patients did 
not have disease activity information available at the time 
of this analysis. In total, 2282 patients were, therefore, 
included in this analysis. Patient flow through the study is 
shown in the Figure. 

Patients who did not continue to use the initially 
chosen TNF inhibitor for at least 6 months are only 
briefly described here: within 6 months of TNF inhibitor 
initiation, 9.8% (224/2282) of patients had switched to 
another biologic DMARD, and 14.3% (326/2282) had 
discontinued their initial TNF inhibitor without imme-
diately switching to another biologic DMARD or to a 
targeted synthetic DMARD (Figure). 
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At 6 months, the majority (75.9% [1732/2282]) of 
patients continued to use the same TNF inhibitor. These 
patients’ baseline and disease characteristics are shown 
in Table 1. 

Most (74.7%) patients were female, with a median 
age of 56 years and a median disease duration of 3 years. 
The most frequently initiated TNF inhibitors were adalim-
umab (32.2%), etanercept (31.2%), and infliximab 
(29.2%); most (86.7%) patients received combination 
TNF inhibitor therapy, and approximately 50% of these 
patients received methotrexate.

At 6 months, 803 of 1732 (46.4%) patients did not 
have an adequate response (CDAI score >10) to the 
initial TNF inhibitor compared with 929 (53.6%) pa-
tients who met the criteria for response (low disease ac-
tivity or remission, CDAI score ≤10; Table 2). 

At treatment initiation, disease activity based on the 
CDAI score was similar (albeit slightly lower) in patients 
who had a response to treatment compared with those 
who had an inadequate response to treatment at the 
6-month visit (Table 2). 

For the 803 patients who did not respond to treat-
ment at 6 months, the mean improvement in CDAI 
score since treatment initiation was 7.9 (SD, 13.4) and 
312 (38.9%) of these patients achieved the minimal 
clinically important difference CDAI score. Among the 
929 patients who responded to treatment at 6 months, 
the mean improvement in CDAI score since treatment 
initiation was 19.5 (SD, 11.5), and 881 (94.8%) of these 
patients achieved the minimal clinically important dif-
ference CDAI score (Table 2).

Numerically greater improvements in all PRO mea-
sures from treatment initiation to the 6-month visit were 
observed for patients who had a response compared with 
those who had an inadequate response (Table 2).

Patients who continued to use their initial TNF in-
hibitor for at least 6 months and had an inadequate re-
sponse (CDAI score >10; N = 803) were followed for an 
additional 6 months (ie, 12-month analysis), provided 
that they had a visit to the registry with full disease ac-
tivity data available at the time of the visit. 

Of these 803 patients, 223 (27.8%) were excluded 
from the 12-month analysis: 86 patients did not have a 
follow-up registry visit at 12 months, 129 patients were 
lost to follow-up, and 8 patients had missing disease ac-
tivity data at the time of the analysis. Of the remaining 
803 patients at the 12-month visit, 47 (5.9%) had dis-
continued the use of their initial TNF inhibitor but had 
not started another biologic DMARD (Figure), and 45 
(5.6%) had switched to another biologic DMARD. 

Of the 488 patients who had an inadequate response 
at the 6-month visit and continued to receive their ini-
tial TNF inhibitor, 315 (64.5%) still did not have a re-
sponse at the 12-month visit, whereas 173 (35.5%) 
achieved a response by their 12-month visit. 

We performed a comparison between patients who had 
inadequate response at the 6-month visit and either 
achieved or did not achieve a response at the 12-month 
visit. At the initiation of the initial TNF inhibitor, CDAI 
score was higher among patients who had an inadequate 
response at the 6- and 12-month visits compared with 
those who had an inadequate response at the 6-month visit 
but then had a response at the 12-month visit. The mean 
change from baseline in CDAI score at month 12 was 

Table 1
Patient and Disease Characteristics at Time of TNF 
Inhibitor Initiation in Patients Who Continued Their 
Initial Treatment for ≥6 Months 

Characteristic

Patients using initial TNF 
inhibitor for ≥6 months

(N = 1732)

Female, N (%) 1294 (74.7)

White, N (%) 1502 (86.7)

Age, median (IQR) 56 (16.0)

BMI, median (IQR) 28.2 (8.6)

Duration of RA, median, yrs (IQR) 3 (8)

CDAI score, median (IQR) 23.8 (16)

Moderate disease activity,a N (%) 777 (44.9)

High disease activity,b N (%) 955 (55.1)

Tender joints, median (IQR) 8 (8)

Swollen joints, median (IQR) 7 (8)

mHAQ-DI, median (IQR) .5 (.8)

Patient pain, median rating (IQR) 50 (45)

Patient global assessment, median rating (IQR) 50 (44)

Patient-reported fatigue, median rating (IQR) 50 (55)

Morning stiffness, median, hrs (IQR) 1 (1.8)

Prednisone use, N (%) 612 (35.3)

Previous csDMARDs (including current), median, N (IQR) 1 (1)

TNF inhibitor monotherapy, N (%) 230 (13.3)

TNF inhibitor combination therapy, N (%) 1502 (86.7)

Methotrexate alone 984 (56.8)

Other csDMARD 235 (13.6)

Methotrexate plus other csDMARD 283 (16.3)

Initial TNF inhibitor, N (%)

Adalimumab 558 (32.2)

Etanercept 541 (31.2)

Infliximab 506 (29.2) 

Certolizumab pegol 87 (5.0)

Golimumab 40 (2.3)

aCDAI score 10-22.
bCDAI score >22. 
BMI indicates body mass index; CDAI, Clinical Disease Activity Index; csDMARD, conventional 
synthetic disease-modifying antirheumatic drug; IQR, interquartile range; mHAQ-DI, modified Health 
Assessment Questionnaire-Disability Index; RA, rheumatoid arthritis; TNF, tumor necrosis factor.
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9.4 (SD, 13.6) and 20.7 (SD, 13.5), respectively (Table 3). 
At the 12-month visit, 44.8% of patients with an 

 inadequate response at the 6- and the 12-month visit 
achieved minimal clinically important difference CDAI 
score versus 90.2% of patients who had a response at the 
12-month visit.

Changes in all PRO measures from TNF inhibitor 
initiation to the 12-month visit were numerically great-
er in those patients who had an inadequate response at 
the 6-month visit and then had a response to treatment 
at the 12-month visit compared with patients who con-
tinued to have an inadequate response at the 12-month 
visit (Table 3). 

Medication changes (ie, switching, discontinuing, or 
adjusting any treatment) from treatment initiation to 
the 12-month visit for the 2 groups of patients are pre-
sented in Table 4. 

Of the 488 patients who continued to use their initial 

TNF inhibitor, approximately 10% (N = 49) started 
treatment with a csDMARD between the TNF inhibitor 
initiation and their 12-month visit, regardless of their 
response status. Numerically higher proportions of pa-
tients who had an inadequate response at the 6-month 
visit and who did not have a response at the 12-month 
visit adjusted their dose of steroid and/or initiated steroid 
treatment compared with patients who had an inade-
quate response at the 6-month visit and then had a re-
sponse at the 12-month visit.

Discussion
By using data from a large number of patients with 

RA enrolled in the US-based Corrona registry, our anal-
ysis allowed for monitoring of real-world patients at reg-
ular intervals to obtain data on patient and disease 
characteristics during routine clinical care. The results 
demonstrate that a considerable proportion (46.4%) of 

Table 2 Disease Activity and PROs at TNF Inhibitor Initiation and at 6 Months in Patients Who Continued the Initial 
Therapy for ≥6 Months 

Parameter

Patients with 
inadequate response

(CDAI score >10)
(N = 803)

Responding patients
(CDAI score ≤10)

(N = 929) Parameter

Patients with 
inadequate response

(CDAI score >10)
(N = 803)

Responding patients
(CDAI score ≤10)

(N = 929)

Disease activity Patient pain rating, mean (SD)

Initiation N = 801 
54.4 (26.0)

N = 929 
45.1 (26.7)

6-month visit N = 801 
45.7 (25.8)

N = 927 
20.0 (20.7)

Change to 6-month visit N = 799  
8.8 (27.9)

N = 927 
25.2 (27.4)

Patient global assessment rating, mean (SD)

Initiation N = 803 
51.9 (24.9)

N = 929 
43.5 (25.7)

6-month visit N = 803 
44.1 (24.7)

N = 929 
18.2 (18.9)

Change to 6-month visit N = 803 
 7.7 (27.3)

N = 929 
25.3 (27.1)

Patient-reported fatigue rating, 
mean (SD)

Initiation N = 410 
55.4 (29.2)

N = 467 
45.1 (28.7)

6-month visit N = 440 
51.2 (28.9)

N = 514 
27.6 (25.8)

Change to 6-month visit N = 409 
4.1 (29.0)

N = 467 
17.1 (28.4)

Morning stiffness (hrs), mean (SD)

Initiation N = 780 
2.1 (3.6)

N = 902 
1.9 (3.6)

6-month visit N = 778 
1.7 (4.8)

N = 912 
.6 (1.4)

Change to 6-month visit N = 756 
.4 (5.3)

N = 886 
1.3 (3.6)

Initiation

CDAI score, mean (SD) 29.5 (13.1) 24.0 (11.4)

High disease activity, N (%) 524 (65.3) 431 (46.4)

CDAI score, mean (SD) 36.3 (11.3) 33.3 (10.2)

Moderate disease activity, N (%) 279 (34.7) 498 (53.6)

CDAI score, mean (SD) 16.9 (3.4) 15.9 (3.4)

6-month visit

CDAI score, mean (SD) 21.7 (10.2) 4.5 (2.9)

CDAI score improvement from 
initiation, mean (SD)

7.9 (13.4) 19.5 (11.5)

High disease activity, N (%) 306 (38.1) N/A

CDAI score, mean (SD) 31.7 (9.4) N/A

Moderate disease activity, N (%) 497 (61.9) N/A

CDAI score, mean (SD) 15.5 (3.5) N/A

Low disease activity, N (%) N/A 620 (66.7)

CDAI score, mean (SD) N/A 6.2 (2.1)

Remission, N (%) N/A 309 (33.3)

CDAI score, mean (SD) N/A 1.2 (.8)

MCID CDAI score, N (%) 312 (38.9) 881 (94.8)

Patient-reported outcomes

mHAQ-DI rating, mean (SD)

Initiation N = 800 
.7 (.5)

N = 917 
.5 (.5)

6-month visit N = 794 
.6 (.5)

N = 916 
.2 (.3)

Change to 6-month visit N = 793 
.1 (.4)

N = 911 
.2 (.4)

CDAI indicates Clinical Disease Activity Index; MCID, minimal clinically important difference; mHAQ-DI, modified Health Assessment Questionnaire-Disability Index; N/A, not available; 
PROs, patient-reported outcomes; SD, standard deviation; TNF, tumor necrosis factor.
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patients receiving an initial TNF inhibitor for at least 
6 months had an inadequate response to therapy.

Of patients who continued to receive their initially 
chosen TNF inhibitor treatment at the 12-month visit 
despite an inadequate response at the 6-month visit, the 

majority (64.5%) continued to have an inadequate re-
sponse (vs 35.5% who demonstrated treatment response 
at the 12-month visit) but did not switch to an alterna-
tive biologic DMARD. In addition, acceleration of treat-
ment (eg, addition or increase in the dose of concurrent 

Table 3 Disease Activity and PROs in Patients with Inadequate Response at 6 Months Who Continued the Initial 
TNF Inhibitor for 12 Months 

Parameter

Patients with 
inadequate 

response at 6 and 
12 months

(CDAI score >10) 
(N = 315)

Patients with inadequate 
response at 6 months 
(CDAI score >10) who 

responded by 12 months 
(CDAI score ≤10) 

(N = 173) Parameter

Patients with 
inadequate 

response at 6 and 
12 months

(CDAI score >10) 
(N = 315)

Patients with inadequate 
response at 6 months 
(CDAI score >10) who 

responded by 12 months 
(CDAI score ≤10) 

(N = 173)

Disease activity Patient-reported outcomes

mHAQ-DI rating, mean (SD)

Initiation N = 315 
.7 (.5)

N = 172 
.6 (.5)

6-month visit N = 314 
.6 (.5)

N = 168 
.4 (.4)

12-month visit N = 315 
.6 (.5)

N = 169 
.3 (.4)

Change to 12-month visit N = 315 
.1 (.5)

N = 169 
.2 (.5)

Patient pain rating, mean (SD)

Initiation N = 315 
55.9 (25.7)

N = 172 
45.6 (26.7)

6-month visit N = 314 
46.2 (24.7)

N = 172 
39.2 (24.4)

12-month visit N = 314 
48.2 (26.1)

N = 173 
28.8 (21.3)

Change to 12-month visit N = 314 
7.7 (28.3)

N = 172 
16.7 (29.2)

Patient global assessment rating, mean (SD)

Initiation N = 315 
53.9 (24.7)

N = 173 
44.5 (26.0)

6-month visit N = 315 
44.9 (24.6)

N = 173 
37.2 (24.4)

12-month visit N = 315 
46.8 (24.9)

N = 173 
25.6 (18.9)

Change to 12-month visit N = 315 
7.1 (28.8)

N = 173 
18.9 (28.5)

Patient-reported fatigue rating, mean (SD)

Initiation N = 148 
52.8 (29.3)

N = 79 
50.2 (29.8)

6-month visit N = 162 
55.0 (28.9)

N = 84 
41.4 (28.1)

12-month visit N = 169 
53.8 (28.9)

N = 91 
33.6 (26.6)

Change to 12-month visit N = 148 
–1.7 (30.0)

N = 79 
16.8 (31.1)

Morning stiffness (hrs), mean (SD)

Initiation N = 307 
2.2 (4.0)

N = 165 
1.8 (3.2)

6-month visit N = 302 
1.6 (3.2)

N = 169 
1.9 (8.1)

12-month visit N = 303 
1.7 (4.0)

N = 166 
.8 (1.5)

Change to 12-month visit N = 296 
.5 (3.9)

N = 158 
1.0 (3.3)

Initiation

CDAI score, mean (SD) 31.7 (13.2) 26.2 (12.8)

High disease activity, N (%) 231 (73.3) 88 (50.9)

CDAI score, mean (SD) 37.0 (11.5) 35.7 (11.4)

Moderate disease activity, N (%) 84 (26.7) 85 (49.1)

CDAI score, mean (SD) 17.3 (3.3) 16.4 (3.5)

6-month visit

CDAI score, mean (SD) 22.8 (9.8) 17.7 (8.0)

CDAI score improvement from 
initiation, mean (SD)

8.9 (13.2) 8.6 (14.1)

High disease activity, N (%) 143 (45.4) 35 (20.2)

CDAI score, mean (SD) 30.8 (8.9) 30.4 (8.5)

Moderate disease activity, N (%) 172 (54.6) 138 (79.8)

CDAI score, mean (SD) 16.1 (3.5) 14.4 (3.2)

Low disease activity, N (%) N/A N/A

CDAI score, mean (SD) N/A N/A

Remission, N (%) N/A N/A

CDAI score, mean (SD) N/A N/A

MCID CDAI score, N (%) 126 (40.0) 77 (44.5)

12-month visit

CDAI score, mean (SD) 22.3 (10.4) 5.6 (2.9)

CDAI score improvement from 
initiation, mean (SD)

9.4 (13.6) 20.7 (13.5)

High disease activity, N (%) 131 (41.6) N/A

CDAI score, mean (SD) 31.6 (9.7) N/A

Moderate disease activity, N (%) 184 (58.4) N/A

CDAI score, mean (SD) 15.7 (3.6) N/A

Low disease activity, N (%) N/A 138 (79.8)

CDAI score, mean (SD) N/A 6.7 (2.1)

Remission, N (%) N/A 35 (20.2)

CDAI score, mean (SD) N/A 1.4 (0.8)

MCID CDAI score, N (%) 141 (44.8) 156 (90.2)

CDAI indicates Clinical Disease Activity Index; MCID, minimal clinically important difference; mHAQ-DI, modified Health Assessment Questionnaire-Disability Index; N/A, not available; 
PROs, patient-reported outcomes; SD, standard deviation; TNF, tumor necrosis factor.

Copyright © 2018 by Engage Healthcare Communications, LLC; protected by U.S. copyright law. 
Photocopying, storage, or transmission by magnetic or electronic means is strictly prohibited by law.



Treatment Acceleration and Response to TNF Inhibitors in RA

155 www.AHDBonline.com  l  American Health & Drug Benefits  lVol 11, No 3  l  May 2018

csDMARDs or TNF inhibitor) was not more frequent 
among those with an inadequate response compared 
with those with a response. 

Therefore, a considerable number of patients in the 
real world who had inadequate response to their initial 
TNF inhibitor nevertheless continued to use the same 
treatment for up to 12 months without switching to 
another biologic DMARD. Evaluation of PROs at 6 and 
12 months did not show a statistical difference, but did 
reveal a numerical difference at 6 and 12 months in 
favor of disease activity among patients who responded 
to treatment. 

Patient-related factors could explain why patients 
who did not respond at the 6-month visit continued to 
use the same TNF inhibitor without significant changes 
in treatment. Patients are often reluctant to change 
treatment, even in the presence of active disease, and 
may have an unwillingness to “risk” new treatments.14 

Moreover, patients may perceive improvements in their 
disease that are not reflected in clinical ratings.14 

As seen in Table 2, patients with inadequate response 
at the 6-month visit had a higher baseline CDAI score 
compared with patients who responded at the 6-month 
visit (29.5 vs 24.0), and had a mean decrease in CDAI 
score of 7.9 from treatment initiation to the 6-month visit. 

It is possible that the small improvements among those 
with an inadequate response seen in this study were 
deemed by the physician and/or the patient to be “satisfac-
tory” or “sufficient” to continue treatment with the same 
TNF inhibitor for an additional 6 months. However, even 
if this were the case for the 38.9% of patients in this group 
who achieved the minimal clinically important difference 
CDAI score, it does not explain why treatment was not 
accelerated for patients who did not attain the minimal 
clinically important difference. 

Other reasons may include delays in biologic DMARD 
prior authorization approval by health insurers, increased 
out-of-pocket patient costs, and late adoption of the treat-
to-target principles by physicians; however, our analysis 
did not address these questions and further analysis would 
be required to ascertain the significance of these factors. 

In our analysis, changes in PRO measures were nu-
merically greater in patients who had a response at the 
6-month visit compared with patients with an inade-
quate response; this difference was also apparent at the 
12-month visit, but again without a statistical signifi-
cance. Longer-term follow-up may be needed to demon-
strate statistical significance between these patients. Of 
note, for patients who continued to have an inadequate 
response throughout the follow-up period, little attempt 
was made to accelerate treatment (eg, addition of ste-
roids, TNF inhibitor dose increases, or addition of more 
csDMARDs) to achieve disease remission.

Greater understanding of what motivates clinicians to 
adopt a conservative approach to treatment, such as the 
presence of certain patient characteristics or practice 
habits, is also required. The randomized controlled clin-
ical trial TRACTION (NCT02260778) evaluated the 
effects of a learning collaborative on the implementation 
of treat-to-target principles in RA to optimize out-
comes.27 This initiative monitored the following aspects 
of treat-to-target: consistent measurement of disease ac-
tivity; selection of a treatment target (ie, low disease ac-
tivity or remission); shared decision-making between 
patients and physicians; and adjustment of treatment for 
patients who do not respond to treatment.27 

The results showed that the learning collaborative 
substantially improved adherence to treat-to-target princi-
ples for the management of patients with RA, and support 
the use of educational collaborative to improve quality.27 

In addition, barriers to the implementation of treat-
to-target principles have been identified in a recent US 
clinical trial, which focused on feasibility of acceleration 
as a co-primary end point and identified patient and 
physician impediments to adopting more aggressive 
treatments.10 We believe that elucidation of the reasons 
for resisting a treat-to-target approach in the Corrona 
registry would help to reveal the real-world barriers to 
universal adoption of this approach.

The Corrona registry has also completed a US-based 
treat-to-target trial,10 in which the co-primary outcome 
was feasibility of treatment acceleration, using the pub-
lished treat-to-target recommendations.4 

Table 4
Medication Changes from Treatment Initiation to 
12-Month Visit in Patients Who Continued the Initial 
TNF Inhibitor for ≥6 Months

Change in treatment parameter

Patients with 
inadequate response 
at 6 months and at 

12 months

Patients with 
inadequate response 

at 6 months who 
responded by  

12 months

csDMARD initiation between TNF inhibitor 
initiation and 12-month visit, N (%)a

N = 315
33 (10.5)

N = 173
16 (9.2)

TNF inhibitor dose increase between initiation 
and 12-month visit, N (%)b

N = 315
8 (2.5)

N = 173
5 (2.9)

csDMARD dose increased between TNF inhibitor 
initiation and 12-month visit, N (%)c

N = 315
34 (10.8)

N = 173
19 (11.0)

Change in steroid dose, N (%)c N = 58
21 (36.2)

N = 35
5 (14.3)

Change in steroid dose and/or starting steroids 
between TNF inhibitor initiation and 12-month 
visit, N (%)c

N = 58
38 (65.5)

N = 35
12 (34.3)

aSwitch of initial csDMARD, addition of a second csDMARD, or initiation of a csDMARD in case of 
TNF inhibitor monotherapy.
bFor example, increase of dose frequency for infliximab and/or adalimumab.
cNumber of patients with steroid dose information at TNF inhibitor initiation and at the 12-month visit.
csDMARD indicates conventional synthetic disease-modifying antirheumatic drug; TNF, tumor 
necrosis factor. 
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Despite the potential progression of a debilitating 
disease, we found that the most common reason to not 
accelerate treatment in patients with moderate RA dis-
ease was patient fear of side effects. This dynamic is part 
of what has been extensively studied in so-called Pros-
pect Theory, which emphasizes the default position of 
avoiding loss when contemplating choices in what 
Kahneman termed mental “system 1,” which represents 
our superficial reactions to potential loss.28 As Kahneman 
relates, using “system 2,” in which more mental work and 
effort is required, is not typically engaged as humans rely 
on quick decisions made in “system 1.”28 

It is, therefore, apparent that clinicians need to guide 
and mentor patients to explore “system 2” through care-
ful coaching and support. It is only when patients engage 
in deeper consideration in “system 2” that more wide-
spread adoption of more effective treatment is likely to 
occur. Thus, the burden is on the provider to deliver 
more than superficial guidance and recommendations. 

From a payer’s perspective, switching between mul-
tiple therapies because of intolerance or inadequate 
response to treatment adds complexity to treatment 
management and formulary design.29 Comparative ef-
fectiveness studies comparing patients switching from 
the first TNF inhibitor to the second TNF inhibitor 
with those who switch from the first TNF inhibitor to a 
non–TNF inhibitor biologic DMARD are needed to 
shed more light on the uncertainties about next steps 
for patients who have an inadequate response to TNF 
inhibition and to provide crucial data to payers. 

Limitations
Limitations of the current study include the relatively 

short 12-month analysis period, and the fact that patient 
preferences were not captured for instances when the 
physician recommended accelerating treatment but the 
patient did not give consent or was unwilling to accept 
the risk of new treatment. 

In addition, adherence to treatment was not evalu-
ated, unlike in the recently published Corrona TRAC-
TION study.27 It is possible that physicians in the cur-
rent study did not accelerate treatment more frequently 
in patients who were nonadherent, because of the an-
ticipation that improved adherence would improve 
their outcomes. 

Medication adherence may also explain why some 
patients did not have a response at the 6-month visit but 
did have a response at the 12-month visit. 

Furthermore, we did not compare the response rates 
at the 12-month visit between the 6-month visit re-
sponders and the nonresponders; it is possible, therefore, 
that some patients who had a response at the 6-month 
visit had no response at the 12-month visit.

Conclusion
The strength of this real-world study is that patients 

were recruited from the largest US-based RA registry of 
patient- and physician-derived data without limitations 
in disease duration. This study is the first, to our knowl-
edge, to specifically evaluate delays in adjustment of 
treatment after initiation of the first biologic agent. The 
findings demonstrate that a considerable proportion of 
patients with RA did not have a response to their initial 
TNF inhibitor treatment 6 or 12 months after treatment 
initiation, and many continued to have moderate or se-
vere disease activity, without accelerating treatment. 
This suggests that in real-world clinical practice, despite 
the current focus on treat-to-target principles, a substan-
tial number of patients with RA who have active disease 
continue to use the initial TNF inhibitor, without 
switching or adjusting their medication, despite subopti-
mal clinical outcomes. To effectively implement treat-
to-target principles in clinical practice, there is a critical 
need for physicians to focus on patients who continue to 
use ineffective treatment, by improving awareness of the 
dynamics of patient decision-making and to deconstruct 
the fear of “loss” by creating a kind, informative, and 
supportive environment. n
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STAKEHOLDER PERSPECTIVE

Limited Guidelines and Treatment Success in the 
Current Standard of Care for Patients with 
Rheumatoid Arthritis Provide an Opportunity to 
Inform New Treatment Protocols 
By Gary Branning, MBA 
Associate Professor, Rutgers Graduate School of Business, and President,  
Managed Market Resources, Mt Olive, NJ

PAYERS/PBMs: The influence of payers and phar-
macy benefit managers (PBMs) is growing, and formular-
ies are increasingly restrictive, often excluding brands 
when multiple competitive alternatives exist. Payers and 
PBMs design their formularies to encourage members to 
select preferred drugs by placing them on a lower tier, in 
which the out-of-pocket expenses are lower for patients. 
Undifferentiated therapeutic efficacy or the availability 
of a lower-cost generic alternative may result in a drug 
being placed on a higher tier, which often serves the 
appropriate purpose of encouraging patients to consider 
a more efficacious or less-expensive alternative drug.1

Recent formulary trends, however, may not have that 
intended impact. For example, charging more for 
high-value maintenance medications may lead to in-
creased expenses over time. Formulary exclusions have 
been increasing and can be problematic when a payer or 
a PBM excludes a brand-name drug in favor of a thera-
peutic equivalent that is chemically different from the 
brand-name drug and may work in a different manner in 
a patient’s body. The excluded brand-name drug could 
provide a high-value alternative for certain patients.1 
This is especially true in rheumatoid arthritis (RA).

In 2014, the American College of Rheumatology 
(ACR) began working on new treatment guidelines for 
RA, and the key recommendations were presented at the 
ACR 2016 Annual Meeting, where the panel strongly 
recommended a treat-to-target strategy.2 The manage-
ment of patients with RA is a critical area for payers, but 
current formulary designs may not support the new RA 
guidelines. Despite the availability of multiple treatment 
options, the definition of successful treatment remains 
vague. Furthermore, patients with RA often switch be-
tween multiple treatments, which may complicate the 
development of therapeutic guidelines and the design of 
managed care formularies. 

PATIENTS: Consumer-directed health plans 
(CDHPs) are another trend that may negatively affect 

outcomes for chronically ill patients, such as patients 
with RA. These plans typically have lower monthly pre-
miums, but patients are responsible for the entire cost of 
their care until a deductible is met, which could mean 
spending thousands of dollars a year before their insur-
ance begins to cover the cost. “An elementary rule is that 
when costs go up, people will use less of it,” suggested 
Mark Fendrick, MD, Director of the Center for Val-
ue-Based Insurance Design at the University of Michi-
gan, at a discussion of formulary design.1 For patients 
with chronic conditions, such as RA, CDHPs may pro-
vide disincentives to fill expensive prescriptions.1 

PROVIDERS/PAYERS: The study by Pappas and 
colleagues in this issue has demonstrated the need to re-
evaluate patients’ responses to initial RA therapy at 6 
and 12 months.3 Providers and payers should work to-
gether to support patients with RA, using the treat-to-
target principles. These agreements should include de-
veloping treatment protocols that review patients’ 
response to therapy at 6 and 12 months and provide ad-
vanced therapy to reduce the risk for joint and organ 
damage. Accelerating treatment options will require 
payers to provide patient access to treatments as outlined 
in the treatment protocols.

RA continues to present clinical and economic 
challenges to patients, physicians, and payers; these 
challenges, along with the constantly evolving market 
access marketplace, make this an exciting time to ex-
pand the dialogue about this disease and new treat-
ment protocols. n
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