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ABSTRACT 

Objective. Evaluate the impact of tofacitinib on American College of Rheumatology (ACR) 

response criteria components in patients with rheumatoid arthritis (RA). 

Methods. This posthoc analysis pooled data from RA phase III randomized controlled trials 

(RCTs) assessing tofacitinib 5 or 10 mg twice daily (BID), adalimumab, or placebo, with 

conventional synthetic disease-modifying antirheumatic drugs, and a phase IIIb/IV RCT 

assessing tofacitinib 5 mg BID monotherapy, tofacitinib 5 mg BID with methotrexate, or 

adalimumab with methotrexate. Outcomes included: proportions of patients achieving 

ACR20/50/70 responses and ≥20/50/70% improvement rates in ACR components at Week 2 

and Months 1, 3, and 6; mean percent improvement in ACR components and Clinical or 

Simplified Disease Activity Index (CDAI or SDAI) low disease activity or remission rates, at 

Month 3, for ACR20/50/70 responders.

Results. Across treatment groups, ≥20/50/70% improvement rates were numerically higher 

for most physician- versus patient-reported measures. In phase III RCTs, at earlier 

timepoints, ≥50/70% improvements in Patient Global Assessment of Disease Activity, Pain 

and Clinician Global Assessment were similar. Among ACR20 responders receiving 

tofacitinib, mean percent improvements for tender and swollen joint counts were >70% at 

Month 3. CDAI/SDAI remission was achieved by 27.8–45.0% of ACR70 responders 

receiving tofacitinib at Month 3.  

Conclusion. Among ACR20 responders treated with tofacitinib, physician-reported 

components particularly exceeded 20% response improvement. At Month 3, disease state 

generally did not corroborate ACR70 response criteria. Divergences between physician- and 
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patient-reported measures highlight the importance of identifying appropriate patient-reported 

outcome targets to manage RA symptoms in clinical practice.

NCT00847613/NCT00856544/NCT00853385/NCT02187055
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INTRODUCTION

Composite measures of disease activity and treatment response are key efficacy outcomes in 

rheumatoid arthritis (RA) clinical trials. Common measures include the American College of 

Rheumatology (ACR) response criteria (1), which require meeting a threshold of ≥20/50/70% 

improvement (ACR20/50/70, respectively) in several physician- and patient-reported 

measures, including tender and swollen joint counts (TJC and SJC, respectively; primary 

criteria) and at least three of five secondary criteria: Clinician Global Assessment (CGA), 

Patient Global Assessment of Disease Activity (PtGA), patient-reported pain (Pain), Health 

Assessment Questionnaire-Disability Index (HAQ-DI), and C-reactive protein (CRP) (2,3). 

The ACR20 response rate is commonly used as the primary outcome measure in RA trials 

because it can discriminate between active treatment and placebo (1,3). However, ACR 

response outcomes are not typically calculated in real-world practice (4).

Other composite measures assessed in RA trials and the clinic include the Simplified 

Disease Activity Index (SDAI; numerical sum of TJC, SJC, CGA, PtGA, and CRP) (5), and 

the Clinical Disease Activity Index (CDAI; numerical sum of TJC, SJC, CGA, and PtGA) 

(6). Cut-offs of both indices have been established to classify disease state (remission or low, 

moderate, or high disease activity) in patients with RA (7).

Using a treat-to-target approach for RA, physicians are recommended to tailor 

treatment plans to pre-specified goals (e.g., remission or low disease activity [LDA]), and to 

use composite disease activity measures to monitor treatment response (8). However, there is 

no standard composite measure used across clinics. Therefore, a comprehensive 

understanding of the impact of RA treatments on the individual components, which are 

Page 5 of 42

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


6

typically assessed in the clinic, and the resulting impact on composite measures, may help 

inform physicians regarding a patient’s response to treatment.

Tofacitinib is an oral Janus kinase (JAK) inhibitor for the treatment of RA. The 

efficacy and safety of tofacitinib immediate-release 5 and 10 mg twice daily (BID), 

administered as monotherapy or in combination with conventional synthetic disease-

modifying antirheumatic drugs (csDMARDs), predominantly methotrexate (MTX), in 

patients with moderately to severely active RA, have been previously reported in phase II (9-

13), phase III (14-20), and phase IIIb/IV (21) randomized controlled trials (RCTs) of up to 

24 months’ duration and in long-term extension (LTE) studies with up to 114 months’ 

observation (22-24). The long-term safety of tofacitinib has been reported in an integrated 

safety analysis of RCTs and LTE studies spanning 114 months’ cumulative tofacitinib 

exposure (25). 

To provide further insight for clinicians regarding expected outcomes with tofacitinib, 

we examined the impact of tofacitinib 5 or 10 mg BID, adalimumab (ADA) 40 mg every 2 

weeks (Q2W), or placebo, with background csDMARDs, or tofacitinib 5 mg BID 

monotherapy, on the ACR components via a posthoc analysis of phase III and phase IIIb/IV 

trials. To further explore the ACR components that are most (and least) likely to be improved 

by treatment, and meet the improvement thresholds (≥20/50/70%) required for inclusion in 

the ACR response calculation, we evaluated the relative contribution of the secondary ACR 

components (CGA, PtGA, Pain, HAQ-DI, and CRP) to the overall ACR20/50/70 response 

rates. Furthermore, to provide insight into expected disease state outcomes in patients 

achieving ACR20/50/70 responses in clinical trials, we show the proportions of responders 

achieving SDAI- and CDAI-defined LDA and remission.
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MATERIALS AND METHODS

Study design and patients. This posthoc analysis included two cohorts. The 

placebo-controlled cohort comprised pooled data from three phase III RCTs (ORAL Scan 

[NCT00847613], ORAL Standard [NCT00853385], ORAL Sync [NCT00856544]) of 

tofacitinib in patients with active RA. The head-to-head cohort comprised data from a phase 

IIIb/IV RCT (ORAL Strategy [NCT02187055]) of tofacitinib versus ADA in patients with 

active RA. Study designs and patient inclusion/exclusion criteria were reported previously 

(16,17,19-21), and are summarized in Table 1.

Each study was conducted in accordance with the Declaration of Helsinki, 

International Conference on Harmonization Guidelines for Good Clinical Practice, and local 

country regulations, and was approved by the Institutional Review Board and Independent 

Ethics Committee at each center (16,17,19-21). Patients provided written informed consent. 

No further ethical approval was required for this posthoc analysis in accordance with the 

policies of our institutions.

Outcomes. Outcomes assessed included: proportions of patients achieving overall 

ACR20/50/70 responses and ≥20/50/70% improvements from baseline in ACR components 

(improvement rates; TJC, SJC, CGA, PtGA, Pain, HAQ-DI, and CRP) at Week 2 (ORAL 

Sync only), 6 (head-to-head cohort only), Months 1 (placebo-controlled cohort only), 3 (all 

studies; end of placebo-controlled period for placebo-controlled cohort), and 6 (all studies); 

the relative contribution of the secondary ACR components (CGA, PtGA, Pain, HAQ-DI, and 

CRP) to overall ACR20/50/70 response rates at Month 3; and the relative contribution of 

SDAI components (TJC, SJC, CGA, PtGA, and CRP) and CDAI components (TJC, SJC, 
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CGA, and PtGA) to mean change from baseline in SDAI and CDAI scores, respectively, at 

Month 3.

Additional outcomes assessed in subgroups of patients achieving ACR20/50/70 

responses (ACR20/50/70 responders) at Month 3 included: mean percent improvement from 

baseline in ACR components, SDAI score, and CDAI score; and proportions of patients 

achieving LDA and remission as defined by SDAI (≤11 and ≤3.3, respectively) and CDAI 

(≤10 and ≤2.8, respectively) (7).

Statistical analyses. Data are presented for the full analysis set, which comprised all patients 

who were randomized and received ≥1 dose of study treatment. Analyses are based on 

observed case data in patients with all seven ACR components assessed at the analyzed time 

point. No imputation was performed for missing data. Outcomes were summarized 

descriptively and numerical differences (with no formal statistical comparisons) between 

treatments are reported. 

To assess the relative contribution of each secondary ACR component to the 

attainment of the overall ACR20 response rate, each component was sequentially set to ‘no 

improvement’ (i.e., value of 0 in change from baseline) and the ACR20 response rate was 

recalculated. The resulting response rates were then rank-ordered from 1–5, with 1 

representing the largest contribution (largest decrease in ACR20 response rate); and 5 

representing the smallest contribution (smallest decrease in ACR20 response rate). This 

approach was used to assess the relative contribution of each secondary ACR component to 

the attainment of the overall ACR50 and ACR70 response rates. The relative contributions of 

TJC and SJC to the attainment of ACR20/50/70 response rates were not considered in this 

analysis as these are primary components, with ≥20/50/70% improvement in these 
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components required to achieve an ACR20/50/70 response rate, respectively. The relative 

contribution of each SDAI and CDAI component to the mean change from baseline in SDAI 

and CDAI, respectively, was assessed using a similar approach.

RESULTS

Patients. The placebo-controlled cohort comprised 2117 patients receiving tofacitinib 

5 mg BID + csDMARDs (N=769), tofacitinib 10 mg BID + csDMARDs (N=767), ADA + 

csDMARDs (N=191), or placebo + csDMARDs (N=390). The head-to-head cohort 

comprised 1088 patients receiving tofacitinib 5 mg BID monotherapy (N=359), tofacitinib 

5 mg BID + MTX (N=363), or ADA + MTX (N=366). Demographics and baseline 

characteristics for each study were previously reported (16,17,19,21).

ACR20/50/70 response rates and ≥20/50/70% improvement rates in ACR components. In the 

placebo-controlled cohort, ACR20/50/70 response rates and ≥20/50/70% improvement rates 

in ACR components at Month 3 (end of placebo-controlled period) were similar with 

tofacitinib 5 or 10 mg BID + csDMARDs and ADA + csDMARDs, but were higher with 

active treatment versus placebo (Figure 1A–C). Notably, ACR20/50/70 response rates and 

≥20/50/70% improvement rates in ACR components were higher beginning at Week 2 and 

Month 1 with tofacitinib and ADA, respectively, versus placebo. 

Across treatments, ACR20/50/70 response rates and ≥20/50/70% improvement rates 

in ACR components mostly increased through Month 6, and improvement rates for most 

ACR components surpassed ACR20/50/70 response rates (Figure 1A–C). Typically, through 

Month 6, ≥20/50/70% improvement rates were higher in physician-reported measures (TJC, 

SJC, and CGA) versus patient-reported measures (PtGA, Pain, and HAQ-DI) across 
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treatments. However, ≥20/50/70% improvement rates in CRP were highest versus the other 

components at Week 2 with active treatment and tended to remain stable over time. 

Differences between improvement rates in CGA versus the patient-reported measures were 

generally greater when considering ≥20% versus ≥50/70% improvement rates through Month 

6 across treatments, particularly at earlier time points; indeed, ≥50/70% improvement rates in 

PtGA and Pain were similar to CGA at Week 2, Month 1, and Month 3 (≥70% improvement 

rates only). Generally, ≥20/50/70% improvement rates in PtGA and Pain were comparable 

and followed a similar pattern through Month 6, irrespective of treatment. Across treatments, 

≥20/50/70% improvement rates in HAQ-DI showed the least improvement of all ACR 

components through Month 6.

In the head-to-head cohort, ACR20/50/70 response rates and ≥20/50/70% 

improvement rates in ACR components were comparable through Month 6 in patients 

receiving tofacitinib 5 mg BID monotherapy, tofacitinib 5 mg BID + MTX, or ADA + MTX 

(Supplementary Figure 1A–C). Across treatments, ≥20/50/70% improvement rates for most 

ACR components surpassed ACR20/50/70 response rates; however, ≥20/50/70% 

improvement rates for HAQ-DI were generally similar to or lower than the ACR20/50/70 

response rates.

Similar to the placebo-controlled cohort, ≥20/50/70% improvement rates in ACR 

components were higher in physician-reported versus patient-reported measures. Across 

treatments, ≥20/50/70% improvement rates in PtGA and Pain were typically comparable and 

followed a similar pattern through Month 6. Unlike the placebo-controlled cohort, ≥50/70% 

improvement rates in PtGA and Pain were not similar to CGA through Month 6. 

Page 10 of 42

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


11

Relative contribution of the secondary ACR components to ACR20/50/70 response rates at 

Month 3. Generally, in the placebo-controlled cohort, CGA contributed most, while HAQ-DI 

contributed least, to ACR20/50/70 response rates at Month 3, across treatments (Table 2A–

C). Exceptions with active treatment included ACR70 response rates with tofacitinib 5 mg 

BID + csDMARDs, wherein Pain contributed most, ACR50 response rates with tofacitinib 

10 mg BID + csDMARDs, wherein PtGA contributed least, and ACR70 response rates with 

ADA + csDMARDs, wherein CGA and PtGA contributed most and Pain and CRP 

contributed least (Table 2B–C).

In the head-to-head cohort, results aligned with the placebo-controlled cohort, as 

CGA generally contributed most, while HAQ-DI generally contributed least, to ACR20/50/70 

response rates at Month 3, across treatments (Supplementary Table 1A–C).

Percent improvement from baseline in ACR components, SDAI score, and CDAI score in 

ACR20/50/70 responders at Month 3. Among ACR20/50/70 responders in the 

placebo-controlled cohort, mean percent improvements from baseline in ACR components 

typically exceeded 20/50/70%, respectively, at Month 3, across treatments (Figure 2A–C). 

Mean percent improvement from baseline was higher for TJC and SJC versus CGA, PtGA, 

Pain, HAQ-DI, and CRP in ACR20/50/70 responders across treatments, and greater 

differences were observed between physician-reported and patient-reported measures in 

ACR20 versus ACR50/70 responders. Mean percent improvement from baseline in Pain was 

comparable in ACR20/50 responders receiving tofacitinib versus ADA; however, mean 

percent improvement from baseline in Pain was 10.4% higher in ACR70 responders 

receiving tofacitinib 5 mg BID + csDMARDs versus ADA + csDMARDs. Mean percent 

improvements from baseline in CRP appeared lower with tofacitinib versus ADA due to 
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outliers in the tofacitinib groups; median percent improvements from baseline in CRP were 

similar across active treatment groups for ACR20 (73.8–81.6%), ACR50 (76.1–85.3%), and 

ACR70 responders (75.9–85.9%). Notably, for ACR20 responders receiving tofacitinib, 

mean percent improvement from baseline in TJC and SJC exceeded 70%.

Across ACR20/50/70 responders, mean percent improvements from baseline in SDAI 

and CDAI scores to Month 3 were generally similar to improvements observed for TJC and 

SJC with all treatments, and exceeded 65% in ACR20 responders receiving tofacitinib 

(Figure 2A–C). 

In the head-to-head cohort, mean percent improvements in ACR components, SDAI 

score, and CDAI score in ACR20/50/70 responders at Month 3 were comparable across 

treatments and mostly similar to the placebo-controlled cohort (Supplementary Figure 2A–

C).

Proportions of ACR20/50/70 responders achieving SDAI- or CDAI-defined LDA or remission 

at Month 3. In the placebo-controlled cohort, the proportions of ACR20/50/70 responders 

achieving SDAI- or CDAI-defined LDA or remission at Month 3 were higher with active 

treatment versus placebo, with the largest differences observed in ACR70 responders 

receiving active treatment versus placebo (Figure 3). At Month 3, the proportions of 

ACR20/50/70 responders in the active treatment groups achieving CDAI LDA ranged from 

38.2–49.1%, 61.4–73.6%, and 88.2–95.0%, respectively, versus 28.8%, 60.6%, and 62.5%, 

for placebo; those achieving CDAI remission ranged from 3.6–9.0%, 9.1–16.7%, and 23.5–

45.0%, respectively, versus 0.9%, 3.0%, and 12.5%, for placebo. Overall, SDAI and CDAI 

LDA and remission rates were numerically higher in ACR20/50/70 responders receiving 

tofacitinib versus ADA.
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In the head-to-head cohort, the proportions of ACR20/50/70 responders across 

treatments achieving CDAI LDA at Month 3 were mostly comparable with the 

placebo-controlled cohort (Supplementary Figure 3). The proportions of ACR20/50/70 

responders across treatments achieving CDAI remission at Month 3 were generally higher 

than the placebo-controlled cohort, ranging from 10.0–10.8%, 17.9–18.8%, and 30.6–40.0%, 

respectively. Across treatments, SDAI and CDAI LDA and remission rates were generally 

similar (Supplementary Figure 3).

 Relative contribution of SDAI or CDAI components to mean change from baseline in SDAI 

or CDAI scores at Month 3. In the placebo-controlled cohort, TJC, followed by SJC, 

contributed most to mean change from baseline in SDAI at Month 3, whereas CRP 

contributed least, across treatments (Table 3). Similarly, across treatments, TJC, followed by 

SJC, contributed most to mean change from baseline in CDAI at Month 3, whereas PtGA 

contributed least (Table 3). Similar results were observed in the head-to-head cohort 

(Supplementary Table 2).

DISCUSSION 

Many RA clinical trials use ACR response criteria, generally ACR20/50, as the primary 

outcome measure, while only the individual ACR components are commonly assessed in 

clinical practice (1,26). Therefore, to guide clinical decision making, it is important for 

physicians to have a comprehensive understanding of the impact of RA treatments on the 

composite measures and individual components. This posthoc analysis investigated the 

impact of treatments in phase III and phase IIIb/IV tofacitinib RA RCTs on ACR 

components, SDAI score, and CDAI score; the relative contribution of each component to the 
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ACR20/50/70 response rates, SDAI score, and CDAI score; and the proportions of patients 

achieving SDAI and CDAI LDA and remission stratified by ACR20/50/70 response.

In the placebo-controlled cohort, ACR20/50/70 response rates and ≥20/50/70% 

improvement rates in ACR components at Month 3 were higher with active treatment versus 

placebo, aligning with previous findings (16,17,19). These improvements were observed 

from the earliest time point for tofacitinib-treated and ADA-treated patients (Week 2 and 

Month 1, respectively), versus placebo-treated patients. In the head-to-head cohort, 

ACR20/50/70 response rates and ≥20/50/70% improvement rates in ACR components were 

typically similar across time points and treatments. In ACR20/50/70 responders in both 

cohorts, mean percent improvements from baseline in the ACR components typically 

exceeded 20/50/70%, respectively, at Month 3. These findings provide insight into the impact 

that tofacitinib or ADA have on the ACR components at Month 3, a key time point for 

treatment target assessments, according to the treat-to-target approach for RA (8).

Generally, in both cohorts, ≥20/50/70% improvement rates were higher in 

physician-reported versus patient-reported measures through Month 6. However, in the 

placebo-controlled cohort, ≥20/50/70% improvement rates in CRP were highest versus the 

other components at the earliest time point for tofacitinib-treated and ADA-treated patients 

(Week 2 and Month 1, respectively) and tended to remain consistent over time. This 

corresponds with prior findings that tofacitinib results in a rapid, early reduction in CRP that 

stabilizes by Month 1 (27,28). Overall, however, mean percent improvements from baseline 

in CRP appeared to be lower in tofacitinib-treated patients compared with ADA-treated 

patients. This was likely due to outliers in the tofacitinib groups, in which the majority of 

patients in this analysis were randomized, as median improvements from baseline were 
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similar across treatments. However, there remains a possibility that this could also be 

reflective of mechanistic differences between JAK inhibitors and tumor necrosis factor 

inhibitors in the modulation of inflammatory mediators. Interestingly, ≥70% improvement 

rates in CGA, PtGA, and Pain were similar through Month 3 in the placebo-controlled cohort, 

suggesting that patient and physician perceptions of disease status may be more closely 

aligned for patients achieving LDA following RA treatment. These results may also provide 

insight into the impact of tofacitinib on other composite measures assessed in RA trials and 

clinics, including Disease Activity Score in 28 joints using erythrocyte sedimentation rate 

(29), which was previously reported in tofacitinib-treated versus placebo-treated patients 

(16,17,19,20). 

In both cohorts, physician-reported measures typically contributed more to 

ACR20/50/70 response rates, SDAI score, and CDAI score than patient-reported measures at 

Month 3. This may be due to differences in the type of information collected between 

physician-reported and patient-reported measures (30), or discrepancies in disease or 

symptom perceptions between the physician and patient, as reported previously for RA (31-

34) and other inflammatory diseases (35). Additionally, the divergence of ≥50/70% 

improvement rates in CGA versus PtGA and Pain at later time points in the placebo-

controlled cohort may highlight an unintentional overestimation of treatment response by 

physicians who wish to retain patients in clinical trials despite only achieving mild 

symptomatic resolution. Interestingly, differences in ≥20/50/70% improvement rates in CGA 

versus PtGA and Pain were observed across most time points and treatments in the head-to-

head cohort, potentially due to physicians’ higher expectations of improvement in the 

absence of placebo. These results further highlight the need to identify appropriate patient-

reported outcome targets that help assess RA symptoms in clinical practice. In both cohorts, 
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HAQ-DI generally contributed least to the achievement of ACR20/50/70 response rates, 

which may be attributed to pre-existing functional restrictions of the patients in these trials. 

While these results may indicate that HAQ-DI is not a reliable measure of treatment 

response, it is unclear how these results translate into clinical practice. However, a previous 

study showed no statistical differences in HAQ-DI between RCTs and observational studies 

(36). Future analyses could focus on an earlier RA patient population to identify if HAQ-DI 

contributes more to the achievement of ACR response rates in those patients versus the 

cohorts studied here.

Analysis of ACR20/50/70 responders achieving SDAI- or CDAI-defined LDA or 

remission at Month 3 showed that 38.2–52.0% of ACR20 responders and 61.4–79.5% of 

ACR50 responders receiving active treatment across both cohorts achieved SDAI or CDAI 

LDA. Furthermore, while many physicians consider the ACR70 response rate to correspond 

with a state of remission, these results showed that 23.5–45.0% of ACR70 responders 

receiving active treatment across both cohorts achieved SDAI or CDAI remission. This 

suggests that ACR response rates, which measure treatment response between two time 

points (37), may not corroborate achievement of disease state thresholds when assessing the 

effectiveness of RA treatments in a clinical setting. 

Accumulating evidence indicates that JAK inhibitors may be more effective in 

improving patient pain than other advanced therapies (38,39). This analysis showed that 

≥20/50/70% improvement rates in Pain were generally comparable in tofacitinib-treated and 

ADA-treated patients in both cohorts, as previously reported (40). However, there was a 

small improvement in Pain in ACR70 responders receiving tofacitinib versus ADA at 

Month 3. Therefore, a specific effect on pain, other than through the established 

Page 16 of 42

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


17

antirheumatic efficacy of tofacitinib, cannot be concluded from this analysis. The finding that 

≥20/50/70% improvement rates in PtGA and Pain were similar across treatments through 

Month 6 confirm previous results over 3 months, and identify a close concordance of PtGA 

and Pain outcomes (41). Physicians base their overall assessment of patients' disease activity 

on joint counts (TJC and SJC), while PtGA is greatly influenced by non-inflammatory patient 

factors (42), which might explain the lower improvement rate in PtGA versus CGA.

Limitations include the posthoc nature of this evaluation, the lack of formal statistical 

testing, and the small sample size for ACR70 responders. In the placebo-controlled cohort, 

comparisons between active treatments were limited, as data for tofacitinib were pooled 

across three studies versus one study for ADA. Furthermore, responses in the tofacitinib 

groups at Month 6 may have been impacted by the advancement of non-responder patients to 

tofacitinib at Month 3. This analysis was conducted over six months; further studies would be 

required to determine the impact of long-term treatment and disease status on the components 

of the composite measures. Finally, interpretation of these data in a real-world context is 

limited by the clinical trial setting. 

In conclusion, this posthoc analysis of data from phase III and phase IIIb/IV tofacitinib 

RA RCTs provides insight into patient responses to tofacitinib or ADA in terms of the 

composite measures and their individual components. In particular, the higher weighting of 

physician-reported versus patient-reported components to overall response and remission 

highlights the importance of considering the patient’s perspective when making treatment 

decisions. Despite different modes of action, tofacitinib and ADA did not show differentiated 

efficacy across the composite measures studied. Although ACR20 response rate is typically 

thought of as a ‘low’ threshold to meet, these findings demonstrate that in patients meeting 
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composite score criteria, tofacitinib-induced improvements in clinically measured signs and 

symptoms, especially those reported by the physician, far exceed what would be considered a 

20% improvement in response. Lastly, these data show that changes in disease state do not 

generally corroborate ACR70 response criteria. Taken together, these findings may help 

clinicians to interpret clinical study results, and to define expected responses to advanced 

therapies, to assist in setting treatment goals for patients during routine practice.
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FIGURE LEGENDS

Figure 1. Placebo-controlled cohorta: proportions of patients treated with tofacitinib 

5 mg BID + csDMARDs, tofacitinib 10 mg BID + csDMARDs, ADA + csDMARDsb, or 

placebo + csDMARDsc who reported an (A) overall ACR20 response or ≥ 20% improvement 

from baseline in each ACR component, an (B) overall ACR50 response or ≥ 50% 

improvement from baseline in each ACR component, and an (C) overall ACR70 response or 

≥ 70% improvement from baseline in each ACR component, up to Month 6 (FAS)

Analyses are based on observed case data in patients with all seven ACR components assessed at the 

analyzed time point. a Data were pooled from three phase III studies: ORAL Scan (NCT00847613); 

ORAL Sync (NCT00856544); ORAL Standard (NCT00853385). b ORAL Standard only. c Placebo-

treated patients received placebo from Study Day 1 up to either Month 3 (non-responders) or Month 6 

(responders). At Month 3, placebo non-responders were advanced to active tofacitinib treatment 

(represented by dashed vertical line); therefore, all patients reported under placebo at Month 6 would 

have been placebo responders at Month 3. Patients who did not achieve ≥ 20% reduction from 

baseline in both SJC and TJC at Month 3 were considered non-responders. d ORAL Sync only. e Week 

2 data not assessed in ORAL Standard. ACR: American College of Rheumatology; ACR20/50/70: 

American College of Rheumatology ≥ 20/50/70% response rates; ADA: adalimumab; BID: twice 

daily; CGA: Clinician Global Assessment; CRP: C-reactive protein; csDMARD: conventional 

synthetic disease-modifying antirheumatic drug; FAS: full analysis set; HAQ-DI: Health Assessment 

Questionnaire-Disability Index; N: number of evaluable patients; Pain: patient-reported pain (Visual 

Analog Scale); PtGA: Patient Global Assessment of Disease Activity; SJC: swollen joint count; 

TJC: tender joint count.
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Figure 2. Placebo-controlled cohorta: mean percent improvement from baseline in the ACR 

components, SDAI score, and CDAI score in patients treated with tofacitinib 5 mg BID + 

csDMARDs, tofacitinib 10 mg BID + csDMARDs, ADA + csDMARDsb, or placebo + 

csDMARDs achieving overall (A) ACR20, (B) ACR50, and (C) ACR70 responses at 

Month 3 (FAS)

Analyses are based on observed case data in patients with all seven ACR components assessed at the 

analyzed time point. a Data were pooled from three phase III studies: ORAL Scan (NCT00847613); 

ORAL Sync (NCT00856544); ORAL Standard (NCT00853385). b ORAL Standard only. 

ACR: American College of Rheumatology; ACR20/50/70: American College of Rheumatology 

≥ 20/50/70% response rates; ADA: adalimumab; BID: twice daily; CDAI: Clinical Disease Activity 

Index; CGA: Clinician Global Assessment; CRP: C-reactive protein; csDMARD: conventional 

synthetic disease-modifying antirheumatic drug; FAS: full analysis set; HAQ-DI: Health Assessment 

Questionnaire-Disability Index; n: number of patients achieving overall ACR20/50/70 responses at 

Month 3; N: number of evaluable patients; Pain: patient-reported pain (Visual Analog Scale); 

PtGA: Patient Global Assessment of Disease Activity; SDAI: Simplified Disease Activity Index; 

SJC: swollen joint count; TJC: tender joint count.
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Figure 3. Placebo-controlled cohorta: proportions of (A) ACR20, (B) ACR50, and (C) 

ACR70 responders treated with tofacitinib 5 mg BID + csDMARDs, tofacitinib 10 mg BID + 

csDMARDs, ADA + csDMARDsb, or placebo + csDMARDs achieving SDAI- or 

CDAI-defined LDA or remission at Month 3 (FAS) 

Analyses are based on observed case data in patients with all seven ACR components assessed at the 

analyzed time point. ACR20/50/70 responders were defined as patients achieving improvements in 

ACR criteria ≥ 20/50/70%, respectively. a Data were pooled from three phase III studies: ORAL Scan 

(NCT00847613); ORAL Sync (NCT00856544); ORAL Standard (NCT00853385). b ORAL Standard 

only. ACR: American College of Rheumatology; ACR20/50/70: American College of Rheumatology 

≥ 20/50/70% response rates; ADA: adalimumab; BID: twice daily; CDAI: Clinical Disease Activity 

Index; csDMARD: conventional synthetic disease-modifying antirheumatic drug; FAS: full analysis 

set; LDA: low disease activity; n: number of ACR20/50/70 responders; N: number of evaluable 

patients; SDAI: Simplified Disease Activity Index.
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Table 1. Summary of the study designs, patients, and treatments for the RCTs included in the posthoc analysis 

ClinicalTrials.gov 

identifier 

Study name/ 

protocol 

number

Total number of 

patients treated, 

N

Patient population Randomization and interventions Study 

duration

Placebo-controlled 

cohort (phase III 

studies)

NCT00847613 (17,20) ORAL Scan, 

A3921044

797 Aged ≥ 18 years with a 

diagnosis of active RAa 

and an inadequate 

response to MTX 

Patients were randomized 4:4:1:1 to receive one of the 

following with background MTX: 

Tofacitinib 5 mg BID

Tofacitinib 10 mg BID

Placebo advanced to tofacitinib 5 mg BIDb

Placebo advanced to tofacitinib 10 mg BIDb

24 months

NCT00853385 (19) ORAL 

Standard, 

A3921064

717 Aged ≥ 18 years with a 

diagnosis of active RAa 

and an inadequate 

response to MTX

Patients were randomized 4:4:4:1:1 to receive one of 

the following with background MTX: 

Tofacitinib 5 mg BID

Tofacitinib 10 mg BID

ADA 40 mg Q2W

12 months
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Placebo advanced to tofacitinib 5 mg BIDb

Placebo advanced to tofacitinib 10 mg BIDb

NCT00856544 (16) ORAL Sync, 

A3921046

792 Aged ≥ 18 years with a 

diagnosis of active RAc 

and an inadequate 

response to ≥ 1 non-

biologic or biologic 

DMARDs

Patients were randomized 4:4:1:1 to receive one of the 

following with background csDMARDs:

Tofacitinib 5 mg BID

Tofacitinib 10 mg BID

Placebo advanced to tofacitinib 5 mg BIDb

Placebo advanced to tofacitinib 10 mg BIDb

12 months

Head-to-head cohort 

(phase IIIb/IV study)

NCT02187055 (21) ORAL Strategy, 

A3921187

1146 Aged ≥ 18 years with a 

diagnosis of active RAd 

and an inadequate 

response to MTX

Patients were randomized 1:1:1 to receive one of the 

following:

Tofacitinib 5 mg BID monotherapy 

Tofacitinib 5 mg BID with background MTX 

ADA 40 mg Q2W with background MTX 

12 months

a Based on the ACR 1987 revised criteria (26). Active disease was defined as ≥ 6 tender/painful joints (68-joint count) and ≥ 6 swollen joints (66-joint 

count), and by an ESR (Westergren method) > 28 mm/hr or a CRP level of > 7 mg/L (reference range 0–10 mg/L). b At Month 3, placebo non-responders 

(i.e., those not achieving ≥ 20% reduction from baseline in SJC and TJC) were advanced in a blinded manner to tofacitinib 5 or 10 mg BID. At Month 6, 

Page 34 of 42

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


3

all remaining placebo-treated patients were advanced to tofacitinib. c Based on the ACR 1987 revised criteria (26). Active disease was defined as ≥ 4 

tender/painful joints (68-joint count) and ≥ 4 swollen joints (66-joint count), and by an ESR (Westergren method) > 28 mm/hr or a CRP level 

> 66.7 nmol/L. d Based on the 2010 ACR and EULAR classification criteria (27). Active disease was defined as ≥ 4 tender/painful joints on motion (28-

joint count) and ≥ 4 swollen joints (28-joint count) at baseline, despite treatment with methotrexate 15–25 mg/week, high-sensitivity CRP ≥ 3 mg/L in a 

central laboratory, and class I–III functional capacity as classified by the ACR 1991 revised criteria for global functioning status in RA (28). 

ACR: American College of Rheumatology; ADA: adalimumab; BID: twice daily; csDMARD: conventional synthetic disease-modifying antirheumatic 

drug; CRP: C-reactive protein; DMARD: disease-modifying antirheumatic drug; ESR: erythrocyte sedimentation rate; EULAR: European Alliance of 

Associations for Rheumatology; MTX: methotrexate; Q2W: every 2 weeks; RA: rheumatoid arthritis; RCT: randomized controlled trial; SJC: swollen joint 

count; TJC: tender joint count.
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Table 2A. Placebo-controlled cohorta: relative contribution of the secondary ACR components (CGA, PtGA, Pain, HAQ-DI, and CRP) to the 

overall ACR20 response rates in patients treated with tofacitinib 5 mg BID + csDMARDs, tofacitinib 10 mg BID + csDMARDs, ADA + 

csDMARDsb, or placebo + csDMARDs at Month 3 (FAS) 

Tofacitinib 5 mg BID + csDMARDs

(N = 737)

Tofacitinib 10 mg BID + csDMARDs

(N = 738)

ADA + csDMARDs

(N = 185)

Placebo + csDMARDs

(N = 378)

ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%)

1. CGA 383 (52.0) 1. CGA 449 (60.8) 1. CGA 94 (50.8) 1. CGA 74 (19.6)

2. CRP 401 (54.4) 2. CRP 462 (62.6) 1. CRP 94 (50.8) 2. PtGA 86 (22.8)

3. Pain 406 (55.1) 3. Pain 469 (63.6) 3. Pain 99 (53.5) 2. Pain 86 (22.8)

4. PtGA 414 (56.2) 3. PtGA 469 (63.6) 4. PtGA 100 (54.1) 4. HAQ-DI 90 (23.8)

5. HAQ-DI 418 (56.7) 5. HAQ-DI 470 (63.7) 5. HAQ-DI 103 (55.7) 5. CRP 93 (24.6)
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Table 2B. Placebo-controlled cohorta: relative contribution of the secondary ACR components (CGA, PtGA, Pain, HAQ-DI, and CRP) to the 

overall ACR50 response rates in patients treated with tofacitinib 5 mg BID + csDMARDs, tofacitinib 10 mg BID + csDMARDs, ADA + 

csDMARDsb, or placebo + csDMARDs at Month 3 (FAS)

Tofacitinib 5 mg BID + csDMARDs

(N = 737)

Tofacitinib 10 mg BID + csDMARDs

(N = 738)

ADA + csDMARDs

(N = 185)

Placebo + csDMARDs

(N = 378)

ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%)

1. CGA 189 (25.6) 1. CGA 225 (30.5) 1. CGA 30 (16.2) 1. CGA 18 (4.8)

2. PtGA 195 (26.5) 2. CRP 226 (30.6) 2. Pain 32 (17.3) 1. PtGA 18 (4.8)

3. CRP 196 (26.6) 3. Pain 235 (31.8) 3. CRP 33 (17.8) 1. Pain 18 (4.8)

4. Pain 198 (26.9) 4. HAQ-DI 238 (32.3) 4. PtGA 35 (18.9) 4. HAQ-DI 28 (7.4)

5. HAQ-DI 204 (27.7) 5. PtGA 241 (32.7) 5. HAQ-DI 36 (19.5) 5. CRP 29 (7.7)

Page 37 of 42

A
cc

ep
te

d 
A

rt
ic

le

Th
is

 a
cc

ep
te

d 
ar

tic
le

 is
 p

ro
te

ct
ed

 b
y 

co
py

rig
ht

. A
ll 

rig
ht

s r
es

er
ve

d.
 

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


3

Table 2C. Placebo-controlled cohorta: relative contribution of the secondary ACR components (CGA, PtGA, Pain, HAQ-DI, and CRP) 

to the overall ACR70 response rates in patients treated with tofacitinib 5 mg BID + csDMARDs, tofacitinib 10 mg BID + 

csDMARDs, ADA + csDMARDsb, or placebo + csDMARDs at Month 3 (FAS)

Tofacitinib 5 mg BID + csDMARDs

(N = 737)

Tofacitinib 10 mg BID + csDMARDs

(N = 738)

ADA + csDMARDs

(N = 185)

Placebo + csDMARDs

(N = 378)

ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%) ACR component 

(by rank)

n (%)

1. Pain 59 (8.0) 1. CGA 91 (12.3) 1. CGA 10 (5.4) 1. Pain 1 (0.3)

2. PtGA 60 (8.1) 2. Pain 92 (12.5) 1. PtGA 10 (5.4) 2. PtGA 3 (0.8)

3. CGA 62 (8.4) 3. PtGA 97 (13.1) 3. HAQ-DI 12 (6.5) 3. CGA 4 (1.1)

4. CRP 70 (9.5) 4. CRP 107 (14.5) 4. Pain 13 (7.0) 4. HAQ-DI 5 (1.3)

5. HAQ-DI 71 (9.6) 5. HAQ-DI 109 (14.8) 4. CRP 13 (7.0) 5. CRP 6 (1.6)

To assess the relative contribution of each secondary ACR component (CGA, PtGA, Pain, HAQ-DI, and CRP) to the attainment of the overall 

ACR20 response rate, each component was sequentially set to ‘no improvement’ (i.e., value of 0 in change from baseline) and the ACR20 

response rate was recalculated. The resulting response rates were then rank-ordered from 1–5, with 1 representing the largest contribution, 

corresponding to the largest decrease in ACR20 response rate; and 5 representing the smallest contribution, corresponding to the smallest decrease 
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in ACR20 response rate. The same approach was used to assess the relative contribution of each secondary ACR component to the attainment of 

the overall ACR50 and ACR70 response rates. Analyses are based on observed case data in patients with all seven ACR components assessed at 

the analyzed time point. a Data were pooled from three phase III studies: ORAL Scan (NCT00847613); ORAL Sync (NCT00856544); ORAL 

Standard (NCT00853385). b ORAL Standard only. ACR: American College of Rheumatology; ACR20/50/70: American College of Rheumatology 

≥ 20/50/70% response rates; ADA: adalimumab; BID: twice daily; csDMARD: conventional synthetic disease-modifying antirheumatic drug; 

CGA: Clinician Global Assessment; CRP: C-reactive protein; FAS: full analysis set; HAQ-DI: Health Assessment Questionnaire-Disability Index; 

n: number of patients achieving ≥ 20/50/70% improvement when each secondary ACR component is set to ‘no improvement’ (i.e., value of 0 in 

change from baseline) and the ACR20/50/70 response rate was recalculated; N: number of evaluable patients; Pain: patient-reported pain (Visual 

Analog Scale); PtGA: Patient Global Assessment of Disease Activity.
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Table 3. Placebo-controlled cohorta: relative contribution of SDAI or CDAI components to the mean change from baseline in SDAI or CDAI 

scores, respectively, in patients treated with tofacitinib 5 mg BID + csDMARDs, tofacitinib 10 mg BID + csDMARDs, ADA + csDMARDsb, 

or placebo + csDMARDs at Month 3 (FAS)

Tofacitinib 5 mg BID + csDMARDs

(N = 737)

Tofacitinib 10 mg BID + csDMARDs

(N = 738)

ADA + csDMARDs

(N = 185)

Placebo + csDMARDs

(N = 378)

Component 

(by rank)

Change from 

baseline, mean 

(SD) 

Component 

(by rank)

Change from baseline, 

mean (SD)

Component 

(by rank)

Change from baseline, 

mean (SD)

Component 

(by rank)

Change from baseline, 

mean (SD)

SDAI components 

1. TJC -11.8 (9.3) 1.TJC -13.1 (8.9) 1. TJC -11.0 (9.2) 1.TJC -4.3 (10.4)

2. SJC -13.2 (10.3) 2. SJC -15.0 (10.3) 2. SJC -12.0 (9.5) 2. SJC -5.0 (11.5)

3. CGA -16.3 (12.7) 3. CGA -18.1 (12.4) 3. CGA -15.3 (12.3) 3. CGA -7.2 (13.5) 

4. PtGA -16.7 (12.9) 4. PtGA -18.5 (12.5) 4. PtGA -15.8 (12.2) 4. PtGA -7.7 (13.7)

5. CRP -18.1 (13.5) 5. CRP -20.1 (13.1) 5. CRP -17.0 (12.9) 5. CRP -8.6 (14.3) 
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CDAI components 

1. TJC -10.8 (8.7) 1.TJC -11.8 (8.2) 1. TJC -10.1 (8.6) 1.TJC -4.4 (9.9)

2. SJC -12.2 (9.9) 2. SJC -13.8 (9.7) 2. SJC -11.1 (9.0) 2. SJC -5.0 (11.0)

3. CGA -15.3 (12.4) 3. CGA -16.9 (11.9) 3. CGA -14.4 (11.9) 3. CGA -7.3 (13.0)

4. PtGA -15.7 (12.5) 4. PtGA -17.2 (12.0) 4. PtGA -14.9 (11.8) 4. PtGA -7.8 (13.3) 

To assess the relative contribution of each SDAI component (TJC, SJC, CGA, PtGA, and CRP) to mean change from baseline in SDAI, each component 

was sequentially set to ‘no improvement’ (i.e., value of 0 in change from baseline for each component) and the mean change from baseline in SDAI was 

recalculated. The resulting mean change from baseline in SDAI was compared numerically with the overall SDAI score and then rank-ordered from 1–5, 

with 1 representing the largest decrease in improvement compared with the overall SDAI score; and 5 representing the smallest decrease in improvement 

compared with the overall SDAI score. To assess the relative contribution of each CDAI component (TJC, SJC, CGA, and PtGA) to mean change from 

baseline in CDAI, each component was sequentially set to ‘no improvement’ (i.e., value of 0 in change from baseline for each component) and the mean 

change from baseline in CDAI was recalculated. The resulting mean change from baseline in CDAI was compared numerically with the overall CDAI 

score and then rank-ordered from 1–4, with 1 representing the largest decrease in improvement compared with the overall CDAI score; and 4 representing 

the smallest decrease in improvement compared with the overall CDAI score. Analyses are based on observed case data in patients with all seven ACR 

components assessed at the analyzed time point. a Data were pooled from three phase III studies: ORAL Scan (NCT00847613); ORAL Sync 

(NCT00856544); ORAL Standard (NCT00853385). b ORAL Standard only. ACR: American College of Rheumatology; ADA: adalimumab; BID: twice 
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daily; CDAI: Clinical Disease Activity Index; CGA: Clinician Global Assessment; CRP: C-reactive protein; csDMARD: conventional synthetic disease-

modifying antirheumatic drug; FAS: full analysis set; N: number of evaluable patients; PtGA: Patient Global Assessment of Disease Activity; SD: standard 

deviation; SDAI: Simplified Disease Activity Index; SJC: swollen joint count; TJC: tender joint count.
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