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ABSTRACT

Objective. To assess the ability of ef-
ficacy measures that incorporate onset
or sustainability to detect treatment ef-
fect or reflect patient satisfaction, using
exploratory analyses of data from the
ATTAIN (Abatacept Trial in Treatment
of Anti-TNF I[Nadequate Responders)
trial.

Methods. 218 abatacept- and 99 pla-
cebo-treated patients were evaluated.
Reporting methods included time to
onset (first American College of Rheu-
matology [ACR] 50 response/Low
Disease Activity State [LDAS; DAS28
<3.2]) and sustainability of ACRS50/
LDAS, both assessed according to dis-
criminatory capacity (number of pa-
tients needed to study [NNS]) and pa-
tient satisfaction with treatment.
Results. Efficacy measures incorporat-
ing elements of sustainability or onset
decreased discriminatory capacity,
while sustainability, but not onset of
action, was important in reflecting pa-
tient satisfaction.

Conclusions. Optimal  assessment
methods depend on whether the out-
come of interest is ability to detect
treatment effects or to reflect patient
satisfaction. Sustainability of response
(and possibly, at a lower magnitude,
fast onset of action) may be important
when evaluating patient satisfaction
with RA therapies in patients who have
previously failed anti-TNF therapy.

Introduction

In clinical trials in rheumatoid arthri-
tis (RA), current gold-standard assess-
ments are based on American College
of Rheumatology (ACR) responses,
and Disease Activity Score 28 (DAS28)
and corresponding European League
Against Rheumatism (EULAR) re-
sponse criteria (1). EULAR and ACR
recommendations emphasise the impor-
tance of examining treatment response
and disease status (1), and highlight the
value of examining onset and sustain-
ability of a clinical response/disease
state.

A post-hoc analysis of methotrexate
(MTX)-inadequate responders in the
AIM (Abatacept in Inadequate re-
sponders to MTX) trial (2) showed
that the performance of ACR- and
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DAS28-based criteria incorporating
measures of onset and sustainability
varied depending on the outcome of
interest. The highest discriminatory ca-
pacity (i.e. lowest number of patients
needed to study (NNS) to detect treat-
ment effects) was observed when onset
of action and sustainability were not
considered, whereas faster onset and
increased sustainability of response/
status were important in reflecting pa-
tient satisfaction (2).

Patients with insufficient response to
MTX alone do not adequately represent
the current RA patient population, as
over the past decade many patients have
received anti-tumour necrosis factor
(TNF) therapies. In clinical trials, pa-
tients who have experienced prior anti-
TNF therapy exhibit consistently lower
ACR responses than MTX-inadequate
responders or MTX-naive patients (3).
To investigate whether these observa-
tions also apply to patients who have
failed anti-TNF agents, we explored
the performance of efficacy measures
that incorporate onset or sustainability
using data from the Phase IIT ATTAIN
(Abatacept Trial in Treatment of Anti-
TNF INadequate Responders) trial (4).
These difficult-to-treat patients have
long-standing RA and high levels of
disease activity. The efficacy and safety
of abatacept in this patient population
has been reported previously (reviewed
in (5-7)).

Methods

Database

These analyses were exploratory as-
sessments of the 6-month, randomised,
double-blind, placebo-controlled AT-
TAIN trial of abatacept (plus at least
one disease-modifying antirheumatic
drug) in patients with active RA and
inadequate response to =3 months of
anti-TNF. The trial design has been re-
ported previously (4). For these analy-
ses, abatacept was considered the ‘ac-
tive’ drug.

Disease activity assessments

Treatment response was assessed by
ACRS50, and disease status by DAS28
Low Disease Activity State (LDAS;
DAS28 <3.2). To determine the signifi-
cance of onset of action, proportions of
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Table I. Performance of ACR and DAS28 criteria based on onset of action according to
discriminatory capacity and ability to reflect patient satisfaction.

Onset ACR50 LDAS (DAS28 <3.2)

occurred

in the first: Patients, n (%) NNS LR+ Patients,n (%) NNS LR+

(abatacept + (95% CI) (abatacept + (95% CI)
placebo, n=317) placebo, n=317)

1 month 24 (7.6) 405 2.79 11 (3.5) 387 1.79
(0.85,9.11) (0.39,8.12)

2 months 53 (16.7) 487 2.14 30 (9.5) 539 1.31
(1.05,4.37) (0.58,2.94)

3 months 79 (24.9) 234 2.39 42 (13.3) 315 1.69
(1.33,4.30) (0.82,3.51)

4 months 91 (28.7) 276 2.13 51 (16.1) 203 1.86
(1.28,3.57) (0.94,3.65)

5 months 110 (34.7) 133 244 68 (21.5) 82 2.61
(15.0,3.97) (1.35,5.03)

6 months 119 (37.5) 90 2.49 74 (23.3) 76 2.88
(1.56,3.97) (1.50,5.52)

Categories overlap, so patients experiencing a response in the first month will also be counted in all
other categories; Abatacept and placebo treatment groups were pooled for patient satisfaction, and not
pooled for NNS; A lower NNS value indicates greater discriminatory capacity; Higher LR+ values
indicate greater probability of satisfaction with treatment (9); ACR: American College of Rheumatol-
ogy; DAS28: Disease Activity Score 28; LDAS: Low Disease Activity State (DAS28 [C-reactive pro-
tein] <3.2); NNS: number of patients needed to study; LR+: positive likelihood ratio; CI: confidence
interval.

Table II. Performance of ACR and DAS28 criteria based on sustainability of response
according to discriminatory capacity and ability to reflect patient satisfaction.

Response ACRS50 LDAS (DAS28 <3.2)

or status

achieved for: Patients,n (%) NNS LR+ Patients, n (%) NNS LR+
(abatacept + (95% CI) (abatacept + (95% CI)

placebo, n=317) placebo, n=317)

=1 visit over 119 (37.5) 90 249 74 (23.3) 76 2.88

6 months (1.56,3.97) (1.50,5.52)

>2 consecutive 56 (17.7) 116 21.5 38 (12.0) 94 14.73

visits (3.02, 153.04) (2.05,105.74)

>3 consecutive 34 (10.7) 71 Infinite® 18 (5.7) 283 Infinite*

visits -) -)

>4 consecutive 25 (7.9) 107 Infinite* 12 (3.3) 835 Infinite*

visits -) -)

>5 consecutive 16 (5.1) 205 Infinite™ 8 (2.5) 757 Infinite™

visits =) =)

6 consecutive 8 (2.5) NA Infinite® 2 (0.6) NA Infinite™

visits -) -)

“An infinite LR+ generally indicates that all patients are satisfied in the presence of a positive clinical
outcome, however, infinite values should be interpreted with caution when the n-number of patients
with a positive clinical outcome is low; A lower NNS value indicates greater discriminatory capacity;
Higher LR+ values indicate greater probability of observing satisfaction with treatment (9); Abatacept
and placebo treatment groups were pooled for patient satisfaction, and not pooled for NNS; ACR:
American College of Rheumatology; DAS: Disease Activity Score 28; LDAS: Low Disease Activity
State (DAS28 [C-reactive protein] <3.2); NNS: Number of patients needed to study; LR+: positive
likelihood ratio; CI: confidence interval.

patients achieving their first ACR50
and LDAS within 1, 2, 3,4, 5 or 6
months were assessed. To determine
the significance of sustainability of
treatment response and disease sta-

tus, proportions of patients achieving
ACRS50 and LDAS for at least 1, 2,
3, 4, 5 or 6 consecutive visits over 6
months were calculated. Equal weight-
ing was applied for each visit.
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Evaluation of disease activity
assessments

Discriminatory capacity was calculated
based on number of patients required
per treatment arm to perform a two-
arm 1:1 randomised study comparing
active treatment with placebo, based
on a difference similar to that observed
in ATTAIN. Numbers of patients re-
quired were calculated with a standard
testing procedure (a=0.05 (two-tailed),
=0.20, chi-squared test for binary var-
iables and student’s #-test for continu-
ous variables). Lower NNS indicates
greater discriminatory capacity.
Satisfaction with treatment was as-
sessed at Month 6. Patients were asked
‘how would you rate your satisfaction
with the treatment you received?’, with
answers rated on a 5-point scale from
1 (excellent) to 5 (poor) (2). Responses
were dichotomised as 1-3 (favourable)
versus 4-5 (not favourable). In previ-
ous analyses exploring alternative cut-
offs for dichotomisation, results were
not affected by cut-off choice (2). Data
from the abatacept and placebo groups
were pooled at each timepoint.

To assess the ability of clinical measures
that incorporate onset and sustainabil-
ity (based on ACR and DAS?28 criteria)
to reflect patient satisfaction, positive
likelihood ratios (LR+) (8) were cal-
culated, with higher values indicating
that reporting measures reflect patient
satisfaction (2). Based on the literature,
LR+ >2 is considered of relevant prog-
nostic value (9). An infinite LR+ gen-
erally indicates good prognostic value,
although results should be interpreted
with caution when a low proportion of
patients achieve success.

Statistical analysis

The sample size was based on the
original primary efficacy analyses (4).
Statistical testing is, therefore, inap-
propriate for our analyses, which are
considered exploratory. Analyses are
based on patients with data available at
the visit of interest (as-observed).
Results

Patient disposition

Data are presented from 317 patients
(abatacept 218, placebo 99) who com-
pleted the double-blind period and
entered the long-term ATTAIN exten-
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sion. Demographic and baseline clini-
cal characteristics were comparable
across treatment groups (4).

Treatment response and disease
activity assessments

Of the 317 patients in the pooled abata-
cept/placebo population, 18% achieved
an ACRS50 response and 14% achieved
LDAS at Month 6. Seventy percent re-
ported ‘favourable’ treatment satisfac-
tion at Month 6.

For discriminatory capacity, there was
a trend toward increasing NNS when
considering earlier onset, for both
ACR50 and LDAS (Table I). NNS
was lower if the response or status
was achieved within the first month
compared with occurrence in the sec-
ond month; however, this may reflect
the smaller patient numbers achiev-
ing ACR50 or LDAS during Month 1.
For patient satisfaction with treatment,
LR+ was <3 regardless of time to onset
for both ACRS50 and LDAS. There was
no apparent consistent pattern between
time of onset and ability to reflect pa-
tient satisfaction, although LR+ values
for LDAS were <2 for onset at Months
1-4, and >2 after Month 4.

For both ACR50 and LDAS, NNS was
generally higher with increasing sus-
tainability, although data were unavail-
able for six consecutive visits (Table
IT). NNS for ACR50 was higher for
responses sustained over at least two
visits compared with at least three or
four visits. By contrast, sustainability
of response was an important factor for
reflecting patient treatment satisfaction
for both treatment response and dis-
ease status: LR+ scores for ACR50 and
LDAS increased progressively from
249 and 2.88 (sustained for at least
1 visit), respectively, to infinite (sus-
tained for at least 3 visits), although
these results should be interpreted with
caution due to the low patient numbers
with these responses.

Discussion

Results from this exploratory analysis
in abatacept-treated patients with RA
and inadequate response to anti-TNF
therapy are generally consistent with
previous observations in MTX-inade-
quate responders (2). These results fur-
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ther demonstrate that the performance
of methods of reporting treatment re-
sponse/disease status varies depending
on the outcome of interest (e.g. ability
to detect treatment effects or reflect pa-
tient satisfaction).

As observed in MTX-inadequate re-
sponders (2), discriminatory capacity
was reduced (i.e. NNS increased) when
faster onset of action or greater sus-
tainability were considered. Given the
higher numbers of patients required to
detect treatment effects using ACR- and
DAS28-based onset and sustainability
responses in a TNF-refractory popula-
tion, it may not be beneficial to consider
these aspects when designing clinical
trials. Also consistent with previous
findings in MTX-inadequate respond-
ers, the sustainability of response or dis-
ease status was important in reflecting
patient satisfaction. Interestingly, onset
of action did not appear to be important
for determining treatment satisfaction in
patients with previous anti-TNF therapy
failure. These data differ from previous
reports in MTX-inadequate responders,
where onset of action did affect satis-
faction (2). This could be explained
by the fact that those patients who are
refractory to conventional DMARDs
and some biological therapies may be
more willing to accept a therapy with a
slower onset of action, if it provides a
sustained treatment effect.

Several limitations of this analysis
should be noted. This was an explora-
tory analysis of one trial evaluating a
single compound (abatacept). Conse-
quently, any recommendations arising
from our findings require corrobora-
tion in analyses from databases evalu-
ating other compounds (e.g. anti-TNF
agents). In addition, for most analy-
ses the observed LR+ values were in-
conclusive as the values were <10 or
even <5, the thresholds often used to
reflect ‘relevant’ values for diagnos-
tic purposes (9). However, there is no
clear, accepted definition of relevant
LR+ thresholds. Finally, the numbers
of patients achieving very early onset
(within 1 month) or maximal sustain-
ability (outcome achieved for at least
six consecutive visits) are too low for
valid comparisons.

In conclusion, our analyses suggest
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that the optimal assessment method de-
pends on whether the outcome of inter-
est is ability to detect treatment effects
or ability to reflect patient satisfaction.
Sustainability of response (particularly
with respect to patient satisfaction)
may be an important factor to consider
when assessing the efficacy of RA ther-
apies for patients with previous anti-
TNF therapy failure. These findings are
consistent with recent EULAR/ACR
recommendations highlighting the im-
portance of sustainability of clinical
response or disease state (1).
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