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ABSTRACT

The 7 Core Data Set measures to as-
sess rheumatoid arthritis (RA) were
analysed for their relative efficiencies
to distinguish active from control treat-
ments in 9 comparisons of 5 agents,
methotrexate, leflunomide, infliximab,
adalimumab, and abatacept, in 8 clini-
cal trials. Among the 7 measures, levels
of relative efficiencies were in a similar
range, highest for the physician global
estimate, followed by, in order, patient
global estimate, physical function on a
health assessment questionnaire (HAQ),
pain, swollen joint count (SJC), an acute
phase reactant laboratory test — erythro-
cyte sedimentation (ESR) or C-reactive
protein (CRP), and tender joint count
(TJC). Comparisons of only 3 measures,
SJC and ESR/CRP (regarded as optimal
indicators of inflammation) and HAQ
function (regarded as most likely to be
affected by joint damage and therefore
least reversible) indicated relative ef-
ficiencies for HAQ function at least as
great as for SJC or ESR/CRP, although
8 of the nine comparisons involved pa-
tients with disease duration >6.9 years.
The findings indicate a strong rationale
for a Core Data Set of 7 measures, as
no single measure was clearly superior
in relative efficiency in all clinical tri-
als. At the same time, “objective” labo-
ratory ESR/CRP, TJC and SJC were
not superior to “subjective” global es-
timates of the physician or patient or
patient self-report measures of physical
function or pain, to differentiate active
from control treatments. The findings
challenge a traditional view that labo-
ratory and clinical examination findings
are more robust than patient self-report
scores and physician global estimates to
assess and monitor RA patients.

The Core Data Set for assessment of

rheumatoid arthritis (RA) (1) includes 7
measures: 3 from the physical examina-
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tion - swollen joint count (SJC), tender
joint count (TJC), and physician esti-
mate of global status (DOCGL); 3 from
the patient history information —physi-
cal function (FN), pain (PN), and patient
estimate of global status (PATGL); and
one laboratory test — erythrocyte sedi-
mentation (ESR) or C-reactive protein
(CRP). A radiographic score is added
when a study involves more than one
year (and more recently 6 months) of
observation (1).

The composition of the Core Data Set re-
flects the prominence of the patient his-
tory and physical examination, in con-
trast to vital signs, laboratory tests and
ancillary studies, in clinical decisions
in RA compared to many other chronic
diseases (2). A survey of 313 physicians,
including 159 non-rheumatologists and
154 rheumatologists (who did not dif-
fer substantially in their estimates) (2)
indicated that RA was the only one of
8 chronic diseases for which the patient
history and physical examination each
provided more than 50% of the relevant
information for diagnosis and manage-
ment (total >100% due to “ties” in es-
timates of proportions of relevant in-
formation by physicians). By contrast,
clinical decisions in many other diseases
are dominated by a gold standard bio-
marker, such as blood pressure in hyper-
tension, haemoglobin AIC in diabetes,
or a biopsy in lymphoma (2, 3).

The 7 RA Core Data Set measures were
not designed to be weighted for greater
or lesser importance of any individual
measure. However, in many rheuma-
tology indices and criteria, SJIC, TJC,
and ESR or CRP are regarded as more
important “objective” measures than
patient reported “subjective” physical
function, pain, or global estimates by
physicians or patients, reflecting the
preeminence of a biomedical model
(4). For example, a 20%, 50%, or 70%
response according to American Col-
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Table I. Relative efficiencies to distinguish active from control treatments (rank among 7*) of 7 Core Data Set measures in a comparison

in clinical trials.

Comparison Leflunomide MTX Adalumimab ~ Adalumimab  Adalumimab  Adalumimab Infliximab Infliximab Abatacpt
vs. Placebo vs. Placebo vs. MTX vs. Placebo vs. DMARD vs. MTX vs. MTX vs. MTX vs. MTX
Reference of Strand Strand Weinblatt Van de Putte Furst Keystone Maini St. Clair Genovese
Trial 1999 (11) 1999 (11) 2003 (14) 2003 (16) 2003 (17) 2004 (15) 1999 (12) 2004 (13) 2006 (18)
Reference of Relative Tugwell Tugwell Pincus Pincus Pincus Pincus Pincus Pincus Wells
Efficiencies 2000 (7) 2000 (7) 2008 (9) 2008 (9) 2008 (9) 2008 (9) 2009 (8) 2009 (8) 2008 (10)
US301 US301 ARMADA DEO11 STAR DEO19 ATTRACT ASPIRE ATTAIN
Median age (years) 54.1-54.6 53.3-54.6 53.5-58.2 50.2-53.7 55.0-55.8 56.1-57.3 51-56 50-51 527-534
Median duration of 6.9-7.0 6.5-6.9 11.1-13.1 94-104 9.3-11.5 109-11.0 7290 0.8-0.9 11.4-122 (2)
disease (years-rank (6) 8) [€)) [®)] 4) 3) (6) ) 2)
of 9 comparisons)*
TIC 1 (5 1(5 1(5) 1(7) 1(6) 1(6) 1(6) 1 (7) 1(6)
sIC 0.56 (7) 0.91 (6-7) 22 (2) 1.55 (5) 1.12 (5) 142 4 1.63 (3) 279 (1) 0.57 (7)
DOC GL 133 (3) 144 (2) 272 (1) 2.65 (1) 1.66 (1) 2.06 (1) 148 4) 2.54 (3) 1.16 4)
ESR 0.48(NR) 1(NR) NA NA NA NA NA NA 1.82 (1)
CRP 0.63 (6) 1.19 (3-4) 1.86 (3) 1.3 (6) 022 (7) 0.6 (7) 041 (7) 191 4) 0.93 (NR)
HAQ FN 184 (2) 0.91 (6-7) 0.94 (6) 1.6 4) 1.27 (3) 1.52 (2) 1.41 (5) 2.6 (2) 122 (3)
PAIN 121 4 1.19 (3-4) 0.92 (7) 2.12 (3) 1.17 (4) 148 (3) 2.78 (2) 141 (6) 1.38 (2)
PAT GL 1.88 (1) 155 (1) 148 4) 2.14 (2) 143 (2) 1.36 (5) 3.28 (1) 1.74 (5) 1.04 (5)

MTX: Methotrexate; DMARD: disease modifying anti-rheumatic drug; TJC: tender joint count; SJIC: swollen joint count; DOCGL: physician global estimate; ESR: erythrocyte
sedimentation rate; CRP: C-reactive protein; HAQ: Health Assessment Questionnaire Physical Function score; PATGL: patient global estimate; NR: not ranked; NA: not available.

*Ranked highest to lowest.

lege of Rheumatology (ACR) criteria
requires at least that degree of improve-
ment in SJIC and TJC, along with similar
improvement in 3 of the other 5 meas-
ures (5); a patient global estimate may
be improved from say, 8/10 to 1/10, but
if the SJC is unchanged, the patient is
regarded as not meeting ACR20 crite-
ria. ACR/EULAR (European League
against Rheumatism) remission crite-
ria for RA based on the Core Data Set
require TJC=<1 and SJC<l1, and normal
ESR or CRP, which were selected as 3
required measures before a search for an
additional measure added patient global
estimate <1 (6); a patient may have a
pain score of 6/10, but be regarded as
in remission.

Relatively little data are available to
compare how informative each of the
7 Core Data Set measures might be
to guide clinical care. One approach
is to compare the relative efficiency
of each measure to distinguish active
from control treatments in randomised
controlled clinical trials (7). Data are
available concerning 9 comparisons of
the relative efficiencies of the 7 Core
Data Set measures in 8 clinical trials of
5 agents, methotrexate (7), leflunomide
(7), infliximab (8), adalimumab (9), and
abatacept (10). All relative efficiencies
were calculated according to the meth-

od of Tugwell, Wells, Strand, et al. (7),
in which the other 6 RA Core Data Set
measures are compared to TJC as the
referent measure (=1).

It would be ideal to analyse the 9 com-
parisons of relative efficiencies accord-
ing to a meta-analysis, but that would
require the original data from disparate
sources, which are not available to the
authors. Therefore the analyses were
performed on the basis of a simple com-
pilation of the reported relative efficien-
cies to distinguish active from control
treatments (Table I). This report pre-
sents all 9 reported comparisons of rela-
tive efficiencies known to the authors
from published clinical trials involving
methotrexate (11), leflunomide (11), in-
fliximab (12, 13), adalimumab (14-17),
and abatacept (18) (Table I).

Methods

All 9 comparisons of the 7 Core Data
Set measures were analysed for rela-
tive efficiencies in post hoc retrospec-
tive analyses according to the method of
Tugwell, Wells, Strand, et al. (7). Ini-
tially, the standard effect size was cal-
culated as a ratio in which the difference
between the mean values of each active
treatment versus control arms was the
numerator, and the corresponding cal-
culated standard deviation from analysis
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of variance for the two treatment groups
was the denominator.Relative efficien-
cy was then obtained by dividing the
square of the standard effect size of the
variable by its counterpart for the tender
joint count as the referent measure.

In analyses of adalimumab data, in ad-
dition to using the published method (7)
in which arithmetic changes for each
Core Data Set measure were computed,
percentage changes also were computed
(9). However, in order to compare these
4 trials to the other trials, in which only
the arithmetic means were available,
only the arithmetic means from the adal-
imumab trials were incorporated into
the rankings in this report. Some reports
also included data from other measures
than those in the RA Core Data Set (10,
19), such as data from the short form 36
(SF-36) (20), but these data are not in-
cluded in the analyses performed in this
report.

Relative efficiencies compared to TJC
were compiled into a table (Table 1),
and ranked according to highest (=1)
to lowest (=7) values in each of the 9
comparisons. If both ESR and CRP
were available, the measure with the
higher relative efficiency was regarded
as the rank for the “laboratory variable.”
The ranks were then compiled into a
composite score, based on whether the
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Fig. 1. Relative ef-  measure was among the highest 5, 4, 3,

A' ATTRACT ﬁcincies of 7 Core g g
or 2 measures among the 7 Core Data
Data Set Measures to S . h of the 9 .
distinguish _patients et measures in eac. of the 9 compari-
with Infliximab ver-  sons. For example, in analyses of rela-
sus control therapies  tive efficiencies of leflunomide versus
Z‘Tfrvg’;élq?‘c(zl‘lz;nalz placebo in Table I, the relative efficien-
an .
ASPIRE (13). Rela-  Cl€S were ranked as PATGL (1*), HAQ-
tive efficiencies were FN (Z"d), DOCGL (31‘d)’ PAIN (4lh), TIC
compared to tender  (5") CRP (6™), and SJC (7"). Therefore,

joint count (TIC) s pATGL, HAQ FN, DOCGL, PAIN, and

reference measure.

TJC

sJC

DOCGL

CRP

HAQ-FN

PAIN

lz.r TJC are the 5 highest ranked measures;
. I [ PATGL, HAQ-FN, DOCGL, and PAIN
Sl . I ; 33 are the 4 highest ranked measures; PAT-

0 .; é :; 4 GL, HAQ-FN, and DOCGL are the 3

highest ranked measures; and PATGL
and HAQ-FN are the 2 highest ranked
B. ASPIRE measures. A simple arithmetic com-
pilation was converted to percentages
of instances in which the measure was
sJC 2.8 among the 5, 4, 3, or 2 highest-ranked
variables. This approach was selected
rather than a direct compilation of the
ranks, since differences between rela-

Relative efficiency

TJC 1

DOCGL 25

oRP tive efficiencies often were quite small.
HAQ-FN 2.6 Furthermore, it is not the intention of the
vk authors to rank the measures precisely,
as results vary among trials, but rather

PATGL |1.7 to gain a sense of whether “objective”
I measures were clearly superior to oth-

0 1 2 3 4 er measures to distinguish active from
Relative efficiency control treatment. The rankings also

were compared to rankings of years of
disease duration.

ESR 1.82 A second set of analyses was per-

DOCGL formed to compare the rankings of only

SF36 bodily pain 3 measures, SIC and ESR/CRP (again
Pain assessment 1 11.38 counted.as “one” laboratory test based
HAQ physical function 1 122 onAthefhlghq rankhof EhSR Zr CRP) and
oo [E— Set measures (T1C, DOCGL, P, and
Fatigue [z O PATGL) were excluded from these anal-

PATGL | ]1.04 yses. SJC and ESR/CRP are regarded by

TJC most rheumatologists as optimal indica-

SF36 role-physical [ iz tors of inflammation (6). HAQ function
CRP is regarded as most likely to be affected

SF36 vitality by joint damage (21, 22), and therefore
Activity limitation P the least reversible measure and poorest
Sleep quality indicator of inflammation, particularly

sJC in patients with long duration of dis-

d ; ? d ' ease. In these analyses, rankings could
be only one of the 2 highest variables or
Relative efficiency highest ranked variable.

Fig. 2. Relative efficiencies of various measures to distinguish abatacept from control treatment in the

ATTAIN clinical trial for RA. Relative efficiencies were compared to referent tender joint count. The Results

figure contains the 7 Core Data Set Measures as well as scales from the Short Form 36 (20) as wellas  Reports studied. Nine comparisons
fatigue and sleep quality (10) which are not included in Table I. Only the 7 Core Data Set measures form 8 RA clinical trials of 5 agents,

are included in Table 1. . e -
! ! methotrexate, leflunomide, infliximab,
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adalimumab, and abatacept, were ana-
lysed for their relative efficiencies to
distinguish active from control treat-
ments. The median age in all trials was
similar, ranging from 50.2 to 57.3 years
(Table I). The median duration of dis-
ease in all but one trial ranged from 6.5
to 13.1 years (Table I); in one trial, AS-
PIRE, to compare infliximab to metho-
trexate, median disease duration was
0.8-0.9 years.

Analyses of relative efficiencies

of 7 Core Data Set measures in

9 comparisons

Initial studies of relative efficiencies
(7) had been performed in analyses
of the US301 clinical trial to compare
treatment with leflunomide, methotrex-
ate, and placebo (11). Analyses of these
data (Table I) indicated that the highest
ranked Core Data Set measure in both
the leflunomide versus placebo and
methotrexate versus placebo compari-
sons was patient global estimate. In the
leflunomide versus placebo compari-
son, the second highest rank was seen
for HAQ function, compared to physi-
cian global estimate in the methotrexate
versus placebo comparison. The two
measures not among the top 5 ranked
were CRP/ESR and swollen joint count
in the leflunomide versus placebo com-
parison and HAQ-function and swollen
joint count in the methotrexate versus
placebo comparison. No single meas-
ure stands out as substantially more or
less efficient than other measures, pro-
viding a rationale for a 7-measure Core
Data Set.

Analyses of infliximab data (Fig. 1) indi-
cated that in ATTRACT (12), the highest
relative efficiency was for patient global
estimate, followed by pain, SJC, physi-
cian global estimate, HAQ-FN, TIJC,
and CRP (8). In ASPIRE (13) the pat-
tern was quite different, with the high-
est relative efficiency for SJIC, followed
by HAQ-FN, physician global estimate,
CRP, patient global estimate, pain and
TIC (8). Different rankings for the two
trials again indicate that no single meas-
ure stands out as substantially more or
less efficient than other measures.
Analyses of adalimumab data (Table
I) with rankings compiled from the
published reports of ARMADA (14),

DEOI111 (16), STAR (17), and DEO19
(15) again indicate variation in the most
efficient and least efficient measures
but an overall pattern in which no single
measure stands out (9). Abatacept data
from the ATTAIN trial (Fig. 2) provided
the only trial among the 9 comparisons
in which highest relative efficiency
among RA Core Data Set measures was
seen for ESR, although lowest relative
efficiency was seen for SIC (10).

Ranking of 7 Core Data Set measures
Data from the 9 comparisons were
compiled in Figure 3. The physician
global estimate and patient global es-
timate were among the 5 highest rela-
tive efficiencies in all 9 comparisons,
followed by HAQ-function and pain
in 78%, SIC 67%, ESR/CRP 44% and
TJC 33%. Among the 4 highest relative
efficiencies, physician global estimate
was found in all trials, followed by
pain in 78%, HAQ-function and patient
global estimate in 67%, ESR/CRP and
SJC and 44%, and TJC in none (Fig.
3). Among the 3 highest relative effi-
ciencies, physician global estimate was
found in 78% of comparisons, followed
by HAQ- function, pain and PATGL in
56%; SIC and ESR/CRP in 33%, and
TJC in none. Among the 2 highest rela-
tive efficiencies physician and patient
global estimates were found in 55% of
comparisons, HAQ function in 33%,
SJIC and pain in 22%, ESR/CRP in
11%, and TJC in none.

HAQ function was ranked 2™ to SJC
in the only trial of patients with disease
duration of <1 year (ASPIRE). HAQ
function also was ranked 2" in two
trials with disease duration of 6.9-7.0
years (US301 methotrexate vs. placebo
arm),and 10.9-11.0 years (DE019), and
3 in two trials with mean disease dura-
tion of 9.3-11.5 (STAR) and 11.4-12.2
years, (ATTAIN); these 4 comparisons
involved the 2, 3 4% and 7* long-
est median duration of disease among
the 9 comparisons (Table I). SJIC was
ranked 4", 5%, or 7" in these trials (Ta-
ble I). ESR was ranked 1%, 6™ or 7" in
these trials (Table I). Therefore, HAQ
appears at least as responsive as SJIC or
EST to distinguish active from control
treatments in patients with median dis-
ease duration of 6.9-12.2 years.
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A. 5 Highest Relative Efficiencies

TJC 33%

DOCGL 100%

ESRICRP [T T T 4a%

HAQ-FN |78%

PAIN |78%

PATGL |100%

0% 20% 40% 60% 80% 100%

B. 4 Highest Relative Efficiencies

TJC |0%
sJc 44%
DOCGL 100%

ESR/CRP 44%
HAQ-FN 67%

PAIN |78%

O —
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C. 3 Highest Relative Efficiencies

TJC |0%
sJc 33%
DOCGL 78%

ESRICRP [T 33%
e —
PAN [ ]sew
PATGL | ]se%

0% 20% 40% 60% 80% 100%

D. 2 Highest Relative Efficiencies

TJC |0%
sJc 22%
DOCGL 56%

ESRICRP [ ]11%
HAQFN [ a3y
PAIN 22%
S —

0% 20% 40% 60% 80% 100%

Fig. 3. Ranking of 7 Core Data Set measures in
9 comparisons of active versus control treatment.
The figure summarises data from Table 1 indicat-
ing the number of 9 comparisons in which the 7
Core Data Set measures were among the 5 high-
est, 4 highest, 3 highest, and 2 highest relative ef-
ficiencies. Note that physician global and patient
global estimates were among the 5 highest rela-
tive efficiencies in all 9 comparisons, HAQ func-
tion and pain in 7 of 9 comparisons, SJC in 6 of
7,ESR/CRP in 4 of 7, and TJC in 3 of 7 compari-
sons. Data indicate the rationale for a core data
set of 7 measures as each measure was among the
most efficient in 3 comparisons in clinical trials.

Analyses of only 3 Core Data Set
measures

A second series of analyses of the 9
trials focused only on SJIC, ESR/CRP
and HAQ-function (Fig. 4), based on
a rationale that SJC and ESR/CRP are
regarded by most rheumatologists as
optimal indicators of inflammation (6),
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0% 20% 60%

SIC

ESR/CRP 44%

A. 2 Highest Relative Efficiencies
40%

Fig. 4. Relative efficien-
cies compared only for 3
measures SJC (swollen
joint count), ESR/CRP
(laboratory data of eryth-
rocyte sedimentation
rate/C-reactive protein),
and HAQ (Health As-
sessment Questionnaire)
Physical Function score,
that indicate that HAQ
and SJC are relatively

80% 100%

78%

HAQ |

|89% similar in relative ef-

[ ficiencies when consid-

ered only among the 3
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|
33%

60%

SIC

ESR/CRP 22% i
i

HAQ | | 4a%

B. Highest Relative Efficiencies

measures, while labora-
tory data were efficient
in fewer comparisons.

80% 100%

while HAQ function as the least revers-
ible (21, 22) and poorest indicator of
inflammation, particularly in patients
with long duration of disease. The 2
highest relative efficiencies among the
3 measures were seen for HAQ-func-
tion in 8 of the 9 comparisons (89%)
(all but ARMADA, and a “tie” with SJC
for the US301 methorexate vs. placebo
comparison); SJC in 7 of the 9 com-
parisons (78%) (all but US301 lefluno-
mide vs. placebo and ATTAIN, and the
tie with HAQ function in the US301
methotrexate vs. placebo comparison
noted above); ESR/CRP in 4 of the 9
(44%). The highest relative efficiency
among the 3 measures was seen in 4 of
the 9 comparisons for HAQ-function
(US301 methotrexate vs. placebo arm,
DEOI11, STAR, DEO19, in 3 for SIC
(ARMADA, ATTRACT, and ASPIRE,
and in 2 for the ESR/CRP laboratory
test (US301 leflunomide vs. placebo
and ATTAIN) (Table I, Fig. 4).

Discussion

These data compile and extend avail-
able published reports concerning the
relative efficiencies of the 7 Core Data
Set measures to distinguish active from
control treatments in clinical trials. The
findings indicate a strong rationale for

a Core Data Set of 7 measures, as no
single measure was clearly superior
in all clinical trials. At the same time,
no evidence was seen that “objective”
laboratory tests of ESR/CRP, tender
joint count, or swollen joint count were
superior to ‘“subjective” patient self-
report measures or global estimates of
the doctor or patient, to differentiate ac-
tive from control treatments in clinical
trials.

Of course, swollen and tender joint
counts are far more specific measures
for RA than any of the other measures
(23), and the presence of swollen joints
is required to make a diagnosis of RA.
At the same time, swollen and tender
joint counts have a number of limita-
tions, primarily in their reliability (24).
Indeed, swollen and tender joint counts
are more likely to respond to placebo
(19) than any of the other Core Data Set
measures, reflective of the lower rela-
tive efficiency in the US301 clinical tri-
al which included 3 groups of patients
who were randomised to methotrexate,
leflunomide, or placebo (11).

An elevated ESR or CRP often is a cri-
terion for inclusion of a patient in many
clinical trials (25), in large part to be
amenable to reduction by therapy and
thereby be effective to distinguish ac-
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tive from control treatments. However,
most trials specify that only one or the
other would be elevated. Almost 50%
of RA patients have normal values for
ESR or CRP at baseline (26), as mean
ESR is considerably lower at this time
than in earlier decades (27), though not
necessarily recognised in regulatory
requirements for access to biological
agents. About 20% of patients with
elevated ESR have normal CRP and
vice versa (26), which may result in
some patients having little likelihood of
meaningful change in the trial. Further-
more, some patients maintain elevated
ESR and CRP in the face of clinical im-
provement, which may also contribute
to low relative efficiency (28).
Nonetheless, ESR and/or CRP often
constitute the only quantitative clini-
cal data found in the medical records of
most patients with RA seen at this time,
as standard indices are collected in few-
er than 30% of patients in the US (29)
(and elsewhere). It appears unfortunate
that ESR and CRP are regarded as inad-
equate for pharmaceutical companies to
document the efficacy of active versus
control treatments in clinical trials, but
often are the only quantitative measures
available in routine care, despite their
limitations in documenting clinical im-
provement in many patients.

Global estimates of physicians and pa-
tients generally were the most efficient
of the 7 RA Core Data Set measures to
distinguish active from control treat-
ments in the 9 clinical trial comparisons
studied. Global estimates may take into
account all the information that is not
necessarily covered by the information
in more specific measures. For exam-
ple, a physician global estimate may
recognise comorbidities, extra-articular
disease, and/or damage to joints (even
when designed to assess activity), while
a patient global estimate may incorpo-
rate fatigue or problems with work that
are not queried specifically. One limi-
tation of global estimates is non-speci-
ficity, e.g. a more favourable score may
result from a job promotion or financial
windfall, or a less favourable score may
result from unemployment or severe ill-
ness of a relative.

Patient questionnaires also have limi-
tations, including cultural differences,



Relative efficiencies of the 7 RA Core Data Set measures / T. Pincus et al.

needs for translation and impact of fi-
bromyalgia, which may cause scores to
be elevated in the absence of inflamma-
tion (30). At the same time, any index
that includes a patient self-report meas-
ure, which appears desirable for all
rheumatic diseases (not only in RA),
will be affected by the presence of psy-
chological distress and fibromyalgia.
All measures in clinical care require
thoughtful interpretation by a knowl-
edgeable and caring physician, e.g. an
acute substantial rise of ESR in an RA
patient who had a normal ESR three
months earlier requires consideration
that the cause may be an infection or
neoplasm before the elevated ESR can
be attributed to a flare of RA.

The data do not address considerations
for a measure to be included in an RA
index, which does not depend only
on statistical criteria. For example, in
analyses of different indices composed
of various numbers of Core Data Set
measures, an index known as RAPID2
which included only patient and phy-
sician global estimates distinguished
abatacept from control treatment as well
as the DAS28, RAPID3 or any other in-
dex (31). However, this index has not
been advocated because of the relative
non-specificity of global scores, and the
desirability of an index which requires
no data from a physician.

Similar considerations of specificity are
recognised by the authors that may per-
tain to inclusion of a joint count and/
or laboratory tests in an RA index. The
rheumatology community may decide
that a formal swollen and/or tender joint
count should be given higher weighting
than patient self-report or global meas-
ures in classification criteria, responses
to therapy, remission criteria, etc., on
the basis of specificity. However, the
absence of a statistical basis for such a
policy on the basis of relative specifici-
ties in clinical trials must be recognised,
although several reports suggest that
HAQ disability scores are less revers-
ible than other Core Data Set measures
in patients with long duration of disease
(21, 22, 32), using analytic techniques
different from relative efficiencies.
Data presented in this report indicate
that HAQ function distinguished active
from control treatments as effectively

as SJC and ESR/CRP in patients with
duration of disease of 6.9-12.2 years.
One possible alternative explanation is
that SJC and ESR are equally unrespon-
sive to HAQ function in later disease,
but further research is needed to clarify
these matters.

It has been observed that it makes a
major difference whether a patient
might have 1 or 11 swollen joints or 2
or 12 swollen joints, but it may not be
of major importance whether the pa-
tient might have 11 or 12 versus 1 or
2, which requires at least 90 seconds
to ascertain (24, 33). As noted, collec-
tion of RAPID?3 at all visits in the infra-
structure of clinical care in no way ex-
cludes collection of formal joint counts
and other measures and indices such as
DAS28 or CDALI.

Several limitations should be noted in
this study. First, as noted in introduc-
tory comments, a meta-analysis could
provide a more definitive standard sta-
tistical method to compare the different
Core Data Set measures. Second, only 9
comparisons have been studied. Third,
a number of additional reports concern-
ing anakinra (34), certolizumab (35,
36), secukinumab (37) indicate findings
consistent with those described here;
however only studies with comparable
analyses of relative efficiencies are in-
cluded. Fourth, data which are similar
to findings in this study (as expected)
have not been presented to compare in-
dices derived from the individual meas-
ures, DAS28, CDAI, and RAPID3, in
analyses of trials of adalimumab (38),
abatacept (31, 39), certolizumab (35,
36), and infliximab (8), as well as for
analyses of remission based on RAP-
ID3 in the ESPOIR cohort (40); the
focus of this study was relative efficien-
cies of the individual measures. Finally,
the analyses presented are for groups of
patients, as are most analyses of clinical
trial data, and individual patients may
not follow the patterns of the groups,
particularly for which measure might
have the highest relative efficiency.
RAPID3 is not a substitute for DAS28,
SDAI, or CDAI, which may be collect-
ed by a physician or metrologist who
regards collection as necessary for opti-
mal care, with no extra work. A careful
joint examination, though not neces-
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sarily a formal joint count, has always
been advocated, together with a patient
questionnaire (41). Collection of RAP-
ID3 assures that some quantitative data
are available at each visit, with no effort
on the part of the physician or metrolo-
gist. When a patient completes a ques-
tionnaire with RAPID3 in the waiting
area, the physician has available quanti-
tative data before conversation with the
patient, saving time for both doctor and
patient, similar to a doctor being aware
of blood pressure, status of a healing
fracture, etc. before engaging with a pa-
tient. It has been observed that it may
be “better to have 80% of the informa-
tion in 100% of patients [than] 100% of
the information in 5% of patients” (42).
In conclusion, the 7 Core Data Set
measures are of relatively equal ef-
ficiency to distinguish active from
control treatment in 9 comparisons in
8 clinical trials. There is no statistical
advantage to joint counts or labora-
tory data versus patient questionnaire
or global estimate data on the basis of
relative efficiencies. The most specific
measures are not necessarily the most
sensitive or efficient measures to distin-
guish active from placebo treatments.
Furthermore, patient self-report ques-
tionnaire data are the most feasible and
cost-effective measures in terms of time
and resources for the medical system
(43). This information might be consid-
ered in recommendations, particularly
for routine care in busy clinical settings.
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