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ABSTRACT
S eve ral rep o rts concerning outcomes
of rheumatoid arthritis (RA) document
that measures of inflammatory activity
[ s u ch as swollen joint count, t e n d e r
joint count, and acute phase reactant,
which are included in the Core Data
Set or Disease Activity Score (DAS)]
may be stable or improved over 5-10
years, while measures of damage (such
as radiographic progression and joint
deformity) may show contemporaneous
p rogression. Th e re fo re, studies wh i ch
include only improvement in measures
of disease activity cannot document
overall improvement in patient status
over 5-10 years. Studies designed to
document favo rable long-term effe c t s
of therapy in RA must include, at base -
line and later fo l l ow-up eva l u at i o n ,
measures of damage, such as a radio -
graph, joint deformity, comorbidities,
and extra-articular disease, in addition
to measures of disease activity. The one
prognostic measure which appears to
detect both activity and damage in RA
over short, intermediate, and long peri -
ods is a disability score on a patient
questionnaire, which might be used by
all rheumatologists at all patient en -
counters. The need for inclusion of ac -
curate and relevant measures of dam -
age appears of particular importance
in the current era of biological drugs,
in which the slowing or prevention of
damage now appears a realistic goal in
most patients with RA.

Introduction
A single measure is not available to
serve as a “gold standard” to assess cli-
nical status in patients with rheumatoid
arthritis (RA). Therefore, the American
College of Rheumatology (ACR) and
European League Against Rheumatism
(EULAR) have developed an index of 7

“ C o re Data Set” m e a s u res to assess
outcomes in clinical trials of patients
with RA (1-4). The ACR/EULAR Core
Data Set includes a tender joint count,
swollen joint count, physician global
assessment, erythrocyte sedimentation
rate (ESR) or C-reactive protein (CRP),
functional disability using a question-
n a i re such as the health assessment
questionnaire (HAQ), pain, and patient
global assessment, as well as a radio-
graph for studies of one year or longer. 
Another widely used index in studies of
patients with RA is the disease activity
index (DAS) (5-7). The DAS includes a
tender joint count, swollen joint count,
ESR or CRP, and patient assessment of
ge n e ral health. Responses to therapy
are assessed as low, moderate and high
disease activity at baseline and follow-
up (5-7).
The measures included in the Core
D ata Set and DAS are sensitive to
ch a n ge over a period of weeks to months
( Table I). Th ey may be cl a s s i fi e d
b ro a d ly as short - t e rm measures pri-
marily of disease activity - joint swell-
ing, joint tenderness and ESR or CRP,
or measures of activity and damage -
functional disability, pain, and patient
and physician and global assessment. 
These activity measures may be con-
trasted to long-term measures primarily
of joint damage and clinical outcomes,
s u ch as joint defo rm i t y, ra d i ograp h i c
damage, work disability, joint replace-
ment surgery, and premature mortality
(8), which develop over years to de-
cades. Only one measure of damage,
radiographic score, is included in the
Core Data Set, and only in clinical tri-
als conducted over one year or longer
(Table I). No other measures of damage
or long-term outcomes are included in
most clinical trials, although the physi-
cian's global assessment, and pat i e n t
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assessment of functional disab i l i t y,
pain and global status are sensitive to
both activity and damage.
Improvement of at least 20% in both
tender and swollen joint counts, as well
as three of the five additional measures
(not including a radiograph), known as
“ACR 20,” is designated as ACR preli-
minary definition of improvement (9).
Higher thresholds for improve m e n t
such as “ACR 50,” and “ACR 70” have
also been described (10). The ACR 20
response has been found to distinguish
active DMARD therapy from placebo
as effectively as ACR 50 and ACR 70
responses (9, 10). 
It is not known to what extent suppres-
sion of inflammation at a level of 20%
or 50%, i.e., ACR20 or ACR50, or to a
low or moderate level in the DAS, will
slow future damage. The question con-
cerning how much suppression of in-
flammation is required to prevent long-
term damage and poor outcomes was
not an issue prior to the 1980s, as tradi-
tional DMARDs led to control at an
ACR20 level in only a minority of pa-
tients, and even smaller minorities at
ACR50 or ACR70. By contrast, power-
ful newer DMARDs such as methotre-
xate (11-13), cyclosporine A (14), le-
flunomide (15, 16), etanercept (17, 18),
infliximab (19, 20), and anakinra (21,

22) appear to have the capacity to in-
duce ACR 50 responses as well as to
slow or prevent joint and bone damage
and poor outcomes in many patients if
used early in disease. However, aggres-
sive therapy does increase the risk of
adverse events and costs, albeit reduc-
ing the risk of "adverse effects" of RA
itself (23). Therefore, it appears of con-
siderable interest at this time to analyze
the ap p ro p ri ate balance – to wh at
extent inflammation must be controlled
to slow or prevent long-term joint dam-
age and poor outcomes. 
Several reports have appeared over the

last two decades which document that
Core Data Set or DAS measures of in-
flammatory activity may be stable or
improved over periods of 5-10 years
while measures of damage may pro-
gress (Table II). These reports indicate
that damage, in the form of radiograph-
ic progression and/or increased func-
tional disability, is common even when
inflammatory indicators are improved,
sometimes substantially. In this essay
we summarize some of these reports.
The essay is not regarded as a compre-
hensive summary, but does call atten-
tion to a problem which appears impor-
tant in contemporary management of
patients with RA.

Reports concerning improvement 
in inflammatory activity with 
contemporaneous progression
of damage over 5-10 years
One of the earliest studies which called
attention to the phenomenon of im-
proved measures of activity and con-
temporaneous progression of damage
was reported by Scott in 1984 (24). It
was recognized that improvements in
ESR over one year were seen in 75% of
p at i e n t s , while ra d i ographic progre s-
sion was also seen in almost all of the
same patients (Fig. 1). Further reports
by Dr. Scott indicated similar data over
longer periods. 
Another study reported in 1984 indicat-
ed that morning stiffness was improved
in half of patients over nine ye a rs ,
while more than 90% of patients expe-
rienced progression of functional disa-

Table I. Core Data Set Measures of Disease ACTIVITY and Joint DAMAGE in rheumatoid
arthritis.

Type of Disease ACTIVITY Measures of disease ACTIVITY Joint DAMAGE markers
measure measures included and/or joint DAMAGE included and long-term OUTCOMES

in most clincial trials in most clincial trials not included in most
clinicial trials

Joint count Tenderness or pain Joint limited motion Joint destruction
on  motion (C) Joint deformity

Swelling (C) Joint replacement surgery

Laboratory Acute phase reactant -
ESR or CRP (C) 

Radiographic Radiographic damage (C*)

Patient questionnaire Pain (C) Joint replacement surgery
Functional disability (C) Functional disability (C) 

Global ARA functional class Work disability
Physician assessment of global Comorbid diseases

status (C) Extra-articular disease
Patient assessment of global Premature mortality

status (C)

(C) = Included in Core Data Set (2-4) recommended for use in clinical trials; * = Included in Core Data
Set for studies longer than one year. ESR = erythrocyte sedimentation rate; CRP = C reactive protein.

ESR = erythrocyte sedimentation rate

ESR score at 12 month (mm/h)Larsen score at 12 months

Better Better

Worse Worse

150

100

100 150

100

10050

50

50
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Fig. 1 . Progression of radiological changes in RA.Reproduced from Scott D. et al. Ann Rheum Dis
1984; 43; 8-17, with permission from the BMJ publishing group.
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bility (25). Furthermore, grip strength
and walking time also showed disease
progression in these patients.
Hawley and Wolfe (26) found that joint
tenderness, morning stiffness, ESR, he-
moglobin, grip strength and global se-
ve rity we re improve d, u n ch a n ged or
slightly worse in 157 patients over two,
five and ten years. However, HAQ disa-
bility scores showed substantial wors-
ening, two and a half fold greater than

the effect size of any other cl i n i c a l
m e a s u re studied. In other rep o rt s ,
wh i ch included many of the same
p at i e n t s , t h e re was also evidence of
radiographic progression in most pa-
tients (27). 
Egsmose et al. (28) reported improve-
ment in measures of disease activ i t y
over 5 years, including the number of
swollen joints, m o rning stiff n e s s ,
Ritchie Articular Index for joint tender-

ness, and grip strength, with contempo-
raneous radiographic progression in a
cohort of 75 patients who had RA of
two years or less duration at baseline.
Improvement in activity measures was
lesser in patients in whom institution of
a n t i - r h e u m atic therapy had been de-
layed compared to patients who receiv-
ed early treatment with Auranofin. Fur-
t h e rm o re, ra d i ographic progre s s i o n
was significantly less in patients who
had received early treatment. HAQ di-
sability scores were improved over five
ye a rs in patients tre ated with early
DMARDs, but were similar to baseline
in those who had delayed DMARD
therapy (28). 
Fex et al . (29) examined changes over
5 years in 113 patients who had a mean
duration of 11.4 months at baseline and
were monitored prospectively for five
ye a rs. Values for morning stiff n e s s ,
p a i n , ge n e ral health, R i t chie index ,
H AQ score s , ESR and hemog l o b i n
were similar or improved from baseline
after five years of observation. Howev-
er, radiographic scores indicated signi-
ficant progression in these patients. 
Mulherin et al. (30) reported signifi-
cant improvement in grip stre n g t h ,

Table II. Changes over 5-10 years in measures of Core Data Set measures of inflammatory activity and activity and damage, and measures
of joint damage and outcomes in patients with rheumatoid arthritis.

Measures of Measures of inflammatory Measures of 
inflammatory activity activity and joint damage joint damage

Study, Year Period of Reference No. ESR Joint Joint Functional Pain Radiographic 
observation Swelling tenderness capacity damage

Scott, 1984 10 years (24) Better NA NA Better 
(Steinbrocker) NA Worse

Pincus, 1984 9 years (25) NA NA NA Worse (Early
questionnaire) NA NA

Hawley and Wolfe, 1992 10 years (26) Same NA Better Worse (HAQ) NA NA

Egsmose, 1995 5 years: (28) NA E: Better E: Better E: Better E: Better E: Worse
EARLY (E) D: Same D: Better D: Same D: Same D: Worse

DELAYED (D)

Fex, 1996 5 years (29) Same NA Better Same (HAQ) Same Worse

Mulherin, 1996 6 years (30) Better NA Better NA Better Worse

Callahan, 1997 5 years (31) Same Better Better Same (MHAQ) Better Worse

Leirisalo-Repo, 1999 13 years (32) NA Same Better Worse (HAQ) Worse Worse

Graudal, 2000 4-22 years (33) Better Better Better NA NA Worse

Welsing, 2001 9 years (34) Same Same Same Worse NA Worse

NA = not available; HAQ = Health assessment questionnaire; MHAQ = Modified health assessment questionnaire.

Fig. 2. Measures of activity and damage in patients with RA over 5 years.
Reproduced from Mulherin D. et al. Br J Rheumatol 1996; 35:1263-8 with the permission of the British Soci-
ety of Rheumatology.
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R i t chie articular index , h e m og l o b i n
and ESR, and non-significant improve-
ment in pain scores and morning stiff-
ness, while there was significant pro-
gression of radiographic changes in 40
patients over six years (Fig. 2). They
pointed out that “articular erosion con-
tinues in RA despite clinical improve-
ment, and is accelerated in those with
evidence of continuing synovial in-
flammation reflected in clinical and la-
boratory measures of disease activity.”
Callahan et al . (31) reported that joint
t e n d e rn e s s , swe l l i n g, E S R , h e m og l o-
bin, morning stiffness, pain, and modi-
fied health assessment questionnaire
( M H AQ) results we re unch a n ged or im-
proved over five years in 100 patients,
while scores for radiographic damage
as well as joint deformity, grip strength
and walking time indicated disease
progression (Fig. 3). The effect size of
scores for joint swelling indicated im-
p rovement at 20% leve l , s u gge s t i n g
that this level of improvement may not
necessarily be associated with preven-
tion of radiographic progression. 
Leirisalo-Repo and colleagues (32) re-
ported stable or improved swollen joint
counts and tender joint counts, w i t h

p rogression of Larsen ra d i ograp h i c
scores, 2-13 years after baseline in 145
patients with RA who had disease for
only a mean of 7.9 months at baseline.
F u rt h e rm o re, H AQ scores we re im-
proved at years 2 and 3, possibly re-
flecting improvement in the component
of the HAQ sensitive to disease activi-
ty, but showed evidence of progressive
disability after 8 years.
Graudal et al. (33) found improvement
in joint swe l l i n g, E S R , and hemog l o b i n ,
while radiographic progression in most
of 112 patients with RA over 4-22 ye a rs.
There was some relation between the
s eve rity of joint swe l l i n g, high ESR and
l ow hemoglobin with subsequent ra d i o-
graphic progression, while the associa-
tion of joint tenderness with ra d i ograp h-
ic progression was weak. Radiographic
d a m age was gre ater in patients with
gre ater infl a m m at o ry activity over time.
Welsing et al. (34) found that disease
activity according to the DAS remained
more or less the same over 9 years in
patients with early RA. However, func-
tional capacity worsened after an initial
improvement, and radiographic scores
worsened over the 9 year observation
period.

Discussion
Although the extent of improvement in
m e a s u res of disease activity in the
above studies cannot be computed ac-
c u rat e ly without the pri m a ry dat a , s o m e
of the data suggest changes at a level of
20% or even 50%, while further dam-
age is apparent. Perhaps there is slow-
ing, rather than prevention, of damage,
relative to the “natural history” of RA,
which cannot be studied in the absence
of treatment over the last 20 years be-
cause of obvious ethical considerations
(35). DMARD therapy does slow ra-
diographic progression (36). However,
evidence of long-term ra d i ographic pro-
gression and wo rsening HAQ score s
while measures of inflammation were
improved remains disappointing.
In theory, the goal of treatment of any
disease is a “cure” or “remission.” In-
deed, criteria for remission in RA have
been established (37). However, these
criteria are rarely met in clinical trials
or clinical care. A “cure” is not yet pos-
sible in diseases characterized by dys-
regulation of normal host control me-
ch a n i s m s , s u ch as RA, hy p e rt e n s i o n ,
diabetes, and most other chronic non-
infectious disease, as the mechanisms
of dy s reg u l ation remain poorly un-
derstood (38). However, it is well-esta-
blished that “tight control” of the con-
sequences of dy s reg u l ation thro u g h
long-term (lifetime) therapy results in
lesser vascular damage in diabetes (39)
increased survival in hypertension (40),
and improved survival in RA (12, 13). 
While the goal of controlling inflam-
m ation to prevent long-term damage
seems ap p ro p ri ate for patients with RA,
a 20%,50%, or even 70% level may n o t
be adequat e. We have suggested that
favorable values of quantitative mea-
sures known to predict mortality, such
as good functional status on a health
assessment questionnaire (HAQ) or a
modified version, might serve as pos-
sible “target values” for therapeutic in-
terventions, as in management of dia-
betes and hypertension (41), analogous
to low DAS scores. Such target values
could serve as alternatives to remission
criteria or levels of changes in the ACR
Core Data Set index to identify a favor-
able response to therapy (41).
In addition to evidence that partial con-

Fig. 3. Changes in measures in 100 patients with rheumatoid arthritis over 5 years determined by
effect sizes (Reproduced with permission from John Wiley & Sons. ©1997 American College of
Rheumatology).

BetterWorse



S-46

Partial control of inflammation does not prevent damage / T. Pincus & T. Sokka

trol of Core Data Set and DAS mea-
sures may be associated with progres-
sion of damage in RA, there exist some
intrinsic problems with these measures
which may compromise their capacity
to assess patients with RA. Joint count
m e a s u res of swelling and tendern e s s
may be normal in patients with histolo-
gic synovitis (42-44), and/or abnormal
ultrasound and MRI scan results. Fur-
t h e rm o re, in a study of lefl u n o m i d e
compared to methotrexate and placebo,
measures of swollen and tender joints
we re improved in patients who re-
c e ived placeb o , while patient self-
report measures of pain, functional dis-
ability on the HAQ or modified HAQ
(MHAQ) and CRP did not improve sig-
nificantly (16). Indeed, the relative effi-
ciencies of patient measures we re
greater than those for joint tenderness
and swelling (45), perhaps suggesting
that the investigator’s desire to influ-
ence disease activity may actually in-
fluence measurement. 
P ro blems with other core Data Set
measures are also seen. A normal ESR
is seen in up to 40% of patients at their
first visit (46), and the ESR tends to be
stable over the long-term course of RA
(47). Global scores are often unchang-
ed despite significant disease progres-
sion (48, 49). 
The HAQ and radiographic scores ap-
pear to be the only effective core data
set marke rs to document long-term pro-
gression of RA. It is not known to what
extent suppression of inflammation at a
level of 20% or 50%, or reduction of
the DAS to moderate or low levels will
suppress slow future damage. 

Conclusions and suggestions for 
possible improvement in assessment
of RA
The data presented here raise a concern
that partial control of inflammation ac-
cording to measures of inflammatory
a c t ivity in a short - t e rm clinical tri a l
may not be translated into optimal or
even clinically adequate long-term cli-
nical effectiveness to prevent joint da-
mage. Therefore, ACR 20, 50 or 70 r e-
sponses,may be reassessed as more po-
werful DMARDs are used earlier in di-
sease and in combination (50). The ul-
timate goal of treatment at this time

might be complete control of inflam-
m at o ry activity towa rd remission to
p revent long-term stru c t u ral damage
over long-term.
Measures of damage, such as joint de-
formity, radiographic damage, and co-
morbidities, or markers which identify
either activity and/or damage such as
grip stre n g t h , walk time, button test,
extra-articular disease (51), and func-
tional status self-rep o rt questionnaire
( 8 ) , a re re q u i red to document seve re
long-term outcomes in RA. Measures
of damage, other than patient question-
naire responses, are insensitive for cli-
nical trials and other short-term studies.
Furthermore, they often are normal and
therefore not recorded in inception co-
hort studies. If long-term studies of RA
include only measures of activity, out-
comes will appear more favorable than
if measures of damage are also includ-
ed. 
Some implications of these observa-
tions might include:
1.Studies designed to analyze the long-

term course in RA should include ba-
seline measures of both activity and
damage, such as a radiograph, joint
deformity, comorbidities, and extra-
a rticular disease. These measure s
should be recorded even if all dam-
age markers are normal at baseline. A
p rag m atic method involving fo u r
pages to record all relevant baseline
data has been termed a Standard Pro-
tocol to Assess Rheumatoid Arthritis
(SPERA) (52).

2.D o c u m e n t ation of improvement in
measures of activity only may not ne-
c e s s a ri ly indicate ove rall improve-
ment in patient status over 5-10
years. A conclusion that the patient is
better over periods after a baseline
assessment re q u i res evidence that pro-
gression of damage has been slowed
or prevented.

3.The one prognostic measure which
appears to detect both activity and
damage in RA over short, intermedi-
ate, and long periods is the HAQ di-
s ability score, or similar patient ques-
tionnaire score, which might be used
by all rheumatologists at all patient
encounters (53, 54).

R h e u m at o l ogists and health pro fe s-
sionals can better serve people with RA

through improved understanding of the
uses and limitations of different mea-
sures of activity and damage. Such un-
derstanding will continue to promote
improving outcomes for most people
with RA.
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