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ABSTRACT
Rheumatoid arthritis (RA) is not char -
a c t e ri zed by a single pat h og n o m o n i c
m e a s u re such as blood pre s s u re in
hypertension or cholesterol in hyper -
l i p i d e m i a , wh i ch can be used in the
d i ag n o s i s , p rog n o s i s , and monitori n g
of patient status. Measures such as
swollen joints and an elevated erythro -
cyte sedimentation rate are cert a i n ly
va l u abl e, but many individuals with
abnormal values have conditions other
than RA, and many people with RA may
have favorable values for one or more
of these measures. Th e re fo re, t h e
r h e u m at o l ogy community has deve l -
oped indices of several measures, such
as cl a s s i fi c ation cri t e ri a , the disease
activity score (DAS), and the ACR Core
D ata Set with 20%, 50% and 70%
improvement (ACR 20, ACR 50, ACR
70) to classify and monitor pat i e n t s
with RA. 
While these indices have gre at ly
advanced clinical research, databases
for long-term observations, including
those in early RA described in this Sup -
plement, differ in 20-50% of included
d at a , and the softwa re plat fo rms fo r
these dat abases differ suffi c i e n t ly to
render it difficult to merge the data to
compare one data set to another. It has
been proposed that a uniform database
for early art h ritis clinical re s e a rch
could help advance clinical research in
early arthritis. One example of such a
database, termed a "standard protocol
to eva l u ate rheumatoid art h ri t i s "
(SPERA), has been in use for almost
two decades in one clinical site, and
has proven va l u able in a number of
ways, including the demonstration of
e a rly ra d i ographic damage, d eve l o p -
ment of a 28-joint count, and documen -
tation that patient questionnaire data
are correlated significantly with labo -
rat o ry, joint count and ra d i ograp h i c

data, although questionnaire data are
the strongest predictors of severe out -
comes including wo rk disability and
premature mortality. The use of a uni -
form database in no way precludes the
collection of additional data at particu -
lar centers including immu n oge n e t i c,
serologic, or structural magnetic reso -
nance imaging (MRI) data. However,
the availability of an infrastructure of
s t a n d a rd data in all RA dat ab a s e s
would enhance clinical re s e a rch in
early RA. 

Rheumatoid arthritis (RA) differs from
other dy s reg u l at o ry ch ronic diseases
s u ch as hy p e rtension or hy p e rl i p i-
demia, in that a robust, single, quantita-
tive pathognomonic measure, such as
an elevated blood pressure or elevated
cholesterol, is not available for diagno-
sis, prognosis and management in RA.
Measures such as swollen joints, func-
tional disability, rheumatoid factor and
an elevated erythrocyte sedimentation
rate (ESR) are cert a i n ly va l u able in
d i agnosis and prognosis. Howeve r,
m a ny individuals identified by these
markers have conditions other than RA,
and many people with progressive RA
m ay have re l at ive ly favo rable va l u e s
for one or more of these measure s .
Hence, the management of RA is gen-
erally not conducted according to any
single measure, as is management of
hypertension and hyperlipidemia, and
often is not conducted according to any
quantitative measure. 
The rheumat o l ogy community has
a dd ressed the absence of a single
pathognomonic measure by identifying
clusters of different types of quantita-
tive measures such as criteria for classi-
fication of patients (1, 2), clinical status
s u ch as the disease activity score
(DAS) (3, 4) and the American College
of Rheumatology (ACR) Core Data Set
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(5-7), and improvement (8). Classifica-
tion criteria for RA (1, 2) have provid-
ed a major advance, allowing the iden-
t i fi c ation of re l at ive ly homoge n e o u s
cohorts of patients in clinical trials and
other clinical research. However, they
a re quite limited for prognosis and
function poorly in early RA (9, 1 0 ) .
Specific measures, such as the number
of invo l ved joints or poor functional
status, have substantially greater prog-
nostic value than classification criteria
for predicting short - t e rm pers i s t e n c e
and long-term severity (10).
The DAS (3, 4) and ACR Core Data Set
(5-7) have been inva l u able rep o rt i n g
s t a n d a rds in clinical trials. Howeve r,
these indices include only measures of
disease activity, such as swollen joint
counts and ESR, and do not include
measures of damage such as deformed
j o i n t s , or outcomes such as joint
replacement surgery (11). One measure
of damage, a ra d i ographic score, i s
included in the ACR Core Data Set for
studies of longer than one year or
longer, but is not included in ACR 20,
50 or 70 improvement cri t e ria (8).
Changes in clinical status in RA are
reported generally in the rheumatology
literature as DAS and ACR 20 indices,
rather than as individual measures, and
outcomes other than ra d i ograp h i c
scores are not analyzed according to a
single baseline measure, such as blood
pressure or cholesterol. 
S eve ral rep o rts have presented docu-
mentation of specific markers in pre-
dicting wo rk disability (12-14) and
mortality in RA (15-18), including a
high number of involved joints, poor
functional status documented by a
p atient questionnaire, p hysical mea-
sures such as grip strength, walk time,
and the button test,as well as comorbid
cardiovascular disease. These analyses
have provided some initially surprising
results, such as the higher prognostic
value of patient questionnaires than
joint counts, ra d i ographic score s ,
rheumatoid factor or ESR for long-term
outcomes (19), and the observation that
re l at ive ly simple measures such as
patient questionnaires of 20 or 8 activi-
ties of daily living and joint counts of
28, 12, and even 6 joints provide pow-
erful prognostic indicat o rs (15). In

l a rger data sets, ra d i ographic score s
and laboratory tests also serve to pre-
dict mortality (17). However, in no data
set are these variables as powerful as
s e l f - rep o rt questionnaire scores fo r
functional disability in predicting out-
comes such as work disability or mor-
tality, in part because only a minority
of patients has the poorest clinical sta-
tus according to radiographic and labo-
ratory data (17). 
Clinical tri a l s , clinical re s e a rch and
clinical care of RA all require a base-
line database of measures pertinent to
the prognosis, care, and outcomes of
individual patients. Most such databas-
es are 50-80% identical, as there is gen-
eral consensus concerning the appro-
priate measures. However, some differ-
ences are seen in the data collected, as
well as in the platforms and software
used for the organization and storage of
these data. These diffe rences limit
severely the capacity to compare infor-
m ation and outcomes from diffe re n t
s o u rc e s , similar to the limitations in
interpretation of clinical trial data prior
to introduction of the DAS and ACR
20. 
A consensus re c o m m e n d ation for a
" c o re set of domains in rep o rt i n g
requirements for longitudinal observa-
tional studies in rheumat o l ogy "
emerged from an Outcome Measures in
R h e u m atoid A rt h ritis Clinical Tri a l s
(OMERACT) conference in 1998 (20).
This report suggested 5 core domains:
health status, disease process, damage,
m o rt a l i t y, and tox i c i t y / a dve rse re a c-
tions. Two additional domains, wo rk
disability and costs, were recognized as
i m p o rt a n t , but did not need to be
i n cluded in all longitudinal studies.
This effort may be viewed as an effort
to extend the concept of a uniform clin-
ical dat abase for rheumatic diseases,
initially proposed by Fries in the 1970s
(21,22), beyond clinical trials to rou-
tine clinical care. Such a uniform data-
base presents an effo rt towa rd stan-
d a rd i z at i o n , just as a lab o rat o ry test
such as the erythrocyte sedimentation
rate evolved from different methods to
a single We s t e rgren method, wh i ch
provides a measure that all rheumatolo-
gists can interpret similarly.
A uniform database in no way excludes

specialized studies of specific interest,
s u ch as magnetic resonance imagi n g
(MRI) scans, s e ro l ogic marke rs ,
i m mu n ogenetic marke rs or others .
Indeed, a core set of uniform measures
would provide a baseline that could be
used by all rheumatologists and pro-
vide a strong platform for "evidence-
based" rheumatology. 
There is no single "best" database for
the long-term observation of RA, and
many excellent approaches exist to col-
lect data on patients with early arthritis
or established RA, as seen in the many
protocols in reports in this Supplement.
We summarize here a uniform database
which has been used in our research for
m o re than 18 ye a rs , wh i ch we have
termed a "standard protocol to evaluate
r h e u m atoid art h ritis" (SPERA) (23).
This protocol provides a prag m at i c
assessment in 5 pages that can be com-
pleted in 15-30 minu t e s , to cap t u re
most information collected on an initial
visit of a patient with early art h ri t i s
who might have RA. 
The SPERA protocol has evo l ve d
somewhat over the 18 years, but the
database is 95% identical over almost 2
decades, and has proven useful in clini-
cal research concerning the prognosis
and monitoring of patients, including
observation of radiographic damage in
most patients within the first 2 years of
disease (24), development of a 28-joint
count (25), re c ognition that pat i e n t
q u e s t i o n n a i res are corre l ated signifi-
cantly with joint counts, radiographic
s c o res and lab o rat o ry tests (26),
although they are better predictors of
work disability (27) and mortality (14,
18), and of the relatively small propor-
tion of patients who were eligible for
clinical trials in the contemporary care
of RA (28,29). 
The 5 pages of the SPERA protocol are
designed to assess:
1. Clinical fe at u res - Classifi c at i o n

criteria, comorbidities, extra-articu-
lar manifestations, surgeries, labo-
rat o ry tests, fa m i ly history, a n d
work status (Appendix I).

2. Medications used for RA (Appen-
dix II).

3. A 42-joint count, which includes 10
p roximal interp h a l a n geal (PIP)
joints of the hand, 10 metacar-



Uniform long-term databases in RA / T. Pincus & T. Sokka

S-81

pophalangeal (MCP) joints of the
hand, 2 wrists, 2 elbows, 2 shoul-
ders, 2 hips, 2 knees, 2 ankles and
10 metat a rs o p h a l a n geal (MTP)
joints (hips and shoulders are not
scored for swelling). All joints are
s c o red for tendern e s s , swe l l i n g
(except hips and shoulders), limited
motion, and surgery, with a space to
i n d i c ate that a joint is norm a l
(Appendix III).

4. A patient self-report Multi-Dimen-
sional Health Assessment Ques-
tionnaire (MDHAQ) including the
modified Health Assessment Ques-
t i o n n a i re (MHAQ) for functional
capacity, visual analog scales to as-
sess pain, global health and fatigue,
minutes of morning stiffness, and a
symptom checklist (Appendix IV).

5. Radiographic scoring sheet accord-
ing to the Sharp or Larsen scores. 

A standard HAQ or clinical HAQ
(CLINHAQ) may be used. Microsoft
access software is available to record
and store these data if a computer
record is desired. However, computeri-
z ation is needed only if analyses of
groups of patients is desire d. The 2
pages of clinical features and medica-
tions are kept on in the patient record,
without computer recording, for updat-
ing in standard care.
A brief summary of data concerning
p atients with early RA, t e rmed the
" e a rly rheumatoid art h ritis tre at m e n t
eva l u ation regi s t ry" (ERATER) (28-
30), evaluated according to the SPERA
method is summari zed bri e fly here.
These data concerning 426 pat i e n t s ,
332 of whom were seen at a private
p ractice rheumat o l ogy setting in
N a s h v i l l e, Tennessee by five privat e
p ractice rheumat o l ogi s t s , and 94 of
whom we re seen at diffe rent sites,
including 31 at Vanderbilt University
by TP, are presented to illustrate the
potential use of such a database. 
D e m ographic fe at u res (Table I) indi-
cate a mean age of 52.9 years, and a
mean education of 13.1 ye a rs; the
cohort is 73.7% female, 65% married,
and 86.6% Caucasian, rather typical
features of patients with RA. Because
this was a database in which patients
had up to 3 years of disease, most met
classification criteria for RA (Table II),

including 86.6% with morning stiffness
greater than 1 hour, 90.8% with soft tis-
sue swelling of 3 or more groups, 95%
with swelling of PIP, MCP or wri s t
j o i n t s , 89.7% with symmetri c a l
swe l l i n g, and 66.2% with positive
r h e u m atoid fa c t o r. Howeve r, o n ly
38.7% had radiographic erosions (sug-
gesting improved status at this time)
and only 9.4% had subcutaneous nod-
ules. Most ex t ra - a rticular fe at u res in
this group with re l at ive ly early RA
were seen in fewer than 2% of patients
( Table III), other than subcutaneous
nodules in 9.4% and carpal tunnel syn-
drome in 18.3% of patients. Analyses
of comorbidities (Table IV) indicates
hypertension in 31.5%, ischemic heart
disease in 5.2%, peptic ulcer in 6.3%,
cancer in 8.9% and cataracts in 10.1%
of pat i e n t s , again within the fi rst 3
years of RA. The high level of cataracts
within the first 3 years of RA is some-
what surprising. 
Overall, 53.5% had ever smoked, 27%
were current smokers, 7.5% had under-
gone carpal tunnel surgery, 7.3% back
s u rge ry, and 6.6% cat a ract surge ry
(Table V). The family history indicated
RA in the father in 8%, the mother in
10.6%, siblings in 7.3%, and children

in 1.2% (Table VI). 
The most pro m i n e n t ly invo l ved joint
for tenderness was the wrist (Tabl e
VII), and for swelling the second and
third MCP, the third PIP, and the wrists.
Limited motion or deformity, which are
i n cluded in the SPERA as baseline
measures of damage, was most com-
mon in wrists. No specific joint was
affected by tenderness or swelling in
more than 51% of patients (Table VII).
Among therapies, methotrexate was the
first therapy used in 81% of patients
c o m p a red to 7.7% hy d rox y ch l o ro q u i n e,
and 3.8% leflunomide (Table V I I I ) ,

Table I. Demographic characteristics: early rheumatoid arthritis treatment evaluation reg-
istry (ERATER) database - 426 patients.

Characteristics Number Percent

% Female 314 73.7%

% Married 277 65.0%

% Caucasian 369 86.6%

% Medical Specialists of Nashville 332 77.9%

Age - mean 52.9 years

Education - mean 13.1 years

Stopped working due to RA (of 127 who were
working at the onset) (31) 13 10%

Table II. ACR criteria for RA: early rheumatoid arthritis treatment evaluation registry
(ERATER) database - 426 patients.

Measure # %

Morning stiffness > 1 hour 369 86.6%

Soft tissue swelling of > 3 joint groups 387 90.8%

Swelling of PIP, MCP or wrist joints 405 95.1%

Symmetrical swelling 382 89.7%

Subcutaneous nodules 40 9.4%

Positive rheumatoid factor 282 66.2%

Radiographic erosions (n = 349) 135 38.7%

Table III. Extra-articular features of RA:
early rheumatoid arthritis treatment evalua-
tion regi s t ry (ERATER) dat abase - 426
patients.

Extra-articular feature # %

Pulmonary fibrosis 3 0.7%

Pulmonary nodule 1 0.2%

Raynaud's phenomenon 8 1.9%

Pericarditis 2 0.5%

Felty's syndrome 1 0.2%

Lymphadenopathy 0 0

Carpal tunnel syndrome 78 18.3%

Vasculitis 1 0.2%

Scleritis 2 0.5%



re flecting the practice in Nashville,
Te n n e s s e e, wh e re most of these
patients were identified (30). 
These data illustrate the potential for a
uniform database that could be avail-
able for the clinical assessment of
p atients with early RA. A gain it is

emphasized that this is not presented as
a "perfect" database, but as a model of
an information acquiring system that
can be completed for most patients in
15-30 minutes. The SPERA assessment
provides a database of most variables
that are considered to be relevant to
s h o rt - t e rm responses to therapies as
well as to long-term outcomes not only
for clinical research, but also for stan-
dard long-term clinical care.
The specific single measures can then
be applied to studies in immunogenet-
ics, serologic markers, imaging mark-
ers, and other clinical research to better
stratify patients than classification cri-
teria. If such a database were common

to the infrastructure of all rheumatol-
ogy care and research, it might provide
specific markers, as is the case for sin-
gle marke rs such as hy p e rtension or
hypercholesterolemia, to enhance long-
t e rm know l e d ge. Recognition of
i m p o rtant specific measures such as
poor functional status or a high number
of involved joints as potential predic-
tors of work disability and death, might
enhance recognition of the urgency of
treatment for RA, as is now the case for
cardiovascular diseases. 
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APPENDIX

On the following pages, forms that have been in use for almost 20 years to collect patient information for the SPERA database
are reproduced. Rheumatologists and clinical investigators are invited to use these forms in clinical care and clinical research.

I. Clinical Lifetime Updateable Evaluation (CLUE–RA) – Rheumatoid Arthritis Clinical Features (R585).

II. Clinical Lifetime Updateable Evaluation (CLUE–MED) – Rheumatoid Arthritis Medications (R588).

III. Joint examination form.

IV. Multi-Dimensional Health Assessment Questionnaire (F582-NP2).
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