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ABSTRACT

An Early Rheumatoid Arthritis Treat -
ment Evaluation Registry (ERATER)
was established in 2001 to enroll pa -
tientswith a disease duration of 3 years
or less, in order to analyze treatment
patterns in an era of biological thera -
pies and to study the long-term out -
comes of rheumatoid arthritis (RA).
Patients were assessed at baseline
according to a standard protocol to
evaluate their rheumatoid arthritis
(SPERA). Smilar data from earlier
cohorts with RAin the same community
will allow for comparisons with treat -
ments and outcomes from previous
decades. This essay describes the back -
ground regarding the identification of
the cohort, methods for data collection,
and observations to date.

Introduction

Most early rheumatoid arthritis (RA)
databases have been established out-
side the USA. In the US, a database of
the Western Consortium of Practicing
Rheumatol ogists (CPR) was created in
1993 to enroll patients with an RA
duration of less than one year, positive
rheumatoid factor, 6 or more swollen
and 9 or more tender joints, and no pre-
vious treatment with disease-modify-
ing anti-rheumatic drugs (DMARDS)
(1. The aim of the North American
Cohort of Patients with Early RA
(SONORA) is to examine genetic pre-
dictors for outcomes in patients with
early RAover 5 years (2). The Consor-
tium for the Longitudinal Evaluation of
African-Americans with RA (CLEAR)
registry is enrolling African-American
patients with early RA for a 5-year
prospective study (3).

An Early RA Treatment Evaluation
Registry (ERATER) was established in
Nashville, Tennessee in 2001 to enroall
patients with disease for 3 yearsor less,
with no other exclusion criteria. Pa-
tients were assessed at baseline accord-
ing to a standard protocol to evaluate
their rheumatoid arthritis (SPERA) (4).
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Similar data from earlier cohorts with
RA in the same community will allow
for comparisons with treatments and
outcomes from previous decades.

Early RATreatment Evaluation
Registry (ERATER)

Between February 2001 and August
2004, 452 patients with early RA for
less than 3 years were enrolled in the
ERATER study in Nashville, Tennes-
see (5), including 336 patients from a
private practice of Arthritis Specialists
of Nashville, 48 from Vanderbilt Uni-
versity Rheumatology Clinics, and 68
from other sites. The ERATER pro-
gram has also been adapted in Brook-
lyn, New York and Burlington, Massa-
chusetts with about 100 patients at each
of these sites (6).

Why study the long-term outcomes
of RA?

The primary objective of the ERATER
study is to evaluate the long-term out-
comes of early RA at the present time,
when potent new DMARDSs including
biological agents are available, and to
compare these results to previous co-
horts. These goals require that observar
tions be made 5-10 years after disease
onset. Severa studies have indicated
that measures of activity may be im-
proved over the first years while pro-
gression of joint damage may be seen
in radiographs, joint deformity and
measures of functiona status (7-17).
Such damage is most apparent in co-
horts with the longest follow-up. In
earlier decades, only 10-20% of pa
tientswith RA had favorable outcomes
15-20 years dfter.

Severa long-term observationa stud-
ies have suggested that patients with
RAhave enjoy better status at thistime
compared to previous decades, based
on the Ritchie articular index (18), func-
tional capacity (19,20), radiographic
scores (21, 22), and several clinical
measures (23,24), including lower mor-
tality rates in patients who responded
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to methotrexate (25, 26). It should be
noted that almost al of these patients
were treated prior to the availability of
anti-tumor necrosis factor (TNF)
agents. Furthermore, some studies sug-
gest that the rates of joint replacement
surgery have decreased in recent years
in patients with RA (27-29). Improved
outcomes have been associated with
more active treatment strategies and
the wider use of methotrexate. Avail-
ability of more powerful treatments
and the implementation of more ag-
gressive treatment strategies may lead
to further improvement in long-term
outcomes that can be studied by means
of the ERATER database in the future.
While the ERATER database has been
established to serve as a baseline for
the analysis of long-term outcomes,
cross-sectional studies of the baseline
data have been informative concerning
RA at this time, as reviewed later in

this essay.

No exclusion criteria

The only entry criterion for the
ERATER study is early disease of less
than 3 years' duration. Therefore, the
ERATER study differs from many oth-
er RA databases, which often require a
certain level of disease activity, certain
therapies, or other selection criteria
Furthermore, many early RA studies
require DMARD naive patients. The
ERATER study enrolled patients with
RA of less than 3 years regardless of
their prior medications. Information
concerning all prior medicationsis col-
lected from medical records and care-
fully reviewed with the patients prior to
their entry into the database. With no
strict exclusion criteria imposed, the
ERATER database is designed to pro-
vide generalizable data reflecting rou-
tine rheumatol ogy care.

Data collection

Patients were evaluated according to a

standard protocol to evaluate rheuma-

toid arthritis (SPERA) (4), which in-

cludes four one-page questionnaires, 3

completed by a physician or assessor

and one completed by the patient:

A. Assessor questionnaires

1. Clinicd features— Classification cri-
teria, comorbidities, extra-articular

manifestations, surgeries, laboratory
results, and work status.

. All medications used for RA.

3. A 42-joint count which includes 10
proximal interphalangeal (PIP) and
10 metacarpophalangeal (MCP) joints
of the hand, 2 wrists, 2 elbows, 2
shoulders, 2 hips, 2 knees, 2 ankles
and 10 metatarsophalangeal (MTP)
joints. All joints are scored for ten-
derness, swelling (except hips and
shoulders), limited motion, and sur-
gery, with a space to indicate that a
joint isnormal.

B. Patient questionnaires

4. A patient self-report Multi-Dimen-
sional Health Assessment Question-
naire (MDHAQ) including the mod-
ified Health Assessment Question-
naire (MHAQ) for functional capac-
ity, visual analog scalesto assess pain,
global hedlth, and fatigue, minutes
of morning stiffness, and symptom
list (30). The MDHAQ is completed
at each visit to the rheumatologist as
well astwice ayear by mail.

(The SPERA protocal is presented
in detail elsawhere in this Supple-
ment.)

N

Reports concerning the EARTER
database

DMARDSs used in the ERATER Cohort.
Data concerning the first 232 ERATER
patients were analyzed to determine
which DMARDs were used in early
RA in standard clinical care (Table I)
(5). Methotrexate (MTX) was the first
DMARD used in 192 patients (82.8%),
in 3 of whom in combination therapy.
During the first year of drug treatment,
89.2% of the patients had taken MTX,
15.9% hydroxychloroquine (HCQ),
3.9% sulfasalazine (SSZ), 22.0% leflu-
nomide, 9.5% etanercept, 4.3% inflix-
imab, and 87.0% prednisone. Thus,
MTX appeared to be the anchor drug
taken by almost 90% of patients during
the first year, while 30% took lefluno-
mide, etanercept, or infliximab, usually
in combination with MTX (5, 31).
Eligibility of patients in routine care
for contemporary clinical trials of bio -
logical agents in RA. Data concerning
the 232 first patients in the ERATER
database were analyzed to identify the
proportion of patients who met criteria
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for inclusion in the early rheumatoid
arthritis (ERA) clinical trial of etaner-
cept versus MTX (32,33). Only 16% of
all patients met inclusion criteria for
this clinical trial (Table Il) (34). In an-
other report, it was observed that only
34% of ERATER patients met four of
the common criteria for inclusion in
RA clinicdl trials, i.e. 6 or more swol-
len joints, 6 or more tender joints, a
erythrocyte sedimentation rate of 28 or
more, and/or morning stiffness of 45
minutes or more (35). Inclusion criteria
for RA clinical trials have hardly
changed over the last 20 years, despite
evidence of a better status of many pa-
tients at this time than in previous de-
cades (23). It appears that re-examina
tion of inclusion criteria might be of
value, as datain recent RA clinical tri-
as may not be generalizable (35).
Morning stiffnessin patients with early
RA. Morning stiffness is included as a
marker of inflammatory activity in
classification criteria for RA, in inclu-
sion criteria for most clinical trials in
RA, and in RAremission criteria. Anal-
yses of the ERATER cohort call atten-
tion for reassessment of the role of
morning stiffnessin these criteria (36).
Coronary artery atherosclerosisin RA.
A subset of patients from the ERATER
study was enrolled to review risk fac-
torsfor coronary artery disease, includ-
ing electron-beam computed tomogra
phy to assess the extent of coronary
artery calcification (37). Three groups
were included in the study: patients
with early RA (mostly from the ERA-
TER study), patients with long-stand-
ing RA, and healthy controls. The ex-
tent of coronary artery calcification
was greatest in patients with long-
standing RA. Among patients with RA,
smoking and an elevated erythrocyte
sedimentation rate were associated
with more severe coronary artery calci-
fication, while many known risk fac-
tors such as elevated blood pressure or
the serum lipid profile were not signifi-
cant in multivariable analyses (37). This
study indicates that coronary artery cal-
cification is substantially increased in
patients with long-standing RA, but not
in patients with early RA.

Work disability in early RA in Nash -
ville, TN, and in Jyvaskyla, Finland.
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Table|. Percentage of patients taking DMARDs in a cohort of 232 patients with recent
onset rheumatoid arthritisin the Early Rheumatoid Arthritis Treatment Evaluation Registry

(ERATER).

DMARD No. (%) of pts. No. (%) of pts. No. (%) of pts.
taking astheir 1st taking DMARD who had ever taken
DMARD at study entry this drug alone or
in combination
MTX only 189 (81.5%) 130 (56.0%) 207 (89.2%)
HCQ only 15 (6.5%) 4 (1.7%) 37 (15.9%)
SSZ only 2 (0.9%) 1 (0.4%) 9 (3.9%)
LEF only 6 (2.6%) 14 (6.0%) 51 (22.0%)
ETAN only 0 2 (0.9%) 22 (9.5%)
INFLIX only 0 1 (0.4%) 10 (4.3%)
MTX + HCQ and/or SSZ 2 (0.9%) 16 (6.9%)
MTX + LEF 0 20 (8.6%0)
MTX + ETAN 1 (0.4%) 8 (3.4%)
MTX + ETAN + HCQ 0 3 (1.3%)
MTX + INFLIX 0 8 (3.4%)
LEF + ETAN 0 3 (1.3%)
Other DMARDs 0 1 (0.4%)
No DMARDs 17 (7.3%) 21 (9.1%)

DMARD: disease-modifying anti-rheumatic drug; MTX: methotrexate; HCQ: hydroxychloroquine;
SSZ: sulfasalazine; LEF: leflunomide; ETAN: etanercept; INFLIX: infliximab. Source: (5).

Table I1. Analysis of patients who met criteria for inclusion in early rheumatoid arthritis
(ERA) clinical trial, according to therapies taken in patients enrolled in the Early Rheuma-
toid Arthritis Treatment Evaluation Registry (ERATER).

No. of 3 12 tender Positive Morning stiffness
patients  joints& 3 10 Rh factor or 3 45 minutes
swollen radiographic or ESR
joints erosions 3 28 mm/hr
No prior methotrexate, first visit 19 10 (53%) 8 (42%) 8 (42%)
No prior methotrexate, not first visit 17 3 (18%) 3 (18%) 3 (18%)
No prior methotrexate, any visit 36 13 (36%) 11 (31%) 11 (31%)
Prior methotrexate 135 25 (19%) 20 (15%) 17 (13%)
Prior leflunomide, etanercept,
infliximab (+ methotrexate) 61 10 (16%) 10 (16%) 9 (15%)
Prior methotrexate, |eflunomide,
etanercept or infliximab 196 35 (18%) 30 (15%) 26 (13%)
All patients 232 48 (21%) 41 (18%) 37 (16%)
Source: (34).

Patients who were working and were
less than 65 years of age at their first
symptoms of RA, and therefore poten-
tial candidates for work disability were
identified in the ERATER database.
The probability of working at 3 years
was 0.89 (0.84-0.92) for the patientsin
Nashville, suggesting that rates of work
disability in patients with RAare lower
at this time compared to previous de-
cades (38).

The 269 ERATER patients were com-
pared to asimilar group of 364 patients
with early RA from Jyvaskyl, Finland

to analyze rates and predictors of work
disability in early RA at two sites with
different economic, social, and health
care systems (38). The probability of
their till working at three years was
0.84 (0.80-0.88) for patients from Jy-
vaskyla (p=0.02) compared to patients
from Nashville. A 2.6-fold increased
likelihood of being permanently work
disabled was seen in Jyvéaskyla com-
pared to Nashville (95% CI 1.44-4.59,
p=0.001), when adjusted for several
demographic, work, and disease-relat-
ed variables, although patients from Jy-
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vaskyla had significantly better scores
for pain and global status at their last
observation. This analysis suggested
that differences in rates of work dis-
ability are explained by differences in
social policies rather than disease
severity, athough rates of work disabil-
ity appear to have declined in both
countries.

Collaboration with other researchersis
an important feature of the ERATER
program. Many ERATER patients have
volunteered to participate in genetic
studies conducted at Vanderbilt Uni-
versity and elsewhere. Microarray ana-
lyses suggest that a gene expression
signature in the peripheral blood mon-
onuclear cells identifies patients with
early RA(39).

Conclusion

Early RA databases in the USA, such
asERATER, will provide an opportuni-
ty to study the long-term outcomes of
early RA over severa years, including
functional status, radiographic damage,
work disability, and mortality, in an era
when several new therapies have be-
come available for RA, some within
the last few years. Certain unique data
will be collected in these early RA da-
tabases in the USA that will not be
available from any other sources over
the next decade.

First, the new expensive biologic
agents are being used to treat early RA
in the USA, whereas different social and
health care systems in many European
countries have designated these new
DMARDSs for use primarily in patients
with more advanced RA. Second, dis
parities in patient populations in terms
of social, economic, educationa, cul-
tural, and racial background as well as
differences in treatment strategies be-
tween clinics in the USA are broad,
facilitating research concerning various
approaches in various types of patients.
Finally, longitudinal observational stu-
dies supplementing clinical trials will
be required to evaluate the influence of
aggressive treatment on the long-term
outcome of RA, aswell asthe issues of
long-term usage, continuation, effec-
tiveness, and possible rare serious ad-
verse events of the new DMARDSs and
biologic agents.



Early RAiIn the USA/ T. Sokka & T. Pincus

References

1.

10.

11.

12.

13.

WONG AL, WONG WK, HARKER J et al.:
Patient self-report tender and swollen joint
counts in early rheumatoid arthritis. Western
Consortium of Practicing Rheumatologists. J
Rheumatol 1999; 26: 2551-61.

. WEISMAN MH, BOMBARDIER C, MAS

SAROTTI EM, GREGERSEN PK, FORMICA C,
DEATON RL: Analysis at one year of an
inception cohort of early rheumatoid arthritis
(RA): the SONORA study. Ann Rheum Dis
2003; 62 (Suppl. 1): 193.

. BRIDGES SL JR, HUGHES LB, MIKULS TR €t

al.: Early rheumatoid arthritisin African-
Americans: the CLEAR registry. Clin Exp
Rheumatol 2003; 21: S138-S145.

. PINCUS T, BROOKS RH, CALLAHAN LF: A

proposed standard protocol to evaluate rheu-
matoid arthritis (SPERA) that includes mea-
sures of inflammatory activity, joint damage,
and longterm outcomes. J Rheumatol 1999;
26: 473-80.

. SOKKA T, PINCUS T: Contemporary disease

modifying antirheumatic drugs (DMARD) in
patients with recent onset rheumatoid arthri-
tisin a US private practice: methotrexate as
the anchor drug in 90% and new DMARD in
30% of patients. J Rheumatol 2002; 29:
2521-4.

. SOKKA T,WILLOUGHBYJ, YAZICI Y, PINCUS

T: Databases of patients with early rheuma-
toid arthritisin the USA. Clin Exp Rheumatol
2003; 21: S146-S153.

. PINCUS T, CALLAHAN LF, SALE WG,

BROOKS AL, PAYNE LE, VAUGHN WK:
Severe functional declines, work disability,
and increased mortality in seventy-five rheu-
matoid arthritis patients studied over nine
years. Arthritis Rneum 1984; 27: 864-72.

. SCOTT DL, SYMMONS DP, COULTON BL,

POPERT AJ Long-term outcome of treating
rheumatoid arthritis: Results after 20 years.
Lancet 1987; 16: 1108-11.

. PINCUS T, BROOKS RH, CALLAHAN LF:

Prediction of long-term mortality in patients
with rheumatoid arthritis according to simple
questionnaire and joint count measures. Ann
Intern Med 1994; 120: 26-34.

EGSMOSE C, LUND B, BORG G et al.: Pa
tients with rheumatoid arthritis benefit from
early 2nd line therapy: 5 year followup of a
prospective double blind placebo controlled
study. J Rheumatol 1995; 22: 2208-13.

FEX E, JONSSON K, JOHNSON U, EBER-
HARDT K: Development of radiographic
damage during the first 5-6 yr of rheumatoid
arthritis. A prospective follow-up study of a
Swedish cohort. Br J Rheumatol 1996; 35:
1106-15.

MULHERIN D, FITZGERALD O, BRESNIHAN
B: Clinical improvement and radiological de-
terioration in rheumatoid arthritis: Evidence
that pathogenesis of synovia inflammation
and articular erosion may differ. Br J Rheu -
matol 1996; 35: 1263-8.

CALLAHAN LF, PINCUS T, HUSTON Jw, III,
BROOKS RH, NANCE EP, R, KAYE JJ: Mea
sures of activity and damage in rheumatoid
arthritis: Depiction of changes and prediction
of mortality over five years. Arthritis Care
Res 1997; 10: 381-94.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

GRAUDAL N, TARP U, JURIK AG €t al.: In-
flammatory patterns in rheumatoid arthritis
estimated by the number of swollen and ten-
der joints, the erythrocyte sedimentation rate,
and hemoglobin: Longterm course and asso-
ciation to radiographic progression. J Rheu -
matol 2000; 27: 47-57.

WELSING PMJ, van GESTEL AM, SWINKELS
HL, KIEMENEY LALM, van RIEL PLCM: The
relationship between disease activity, joint
destruction, and functional capacity over the
course of rheumatoid arthritis. Arthritis
Rheum 2001; 44: 2009-17.

JANTTI J, KAARELA K, KAUTIAINEN H,
ISOMAKI H, AHO K: Radiographic remis-
sion in seropositive rheumatoid arthritis. A
20-year follow-up study. Clin Exp Rheumatol
2001; 19: 573-6.

MINAUR N, JACOBY R, COSH J, TAYLORG,
RASKER J: Outcome after 40 years with
rheumatoid arthritis: a prospective study of
function, disease activity and mortality. J
Rheumatol 2004; 31(S69): 3-8.

BERGSTROM U, BOOK C, LINDROTH Y,
MARSALL, SAXNE T, JACOBSSON L : Lower
disease activity and disability in Swedish pa-
tients with rheumatoid arthritisin 1995 com-
pared with 1978. Scand J Rheumatol 1999;
28: 160-5.

SOKKA T, MOTTONEN T, HANNONEN P: Dis-
ease-modifying anti-rheumatic drug use
according to the ‘sawtooth’ treatment strate-
gy improves the functional outcome in
rheumatoid arthritis: Results of a long-term
follow-up study with review of the literature.
Rheumatol ogy 2000; 39: 34-42.

KRISHNAN E, FRIES JF: Reduction in long-
term functional disability in rheumatoid arth-
ritis from 1977 to 1998: a longitudina study
of 3035 patients. Am J Med 2003; 115: 371-6.
SOKKA TM, KAARELA K, MOTTONEN TT,
HANNONEN PJ. Conventional monotherapy
compared to a “sawtooth” treatment strategy
in the radiographic procession of rheumatoid
arthritis over the first eight years. Clin Exp
Rheumatol 1999; 17: 527-32.

SOKKA T, KAUTIAINEN H, HAKKINEN K,
HANNONEN P: Radiographic progression is
getting milder in patients with early rheuma-
toid arthritis. Results of 3 cohorts over 5
years. J Rheumatol 2004; 31: 1073-82.
PINCUS T, SOKKA T, KAUTIAINEN H: Pa-
tients seen for standard rheumatoid arthritis
care have significantly better articular, radio-
graphic, laboratory, and functional status in
2000 than in 1985. Arthritis Rheum 2005; 52:
1009-19.

HEIBERG T, FINSETA, UHLIG T, KVIEN TK:
Seven year changes in health status and pri-
orities for improvement of health in patients
with rheumatoid arthritis. Ann Rheum Dis
2005; 64: 191-5.

KRAUSE D, SCHLEUSSER B, HERBORN G,
RAU R: Response to methotrexate treatment
is associated with reduced mortality in pa-
tients with severe rheumatoid arthritis.
Arthritis Rheum 2000; 43: 14-21.

CHOI HK, HERNAN MA, SEEGER JD, RO-
BINS JM, WOLFE F: Methotrexate and mor-
tality in patients with rheumatoid arthritis: a
prospective study. Lancet 2002; 359: 1173-7.

S181

27.

28.

29.

30.

3L

32

33.

35.

36.

37.

38.

39.

pA SILVA E, DORAN MF, CROWSON CS,
O'FALLON WM, MATTESON EL: Declining
use of orthopedic surgery in patients with
rheumatoid arthritis? Results of a long-term,
population-based assessment.  Arthritis
Rheum 2003; 49: 216-20.

WARD MM: Decreases in rates of hospital-
izations for manifestations of severe rheuma
toid arthritis, 1983-2001. Arthritis Rheum
2004; 50: 1122-31.

SOKKA T, HANNONEN P, KAUTIAINEN H:
Total joint replacement of thekneeand hipin
Central Finland between 1986 and 2003: Sta
ble occurrence over two decades may indi-
cate improved long-term outcomes of rheu-
matoid arthritis. 2005. Ref Type: Unpub-
lished Work

PINCUS T, SWEARINGEN C, WOLFE F:
Toward a multidimensional health assess-
ment questionnaire (MDHAQ): Assessment
of advanced activities of daily living and psy-
chological statusin the patient friendly health
assessment questionnaire format. Arthritis
Rheum 1999; 42: 2220-30.

PINCUS T, YAZICI Y, SOKKA T,ALETAHA D,
SMOLEN JS: Methotrexate as the “anchor
drug” for the treatment of early rheumatoid
arthritis. Clin Exp Rheumatol 2003; 21:
S179-S185.

BATHON JM, MARTIN RW, FLEISCHMANN
RM et al.: A comparison of etanercept and
methotrexate in patients with early rheuma
toid arthritis. N Engl J Med 2000; 343: 1586-
93.

GENOVESE MC, BATHON JM, MARTIN RW &t
al.: Etanercept versus methotrexate in pa-
tients with early rheumatoid arthritis: two-
year radiographic and clinical outcomes.
Arthritis Rheum 2002; 46: 1443-50.

. SOKKA T, PINCUS T: Eligibility of patients

in routine care for major clinica trials of
anti-tumor necrosis factor alpha agentsin
rheumatoid arthritis. Arthritis Rheum 2003;
48: 313-8.

SOKKA T, PINCUS T: Most patients receiv-
ing routine care for rheumatoid arthritis in
2001 did not meet inclusion criteria for most
recent clinical trials or American College of
Rheumatology criteriafor remission. J Rheu -
matol 2003; 30: 1138-46.

YAZICI Y, PINCUS T, KAUTIAINEN H, SOK-
KA T: Morning stiffnessin patients with ear-
ly rheumatoid arthritis is associated more
strongly with functional disability than with
joint swelling and erythrocyte sedimentation
rate. J Rheumatol 2004; 31: 1723-6.

CHUNG C, OESER A, RAGGI P et al.:
Increased coronary-artery atherosclerosis in
rheumatoid arthritis: relationship with dis-
ease duration and cardiovascular risk factors.
Arthritis Rheum (in press).

CHUNG C, SOKKA T,ARBOGAST P, PINCUS
T:Work disability in early rheumatoid arthri-
tis: Differences across two systemsin the
U.S. and Finland. Ann Rheum Dis 2005; 64
(Suppl. 3).

OLSEN N, SOKKA T, SEEHORN CL et al.: A
gene expression signature for recent onset
rheumatoid arthritisin peripheral blood mor+
onuclear cells. Ann Rheum Dis 2004; 63:
1387-92.



