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ran
i:lghc"::]ent ABSTRACT. A proposed 4 page, 3045 minute standard protocol to assess rheumatoid arthritis (SPERA) is
described that incledes all relevant measures of inflammatory activity such as joint swelling,
data. Ist measures of joint damage such as joint deformity, and outcomes such as joint replacement surgery,
to monitor patients in longterm observational studies. Forms are included: (1) a patient self-repost
ukey JW, modified health assessment questionnaire (MHAQ) to assess function, pain, fatigue, psychological
. Monterey: distress, symptoms, and drugs used; (2) assessor-completed forms: “RA clinical features™ — criteria
- for RA., functional class, family his_lory. extmartia_:lflr disease, comorbid_ities. joint surgery, radi-
h sl‘a’lm ographic score, and laboratory findings. (3) A 32 joint count with 5 variables: (a) a “shonhanc_.l”
Y normal/abnormal so that normal joints require no further detailed assessment; (b} tenderness or pain
is LE. on motion; (¢) swelling; (d) limited motion or deformity; (e) previous surgeries; physical measures
anded of function, i.c., grip strength, walk time, and button test. (4) Medication review of previous disease
stionhaire. modifying antirheumatic drugs (DMARD), work history, and years of education. The forms allow
cost effective acquisition of all relevant measures of activity, damage, and outcomes in routine clin-
Dis Clin ical care, and allow recognition that measures of activity may show similar or improved values over
5-10 years, while measures of damage and outcomes indicate severe progression in the same
niegral to patients. The SPERA is feasible to acquire most known relevant measures of activity, damage, and
[ _ outcomes in RA in 3045 min in usual clinical settings, to provide a complete database for analyses
: ri.:s:::lssmem of longterm outcomes. (J Rheumatol 1999;26:473-80)
and Key Indexing Terms:
dies. CLINICAL TRIALS RHEUMATOID ARTHRITIS OUTCOME ASSESSMENT
;::1 ?n Patients with rheumatoid arthritis (RA) experience inflam- erosion*™* and joint deformity®?, are generally irreversible,
b mation that may persist throughout the disease course. and not included in most clinical trials. Certain measures,
in MA. Are Inflammation may lead to joint damage, which in turn may such as functional disability and pain™'%'2, are sensitive to
lead 1o severe longterm outcomes'™ (Table 1). Various types both inflammatory activity and longterm damage. Longterm
" 1 of measures have been developed to assess the 3 phases of disease outcomes, such as work disability, joint replacement
< and health RA, activity, damage, and outcomes**: Measures of inflam- surgery, costs'?, extraarticular disease', and premature
e parts. matory activity, such as joint tenderness and erythrocyte mortality'®, may not appear until after 5-15 years of disease
9 sedimentation rate (ESR) are reversible, and are appropriate (other than work disability'®'®), and usually are not assessed
ment of J primary endpoints in clinical trials and other short term clin- in studies of patients with early disease.
?;'f:r l ical studies®. Measures of damage, such as radiographic Many studies have characterized each of these indicators
Med of clinical status. Considerable data are available
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Table I. Some mensures of inflammatory activity, damage, and outcomes in RA.

Type of Activity Activity andfor Damage Longterm
Prognostic Markers, Damage Markers, Markers, Outcomes
Marker or Prognostic of Prognostic of Prognostic of

QOutcome Short Term Intermediate Term Longterm

Outcomes and Longterm Ouicomes

Outcomes
Global Physician Extraarticular Work

assessment of disease, disability,

global status (C), comorbid extraarticular

patient assessment of  diseases disease,

global status (C), comorbid

ARA functional class diseases,
premature
mortality, costs,
drug toxicities

Joint Count Tendemness (C), Limited Deformity Joint

swelling (C), motion destruction, joint
pain on motion replacement surgery

Laboratory Acute phase

reactant —
ESR or CRP (C)

Radiographic Joint space Malalignment Radiographic
narrowing (C)*, destruction, joint
erusion (C)* replacement surgery

Questionnaire  Pain (C) Functional Functional
disability (C), disability,
psychological psychological
distress distress

Physical Grip strength, Functicnal

functional walk time, disability
button time

(C): included in WHO/ILAR Core Set” recommended for use in clinical trials,
*Included in WHO/ILAR core set for studies longer than one year.

inirinsic limitations as well as costs of clinical trials
constrain application of this method in longterm studies of
chronic diseases such as RA'9%,

These considerations have led to development of longi-
tudinal databases in RA over the last 2 decades. Such data-
bases have been analyzed in studies of RA over more than
30 years®', and have provided information concerning
severe longterm outcomes of RA that is not available
through randomized controlled clinical trials'?. However,
few reports are available to guide researchers who attempt
to develop longitudinal databases™, in contrast to an exten-
sive literature to guide randomized controlled clinical
trials®*. Therefore, clinicians and researchers who wish to
collect data from patients seen in routine clinical care to
characterize the longterm course of RA are generally

required to “reinvent” data collection procedures and
content, not infrequently resulting in limited conclusions
despite extensive efforts. The effort to establish comprehen-
sive databases may appear overwhelming, and most
rheumatologists have limited baseline data to assess the
longterm course of RA.

We describe a proposed standard protocol to evaluate
rheumatoid arthritis (SPERA) that may be completed in
30-45 minutes (other than radiographic scoring and labora:
tory testing, done off-site). While description of this
protocol remains a “progress report,” as further improve:
ments under development are always desirable, the SPERA
incorporates experience in longterm studies over the last 13
years of 3 different cohorts of 75'7, 210%, and 1416 patients
with RA, in which more than 95% of patients studied at

———
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baseline were accounted for over 5 or more years. We
suggest that this type of protocol be incorporated into care
of all patients with RA as a baseline for longterm observa-
tions.

RATIONALE FOR INCLUSION OF MEASURES OF
DAMAGE AND OUTCOMES IN RA DATABASES
Measures of damage and outcomes are required to recognize
the severe longterm consequences of RA. Studies that
suggest that the course of RA is milder at this time compared
to earlier studies may present valid conclusions. However, at
feast 4 reports document that measures of activity may
remain unchanged or even show improvement over 5-10
years, while measures of damage may show progression in
the same patients®>?7,

Hawley and Wolfe reported that grip strength, global
severity, joint tenderness, momning stiffness, ESR, and
hemoglobin (Hb) were unchanged or improved over 5 or 10
years, while functional disability on the Health Assessment
Questionnaire (HAQ) progressed in the same patients®.
Mulherin, et al reported that grip strength, Ritchie Index for
joint tenderness, Hb, and ESR were improved over 6 years,
while radiographic erosions progressed®®, Fex, et al reported
that morning stiffness, Ritchie index, and Hb improved and
scores for function, pain, and global activity remained
unchanged while radiographs progressed over 5 years®.

Callahan, er af reported that certain measures of activity
were improved, including joint swelling, joint tenderness,
pain scores, and rheumatoid factor (RF) titer; some
measures were unchanged, including joint pain on motion,
ESR, Hb, and modified HAQ scores; while most measures
of damage indicated disease progression, including joint
count deformity, walk time, and radiographic scores, over
the 5 year period (Figure 1)°. Therefore, longitudinal studies
that include only measures of activity may be interpreted as
indicating a favorable course, and underestimate damage
and poor outcomes.

It may be suggested that mecasures of damage and
outcomes need not be included in short term clinical studies
such as clinical trials of less than one year. However, data
from clinical trials often provide the best available baseline
data for longterm observational studies®®. Only about 30
extra minutes beyond that expended in routine care are
needed to incorporate the additional measures of the SPERA
into any database of patients with RA.

SPERA

Measures beyond indicators of activity to be included in any
baseline database of patients with RA are listed in Table 2.
A standard protocol to collect all this information within
30-45 minutes involves collection of 4 pages. Page | is a
patient self-report questionnaire (not shown). Page 2 (Figure

Joint Count Measures encemess
3 Paln on Maotion E
beformity
Limited Motlon [T )
d Radiographic Measures Joint Space Narrowing (NN
grosans [ ]
Malalignment E
", Laboratory Measures Erythrocyte Sedimentation Rate ﬂ
* Rheumatold Factor Titer [:
Hemoglobin [I
res and
clusioatl Clinical Msasures Morning Stitfness [ ] |
h ceip swrengtr [N
aprehen waik Time [N
1d most
sess the + Button Time -
| Patient Questionnaire Measures Functional status - MHAQ ADL ]
evaluate ' . Global Status -
Jleted in L Pain - Visual Analog Scale -
1 labora- : ' isiplesyners’ . .
of this 45 13 41 09 07 05 03 01 01 03 05
mprove- S Effect Size
SPERA FTs:_cre {, Changes in measures in 100 patients with theumatoid arthritis over S years determined according to effect size. Note that certain measures of activity
e last 15 e improved, including joint swelling, joint tenderness, pain scores, and rheumatoid factor titer; some measures are unchanged, including joint pain on motion,
! oarients E‘il'!, hemoglobin, and modified HAQ scares; while most measures of damage indicated discase progression, including joint count deformity, walk time, and
p‘E 5 Rdlographic scores, over the five year period. Longitudinal studies that include only measures of activity may be interpreted as indicating a favorable course,
udied at and underestimate damage and poor outcomes, MHAQ:madified healih assessment questionnaire; ADL: activities of daily living. Reprinted with permission®,
1999; 26:2 .) Pincus, e1 ul: SPERA measures 475




Tuble 2. Measures in addition to those of inflammatory activity that should
be included in longterm databases of RA.

2) is a background information investigator review that
includes American College of Rheumatology (ACR)
Criteria for RA®, ACR Functional Class®, comorbidities,

1. Joint count deformity and/or limited motion i : r iooranhi f
2. Radiograph of hands and/or feet ea‘(traartlcular disease, surgeries, 'radlog.mp ic score, family
3. Extraarticular features of discase history of RA, laboratory data including HLA haplotype,
4. Comorbidities or coexistence of other diseases ESR, C-reactive protein (CRP), and RF. Page 3 (Figure 3)
5. Recard of maj_on: therapies — start and stop dates of all DMARD includes a 32 joint count (28 joint count?! plus hips and
6. Record of all joint surgeries, including joint replnccmen.t ankles as hip involvement conveys a poor prognosis in
7. Work status at onset of RA and through course of disease T hich i 5 .
8, Measures of cosis; work losses, treatments and surgeries, intangible !opgterm Smd"’js ), which ll.lcorp.iorales_ Ll ios (a) any
costs 10 families joint abnormality (to save time if the joint is normal); (b)
9. Death joint tenderness or pain on motion, which are highly core-
lated®; (c) joint swelling; (d) joint deformity or limited
motion, which also are highly correlated with each other and
RA DATABASE
NAME OF PATIENT. DaB SS#
RECORD NO, RA-15T SYMPTDM (YEAR) RA-DIAGNOSIS [YEAR),
FORM COMPLETED BY, DATE
ARA CRITERIA FOR RA {CIRCLE "Y" OR "N™} COMORBIDITY AND HABITS - HAS PATIENT EVER HAD?
Ever Present (CIRCLE *Y* DR "N". IF "Y", GIVE YEAR OF ONSET).
Presant? Now? Hypartension Y N Yoar
1. Morning stiffness >1he ¥ N Y N Angina pectofis Y N Year
2, Soft tissue sweliing of Myocardial infarction Y N Year
3 or more joint groups ¥ N ¥ N Paptic ulcer ¥ N Yoar
3. Sweling of PIP, MCP, or Qther GI Y N Year itk =
wrist joints Y N Y N Renal disease Y N Year
4,  Symmetrical sweling Y N Y N Chronic bronchitis N Yoar
5. Subcutaneous modules YeiiN Y N Diabetes melitus Y N Year
8. Rheumatoid factor positve Y N Y N Thyroid dissase Y ] Year
Highest titer Date Chronic back pain ¥ N Yoar
7. Radiograph - Abnarmal Y N ¥ N Cancer Y N Year
Ecrosions Y N ¥ N Stroke Y N Year
Joint space namowing Y N Y N Psychiatric disease Y N Year
Abuse alcohol ¥ N Year
ARA FUNCTIONAL CLASS {AS OF TODAY} Smoke cigarattes - ever Y N ¥Pk___ Vrs___
IPLEASE CHECK {/) ONE| now Y N Yr 0iC
I . . v Other Y N Year
- Ik I: Iv: Other ¥ N Year
ins/Ad ¥
FAMILY WISTORY OF BA __ No, __ Yea F Yoo Cirtg " r0cAiamse ams ¥ i et
one item on each line and # of siblings or children.
Father Maother No Parent
Brother # Sister #___ Mo Sibling
Son # Daughter #___ No Chid
EXTHAARTICULAR DRSEASE B8 H Ve, JOINT SURGERY - INDICATE # OR IF KONE, CHECK o/
{CIRCLE "Y" OR “N7) Ever Present .
. # of Syno-  # of Joint ] Total
39 Makiog. or weakness WISy T =tHy oEeN " voctomigs Beplscoments  Other £
o y ands
2. Clinical pulmonary diseass ¥ N Y N Kness
"y ___ Fibrosis Hins
__Nadule, Othsr Other: — — - - —
3. Raynaud's phanomenon YN Y N ¢
4,  Sicagren's syndrome Yk N Y. mgN
U Tun e . RADIOGRAPHIC SCORE
= Blchil s ":"t" v n iy &k N Methad Used SCORE
B “;"‘,: ::;:l":'m;"u LABORATORY FINDINGS (GIVE RESULT AND DATE}
splengmegaly (See WBC) Y N Y N Westergren Sod Rata  Result Date
7. Lymphadenopathy Y N Y N C-Reutwg Protein Result Date ______
8.  Carpal tunnel ¥ N ¥ N Hematoerit Resutt Date _
9, Noncompressive neurcpathy Y N YN Wite blood count Resut ___ Dote ____
10, Vosculiis Y N Y N HLA baplutype LT
M. Nonvasuulitis snucer Y N ¥ N Other Result LT
12. Scleitis ¥ a W Yl N Slthet Result Date
Figire 2. Standard protocol to evaluate RA, Investigator teview. Reprinted with permission,
P
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w that WEIGHT: HEIGHT: BP:
(ACR) 32 JOINT COUNT Patient Name , Rocard £, , Dato
ridities, SCORE EACH JUINT AS: ™+" or “POSItlve™ or “ABNormal” versus ** OR “NEGative™ or “NORMal®
family Tor Linitad Ten- Limited
der o1 moten 4 Sur der ¢ min  f S
Hotype, | T pm d g Th  pw ade g
3 gomal|  potion.  Swolen  fomed i oty Swoln  fomed jesf
gure 3) e o T
ips and e —— g e = — R = ee—
10sis in { s o T N L P
(a) any J RPPS e — J— CI LPPs —_— —_— P —
. RMCPY polil — . —_— LMCPY y — — —
al); (b) E‘ gzl TIEd |l | a5 agez "= TITTRITe s e =
AMCF p__ A . - LMeey — — N —
Y | L e
limited AMCFS e s T =], LMCPs = 1 = I MY
therand | RWRSTRY SR —— N LWRISTY) e 118 = —
RELBOWI-) —_ - —_— PR LELBOWIO-Y — I =3 —
| ASHOUOERDY LSHOWDERI .
F RHPOY — i —_ [ LHe — _— il —
R-KNEED-h — — — —_— LKNEEI-y —_ — J— J—
R-ANKLE@) - — I — LANKLE — — —_— —_—
| 1 = tendemesa, pain on metion, twelling,
[ limitad motion, delomity andior surmey TOTAL #7312 ik —_— P -
§ - S = Synovectomy  J = Total Joint Replacement (TJA)
Q = Giher
Total £ joints with TJR , Totsl F pynavecionies , Tots) 7 joint surgeries
I-% Description soly - net in formsl jaint coont
! NECK FEET
T BACK OTHER __
. PHYSICAL RHEUMATOLOGY FUNCTION TEST MEASUREMENTS (NOTE EXACT INSTRUCTIONS}:
1. ASK: “Ars you right-handed or left-handed?™ R L
2 SAY: "Lat's begin with your R L hand.”
J.  BUTTON TEST - READ: “When | tell you to do so, using one hand cnly, please unbutton and then button the 5 buttens on this board.
You may uyse your ather hond to steady the frame. | will time you while you do this.”
R isacs} L isecs) Unablz to do {Scora a3 201 secs}
4, GRIP STRENGTH (inflate cuff to 30 mmHg encased in biack fabric container} ~ READ: "When | tell you to do so, please squeeze tha
cuff as hard as you can.” {Maasure grip strength for each hand thwee tines and record sach measurement)
A (mmHg) L immHg) Unable to do ____
—_— {Seore a1 30 mmiy)
6 WALKING TIME - read: “Whan | ell you 10 da 30, pleasa walk from hers to me.” (Show patient starting and stopping poinis far 25-foot course).
“Walk a2 though you ara going socmewhara. | will time you whils you do this.”
{sats) Unable to do {Score a8 21 sues)
Figure 3. Standard protocol to evaluate RA. Physical measures review. Reprinted with permission.
with radiographic damage®; and (e) joint surgeries, to incor- activity and joint damage presents certain implications for
porate this information. This joint count requires 5-10 clinical research in RA (Table 3):
minutes and includes assessment of joint damage such as (A} The emphasis should be on rigorous data collection
joint deformity. The form also includes a review of physical rather than on a specific hypothesis, with an implicit hypoth-
it measures of functional status termed “rheumatology func- esis that these efforts will enhance the capacity of clinicians
lion tests.™** Page 4 (Figure 4) includes a review of medica- to develop improved approaches lo patients with chronic
1! tons and work history. Costs may be computed from the diseases®, For example, a study with a plausible hypothesis
! llected data, although improved pragmatic approaches to that reversal of abnormalities in the Ritchie Index or ESR
&sess more detailed cost data are needed and remain under might ameliorate work disability over 5-10 years would
A development by ourselves and others. likely prove relatively uninformative without baseline
*‘I measures of damage such as joint deformity and radio-
!|__ PROPOSED PRINCIPLES FOR LONGTERM graphic progression, although these measures may have
OBSERVATIONAL STUDIES appeared irrelevant to the primary hypothesis at the time the
The development of a SPERA to assess both inflammatory study was initiated. Evidence that patient questionnaire
e i,
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FATIENT VUH

DX DNSET DATE

I taken in past or
Evar
taken,
[¥=Yes,
N=HNo,
Jorll =Unknown}

MofYs
discon-

Sinuzd,

Mofvr

Name of Drug or Madicine begun

Iydroxychloroguine
{Plaquenil™)

gold pilts {Ridaura™)

pold injections (Circlo one:
Myachrysine™ or Solganal™}

penicilsming (D-Pen™,
Cuptimina™}
sulfasalazing {Azulfidine™)
nzathioprine {Imuran™)
methoirexate (Rhoumatrex™)
cyclosporing {Sandimmuna, Neoral™)
cyclophospharmide
pradnisona
{Medroi®™, corticostaraid)
Qthr;

indicaty;

Taking
at this

| 11

RN

¥ years:
months

i Effcagy Tosiite?

If discontinusd,
ragson’

'Eificacy Codes: 0=N-No Benefit,1-5-Some Banefit, 2=M=Much Benefit, 3= A ~Aemission, 4=W=Warss, §=1)=Unknown
oxigily Godes: 0=N=MNons, 1=6=Gl,2=5~5kin3=H=Hems.4~R =Ronsl, 5= =Livar, B0 ~QtheriSpacity).8 ~ U= Unknown
r Discontinuation: 0=N=No afficacy, 1= T=Toaicity(specify codel, 2-<L=Losy of etficacy,3=A=Not Needed, 4=0~Dther,

§=M=MD stopped drug, 8=U=Unkniwn

P (X1

Costs: Work status at ansat of RA: Check () all that apply:

Kumber of years of formal education complated:

— Working Tull time __Rutired Plaaso circle the number of yaars of schooling
— Werking part tima ___Student 1 2 3 4 5 @ 7 8 8 10
___Homermaker~full time __ Disablad 11 12 13 4 15 16 17 18 19 20
__Diher (describa)

Work status st pressut; Check {/] all that apply: If working at onset or while having RA:
__Working full time Retind # changes of work dutles atter onsat dus to RA:
__Working part time __Student # changos of job after onset dus to AA:
—_Homemaker-full time — Disabled # years sfter onset batore discontieuing work:
_Other {describel # yoars after coset bafore disability payments:

Commenty:

Figure 4. Standard protocol (o evaluate RA. Medication review. Reprinted with permission.

data'™? or formal education level*#*323 predict mortality in
RA more effectively than laboratory data or radiographs®
would not have been detected through a baseline hypothesis,
However, these observations have been documented
through data collected at baseline 5-15 years carfier to study
longterm outcomes. The Framingham database® is perhaps
the most prominent example of a longitudinal database
without an explicit baseline hypothesis; it has proven highly
effective to analyze chronic diseases.

(B) All patients should be included in a database to avoid
patient selection®. This goal can be accomplished most
easily through distribution of a patient questionnaire to each
patient at each visit®. If the patients are selected according
to any criterion, that compromises substantially the value

and generalizability of the data. For example, it may appear
plausible to include in a database only patients with a dizg
nosis of RA at baseline. However, patients who may appeat
to have reactive arthritis, fibromyalgia, or other diagnoses al
one point may ultimately be found to have RA. If daa
collection in clinical settings is restricted only to certait
patients, the data are inevitably not as informative for lates
analyses,

(C) Patient questionnaires should meet psychometric
criteria for validity and reliability. However, the primaty
basis for inclusion should be their feasibility for use if
routine clinical settings and documented clinical value, such
as capacity to predict outcomes such as work disability"Lls
or mortality>'"3, The goal of feasibility requires tha

e

478

The Journal of Rheumatology 1999; 262

I e ——

e

pa
tic

v |

1]




Tulle 3. Proposed principles for optimal protocols for longitudinal studies.

a. Emphasize rigorous data collection rather than specific hypotheses

b. [nclude or account for alf consecutive patients over o given time period

¢. Measures should be valid and reliable, but emphasis should be on docu-
mented clinical value and feasibility — measures should be as simple
a5 possible

d. A comprehensive protocol should be followed for data to be collected
at baseline concerning each patient

¢. Include measures of inflammatory activity, irreversible joint damage,
und lengterm outcomes

f. Recognize that disease progression from inflammation to damage to
poor outcomes is not linear in groups or in individoal patients

g. A system should be in ploce for periodic monitoring in the clinic and
cvery & months monitoring of paticnis who do not return

1o mzet all the above objectives, and ironically may provide optimal data

J A simple 2 page patient questionnaire provides the most feasible approach

. may appeat
with a diag-
» may appeal
diagnoses al
RA. If data
ly to certain
tive for latef

Jsychometri¢
the primary
y for use i
al value, such
disability’®*
requises

_—'/
2
olagy 1999 26

g

for studies of longierm outcomes.

measures should be as simple as possible, seen in reduction
of the HAQ from 20 activities of daily living to an 8 activity
modified HAQ''; or simplifying the joint count from 70 to
28 joints*, although we advocate here inclusion of 32 joints
(28 joint count plus hips and ankles) for longterm studies.
We also advocate inclusion of joint deformity or limited
motion in addition to joint tenderness and swelling in the
joint count®, but include a simple notation that a joint is
normal. Simple measures collected in all patients are much
more valuable than complex measures collected in only a
few patients. Nonetheless, it may be desirable to collect
more complex data on a subset of patients, who can be
selected from the entire sample and/or compared for their
representative nature.
& (D) It is necessary to include multiple types of measures
of activity, damage, and outcomes in a longitudinal study, as
itis not possible to know which measures will prove optimal
over 5-20 years. Furthermore, disease progression may be
described differently according to different measures. For
example, 2 of the most widely used measures in clinical
sudies of RA, the Ritchie Index (or joint tenderness) and
nadiopraphic damage, are not associated at all in cross
sectional studies”. Radiographic change is associated at
higher levels with HLA haplotype, RF, ESR, CRP, and dura-
ton of disease, than with functional status and age®'!-%, By
eontrast, joint tenderness is associated at higher levels with
fnctional status and pain than with acute phase reactants
ad duration of disease®''*, Therefore, it is desirable to

terize clinical status.

(E) It is also desirable to have a system to monitor
Qaﬁenls over long periods. A simple 2 page patient ques-
“ennairc provides the most feasible approach to monitoring
d mecting all of the above objectives172432439 [roni-
Glly, a patient questionnaire may provide not only the most
tsily collected, but also the most predictive, data for

b S

studies of longterm outcomes. Some patients may ultimately
require a telephone contact, which may be arranged.

(F) Disease progression from inflammation to damage to
poor outcomes generally is not linear, but occurs at different
rates in individual patients and in the same patient over time.
However, an assumption of linearity underlies most longitu-
dinal studies in which duration of disease is regarded as a
continuous variable. Thus, analyses of, say, 100 patients
over (-3 years versus 10-15 years would yicld apparently
identical 500 patient years of analyses. However, measures
of damage such as joint deformity and outcomes such as
joint replacement and premature mortality are not usually
seen in most patients until after 5-20 years of disease, so
that this apparent numerical identity does not necessarily
indicate identity of clinical phenomena under study. Inter-
pretation of longitudinal data requires knowledge of the
observation period in disease course and measures of
damage and outcomes.

Of course, limitations are seen in longterm observational
studies, even when conducted according to a rigorous
protocol as described here, primarily inevitable biases in
treatment assignment when patients are not randomized, and
longterm losses to followup. Nonetheless, limitations are
seen in any type of clinical study, including clinical trials.
The goal of all clinical research is to develop better treat-
ments and better outcomes for people with a disease, using
many types of approaches. We hope that the 30-45 minute
SPERA described here to assess activity, damage, and
outcomes will contribute to that goal.
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