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1. Abstract

A population-based study on early arthritis in southern Swede.
Incidence, preceding infections, diagnostic markers andconomic

burden.

The total annual incidence of arthritis in this prospeativss-sectional
study on adults was 115/100 000. The annual incidence of rheédmato
arthritis (RA) was 24/100 000, 29/100 000 for women, and 18/100 000
for men. For reactive arthritis (ReA) the annual incigewas slightly
higher, 28/100 000, and for undifferentiated arthritis 41/100 000. The
annual incidence of Lyme disease and sarcoid arthritidomasl he
annual incidence of arthritis in this study compared wieh findings in
earlier reports from both registers and case reviewesudlmost 50%
of the patients in the series of 71 patients with arshof less than 3
months’ duration had a preceding infectiQampylobacter jguni ReA
dominated the enteric ReA group. We found only a few patieitis
precedingChl. trachomatis, Chl. pneumoniae, Borrelia burgdorferi or
parvovirus B19 infections. The arthritis patients wigbraceding
infection went into remission more often than the pagienthout a
preceding infection. The disease specificity of anti-@@tbodies for
RA was high, 96%, confirming earlier results. Anti-CCP antibsd
differentiated RA from other arthritides. Several pasantthe different
diagnosis groups had raised serum COMP levels, indicatintagart
involvement very early in the disease, even in mild atilisniting
disease with good prognosis. The economic burden of earty join
inflammation was found to be considerable already duriaditst few
months of the arthritis irrespective of diagnosis. 8simpgly, patients

with ReA generated almost as high costs as patientRmtturing the



first few months of the disease, even though modieReA patients had
a relatively mild disease. Sick leave accounted for aboUt of the costs.
The distribution of costs in the different patient grougs skewed. The
median cost per patient for the group of patients with R& WS$4385,
for ReA US$4085, for other types of specified arthritis US$3361fand
undifferentiated arthritis US$1482. This underlines the négesfsquick
referral and therapy, not only to decrease the inflammainol prevent

functional impairment, but also to decrease the costs lyf adinritis.



2. Introduction

Different epidemiological methods have been used inesunin the
incidence of rheumatic diseases. The results depertkandthods and

criteria used and also on the local and national settihgealth care.

The annual number of new cases of inflammatory joint disease
defined population has major implications for the planning of
rheumatology health care. However, it is often vefiadilt to establish
the true incidence of these diseases due to difficutiidsgagnosing the
diseases reliably, and due to differences in the modlnational health
care systems. Patients often seek both outpatient artitimpzare.
Depending on the local conditions and the patients’ clipaalre,
patients may be treated by physicians with different sptes. Local
and national treatment practices vary, for exampteerning referral
policy, i.e. which patients are referred to special@tsyhether the

patients should be treated as inpatients.

There are four approaches in measuring incidence: 1. A sogl@ation
survey. 2. Duplicate population surveys identifying inciderges
between the surveys. 3. A retrospective review of diagnossek. 4. A

prospective registration system.

Several biases and problems in epidemiological studigsnd
inflammation can be identified. A typical problem in haapbased
studies of arthritis is that usually only severe cadgsint inflammation
are seen at the secondary or tertiary centre, ieragbias. Case
verification is also a problem, particularly in retrospexstudies, where

medical records are examined. The records often lack iatam



regarding diagnostic criteria. The fact that many incgestudies rely on
medical record data, interviews and postal questionnairésadsf an
investigation and examination of the patients by a qudlgi®fessional,
may also lead to a bias. Patients in a certain recruitarea may also
seek treatment in other areas and thus be missedftieengorship.
Diagnostic consistency over time and among physiciangnstdem, i.e.
case ascertainment. Since the disease may stalibunsly, in particular
rheumatoid arthritis (RA), the time of symptom onsety be unclear, i.e.

recall bias.

Although inflammatory joint disease is probably commorhan t
population, only few studies have focused on this. A pojauldiased
Finnish study from the Heinola Rheumatism Foundation Hislsmpiea,
using combined patient series, reported a total rate lamnhatory joint
disease of 218/100 000 (1). This study also included gout and

osteoarthritis.

The diagnosis of RA is based on a combination of cliracal laboratory
measures, and the diagnostic criteria have been revasedastimes.
Earlier studies have reported incidence figures basecealot8
American Rheumatism Association (ARA) criteria, whieath the low
sensitivity and low specificity have been a problem (2)etatudies use
the 1987 American College of Rheumatology (ACR) crité3ja
However, the 1987 ACR criteria do not seem to be very feliab
diagnosing early RA (4-7). Additionally, there is the lmaate
presentation, as RA may start insidiously, and séweoaths, even years,
may elapse before the patient sees a doctor and is diagrsolsadiag
RA. Not all of the RA patients fulfil the 1987 ACR criterior RA at first.

10



This means that a “cumulative” incidence for patientsllinif) the ACR
criteria over time should be reported (8). Additionalhe tncidence of
RA is heavily age-dependent, most studies reporting highest RA
incidence in age groups over 60 (9-12), and incidenceeststiiould thus
include older patients as well. For men, the age at whieliRA

incidence peaks is about 10 years later than in women (13).

The definition of incidence date for RA also varies bemvdifferent
studies. Some studies use the start of the sympdsrtige incidence date,
whereas others use the date when study personnel weeetea by the
referring unit, or the time when the patient fulfilled th€R criteria, or
the time when the physician diagnosed the patient as h&Ang

Therefore, the results may vary depending on the critsed.

3. Incidence of rheumatoid arthritis (RA)

Table 1shows a summary of the RA incidence studies usinG3B8&
ACR criteria for RA. These studies give the incident&3:66/100 000
for women and 5-28/100 000 for men.

Registers can be useful in incidence studies. A Fintiigltysusing the
national data base of the Finnish National Sicknesgsdnsa Scheme for
drug reimbursement for chronic joint inflammation repodedtal rate of
inflammatory joint disease of 65/100 000 in 1995 (14). The coverhge
the national data-base is good, and it has been shown kbase95% of
the subjects with chronic inflammatory rheumatic died@sve gained the
entitlement for drug reimbursement (15). A previous Finnigdysusing

the same drug reimbursement data-base reported an anndahcepf
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39/100 000 for RA in 1980 and 1985 (16).

The Kuopio 2000 Arthritis Survey reported the total incidesoe
distribution of inflammatory joint diseases in a populatod 87 000
inhabitants in eastern Finland in the year 2000. Thidysincluded also
children and crystal arthropaties. The total incidencetbfiades for
adults was 271/100 000, and for RA 36/100 000 in adults. The mean age
at diagnosis for RA was 60 years. For psoriatic arthrhiesjricidence for
adults was 23/100 000, and for reactive arthritis, 10/100 000. For viral
arthritis for adults, the incidence was 7/100 000, and fotalrys
arthropathy, 19/100 000. For undifferentiated arthritis, the imcieléor
adults was 149/100 000. In this study, the incidence was defsmtt
patients’ first referral for inflammatory arthritis to lesr primary care or
secondary care during the year 2000. At least one jointpeitipheral
synovitis, or signs of an inflammatory disorder in sa@ojl
glenohumeral, or hip joints had to be registered at the fg#t Vihere

was no time limit for the symptom duration. Patientdwait established
diagosis of reactive arthritis, who had a new attack in 20@0e

included. Patients with trauma, only tenosynovitis or ligrsand

osteoarthritis were excluded (17).

A prospective population-based register, using a standardaguabdtic
assessment by specially trained nurses, i.e. metrdogidtorfolk, UK,
reported an annual incidence of RA of 36/100 000 for women and 14/100
000 for men (18). In this British study patients were regest as RA if

they fulfilled the 1987 ACR criteria at presentation, amfergiven at

least one year to present from the onset of symptomsekkr, if the RA
patients were given up to five years to fulfil the ACResta

cumulatively, the incidence figures went up to 54/100 000 for vincamel
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25/100 000 for men (8). A retrospective RA register study in,Os
Norway, reported an annual overall incidence of RA of 26/100 000,
37/100 000 for women, and 14/100 000 for men (10). In this study the

authors estimated an 85% capture rate.

A prospective notification of referrals of new femalé¢igurats with RA in

a health maintenance organisation in Seattle, Wasmmngts, reported

an annual age-adjusted incidence figure of 24/100 000 for RAdoren
(11). These patients were 18-64 years old and were seen by
rheumatologist who verified the diagnosis. There areraéretrospective
studies using hospital and outpatient medical recordszase review,
reporting annual incidence figures of 13-66/100 000 for women, 5-28/100
000 for men, and total annual incidence for RA 9-49/100 000 (9, 12, 19-
21). The study by Linos and coworkers from Rochester, Minned&@a
used only the 1958 ARA criteria (19), whereas the othes thhee1987

ACR criteria. A high incidence of RA of 42 cases per 10 008qre

years has been reported from a Pima Indian resern@n

The incidence of RA is probably declining (11, 16, 19, 23), althaligh
observation has been contradicted in other studies (9012)study from
Rochester, Minnesota, US, found a definite and progressivaeeclthe
incidence and also a difference in the age distribldeiween men and

women, and a cyclical variation in the disease inwdeover time (13).
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Table L Summary of the studies on the incidence of RAterditure
using 1987 ACR criteria.

Author Country Total Annual Annual Comment
annual incidence incidence
incidence for women for
/100 000 /100 000 men
/100 000
Kaipiainen- Finland 39 NA NA National
Seppanen et al. register for drug
1996 (16) reimbursement
Symmons et al. |UK NA 36 14 Prospective
1994 (18) population-
based register
Wiles et al. 199qUK NA 54 25 Same register as
(8) Symmons et al.
Five years from
symptom onset
Uhlig et al. 1998 Norway 26 37 14 RA register
(10)
Dugowson et al.fUS NA 24 NA Health
1991 (11) Maintenance
Organisation.
Women aged
18-64
Drosos et al. Greece 24 36 12 Medical records
1997 (21)
Guillemin et al. |France 9 13 5 Medical records
1994 (20)
Chan et al. 1993US 42 60 22 Health
(9) Maintenance
Organisation.
Medical records
Riise et al. 2000|Norway 29 36 21 Medical records
(12)
Doran et al. usS 45 58 30 Medical
2002 (13) records. 40-
year time period
Savolainenet [Finland 36 46 25 Kuopio 2000

al. 2003 (17)

Arthritis Survey
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NA= Not available.

4. Incidence of ankylosing spondylitis and psoriatic arthitis

The incidence of ankylosing spondylitis (AS) has been repdotbe 6.6-
7.3/100 000 in three studies, two studies from the US usingcated
records in Rochester, Minnesota, and a Finnish study usiaganal
data-base for drug reimbursement (24-26). The Kuopio 2000 Asthriti
Survey reported an incidence of 6/100 000 (17). The studidseon
incidence of psoriatic arthritis (PsoA) are difficult tadrpret because of
the lack of defined criteria, but incidence rates of B33/000 have been
reported (27, 28). The Kuopio 2000 Arthritis Survey reported an
incidence of 23/100 000 for psoriatic arthritis (17). Moll andgiri
defined psoriatic arthropathy as inflammatory rheumatoid faetgative
arthritis associated with psoriasis, where other caosesthritis have
been excluded (29). The European Spondylarthropathy Study Group
(ESSG) proposed the following criteria for spondylarthropathy:
inflammatory spinal pain or synovitis together withestdt one of the
following: positive family history, psoriasis, inflammatory belvdisease,
urethritis or acute diarrhoea, alternating buttock paithemopathy, or
sacroiliitis as determined from the radiography of the pekgion (30).
A Swedish study reporting disease manifestations anil &tfisociations
in psoriatic arthropathy used the criteria of periphenthiréis of more
than 6 weeks' duration, enthesitis and/or radiologicabessed axial
involvement as diagnostic criteria for psoriatic arthropathy (8lthe
Kuopio 2000 Arthritis Survey, the authors used the critefrigeripheral
arthritis with psoriasis, excluding rheumatoid factor pesipolyarthritis

or spondylitis with psoriasis (17).
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5. Incidence of reactive arthritis (ReA)

The lack of universally accepted criteria for reactivarérs (ReA)
hampers the comparison between studies. ReA is inclndée i
spondylarthropathy disease group, which also includes PsoA, AS,
arthritis associated with inflammatory bowel diseasexasiitis and
oligoarthritis. Several criteria have been proposed for &shother
spondylarthropaties (30, 32-39). Some differences exist betivesa
criteria, but they all include arthritis and/or enthesbpan the presence
of a previous infection. Most studies describing the inademfectious
aetiology and clinical presentation of ReA have beendaseselected
cohorts of patients with a known previous infection. Theree been
only a few previous studies trying to establish the incideridReA in the
general population. A Norwegian study from Oslo reportedrarual
incidence ofC. trachomatis ReA of 5/100 000 and postenteric ReA 5/100
000 (40). In the study, 36% of the patients v@thrachomatis ReA and
26% of the patients with postenteric ReA were asymptorfatihe
triggering infection. The incidence of ReA in Finland hasrbestimated
to be 14/100 000 (1). A Finnish study using a national data-basée@por
an incidence of 2/100 000 for chronic ReA requiring reimbursed
medication (14). The Kuopio 2000 Arthritis Survey reportedhaience
of 10/100 000 for ReA, and 7/100 000 for viral arthritis (T'gble 2
shows the frequency of reported enteric infectionsGhdmydia
trachomatis infections in Kronoberg county and in Sweden during the
time of the study (1999 and 2000) and in 2002.
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Table 2. Number of reported cases /100 000 inhabitants/year. Data from

the Swedish Institute for Infectious Disease Control
(Smittskyddsinstitutet).

Kronoberg Kronoberg Kronoberg Sweden

Sweden Sweden

Bacteria county 1999 county 2000 county 2002 1999 2000 2002
Campylobacter  |71.6 83.2 83.2 86.5 94.7  80.2
Yersinia 8.4 9.6 9.0 6.1 7.1 6.8
Salmonella 63.2 48.6 35 58.0 54.5 43.7
Chl. trachomatis |143.9 209.4 219 188.5 217.0 277.5

6. Early arthritis

"Early arthritis" is currently not a very well-definednzept, as the

symptom duration from onset of symptoms to diagnosis vaayin

different studies from months to years. Sixty-six pent o

rheumatologists used the term "early" for a disease darttat was

shorter than three months in a survey (41). Addition#tigre is no

consensus as to which laboratory tests or radiological $astuld be

performed routinely for patients with early arthritisut@f 210 French

rheumatologists, 25% recommended radiographs of handsriees,



chest x-ray, blood cell counts, rheumatoid factor (RRjnaclear
antibodies (ANA), antikeratin antibodies (AKA), C-reigetprotein
(CRP), erythrocyte sedimentation rate (ESR), creatiralaaine
aminotransferase (ALT), urinalysis for proteinuria, andtjaispiration,
for patients with recent-onset polyarthritis withoutra-articular
manifestations. There was a wide variance, indicatingeal for

standardisation (42).

The diagnosis of early arthritis is challenging. It wouldvbey important
to diagnose and treat patients who will develop erosive aggressive
chronic joint inflammation early, since it has beeavsh that early
referral and treatment of RA improves prognosis (43, 4dyvéver, there
are several practical difficulties. RA may initiabhg indistinguishable
from other arthritic conditions, the symptoms mayyJaom patient to
patient, the disease may start insidiously, and tisesien a considerable
delay in referral and initiation of treatment. Erosiossially develop later
on in the disease and seldom aid in the diagnosis ieatg disease.
Only 13% of RA patients had erosions already at thevisdtto a
rheumatologist in an early arthritis clinic (5). Tretablished criteria for
RA seem to perform less well in early RA (4, 5), and proislarise from
the low sensitivity and specificity, the fact that synisvinas to be present
for 6 weeks, and that the criteria are not valid if tymositis disappears

due to treatment.

Visser and co-workers have proposed a model to predicteadye
arthritis that consists of seven variables (symtamation, morning
stiffness, arthritis in 3 joints, bilateral compression pain in the
metatarsophalangeal joints, rheumatoid factor positivity;@clic

citrullinated peptide antibody positivity, and the presenceadiens in

18
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the hands and feet) (45). This model could predict relisdlfylimiting

arthritis, persistent nonerosive arthritis and pensisteosive arthritis.

6.1. Early arthritis clinics

Early arthritis clinics have been established to enalgaick referral to
rheumatologists to enable early diagnosis and treatmbatpdtients
presenting at early arthritis clinics usually have uasidiagnoses. Of the
patients presenting in early arthritis clinics, RA constitl 13-19% of the
patients, ReA 11-17% of the patients, and 20-56% of thentatiave a
diagnosis of undifferentiated arthritis, and the rest aliegnoses (46-
48). A study from Austria reported that RA constituted Gii%he
patients with arthritis of less than 3 months’ duratiorthis study, 30%
of the diagnoses changed during the first year. Howeve@0fir of the
RA patients, the diagnosis was established within 6 mofigisthe onset
of symptoms (5). In this Austrian study, patients viRih were referred
later than patients with other diagnoses, possibly mirrahagnore

insidious onset of RA as compared with other arthritides

6.2. Undifferentiated arthritis

It is usually thought that the patients with undifferateid arthritis have a
benign disease. In a French study of patients witlpieici
undifferentiated arthritis with a follow-up of 3 years, 56%ihe patients
developed a specific rheumatologic disease, 75% of themaghenel
mostly mild RA. Twenty-eight per cent of the patientsiiato
remission during a three-year follow-up. Sixteen pet oéthe patients
still had undifferentiated arthritis in the follow-up (49) Finnish study

on 64 seronegative oligoarthritis patients showed a good prognasis in



8-year follow-up (50). In a Norwegian study of patients with
oligoarthritis, a combination of elevated CRP, genitouyirsymptoms,
metatarsophalangeal joint involvement, and HLA-B27 posytisttuld
predict ReA with 70% sensitivity and 94% specificity (51).

However, a Dutch study showed that 42% of undifferemtiatéhritis
patients had progressive disease (52). A progressive ogite@is)
associated with older age, higher disease activity andterthrthe
hands. Patients with a diagnosis of undifferentiatediistseemed to be
suboptimally treated as compared to RA patients, and theraut
recommended treatment based on the severity of thesdisather than
on the diagnosis (52). In a study from UK, 78% percepiatients with a
mild, early joint inflammation had persistent inflammatarthritis, with
over 50% of the patients having RA, and >50% requiring a sksea
modifying anti-rheumatic drug (DMARD) by 6 months (53). Duwatof
arthritis of >12 weeks, RF positivity and shared epitope (SE)iyats
were risk factors for a persistent disease. The mesaske duration at

presentation was shorter for those patients who went intissen.

6.3. Markers for the diagnosis and prognosis of early arthtis

Many efforts have been made to identify reliable diagnosti&kens to
enable early diagnosis and referral of arthritis patiegseral studies
have been published to evaluate whether markers exachimed) the

first months of the arthritis can be used to predietdttcome, i.e.

development into a chronic erosive disease, such asfR#gmpared to

an often self-limiting disease, for example ReA.&alstudies have also

evaluated whether markers at the very beginning of tleaskscan be

used to distinguish those patients with a chronic joint inflation who

20



develop an aggressive disease from those patients wfitfoaic disease
but with a better prognosis. This is important since nevagies are now
available that efficiently reduce joint inflammatiand influence the

progression of the disease.

6.3.1. Rheumatoid factor (RF)

To date, the only laboratory marker for RA used routinelg a@iagnostic
criterion for RA is the rheumatoid factor (RF), ia® autoantibody
binding to the Fc portion of IgG. RF is highly associatedh\RiA, but
often occurs also in infectious diseases, primary Sipbg/ndrome,
systemic lupus erythematosus, systemic sclerosisrgodlobulinaemia
(54). The frequency of a positive serum test for agglutigal®F in a
healthy population ranges from 1.3-4% in Caucasians (5Bjpared to
about 70% of RA patients (56). RF predates RA, and individuéis
high RF titres are at an increased risk of developind%A59). RF also
predicts disease severity, such as erosions (60-64¢VRIS decrease in
patients responding to conventional DMARD therapy or ant~E¥ha
therapy (65-67). In an early RA cohort of 266 patients fBweden
(TIRA), 65% of the patients were RF-positive as meakhyethe latex
agglutination. IgM-RF and IgA-RF correlated significantly.this cohort,
no correlation between RF levels and disease activityeasured by the
Disease Activity Score 28 (DAS-28) was found. RF did not tateavith
a marker of cartilage breakdown, cartilage oligomeriaimatotein
(COMP) either (Lindroos Anette, unpublished observation ATIR

material, Linkdping University Hospital, Sweden).



6.3.2. Antifilaggrin antibodies (AFA)

Other markers used for diagnosis of early RA and to predicome in
RA are antikeratin antibodies (AKA) and the antiperinuctaator
(APF). It was reported in 1995 that these autoantibodies reeolgmman
epidermal filaggrin and profilaggrin-related proteins, arad these are
largely the same autoantibodies, and the name antifilaggtibodies
(AFA) was proposed (68). IgG AFA recognise citrulline-bearintppps
present on various molecular forms of profilaggrin aragfyrin in
epithelial tissue. Intracellular citrullinated proteins rextognised by
AFA monoclonal antibody were present in the synovium éb%0 RA

patients, but in none of the controls (69).

AKA, APF and AFA seem to be highly specific for RA, 95-99%thva
sensitivity of 52-76%, depending on the test used (70-75)e [dbthe
three tests (AKA, APF or AFA) bear all the epitopes gguped by AFA,
and using the different tests together can improveitbaty (71). AKA
have been shown to be detectable in early RA, and thaygragnostic
significance in RA, patients having AKA showing a more actisease
course than the patients who were negative for AKA (KBA were also
more common in RA than in ReA or normal controls, alaotitird of the
RA patients being positive for AKA (76, 77). Paimela and caens
reported that the level of AKA paralleled disease agtii6), but this
has not been found in other studies (77, 78). AFA supplerf@ntbut
controversial results have been reported as to the adiilAy¥A to
predict erosiveness; some studies have shown a pagsud (77-81),
whereas others have not (82). The pre-illness serum a¥& was found
to be in direct proportion to the risk of development ofg®Bitive RA

(83). AKA have been shown to be a useful marker in diffexgng
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patients with RA from those with arthritis associatechviigpatitis C
infection, the patients having HCV infection being signifitaiess often
AKA-positive (84).

Recently, a synthetic cyclic citrullinated peptide (CG&3 been shown to
function as a target for autoantibodies with a very higlkipey for RA
(85, 86). With the most recent modifications of an enzym@&auno assay
(EIA) for anti-CCP antibody analysis, the sensitivgyabout 50-70% and
the specificity >90% for RA (85-90). In several studesti-CCP
antibody positive patients also developed more radiological dathage
anti-CCP antibody negative cases (86, 88, 91, 92). UsingCaRi-
antibodies in combination with IgM-RF enhanced the ea@iRF alone
in predicting the development of RA in an early atthlinic, and in
predicting erosiveness (93, 94), and a similar result for I§AxaSs
obtained in patient cohorts of established RA and recesatd®A (95).

In a recently published study on patients with eadlgréis, including

RA and patients with undifferentiated arthritis, anti-Ga3itivity
combined with radiographic damage at baseline was thekeslictor for
radiographic progressive disease at 2 years. The prograsie of anti-
CCP lied mainly in its ability to predict mild diseaséiseffect was
accentuated in IgM-RF negative patients (96). Seviéerier, one of
which was anti-CCP antibody positivity, discriminated wetiNeen self-
limiting, persistent nonerosive, and persistent erogiveias in a Dutch
early arthritis cohort (45). Anti-CCP antibodies predictes t
development of RA in a normal population (97). In this gtulde new
CCP2 test was used. A recent study reported a high pneeatd a
positive anti-CCP test in palindromic rheumatism, batghedictive
value of anti-CCP as a marker of progression in palindrah@umatism

Is still uncertain (98). In this study, similar proportiarfsanti-CCP



antibodies were observed in palindromic rheumatism and RA.

As anti-CCP antibodies can be present years before disesse(97), it
has been hypothesised that the immune response to CCP fresultsss
of tolerance to normally occurring citrullinated peptidestasof tissue
injury. Also, in an animal model, defects in the regulatbB cell
survival were crucial for the production of anti-CCRilaodies (99).
These findings present some very interesting optiom$), asl identifying
early polyarthritis patients, who have not yet developed falivb RA,
identifying patients with early RA, and eventually developiegtment
against the loss of tolerability and defects in tlgul&tion of apoptosis
(100).

6.3.3. Markers of bone and cartilage degradation in RA

Degradation products of articular connective tissue deased into the
circulation and excreted with the urine, and can be onedsSeveral
attempts have been made to measure bone and cartilageti@stru
arthritis to help with the decision whether or not tgibeaggressive
therapy with DMARDSs in early RA. Because there infan imbalance
between the synthesis and degradation, it is often negdsdaok at
both the synthesis and degradation of cartilage moledd@sever, none

of these markers are as yet routinely used in climicadtice.

Type | and Il collagen

Immunoassays measuring the carboxyterminal telopeptide of type
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collagen (ICTP, CTX-I, CrossLaps) enable the analybtype | collagen
breakdown products in blood. A study of 99 patients with RtA &
disease duration <1 year showed that the serum concemtoflic TP
was higher in RA patients than in the normal population tiaad
concentration correlated with the extent of joint inflaation (101). The
correlation between the serum ICTP and joint destruchidices was
also significant, but weaker. Another study of RA patievite a longer
disease duration showed that ICTP correlated with detertsio&n
impairment and with markers of inflammatory activity (102)study on
RA patients with a disease duration of <1 year showecdtigents with
elevated serum ICTP levels combined with positive RF éndchted CRP
had more joint destruction than patients without thieskengs (62).
Synovial fluid ICTP levels correlated with future joint destion in RA
patients with a mean disease duration of 10 years (kiD8)cohort of
patients with a duration of RAl<year, serum levels of ICTP correlated
with the radiological progression (104). Another study shibtliat serum
ICTP discriminated between RA patients with destrugova disease

and milder disease (105).

Carboxyterminal crosslinking telopeptide fragments of typellagen
(CTX-II) in urine can be used as a specific marker dilege
degradation (106). High baseline levels of urinary CTX-l amX-d
independently predicted an increased risk of radiologicrpssgpn over 4
years in patients with early RA (mean disease durd&imonths) in a
Dutch study (106). Increased baseline urinary levels of-Cand CTX-

Il were the most important predictors of new joint damageaéatients
without radiographic destruction, whereas diseasgigciind ESR were
not predictive. This study showed that bone and cartdagelegraded
very early in RA.
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Other markers

Low-dose prednisolone treatment in early RA (diseasdidara? years)
had no significant effect on cartilage turnover as meashy
glycosaminoglycan and keratan sulphate epitope 5D4, but thera wa
reduction of synovium-derived markers, hyaluronate and N-projeept
type Ill procollagen (PIIINP), and serum osteocalcin, a prapasarker
of bone formation. The authors concluded that early enssio not

involve cartilage surfaces, and that low-dose prednisolbBenig/day)

reduces synovitis and suppresses bone turnover, suppressindagsteob

function without reducing bone resorption (107).

Measurement of the urinary excretion of the collagessiinks
pyridinoline, the major crosslinking compound in the bone, and
deoxypyridinoline, a bone-specific marker, may give an inabinaof

patients with early RA who are losing bone mass quickly (108)

Patients with RA with a disease duration of <2 yeath alevated
procollagen type Il N-propeptide (PIIINP) levels, a markogrcollagen
[l synthesis, had a higher rate of radiographic progoestkian patients

with normal mean levels on PIIIINP (109).

Levels of carboxyterminal propeptide of type | procollagd@fB, a
marker of collagen synthesis, were reduced in patieiisrecent onset
RA, suggesting decreased bone formation (110).

Matrix metalloproteinases (MMPS)

Matrix metalloproteinases (MMPs) are a family of pre=mathought to
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play a central role in the degradation on the extraleelmatrix of
articular bone and cartilage. MMPs are divided into faffeint groups
of enzymes: 1.) Collagenases (MMP-1, MMP-8 and MMP-23),
Gelatinases (MMP-2, MMP-9) 3.) Stromelysins (MMP-3, MM®-and
4.) Others. In RA, the MMPs play a major role in thetdection of
cartilage and other components of connective tissue ijoitits. MMP-3
Is considered to be the main MMP involved in cartilageadation
(111).

Patients with radiographic erosions had higher leveldMP-2 in the
synovial fluid than patients without erosions in an RA pafmpulation
with a disease duration of <1 year (112). Serum MMP-3dew~ere
related to CRP, ESR and clinical variables, and thddelecreased in
patients with early RA (disease duration <1 year), ve@sponded to
DMARD treatment (113). High serum MMP-3 levels wereoasged
with the development of radiological damage in patieniis early RA
(114, 115). Baseline serum MMP-1 and MMP-3 levels correlatédd wi
disease activity and predicted functional and radiographaoms in

early (disease duration <1 year) untreated RA (116).

The MMP-3 genotype in combination with the shared epitwuk
prognostic significance for the development of erosions (11B. T
radiographic damage or its progression over 4 yearsadidiffier across

MMP-1 genotypes.
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A combination of cartilage markers has also been stuHiiggh baseline
levels of glucosyl-galactosyl-pyridinoline, a marker ahjalestruction,
CTX-Il and MMP-3 were associated with increased risgrofyression of

joint destruction in early RA (117).

Cartilage oligomeric matrix protein (COMP)

Cartilage oligomeric matrix protein (COMP) is a narik@genous,
cartilage-specific protein with five identical disulphideked subunits
(pentameric) with a total molecular mass of 434 kDa (118ME@as
first described in cartilage but is also found in noritzae tissue such as
tendons, synovial membrane, meniscus and ligamentgrébese
function of COMP is not known, but raised levels in syabfluid and
serum may reflect both degradation and repair of thdazget and
possibly also synovitis (119, 120). Serum levels of COMP carséeé to
monitor the progress of cartilage destruction and repdA and

osteoarthritis before radiographic changes appear (118).

Conflicting results have been reported concerning the preelicsilue of
serum COMP levels in joint destruction (121-123). COddRes not
correlate with inflammatory markers (122, 124-126). StudieRef
have reported conflicting results concerning the lewtterum and
synovial fluid COMP (118, 124).

7. Prognostic factors of RA
There are several retrospective and prospective stusiieg univariate

and multivariate analysis to establish initial indivatléactors associated

with a worse prognosis in RA. The best approach to studynpstic



markers in RA seems to be to include patients with earget RA (<1
year) with regular examinations, including standardiseduations of
clinical, laboratory and radiographic measurements (12adidibgic
damage mirroring disease progression is usually corsidée "gold
standard". The studies usually employ radiographic damsga end
point and report a combination of clinical factors, sasltage and sex,
number of tender or swollen joints or the Ritchie indexsf@ollen joints,
and patients’ and physicians' subjective perceptions,asiphin or
general assessment of the disease activity. Laboretoiables, such as
ESR, CRP and RF, and results of functional assessmdiseafse
activity, such as the Health Assessment Question(ld#€)), composite
scores such as the Disease Activity Score (DAS), dfeleint genetic
and immunologic markers such as HLA analysis, sharedpspitamour
necrosis factor alpha (TNé&) microsatellite analysis and autoantibodies

are often included in the predictive factors.

A Finnish study on 200 patients with a recent-onset agHioitind that
symmetrical polyarthritis in peripheral joints, serurauhatoid factor,
X-ray changes, morning stiffness, high ESR and old agelatadebest
with a destructive joint disease (128). A French stud§ @l RA patients
with a disease duration of <1 year in 1993-1994 reported thelirmas
radiologic scores, RF, ESR, HLA-DRB1*04, duration of mng
stiffness, pain and CRP correlated significantly withabutjic outcome
(127). Genetic information (HLA DRB1 shared epitope) wasulsef
predicting radiographic damage in RA patients with ntiaease
duration of 10 years (129). Another study of 86 RA patientls &/imean
disease duration of eight years reported that subcutanedutes, HLA
DRB1*04 or DRB1*01, AKA, ESR and CRP were risk factors for
radiographic damage (79).
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A study from the UK reported that the combination ofypdicular
disease, positive RF and low serum sulphydryl levels weresgagific
for predicting persistent disabling disease in an eatlyritis cohort, but
this combination lacked sensitivity (130). Positive RF lagst was the
most prominent risk factor for the development of persisggmbvitis in
another early arthritis cohort from the UK (131). Fensa, longer
disease duration, large joint involvement, and a high badeht@ were
the strongest predictors of future disability in the MikfArthritis
Register, a primary care based inception cohort of gatieith
polyarthritis (132). Rheumatoid factor, HLA DRB1* 04 adlelbnd a
tentative diagnosis of RA were the factors predictirggpession to RA
in a French study of patients with an inflammatory @rthof a disease
duration of < 1 year (49). A Canadian study on 127 patieitks w
palindromic rheumatism reported positive RF, early involveroétite
wrist and proximal interphalangeal (PIP) joints, femabe &nd older age
onset as prognostic factors for development of palindromic raesmm

into RA or another connective tissue disease (133).

8. Reactive arthritis

Reactive arthritis is a joint inflammation developinteatertain enteric,
urogenital tract, or respiratory tract infections (&monella, Yersinia,
Shigella, Campylobacter, Chlamydia trachomatis andChlamydia
pneumoniae). These bacteria are intracellular pathogens and, siege th
are all Gram negative, they contain lipopolysacchatikS). The list of
bacteria reported to cause reactive arthritis is growi3g) Bacterial
DNA and RNA or live intra-articular bacteria have onlgasionally

been detected in ReA triggered by enterobacteria (135). &gt that,
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chlamydial DNA and RNA have been frequently detectetienatffected
joints of patients suffering froi@. trachomatis-triggered ReA,
suggesting that the bacteria are viable and metabolmetitye in

synovium, but persisting in a non-cultivable form (136).

It is not known why certain patients develop ReA aftezatibn.
Different stages of the infection may be important,ineasion of the
microbes into the cells, intracellular survival, and getti presentation
and recognition. Higher antibody concentrations in patiefits ReA as
compared to infected patients without ReA have been interpte
indicate bacterial persistence in patients #ahmonella- andYersinia-
triggered ReA (137). The arthritogenicity of the microbesms to differ

between different bacteria, and even between diffeerntygpes (138).

The role of human leukocyte antigen-B27 (HLA-B27) in deselopment
of ReA seems to be complex. Studies suggest that HLA-B&&akses
the invasion of reactive arthritis-triggering bacteakers the intracellular
survival of these bacteria, and modulates different siggatlathways.
Misfolding of the HLA-B27 heavy chain is associated vatierload of
the endoplasmic reticulum (135, 139). Most hospital-based stheiee
shown a high association of HLA-B27 and arthritis (140-142)wéler,
studies orBalmonella arthritis after outbreaks &lmonella have
reported lower frequencies of HLA-B27 positivity (143-145)alrecent
population-based study Gampylobacter ReA, the arthritis was not
associated with HLA-B27 (146).

A study from the US on patients with oligoarthritisumdetermined
origin, studyingChl. trachomatis, Mycoplasma andBorrelia reported that

69% of the patients with oligoarthritis and 20% of the adstwere
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carriers of clinically silent infections. Thirty-six peent of the patients
but no controls had evidence of prior or persistent chlamyaedtion.
The HLA-B27 haplotype represented a risk factor for theetbgament of
oligoarthritis. In a 1-year follow-up, the outcome and seusf
oligoarthritis did not correlate with a specific infecticarganism and

were not affected by antibiotic treatment (147).

Lately, there have been reports on some new agergsgarthritis. In
three previous studie€, pneumoniae was a triggering factor in 2.2%-
10% of cases with acute ReA (148-150). In an early &ghagister,
2.7% of the patients had parvovirus B19 arthritis (151). Gthelies
have reported figures of 3-6% for parvovirus B19 infectioearly RA
(152-154), and of 11-18% in unspecified inflammatory arthritis (152,
153, 155, 156).

9. Costs of early arthritis

The burden of RA has been shown to be enormous for bothtibatpa
and the health services. In Sweden, the annual totabCB% in 1994
was estimated to be 2.9 billion SEK, 292 million US$ (157). & laee
only a few studies assessing the costs of RA witheades duration of
less than one year (158-163). The studies are dificdompare, partly
due to different patient settings, but also because diffenethods are
used to assess the costs, and because treatmenthsadérg locally and
nationally. The studies are summarisedable 3. To our knowledge,

there is no data on the costs of early ReA or undiffered arthritis.

A burden-of-iliness study of arthritis patients enroledspectively in
1990-1991 in the Norfolk Arthritis Register in the UK repohts tosts
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for inpatient stays, outpatient visits and second-line d{1l@@). The

costs for sick leave, health professionals and radiographes excluded.
The annual cost per patient for a RA patient was US$709, a catigerv
estimate according to the authors. A Health AssessmesdtiQuonaire

value (HAQ) of X (164) and positive rheumatoid factor were associated

with higher costs.

In two previous studies from Sweden, the Markov modelusgasl to

assess the costs of RA (159, 163). In the Markov model, thelrwais

for a Swedish RA patient with a HAQ score <0.6 and HAQescor
between 0.6 and 1.1, with low Larsen scores (165), were US$693d@23 a
US$5952-7290, respectively. The annual cost for an RA pati¢miawi

HAQ score <0.6 in the UK was US$1376 and for a patient wHA@

score 0.6-1.1 in the UK US$5676. In a Dutch study, the meauséh

direct costs for a patient with early RA were US$7372, withide range.
Functional disability and lower age were related to higosts (158).

The Dutch study also included non-medical direct costs$) asi@ids in

the home, but excluded indirect costs. A US study diemis with severe
early RA (mean HAQ 1.24, mean tender and swollen joint couah@5

21, respectively) reported an annual cost of US$5760 per patidnt, an
shorter disease duration and comorbid conditions weecmded with

higher cost (161). Hospitalisation costs in this study wase dnly 3.5%

of the total direct costs. A German study assessingertccosts in early

RA in 1995 reported indirect annual costs of US$11 750 using the human
capital approach (162).

A study of the costs incurred by patients with inflamemapolyarthritis
of a mean disease duration of 47 months from the NoAhritis

Register reported a mean cost of US$4530 per person during a B-mont



follow-up (166). Fifty percent of the patients had RA. Tstisdy included
outpatient visits and inpatient stays, out-of-pocket expetisas)ost
from usual activities and household help. The studjueed sick leave,
radiographs, laboratory tests, and visits to health pmfeals. Fourteen
per cent of the costs were incurred by the health eavéces, and the
remaining 86% of the total costs was non-health costsdiBkbution of
the costs was heavily skewed. A positive rheumatoid faleth@) score

and age were significantly associated with cost (166).
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Table 3. Literature review of the articles published on costsanfy RA.

Author, year | Country N Disease Age, Included Excluded Costs/year/ Comment
duration, mean patient
mean
Cooper et al., |JUK 344 5 months 56 Inpatient, Health US$ 709 50% of cohort
2000 (160) outpatient professionals, had RA
visits, second- radiographs,
line drugs indirect costs
Merkesdal et [Germany 1337 months 47 Indirect costs Direct costs  US$ 11 750 Human capital
al., 2001 (162) for work loss per person- approach
year
Newhall- usS 150 6 months 51 Inpatient, - US$ 5760 Severe disease
Perry et al., outpatient Questionnaire
2000 (161) Visits,
medication,
radiographs,
laboratory

tests, indirect
costs



Van
Jaarsveld et
al., 1998 (158)

The
Netherlands

363 0-6 years

60
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Outpatient, Indirect costs US$ 5891
inpatient visits,
medication,
laboratory
tests,
radiographs,
alternative
medicine,
health care
workers,
devices and
adaptations at
home

Questionnaire



37

Kobelt et al., [Sweden 116<2 years 52 Outpatient ~ Short-term  HAQ<0.5 and Markov model
1999 (159) costs, inpatientsick leave, Larsen 0-7: based on HAQ
costs, radiographs, US$ 693 and Larsen
medication, health HAQ>2.6 and scores
drug safety professionals Larsen 100-
monitorig, 200: US$ 19
work capacity, 900
lost market
production




Kobelt et al., |Sweden Tot. 8-11
2002 (163) and the UK 1099 months

HAQ= Health Assessment Questionnaire

52-54
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Outpatient Short-term  Swedish Markov model
costs, inpatient sick leave, patients: based on HAQ
costs, radiographs, HAQ<O0.6:
medication, health US$ 723
drug safety professionals, HAQ 0.6-1.1
monitoring, non-medical :US$ 7290
work capacity, direct costs, UK patients:
lost market costs of HAQ<O0.6:
production informal care US$ 1376
HAQ 0.6-
1.1: US$
5676



Aims of the study

The aims of this study were as follows:

| To estimate the annual incidence of inflammatory jdiseases in a
prospective population-based referral study in Kronoberg Coninty

southern Sweden.

Il To detect evidence of infections preceding early @rsheind to
compare the clinical outcome of remission during a 6-mésltow-up

for patients with and without signs of prior infection.

[l To study whether a new serological marker, antibtas$y for cyclic
citrullinated peptides (anti-CCP), and a marker for casildgstruction,
cartilage oligomeric matrix protein (COMP), discrimia&tetween

patients with early joint inflammation.

IV To study health care consumption and costs of healtin a

population-based cohort of very early arthritis.
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11. Study setting

11.1. Background

At the time of the study, the county of Kronoberg auiern Sweden
(Smaland) had a population of 177 000, and the number of inhabitants
over 16 years of age was 140 000. This county has two hosthals,
Central Hospital in Vaxjo and the local District HospitaLjungby. In

this county, the care of patients with active rheunogfichl diseases who
need specialist treatment is concentrated either iRb@imatology
Department in Vaxjo Central Hospital or at the one peaactitioner
participating in the study. The county has 25 primary healte centres.
Figure 1.
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Q o Kronoberg county

Figure 1. Map of Scandinavia showing Kronoberg
county.

Helsinki

41



42

11.2. Patients and methods

11.2.1. Incidence of early arthritis (I)

The flow of the patients in the study is showrdrigure 2. The incoming
patients were included as incident cases in the stutgyfhad a new
joint inflammation with swelling of at least one joirftthey were over
the age of 16, and provided the onset of the joint inflanumaiccurred
between May 11999 and May 1, 2000. Children aged 16 or less, and
patients with osteoarthritis, septic arthritis and crydégdosition diseases
were excluded from the study. Patients with a previost®ry of joint
swelling before May 1999 were excluded. The general praditson the
participating primary health care centres referrecptiteents either to the
outpatient clinic at the Rheumatology Department in Vaxatl
Hospital or to the private rheumatologist in Vaxjo (Cidirjesson),
where the patients were recruited into the study. Orilgmta resident in
this county were included in the study. As some of thepis might
present several months after the onset of the joint ®mg the
incoming referrals to the rheumatology unit and the pripedetitioner
were systematically screened until January 31, 2001. Alege?l
primary health care centres, the one private outpatientmhtology unit,
and all specialised units at Vaxjo Central Hospital anduatdby District
Hospital where patients with inflammatory joint diseasnight present
(e.g. departments of internal medicine, orthopaedics, deloggtand
infectious diseases) participated in the study. Theregeearea

encompassed an adult population (>16 years) of 132 000 people.

After inclusion in the study, the diagnosis of thaaegy of the arthritis
was conducted as follows. All of the patients definedaasng RA
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fulfilled the 1987 ACR (American College of Rheumatologgecia
during the inclusion time, i.e. from May 1, 1999 to Jandry2001 (3).
Radiographs of the inflamed joints, usually hands antl esre taken of
all the patients with suspected RA at presentation. &goarthritis was
defined as psoriasis in association with arthritis, witlegative test for
rheumatoid factor (29). The criteria for Lyme arthritisseva medical
history of mono- or oligoarthritis with no alternative &mation and a
positive serology foBorrelia burgdorferi as analysed by the enzyme-
Immunoassay at the local microbiology laboratory (167). Reacti
arthritis was defined as an inflammatory joint disesitiger preceded by
an infection and verified by cultures and/or positive serglogyin the
absence of a history of infection, by cultures and/or sgyochlone. The
patients with joint inflammation not meeting the aboveaxtimmed criteria
were classified as cases of undifferentiated arthiiitie. Larsen method

was used for the evaluation of joint erosion (165).

The patients were treated according to the current tegdtpminciples for
rheumatic diseases, and no specific treatment protocoused. The
patients were initially started on non-steroidal antianfiatory drugs
(NSAIDs), and DMARDs were Iinitiated in ongoing joint inflaration.
Intra-articular corticosteroid injections were given wimeeded and were
the primary alternative for corticosteroid treatmentl@orticosteroid
treatment was initiated when needed, usually in polyiigtitausing

functional incapacity.
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patients
4 _ )
80 patients not
|::> included in the
early arthritis
cohort
J
o _ )
Patient cohort with
é iti 2 patients
15 patients sirly ?rtht”t's ex?u ded
. : C— patients —— >
did not give (osteoarthritis
consent to | \_ ) at re-
cost analysis ,
\_ evaluation)
- /
Cost analysis Anti-CCP and COMP
56 patients 69 patients

Figure 2. The flow chart of the study.
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11.2.2. Infections preceding arthritis (Il)

The patients presenting less than three months frontateosthe
symptoms were included in a patient cohort. A total of Zlep&s were
included in this cohort. The patients underwent the samealiand
laboratory examinations at presentation and after 1 m@ntnonths and
6 months, or, if they recovered during the first 6 montpgo recovery.
A chest radiograph and radiographs of the joints involve@ whtained
at presentation. All the patients were interviewed asféztions
preceding the onset of arthritis. The patients wereesad with routine
laboratory tests (ESR, CRP, blood cell counts, urinalgsasiine
transferase, serum creatinine) and also screened exgrsivpreceding
infections. The Swedish version of the Health Assesd Questionnaire
(HAQ) (168), the patients' and physicians' global assesdmeéhe visual
analogue scale (VAS), and the patients' assessmenindfypthe VAS
scale were analysed at each clinical assessment. Tifgenof swollen
and tender joints were analysed by the 44-joint countf@83-joint
count, respectively, and the Ritchie index for tender jourats analysed
at each visitTable 4 shows the microbiological and serological tests
used and the time intervals of the te$tse patients were initially
followed up for 6 months. The patients included in theocobf 71

patients were also invited to a 2-year follow-up.
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Table 4. A schematic presentation of the microbiological aslegical
tests used in the study for infections preceding aittaiso showing the

time intervals for the tests (ll).

Test Timing  Timing Timing
O month 1 3
(inclusio month months
n)

Yersinia serology (169) X X

Campylobacter jejuni serology X X

(170)

Salmonella typhimurium and X X

enteritidis serology (171)

Borrelia burgdorferi serology (167]x X

Chlamydia trachomatis serology |X X

(172, 173)

Chlamydia pneumoniae serology |X X

Chlamydia trachomatis DNA, first- | X X

void urine (174)

Parvovirus B19 serology (175) X X

Faecal culture X

Throat swab X




47

11.2.3. Anti-CCP antibodies and COMP in early arthritis (lll)

Anti-CCP antibodies and serum COMP were analysed indhert of 69
patients with very early arthritis. Serum levels of &P antibodies
were analysed by enzyme-immunoassay (EIA) (ImmunoscarERw-
Diagnostica, Arnhem, The Netherlands), using the secomergigon
CCP2 test. Serum COMP was measured by EIA (AnaMar Meedicad,

Sweden).

11.2.4. Costs of early arthritis (V)

To establish the health care consumption and costs b lvaae services
in the cohort of 71 patients with very early arthriidourden-of-iliness
study was conducted. Fifty-six patients agreed to parteipethis part of

the study.

Inpatient stays and outpatient visits at Vaxjo Centralpabkat the
departments of medicine, orthopaedic surgery, generaisuigfectious
diseases and dermatology, as well as visits to the enwrgepartment,
were recorded from the onset of the symptoms to thedastol in the
study. Visits to general practitioners, physiothera@sts occupational
therapists were also recorded. Costs of laboratory m@sisdnitoring the
safety of the DMARDSs according to a standard schedule rgeorded.
As to the medication, only the use of corticosteroids RMARDSs were

recorded. The costs of radiographs were included.

For indirect costs, i.e. costs for sick leave, the Natidiealth Insurance
Institution provided the time period and reimbursement faepss in the

study with sick leave for over 2 weeks. For patients lesls than 2
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weeks’ sick leave, the days of sick leave were obtained tihe patient

records.

Results

12.1. Incidence of early arthritis

The total annual incidence for joint inflammation was 115Q00.

Table 5 summarises the total annual incidences in the diffehaginosis
groups. We also calculated the incidence for RA incluthegpatients

with clinical RA, who did not fulfil the 1987 ACR criteriaut had the
clinical diagnosis of RA. By this calculation, the tatadidence for RA

was 30/100 000, for women 39/100 000, and for men 21/100 000. The
total incidence for ReA was 28/100 000, and for postenteric ReA 18/100
000. The mean age for patients with RA was 60 years, anlkefgratients
with psoriatic arthropathy was 52 years. The incidence ofeLgrthritis

and sarcoid arthritis was low.



Table 5. The absolute numbers and annual incidences (/100 000) of

inflammatory joint diseases in Kronoberg county in Southern
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Sweden (I).
Diagnosis Women Men Total
N Incidence N Incidence N  Incidence

(95% CI) (95% CI) (95% CI)
Rheumatoid |19 29 12 18 31 24
arthritis (17-45) (9-32) (16-33)
Reactive 23 35 14 21 37 28
arthritis (22-52) (12-36) (20-39)
Undifferentiat |27 41 27 41 54 41
ed arthritis (27-59) (27-60) (31-54)
Psoriatic 8 12 3 5 11 8
arthritis (5-24) (1-13) (4-15)
Lyme arthritis |1 2 2 3 3 2

(0-8) (0-11) (0-7)
Sarcoid 0 0 3 5 3 2
arthritis (0-6) (1-13) (0-7)
Other 10 15 2 3 12 9

(2-32) (0-11) (5-16)
Total 88 132 63 96 151 115

(106-163) (74-123) (97-134)
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12.2. Infections preceding arthritis

Seventy-one patients were included in the study. The diagaoses

shown inTable 6. The demographics of the patients are showirainle

7. In these two tables, the diagnoses at two years arelngéd. original
article, the diagnoses and data at 6 months were repoitedether, 32
(45%) patients had an infection shortly before onset of asthais

verified by positive serology and/or history of infection (< @ntis from

the onset of arthritis symptoms). All of the faecalurds were negative,

as were the throat swabs. Seventeen (63%) of 27 ReA gatie had a
recentC. jgjuni-infection. Three patients each had evidence of two recent

prior infections as determined by serologgble 8.

Table 6. Diagnosis and number of patients in the study of 69 patiénts

infections preceding arthritis. The diagnoses at 2 yearased in

this table.

Diagnosis Men Women Total (%)
Rheumatoid 6 10 16 (23%)
arthritis

Reactive 10 18 28 (41%)
arthritis

Undifferentiated | 4 6 10 (14%)
arthritis

Other 5 10 15 (22%)
Total 25 (36%) 44 (64%) 69 (100%)
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Table 7. The demographics and clinical characterstics of the early
arthritis cohort of 69 patients at inclusion. The diagsast 2 years are

used in this table.

Demographics RA ReA Undifferentiated  Other

N=16 N=28 N=10 N=15
Mean age (SD) 58 (13) 45 (18) 53 (18) 47 (17)
Number of 10 (63) 18 (64) 6 (60) 10 (67)
female patients
(%0)
Mean symptom 7.6 (1-12) 6.6 (0-12) 8.2 (1-12) 7.5 (1-12)
duration

weeks, range

Mean ESR, 37 (2-90) 30 (2-100) 19 (4-78) 31 (4-100)
range

Median Ritchie 4.5 (0-15) 1 (0-8) 0.5 (0-6) 1 (0-9)
score, range

Median joint 10 (2-50) 2.5(0-34) 1.5(0-6) 3(1-12)
score, range*

HAQ, median 0.8 0.5 0.4 0.5
Education,%

-manual skilled 13 22 30 7

-university 13 11 10 53

ESR= erythrocyte sedimentation rate, HAQ=Health Assest
Questionnaire
* Joint score for 44 joints scored for the extent of swgllin a scale of O-

3, 0 not swollen joint, 3 very swollen joint.



Table 8. The infections for the 71 patients as determined by sgyolo

Serology Recent infection Past
infection

Campylobacter jejuni serology |17 (24%) NA
Salmonella serology 1 (1%) NA
Yersinia serology 1 (1%) NA
Parvovirus B19 serology 2 (3%) 49 (69%)
Chl. pneumoniae serology 2 (3%) 48 (68%)
Chl. trachomatis serology 1 (1%) 12 (17%)

NA= not available

Two patients had IgM antibodies agaifSsfopneumoniae, and two patients
had a serologically verified recent parvovirus B19 infettiBeventeen
per cent of the patients had p&strachomatis immunity. Sixty-eight and
sixty-nine per cent had past immunity forpneumoniae and parvovirus

B19, respectively.

Altogether 17 patients hadGampylobacter jejuni ReA, 63% of all ReA

in the study. A total of 19 patients were classifiegp@stenteric ReA. Of
the Campylobacter ReA patients 82% were women. The mean age was
45 years. Sixty-five per cent had no comorbidities. Onby jpatient had
preceding gastrointestinal symptoms. Eighty-eight per cerd WF
negative. One patient had psoriasis and one had tendindtidaktylitis.

None of the patients had carditis or eye involvement.ri&éian number
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of tender joints was 2, swollen joints was 2, median E&Rm, and the
median HAQ value was 0.75. Thus, the patients weravelatoung,
had few preceding symptoms and had relatively mild disease

(unpublished data).

Follow-up data at six months were available for 64 pati€t%o). In all,
37 (58%) patients were in remission within the first 6 thenAmong the
32 patients with a recent infection, 22 (69%) were in raons®\mong
the 39 patients without a recent infection, the frequeat remission was
lower, 15 (38%), p=0.011. Thirty-three per cent of the patieittsRA
were in remission. Forty-seven per cent of the patiesth
undifferentiated arthritis were in remission, as coragdo 71% of the&.
jgiuni ReA patients. NB. Erratum in the original article ireTJournal of

Rheumatology.

Fifty-three patients agreed to participate in a 2-yeatrobrOf these, 24
(45%) were in remission. Eight (11%) patients changed diagdosing
the two-year follow-up. One patient was originally classifas “other”
and seven were classified as “undifferentiated”. Twieepts were later
found to have gluten enteropathy with arthritis, one patemeloped
systemic lupus erythematosus, two were found to haveveros
osteoarthritis, and one had ReA. One patient developed serop6SA.
One patient had arthritis and pustulosis palmoplantadsies classified
as psoriatic arthropathffigure 3. Of the patients with RA, 13 patients
agreed to participate in the 2-year follow-up. Four RA pédi€31%)
were in remission at two years. Of the ReA patie2fscame to the 2-

year follow-up. Of these, 12 (55%) were in remission (utiphied data).
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2 excluded
because of
osteoarthritis

At six months 71 patients I \
RA 15 [ ReA 27 } [ PsoA 4 }[ Undifferentiated 17 }[ Other 8 ]

RA 16 [ ReA 28

At 2 years 69 patients

[ PsoA 5 } [ Undifferentiated 10}[ Other 10 ]

Two patients were excluded from the analystwa years because

of erosive osteoarthritis at re-evaluation.

Figure 3. Flow chart of the study during the 2-year follayp-showinc
the diagnostic groups and the patients who changed diagnosis.




12.3. Anti-CCP antibodies and COMP in early arthritis

Altogether, 69 (97%) of the original cohort of 71 patientsip@ated in
the study. Two patients were excluded because the diagriasissive
osteoarthritis at two years. The diagnoses at 2 yeaeswged in this part
of the study. The group “Other” included five patiewith psoriatic
arthropathy, two patients with gluten enteropathy, two patieitks
systemic lupus erythematosus, two patients with sauaahritis, and one
patient each with Lyme arthritis, mixed connective tisgisease,

ankylosing spondylitis and polymyalgia rheumatica.

Anti-CCP antibodies

The results of the anti-CCP antibody analysis are shawigure 4. The
seropositive patients are shown with black dots. Thereaveagnificant
difference between the four groups in the positivityhef anti-CCP
antibody test (p<0.001). The sensitivity of the anti-C@#bady test for
RA of 44% (95% confidence interval [Cl] 20% to 70%), and the
specificity 96% for RA (95% CI 87% to 100%). There was astiedlly
significant difference between the seronegative amapssitive RA
patient groups in the presence of the anti-CCP antib@oks005).
There was also a statistical difference between thgiRup and the ReA
group in the presence of the anti-CCP antibodies (p=0.06@&)e was no
correlation between the anti-CCP antibody level andaal variables

(data not shown).
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Figure 4. The distribution of antCCP in the different patie
groups.

COMP

The baseline serum levels of COMP in the differenigpatgroups are

shown inFigure 5. Fourteen (18%) of the 80 patients in the control group



had elevated serum COMP levels. There were no statidiiterences
between the different diagnosis groups concerning a positivense
COMP test (p=0.48). Serum COMP correlated with age (r=0.46 [Ob%
0.25 to 0.63], p=0.0001), with the number of swollen joints (r=0.3 [95%
Cl1 0.06 to 0.51], p=0.02) and with CRP (r=0.28 [95% CI 0.04 to 0.49],

p=0.02), but not with other clinical variables.
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12.4. Costs of early arthritis

Out of 71 patients fulfilling the inclusion criteria, 5B@6)agreed to
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participate in this economic analysis. The diagnoses anteruoh
patients in each diagnosis group are showrainle 9. Tables 10and11
show the demographics and clinical characteristics of thente The
diagnoses at 6 months were used in this study. The excludedtpalid
not differ demographically from the included patientst the whole
patient group, direct and indirect costs caused 56% and 448 tdtal
costs, respectively. Visits to physicians and healtfegsionals
accounted for 22% and 3% of all the costs respectively.ogeaphs and
laboratory tests for DMARD safety monitoring causedai®@d 2% of the
total costs respectively. Medication, i.e. DMARD andticosteroid

treatment, accounted f@fo of all costs.

Table 9. The distribution of the 56 patients in the cost asialin each

diagnosis group. The diagnoses at six months were used.

Diagnosis Men Women Total

(%0)
Rheumatoid arthritis |6 7 13 (23%)
Reactive arthritis 6 15 21 (38%)
Undifferentiated 6 8 14 (25%)
arthritis
Other 2 6 8 (14%)
Total 20 36 56

(36%) (64%) (100%)
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Table 10.Demographics of the study population of 56 patients icdisés analysis at inclusion. The diagnoses at six

months were used.

Demographics RA ReA Undifferentiated Other
N=13 N=21 arthritis N=8
N=14
Mean age (SD) 58 (15) 48 (18) 52 (16) 62 (12)
Number of female (%) 7 (54) 15 (71) 8 (57) 6 (75)
Number of married (%) 8 (62) 15 (71) 12 (86) 7 (88)
Number of retired (%) 5 (39) 4 (19) 3(21) 4 (50)
Education:
manual skilled, n (%) 2 (15) 2 (14) 2 (14) 1(12)
university, n (%) 2 (15) 2 (10) 4 (29) 3 (38)
Number of pat. with comorbidities 5 (39) 12 (57) 7 (50)* 3 (38)
(%)
Rheumatoid factor present (%) 4 (31) 1(5) 3(21) 2 (25)
Mean follow-up time, months (range)|7.5 (56.5- 5.5(1.1- 5.6 (0.3-8.7) 7.8 (6.0-
9.0) 9.0) 9.0)
Mean duration of symptoms, weeks 7.2 (1-12) 7.5(0-12) 7.2 (1-12) 9.9 (5-12)

(range)




* For one patient the data were missing
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Table 11.Clinical characteristics of the 56 patients in the eostlysis study population at inclusion. The diagnosssat

months were used.

Clinical characteristics RA ReA Undifferentiated Other
N=13 N=21 arthritis
B B N=8
N=14

Median number (44 joint index) of swollen joints |14 (2-50) 4 (0-34) 2 (0-4) 4 (1-12)
(range)
Median Ritchie score (range) 5 (0-15) 1 (0-6) 1 (0-9) 1 (0-4)
Median CRP, mg/l, (range) 34 (3-241) 31 (3-275) 3 (3-197) 10 (3-74)
Median HAQ (range) 0.8 (0.13-1.88) 0.6 (0-1.75) 0.3 (0-2.0) 0.5 (0-3.0)
Patients' global assessment, VAS, median 56 31 50 17
Number of patients with DMARD (%) * 8 (62) 5 (24) 2 (14) 3 (38)
Number of patients with corticosteroids, (%) * |10 (77) 12 (57) 5 (36) 4 (50)
Number of patients in remission (%)** 5 (38) 16 (76) 7 (50) 3 (38)

*The patients had this medication at the clinical assessat six months.

** At six months.
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DMARD=disease modifying anti-rheumatic drug, CRP=C-reagtnaein, HAQ=Health Assessment Questionnaire,

VAS=visual analogue scale
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Figure 6 shows the percentages of the direct costs in theelff@atient
groups. For undifferentiated arthritis, the costs of inpas¢ays and
medications were negligible. The 17 patients (304t were
hospitalised caused approximately as much costs as theientpat all

the groups except undifferentiated arthritis, whereetle&as only one

inpatient.
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Figure 6. The distribution of the direct costs in the different
diagnosis groups.
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All patients generated costs. The distributions of of&l tosts per patient
were skewedFigure 7. The median cost per patient in the entire group
was US$ 3362. The median cost for a patient with RA was438%. For
a ReA patient, the median cost per patient was US$ 4085.datieat
with undifferentiated arthritis and other arthritis, thedian cost per
patient was US$ 1482 and US$ 3361, respectively. There was no
statistical difference in the median cost per patienie different patient
groups (p=0.34). The patient with the highest cost in the gRedp had a
diagnosis ofCampylobacter ReA, and she was treated as an inpatient at
two departments, which partially explains the costs. Thermgawith the
highest cost in the group of undifferentiated arthritisrldeaseloped SLE.
High costs generated by sick leave partially explainecbstis

(unpublished results).
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13. Discussion

The local setting, whereby patients with rheumatoldgis®eases in
Kronoberg county are concentrated in the care of rheunggdtdaat
Vaxjo Central Hospital and at the one privately praactyjsheumatologist,
enabled us to calculate reliably the incidence of inflatamy joint
diseases in this population. Also, the widely accepted alipiactice in
Sweden, whereby patients with recent-onset joint inflatron are
quickly referred to a rheumatologist for diagnosis and treatm
minimised the bias that only severe cases are ususdly & the
secondary or tertiary centre. Thanks to the very good cooperaith the
general practitioners and with other specialist physs;idre selection
and referral biases were minimised. We calculated feera¢ bias to be
5%, based on the seven patients identified only through hosgmtabs
for joint aspirates. However, we probably missed sevelaaiie
patients, as well as patients with short-lived joint inflaation, due to
referral bias, particularly I&. trachomatis ReA andSalmonella ReA. In
previous studies on outbreaksSafmonella infection (143, 176), as well
as in a study of joint symptoms duri@gmpylobacter infection at a
population level, a considerable proportion of the patientsdi visit a
physician for joint complaints (177). Also, a cross-seeticgtudy setting
underestimates the true incidence particularly of RAya®nts need
time to present, and as RA patients should be given timemalatively
fulfil the ACR criteria (8). However, the relativela@rt inclusion time

enabled us to gather comprehensive information abouygatents.

Our study included the whole spectrum of ReA, with both amid
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severe cases, some of which developed into chronic Gagkhe total
annual incidence was 28/100 000. We used quite a broad definition of
ReA, including also arthritis preceded by upper respiratact t
infections and soft tissue infections. This partly exddhe high
incidence of ReA in this studyrhe annual incidence of postenteric ReA
was 18/100 000, witampylobacter jejuni being the predominant
aetiological agent. Most epidemiological studies of Reéconducted
during known outbreaks of gastroenterological infections revtiee
incidence rates for ReA are calculated from the aiglpdtients with a
known infection. In this study of 71 patients with verylearthritis, we
tested all patients for the same pathogens regardlsysnptoms or
history of infections. To minimise referral bias it wobhlave been
interesting to examine all the patients with positive cauor enteric
pathogens an@hl. trachomatis in this county during the inclusion period
for joint symptoms, but unfortunately this was not possible. Th
incidence of positive faecal cultures for enteric pathegem positive
Chl. trachomatis urinanalysis findings in Kronoberg county during the
study period 1999-2000 mirrors well the situation i Sweder @Wwedish
Institute for Infectious Disease Control (Smittskyddsiatet)). Table 2.
The low incidence ofhl. trachomatis ReA in this study was surprising,

and is difficult to explain.

The fact that there are no universally accepted criteri@éA or
psoriatic arthropathy hampers the diagnosis of these illnasses
comparison of different epidemiological studies. Hopefudlgonsensus

on the diagnostic criteria will be reached in the nearéu

In all, 45% of the patients in this study of 71 patiemit very early

arthritis had an infection preceding the arthritis, ¢ating the importance
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of systematic surveillance for infections in patientsspnting with early
arthritis. However, only a few patients had signs oén¢anfection with
Chl. trachomatis, Chl. pneumoniae, Borrelia burgdorferi andparvovirus
B19. Campylobacter jgguni dominated the postenteric ReA group. The
practical implication of this finding is that more ex¢esre routine
microbiological testing in recent-onset joint inflamroatis not
warranted, and more extensive testing should be guided lojinieal
picture. Arthritis preceded by infection seems to haveaal gprognosis,
as most of the patients with a recent infection weremnssion at 6
months. Also, almost 60% of the patients with undiffereatiarthritis
and a third of the RA patients went into remission. Havegven
patients with inflammatory polyarthritis, even if they du mitially fulfil
the 1987 ACR criteria for RA, need follow-up and activettresnt, as
30% of the patients in a population-based patient cohort with
inflammatory polyarthritis from the UK were shown to havelAQ score

of at least 1 at one year (132).

To date, the only serological test used in the diagno$tAas RF. A
new serological marker, antibodies against cyclic ditrated protein
(anti-CCP antibodies), has performed well in clinicalsria RA patient
populations and early arthritis clinics, and will most propdia used in
routine clinical practice to diagnose RA (85, 86). The meishna
whereby antibodies against CCP are formed is not knowmaytbe due
to the loss of tolerance to physiologically occuringutiiinated proteins,
or defects in apoptosis. Testing for anti-CCP antibodie®ptes
interesting possibilities in the future, such as screppatients with early
polyarthritis, differentiating between chronic nonerogedyarthritis and
polyarthritis patients with a more aggressive erosiveagsgeand

eventually developing medications against the possibdedb®lerance
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and defects in apoptosis, and using the test as a meangptotsthe
choice of anti-rheumatic pharmacotherapy. Anti-C@ibadies have
also been included in a proposed set of new diagnostic cribereaily
polyarthritis (45). Our study confirmed the excellent speityfof anti-
CCP antibodies for RA, 96%, early in the disease. @Qulysalso
confirmed the recent observation that anti-CCP antibalifeesentiate

RA from undifferentiated arthritis during the first mosithf disease (93).

Intensive research into the role of other markers,Xangle markers for
cartilage metabolism, such as COMP, or collagen masbosuch as
ICTP, is ongoing, but the benefit of measuring cartilage collagen
markers in the diagnosis and follow-up of RA in clinicagiice is as yet
unclear. Used as a sole marker for cartilage metabatisntross-
sectional setting in patients with early polyarthnitish different
diagnoses, serum COMP levels did not differentiate betweeditferent
patient groups in our study. Several of our patients azéd serum
COMP levels, indicating cartilage involvement very eamlyhe disease
even in mild and self-limiting disease with good prognoBie fact that
serum COMP levels are age-dependent, and that COMsvipaduced
in the synovial tissue, further complicates the intetigaion of the results.
The structure and metabolism och cartilage and collesgeomplex, and
to gather reliable information about the cartilageallagen breakdown
or repair process in arthritis necessitates most probabéral markers

used together in serial measurements over time.

The study shows that inflammatory joint disease hadauiesl economic
impact for the patient and for society from the onsetyofiptoms
irrespective of the diagnosis. Despite the fact that iRe# patients had

relatively mild disease, the median cost per patietiierReA group was
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almost as high as for the RA group (US$ 4085 and US$ 4385,
respectively). Sick leave accounts for about 50% of the ¢otk in all
the groups already at an early stage of the dis&@aseannual total cost
for the 151 patients with a recent-onset joint inflamnmatiothis county
in 1999-2000 was considerable, approximately US$ 500 000 (4.3 million
SEK) in 1999-2000, as judged from extrapolation from theepatohort
of 56 patients, using the figure US$ 3300/patient/year. lbean
concluded that all inflammatory joint diseases are r&btiexpensive
initially because of the high indirect costs. However, ndshe ReA
patients go into remission, and the lifetime costs faselmatients are
probably not high. However, since most of the RA patienis helong

disease, the lifetime costs of RA are enormous.

This study underlines the importance of early refemdltaeatment.
Early referral and early start of therapy have beenddo be the optimal
treatment principle, as early therapy has been showtilt@ince the
prognosis and costs of RA (43, 178). In this study, 33% of the RA
patients were in remission at six months, and 31% at éacsy figures
considerably higher than in a Swedish patient cohort@7#e patients
in remission) (179), and figures comparable to the reangsite for a
patient cohort treated with the sawthooth principle mdfid, 32% (180).
Both the early referral and treatment, and the populatioeebsetting,
might explain the high remission rate in our cohort. Nesdications that
enable better inflammatory control are now availabld,early induction
of therapy has been shown to influence the prognosis andatdéts
(178). The role of the new biological treatment optionReA,

particularly anti-TNFe treatment, has not yet been established.
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14. Conclusions

1. The incidence of RA, ReA, psoriatic arthropathy, sarcdidriéis and
undifferentiated arthritis in this population-based stunipgared well
with figures published earlier. Cases of Lyme disease vage. The
referral bias was estimated to be small.

2. Forty-five per cent of the patients with early arthriteed evidence of a
recent infection preceding the arthritis, as indicdmgthboratory tests
and/or disease historampylobacter jguni ReA dominated the ReA
group.

3. Anti-CCP antibodies had high specificity for RA in this paticohort
of early arthritis. Serum COMP was elevated in &l dimgnosis
groups, indicating cartilage involvement even in earlylraélf-
limiting disease.

4. The health care costs per patient with RA and ReA duhedirst
months of follow-up were quite similar, roughly US$4000. Costewe
lower for the patients with undifferentiated arthritis anler
arthritides. Indirect costs caused about 50% of the toted etrstady

at the beginning of the disease.
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16. Svensk sammanfattning

| denna prospektiva populationsbaserade tvarsnittsstudie frivstiaget
Kronoberg, presenteras data pa vuxna patienter med nydebuterade
inflammatoriska ledsjukdomar under ett ar (1999-2000). Den tathém
incidensen av artrit i var 115/100 000. F6r reumatoid aR)(var
incidensen 24/100 000 (29/100 000 for kvinnor och 18/100 000 fér man),
for reaktiva artriter (ReA) 28/100 000 och for ospecificeradeenrt
41/100 000. Incidensen av sarkoidosartrit Bolrelia-utldst artrit var

lag. | en kohort utgjord av 71 patienter med mycket tidigtart
(artritsymptom hogst 3 manader), undersoktes sambandeteijdénde
infektioner mindre an 3 manader fran sjukdomsdebut. Hosaréarm
halften fanns indikationer pa foregaende infektion, offastrointestinalt
och sarskiltCampylobacter jejuni. Tva patienter hade haft en foregaende
infektion medChlamydia pneumoniae och tva hade en foregaende
infektion med parvovirus B19. Artriten gick i remission hiestalet
patienter med foregdende infektion — signifikant oftare aridnégaende
infektionstecken saknades. Vi undersokte tva serummarkiingCCP
antikroppar och COMP (en broskmolekyl), hos 69 patienter-GGtP
antikroppar hade hog diagnostisk specificitet for RA och kskdg
RA-patienterna fran andra diagnosgrupper. COMP-nivaernanxkijéla

i serum hos flera patienter i alla diagnosgrupper, vilket tgder
broskengagemang redan mycket tidigt i sjukdomsforloppet. Kostmader
for vard och sjukskrivningar under de forsta manaderna av sjukdomen
analyserades i en patientgrupp bestaende av 56 fall med myliget ti
artrit. Redan tidigt i sjukdomsforloppet var kostnaderna hiiggot
ovantat var kostnaderna for gruppen av patienter med reaktiva

ledinflammationer nastan lika hoga som for patientened RA.
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Sjukskrivning svarade for nastan 50% av de totala kostnadstiora.
kostnadsvariationer sags inom grupperna av patienter matdasa
diagnos. Mediankostnaden for RA-patienter var 37 400 SEK (US$4385),
vilket kan jamféras med 34 800 SEK (US$4085) for ReA. FOr patiester
med ospecificerad artrit var mediankostnaden 12 600 SEK (US$1482)
och for patienterna med 6vriga diagnoser 28 700 SEK (US$33&1). F
samtliga 151 patienter med tidig artrit i Landstinget Kromgld€99-

2000 var den totala arliga kostnaden ca. 4,3 miljoner $SE$500 000).
Vid nydebuterad artrit ar tidig remittering till reumatglviktigt for
stallningstagande till medicinsk behandling for att effekiésnma
inflammationen och motverka funktionsnedsattning, men oftksatt

minska sjukdomsrelaterade kostnader, sarskilt sjukskrivning.



78

17. References

1. Isomaki H, Raunio J, von Essen R, Hameenkorpi Rdémcie of
inflammatory rheumatic diseases in Finland. Scand J Rheumat
1978; 7(3):188-92.

2. Ropes MW, Bennet GA, Cobb S, Jacox R, Jessar RA: 1958
revision of diagnostic criteria for rhneumatoid arthriBsill Rheum
Dis 1958; 9:175-6.

3. Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fés
Cooper NS, et al.: The American Rheumatism Association 1987
revised criteria for the classification of rheumataithatis.
Arthritis Rheum 1988; 31(3):315-24.

4. Harrison BJ, Symmons DP, Barrett EM, Silman AJ: The
performance of the 1987 ARA classification criteria forunatoid
arthritis in a population based cohort of patients witlyea
inflammatory polyarthritis. American Rheumatism Associatib
Rheumatol 1998; 25(12):2324-30.

5. Machold KP, Stamm TA, Eberl GJ, Nell VK, Dunky A, fidann
M, et al.: Very recent onset arthritis--clinicalb&@atory, and
radiological findings during the first year of diseas&heumatol
2002; 29(11):2278-87.

6. Paimela L: The radiographic criterion in the 1987 revisgeria
for rneumatoid arthritis. Reassessment in a prospedtidy sf
early disease. Arthritis Rheum 1992; 35(3):255-8.



10.

11.

12.

13.

14.

15.

79

Kaarela K, Kauppi MJ, Lehtinen KE: The value o thCR 1987
criteria in very early rheumatoid arthritis. Scarfdhkumatol 1995;
24(5):279-81.

Wiles N, Symmons DP, Harrison B, Barrett E, Bardet, Scott
DG, et al.: Estimating the incidence of rheumatoid #rshtrying
to hit a moving target? Arthritis Rheum 1999; 42(7):1339-46.
Chan KW, Felson DT, Yood RA, Walker AM: Incidence of
rheumatoid arthritis in central Massachusetts. AthRheum
1993; 36(12):1691-6.

Uhlig T, Kvien TK, Glennas A, Smedstad LM, Forre OeTh
incidence and severity of rheumatoid arthritis, redutis a
county register in Oslo, Norway. J Rheumatol 1998; 25(6):1078-
84.

Dugowson CE, Koepsell TD, Voigt LF, Bley L, Nelson Jhia)iBg
JR: Rheumatoid arthritis in women. Incidence rategaup health
cooperative, Seattle, Washington, 1987-1989. Arthritis Rheum
1991; 34(12):1502-7.

Riise T, Jacobsen BK, Gran JT: Incidence and prevaleic
rheumatoid arthritis in the county of Troms, northernvixoy. J
Rheumatol 2000; 27(6):1386-9.

Doran MF, Pond GR, Crowson CS, O'Fallon WM, Gabriel SE
Trends in incidence and mortality in rheumatoid arthitis
Rochester, Minnesota, over a forty-year period. Arthritisuin
2002; 46(3):625-31.

Kaipiainen-Seppanen O, Aho K: Incidence of chronic
inflammatory joint diseases in Finland in 1995. J Rheun2i00;
27(1):94-100.

Hakala M, Pollanen R, Nieminen P: The ARA 1987 revisierie

select patients with clinical rheumatoid arthritis frarpopulation



16.

17.

18.

19.

20.

21.

22.

23.

80

based cohort of subjects with chronic rheumatic diseagetard
for drug reimbursement. J Rheumatol 1993; 20(10):1674-8.
Kaipiainen-Seppanen O, Aho K, Isomaki H, Laakso Mdewce
of rheumatoid arthritis in Finland during 1980-1990. Ann Rheum
Dis 1996; 55(9):608-11.

Savolainen E, Kaipiainen-Seppanen O, Krdger L, Luodua
Total incidence and distribution of inflammatory joinseases in a
defined population : Results from the Kuopio 2000 Arthritis
Survey. J Rheumatol 2003; In press.

Symmons DP, Barrett EM, Bankhead CR, Scott DG, &ilAha
The incidence of rheumatoid arthritis in the United Kingdom:
results from the Norfolk Arthritis Register. Br J Rheatol 1994;
33(8):735-9.

Linos A, Worthington JW, O'Fallon WM, Kurland LT: The
epidemiology of rheumatoid arthritis in Rochester, Minnesata
study of incidence, prevalence, and mortality. Am J Epidé
1980; 111(1):87-98.

Guillemin F, Briancon S, Klein JM, Sauleau E, Podrélow
incidence of rheumatoid arthritis in France. Scand guRfatol
1994; 23(5):264-8.

Drosos AA, Alamanos |, Voulgari PV, Psychos DN, Katsafaki
Papadopoulos |, et al.: Epidemiology of adult rheumatoidiasthr
in northwest Greece 1987- 1995. J Rheumatol 1997; 24(11):2129-
33.

Del Puente A, Knowler WC, Pettitt DJ, Bennett PHyIHI
incidence and prevalence of rheumatoid arthritis in Rndans.
Am J Epidemiol 1989; 129(6):1170-8.

Jacobsson LT, Hanson RL, Knowler WC, Pillemer SjtPBt],

McCance DR, et al.: Decreasing incidence and prevalaince



24.

25.

26.

27.

28.

29.

30.

31.

32.

81

rheumatoid arthritis in Pima Indians over a twenty-fyear
period. Arthritis Rheum 1994; 37(8):1158-65.

Carter ET, McKenna CH, Brian DD, Kurland LT: Epidelogy of
Ankylosing spondylitis in Rochester, Minnesota, 1935- 1973.
Arthritis Rheum 1979; 22(4):365-70.

Carbone LD, Cooper C, Michet CJ, Atkinson EJ, O'Fal,
Melton LJ: Ankylosing spondylitis in Rochester, Minnesota, 1935-
1989. Is the epidemiology changing? Arthritis Rheum 1992;
35(12):1476-82.

Kaipiainen-Seppanen O, Aho K, Heliovaara M: Incideanu
prevalence of ankylosing spondylitis in Finland. J Rheunifi®v;
24(3):496-9.

Kaipiainen-Seppanen O: Incidence of psoriatic arthmitisnland.

Br J Rheumatol 1996; 35(12):1289-91.

Shbeeb M, Uramoto KM, Gibson LE, O'Fallon WM, Gabriel S
The epidemiology of psoriatic arthritis in Olmsted County,
Minnesota, USA, 1982-1991. J Rheumatol 2000; 27(5):1247-50.
Moll IM, Wright V: Psoriatic arthritis. Semin ArthsitRheum

1973; 3(1):55-78.

Dougados M, van der Linden S, Juhlin R, Huitfeldt B, Amor B,
Calin A, et al.: The European Spondylarthropathy Study Group
preliminary criteria for the classification of spondyfadpathy.
Arthritis Rheum 1991, 34(10):1218-27.

Alenius GM, Jidell E, Nordmark L, Rantapaa DahlgvidDSease
manifestations and HLA antigens in psoriatic arthritigorthern
Sweden. Clin Rheumatol 2002; 21(5):357-62.

Ahvonen P, Sievers K, Aho K: Arthritis associated wignsinia
enterocolitica infection. Acta Rheumatol Scand 1969; 1882)-

53.



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

82

Dumonde D: Introduction to part Il. Principal evidensgogiating
rheumatic diseases with microbial infection., in Infectand
immunology in the rheumatic diseases. Edited by Dumonde D.
Oxford, Blackwell, 1976, pp 95-96.

Olhagen B: Postinfective or reactive arthritis.rféich Rheumatol
1980; 9(4):193-202.

Willkens RF, Arnett FC, Bitter T, Calin A, FishierFord DK, et
al.: Reiter's syndrome. Evaluation of preliminaryeard for
definite disease. Arthritis Rheum 1981; 24(6):844-9.

Calin A: Reiter's syndrome., in Spondylarthropathiegel by
Calin A. Orlando, Grune and Stratton, 1984, pp 119-150.
Kingsley G, Sieper J: Third International Workshop onckea
Arthritis. 23-26 September 1995, Berlin, Germany. Report and
abstracts. Ann Rheum Dis 1996; 55(8):564-84.

Amor B: Reiter's syndrome. Diagnosis and clinical feature
Rheum Dis Clin North Am 1998; 24(4):677-95.

Pacheco-Tena C, Burgos-Vargas R, Vazquez-Melladazdyi€d,
Perez-Diaz JA: A proposal for the classification of gais for
clinical and experimental studies on reactive arthitiRheumatol
1999; 26(6):1338-46.

Kvien TK, Glennas A, Melby K, Granfors K, Andrup O,
Karstensen B, et al.: Reactive arthritis: incidemieggering agents
and clinical presentation. J Rheumatol 1994; 21(1):115-22.
Aletaha D, Eberl G, Nell VP, Machold KP, SmolenBfactical
progress in realisation of early diagnosis and treatoigpdtients
with suspected rheumatoid arthritis: results from twocimed
guestionnaires within three years. Ann Rheum Dis 2002;
61(7):630-4.

Saraux A, Malillefert JF, Fautrel B, Flipo RM, Kayel@fforgue



43.

44,

45,

46.

47.

48.

49.

83

P, et al.: Laboratory and imaging studies used by French
rheumatologists to determine the cause of recent ongetrjuitis
without extra-articular manifestations. Ann Rheum Dis 2002
61(7):626-9.

Mottonen T, Hannonen P, Korpela M, Nissila M, Kaogai H,
llonen J, et al.: Delay to institution of therapy amduction of
remission using single- drug or combination-disease-yiogjf
antirheumatic drug therapy in early rheumatoid arthiirshritis
Rheum 2002; 46(4):894-8.

van der Heide A, Jacobs JW, Bijlsma JW, Heurkens AH, va
Booma-Frankfort C, van der Veen MJ, et al.: The elffeciess of
early treatment with "second-line" antirheumatic dru4gs.
randomized, controlled trial. Ann Intern Med 1996; 124(8):699-
707.

Visser H, le Cessie S, Vos K, Breedveld FC, HalkedHdw to
diagnose rheumatoid arthritis early: a prediction model for
persistent (erosive) arthritis. Arthritis Rheum 2002; 46(2):857-
Hulsemann JL, Zeidler H: Undifferentiated arthriisan early
synovitis out-patient clinic. Clin Exp Rheumatol 1995; 13(1):37-
43.

Zeidler H: Undifferentiated arthritis and spondylarthtbpas a
major problem of diagnosis and classification. Scand liRbtol
Suppl 1987; 65:54-62.

Zeidler H, Hulsemann JL: Benign polyarthritis and unckffiiated
arthritis an epidemiological terra incognita. Scand dURimatol
Suppl 1989; 79:13-20.

Morel J, Legouffe MC, Bozonat MC, Sany J, Eliaou J&kiries JP,
et al.: Outcomes in patients with incipient undifferatetd arthritis.
Joint Bone Spine 2000; 67(1):49-53.



50.

51.

52.

53.

o4.

55.

56.

S7.

58.

59.

84

Jantti JK, Kaarela K, Lehtinen KE: Seronegativgadithritis: a
23-year follow-up study. Clin Rheumatol 2002; 21(5):353-6.
Kvien TK, Glennas A, Melby K: Prediction of diagnosiscute
and subacute oligoarthritis of unknown origin. Br J Rhdoima
1996; 35(4):359-63.

Jansen LM, Van Schaardenburg D, Van Der Horst-Bran&m
Dijkmans BA: One year outcome of undifferentiated pdlyatis.
Ann Rheum Dis 2002; 61(8):700-3.

Green M, Marzo-Ortega H, McGonagle D, Wakefield Ruénean
S, Conaghan P, et al.: Persistence of mild, earlymmflatory
arthritis: the importance of disease duration, rheumagmitbf, and
the shared epitope. Arthritis Rheum 1999; 42(10):2184-8.
Newkirk MM: Rheumatoid factors: what do they tell ds?
Rheumatol 2002; 29(10):2034-40.

Husby G, Gran JT, Johannessen A: Epidemiological anetig
aspects of IgM rheumatoid factors. Scand J Rheumatol 3986l
75:213-8.

Wolfe F, Cathey MA, Roberts FK: The latex test résbi
Rheumatoid factor testing in 8,287 rheumatic disease patien
Arthritis Rheum 1991; 34(8):951-60.

del Puente A, Knowler WC, Pettitt DJ, Bennett PH: ifle@ence

of rheumatoid arthritis is predicted by rheumatoid fatter in a

longitudinal population study. Arthritis Rheum 1988; 31(10):1239-

44,

Aho K, Heliovaara M, Maatela J, Tuomi T, Palosu&®fieumatoid
factors antedating clinical rheumatoid arthritis. J Rheahi®91;
18(9):1282-4.

Halldorsdottir HD, Jonsson T, Thorsteinsson J, Valdisaar H: A

prospective study on the incidence of rheumatoid artlamieng



60.

61.

62.

63.

64.

65.

85

people with persistent increase of rheumatoid factor. Rimsum
Dis 2000; 59(2):149-51.

Paimela L, Palosuo T, Leirisalo-Repo M, Helve T, Aho K
Prognostic value of quantitative measurement of rheuthéctor
in early rheumatoid arthritis. Br J Rheumatol 1995; 34(12611
50.

Listing J, Rau R, Muller B, Alten R, Gromnica-lhleHggemann
D, et al.: HLA-DRB1 genes, rheumatoid factor, and eley4i-
reactive protein: independent risk factors of radiographic

progression in early rheumatoid arthritis. Berlin I&@obrating

Rheumatological Study Group. J Rheumatol 2000; 27(9):2100-9.

Aman S, Paimela L, Leirisalo-Repo M, Risteli J, kanen H,
Helve T, et al.: Prediction of disease progressiogairty
rheumatoid arthritis by ICTP, RF and CRP. A compara@iyear
follow-up study. Rheumatology (Oxford) 2000; 39(9):1009-13.
Rau R, Herborn G, Zueger S, Fenner H: The effeédt&-DRB1
genes, rheumatoid factor, and treatment on radiogragease
progression in rheumatoid arthritis over 6 years. J Ria¢ol 2000;
27(11):2566-75.

Kaltenhauser S, Wagner U, Schuster E, Wassmuth RldA$no
Seidel W, et al.: Immunogenetic markers and seropositivégtipt
radiological progression in early rheumatoid arthritdependent
of disease activity. J Rheumatol 2001; 28(4):735-44.

Alarcon GS, Schrohenloher RE, Bartolucci AA, WdRd J
Williams HJ, Koopman WJ: Suppression of rheumatoid factor
production by methotrexate in patients with rheumatoiakid.
Evidence for differential influences of therapy and chhigtatus
on IgM and IgA rheumatoid factor expression. Arthritis Rheum
1990; 33(8):1156-61.



86

66. Nesher G, Osborn TG, Moore TL: Effect of treatmeni wit
methotrexate, hydroxychloroquine, and prednisone on lymphocyte
polyamine levels in rheumatoid arthritis: correlationhathe
clinical response and rheumatoid factor synthesis. G{m E
Rheumatol 1997; 15(4):343-7.

67. Charles PJ, Smeenk RJ, De Jong J, Feldmann M, Mdini R
Assessment of antibodies to double-stranded DNA induced in
rheumatoid arthritis patients following treatment witHixninab, a
monoclonal antibody to tumor necrosis factor alpha: findings
open-label and randomized placebo-controlled trials. Arshriti
Rheum 2000; 43(11):2383-90.

68. Sebbag M, Simon M, Vincent C, Masson-Bessiere MaGi,
Durieux JJ, et al.: The antiperinuclear factor and theadled
antikeratin antibodies are the same rheumatoid artepasific
autoantibodies. J Clin Invest 1995; 95(6):2672-9.

69. Baeten D, Peene |, Union A, Meheus L, Sebbag Me &ret al.:
Specific presence of intracellular citrullinated protems |
rheumatoid arthritis synovium: relevance to antifilaggrin
autoantibodies. Arthritis Rheum 2001; 44(10):2255-62.

70. Vincent C, Simon M, Sebbag M, Girbal-Neuhauser E,ddxridJ,
Cantagrel A, et al.: Immunoblotting detection of autoantibsdo
human epidermis filaggrin: a new diagnostic test for rhetord
arthritis. J Rheumatol 1998; 25(5):838-46.

71. Vincent C, de Keyser F, Masson-Bessiere C, Sebbagis EM,
Serre G: Anti-perinuclear factor compared with the stedal
"antikeratin" antibodies and antibodies to human epidermis
filaggrin, in the diagnosis of arthritides. Ann Rheum Dis 1999;
58(1):42-8.

72. Vasiliauskiene L, Wik A, Hoier-Madsen M: Prevalerand



73.

74.

75.

76.

77.

78.

79.

87

clinical significance of antikeratin antibodies and otenological
markers in Lithuanian patients with rheumatoid arthriisn

Rheum Dis 2001; 60(5):459-66.

Nogueira L, Sebbag M, Vincent C, Arnaud M, Fournie B,
Cantagrel A, et al.: Performance of two ELISAs for fdatigrin
autoantibodies, using either affinity purified or deiminated
recombinant human filaggrin, in the diagnosis of rheurdato
arthritis. Ann Rheum Dis 2001; 60(9):882-7.

Union A, Meheus L, Humbel RL, Conrad K, Steiner G, Me&r

H, et al.: Identification of citrullinated rheumatoidtartis-specific
epitopes in natural filaggrin relevant for antifilaggrin auti@ody
detection by line immunoassay. Arthritis Rheum 2002; 46(5):1185-
95.

Vincent C, Nogueira L, Sebbag M, Chapuy-Regaud S, Arnaud M,
Letourneur O, et al.: Detection of antibodies to deiteida
recombinant rat filaggrin by enzyme-linked immunosorbent assay:
a highly effective test for the diagnosis of rheumatoibréis.

Arthritis Rheum 2002; 46(8):2051-8.

Paimela L, Gripenberg M, Kurki P, Leirisalo-Repo Mitikeratin
antibodies: diagnostic and prognostic markers for early ragaich
arthritis. Ann Rheum Dis 1992; 51(6):743-6.

Forslind K, Vincent C, Serre G, Svensson B: Altgfgrin
autoantibodies in early rheumatoid arthritis. Scand JRla¢ol

2000; 29(5):320-2.

Forslind K, Vincent C, Serre G, Svensson B: Altgfgrin

antibodies in early rheumatoid arthritis may predict radwial
progression. Scand J Rheumatol 2001; 30(4):221-4.

Meyer O, Combe B, Elias A, Benali K, Clot J, Sangt al.:

Autoantibodies predicting the outcome of rheumatoid aighr



80.

81.

82.

83.

84.

85.

86.

87.

88

evaluation in two subsets of patients according to sewvaifrity
radiographic damage. Ann Rheum Dis 1997; 56(11).682-5.
Aho K, Palosuo T, Lukka M, Kurki P, Isomaki H, Kautian H, et
al.: Antifilaggrin antibodies in recent-onset artlwitscand J
Rheumatol 1999; 28(2):113-6.

Genevay S, Hayem G, Verpillat P, Meyer O: An eygatr
prospective study of outcome prediction by antiperinudieator
and antikeratin antibodies at onset of rheumatoid aghAtn
Rheum Dis 2002; 61(8):734-6.

Paimela L, Palosuo T, Aho K, Lukka M, Kurki P, Leiris&epo
M, et al.: Association of autoantibodies to filaggrin watm active
disease in early rheumatoid arthritis. Ann Rheum Dis 2001;
60(1):32-5.

Aho K, Palosuo T, Heliovaara M, Knekt P, Alha P, f&ssen R:
Antifilaggrin antibodies within "normal” range predict tmeatoid
arthritis in a linear fashion. J Rheumatol 2000; 27(12):2743-6.
Kessel A, Rosner |, Zuckerman E, Golan TD, Toubi & of
antikeratin antibodies to distinguish between rheumatoltiast
and polyarthritis associated with hepatitis C infectioRh&umatol
2000; 27(3):610-2.

Schellekens GA, de Jong BA, van den Hoogen FH, vantte Pu
LB, van Venrooij WJ: Citrulline is an essential congint of
antigenic determinants recognized by rheumatoid arthritisfgpec
autoantibodies. J Clin Invest 1998; 101(1):273-81.
Schellekens GA, Visser H, de Jong BA, van den Hoogen FH
Hazes JM, Breedveld FC, et al.: The diagnostic propesties
rheumatoid arthritis antibodies recognizing a cyclic ditrated
peptide. Arthritis Rheum 2000; 43(1):155-63.
Goldbach-Mansky R, Lee J, McCoy A, Hoxworth J, Yarbgro C



88.

89.

90.

91.

92.

93.

94.

89

Smolen JS, et al.: Rheumatoid arthritis associated metilbodies in
patients with synovitis of recent onset. Arthritis Res 2000;
2(3):236-43.

Kroot EJ, de Jong BA, van Leeuwen MA, Swinkels H, van de
Hoogen FH, van't Hof M, et al.: The prognostic valuerdf-ayclic
citrullinated peptide antibody in patients with recent-onse
rheumatoid arthritis. Arthritis Rheum 2000; 43(8):1831-5.
Bizzaro N, Mazzanti G, Tonutti E, Villalta D, TozzBli
Diagnostic accuracy of the anti-citrulline antibody adsay
rheumatoid arthritis. Clin Chem 2001; 47(6):1089-93.

Zeng X, Ai M, Tian X, Gan X, Shi Y, Song Q, et aliagnostic
value of anti-cyclic citrullinated Peptide antibody inipats with
rheumatoid arthritis. J Rheumatol 2003; 30(7):1451-5.

Bas S, Perneger TV, Seitz M, Tiercy JM, Roux-Lomiégrd
Guerne PA: Diagnostic tests for rheumatoid arthritisngarison
of anti-cyclic citrullinated peptide antibodies, anti-kerat
antibodies and IgM rheumatoid factors. Rheumatology (Oxford)
2002; 41(7):809-14.

Meyer O, Labarre C, Dougados M, Goupille P, Cantagrel A,
Dubois A, et al.: Anticitrullinated protein/peptide antilyabsays
in early rheumatoid arthritis for predicting five yeadiographic
damage. Ann Rheum Dis 2003; 62(2):120-6.

Jansen AL, Van Der Horst-Bruinsma |, Van SchaardgnbuVan
De Stadt R, De Koning M, Dijkmans BA: Rheumatoid factad a
antibodies to cyclic citrullinated Peptide differentiateunatoid
arthritis from undifferentiated polyarthritis in patiemigh early
arthritis. J Rheumatol 2002; 29(10):2074-6.

Vencovsky J, Machacek S, Sedova L, Kafkova J, Ga#elp

Pesakova V, et al.: Autoantibodies can be prognostic maokers



95.

96.

97.

98.

99.

100.

101.

90

erosive disease in early rheumatoid arthritis. Ann RhBuis 2003;
62(5):427-30.

Bas S, Genevay S, Meyer O, Gabay C: Anti-cyctitlinated
peptide antibodies, IgM and IgA rheumatoid factors in the
diagnosis and prognosis of rheumatoid arthritis. Rheumatology
(Oxford) 2003; 42(5):677-80.

Jansen LM, van Schaardenburg D, van der Horst-Bruihsraa
der Stadt RJ, de Koning MH, Dilkmans BA: The predictiatue
of anti-cyclic citrullinated peptide antibodies in eantthaitis. J
Rheumatol 2003; 30(8):1691-5.

Rantapaa-Dahlqvist S, de Jong BAW, Hallmans G, Wadell G,
Sundin U, van Venrooij W: Antibodies against citrulliréite
peptides (CCP) predict the development of rheumatoiditsthr
Arthritis Rheum 2002; 46(9,suppl):452.

Salvador G, Gomez A, Vinas O, Ercilla G, CaneteMinoz-
Gomez J, et al.: Prevalence and clinical significananafcyclic
citrullinated peptide and antikeratin antibodies in palindromic
rheumatism. An abortive form of rheumatoid arthritis?
Rheumatology (Oxford) 2003; 42(8):972-5.

Lopez-Hoyos M, Marquina R, Tamayo E, Gonzalez-Rojas J, Izui
S, Merino R, et al.: Defects in the regulation of B apoptosis are
required for the production of citrullinated peptide autoanidmd
in mice. Arthritis Rheum 2003; 48(8):2353-61.

Huizinga TW: 23rd European Workshop for Rheumatology
Research. International Journal for Advances in Rhéalogy
2003; 1(2):79-80.

Kotaniemi A, Isomaki H, Hakala M, Risteli L, Rist&liincreased
type | collagen degradation in early rheumatoid arthtis.
Rheumatol 1994; 21(9):1593-6.



102.

103.

104.

105.

106.

107.

108.

91

Hakala M, Risteli L, Manelius J, Nieminen P, Risitelncreased
type | collagen degradation correlates with disease sgwuerit
rheumatoid arthritis. Ann Rheum Dis 1993; 52(12):866-9.
Aman S, Risteli J, Luukkainen R, Risteli L, KauppiNieminen
P, et al.: The value of synovial fluid analysis in #ssessment of
knee joint destruction in arthritis in a three yealofelup study.
Ann Rheum Dis 1999; 58(9):559-62.

Paimela L, Leirisalo-Repo M, Risteli L, Hakala M \4eT, Risteli
J: Type | collagen degradation product in serum of pistieith
early rheumatoid arthritis: relationship to diseasevagtand
radiological progression in a 3-year follow-up. BrideRmatol
1994; 33(11):1012-6.

Aman S, Hakala M, Risteli L, Risteli J: Increasgztl collagen
degradation is associated with a need for total joint cephnt
surgery in rheumatoid arthritis [letter]. Ann Rheum Dis 1996;
55(2):147.

Garnero P, Landewe R, Boers M, Verhoeven A, Van Deleh S,
Christgau S, et al.: Association of baseline levéimarkers of
bone and cartilage degradation with long-term progressigiraf
damage in patients with early rheumatoid arthritis: GGBRA
study. Arthritis Rheum 2002; 46(11):2847-56.

Sharif M, Salisbury C, Taylor DJ, Kirwan JR: Chanme
biochemical markers of joint tissue metabolism in aloanized
controlled trial of glucocorticoid in early rheumatoid attier
Arthritis Rheum 1998; 41(7):1203-9.

Gough AK, Peel NF, Eastell R, Holder RL, Lilley J,efynP:
Excretion of pyridinium crosslinks correlates with dseactivity
and appendicular bone loss in early rheumatoid arthAitis.
Rheum Dis 1994; 53(1):14-7.



92

109. Eberhardt K, Thorbjorn Jensen L, Horslev-Petersert#griBson
H, Lorenzen I, Wollheim F: Serum aminoterminal type IlI
procollagen peptide in early rheumatoid arthritis: relatodisease
activity and progression of joint damage. Clin Exp Rheomat
1990; 8(4):335-40.

110. Kroger H, Risteli J, Risteli L, Penttila I, Alrefe: Serum
osteocalcin and carboxyterminal propeptide of type | procollagen
in rheumatoid arthritis. Ann Rheum Dis 1993; 52(5):338-42.

111. Constantin A, Lauwers-Cances V, Navaux F, Abbal M, va
Meerwijk J, Mazieres B, et al.: Collagenase-1 (MMRahgl HLA-
DRB1 gene polymorphisms in rheumatoid arthritis: a prospect
longitudinal study. J Rheumatol 2002; 29(1):15-20.

112. Goldbach-Mansky R, Lee JM, Hoxworth JM, Smith D, Zhaltay
P, Schumacher RH, Jr., et al.: Active synovial matrix
metalloproteinase-2 is associated with radiographic erogsiwons
patients with early synovitis. Arthritis Res 2000; 2(2):145-53.

113. Posthumus MD, Limburg PC, Westra J, van Leeuwen MA, va
Rijswijk MH: Serum matrix metalloproteinase 3 levels dgri
treatment with sulfasalazine or combination of methaitexand
sulfasalazine in patients with early rheumatoid arsriti
Rheumatol 2002; 29(5):883-9.

114. Posthumus MD, Limburg PC, Westra J, Cats HA, Stewarvén
Leeuwen MA, et al.: Serum levels of matrix metalldpnoase-3 in
relation to the development of radiological damage irep&iwith
early rheumatoid arthritis. Rheumatology (Oxford) 1999;
38(11):1081-7.

115. Yamanaka H, Matsuda Y, Tanaka M, Sendo W, Nakajima H,
Taniguchi A, et al.: Serum matrix metalloproteinase 8 as

predictor of the degree of joint destruction during tlxensonths



116.

117.

118.

119.

120.

121.

122.

93

after measurement, in patients with early rheumatordiast
Arthritis Rheum 2000; 43(4):852-8.

Green MJ, Gough AK, Devlin J, Smith J, Astin P, Taldpet al.:
Serum MMP-3 and MMP-1 and progression of joint damage in
early rheumatoid arthritis. Rheumatology (Oxford) 2003; 42(1):83
8.

Garnero P, Gineyts E, Christgau S, Finck B, Delmas PD
Association of baseline levels of urinary glucosyl-gedagl-
pyridinoline and type Il collagen C-telopeptide with progi@s®f
joint destruction in patients with early rheumatoidatis.

Arthritis Rheum 2002; 46(1):21-30.

Saxne T, Heinegard D: Cartilage oligomeric matrotgin: a novel
marker of cartilage turnover detectable in synoviabfamnd blood.
Br J Rheumatol 1992; 31(9):583-91.

Neidhart M, Hauser N, Paulsson M, DiCesare PEhMIBA,
Hauselmann HJ: Small fragments of cartilage oligotneratrix
protein in synovial fluid and serum as markers for carilag
degradation. Br J Rheumatol 1997; 36(11):1151-60.

DeGroot J, Bank RA, Tchetverikov I, Verzijl N, TeKopp&ié:
Molecular markers for osteoarthritis: the road ahead. Gpimn
Rheumatol 2002; 14(5):585-9.

Fex E, Eberhardt K, Saxne T: Tissue-derived macronmlekand
markers of inflammation in serum in early rheumatotirars:
relationship to development of joint destruction in handbfaet.
Br J Rheumatol 1997; 36(11):1161-5.

Roux-Lombard P, Eberhardt K, Saxne T, Dayer JM, Wolllk&m
Cytokines, metalloproteinases, their inhibitors and legeti
oligomeric matrix protein: relationship to radiological prcggien

and inflammation in early rheumatoid arthritis. A prospech-



123.

124.

125.

126.

127.

128.

129.

130.

94

year study. Rheumatology (Oxford) 2001; 40(5):544-51.
Lindgvist EK, Eberhardt K, Heinegard D, Saxne T.: SeQMP
for risk assessment of joint destruction in early rhetoida
arthritis. Ann Rheum Dis 2002; 61(suppl 1):81.

Saxne T, Glennas A, Kvien TK, Melby K, Heinegard DeRse of
cartilage macromolecules into the synovial fluid in patiewth
acute and prolonged phases of reactive arthritis. AgtiRheum
1993; 36(1):20-5.

Crnkic M, Mansson B, Geborek P, Saxne T.: Serum-COMP
decreases in rheumatoid arthritis patients treatedimfitkimab or
etanercept. Ann Rheum Dis 2002; 61 (suppl 1):191

den Broeder AA, Joosten LA, Saxne T, Heinegard D, Féhner
Miltenburg AM, et al.: Long term anti-tumour necrosisttaalpha
monotherapy in rheumatoid arthritis: effect on radiologioairse
and prognostic value of markers of cartilage turnover and
endothelial activation. Ann Rheum Dis 2002; 61(4):311-8.
Combe B, Dougados M, Goupille P, Cantagrel A, Eliao&ibija
J, et al.: Prognostic factors for radiographic damagauity
rheumatoid arthritis: a multiparameter prospective stAdritis
Rheum 2001; 44(8):1736-43.

Kaarela K: Prognostic factors and diagnostic critarearly
rheumatoid arthritis. Scand J Rheumatol Suppl 1985; 57:1-54.
Chen JJ, Mu H, Jiang Y, King MC, Thomson G, CriswAll
Clinical usefulness of genetic information for predicting
radiographic damage in rheumatoid arthritis. J Rheurg@@p;
29(10):2068-73.

Woolf AD, Hall ND, Goulding NJ, Kantharia B, MaymaEYjison
G, et al.: Predictors of the long-term outcome ofyegyhovitis: a
5-year follow-up study. Br J Rheumatol 1991; 30(4):251-4.



131.

132.

133.

134.

135.

136.

137.

138.

95

Tunn EJ, Bacon PA: Differentiating persistent frotfilsaiting
symmetrical synovitis in an early arthritis clinic. BRheumatol
1993; 32(2):97-103.

Harrison BJ, Symmons DP, Brennan P, Bankhead CRetB&M,
Scott DG, et al.: Inflammatory polyarthritis in the amomity is not
a benign disease: predicting functional disability one g#tar
presentation. J Rheumatol 1996; 23(8):1326-31.
Gonzalez-Lopez L, Gamez-Nava Jl, Jhangri GS, RamosiREm
Russell AS, Suarez-Almazor ME: Prognostic factors fer th
development of rheumatoid arthritis and other connetisgee
diseases in patients with palindromic rheumatism. J Ragalm
1999; 26(3):540-5.

Flores D, Marquez J, Garza M, Espinoza LR: Reactileitss:
newer developments. Rheum Dis Clin North Am 2003; 29(1):37-
59.

Penttinen MA, Liu Y, Granfors K: The role of infectim the
pathogenesis of spondyloarthropathies with special reference t
human leukocyte antigen-b27. Curr Rheumatol Rep 2002;
4(6):518-24.

Gerard HC, Branigan PJ, Schumacher HR, Jr., Hudson AP:
Synovial Chlamydia trachomatis in patients with reactive
arthritis/Reiter's syndrome are viable but show abegané
expression. J Rheumatol 1998; 25(4).734-42.

Liu Y, Penttinen MA, Granfors K: Insights into the Role of
Infection in the Spondyloarthropathies. Curr Rheumatol Rep 2001;
3(5):428-34.

Tertti R, Granfors K, Lehtonen OP, Mertsola J, Makel,
Valimaki I, et al.: An outbreak of Yersinia pseudotuberculosis
infection. J Infect Dis 1984; 149(2):245-50.



139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

96

Yu D, Kuipers JG: Role of bacteria and HLA-B27 in the
pathogenesis of reactive arthritis. Rheum Dis Clin NAnh2003;
29(1):21-36.

Aho K, Ahvonen P, Lassus A, Sievers K, TilikainerHA:=A
antigen 27 and reactive arthritis. Lancet 1973; 2(7821):157.
Leirisalo-Repo M, Helenius P, Hannu T, Lehtinen A, kKaelyl
Taavitsainen M, et al.: Long-term prognosis of reactiveieatlla
arthritis. Ann Rheum Dis 1997; 56(9):516-20.

Leirisalo M, Skylv G, Kousa M, Voipio-Pulkki LM, Suota H,
Nissila M, et al.: Followup study on patients with [Reég disease
and reactive arthritis, with special reference to HLA#BArthritis
Rheum 1982; 25(3):249-59.

Mattila L, Leirisalo-Repo M, Koskimies S, Granfors3{itfonen A:
Reactive arthritis following an outbreak of Salmonéifection in
Finland. Br J Rheumatol 1994; 33(12):1136-41.

Thomson GT, DeRubeis DA, Hodge MA, Rajanayagami@an
RD: Post-Salmonella reactive arthritis: late clinisaduelae in a
point source cohort. Am J Med 1995; 98(1):13-21.

Locht H, Kihistrom E, Lindstrom FD: Reactive artlsraiter
Salmonella among medical doctors--study of an outbrkak.
Rheumatol 1993; 20(5):845-8.

Hannu T, Mattila L, Rautelin H, Pelkonen P, Lahdenr&idnen
A, et al.: Campylobacter-triggered reactive arthritippaulation-
based study. Rheumatology (Oxford) 2002; 41(3):312-8.
Weyand CM, Goronzy JJ: Clinically silent infectionpatients
with oligoarthritis: results of a prospective study. ARimeum Dis
1992; 51(2):253-8.

Braun J, Laitko S, Treharne J, Eggens U, Wu P, Distlet al.:

Chlamydia pneumoniae--a new causative agent of reaatikatis



97

and undifferentiated oligoarthritis. Ann Rheum Dis 1994,
53(2):100-5.

149. Hannu T, Puolakkainen M, Leirisalo-Repo M: Chlamydia
pneumoniae as a triggering infection in reactive arriti
Rheumatology (Oxford) 1999; 38(5):411-4.

150. Melby KK, Kvien TK, Glennas A, Anestad G: Chlamydia
pneumoniae as a trigger of reactive arthritis. Scandedtl Dis
1999; 31(3):327-8.

151. Harrison B, Silman A, Barrett E, Symmons D: Low @rexacy of
recent parvovirus infection in a population-based cohort i s
with early inflammatory polyarthritis. Ann Rheum Dis 1998;
57(6):375-7.

152. Cohen BJ, Buckley MM, Clewley JP, Jones VE, Putigk
Jacoby RK: Human parvovirus infection in early rheumasmid
inflammatory arthritis. Ann Rheum Dis 1986; 45(10):832-8.

153. Taylor HG, Borg AA, Dawes PT: Human parvovirus B19 and
rheumatoid arthritis. Clin Rheumatol 1992; 11(4):548-50.

154. Nikkari S, Luukkainen R, Mottonen T, Meurman O, Hanndhen
Skurnik M, et al.: Does parvovirus B19 have a role in rheaitat
arthritis? Ann Rheum Dis 1994; 53(2):106-11.

155. White DG, Woolf AD, Mortimer PP, Cohen BJ, Blake DR¢cé&n
PA: Human parvovirus arthropathy. Lancet 1985; 1(8426):419-21.

156. Murai C, Munakata Y, Takahashi Y, Ishii T, Shibata SryduT,
et al.: Rheumatoid arthritis after human parvovirus B18cindn.
Ann Rheum Dis 1999; 58(2):130-2.

157. Jonsson D, Husberg M: Socioeconomic costs of rheumatic
diseases. Implications for technology assessment.Tiatknol
Assess Health Care 2000; 16(4):1193-200.

158. van Jaarsveld CH, Jacobs JW, Schrijvers AJ, Heufddns



98

Haanen HC, Bijlsma JW: Direct cost of rheumatoid arghduring
the first six years: a cost- of-illness study. BrhikRmatol 1998;
37(8):837-47.

159. Kobelt G, Eberhardt K, Jonsson L, Jonsson B: Economic
consequences of the progression of rheumatoid artimriisveden.
Arthritis Rheum 1999; 42(2):347-56.

160. Cooper NJ, Mugford M, Scott DG, Barrett EM, Symmons DP:
Secondary health service care and second line drug desdsyo
inflammatory polyarthritis in Norfolk, UK. J Rheumatol 2000;
27(9):2115-22.

161. Newhall-Perry K, Law NJ, Ramos B, Sterz M, Wong \BKIpitt
KJ, et al.: Direct and indirect costs associated witlotiset of
seropositive rheumatoid arthritis. Western Consortium of
Practicing Rheumatologists. J Rheumatol 2000; 27(5):1156-63.

162. Merkesdal S, Ruof J, Schoffski O, Bernitt K, ZeitHeMau W:
Indirect medical costs in early rheumatoid arthritismposition of
and changes in indirect costs within the first threes/e&disease.
Arthritis Rheum 2001; 44(3):528-34.

163. Kobelt G, Jonsson L, Lindgren P, Young A, Eberhardt K:
Modeling the progression of rheumatoid arthritis: A two-count
model to estimate costs and consequences of rheumatwitisart
Arthritis Rheum 2002; 46(9):2310-9.

164. Wolfe F, Kleinheksel SM, Cathey MA, Hawley DJ, SpW/,
Fries JF: The clinical value of the Stanford Healthesssnent
Questionnaire Functional Disability Index in patientghwi
rheumatoid arthritis. J Rheumatol 1988; 15(10):1480-8.

165. Larsen A: A radiological method for grading the seyefit
rheumatoid arthritis. Scand J Rheumatol 1975; 4(4):225-33.

166. Cooper NJ, Mugford M, Symmons DP, Barrett EM, Scott DG:



167.

168.

169.

170.

171.

172.

173.

174.

99

Total costs and predictors of costs in individuals witlyear
inflammatory polyarthritis: a community-based prospectiveystu
Rheumatology (Oxford) 2002; 41(7):767-74.

Fister RD, Weymouth LA, McLaughlin JC, Ryan RW, TilRG:
Comparative evaluation of three products for the dietecif
Borrelia burgdorferi antibody in human serum. J Clin Midobb
1989; 27(12):2834-7.

Ekdahl C, Eberhardt K, Andersson SI, Svensson B: Asgess
disability in patients with rheumatoid arthritis. Usfea Swedish
version of the Stanford Health Assessment Questionr&sand J
Rheumatol 1988; 17(4):263-71.

Sonnenwirth A: Serologic tests in infectious disedisésndon.,
C.V. Mosby Company., 1980.

Svedhem A, Gunnarsson H, Kaijser B: Diffusion-inegelyme-
linked immunosorbent assay for routine detection of IgG akd Ig
antibodies to Campylobacter jejuni. J Infect Dis 1983; 148(1):82-
92.

Isomaki O, Vuento R, Granfors K: Serological diagnokis
salmonella infections by enzyme immunoassay. Lancet 1989;
1(8652):1411-4.

Wang SP, Kuo CC, Grayston JT: Formalinized Chlamydia
trachomatis organisms as antigen in the micro-
immunofluorescence test. J Clin Microbiol 1979; 10(2):259-61.
Gencay M, Koskiniemi M, Ammala P, Fellman V, Naemr,
Wahlstrom T, et al.: Chlamydia trachomatis seropositigity
associated both with stillbirth and preterm delivery. Apai8o0;
108(9):584-8.

Puolakkainen M, Hiltunen-Back E, Reunala T, Suhonen S,

Lahteenmaki P, Lehtinen M, et al.: Comparison of peréorces of



175.

176.

177.

178.

179.

180.

100

two commercially available tests, a PCR assay arghadichain
reaction test, in detection of urogenital Chlamydiahoeacatis
infection. J Clin Microbiol 1998; 36(6):1489-93.

Kaikkonen L, Lankinen H, Harjunpaa |, Hokynar K, Soderdund
Venermo M, Oker-Blom C, et al.: Acute-phase-specific
heptapeptide epitope for diagnosis of parvovirus B19 infeclion.
Clin Microbiol 1999; 37(12):3952-6.

Mattila L, Leirisalo-Repo M, Pelkonen P, Koskimie&gnfors
K, Siitonen A: Reactive arthritis following an outbreatk
Salmonella Bovismorbificans infection. J Infect 1998; 3&@9-
95.

Hannu T, Mattila L, Siitonen A, Leirisalo-Repo M: Ridae
arthritis following an outbreak of Salmonella typhimuriphmage
type 193 infection. Ann Rheum Dis 2002; 61(3):264-6.
Puolakka K, Kautiainen H, Métténen T, Korpela M, Hanndpg
Julkunen H, Luukkainen R, Vuori K, Paimela L, Blafield H,
Hakala M, Leirisalo-Repo M: Initial aggressive drug tneamnt
with DMARDs prevents work disability in early rheumatoid
arthritis. Arthritis Rheum 2002; 46(9)S:375.

Eberhardt K, Fex E: Clinical course and remissionimgtatients
with early rheumatoid arthritis: relationship to outcoafter 5
years. Br J Rheumatol 1998; 37(12):1324-9.

Mottonen T, Paimela L, Ahonen J, Helve T, Hannonen P
Leirisalo-Repo M: Outcome in patients with early rhetoith
arthritis treated according to the "sawtooth" strategyhiiis
Rheum 1996; 39(6):996-1005.



