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IINNTTRROODDUUCCTTIIOONN

Rheumatoid arthritis (RA) is a common autoim-
mune disease. It is a chronic inflammatory disorder
of unknown etiology and multifactorial pathogenesis
that affects joints and other tissues. RA is characteri-
zed by a symmetric polyarthritis involving the small
joints of the hands and feet, and most frequently af-
fecting the metacarpophalangeal, proximal interpha-
lageal and wrist joints. Clinical articular and peri-ar-
ticular manifestations include joint swelling and ten-
derness to palpation, with morning stiffness and se-
vere motion impairment in the involved joints. 

RA is a clinical diagnosis. In order to classify pati-
ents for studies, the American College of Rheumato-
logy (ACR) has generated classification criteria. The
most commonly used criteria are the ACR 1987 clas-
sification criteria, which include the following criteri-
a: morning stiffness, arthritis of 3 or more joint areas,
arthritis of hand joints, symmetric arthritis, serum rhe-
umatoid factor (RF), rheumatoid nodules, and radiog-
raphic changes. A patient is classified as having RA if
he or she satisfies at least 4 of the 7 criteria for at least
6 weeks. RA has a wide clinical spectrum, ranging
from self-limiting disease to progressive chronic disea-
se with extra-articular manifestations.
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AABBSSTTRRAACCTT
In 1993 a special Early Arthritis Clinic (EAC) was established at the Department of Rheumatology of the Leiden University Medical

Center in order to detect and treat inflammatory disorders early in the disease state, especially early rheumatoid arthritis. Patients with

confirmed arthritis of recent onset (less than two years) were included by rheumatologists and trained research nurses. Parameters of

first and follow-up visits (3, 6 and 9 months and yearly) that were entered in the EAC-database include the medical history, physical

diagnostic examination, laboratory tests, questionnaires, radiographic joint scores and diagnosis. This database enables us to conduct

research on arthritis, with an emphasis on rheumatoid arthritis, in many ways. Physicians and basic scientists have studied cellular im-

munology and genetic, environmental and clinical risk factors in order to determine the pathophysiologic mechanisms of inflammatory

arthritis. The present article is a review on reports published from the EAC. Over the past ten years, these reports have been highly

relevant for both daily clinical practice and research. Present and planned future studies, as described in this article, reconfirm the im-

portance of an EAC framework to ensure that research continues on this disease in the Leiden EAC area. 

THE LEIDEN EARLY ARTHRITIS 
CLINIC: CURRENT CONCEPTS IN THE 
PATHOGENESIS AND TREATMENT OF
EARLY ARTHRITIS
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AA  UUNNIIQQUUEE  PPOOPPUULLAATTIIOONN --
BBAASSEEDD  IINNCCEEPPTTIIOONN  CCOOHHOORRTT

The Leiden Early Arthritis Clinic (EAC) was started
in 1993 in order to detect and treat inflammatory di-
sorders early in the disease state, especially early RA
(1, 2). In order to obtain early referrals by general
practitioners (GPs), a campaign was started among
GPs to refer patients with suspected arthritis as soon
as possible to the rheumatology department of the
Leiden University Medical Center. Our rheumato-
logy outpatient clinic is the only center for rheuma-
tic disease patients in a semi-rural area with more
than 300, 000 inhabitants. Patients can be seen at
the EAC within two weeks. They are asked to be inc-
luded in the EAC if the suspected arthritis is confir-
med by a rheumatologist and the symptoms of arthri-
tis do not exceed two years. Second opinions are
excluded. All parameters, ranging from history-ta-
king, physic-diagnostic examination (general physi-
cal examination and a painful and swollen joint co-
unt), laboratory tests and questionnaires to radiog-
raphic joint scores are obtained by rheumatologists
and trained research nurses. These data are entered
into the EAC-database by encoded number. Based
on the test results, a diagnosis is recorded at the se-
cond visit, two weeks later, and is revised during the
follow-up visits after 3 months, 6 months and yearly.
EAC follow-up was ended, if arthritis had not been
observed by a rheumatologist for one year without

the use of disease-modifying antirheumatic drugs
(DMARDs) or in case of posttraumatic arthritis, pseu-
do-gout or gout. 

The major purpose of these cohorts was at that ti-
me partly epidemiological, i. e. , to see which frac-
tion of patients with early arthritis would go on to
develop RA. But it had also a scientific purpose. The
researchers started collecting data at baseline from
these patients in the hope to find markers of disease
progression into RA. The term ‘early’ RA, however,
is not precisely defined in the literature, and has be-
come a moving target over the years as the striving
for effective intervention became more and more
ambitious. 

The presumed steps in the pathogenesis of RA are
presented in FFiigguurree  11. Our research has been focu-
sed on two major categories: risk factors (genetic, en-
vironmental and clinical) and cellular immunology
(autoantibodies, T cells, synoviocytes, cartilage deg-
rading products and cytokines). The interactions bet-
ween these two categories and the course of inflam-
matory arthritis are presented in FFiigguurree  11. 

Moreover, given the fact that many patients are
seen before they fullfill the ACR criteria, this cohort
is ideally suited to study disease dynamics. To this
end we will discuss the definition of undifferentiated
arthritis (UA), the natural course of UA, clinical cha-
racteristics that predict the progression from UA to
RA and pathophysiological differences between UA
and RA. 

FFiigguurree  11. RReesseeaarrcchh  mmooddeell  ffoorr  mmeecchhaanniissmmss  iinnvvoollvveedd  iinn  iinnffllaammmmaattoorryy  aarrtthhrriittiiss



DDEEFFIINNIITTIIOONNSS  OOFF  EEAARRLLYY  
AARRTTHHRRIITTIISS  AANNDD  UUAA

The published trials evaluating treatment strategies
in RA all include patients classified according to the
1987 ACR-criteria for RA. These criteria are generally
accepted and are developed by experts that compared
characteristics of patients with longstanding ´classical’
RA (mean disease duration 8 years). In clinical practi-
ce, patients presenting with an early arthritis frequ-
ently have an undifferentiated disease that in time may
progress to a polyarthritis fulfilling the ACR-criteria for
RA or may have a more benign disease course. The
ACR criteria have been criticized as they have low
discriminative ability in patients presenting with re-
cent onset arthritis (3-6). This is not surprising conside-
ring the method by which the criteria were formulated
and the components of the ACR-criteria. One of the
criteria is the presence of erosions on the radiographs
of hands and wrists. In the early phases of RA only
13% of the patients have erosive disease (7). Additio-
nally, erosions often initially present in the small joints
of the feet and appear at a later point in the disease co-
urse in the small joints of the hands (8). Also rheuma-
toid nodules are very rare in the early phases of RA
and rheumatoid factor is present in only 50% of the
patients with early RA (9). This indicates that at pre-
sent a set of criteria is needed that applies to early UA
to differentiate the UA patients that will progress to RA
from those that will have a more benign disease cour-
se. Before the characteristics that predict the disease
outcome in UA patients can be identified, a general
acceptance on the definition for early UA is needed.
In the literature several terms that refer to arthritis of
recent onset are used, but they refer to distinct catego-
ries of patients and should therefore be separated.
Most frequently used are the terms ‘early arthritis’,
‘early RA’ and undifferentiated arthritis. Early arthritis
is the description of a state in which there is a (mono-
, oligo- or poly) arthritis that has a recent onset. In ca-
se of early arthritis the disease can be undifferentiated
or differentiated. For example, about 20%of the pati-
ents that present with an early arthritis directly fulfill
the ACR-criteria and thus can be classified as RA. This
indicates that in early RA per definition the ACR-crite-
ria for RA are fulfilled. Since the ACR criteria also sta-
te that the patients fulfill the criteria for at least 6 we-
eks, shorter disease duration than six weeks is by de-
finition impossible in case of early RA. Patients with
an early arthritis may also fulfill classification criteria

for other diagnoses. Finally, those early arthritis pati-
ents that can not be classified according to ACR-crite-
ria and in whom the arthritis is not septic or reactive
in origin have per exclusionem an undifferentiated art-
hritis. Discerning UA from early arthritis and early RA
is relevant when comparing studies that describe mo-
dels that predict the disease outcome. This is also re-
levant for studies that assess therapeutic efficacy as the
generalizability of these studies depends on the pati-
ent group that is included. UA patients may provide
an opportunity as it is to be expected that the process
that drives chronicity can be influenced more effecti-
vely when it is less established.

NNAATTUURRAALL  DDIISSEEAASSEE  CCOOUURRSSEE  OOFF  UUAA

The natural disease course of UA is variably repor-
ted in several inception cohorts. This is not only due
to the use of different definitions for UA, but is also a
result of differences in inclusion criteria for several
early arthritis cohorts. For example, inclusion in the
Norfolk Arthritis Registry (UK) required the presence
of at least two swollen joints (10), whereas for inclusi-
on in the Leeds EAC (UK) (11) or the arthritis cohort
from Wichita (USA) the presence of synovitis was not
required (12). On the other hand, some EAC did not
include patients with UA but only patients that fulfil-
led the criteria for RA (13, 14). Inclusion criteria from
early arthritis cohorts differ not only in the presen-
ce/absence of arthritis, but also in the required
symptom duration. Patients could be included in the
NOAR when the arthritis was present for at least four
weeks, whereas symptom duration of more than 12
weeks was an exclusion criteria for the early arthritis
cohort from Birmingham. Different inclusion and exc-
lusion criteria instigate the enrolment of different gro-
ups of patients and clarifies that different results are
observed when the natural disease course is studied. 

Early arthritis cohorts that included all patients
with at least one swollen joint reported that at initial
presentation about 20%of the patients fulfilled the
criteria for RA and that 35%-54% of the patients pre-
sented with UA (15, 16). In case of UA the disease
course was diverse: 40-55% remitted spontaneously
(16-19), 35%-50%(7, 15) developed RA and the re-
maining patients developed other diagnoses or re-
mained undifferentiated. 

These data also illustrate that when evaluating stu-
dies on UA patients the duration of symptoms are of
importance for the outcome of the patient group. In
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other words, an UA from recent onset (several weeks)
has a different natural course than an arthritis that af-
ter one year of follow-up is still unclassified (persistent
UA). In the Leiden EAC, patients that after one year of
follow-up had persistent UA developed only in a mi-
nority (10%) RA later on in the disease course. 

Intriguingly, the reported rates of spontaneous re-
mission patients in case of UA are importantly diffe-
rent from those in RA. Whereas remission was achie-
ved in 40-55%of the patients with recent onset UA,
the remission rate in RA is at most 10-15% (20, 21).
Apparently, the chance to achieve a natural remissi-
on becomes smaller when the disease process is mo-
re matured. This supports the notion that chronicity
might be more easily reversed in the phase of UA. 

PPRREEDDIICCTTIINNGG  PPRROOGGRREESSSSIIOONN  
FFRROOMM  UUAA  TTOO  RRAA

As UA has a variable disease course and
DMARD-therapy is potentially toxic, only the UA
patients that have a high chance to develop RA are
preferentially treated with DMARDs, whereas the
patients that will achieve a spontaneous remission
will preferentially not receive these drugs. This un-

derlines that a model that is able to predict the di-
sease outcome in individual patients with UA is
needed. Initial attempts to define such prognostic
criteria have been made by Visser et al. based on
the Leiden EAC (22). This model predicts disease
persistency and erosiveness. For the development
of this model all early arthritis patients were inclu-
ded and not only patients with UA. Consequently,
patients that at first presentation were classified as
e. g. reactive arthritis or RA were also included.
However, the natural course of these diseases, alre-
ady known as reactive arthritis is in most cases re-
mitting and RA is in most cases a persistent disor-
der. This indicates that patients with a diagnosis of
which the disease course is well-known may skew
a model that predicts the disease outcome. As the
model of Visser et al. was not developed using spe-
cifically patients with UA, this model is not optimal
to guide individualized treatment decision in UA.
Recently, a model that predicts the disease outco-
me in individual patients with UA was developed
also based on the Leiden EAC (23). From a total co-
hort of 1700 early arthritis patients, 570 patients
presented with UA. After one year of follow-up
31% of the UA patients had progressed to RA. The
remaining two-thirds had developed other diagno-

Form to calculate a patient’s prediction score
1. What is the age? Multiply by 0. 02 
2. What is the gender? In case female: 1 point
3. What is the distribution of involved joints?

In case small joints hands and feet: 0.5 point
In case symmetric 0.5 point
In case upper extremities 1 point

Or: in case upper and lower extremities 1.5 points 
4. What is the length of the VAS morning stiffness (range 0-100 mm)?

In case 26-90 mm 1 point
In case > 90 mm 2 points

5. What is the number of tender joints?
In case 4-10 0.5 point
In case 11 or higher 1 point

6. What is the number of swollen joints?
In case 4-10 0.5 point
In case 11 or more 1 point

7. What is the C-reactive protein level (mg/L)?
In case 5-50 0.5 point
In case 51 or higher 1.5 points

8. Is the Rheumatoid factor positive? If yes 1 point
9. Are the anti-CCP antibodies positive? If yes 2 points

Total score

FFiigguurree  22AA.



ses (16%), had achieved spontaneous remission
(26%) or remained unclassified (26%). Clinical
characteristics between the UA-patients that had
and had not developed RA were compared and
using logistic regression analysis the variables that
were independent predictors for the development
of RA were selected. This resulted in the construc-
tion of a prediction rule as well as a graph on one
could easily read the probability to develop RA as
a value between 0 and 1 (FFiigguurree  22AA  aanndd  22bb) (23).
The discriminative ability of this prediction rule
was assessed by the area under the receiver opera-
tor curve, which was 0. 89 for the derivation cohort
and 0. 97 for the replication cohort. The total pre-
diction score ranged between 0 and 14. All patients
with a score < 4 did not progress and all patients
with a score > 10 did progress to RA. With the cu-
toff levels < 6 and > 8 the negative and positive pre-
dictive values were 91%and 84%respectively. As
this prediction rule consists of 9 variables that are
regularly assessed at the outpatient clinic (age, gen-
der, distribution of involved joints, morning stiff-
ness severity, number of tender and swollen joints,
C-reactive protein (CRP), RF and anti-CCP antibodi-
es), this prediction rule can be easily applied in da-
ily practice. Moreover, as the prediction rule esti-
mates the chance for an individual patient to prog-

ress to RA in a percentage, application of this rule
might facilitate the involvement of patients them-
selves in treatment decision-making. 

BBIIOOLLOOGGIICCAALL  MMEECCHHAANNIISSMMSS  IINN  UUAA  
AANNDD  RRAA
Subsequently, the question arises which biologi-

cal mechanism is responsible for the progression
from UA to RA. The identified nine risk factors may
provide clues. Therefore possible mechanisms un-
derlying the association with each of these variables
and RA-development are shortly discussed. 

11.. AAggee

Ageing is associated with a decline in a large
number of physiological functions as well as immu-
ne function. Impairment in cellular, humoral and
innate immunity might predispose persons with an
increasing age to amongst others RA. Relevant
changes in the innate immune system are an altered
phagocyte function and an increased production of
pro-inflammatory cytokines such as IL-1, TNF-α
and IL-6 (the latter is responsible for the increase in
CRP that is seen in elderly persons) (24). Modifica-
tion of the adaptive immune system is exemplified
by the development of a polyreactive antibody pro-
duction at higher age (25). The immunosenescence
is further discussed in reference 26 (26) but might
predispose to arthritis or mediate an aggressive di-
sease course. 

22.. GGeennddeerr

Sex hormones influence the predisposition to
autoimmune diseases. In general, men are less pro-
ne than women. This might be caused by anti-inf-
lammatory effects of androgens. Recently it was de-
monstrated that PPAR·, a gene in CD4+ T cells, is
sensitive to androgen levels and is higher expressed
in males, which induced higher levels of Th2 cyto-
kines and consequently a lower susceptibility to
Th1-mediated autoimmune diseases (27). Estrogen
is also able to suppress arthritis in mouse models
(28) and the use of oral anticontraceptives might be
associated with a lower risk on RA development
(29). However, this finding was not replicated in
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the Nurses’ Health study (30). Additionally, both
estrogen and androgen inhibit bone resorption (31).
Moreover, sex hormones may have local effects
which seem to consist mainly in modulation of cell
proliferation and cytokine production (i. e. , TNF-α,
IL-1). Altogether, these data suggest that postmeno-
pausal women exhibit a pro-inflammatory cytokine
profile that might contribute to the higher inciden-
ce of RA in these women. 

33.. DDiissttrriibbuuttiioonn  ooff  iinnvvoollvveedd  jjooiinnttss

RA particularly affects the small joints of the
hands and feet, whereas in some other rheumatolo-
gic diseases the large joints are preferentially infla-
med. At present the reason for this predilection is not
clear. It has recently been suggested that differential
accumulation of regular T cells in different joints
may dictate the anatomic spectrum seen in arthritis
syndromes (32). However this hypothesis is based on
animal models and whether this might explain the
distribution of inflamed joints in human is not
known. 

44.. SSeevveerriittyy  ooff  mmoorrnniinngg  ssttiiffffnneessss

Although in clinical practice the presence of mor-
ning stiffness is a specific marker for RA, the anato-
mical substrate causing morning stiffness is ample
examined. Straub et al. proposed that the symptom
stiffness is due to edema formation mediated by cir-
culating pro-inflammatory cytokines (33). The obser-
vations that the pro-inflammatory cytokines TNF-α
and IL-6 exhibit a circadian rhythm and that these le-
vels peak around 6. 00-7. 00 hour in RA patients
might support this hypothesis and explain why stiff-
ness is most severe in the early morning. 

55.. CC--rreeaaccttiivvee  pprrootteeiinn,,  nnuummbbeerr  ooff  tteennddeerr  aanndd  
sswwoolllleenn  jjooiinnttss..

As already discussed, IL-6 enhances the hepatic
production of CRP, explaining that in situations in
which IL-6 is increased (older age, inflammation)
CRP levels are elevated. Therefore, the CRP level di-
rectly reflects the level of pro-inflammatory cytoki-
nes. Additionally, also the number of tender joints

and the number of swollen joint may mirror the level
of the pro-inflammatory processes. It is reasonable to
suggest that in case of increased (local) pro-inflam-
matory activity the biological processes that genera-
te RA are boosted. 

66.. RRhheeuummaattooiidd  ffaaccttoorr  aanndd  aannttii--CCCCPP  aannttiibbooddiieess  

The association between most of the above men-
tioned factors and RA are (in part) mediated by an
increase in pro-inflammatory cytokines, and thus
reflect a quantitative trait. The last two items of the
prediction model, the presence of autoantibodies,
are primarily a qualitative trait. Although it is still
uncertain whether these autoantibodies are of pat-
hophysiological importance or the result of a
bystander effect, the specificity of anti-CCP antibo-
dies for the development of RA is extensively repor-
ted. A recent study revealed that not only the pre-
sence of anti-CCP antibodies, but in case of anti-
CCP positivity also the level of these antibodies, is
correlated with an increased risk on progressing
from UA to RA (34). Moreover, not only the level
but also the nature of the autoantibody response is
different in UA and RA. Patients with UA have a lo-
wer number of anti-CCP isotypes than patients with
RA and, similarly, the UA patients that progressed to
RA had a higher number of isotypes compared to
the UA patients that did not develop RA (35). Furt-
hermore, a recent study by van der Linden et al. (36)
suggested that the isotype anti-CCP-2 remains the
most powerful serologic test for predicting the deve-
lopment of RA and that anti-CCP-2 antibodies were
also a marker of severe disease. This information is
especially important, because the rheumatology
community has increasingly recognized the value of
earlier diagnosis and treatment of RA. 

In conclusion, the biological mechanisms underl-
ying UA and RA differ both in quantity (e. g. level
pro-inflammatory cytokines) and quality (e. g. auto-
antibody response). Apparently, UA patients that ha-
ve more of these quantitative or qualitative traits ha-
ve a concomitant higher risk to progress to RA. 

CCLLIINNIICCAALL  IINNTTEERRVVEENNTTIIOONN  SSTTUUDDIIEESS

Presently, early arthritis trials are embedded in
the EAC follow-up structure in order to ensure long
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term follow-up of these patients. The “BeSt” trial is a
multi-center randomised trial in which four different,
disease activity score (DAS)-steered, dynamic (inclu-
ding tapering to drug-free remission) treatment stra-
tegies are compared (37, 38). Two groups (group 1,
sequential monotherapy, and group 2, step-up com-
bination therapy) started with methotrexate (MTX)
monotherapy, with introduction of combination the-
rapy with infliximab or prednisolone in case of insuf-
ficient response to at least three conventional
DMARDs. The other two groups started with combi-
nation therapy (group 3, initial combination therapy
with MTX, salazopyrine (SSZ) and prednisolone, and
group 4, initial combination therapy with MTX and
infliximab). The initial combination therapy groups
showed an earlier improvement in DAS, HAQ and
quality of life (39), earlier remission and less radiolo-
gical progression compared with the initial monot-
herapy groups. The dynamic study design aiming at
a DAS 2. 4 or less resulted in comparable results in
functional ability in the four treatment groups from
the end of the first year of treatment onwards, me-
anwhile enabling most patients in the initial combi-
nation therapy groups to taper their medication and
most patients in the initial monotherapy groups to in-
crease or change their medication. Despite only a
brief period of clinical differences in response early
in the trial between the treatment arms, patients trea-
ted with initial combination therapy still had signifi-
cantly less joint damage progression after five years
as compared with the initial monotherapy groups.
After five years, 48%of patients are in clinical remis-
sion, defined as a DAS less than 1. 6 (40). Fourteen,
16, 10 and 19%of patients had by then successfully
discontinued all antirheumatic drugs. The patients in
sustained drug-free remission (>one year) barely sho-
wed radiological progression after the discontinuati-
on of DMARDs. The BeSt study showed that, with
continuous steering at low disease activity, a compa-
rable disease state could be achieved in all four gro-
ups, independent of initial treatment. 

The effective management of patients with recent
onset UA is difficult. Early initiation of MTX has be-
en shown to be effective in slowing progression to
RA and in reducing the level of joint damage at a
group level (41). However, the rate of spontaneous
remission in early UA is considerable (40–50%) and
only one-third of patients with UA will develop RA
(17-19). Thus, the ability to accurately predict outco-
me at an individual patient level, to allow accurate

individualized treatment decision-making, is an im-
portant goal. 

Since little is known on the outcome and treat-
ment of UA, a double blind, placebo-controlled trial
the ”PROMPT” study was conducted in Leiden (41).
This study is a double-blind, placebo-controlled,
randomized, multicenter trial involving 110 patients
with UA who fulfilled the American College of Rhe-
umatology (ACR) 1958 criteria for probable RA. Tre-
atment started with MTX (15 mg/week) or placebo
tablets, and every three months the dosage was in-
creased if the DAS was > 2. 4. After 12 months, the
study medication was tapered and discontinued. Pa-
tients were followed up for 30 months. When a pati-
ent fulfilled the ACR criteria for RA (primary end po-
int), the study medication was changed to MTX. Jo-
int damage was scored on radiographs of the hands
and feet. In 22 of the 55 patients (40%) in the MTX
group, UA progressed to RA compared with 29 of 55
patients (53%) in the placebo group. However, in the
MTX group, patients fulfilled the ACR criteria for RA
at a later time point than in the placebo group (P= 0.
04), and fewer patients showed radiographic prog-
ression over 18 months (P= 0. 046). This study pro-
vided evidence for the efficacy of MTX treatment in
postponing the diagnosis of RA, as defined by the
ACR 1987 criteria, and retarding radiographic joint
damage in UA patients. 

AACCPPAA  PPOOSSIITTIIVVEE  AANNDD  AACCPPAA  NNEEGGAATTIIVVEE  RRAA: 
DDIIFFFFEERREENNTT  DDIISSEEAASSEESS??

The main genetic risk factor for RA, the HLA re-
gion, has been known for 25 years. Previous rese-
arch has demonstrated, within the RA population,
an association between HLA–DRB1 alleles carrying
the shared epitope (SE) and anti-CCP antibodies.
For the Leiden EAC, the odds ratio (OR) describing
the association of two copies of the SE allele with
anti-CCP positivity (using no copies of the SE allele
in the healthy control group as the referent) was 11.
79 (P < 0. 0001), while the OR for one SE allele was
4. 37 (P < 0. 0001). No association with the SE was
observed in the Dutch anti-CCP negative RA pati-
ents. For an American genetic study in multicase fa-
milies, the “”NARAC”, linkage and association
analysis revealed the SE to be associated only with
anti-CCP positive disease and not with anti-CCP
negative disease. Stratified analyses indicated that
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anti-CCP antibodies primarily mediated association
of the SE with joint damage or disease persistence.
Therefore, HLA–DRB1 alleles encoding the SE are
specific for disease characterized by antibodies to
citrullinated peptides, indicating that these alleles
do not associate with RA as such, but rather with a
particular phenotype. 

Antibodies to citrullinated proteins are highly
specific for RA and precede the onset of disease
symptoms, indicating a pathogenetic role for these
antibodies in RA. We showed that distinct genetic
risk factors are associated with either anti-CCP posi-
tive disease or anti-CCP negative disease. These da-
ta are important as they indicate that distinct patho-
genic mechanisms are underlying anti-CCP positive
disease or anti-CCP negative disease. Likewise, the-
se observations raise the question of whether anti-
CCP positive RA and anti-CCP negative RA are cli-
nically different disease entities. We therefore inves-
tigated whether RA patients with anti-CCP antibodi-
es have a different clinical presentation and disease
course compared with patients without these auto-
antibodies. In a cohort of 454 incident patients with
RA, 228 patients were anti-CCP positive and 226
patients were anti-CCP negative. The early
symptoms, tender and swollen joint count, and CRP
level at inclusion, as well as the swollen joint count
and radiological destruction during four years of fol-
low-up, were compared for the two groups. There
were no differences in morning stiffness, type, loca-
tion and distribution of early symptoms, patients’ ra-
ted disease activity and CRP at inclusion between
RA patients with and without anti-CCP antibodies.
The mean tender and swollen joint count for the dif-
ferent joints at inclusion was similar. At follow-up,
patients with anti-CCP antibodies had more swollen
joints and more severe radiological destruction. Ne-
vertheless, the distribution of affected joints, for
swelling, bone erosions and joint space narrowing,
was similar. In conclusion, the phenotype of RA pa-
tients with or without anti-CCP antibodies is similar
with respect to clinical presentation but differs with
respect to disease course. 

Also the synovitis in patients with anti-CCP posi-
tive RA differs from that in patients with anti-CCP
negative RA, notably with respect to more infiltra-
ting lymphocytes in the synovium in anti-CCP posi-
tive patients. These anti-CCP positive patients were
also associated with a higher rate of local joint des-
truction as shown in a synovial tissue biopsy study

performed by Oosterhout et al. (42). Furthermore,
there was more fibrosis and increased synovial li-
ning layer present in the anti-CCP negative RA pati-
ents and these differences were already present
early in the disease. 

In the PROMPT study, subgroup analysis revea-
led that the beneficial outcomes were most prono-
unced in UA patients with anti-CCP. In striking con-
trast, in the anti-CCP negative subgroup, the effect
of MTX on the development of RA, the radiographic
progression, and even on the signs and symptoms,
was not demonstrable. Although these groups were
small, a post hoc analysis suggested that only anti-
CCP positive UA patients, who have the highest risk
of developing RA, had benefit from early MTX treat-
ment. Also this supports the growing evidence that
anti-CCP positive and anti-CCP negative UA are dif-
ferent disease entities that should be approached
differently. 

It has been suggested that the Leiden EAC pati-
ents may not be representative of RA patients seen in
community practices, since there is a high rate of
spontaneous remission in this cohort, possibly due to
the pattern of very early referral of patients with art-
hritis to the clinic. The Leiden EAC has therefore his
limitations concerning the applicability of results
from this cohort for other countries. However, the
Leiden EAC cohort has a valuable contribution to our
understanding of the pathogenesis of RA and has hel-
ped us distinguish patients with UA whose disease
will progress to full-blown RA. 

CCOONNCCLLUUSSIIOONN

This brief review has given an impression on the
past, present and future work performed on the Lei-
den Early Arthritis Clinic. The EAC enables us to con-
duct research on arthritis in many ways. Physicians
and fundamental scientists have studied cellular im-
munology and genetic, environmental and clinical
risk factors in order to determine pathophysiologic
mechanisms of inflammatory arthritis. Over the past
years, reports on the EAC have been highly relevant
for both daily clinical practice and research. The stu-
dies described in this article, reconfirm the importan-
ce of an EAC framework to ensure continuous rese-
arch of the Leiden EAC area. 
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