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Abstract
Objective—To investigate the develop-
ment of chronic joint symptoms in pa-
tients presenting with acute oligoarthritis
including knee joint synovitis with eVu-
sion and explore whether prognostic in-
formation can be derived from initial
synovial fluid concentrations of aggrecan
and cartilage oligomeric matrix protein
(COMP) for development of chronic joint
symptoms.
Methods—Retrospective follow up of 25
patients identified in a bank of knee joint
synovial fluids collected consecutively
from patients presenting with knee joint
synovitis and symptoms from at most
three additional joints and in whom no
diagnosis could be established at presen-
tation.
Results—The 10 patients who developed
chronic joint symptoms were character-
ised by lower knee joint synovial fluid con-
centrations of aggrecan as well as lower
aggrecan/COMP ratios (p<0.001) than the
15 patients who had a transient arthritis.
No other clinical or laboratory diVerences
between the groups were apparent at the
time of presentation.
Conclusions—The synovial fluid content
of aggrecan is a potential tool in acute
arthritis for distinguishing patients with a
benign disease course from those who will
develop a chronic joint disorder.

(Ann Rheum Dis 1997;56:751–753)

Arthritis with acute onset frequently presents a
diagnostic challenge in rheumatology.1 After
identifying the rare cases of septic arthritis and
the cases of crystal induced arthritis, most of
the remaining patients will initially be diag-
nosed as having undiVerentiated non-
infectious inflammatory arthritis. In some of
these patients the disease course will reveal the
diagnosis, whereas in others the diagnosis will
remain unknown. In some patients the acute
arthritis will resolve completely while others
will develop a chronic joint disorder for exam-
ple, rheumatoid arthritis (RA). Conventional
clinical or laboratory variables often fail to
reveal the diagnosis in the acute phase, or pre-
dict the subsequent course of the arthritis.2

Thus, it is not possible to give the patient reli-
able prognostic information and importantly, it
is impossible to initiate aggressive treatment in
cases prone to rapid functional or structural

deterioration resulting from a chronic joint dis-
ease. As it is increasingly believed that such
early treatment is beneficial the lack of
diagnostic and prognostic instruments applica-
ble in the acute stage may preclude potentially
preventive treatment.3

Synovial fluid analyses of joint matrix
macromolecules represent a novel tool for the
study of tissue involvement in arthritis.4 Prom-
ising results regarding the diagnostic and prog-
nostic utility of such measurements have been
obtained.5 Notably, in acute stages of reactive
arthritis and crystal induced arthropathies with
normal radiographic appearance of the knee
joints, high concentrations of aggrecan, the
large aggregating cartilage proteoglycan, have
been found in synovial fluid.6 The concentra-
tions in these conditions significantly exceeded
the values found in RA patients with normal
knee joint radiographs and a duration of syno-
vitis comparable with that in reactive arthritis.6

Subsequently, as the joint symptoms subsided
in the patients with reactive arthritis, decreas-
ing synovial fluid concentrations of aggrecan
were found.7 In RA, the synovial fluid aggrecan
concentrations are highest in patients with
radiographically well preserved joints and
lower values are found in stages with pro-
nounced joint damage.6 8 In contrast, the syno-
vial fluid content of another primarily cartilage
derived macromolecule, cartilage oligomeric
matrix protein (COMP), does not appear to
vary considerably in diVerent phases of reactive
arthritis or RA.7 8 The ratio between the
concentrations of these markers in synovial
fluid has been used to reduce the confounding
eVect of variations in amounts of retrievable
fluid, regardless of the fact that the clearance
rates of the molecules may vary.8

In this retrospective study we have investi-
gated the development of chronic joint symp-
toms in patients initially presenting with acute
oligoarthritis including a synovitis of the knee
joint requiring joint fluid aspiration and where
a diagnosis could not be established at presen-
tation using clinical or routinely used labora-
tory variables. Furthermore, we explored the
concentration in synovial fluid of aggrecan and
COMP, as possible predictors of persisting
arthritis.

Methods
PATIENTS

A computer search of a bank of synovial fluid
samples collected consecutively from patients
in whom arthrocentesis had been performed
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because of a synovitis of the knee joint during a
five year period between 1983–88 was per-
formed. Eighty patients were classified as hav-
ing knee joint arthritis of unknown cause at the
time of joint aspiration. The charts of these
patients were surveyed. The requirements for
inclusion in the study were determined before-
hand. To be included and further studied we
required that the chart contained a description
of typical signs of synovitis, a duration of
symptoms as described by the patient not
exceeding six months, and lack of a previous
history of arthritis. We permitted presence of
symptoms from three additional joints. The
patient charts were used to determine the sub-
sequent evolution of the joint disorder. In 13
cases this was not possible because information
was only available from the period around the
time of presentation at the clinic. These 13
patients were approached by phone and
interviewed in 1995 concerning persistent joint
symptoms and contacts with other hospitals.
RA was diagnosed according to the ACR
criteria,9 psoriatic arthritis if typical skin symp-
toms were found in combination with a
Waaler-Rose negative arthritis, gout if intracel-
lular urate crystals were identified in synovial
fluid obtained from an acutely inflamed joint,
and osteoarthritis if radiographic changes
compatible with this disorder were present.
Reactive arthritis was diagnosed according to
Ahvonen et al.10

SAMPLE COLLECTION AND IMMUNOASSAYS

Synovial fluid samples were obtained, treated,
and stored as previously described.11

Aggrecan and COMP were quantified by
enzyme linked immunosorbent assays using
specific polyclonal antisera.11 12 The aggrecan
antiserum recognises epitopes in the core pro-
tein of the molecule. Analyses were performed
without knowledge of the clinical characteris-
tics of the patients.

STATISTICAL CALCULATIONS

Comparisons between groups were calculated
using the Mann-Whitney U test (two tailed)
except for sex where the ÷2 test was used. A p
value of <0.05 was considered significant.

Results
At the initial computer search we found 80
patients who at the time of joint fluid aspiration
had been diagnosed as having knee joint
arthritis of unknown cause with a duration of
synovitis not exceeding six months. By examin-
ing their charts it was found that 36 patients
already at the time of aspiration had an estab-
lished diagnosis. In 14 cases there was a history
of previous joint symptoms. Three patients had
died and were not possible to evaluate. In one
patient the arthritis was considered to be result
from a loose body and in another case the
arthritis was probably a paramalignant reac-
tion. These patients were not studied further.

The remaining 25 patients were further
studied and could be separated in two groups
according to the final diagnosis as shown in
table 1. Thus we were able to identify one
group (n = 15) with transient arthritis and one
group (n = 10) with chronic joint symptoms.

Table 1 also shows a comparison of some of
the features of the patients with transient
arthritis and chronic arthritis, respectively, at
the time of joint fluid aspiration. No significant
diVerence between the groups were found for
the clinical variables, erythrocyte sedimenta-
tion rate or haemoglobin concentration. In
contrast, the synovial fluid concentrations of
aggrecan were significantly higher in the
patients with transient arthritis (fig 1). The
COMP concentrations did not diVer between
the groups. To reduce the variability resulting
from varying amounts of synovial fluid present
in the diVerent joints we also calculated the
ratios between the aggrecan and COMP
concentrations. The ratios were significantly

Table 1 Characteristics of patients with transient arthritis (n=15) and chronic arthritis (n=10). The figures denote
median (range)

Transient arthritis Chronic arthritis p value

Final diagnosis (number of patients) Oligoarthritis 11 Oligoarthritis 3
Reactive arthritis 3 Rheumatoid arthritis 3
Gout 1 Osteoarthritis 2

Psoriatic arthritis 1
Seronegative large joint arthritis 1

Age 41 (25–75) 50 (34–75) NS
Sex (male/female) 8/7 4/6 NS
Duration of synovitis (months) 0.5 (0.03–2) 0.75 (0.25–5) NS
Number of swollen joints 1 (1–3) 2 (1–4) NS
ESR (mm/1st hour) 20 (3–27) 20 (5–50) NS
Haemoglobin (g/l) 136 (106–153) 134 (100–150) NS
SF-aggrecan (µg/ml) 182.5 (78.2–328.8) 71.3 (26.3–166.9) 0.0007
SF-COMP (µg/ml) 111.7 (54.1–226.8) 98.9 (38.3–199.6) NS
SF-aggrecan/COMP concentration ratio 1.7 (0.8–3.9) 0.8 (0.4–1.0) 0.0001

Figure 1 Synovial fluid concentrations of aggrecan in
patients with transient or chronic arthritis. The empty
circles denote the patients who developed RA.
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higher in the group with transient arthritis,
corroborating the diVerent joint fluid pattern of
the cartilage markers in the groups (fig 2).

Discussion
This retrospective follow up of patients who
presented with a first time oligoarthritis 7–11
years earlier indicates that quantification of
aggrecan in synovial fluid in the acute stage is a
possible way of diVerentiating between patients
with a benign, resolving course and those prone
to develop a chronic joint disorder. The use of
concentrations for comparisons might be a
confounding factor if there were considerable
diVerences in the amount of synovial fluid
present in the joints. To circumvent this we also
calculated the aggrecan/COMP ratio. This
strengthened the findings, indicating a different
turnover of aggrecan in the two groups. Thus
low concentrations of aggrecan in synovial fluid
in acute arthritis could be an early sign of
developing chronic arthritis. Notably, three
patients in this small study developed RA, two
Waaler-Rose positive and one negative. This
finding is somewhat in contrast with a previous
study, which showed that patients presenting
with knee joint arthritis who subsequently
developed RA all had symmetrical polyarthritis
at presentation.13 It should however be noted
that all the three patients in our study had oli-
goarthritis. Symptoms were apparent in the
other knee in two patients. One of these also
had synovitis in two MCP joints. The third
patient had synovitis in a wrist and an ankle in
addition to the knee joint.

In view of our previous findings of high
aggrecan values in the acute stages of reactive
arthritis it may be speculated that most of the

11 patients with transient arthritis in whom no
diagnosis was possible were suVering from this
condition.6 7 However, no systematic search for
aetiological agents was performed because of
the retrospective nature of the study. It may be
hypothesised that the high synovial fluid
content of aggrecan fragments in the transient
arthritides reflects release of newly synthesised
aggrecan molecules not incorporated in the
matrix, which could indicate that reparative
processes eYciently prevent further cartilage
degradation in these benign cases. (Månsson
B, Saxne T, unpublished observations.) On the
other hand, in the patients developing chronic
conditions, the capacity to repair may be inad-
equate and the aggrecan fragments released
perhaps predominantly reflect degradation of
structural molecules. Future studies using
antibodies with aYnity for fragments of struc-
tural molecules or such newly synthesised may
verify this hypothesis.

In conclusion, this study has for the first time
shown that the synovial fluid content of aggre-
can in patients with acute onset arthritis is
potentially useful for distinguishing patients
with a benign disease course from those who
will develop a chronic joint disorder, including
RA. This finding, if substantiated in a prospec-
tive study, should increase the possibility to
initiate early treatment in select cases.
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Figure 2 Synovial fluid aggrecan/COMP ratio in
patients with transient or chronic arthritis. The empty
circles denote the patients who developed RA.
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