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Predictive value of synovial fluid analysis in juvenile

chronic arthritis
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Abstract

To investigate the value of synovial fluid
analysis in predicting the articular evolution
of juvenile chronic arthritis, synovial fluid
from 29 patients with oligoarticular onset
juvenile chronic arthritis were examined
prospectively. The patients were subsequently
classified after a three year period of obser-
vation as having polyarticular (10 patients) or
pauciarticular (19 patients) disease. The
synovial fluid samples were analysed for total
and differential white blood cell count, total
protein, {3, microglobulin, and total comple-
ment activity.

For comparison, synovial fluid samples
from 95 patients with adult onset rheumatoid
arthritis were also analysed. In patients with
polyarticular disease polymorphonuclear cells
and f, microglobulin concentrations were
higher than in the patients with pauciarticular
disease (80 (29-2) v 58-1 (25-3), and 3-6 (1-2) v
2-2 (0-5) mg/l, respectively), but there was no
significant difference from the patients with
rheumatoid arthritis. Synovial fluid analysis
may be useful in predicting the evolution of
juvenile chronic arthritis and improve
definition of its subtypes.

The type of onset is probably one of the better
diagnostic and prognostic clues in juvenile
chronic arthritis.! 2 Nevertheless, the period of
observation necessary to define the type of onset
is not yet well established and it is still a matter
of debate whether six weeks, three months, or
six months® from onset are required to define
the chronic disease state. A multicentre
EULAR cooperative study recently published
by Prieur et al * suggests that a six month period
may be useful in defining the clinical type of
onset and that some laboratory findings such as
erythrocyte sedimentation rate, white blood cell
and platelet counts, levels of antinuclear anti-
bodies, rheumatoid factor, and HLA-B27 may
offer additional information. Few studies®’
have been published on the validity of synovial
fluid analysis for the assessment and outcome
of juvenile chronic arthritis. To investigate the
importance of this we studied the predictive
value of synovial fluid analysis in 29 patients
with oligoarticular onset juvenile chronic arth-
ritis classified, according to their evolution after
a period of three years of observation, into
polyarticular and pauciarticular subclasses.

Patients and methods
We examined the synovial fluid of 29 patients

with oligoarticular onset juvenile chronic
arthritis, first observed for six months. The
patients were then monitored for a period of
three years to define the type of juvenile chronic
arthritis. Thereafter the patients were divided
into two subgroups: those with polyarticular
(five or more joints affected) and pauciarticular
(four or fewer joints affected) disease. For
comparison, we also examined the synovial fluid
of 95 patients with adult onset rheumatoid
arthritis. Synovial fluid was obtained in all
patients with juvenile chronic arthritis by knee
joint arthrocentesis six months after the onset of
disease. In patients with rheumatoid arthritis
synovial fluid was also obtained from the knee
joint. In all patients with rheumatoid arthritis
and juvenile chronic arthritis, 3 ml of synovial
fluid were treated with sodium heparin as an
anticoagulant and used to determine the total
and differential white blood cell count; the
remaining synovial fluid was centrifuged at
1800 rev/min for 12 minutes and the supernatant
was stored at —20°C for up to 15 days. In these
samples the following determinations were
subsequently carried out: total protein concen-
tration by the biuret method, total complement
activity by Mayer’s method,® and B, micro-
globulin by radioimmunoassay (supplied by
Pharmacia, Uppsala, Sweden). Serum samples
from patients were tested for rheumatoid factor
(with a nephelometric method) and for anti-
nuclear antibodies (by indirect immuno-
fluorescence; discernible immunofluorescence
at serum dilutions of 1:20 or greater was
considered- positive). Of the 29 patients with
oligoarticular onset juvenile chronic arthritis,
only two serum samples were positive for
antinuclear antibodies at dilutions of 1:40 and
1:80, respectively; these two patients developed
polyarticular disease. No serum sample was
positive for rheumatoid factor.

Student’s ¢ test and linear regression analysis
were used for statistical analysis.

Results

The table shows the results for the analysis of
synovial fluid for the patients with juvenile
chronic arthritis and rheumatoid arthritis and in
the two subgroups with polyarticular and pauci-
articular disease. The white blood cell count did
not show a significant difference between
patients with juvenile chronic arthritis (19-5
(19-1)x10%1) and rheumatoid arthritis (21-2
(17-4)x 10°/1). A trend of higher white blood cell
count was shown in patients with polyarticular
disease (24-5 (18:9)x10%1) compared with
pauciarticular disease (169  (19-1)x10%/),
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Mean (SD) results of analyses of synovial fluid from 29 patients with oligoarticular onset juvenile chronic arthritis (JCA)
subdivided, according to the evolution, into polyarticular (polyA, 10 patients) and pauciarticular (pauciA, 19 patients)
disease, and in 95 patients with adult onset rheumatoid arthritis (RA)

Disease (no of White blood Polymorphonuclear  Total protein Total complement 3> microglobulin
patients) cell count cells (%) (g/) (U/ml) (mgll)

(x10°1)
JCA (29) 19-5(19-1) 69 (24- Dt 45(7) 29:5(15'Dt 2:8(0-8)t
PolyA (10) 24-5(18-9) 80(29-2)* 48 (7 32:4(15-8) 36(1-2)""
PauciA (19) 16:9(19°1) 58-1(25°3)§ 43(7) 27-1(16) 2:2(0°5)"" §§
RA (95) 21:2(17°4) 84:4 (28)1§ 44(8) 2216ty 4(1-8)t §§

Polyarticular disease v pauciarticular disease: *p<0-05; *"p<0-01.
Rheumatoid arthritis » JCA: +p<0-05; 1p<0-001.

Rheumatoid arthritis v pauciarticular disease: §p<0-05; §§p<0-001.

Rheumatoid arthritis v polyarticular disease: p<0-05.

although the difference was not significant. The
percentage of polymorphonuclear cells was
higher in patients with rheumatoid arthritis
(844 (28)%) than in all patients with juvenile
chronic arthritis (69 (24:1)%, p<0-05) and in
patients with pauciarticular disease (58°1
(25-3)%, p<0-05), and in patients with poly-
articular disease (80 (29:2)%) than with pauci-
articular disease (p<<0-05). No difference in
total protein concentration was found among
the groups. Total complement activity was
higher in patients with juvenile chronic arthritis
(295 (15°7) U/ml) than in patients with
rheumatoid arthritis (22 (16-1) U/ml, p<0-05)
and in patients with polyarticular disease (32-4
(15°8) U/ml) compared with patients with
rheumatoid arthritis (p<<0-05). The values of 3,
microglobulin were higher in patients with
rheumatoid arthritis (4 (1'8) mg/l) than in
patients with juvenile chronic arthritis (28 (0-8)
mg/l, p<0-001) and in patients with pauci-
articular disease (2:2 (0'5) mg/l, p<0-001).
There was also a difference between patients
with pauciarticular and polyarticular disease
(36 (1-2) mg/l, p<0-001), but not between
patients with polyarticular disease and rheuma-
toid arthritis.

Linear regression analysis was applied in all
groups and subgroups comparing each white
blood cell count and other parameters measured,
but no significant correlation was seen.

Discussion

The follow up study showed that in 10 of 29
(34:5%) patients with juvenile chronic arthritis
with oligoarticular onset of disease, the number
of joints affected changed over three years. This
observation suggests that the six month obser-
vation period now used is too brief for the
definition of the type of disease progression. As
the principle purpose of the definition of onset
is a more rational approach to treatment, a’
longer period of observation may compromise
the validity of this intervention. In fact, in the
subset of patients with polyarticular disease, as
in adult rheumatoid arthritis, the course of
arthritis is often progressive and intervention
with remission inducing drugs may be appro-
priate.

Other factors may help to further characterise
these patients. For this reason it is necessary to
also consider the subtypes of juvenile chronic
arthritis.? Prieur et al * suggest that the best way
to define the various subgroups of juvenile
chronic arthritis is to include some laboratory

investigations. However, synovial fluid analysis
is not considered in their laboratory evaluation,
probably because the synovial fluid is not
always easily obtained. Our study indicates that
when the volume of synovial fluid is increased,
its analysis may offer some useful aids to
evaluate the progression of juvenile chronic
arthritis.

Of the analyses of synovial fluid performed,
not all seem to show the same predictive value.
In fact, the total white blood cell count does not
seem to be very useful in differentiating juvenile
chronic arthritis from adult rheumatoid arthritis.
Nevertheless, although not significantly,
probably due to a small number of patients, we
found a higher white blood cell count in patients
with polyarticular disease than in those with
pauciarticular or rheumatoid arthritis, or both.
It has been reported® that the total white blood
cell count in the synovial fluid of patients with
juvenile chronic arthritis may be among the
highest found in non-infectious arthritis and,
in some instances, such a finding may also be
observed'? in the oligoarticular form. This may
be associated with a higher count of poly-
morphonuclear cells. In our experience, the
percentage of polymorphonuclear cells in
patients with juvenile chronic arthritis is lower
than in those with rheumatoid arthritis, and in
patients with polyarticular disease it is higher
than in those with pauciarticular disease.

In our study the total complement levels of
synovial fluid in patients with adult rheumatoid
arthritis are decreased when compared with all
patients with juvenile chronic arthritis and
polyarticular disease. This is in agreement with
previous reports® and may reflect a higher
concentration of immunocomplexes in the
synovial fluid of patients with rheumatoid
arthritis.

B2 Microglobulin concentrations in the
synovial fluid are higher in patients with
rheumatoid arthritis than in those with juvenile
chronic arthritis and in patients with poly-
articular disease than in those with pauciarticular
disease or juvenile chronic arthritis, or both. It
has been shown that f, microglobulin, a low
molecular weight protein homologous with the
constant region of IgG polypeptide chains and
part of the HLA system,!' is found in higher
concentration in the synovial fluid of patients
with rheumatoid arthritis compared with
patients with seronegative arthritides.!? It is
possible that the higher values of f, micro-
globulin found in the synovial fluid of patients
with evolved polyarticular disease and juvenile
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chronic arthritis may reflect a rheumatoid
arthritis type outcome of these patients. On the
other hand, the lower values in patients with
pauciarticular disease may indicate that in these
patients the disease has an outcome similar to
seronegative arthritides. High concentrations of
{3, microglobulin may also indicate an increased
risk of developing amyloidosis, a serious
complication of juvenile chronic arthritis, ' as it
is often seen in diseases associated with chroni-
cally high concentrations of B, microglobulin. '*

Unfortunately, only some of our patients
have been evaluated for the HLA system. We
think that an extension of the HLA study and a
longer period of follow up are required to
obtain more information. Our study seems to
indicate, however, that when possible analysis
of synovial fluid should be considered among
the investigations which may contribute to a
better assessment of the subtypes of juvenile
chronic arthritis.
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