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Abstract
Objective
Anticardiolipin antibodies (aCL) have been frequently detected in juvenile idiopathic arthritis (JIA), but have not been
associated with disease activity or clinical features of the antiphospholipid syndrome (APS). Our aim was to determine
aCL and anti- , glycoprotein | (anti- ,GPI) antibody levels and lupus anticoagulant (LA) in serial samples from
children with JIA and to investigate the clinical significance of these antibodies.

M ethods
The values of aCL, anti- ,GPI and LA were prospectively followed in 28 children with JIA from disease onset. aCL and
anti- ,GPI were assayed by an ELISA method. Two monoclonal  ,GPI-dependent aCL (HCAL and EY2C9) were used
as calibrators. LA was deter mined by a modified dilute Russell viper venom time test.

Results
Thirteen (46.4%) children with JIA were already positive for aCL at their first referral to our center. During the follow-
up, the frequency of aCL decreased from 46.4% to 28.6%; however, it remained significantly higher compared with
healthy children. In contrast, for anti- ,GPI the difference in the frequency between the children with JIA and healthy
children was not statistically significant. Serial determination of aPL levelsin JIA patients revealed frequent fluctua-
tions. Positive aCL persisted over time in 6 (21.4%) children with JIA, 6 (21.4%) children wereinitially positive for
aCL, but became later negative, and 3 (10.7%) children were initially negative for aCL and became later positive.
Persistently positive anti- ,GPI were observed during the follow-up only in one patient, while none of the patients was
persistently positive for LA. No association between aCL, anti- ,GPI or LA and disease activity could be established.

No patient with positive aCL, anti- ,GPI or LA showed any clinical feature of APS.

Conclusion
The discrepancy between the presence of aCL and anti- ,GPI might indicate that the production of aCL in JIAis
associated with an infectious trigger. Furthermore, the low frequency of anti- ,GPI and LA could explain the limited
prothrombotic potential of aPL observed in JIA. However, we found a distinct group of JIA patients with persistently
positive aCL, the clinical implications of which are at the present time unknown.
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Introduction

“Antiphospholipid antibodies’ (aPL) is
an umbrella term used to describe a
heterogeneous group of autoantibodies
directed against negatively charged
phospholipids or phospholipid-binding
plasmaproteins (1). A large number of
clinical studies have shown that aPL
may be associated with various clinical
manifestations (2, 3). At the 8th Inter-
national Symposium on Antiphospho-
lipid Antibodies in Sapporo therewas a
consensus that the term “antiphospho-
lipid syndrome’ (APS) should desig-
nate the association of medium to high
titer anticardiolipin antibodies (aCL) or
the presence of lupus anticoagulant
(LA) with vascular thrombosis or re-
current fetal loss (4). Besides these
‘classical’ clinical features, thrombocy-
topenia, hemolytic anemia and various
neurological manifestations have been
reported in aPL positive children as
well (5).

The presence of aPL in children has
been most extensively investigated in
pediatric systemic lupus erythematosus
(SLE) where numerous clinical mani-
festations of aPL have been demon-
strated (6-10). In addition, aPL have
been frequently detected also in the
sera from children with other autoim-
mune diseases and in a variety of non-
autoimmune disorders (reviewed in 5
and 11).

The most frequent rheumatic disease
encountered in children is juvenile
idiopathic arthritis (JIA), which is a
heterogeneous group of idiopathic
arthritides with an onset in children
younger than 16 years (12). A number
of cross-sectiona clinical studies have
shown that aCL may occur in 7-53% of
children with JA (6, 13-17). In the
great majority of studies in JIA, no
associations between aCL and disease
activity have been observed and no
clinicdl manifestations of APS were
detected (6, 8, 13-17). There were only
two reports of aPL associated thrombo-
sisin children with JJA (18, 19). There-
fore, it seems that despite the presumed
significant prevalence of aCL in JA,
thrombotic complications are very rare,
suggesting that aCL in JJA could have
a different pathogenetic potential and,
possibly, a different antigenic specifici-
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ty thanin SLE.
In the last decade it has became appar-
ent that aPL associated with SLE re-
quire the presence of cofactor plasma
proteins such as , glycoprotein |
( ,GPI) for their binding, while aPL
associated with infections bind to phos-
pholipids directly (20, 21). Recent evi-
dence suggests that the presence of
antibodies against ,GPI (anti- ,GPl)
in patients with SLE confersahigh risk
of thrombosis and other clinical mani-
festations of APS (22-24). In contrast,
aPL found in the sera of patients with
infections are generally not associated
with the clinical features of APS (20,
21), similar to patients with JJA. Con-
sequently, one might assume that aPL
in JA could be related to a potential
infectious trigger and therefore, do not
require the presence of ,GPI for their
binding.
To address the problem of the true
prevalence of aPL in JIA and to ascer-
tain the risk for thrombosis associated
with these antibodies, we prospectively
followed the vaues for aCL, anti-
,GPl and LA in 28 children with JIA.
To our knowledge, there have as yet
been no longitudinal studies on aPL in
JA from the very beginning of the dis-
ease and no study has addressed the
presence of anti- ,GPl. Moreover, in
our study the serum values of aCL and
anti- ,GPl in JA patients were ex-
pressed in concentrations of monoclon-
al antibodies, which could facilitate the
comparison of data derived from differ-
ent centers.

Materials and methods

Sudy design

The design was a prospective longitu-
dinal study of consecutive unselected
children with idiopathic arthritis man-
aged at atertiary care center. The pres-
ence of aCL, anti- ,GPlI and LA was
assessed at three time points: (1) at
study entry; (2) 3-6 months after the
first determination (mean 3.8 months);
and (3) 6-12 months after the first
determination (mean 7.9 months). The
study was approved by the Ethics Com-
mittee of the Slovenian Ministry of
Health. Informed consent was obtained
from guardians and patients when ap-
propriate.



Patients

The study population consisted of 28
children with idiopathic arthritis, 11
boys and 17 girls, ranging in age from
3.4 t0 16.0 years (mean 11.2 years). At
the time of the first determination of
aPL the duration of arthritis ranged
from 6 weeks to 13 months (mean 4.8
months). Classification of the JIA was
made 6 months after the onset of the
disease, on the basis of the criteria pro-
posed by the Classification Taskforce
of the Pediatric Standing Committee of
the International League of Associa-
tions for Rheumatology (ILAR) (25).
Three children were classified as hav-
ing systemic arthritis, 5 rheumatoid
factor (RF) negative polyarthritis, 1 RF
positive pol yarthritis, 11 oligoarthritis,
1 extended oligoarthritis, 6 enthesitis-
related arthritis and 1 psoriatic arthritis.
All patients were studied between April
1998 and May 2000. There was no
referral bias in the study population, as
patients had been referred to our ter-
tiary center by either primary care
physicians or subspecialists unaware of
the study. There were no exclusion cri-
teria, and informed consent was ob-
tained for all eligible patients.

At the beginning of the study, some
patients were receiving non-steroidal
anti-inflammatory drugs (NSAIDs),
but no one was on therapy with steroids
or immunosuppressive drugs. At the
times of the second and third determi-
nations of aPL, 21 patients were being
treated with NSAIDs aone; associated
treatments for the remaining patients
were oral methylprednisolone (3 pa
tients), methotrexate (2 patients) and
sulfasalazine (2 patients).

The disease activity was determined
according to the universally accepted
Pavia criteria (26), which include: 1)
the physician’s globa assessment of
disease activity; 2) the parent’s/
patient’s global assessment of overall
well-being; 3) functiona ability; 4)
number of joints with active arthritis;
5) number of joints with limited range
of mation; and 6) erythrocyte sedimen-
tation rate (ESR).

The control group comprised 61 appar-
ently healthy children, for whom data
was collected during routine visits to
their community based health centers.

The clinical parameters of the control
group and the statistical test procedures
used to determine the cut-off values
have been reported elsewhere (27). In
addition, 18 children with long-lasting
JA (4 boysand 14 girls; mean age 12.5
years, mean disease duraion 5.7 yrs,
range 3.7 — 10.2) and 11 children with
juvenile-onset SLE (11 girls; mean age
15.4 yrs; mean disease duration 4.6 yrs,
range 1.5 — 7.9) served as the pediatric
rheumatic disease control groups.

Detection of aCL antibodies
aCL antibodies were detected by a
dlightly modified aCL ELISA, des-
cribed previously (28, 29). Microtiter
plates (Costar Medium Binding
EIA/RIA plates, Costar, Cambridge,
MA, USA) were coated with 40
I/well of cardiolipin (Sigma, St.
Louis, MO, USA) in ethanol and
alowed to evaporate at 4°C overnight.
After incubation with 120  I/well of
10% fetal bovine serum (Sigma) in
phosphate buffered saline, pH 7.4
(FBS-PBS) for 1 h at room temperature
(22-26°C) the plates were washed once
with 300 I/well of PBS. Then 100
I/well of standards and serum sam-
ples diluted 1:100 in 10% FBS-PBS
were applied in duplicate and the plates
were incubated for 2.5 h at room tem-
perature. The plates were washed 4
times with PBS, and 100 I/well of
akaline phosphatase-conjugated goat
anti-human 1gG, IgM or IgA (ACSC,
Westbury, NY, USA) diluted in 10%
FBS-PBS was added. After 1 h of incu-
bation at room temperature, the plates
were washed 4 timeswith PBS and 100
I/well of p-nitrophenyl phosphate
(Sigma) dissolved at 1 mg/ml in 1M
diethanolamine buffer (pH 9.8) was
added. Optical density at 405 nm (OD)
was measured first after 10 min and
then every 3 min by a Rainbow Spectra
Thermo microtiter plate reader (Tecan,
Grodig/Salzburg, Austria) versus a
reagent blank until optimal fitting to
predicted OD of standards was
obtained.

Detection of anti- ,GPI antibodies
,GPI was purified from pooled human

sera by affinity column chromatogra-

phy (30). A modified anti- ,GPI
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ELISA was developed on the basis of a
method described previously (27, 31).
Microtiter plates (Costar High Binding
EIA/RIA plates) were coated with 50

I/well of ,GPl dissolved at 10

g/ml in PBSfor 2 h at room tempera-
ture. After one washing with 200 | of
PBS containing 0.05% Tween 20 (PBS-
Tween), 50 |/well of standards and
serum samples diluted 1:100 in PBS-
Tween were applied in duplicate and
incubated for 30 min at room tempera
ture. After 4 washes, 50 I/well of
alkaline phosphatase-conjugated goat
anti-human 1gG, IgM or IgA (ACSC)
diluted in PBS was added After 30 min
of incubation at room temperature and
4 washes, 100  |/well of substrate was
added. OD was measured as described
for aCL ELISA.

Monoclonal antibodies

Two monoclonal  ,GPI-dependent
aCL were used as calibrators. (i) the
chimeric 1gG monoclonal antibody
HCAL, consisting of human and 1
constant regions and variable regions
from the mouse monoclonal ,GPI-
dependent aCL WBCAL-1 (32); and
(ii) the IgM monoclonal antibody
EY2C9, derived from a patient with
APS (33). Monaoclonal antibodies were
aliquoted in amounts sufficient for one
assay and frozen at -20°C. Monaoclonal
antibodies in appropriate concentra-
tions were used to create reference
curves. Calibrations according to origi-
nal KAPS standards (34, 35) and cali-
brations according to monoclonal anti-
bodies were performed simultaneously
in the same plates as the tested sera, to
allow more accurate comparisons.

The lupus anticoagulant test

Venous blood was drawn into a plastic
tube containing 3.8% trisodium citrate
solution for a fina ratio of one part
anticoagulant to nine parts blood. Plas-
ma was immediately separated from
the cellular elements by double cen-
trifugation at 2000 x g for 20 min at 4°
C. Plasma was subsequently aliquotted
and frozen at -30°C.

LA activity was determined by a modi-
fied dilute Russell viper venom time
test (dRVVT). 200 | of the pre-
warmed dRVVT reagent (LA-Screen,
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Gradipore, Sydney, Australia) was
added to 200 | of test plasmato initi-
ate clotting. Test samples were per-
formed in duplicates with an MCL 2
coagulation analyzer (Instrumentation
Laboratory, Barcelona, Spain). If the
ratio of the clotting time of atest plas-
mato that of anormal plasma exceeded
1.2, its LA activity was confirmed by a
test in which the assay was repeated
exactly as above except that the
dRVVT-confirmreagent (LA-Confirm,
Gradipore) contained excess phospho-
lipids to neutralize the LA effect. LA
activity was considered as positive if
the clotting time ratio of dRVVT/
dRVVT-confirm was > 1.2. Testswere
aso performed in mixtures with pooled
normal plasma to exclude factor 1, V
and X deficiencies. In our previous
series, positive LA were identified in 4
(6.6%) out of 61 apparently healthy
children (unpublished data).

Antinuclear antibodies (ANA)

ANA were determined using a standard
indirect immunofluorescence tech-
nique on Hep-2 cells (Immuno con-
cepts, Sacramento, CA, USA). ANA
serum titers > 1:40 were considered
positive.

Classification of patients according

to the presence or absence of aPL
Patients were classified asbeing persis-
tently positive for aPL if one or more
tests were positive at all 3 determina-
tions; as transiently positive if one or
more tests were positive a one or two
determinations only; and as negative if
all tests were negative at all 3 determi-
nations.

Satistical analysis

Student’s t-test was used to compare
the mean values and Fischer's exact
test was used where appropriate. The
statistical significance of the intergroup
frequency rate was determined by chi-
square analysis. Differences were con-
sidered statistically significant when p
< 0.05.

Results

Initial aPL deter minations

aCL

Thirteen (46.4%) of the 28 children

with idiopathic arthritis were positive
for aCL at the first determination. They
had positive values for either 1gG
(42.8%; 12/28) or IgM (7.1%; 2/28)
aCL (1 was positive for both isotypes),
whereas IgA aCL were initialy nega-
tive in al patients. Of the 12 patients
who were positive for 1gG aCL, 11
were low or medium positive (below 42
ng/ml HCAL or 48 GPL), and only one
15-year-old girl with oligoarthritis was
highly positive (65 ng/ml HCAL or 100
GPL). Acute infection was confirmed
in 3 patients with positive 1gG aCL.:
one patient had beta-hemolytic strepto-
coccus in the throat culture; one had
Klebsiella pneumoniae in the stool cul-
ture; and one had rotaviruses in stool
samples. No significant correlations
were found between 1gG aCL titersand
the clinical subtypes of arthritis or dis-
ease activity. Both patients who were
positive for IgM aCL had levels of IgM
aCL below 64 ng/ml EY2C9 (10
MPL). In one of them beta-hemolytic
streptococcus was isolated from the
throat culture. Among 13 aCL positive
patients there were only two who were
simultaneously positive for both aCL
and anti- ,GPI.

anti- ,GPI
Only 3 (10.7%) of the 28 children with
idiopathic arthritis were positive for
anti- ,GPl at the first determination.
One girl with systemic arthritis had
positive 1gG anti- ,GPlI (11 ng/ml
HCAL), one boy with oligoarthritis had
positive IgM anti- ,GPI (15 ng/ml
EY2C9) and one girl with RF negative
polyarthritis had positive IgA anti-
,GPI. Among 3 anti- ,GPl positive
patients, 2 were simultaneously posi-
tive for both anti- ,GPl and aCL.

LA

Four (14.3%) of the 28 children with
idiopathic arthritis were initialy posi-
tivefor LA (one high, one medium and
two low positive). Two of them were
girlswith RF negative polyarthritis and
the other two were boys with enthesi-
tisrelated arthritis. Both of the girls
with RF negative polyarthritis were
positive for ANA. Two of these 4
patients were at the same time low pos
itive for IgG aCL and none of them had
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elevated anti- ,GPI.

Follow-up aPL deter minations

aCL

Persistently positive aCL were observ-

ed during the follow-up in 6 patients
with JA (21.4%). All 6 patients were
positivefor IgG aCL. The serial values
of aCL in these patients are illustrated
in Figure 1. Four of them were persis-

tently medium or high positive, while 2
of them exhibited low or medium levels
of 1gG aCL. In spite of the persistent
aCL positivity, none of these patients
had any evidence of aPL-related clini-

cal manifestations. Moreover, no asso-

ciation between the persistent presence
of 1gG aCL and the JIA onset type or
disease activity was observed. Two
patients with persistently positive 1gG
aCL were positive at one determination
aso for IgM anti- ,GPI; they both had

oligoarthritis.

Nine of 28 patients with JA (32.1%)

were classified as transiently positive
for aCL. All of them exhibited low pos-

itive values for either IgG or IgM aCL.

Six of these patients (21.4%) were ini-

tially positive and later negative for
aCL (5 for I1gG and 1 for IgM), and 3

(10.7%) were initially negative and

later poditive for 1gG aCL. Figure 2
illustrates the serial values of 1gG aCL

inthe 5initialy positive patients. None
of the transiently aCL positive patients
had any evidence of aPL-related clini-

cal manifestations and no association
between the presence of aCL and dis-

ease activity was observed. An acute
infection was confirmed at the time of

the first determination in 3 out of 6
patients with initially positive and later

negative aCL: 2 patients had beta-

hemolytic streptococcus in the throat
culture and one had Klebsiella pneu -
moniae in stool culture.

The overall frequencies of aCL in the
JA patients at the first, second and
third determinations were 46.4%
(13/28), 35.7% (10/28) and 28.6%
(8/28), respectively. The differencesin

frequency rates between various deter-

minations were not statistically signifi-

cant. Additionally, for al three deter-

minations the overall frequency of aCL

was found to be higher in JA patients
than in the apparently healthy children
(I. determination: p < 0.0003; II. deter -



Fig. 1. Serial values of anticardiolipin antibodies (aCL) in 6 patients with juvenile idiopathic arthritis
who were persistently positive for 1IgG aCL. One patient had systemic arthritis, one had RF positive
polyartritis, three had oligoarthitis and one had enthesitis-related arthritis. aCL values are expressed as
concentrations of HCAL monoclonal antibodies. The cut-off value is indicated as a horizontal dashed

line.

Fig. 2. Seria values of anticardiolipin antibodies (aCL) in 5 patients with juvenile idiopathic arthritis
who were transiently positive for 1gG aCL. One patient had RF negative polyarthritis, two had
oligoarthritis, one had extended oligoarthritis, and one had enthesitis-related arthritis. aCL values are
expressed as concentrations of HCAL monoclonal antibodies. The cut-off value isindicated asahori-

zontal dashed line.

mination: p < 0.004; I11. determination:
p < 0.05).

In the disease control group, 27.8%
(5/18) of the children with long-lasting
JA were positive for aCL (3 for 1gG, 2
for both IgG and IgM). In contrast, aCL
were found in 54.5% (6/11) of the juve-
nile SLE patients.

anti- ,GPI
Persistently positive anti- ,GPl were
observed during follow-up only in one

girl (3.6%) who had RF negative pol-
yarthritis and displayed persistent IgA
anti- ,GPI positivity in the absence of
any distinctive clinical feature of APS.
She was simultaneously low positive at
the second determination for 1gG aCL.
Anti- ,GPl were detected only tran-
siently in 3 children with JJA (10.7%).
Two of these patients were initially
positive and later negative for anti-

,GPI (1 for 19gG and 1 for IgM), and
one was initially negative and later pos-
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itive for IgM anti- ,GPI. The quantita-
tive expression of anti- ,GPl was low,
being generally below 11 ng/ml HCAL
and 15 ng/ml EY2C9. None of these
patients had evidence of aPL-related
clinical manifestations.
The overall frequencies of anti- ,GPI
in JA patients at the first, second and
third determinations were 10.7%
(3/28), 7.1% (2/28) and 7.1% (2/28),
respectively. The differences in fre-
guency rates between the various deter-
minations were not statistically signifi-
cant. For all 3 determinations the over-
al frequency of anti- ,GPl was com-
pared between JIA patients and appar-
ently healthy children and no signifi-
cant differences were observed. Fur-
ther, in JA patients the overal fre-
quency of anti- ,GPI for al 3 determi-
nations was found to be significantly
lower than the overall frequency of
aCL (I. determination: p < 0.004; II.
determination: p < 0.006; I11. determi-
nation: p < 0.02).
In the disease control group, serafrom
2 of 18 children with long-lasting J A
(11.1%) showed elevated levels of anti-
,LGPI (one for 1gG and one for IgM).
One of these JIA patients was simulta
neously positive for both aCL and anti-
,GPl. Among the juvenile SLE
patients, 45.5% (5/11) were positive for
anti- ,GPI, asignificantly higher num-
ber than in JA patients (p < 0.04). All
juvenile SLE patients who had elevated
anti- ,GPI displayed also positivity for
aCL.

LA

None of the patientswith JIA were per-
sistently positive for LA. Four of the 28
patients with JIA (14.3%) were classi-
fied astransiently positivefor LA. All 4
were initially positive and later nega-
tive for LA. However, in one boy with
enthesitis-related arthritis, LA levels
fluctuated and returned to low positive
values at the time of the third determi-
nation. At the first determination this
boy was aso low positive for IgG aCL.
None of these patients had any evi-
dence of aPL-related clinica manifes-
tations. For al 3 determinationsthe fre-
quency of LA was compared between
JA patients and apparently healthy
children and no significant differences
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were observed.

Discussion

In recent years intensive work has been
carried out to elucidate the pathogene-
sis of the prothrombotic state associat-
ed with aPL. There is accumulating
evidence that pathogenic aPL are in
fact antibodies directed against various
plasma proteins, such as ,GPlI and
prothrombin, which may bind in vivoto
damaged phospholipid membranes and
induce endothelial proinflammatory
and procoagulant phenotype (36). The
development of new assays to measure
antibodies against free cofactors could
enabl e a better approach to identify pa-
tients at risk for thrombosis and other
clinical features of APS (37).

In the present study, the values of aCL,
anti- ,GPl and LA were prospectively
followed in 28 children with JJA from
the beginning of their disease. Thefirst
aPL determination in the children with
JA showed that aCL were frequently
already positive (46.4%) at the first
referral to our center. During the fol-
low-up, the frequency of aCL decreas-
ed from 46.4% to 28.6%; however, it
remained significantly higher as com-
pared with healthy children. In contrast
to the high frequency of positive aCL,
only 3 children with JA (10.7%) were
initially positive for anti- ,GPI. Fur-
thermore, during the follow-up the fre-
quency of positive anti- ,GPl in JA
patients slightly decreased from 10.7%
to 7.1%, a value not dissimilar to the
frequency of positive anti- ,GPI
observed in healthy children (6.6%)
27).

One of the most remarkable findings of
the present study was that the majority
of aCL-positive JA children were not
positive for anti- ,GPI at the same
time. In fact, among 13 aCL-positive
patients there were only 2 who were
simultaneously positive for both aCL
and anti- ,GPl. Assuming that post-
infectious aPL do not require the pres-
ence of ,GPI for their binding to car-
diolipin (20, 21), this finding suggests
that the production of aCL in JIA could
be associated with an infectious trigger.
Therefore, the high frequency of posi-
tive aCL at the beginning in our JA
patients may reflect environmental in-
fluences (viruses, bacteria), which are

possible triggers of the disease process.
Such a hypothesis seems particularly
applicable to the group of 6 patients
(21.4%) who wereinitially low positive
and later negative for aCL. In 3 of these
6 patients an acute infection was con-
firmed at the time of the first visit,
which further suggests a possible cau-
sative association between infections
and the presence of elevated aCL val-
ues at the beginning of the disease.
However, we found a distinct group of
6 JIA patients (21.4%) with persistent-
ly positive aCL, where an antigen-dri-
ven production could not be excluded.
Since pure cardiolipin is poorly
immunogenic, we hypothesize that the
aCL production in these patients might
have been induced by the binding of
microorganisms or their products to
self-phospholipids, thus forming im-
munogenic complexes against which
aCL were produced. A similar mecha
nism of aCL induction has already
been established in experimental ani-
mal models. Gharavi et al. demonstrat-
ed that aCL and anti- ,GPl in mice
could be induced by immunization
with phospholipid-binding viral and
bacterial peptides (38). In our study, 2
patients with persistently positive 1gG
aCL were aso positive at one determi-
nation for IgM anti- ,GPI. Alternative-
ly, the finding of patients with persis-
tently positive aCL but without anti-
,GPI can be interpreted as antibody
production against the complexes of
phospholipids with other protein cofac-
tors, e.g. prothrombin, protein C, pro-
tein Sor anexinV (39).
To date the published clinical studies
on aCL in children with JIA have been
primarily cross-sectional and have not
addressed the question of the presence
of anti- ,GPI. There has been a wide
variation in the frequency of aCL
observed in JA patients, ranging from
7% 10 53% (6, 8, 13-17). These dispar-
ities in the frequency of aCL reported
in previous studies may reflect several
issues: (i) substantial differencesin the
assays used for the detection of aCL;
(i) different ways of establishing the
cut-off values; (iii) variationsin the cri-
teria for disease classification; and (iv)
heterogeneity in the study population
regarding the disease duration, disease
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activity and use of immunosuppressive
thergpy. Only Gattorno et al. have re-
ported the results of two sequential
aCL tests caried out in 16 patientswith
juvenile chronic arthritis who were fol -
lowed for 4-7 months (8). In that study,
transiently positive aCL were observed
in 5 patients (4 of them were initially
positive and later negative) and only
one patient had persistently positive
aCL (8). Similarly to previous studies,
we observed no association between
the presence of aCL and the clinical
presentation of JIA, disease activity or
positivity for ANA.
It is worth noting that during the fol-
low-up none of our patients devel oped
aPL-related clinical manifestations,
which is in accordance with previous
reports of aCL to be non-thrombogenic
in children with JIA (8, 15, 17). Even
the 4 JIA patients with persistent medi-
um or highly positive aCL fulfilling the
laboratory criteriafor APS had no clin-
ica manifestations of APS. Since anti-
,GPl and LA are reportedly more spe-
cific for thrombosis than aCL (37), the
low frequency and values of anti- ,GPI
and the low frequency of LA found in
our patients could explain the limited
prothrombotic potential of aPL in JIA.
Another reason for the absence of
thrombotic complications in our JA
patients might also be the short follow-
up time and the lack of additional pro-
thrombotic risk factors such as athero-
sclerosis and cigarette smoking.
Nevertheless, it should not be over-
looked that besides thrombosis, elevat-
ed aPL in childhood have also been
associated with conditions such as sub-
tle neurological disorders (migraine,
memory loss, etc.) (40). Therefore, the
potential clinical importance of persis-
tently positive aPL in JA patients
should not be underestimated and
deserves to be further investigated.
In conclusion, our study showed a high
frequency of aCL, but not anti- ,GPI
and LA at the beginning of the JJA. The
discrepancy between the presence of
aCL and anti- ,GPI might indicate that
the production of aCL in JIA is associ-
aed with an infectious trigger. In addi-
tion, the low frequency and values of
anti- ,GPI and the low freguency of
LA could explain the limited prothrom-



botic potential of aPL observed in JA.
However, we found a distinct group of
JA patients with persistently positive
aCL, theclinical implications of which
are at the present time unknown.
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