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Abstract
Objective
Anticardiolipin antibodies (aCL) have been demonstrated in a large spectrum of autoimmune diseases.
However, its occurrence in childhood, in particular in juvenile idiopathic arthritis (JIA), is not well estab-
lished. The present study addressed the frequency and clinical significance of aCL in a group of JIA patients.

M ethods
aCL (1gG and IgM isotypes), antinuclear antibodies (ANA), and rheumatoid factor (RF) were determined in
86 children with JIA (33 systemic, 31 polyarticular and 22 oligoarticular onset type). Thirty-two juvenile
systemic erythematosus lupus patients (JS_E) and 52 healthy children formed the control groups. The
disease activity and functional status of the JIA patients were scored to study their possible associations with
the presence of aCL.

Results
Serum aCL levels above the normal range were detected in 28/86 JIA patients (32.5%), 12/32 JSLE patients
(37.5%), and 3/52 healthy children (6%). Positive aCL levels were sightly or moderately elevated (usually
below 30 GPL and 20 MPL). The presence of aCL was not associated with the presence of ANA or RF.
Associations between aCL and clinical parameters, such as disease onset, duration, activity or severity could
not be established. No JIA patient had vascular thrombosis, thrombocytopenia or “ livedo reticularis’ .

Conclusion
aCL occurred in low titersin JIA children, in a similar frequency to that observed in JSLE. No association
with JIA clinical parameters or the clinical features classically linked to the antiphospholipid antibody
syndrome wer e observed.
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Introduction

Juvenile idiopathic arthritis (JIA) isa
heterogeneous condition characterized
by chronic synovitis of unknown etio-
logy. There are three main onset types:
systemic, polyarticular and oligoarticu-
lar, which have been recently further re-
classified into seven entities (1). A pro-
minent immunologic featurein JA isthe
presence of avariety of autoantibodies,
such as rheumatoid factor (RF) and an-
tinuclear antibodies (ANA). Autoanti-
bodies are acardina element in most of
the systemic autoimmune diseases. Late-
ly, there has been great interest in a cat-
egory of autoantibodies directed toward
phospholipid molecules. Antiphospho-
lipid antibodies, specially when present
in high serum levels, would confer a
higher risk of recurring arterial and ve-
nous thrombosis, recurrent fetal loss, and
thrombocytopenia (2-5). Among the best
studied and clinically most widely ac-
cepted antiphospholipid antibodies are
the anticardiolipin antibodies (aCL).
Although the incidence and prevalence
of the primary antiphospholipid antibody
syndrome in childhood have still not
been determined (6), there is some in-
formation about the occurrence of anti-
phospholipid antibodies in childhood.
Some cases of peripherd vascular throm-
bosis, central nervous system thrombo-
sis, thrombocytopenia, hemolytic ane-
mia, and Raynaud’' s phenomenon have
been described in association with anti-
phospholipid antibodies in children (7-
13). aCL have been demonstrated in JJA
(112, 14-17) and JSLE (18, 19). Thefre-
quency of aCL in JIA has been found to
vary from 7.3 to 53% (14-17), but the
reason for this variability and the exact
clinical significance of these antibodies
in JA have not been entirely clarified.
In the present study we evauated a group
of JIA patients with respect to the fre-
quency of antiphospholipid antibodies
and its possible association with the
thromboembolic manifestations and
clinical features of JA.

Materials and methods

Patients and controls

Eighty-six patients with J A (38 boysand
48 girls) aged 1.6 to 16.9 years (median
10.7 years) were serially selected from
the pediatric rheumatology outpatient

376

clinicsin 2 collaborating medical schoal

university hospitalsin Sdo Paulo and Rio
de Janeiro according to the proposed
ILAR criteria (1). Thirty-three patients
were classified as having the systemic,

31 the polyarticular, and 22 the oligo-

articular onset type of JA. Blood for lab-
oratory analysis and autoantibody deter-

minations was obtained at the time of the
clinical evaluation. The interview was
made directly with the children or with
acloserdativein the case of very young
children. Within three months of their
enrollment in the study, all patients un-

derwent an ophtha mologic examination,
including slit lamp biomicroscopy to
detect uveal tract involvement.

Disease activity was defined by Moore's
qualitative approach (20): ( +) indicated
the presence of one or more edematous
or painful jointsin the polyarticular and
oligoarticular onset types (in the sys-

temic onset type, fever and/or extra-ar-
ticular manifestations, such as hepato-
splenomegaly, pleurisy or pericarditis,

were aso considered asindicative of dis-
ease activity); (- ) indicated the absence
of any of the above conditions. Disease
severity was analyzed by functional sta-
tus, according to the American College
of Rheumatology (ACR) criteria (21),

where: class| = complete ability to per-
form the usual activities of daily living
(self-care, vocational and avocational

activities); class Il = ability to perform
the usua self-care and vocationa activi-
ties, but with some limitation in avoca
tiona activities; class |11 = ability to per-
form the usual self-care activities, but
with limitations in both vocational and
avocational activities; and class 1V =

limitation in performing the usual self-
care, vocational, and avocationa activi-
ties.

At the time of the study, most patients
were receiving non-steroidal anti-in-
flammatory drugs (NSAIDs), ord gluco-
corticosteroids or immunosuppressive
drugs. Many of them were using more
than one drug. Twenty-three patients
were under treatment with salicylates
and 40 children were receiving other
NSAIDs. Prednisone was used by 17
patients, and methotrexate (20 patients),
chloroquine (8 patients), and sulfasala-
zine (1 patient) were being taken by the
remaining patients. Two systemic JA



Anticardiolipin antibodiesin JIA / C.R.B. Serraet al.

patients were on aregimen of monthly
methyl prednisolone pulse therapy. 22 pa
tients were on no medication.
Thirty-two patients (2 boys and 30 girls)
aged 7 to 18 years (median 13.2 years),
meeting the ACR criteriafor the classi-
fication of SLE (22), served asthe dis-
ease control group. The normal control
group comprised 52 healthy children (27
boys and 25 girls), ranging in age from
2.1t0 15.7 years (median 7.3 years), re-
cruited from various public schools.

Autoantibodies

Anticardiolipin antibodies were deter-
mined by ELISA according to Gharavi
et al. (23) with minor modifications.
Briefly, microtiter plates (Corning Sci-
ences Laboratory, New York, NY) were
coated with 30 pl/well of 50 pg/ml car-

diolipin (Sigma Chemical Co., St. Louis,
Missouri) in ethanol. After overnight in-
cubation at 4° C to evaporate the organic
solvent, the plates were washed 3 times
(5 min each time) with 100 pl/well phos-
phate buffered saline pH 7.2 (PBS),
blocked with 10% adult bovine serum
in PBS (ABS-PBS) for 1 hr a room tem-
perature (75 pl/well), and washed once
with PBS (100 pl/well). 50 ul aliquots
of test samplesat a1:50 dilutionin ABS
PBS were added to duplicate wells and
incubated for 1 hr at room temperature.
The plates were then washed 3 times
with PBS (100 pl/well) and incubated
with peroxidase-conjugated rabbit anti-
human IgG or IgM (Sigma) in ABS-PBS
(50 ul/well) for 90 min at room tem-

perature. The working dilutions were
1:20,000 and 1:10,000 for anti-1gG and
anti-lgM, respectively. The plates were
washed 3 times with PBS as before and
incubated for 30 min in the dark with 50
W/well chromogenic solution [10 g of

o-phenylenediamine (Sigma) in 25ml 0.1
M citrate buffer pH 5 and 10 ul perhidrol

(Merck, Rio de Janeiro, Brazil)]. The
reaction was stopped by adding 20 Jl 4N

sulfuric acid (Labsynth, Sdo Paulo, Bra-
zil) to each well.

Absorbance was read at 492 nmin a
spectrophotometer (Multiskan MCC/
340, Labsystems Oy, Helsinki). Eight
successive double dilutions (starting at
1:50) of two standard aCL sera (200 GPL
and 150 MPL, respectively) were run on
each plate to build a standard curve from

which the GPL and MPL units for each
test serum could be determined using the
linear regression equation proposed by
Harriset al. (24). Test samples were con-
sidered positive for aCL when their val-
ues exceeded those found in 95% of the
52 healthy control children.

ANA were determined using the stand-
ard indirect immunofluorescence tech-
nique on HEp-2 cells (Hemagen, Whalt-
man, MA). The IgM RF was determined
by the latex agglutination test adapted
for plate-reading (Biolab, Sao Paulo,
Brazil). ANA serum titers > 1:40 and RF
> 1:20 were considered positive.

Ethics

The informed consent of the parents or
responsibl e tutors was obtained for the
patients and controls according to the
standard rules of the Ethics Committee
of the Universidade Federal de S&o
Paulo.

Satistics

Comparisons of continuous parameters
between the two groups were calculated
using the 2-tailed Mann-Whitney U test.
The Chi-square test corrected for conti-
nuity, or Fisher' s test where appropriate,
were used when comparing the qualita-
tive variables. Statistical significance
was set at 0.05 for all tests performed (p
<0.05).

Results

95% of the 52 healthy control children
had aCL serum levels below 9 GPL and
4 MPL. Thus, sera presenting values
equal to or above 9 GPL or 4 MPL were
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Tablel. Frequency of 1gG anticardiolipin
antibodiesin JA, JSLE, and normal children.

Anticardiolipin antibodies

Category Positive  Negative
n (%) n
A.JA 21 (24) 65
Systemic 10 (30) 23
Polyarticular 7 (22 24
Oligoarticular 4 (18) 18
B.JSLE 10 (3 22
C. Normal 2 4 50

Systemic x Polyarticular x Oligoarticular
*® c2=114;,p>0.05

AxBxC*® c2=1230;p<0.01

AXxB**® c2=0.56; p>0.05

AXC**' ® c2=9.87,p<0.01

B x C® Fisher'sexact test: p < 0.01

* critical €2=5.99; ** critical c2=3.84

considered positive for IgG and IgM,
respectively. Figures 1 and 2 show that
most of the children with JSLE and JIA
exhibited undetectable or low titers of
IgG and IgM aCL. Twenty-one of the 86
JA patients (24%) were considered posi-
tive for 1gG aCL. No association be-
tween |gG aCL and the JIA onset type
was observed (Tablel). Ten of the 32
JSLE patients (31%) and two of the 52
healthy children (4%) were positive for
IgG aCL. A satigtically significant dif-
ference was observed between the fre-
guency of 1gG aCL in healthy children
and in JIA or JSLE patients, but not be-
tween JIA and JSLE patients (Table ).
No statistically significant association
was observed between the presence of
IgG aCL and age, sex, disease duration,
disease activity, or disease severity (Ta
blell).

Tablell.lgG anticardiolipin antibodies and clinical variablesin children with JIA.

Anticardiolipin antibodies

Positive Negative ¢2 or Mann-Whitney*

Agein years (median) 9.1 10 Z=0.09
Sex (M/F) 8/13 30/35 c2 =016
Duration (£ 5/ > 5a) 12/9 50/15 c2 =218
Disease activity (present/absent) 13/8 3134 c2 =0.78
Functional status €2 =2.86**

| 9 36

I} 7 16

11 1 7

v 4 6

* For p<0.05,Z>1.96 or c2> 3.84,
** Chi square partition: for p < 0.05, c2> 7.82
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Eight JJA patients (4 boys and 4 girls)
ranging in age from 1.6 to 13.5 years
(median 6.4 years) were positive for IgM

aCL. Only one child exhibited concomi-
tantly abnormal levels of IgM and IgG
aCL. Seven JSLE patients (al girls) and
only one healthy child (also female) had
IgM aCL. Table Il shows that the fre-
quency of IgM aCL in JIA did not differ
significantly according to the disease
onset type. On the other hand, the fre-
guency of IgM aCL was significantly
higher in JSLE patients than in healthy
children (p < 0.01), but no statistically
significant difference was observed be-

tween healthy children and JIA patients
nor between J A patients and JSLE chil-
dren (Tablelll). Inthe J/A group no sta-
tistically significant association was ob-
served between IgM aCL and sex (Fish-
er's exact test: p > 0.05), age [Z(U) =
3,03; p > 0,05], disease duration (Fish-
er'stest: p > 0.05) or disease activity
(Fisher'stest: p > 0.05) (data not shown).
Concerning functional status, three IgM

aCL-positive JIA children were class |,
whereas four of them were class |1 and
Il (two in each class); only one child
had severe functional status impairment
(class 1V). The small size of the sample
precluded statistical analysis for this
variable.

ANA were detected in 36 of the 86 JIA

patients (42%). The concomitant occur-
rence of ANA and 1gG aCL was observed
in 11 JA patients (3 with the systemic,

Tablelll. Frequency of IgM anticardiolipin
antibodiesin groups JA, JSLE, and normal
children.

Anticardiolipin antibodies

Category Positive negative
n (%) n
A JA 8 (9 78
Systemic 5 (15 28
Polyarticular 1 (3 30
Oligoarticular 2 (9 20
B.JSLE 7 (22) 25
C. Normals 1 (2 51

Systemic x Polyarticular x Oligoarticular
*® ¢2=270;,p>0.05

AXBxC*® ¢c2=925;,p<0.01

A x B® Fisher's exact test: p > 0.05

A x C® Fisher'sexact test: p > 0.05

B x C® Fisher'sexact test: p < 0.01

* Critical c2=5.99.
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4 with the polyarticular, and 4 with the
oligoarticular onset type). No statistically
significant association was demonstrated
between these two groups of autoanti-
bodies. Only one patient presented both
IgM aCL and ANA. Four JA patients
presented RF, one of whom aso had IgM
aCL.

In general, aCL occurred in low levels
in both JA and in JSLE patientsin this
series (Figs. 1 and 2). Thethree JA pa-
tients exhibiting the highest levels of
these antibodies (> 20 GPL or MPL)
were more than 10 years of age: one pa-
tient with systemic onset disease had 24
GPL, one with a polyarticular onset had
26 GPL, and one child with oligoarticu-
lar onset disease had 25 MPL. The sys-
temic onset patient presented active dis-
ease and was positive for ANA. High
aCL levels were demonstrated in four
SLE patients; one of them (a 7-year-old
girl) had the highest levels detected in
this study (65 GPL and 29 MPL).

None of the JIA patientswith IgM or 1gG
aCL had clinical evidence of thrombo-
embolic events, livedo reticularis, heart
valve manifestations, or thrombocytope-
nia. Only three children presented signs
of anterior uveitis detected by ophthal-
mologic examination and none of them
were positive for aCL.

Discussion

Antiphospholipid antibodies have been
widely studied due to their association
with vascular thrombosis and fetal loss.
High levels of circulating aCL have been
demonstrated in avariety of infectious
and autoimmune diseases. Since low lev-
els of these antibodies can aso be found
in healthy people, it isimportant to es-
tablish the normal range and to determine
the quantitative risk associated with dif-
ferent levels of aCL (25). The fact that
the majority of normal people have very
low or undetectable aCL levels (26-30)
suggests that this parameter does not fol-
low a Gaussian distribution in healthy
subjects. Therefore, some authors have
claimed that the best way to define the
normal range for aCL is using the per-
centile principle (25, 29, 30).

Many studies have assumed that the nor-
mal range for aCL established for the
adult population can be applied to the
infant and juvenile populations (15, 17,

18) while others have tried to establish
the normal pediatric range derived from
healthy children (9, 19). In both cases,
however, the mean and standard devia-
tion have been used to define the nor-
mal range. In the present study we de-
cided not to treat aCL asa Gaussian vari-
able and instead considered the normal

range as that running within 95% of the
healthy control children. Using this me-
thod, abnormal aCL levels were defined
as being equal to or higher than 9 GPL

and 4 MPL for 1gG and IgM aCL, re-
spectively. According to this definition,
aconsiderable portion of patients with
JSLE and JIA presented abnormal lev-
els of these antibodies. The quantitative
expression of aCL, however, was not
high, being generally situated between
9 and 20 GPL/MPL.

The frequency of aCL in our JA patients
(32.5%) was in accordance with the es-
timates reported in the literature (7.3%
to 53%) (14-17). As per Malleson et al.
(17), we found no significant difference
in aCL frequency among the three JIA
onset types. The frequency in our JSLE
patients (37.5%) resembled the most
conservative estimates reported in the
literature, which vary from 38% to 87%
of the cases (18, 19, 31). It isrelevant to
point out that the highest aCL levelswere
predominantly detected in JSLE patients.
The predominance of low aCL levelsin
aCL -positive JJA might be related to the
fact that no clinical counterpart of the
antiphosphoalipid syndrome was detected
in these patients.

In our study, we observed no association
between the presence or levels of aCL

(both isotypes) and sex, disease duration,
disease activity defined on clinical

grounds, the presence of iridocyclitis,

and the severity of JA. Similar obser-
vations were reported by Caporali et al.
(15), who reported a 53% frequency of
aCL in JA with no particular clinicd as-
sociations. Also in accordance with this
latter study, we could not demonstrate a
significant association between aCL and
ANA.

A low frequency of vascular thrombosis
associated with antiphospholipid anti-

bodies has been reported in children with
rheumatic autoimmune diseases (9, 12,
13, 15, 18, 19, 32). The only case de-
scribed in JJA was a child with a posi-
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tive lupus anticoagulant test who devel-
oped popliteal vein thrombosis after pro-
longed immobilization in plaster of the
affected limb (11), which isinitself a
known thrombogenic factor. In our JA
patients, we did not find any clinical
manifestations of vascular thrombosis or
any other clinical feature associated with
the antiphospholipid antibody syndrome.
As mentioned above, the low levels of
aCL observed in the aCL-positive JIA
patients may explain these results. In
addition, the lack of other risk factors for
thromboembolism commonly found in
adults (such as contraceptive medication,
cigarette smoking, and arteriosclerosis)
might also be related to the absence of
thrombogenic expression of antiphos-
pholipid antibodies in these young pa-
tients.

In conclusion, our study demonstrated a
considerable frequency of aCL in JA,
similar to the figures observed in our
juvenile SLE patients. Although rela-
tively common, these antibodies occur-
red in low levels, did not distinguish a
particular disease onset type, and were
not associated with the clinical features
of JA such as disease activity or sever-
ity, nor with the clinical manifestations
of antiphospholipid antibody.
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