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Anticardiolipin antibodies(ACA) were assayed by an enzyme-linked immunosorbent
assay(ELISA) in 68 patients with Behcet’s disease. Twenty seven(39.7%) patients showed
levels of ACA five standard deviations above the value of the control group. The frequency
of ACA isotype IgM was found to be significantly increased in these patients. However,
ACA was not found to have a significant association with clinical activity, thrombosis, posi-
tive Venereal Disease Research Laboratory (VDRL) test or antinuclear antibodies(ANA).
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Behget’s disease is a multisystemic disorder
with involvement of veins and arteries of all
sizes, causing significant morbidity and mortali-
ty.! The etiology of the vessel involvement has
not been explained. Nevertheless, there is sig-
nificant evidence suggesting that endothelial
cell injury modulated by enhanced neutrophil
activity,? increased release of neutrophil-derived
oxygen Iintermediates,’ and production of
anticardiolipin antibodies(ACA) play a patho-
genic role in the development of the vascular
complications of Behget's syndrome.* To date,
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there is no direct in-vivo evidence for ACA
being pathogenic. However, there is in-vitro evi-
dence, some of it conflicting, that ACA may in-
deed play a part in the disease process."’
Antiphospholipid antibodies including ACA,
lupus anticoagulant, or anti-Venereal Disease
Research Laboratory(VDRL) antibodies are a
group of circulating autoantibodies seen pri-
marily in patients with systemic lupus ery-
thematosus(SLE), other autoimmune diseases,
and a variety of seemingly unrelated diseases.’
These antibodies can be detected various tests
such as enzyme-linked immunosorbent assay
(ELISA) and radioimmunoassays.®” ELISA is
currently considered the method of choice due
to its higher sensitivity and specificity.®® The
present study was designed to determine serum
levels of ACA in our Behget’s disease patients
by ELISA in relation to clinical activity, clinical
type, thrombosis, positive VDRL test and anti-



2 HG Ji, et al.

nuclear antibodies.

MATERIALS AND METHODS

Materials

Sixty-eight patients(30 males, 38 females)
with Behget’s disease, who were enrolled in the
Behget’s Disease Speciality Clinic of Severance
Hospital, were studied(Table 1). Each met the
diagnostic criteria for Behget’s disease proposed
by Shimizu et al.'® or Lehner and Barnes."
Serum samples obtained from each patiet were
tested for the presence of anticardiolipin anti-
bodies, antibodies, VDRL test,
serum Immunoelectrophoresis, C; and C, Con-
trol blood samples were obtained from 20
healthy blood donors.

antinuclear

Classification of the Patients

The patients were classified by the following
three methods:
1. Classification by Shimizu et al.'

1) The complete type, which has all four clin-
ical manifestations, including oral ulcers,
genital ulcers, skin and ocular lesions.

2) The incomplete type, which presents with
three of the clinical manifestations, or oc-
ular lesions together with another lesion.

Table 1. Patient characteristics
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3) The suspected type, which exhibits two of
the clinical manifestations.
4) A possible type, which has only one of the
clinical manifestation.
2. Classification by Lehner and Barnes'!
1) The mucocutaneous type involves oral and
genital ulcers with or without skin lesions.
2) An arthritic type with joint involvement
has some or all of the mucocutaneous
manifestations.
3) A neurologic type with brain involvement
demonstrates some or all of the lesions
found in the mucocutaneous and arthritic
types.
The ocular type with uveitis shows some
or all of the mucocutaneous, arthritic and
neurologic manifestations.

4)

3. Classification according to clinical activity"
The clinical symptoms at the beginning of
this study included oral ulcer, genital ulcer,
skin manifestations such as an erythema
nodosum-like lesion or an erythema multiforma-
like lesion, eye involvement, arthritis, thrombo-
phlebitis and neurologic manifestations. One
point was given for each clinical symptom, and
the sum was defined as the number of clinical

activities.

Clincal type No.(%) of patients Mean age
Male Female Total (Year)
By Shimizu et al.'’
Complete 9 6 15(22) 31.0
Incomplete 13 19 32(47) 37.2
Suspected 3 9 12(18) 32.3
Possible 5 4 9(13) 39.7
By Lehner and Barnes'!
Mucocutaneous 11 18 29(43) 37.1
Arthritic 3 9 12(18) 37.3
Neurological 0 1( 1) 30.0
Ocular 15 11 26(38) 325
Total 30 38 68(100) 35.3
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ELISA of Anticardiolipin Antibodies

The ACA levels in the patient’s serum were
measured according to Biswas et al."”’ Briefly,
one hundred microliters(ul) of a 100ug/mé solu-
tion of bovine heart cardiolipin(Sigma, St.
Louis, MO) 1n absolute ethanol was placed into
each well of a flat-bottomed microtiter plate.
One hundred ul of absolute ethanol was then
placed into each of the next remaining wells.
The plates were then placed in a desiccator and
left overnight in the dark at room temperature.
The following day, the dry plates were washed
five times with phosphate-buffered saline
(PBS). One hundred microliters of Dulbecco’s
PBS(D-PBS), containing 10% heat-inactivated
fetal calf serum(FCS), was added to each well,
and plates were incubated for one hour at room
temperature followed by washing with PBS.
The sera to be screened for ACA were diluted
in D-PBS with 10% FCS to 1:20 for the ACA-
IgG or 1:40 for the ACA-IgM test. One
hundered microliters of test or standard serum
dilution was placed in the coated and control
wells of the microliter plates. The screening
and quantitative plates were incubated at room
temperature for two hours and then washed.
One hundred microliters of the appropriate dilu-
tion of alkalin phosphatase-conjugated goat an-

tihuman IgM(1:200) or goat antihuman IgM(1:

100) was added, and the plated were incubated
at room temperature for one hour, followed by
washing. One hundred microliters of freshly
prepared substrate(lmg/mé of p-nitro-phenyl
phosphate in diethanolamine buffered, pH 9.8,

Sigma) was added, and plates were incubated.
The reaction was terminated with 3M NaOH,
and the absorbents were read at 405nm in
ELISA reader.

Statistical Analysis

Positivity of ACA in our Behget’s disease pa-
tients was determined by ELISA in relation to
chinical activity, clinical type, thrombosis, posi-
tive VDRL test and antinuclear antibodies.
ACA level was considered positive if they ex-
ceed 5.0 standard deviations above the mean of
the normal population. Positive ACA levels
were those that exceed 0.245 optical density(O.
D.) in IgG and 0.347 O.D. in IgM. The statisti-
cal significance of the results was evaluated by
the chi-square method.

RESULTS

Anticardiolipin antibodies in Behget’s dis-
ease

The results of these measurements are given
in Table 2. Higher than normal anticardiolipin
antibody titer was found with high frequency(p
<0.05),; particularly significant was the high
frequency with which IgM isotype was found(p
<0.01). There was no significant difference in
1gG isotype titer compared to a normal healthy
person. There was no significant difference be-
tween the anticardiolipin antibody in regard to
age(Table 3).

Table 2. Number of patients with anticardiolipin antibodies(ACA) in Behget's disease

Patients( %) Controls( %) p value
(n=68) (n=20)
IgG & /or M ACA isotype 27(40) 2(10) p<0.05
IgM ACA isotype 18(26) 0( 0) p<0.01
IgG ACA isotype 10(15) 2(10) NS

NS : Statistically not significant
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Relation between clinical type and anti-
cardiolipin antibodies

According to Shimizu’s classification,'® the
percentage of anticardiolipin antibody de-
creased in the following order; complete type,
incomplete type, suspected type, and with no
antibody found in the possible type(Table 4).
According to Lehner’s classification,!! the per-
centage of anticardiolipin antibody decreased in
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the following order; neuroclogical type, muco-

cutaneous type, ocular type and arthritic type
(Table 5).

Relation between clinical activity and anti-
cardiolipin antibodies

The score of clinical activities found at the
time of the test was more than 2 in the case of
anticardiolipin antibody positives(Table 6).

Table 3. Number of patients with anticardiolipin antibodies( ACA) in Behget's disease by age

Age(yr)range IgG ACA(%) IgM ACA(%) IgG &/or M ACA(%)
10—19 0/ 3( 0) 0/ 3( 0) 0/ 3C0)
20—29 2/13(15) 2/13(15) 4/13(31)
30—39 6/33(18) 11/33(33) 16/33(48)
40—49 1/13( 8) 4/13(31) 5/13(38)
50—59 1/ 4(25) 1/ 4(25) 2/ 4(50)
60—69 0/ 2( 0) 0/ 2( 0) 0/ 2( 0)

Total 10/68(15) 18/68(26) 27/68(40)

Table 4. Number of patients with anticardiolipin antibodies(ACA) in Behget’s disease according to classification by

Shimizu et al.

Clinical type IgG ACA(%)

IeM ACA (%) IgG & /or M ACA(%)?

Complete 6/15(40) 4/15(27) 9/15(60)
Incomplete 3/32( 9) 12/32(38) 15/32(47)
Suspected 1/13( 8) 2/13(15) 3/13(23)
Possible 0/ 8( 0) 0/ 8( 0) 0/ 8( 0)
Total 10/68(15) 18/68(26) 27/68(40)
i <0.05

Table 5. Number of patients with anticardiolipin antibodies(ACA) in Behget’s disease according to classification by

Lehner and Barnes.

Clinical type IgG ACA(%)

IgM ACA(%) 1gG &/or M ACA(%)

Mucocutaneous 4/29(14) 22/29(26) 25/29(86)
Arthritic 0/12( 0) 9/12(75) 9/12(75)
Neurological 0/ 1( 0) 1/1(100) 1/1(100)
Ocular 7/26(27) 19/26(73) 20/26(77)
Total 11/68(16) 51/68(75) 55/68(81)
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Table 6. Number of patients with anticardiolipin antibodies(ACA) in Behget’s disease according to clinical activities

Score IgG ACA(%) IgeM ACA(%) IgG & /or M ACA(%)
1 0/ 8( 0) 0/ 8(C 0) 0/ 8( 0)
2 1/ 8(13) 3/ 8(38) 4/ 8(50)
3 1/19( 5) 4/19(21) 5/19(26)
4 5/20(25) 6/20(30) 11/20(55)
5 3/13(23) 5/13(38) 7/13(54)
Total 10/68(15) 18/68(26) 27/68(40)

Relation between thrombosis and anticar-
diolipin antibodies

Intravascular thrombosis was found in 11%
of the patients with positive anticardiolipin anti-
body, and the isotype was always IgM(Table
7.

Table 7. Frequency of thrombosis in Behget's disease
with positive anticardiolipin antibodies( ACA)

Thrombosis positive( %)

IgG & or IgM ACA positive 3/27(11)
negative 7/41(17)
IgG isotype positive 0/10(0)
negative 2/58(3)
IgM isotype positive 3/18(17)
negative 8/50(16)

Relation between laboratory findings and
anticardiolipin antibodies

The results of the antinuclear antibody test
were documented in only one patient who was
negative for ACA. VDRL test, serum immuno-
electrophoresis, C; and C, were all negative or
within normal limits.

DISCUSSION

Since the etiology of Behget’s disease remains
an enigma, there has been no unifying hypo-
thesis to explain the underlying pathogenisis for

the abnormalities observed in this syndrome.
However, recently there has been significant
evidence suggesting that production of anti-
cardiolipin antibody may play a pathogenic role
in the development of the vascular complication
of Behget’s disease.! In our study, we found
about forty percents of Behget's disease pa-
tients were ACA positive, and the presence of
ACA was not influenced by age, clinical
activity, or the clinical type as for Lehner and
Barnes classification.! All patients with only
one symptom had oral ulcers, and under the
Shimizu et al.!” classification, were classified as
“possible type”. Because all “possible type” pa-
tients by classification by Shimizu et al.'® had
no ACA, the number of clinical symptoms
found at the time of the positive anticardiolipin
test was two or more. Pereira et al.!* reported
IgG isotype was detected mainly in Behget’s
disease patients with “ocular type”, according
to the classification by Lehner and Barnes!' (30
% ). A high incidence of ACA isotype IgG was
also found in our study(27%). The presence of
antiphospholipid antibodies(including antibodies
to cardiolipin, lupus anticoagulants, and false-
positive serologic tests for syphilis) in systemic
lupus erythematosus(SLE) is associated with a
syndrome characterized by thrombosis, recur-
rent abortion, and thrombocytopenia.’® %' We
now use the term ‘Antiphospholipid syndrome’
to characterize a complex of clinical and patho-
logic findings mediating a group of antibodies
formed against a family of antiphospholipids.'® %
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Antiphospholipid antibodies assoclated with au-
toimmune disease are oligonal or polygonal,
most often IgG or IgM, and rarely IgA or a
combination of these.”® Our results showed a
higher incidence of positive ACA than the most
recent reports in the literature(Fig. 1) except
the data of Bergman et al., in which 50% (13
in 26 patients) of Behget’s disease patients had
positive ACA. In accordance with a report by
Bergman et al’’, we also found that only the
frequency of positive ACA IgM isotype was
found to be significantly increased in Behget’s
disease patients.

One of the key features in antiphospholipid
syndrome 1s that thrombosis may occur any-
where in the vascular tree. Although thrombo-
sis i1s not infrequent in patients with Behget’s
disease, its relationship with antiphospholipid
antibodies 1s unclear. So, 1t 1s not certain
whether Behget’s disease is also an antiphos-
pholipid antibody syndrome. Hull et al.* found
an assoclation betwwn increased ACA levels
and retinal vascular disease in a group of
Behget’s disease patients. But, Efthimiou et al.?
claimed that there was no association between
serum levels of ACA and thrombotic complica-
tion. Hamza and Meyer® did not find increased
levels of ACA isotype IgG in patients with

Our study )
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Fig. 1. Frequency of positive anticardiolipin antibodies
in Behget’s syndrome in the literature
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Behget’s disease, most of whom had vascular
complications. This result suggests that Behget’s
disease may not be included in the ‘Antiphos-
pholipid syndrome’.?®% At present, there is no
clear evidence that the antiphospholipid anti-
bodies play a causative role in the thrombosis,
but because of the association between throm-
bosis and this class of antibodies, various mech-
anisms have been proposed.”® Proposed mecha-
nisms include inhibition of prostacyclin release

from vascular endothelium,?-%
27,29

inhibition of

fibrolytic activity, inhibition of prekallikrein

activity,”? inhibition of antithrombin 1
activity,”? inhibition of protein C activation di-
rectly,® inhibition of thrombomodulin with sub-

sequent inhibition of protein C activation,® and
binding of phospholipids 1n platelet membrane
and endothelial cell membranes, that may lead
to platelet aggregation and/or endothelial dam-
age.” Bang et al.®® reported ultrastructual
findings associated with overpro-ductive prolife-
ration of the endothelial cells leading to oblite-
ration of the vascular lumen and suggested
they may be involved in thrombogenesis in
Behget’s disease patients. Kansu et al.' also re-
ported endotheliai cell dysfuction could play a
significant role in the thrombotic vascular com-
plication by Investigating the biosysnthesis of
prostacyclin by vascular endothelium and
thromboxane B2 levels in acute Behget’s dis-
ease patlents. As yet, there is no clear evidence
that antiphosphoilipid antibodies play a causa-
tive role in damaging the endothelial cell in pa-
tients with Behget’s disease, and it is also not
certain whether the presence of ACA (as one of
antiphospholipid antibodies) in Behget’s disease
patients may have a role in the pathogenesis of
Behget’s disease or may be only an epipheno-
menon. So further studies are needed in order
to clarify whether ACA, including the other
antiphospholipid antibodies, contributes to the
pathogenesis of Behget’s disease.
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