
BRIEF PAPERClinical and Experimental Rheumatology 2003; 21: 221-224.

221

Link between anti-CD36
antibodies and thrombo-
sis in the antiphospholipid
syndrome

Y. Pelegri, G. Cerrato,
M.E. Martinuzzo,
L.O. Carreras, R.R. Forastiero

Division of Haematology, Favaloro 
University, Favaloro Foundation,
Buenos Aires, Argentina.

Yanina Pelegri, PhD; Graciela Cerrato,
PhD; Marta E. Martinuzzo, PhD; 
Luis O. Carreras, MD, PhD; 
Ricardo R. Forastiero, PhD.

This work was supported in part by grants
05-08160 from the National Fund of Sci-
ence and Technology (PICT 2000/01) and
CID-002-99 from the Favaloro University.

Please address correspondence to:
Ricardo R. Forastiero, PhD, Hematología,
Universidad Favaloro, Solís 453,
(C1078AAI) Buenos Aires, Argentina. 
E-mail: forastiero@favaloro.edu.ar 

Received on June 6, 2002; accepted 
in revised form on October 14, 2002.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2003.

Key words: anti-CD36, thrombosis,
antiphospholipid antibodies, antiphos-
pholipid syndrome.

ABSTRACT
O b j e c t ive. Some studies have prev i -
ously suggested the involvement of an -
tibodies directed against CD36 (anti-
CD36) in the pathogenesis of thrombo -
sis. The aim of this study was to evalu -
ate the prevalence of anti-CD36 in
patients with antiphospholipid antibod -
ies (aPL) and its re l ationship with
thrombosis.
Methods. Anti-CD36 were tested using
an indirect MAIPA assay in 62 patients
with autoimmune aPL but without SLE;
t h e re we re 38 with and 24 without thro m-
bosis. Nineteen patients with thrombo -
sis served as an aPL(-) control group
and 58 healthy subjects as the normal
control group.
Results. 15 of 62 aPL patients (24.2%)
but only 1 of 58 (1.7%) normal controls
had anti-CD36 (p < 0.0005). As com -
pared to normal controls, the preva -
lence of anti-CD36 was signifi c a n t ly
higher in aPL patients with (26.3%, p
<0.0005) or without thrombosis (20.8%,
p <0.01). Anti-CD36 were significantly
m o re frequent in aPL patients with
thrombosis than in thrombosis aPL(-)
subjects (26.3% vs 0%, p = 0.02). The
p resence of anti-CD36 seems to be
m o re frequent in aPL patients with
recurrent thrombosis than in those with
a single episode (36.8% vs 15.8%).
C o n cl u s i o n . The presence of anti-
CD36 is highly prevalent in patients
with autoimmune aPL with a trend to
being more frequent in patients with
recurrent episodes of thrombosis.

Introduction
The antiphospholipid syndrome (APS)
is regarded as an autoantibody-mediat-
ed thrombotic disorder. Thromboses in
venous and arterial territories as well as
pregnancy morbidity are clinical fea-
tures of definite APS (1). However, not
all patients with antiphospholipid anti-
bodies (aPL) develop APS, suggesting
t h at other fa c t o rs may influence the
development of such clinical features.
In vivo endothelial cell and plat e l e t
activation is one of the main findings in
APS (2). It is mainly related to some
aPL such as autoantibodies re a c t i n g
with β2 g ly c o p rotein I (anti-β2G P I ) .
Ve rmylen et al. (3) suggest that the
at t a chment of antibodies to diffe re n t

p roteins ex p ressed on the surface of
p l atelets and endothelial cells could
induce cellular activation and thrombo-
sis. CD36, also known as glycoprotein
IV (GPIV), is a membrane antigen ex-
p ressed on platelets and endothelial
cells as well as on other cells (4). Some
studies have previously demonstrated
that antibodies directed against CD36
(anti-CD36) induce platelet activation
(5). Furt h e rm o re, t h e re is some ev i-
dence suggesting the invo l vement of
anti-CD36 in the pat h ogenesis of
t h rombotic complications in pat i e n t s
with aPL but not systemic lupus erythe-
matosus (SLE) (6), such as in patients
with thrombotic thro m b o cy t o p e n i c
purpura (7).
In the present study we evaluated the
presence of anti-CD36 in a series of 62
p atients with autoimmune aPL bu t
without any other autoimmune disor-
d e r. Anti-CD36 we re tested using a
m o n o clonal antibody immobilizat i o n
of platelet antigen (MAIPA) assay and
patients were grouped according to the
p resence or absence of a history of
thrombosis.

Patients and methods
Patients
We tested 62 patients with autoimmune
aPL. None of the included patients had
specific laboratory or clinical features
of underlying SLE, SLE-like disease,
or any other autoimmune disord e r.
There were 38 (17 female and 21 male;
median age 43 years) aPL patients with
a history of thrombosis (27 venous, 14
arterial) and 24 (15 female and 9 male;
median age 35 years) without. Nine-
teen of the 38 patients with thrombosis
had had recurrent thrombotic episodes.
Eleven patients had mild or moderate
thrombocytopenia (6 with and 5 with-
out thrombosis). The remaining 19
p atients belonging to the aPL gro u p
without thrombosis were referred for
aPL screening because of ab n o rm a l
coagulation tests (n = 6) or a history of
pregnancy loss (n = 13). Nineteen (10
female and 9 male; median age 44
years) aPL(-) patients with thrombosis
(16 venous, 3 arterial) served as the
t h rombosis control group. Fi f t y - e i g h t
(30 female and 28 male; median age 40
years) healthy subjects were recruited
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as the normal control group.
Blood was obtained by clean venipunc-
t u re and collected into plastic tubes
containing 0.11 M sodium citrate (ratio
9:1) to investigate the presence of LA.
After double centrifugation at 2,500g
for 15 minu t e s , p l atelet-poor plasma
was immediat e ly assayed for LA.
Blood collected into glass tubes and
allowed to clot at 37°C was used for
sera preparation after centrifugation at
1,500g for 10 minutes. Sera samples
for MAIPA were decomplemented at
56ºC for 30 minutes prior to storage at -
20°C.

Preparation of washed control
platelets
Venous blood from adult vo l u n t e e rs
was anticoagulated with EDTA 0.077
M (ratio 9:1). Platelet-rich plasma was
obtained by centrifugation at 120g for
10 min. Platelets we re washed thre e
times in washing buffer composed of
36 mM citric acid, 5 mM glucose, 5
mM KCl, 2 mM CaCl2, 1 mM MgCl2,
103 mM NaCl, 100 nM PGE1, 25 µg/
ml apyrase and 1% w/v bovine serum
albumin pH 6.5 (8), and stored at 4°C
for at least 24 hours in isotonic saline
containing 0.1% sodium azide.

MAIPA assay
P l atelet antibodies we re detected by
using a MAIPA assay as prev i o u s ly
described (9) with some modifications
(10). Briefly, target platelets were incu-
bated for 30 min with the decomple-
mented serum from a patient or control
donor and then, after washing, incubat-
ed with the murine monoclonal anti-
b o dy anti-CD36 (FA 6 - 1 5 2 , I m mu n o-
tech, France). The sensitized platelets
were washed and solubilized. The tri-
molecular complex consisting of the
human platelet-reactive antibodies, the
anti-CD36 and the target platelet mem-
brane GpIV were then fixed to micro-
t i t re plates (Nunc MaxiSorp , K a m-
s t ru p , R o s k i l d e, D e n m a rk) coat e d
overnight at 4ºC with a goat anti-mouse
IgG antibody (Ja ckson Immuno Re-
search, West Grove, PA, USA). Bind-
ing was revealed using a peroxidase-
labelled goat anti-human IgG Fcγ frag-
ment antibody (Jackson). Three normal
sera were analysed on each plate. Ratio

values were obtained according to the
following formula (patient OD/control
OD), where the control OD represented
the mean obtained in each run. Results
we re considered positive if the rat i o
exceeded the threshold of positiv i t y
calculated using the 54 controls (98th
percentile 1.60).

Detection of aPL and anti-protein 
antibodies
The presence of lupus anticoag u l a n t
(LA) activity was inve s t i gated by
means of screening tests, mixing stud-
ies and confirmatory procedures as des-
cribed in detail before (11). Anticardi-
olipin antibodies (aCL) of both iso-
types were measured using a standard-
ised ELISA technique and international
standards (Louisville APL Diagnostics,
Louisville, KY). Results were expres-
sed as standard units (u) for IgG (GPL)
or IgM (MPL). Titres higher than 20 u
we re considered for APS diag n o s i s .
The home-made ELISAs for anti-

β2GPI and anti-prothrombin antibodies
(anti-PT) were performed as previously
reported using microtitre plates (Nunc
MaxiSorp) irradiated by electron beam
at 100 kGy and γ- i rra d i ated plat e s
(Nunc MaxiSorp ) , re s p e c t ive ly. Th e
c u t - o ff values (15 arbitra ry units fo r
IgG or IgM) were previously assessed
as the 99th percentile of 95 normal sera
(11).

Statistical analysis
χ2 test with Yates correction or Fisher’s
exact test were used to compare pro-
portions. Correlation analysis between
antibodies titres we re carried out by
S p e a rman test. Significance was de-
fined at p < 0.05.

Results
Among aPL patients, 55 had LA, and
34 and 25 had moderate or high titres
of aCL of IgG and IgM isotypes,
respectively. Anti-β2GPI were detected
in 37 (29 IgG and 19 IgM), while posi-

Fig. 1. Results of anti-CD36 in the different groups of patients and controls. The broken line indicates
the cut-off rate.
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tive anti-PT were found in 32 (25 IgG
and 13 IgM) patients.
Anti-CD36 (IgG isotype) were positive
in 1 out of 58 (1.7%) normal controls
and in 15 of 62 (24.2%) aPL patients.
The prevalence in the whole group of
patients with autoimmune aPL was sig-
n i fi c a n t ly higher than in the norm a l
group (p < 0.0005). The distribution of
anti-CD36 results found in diffe re n t
groups of patients is shown in Figure 1.
As compared to normal controls, the
prevalence of anti-CD36 was signifi-
cantly higher in both aPL patients with
(10/38, 26.3%, p < 0.0005) or without
thrombosis (5/24, 20.8%, p< 0.01). But
the diffe rence between both aPL gro u p s
did not reach statistical significance.
Anti-CD36 in aPL patients with throm-
bosis were also significantly more pre-
valent than in thrombosis aPL (-) sub-
jects (26.3% vs 0%, p = 0.02). Interest-
ingly, the presence of anti-CD36 seems
to be more frequent in aPL pat i e n t s
with re c u rrent thrombosis (7/19, 3 6 . 8 % )
than in those with a single thrombotic
event (3/19, 15.8%).
Th e re we re no corre l ations betwe e n
IgG titres of anti-CD36 with aCL (Rho
= 0.078), anti-b2GPI (Rho = 0.072) or
anti-PT (Rho = 0.061). No association
was also found between presence of
anti-CD36 and thrombocytopenia (data
not shown).

Discussion
The association of anti-CD36 with
t h rombotic complications in pat i e n t s
with LA was fi rst described by Rock et
al. (6) in a pilot study. As in that rep o rt ,
p atients with SLE we re ex cluded fro m
our study because antibodies dire c t e d
against seve ral platelet membrane gly-
c o p roteins are highly prevalent in the
setting of such autoimmune disease (12,
13). Our findings indicated that anti-
CD36 occur in about 25% of the 62
p atients with aPL. Howeve r, this high
p revalence was detected in aPL pat i e n t s
with previous thrombosis as well as in
p atients without thrombosis. The diffe r-
ence in the prevalence of anti-CD36
(26.3% vs 20.8%) between aPL pat i e n t s
with or without history of thro m b o s i s
did no re a ch statistical signifi c a n c e, bu t
p ro b ably a higher number of patients is
needed to draw a definite concl u s i o n .

Our data in pri m a ry APS are in agre e-
ment with two previous rep o rts show i n g
anti-CD36 in 5 out of 6 (6) and 3 out of
11 (14) patients with pri m a ry A P S. On
the other hand, in other study (12) none
of the 21 aPL patients with thro m b o s i s
had detectable anti-CD36 assayed by
M A I PA. We also found that the fre-
q u e n cy of anti-CD36 in aPL pat i e n t s
with re c u rrent thrombotic events tended
to be gre ater than in those with a single
ep i s o d e. This diffe rence (36.8% vs
15.8%) should be confi rmed on large r
studies in order to eva l u ate the potential
role of anti-CD36 as a marker of re c u r-
rent thro m b o s i s .
The comparison of the prevalence of
anti-CD36 in aPL patients with or
without thrombosis has not been exten-
s ive ly search e d. Th e re are only two
studies in which these antibodies were
not found, but only 6 patients without
thrombosis were included (6,14). We
found anti-CD36 in 5 out of 24 aPL
patients without a history of thrombo-
sis or any other A P S - re l ated cl i n i c a l
feature. The clinical relevance, if any,
of anti-CD36 in patients with autoim-
mune aPL is not well unders t o o d.
CD36 is a membrane antigen expressed
in platelets, monocytes and microvas-
c u l at u re endothelial cells, and it has
been implicated in haemostasis, throm-
bosis, etc. It has been also suggested
that anti-CD36 are able to induce cellu-
lar activation (5). The finding that anti-
CD36 are present either in aPL patients
with or without APS might be compati-
ble with our recent study (15) showing
p l at e l e t , endothelial cell and bl o o d
coagulation activation in definite APS
but also in aPL patients without APS.
The concept that thrombosis is an im-
mune event mediated by specific anti-
bodies has been rev i ewed by Ve rmy l e n
et al. (3). The occurrence of thro m b o s i s
in patients with autoimmune diseases
ap p e a rs to be mu l t i fa c t o ri a l , and seve ra l
m e chanisms contri buting to the disru p-
tion of the balance between the norm a l
p ro c o agulant and anticoagulant pat h-
ways have been pro p o s e d. The pre s e n c e
of additional antibodies such as anti-
CD36 may potentiate the pro t h ro m b o t i c
a c t ivity prior to thrombosis and con-
t ri bute to the pat h ogenesis of the A P S.
In concl u s i o n , anti-CD36 are highly

prevalent in patients with aPL but they
do not seem to be clearly associated
with thrombosis. Nevertheless, there is
a suggestion that anti-CD36 could be
linked to the recurrence of thrombosis.
Further studies are required to deter-
mine more precisely the contribution of
these autoantibodies in the APS.
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