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ANTIBODIES TO THE ATHEROSCLEROTIC PLAQUE
COMPONENTS BETA2-GLYCOPROTEIN I AND HEAT-
SHOCK PROTEINS AS RISK FACTORS FOR ACUTE
CEREBRAL ISCHEMIA
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ABSTRACT - One third of cases of cerebral ischemia have no clear etiology. A humoral response to the
atherosclerotic plaques components beta2-glycoprotein I (beta2-gpI) and heat-shock proteins (Hsp) might be
involved in the pathogenesis of stroke. This case-control study includes a complete profile of anti-beta2-gpI
antibodies and testing of IgG antibodies to the 60/65 kilodaltons (kDa) Hsp in stroke patients. Ninety-three
patients with acute ischemic stroke and 93 controls were evaluated for age, sex, race, hypertension, smoking,
previous cardiopathy, diabetes mellitus, hypercholesterolemia and previous history of cerebral ischemia. IgG/
IgM/IgA anticardiolipin (aCL) and anti-beta2-gpI antibodies, as well as IgG antibodies to human 60 kDa Hsp
and to Mycobacterium bovis 65 kDa Hsp, were detected by immunoassay. Adjusted odds ratios (OR) were
calculated by logistic regression. The adjusted OR for IgA anti-beta2-gpI antibodies was 4.6 (90%CI 1.5 to
14.3; p = 0.025). The non-adjusted OR for IgG antibodies to Hsp 60 was 26.1. The adjusted OR for IgG
antibodies to Hsp 65 was 3.2 (90%CI 1.2 to 8.3; p = 0.044). The adjusted OR for IgG to any Hsp (60 or 65) was
4.8 (90%CI 1.9 to 12.1; p = 0.006). This study demonstrates that elevated IgA anti-beta2-gpI and IgG anti-
Hsp 60/65 antibodies are associated with increased risk of ischemic stroke. The association occurred
independently of other risk factors. This humoral response might link autoimmunity, thrombophilia and
atherosclerosis in stroke patients.
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RESUMO - Um terço dos casos de isquemia cerebral não apresenta etiologia clara. Uma resposta humoral
contra os componentes da placa aterosclerótica beta2-glicoproteína I (beta2-gpI) e proteínas de choque
térmico (�heat-shock proteins�, Hsp) pode estar envolvida na patogênese do infarto cerebral. Este estudo de
caso-controles inclui um perfil completo de anticorpos anti-beta2-gpI e a testagem de IgG anti-Hsp de 60/65
kilodaltons (kDa) em pacientes com isquemia cerebral. Noventa e três pacientes com isquemia cerebral aguda
e 93 controles foram avaliados quanto a idade, sexo, raça, hipertensão arterial, tabagismo, cardiopatia prévia,
diabete mellitus, hipercolesterolemia e história prévia de isquemia cerebral. IgG/IgM/IgA anticardiolipina (aCL)
e anti-beta2-gpI, assim como IgG contra Hsp humana de 60 kDa e Hsp de Mycobacterium bovis de 65 kDa
foram detectados por imunoensaio. Odds ratios (OR) ajustados foram calculados através de regressão logística.
O OR ajustado para anticorpos IgA anti-beta2-gpI foi 4,6 (IC90% 1,5 a 14,3 p = 0,025). O OR não-ajustado
para anticorpos IgG contra Hsp 60 foi 26,1. O OR ajustado para anticorpos IgG contra Hsp 65 foi 3,2 (IC90%
1,2 a 8,3; p = 0,044). O OR ajustado para IgG contra qualquer Hsp (60 ou 65) foi 4,8 (IC90% 1,9 a 12,1; p =
0,006). O estudo demonstra que níveis elevados de anticorpos IgA anti-beta2-gpI e IgG anti-Hsp 60/65 estão
associados a risco de isquemia cerebral aguda. A associação ocorreu independentemente de outros fatores de
risco. Esta resposta humoral pode conectar autoimunidade, trombofilia e aterosclerose em pacientes com
isquemia cerebral.
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Approximately one third of the cases of cerebral
ischemia have no apparent cause1. The phospholipid
cofactor beta2-glycoprotein I (beta2-gpI) and the 65
kilodalton (kDa) heat-shock protein (Hsp) are
atherosclerotic plaque components2,3. An immuno-
logical response directed to plaque structures may
be involved in the etiopathogenesis of stroke.
Antiphospholipid antibodies (aPL), either anticardio-
lipin (aCL) antibodies or the lupus anticoagulant, ha-
ve been related to the so-called antiphospholipid syn-
drome (APS)4. Cerebral infarctions have been obser-
ved in up to a third of cases of definite APS5. The
overall prevalence of aCL antibodies in patients with
ischemic stroke is about 10%6. In patients under 50
years of age, this prevalence might rise to 18-46%7.

In recent years, antibodies to beta2-gpI have been
described in patients with APS8. The frequency and
pathogenic role of these antibodies in patients with
stroke have been a matter of discussion. Our report
includes a complete profile of IgG, IgM and IgA anti-
beta2-gpI antibodies in patients with ischemic stroke.
A cell response to heat stress has been known for
the last 30 years. Currently, this response has been
linked to the presence of Hsp. These highly conserved
molecules, synthesized by a number of pathogens
and by humans alike, are abundant in nature. Hsp
are grouped into 5 families by approximate molecular
weight. Some are constitutive (Hsp 70), while others
(Hsp 60, Hsp 90) appear to express cell activation. A
high degree of homology between human and bac-
terial Hsp has been observed9. A link between Hsp
and autoimmunity has been postulated. High levels
of antibodies to Hsp 65 and Hsp 70 (either bacterial
or human) were reported in rheumatoid arthritis (RA)
and systemic lupus erythematosus (SLE)10. The au-
toimmune response to Hsp observed in the atheros-
clerotic process looks intriguing. T cells reactive to
Hsp 60/65 were detected in the intimal layer of athe-
rosclerotic arteries11. The role of infectious agents
such as Helicobacter pylori12, as well as Escherichia
coli and Chlamydia pneumoniae13, is enigmatic in
atherosclerosis. Antibodies to Hsp 65/60 from pa-
tients with atherosclerosis reacted to both bacterial
and human Hsp 60. Of interest, these anti-Hsp an-
tibodies proved cytotoxic to endothelial cells13. In
clinical terms, anti-Hsp antibodies have been mostly
studied in patients with atherosclerotic coronary di-
sease. Elevated levels of anti-Hsp 60 were associated
with both presence and severity of coronary
atherosclerosis14. Data regarding antibodies to the
plaque components beta2-gpI and Hsp in cerebral
ischemia are yet sparse. In this study, we set out to
analyze the frequency of these antibodies in ischemic
stroke. We also address the possibility that these an-

tibodies are associated with risk of acute cerebral
ischemia. Testing of �classical� IgG/IgM/IgA aCL an-
tibodies was concomitantly carried out.

METHOD
This study was aproved by the PUCRS ethics commitee.

Subjects
Over a 15 month interval, we assessed aCL, anti-beta2-

gpI and anti-Hsp antibodies in patients with ischemic stroke
and in controls enrolled in a case-control study. Only incident
cases were evaluated. Subject recruitment, data collection
and demographic description of the populations followed
a case-control model previously reported15.

Ischemic stroke diagnosis was confirmed by the tre-
ating neurologist and was based on clinical features and
changes on cranial computerized tomography (CT) or mag-
netic resonance imaging (MRI) 15. Stroke cases were not
stratified as being of atherotrombotic, cardioembolic or
perfusional origin. Arbitrarily, patients with transitory
ischemic attack (TIA) were not included. The neurologist
was blinded to the results of any aPL or anti-Hsp assay.

Cases comprised patients at least 16 years old admitted
to the Hospital in the first 7 days of onset of symptoms.
Patients were not selected by sex or race. Either the patient
or a proxy gave informed consent. Self-identification de-
termined race/ethnicity. Exclusion criteria for cases were:
a) cerebral haemorrhage; b) prosthetic cardiac valves or
infective endocarditis; c) neoplasms (current or past); d)
infection by the human immunodeficiency virus or Trepo-
nema pallidum; e) presence of known heritable causes of
thrombosis such as homocistinuria or fator V (Leiden) mu-
tation; f) previous diagnosis of APS or other connective
tissue disorder (CTD).

The control group was concomitantly recruited from
patients without stroke admitted in the Orthopaedic Infir-
mary due to fractures or musculoligamentar disorders.
Controls were matched with cases by number (1 to 1).
Exclusion criteria were: a) osteonecrosis; b) cardiac abnor-
malities, infections, neoplasms, heritable diseases, APS or
CTD as listed above for �cases�.

Historical, demographic, and clinical information were
obtained from chart review and interview with patients
and family. Risk factors for ischemic stroke included in
our clinical protocol were: 1) age, sex, race/ethnicity; 2)
history of hypertension; 3) current smoking; 4) history of
cardiac disease (atrial fibrillation or coronary artery disease,
defined as previous myocardial infarction, angina or a co-
ronary revascularization procedure); 5) history of diabe-
tes mellitus (DM); 6) hypercholesterolemia; 7) history of
ischemic stroke or TIA16.

Specimens
Serum specimens were centrifuged and frozen within

2 hours of collection and stored at �70ºC until the aPL
enzyme-linked immunoabsorbant assays (ELISA) were per-
formed with standardized kits.
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The IgG/IgM/IgA aCL antibody ELISA (INOVA Quantalite
cardiolipin kits, INOVA Diagnostics, Inc., San Diego, USA)
were performed according to a previous description. IgG
and IgM isotype results were reported as IgG phospholipid
units (GPL) and IgM phospholipid units (MPL), whereby 1
unit is equal to 1 ug/ml of IgG or IgM. Only samples with
moderate or high levels of IgG or IgM aCL antibodies
(above 20 GPL or 20 MPL) were considered as positive in
our study. IgA aCL antibody titers were considered positive
when above 15 units17.

The IgG, IgM and IgA anti-beta2-gpI antibodies ELISA
were performed as previously described (INOVA Quantalite
beta2-gpI kits, INOVA Diagnostics, Inc., San Diego, USA)18.
Titers were considered positive when above 20 units for
IgG and IgM anti-beta2-gpI antibodies18 and, arbitrarily,
when above 25 units for IgA anti-beta2-gpI.

The IgG antibody ELISA for human Hsp 60 and for
Mycobacterium bovis Hsp 65 (INOVA Diagnostics, Inc., San
Diego, USA) were performed according to previous des-
criptions. Titers were considered positive when optical den-
sity (OD) of a known sample reached at least 0.519,20.

Data analysis
Odds ratios (OR) with 95% confidence intervals (95%CI)

were used for univariate analysis. Logistic regression with
90%CI was used for the adjustment of the effects of age,
sex, race, history of hypertension, current smoking,
previous cardiac disease, history of DM, hypercho-
lesterolemia and history of ischemic stroke or TIA21. All
first-order interactions between historical stroke risk factors
and aPL status were examined. The Hopkins scale for OR22

was utilized, whereby an OR between 1-1.5 was considered
as trivial; between 1.5-3.5 as small; between 3.5-9.0 as
moderate; between 9.0-32 as strong; and above 32 as

very strong. Fisher�s exact test and chi-square analysis were
used for comparison of categorical variables, and the Stu-
dent�s t test was used for comparison of continuous va-
riables; a significance level of 5% (P < 0.05) was
considered. All analyses used procedures of the SPSS for
Windows, version 9.0, Chicago, IL.

RESULTS
 There were 93 ischemic stroke patients and 93

controls included in our study. Among the 93
patients with cerebral ichemia, 70 (75.3%) presented
with CT changes. Regarding the topography of ce-
rebral infarction, 81.4% of patients with abnormal
cranial CT had lesions in the anterior circulation
(carotid system), and 18.6% in the posterior region.

 Demographic data and the risk factors profile of
cases and controls are shown in Table 1. Patients
with ischemic stroke were more likely to be older (p
< 0.001). Cases and controls did not differ regarding
the sex. In both groups, white ethnicity largely pre-
dominated.

History of hypertension (OR 16.8; 95%CI 8.1 to
34.9; p < 0.001) and history of ischemic stroke or TIA
(OR 17.2; 95%CI 6.4 to 43.6; p < 0.001)) provided
the strongest associations with acute cerebral ische-
mia. Previous cardiac disease (OR 6.7; 95%CI 3.0 to
15.0; p < 0.001) and history of DM (OR 6.8; 95%CI
2.5 to 18.7; p < 0.001) yielded a moderate risk for the
outcome.

Table 2 categorizes cases and controls by aCL,
anti-beta2-gpI and anti-Hsp antibodies status. The
following were more frequent in cases compared to

Table 1. Demographic data and risk factors profile of stroke patients and controls.

Cases Controls
(n=93)  (n=93) p OR (95%CI)#

Mean age (SD##) 62.2 (12.3) 47.5 (18.8) < 0.001*

Males 47 (50.5%) 47 (50.5%) 0.999** 1.0 (0.6-1.8)

Black race 17(18.3%) 10 (10.8%) 0.212** 1.9 (0.8-4.3)

Risk factors

History of hypertension 78 (83.9%) 22 (23.7%) <0.001** 16.8 (8.1-34.9)

Current smoking 41 (44.1%) 30 (32.3%) 0.131** 1.6 (0.9-3.0)

Previous cardiac disease 39 (41.9%) 9 (9.7%) <0.001** 6.7 (3.0-15.0)

History of diabetes mellitus 26 (28.0%) 5 (5.4%) <0.001** 6.8 (2.5-18.7)

Hypercholesterolemia 37 (39.8%) 17 (18.3%) 0.002** 3.0 (1.5-5.8)

History of stroke or TIA### 46 (49.5%) 5 (5.4%) <0.001** 17.2 (6.4-46.3)

#Odds ratio with 95% confidence interval; ##Standard deviation; *Student�s t test; **Chi-square test; ###Transitory
ischemic attack.



760 Arq Neuropsiquiatr 2003;61(3-B)

controls: IgA anti-beta2-gpI (p = 0.042), IgG
antibodies to Hsp 60 (p = 0.001), IgG antibodies to
Hsp 65 (p < 0.001) and IgG antibodies to any Hsp
(60 or 65) (p < 0.001).

The adjusted OR for risk factors (age, sex, race,
history of hypertension, current smoking, previous car-
diac disease, history of DM, hypercholesterolemia and
history of ischemic stroke or TIA) are seen in Table 3.

Of significance, a positive IgA anti-beta2-gpI
antibody test associated with a moderate risk of
ischemic stroke (OR 4.6; 90%CI 1.5 to 14.3: p =
0.025). The non-adjusted OR for IgG anti-Hsp 60
antibodies after Agresti correction23 was 26.1, com-

patible with an association with the outcome.The
presence of IgG anti-Hsp 65 antibodies yielded a
small risk of ischemic stroke (OR 3.2; 90%CI 1.2 to
8.3; p = 0.044). A positive IgG antibody test to any
Hsp (60 or 65) associated with a moderate risk of
stroke (OR 4.8; 90%CI 1.9 to 12.1; p = 0.006).

Using bivariate analysis, cases and controls tested
for IgA anti-beta2-gpI and IgG anti-Hsp antibodies
were evaluated as the association, if any, with known
risk factors for stroke.

 Stroke patients with IgA anti-beta2-gpI antibo-
dies were, on average, 6.8 years older than stroke
patients with a negative assay (p = 0.028). The pre-

Table 2.  aCL, anti-beta2-gpI and anti-Hsp antibodies frequency for cases and controls.

Cases Controls p*
(n=93) (n=93)

Positive IgG aCL 1 (1.1%) 1 (1.1%) 0.999

Positive IgM aCL 5 (5.4%) 3 (3.2%) 0.721

Positive IgA aCL** 0 0 ��

Positive IgG anti-beta2-gpI 3 (3.2%) 5 (5.4%) 0.721

Positive IgM anti-beta2-gpI 13 (14%) 10 (10.8%) 0.657

Positive IgA anti-beta2-gpI 20 (21.5%) 9 (9.7%) 0.042

Positive IgG anti-Hsp 60 11 (11.8%) null 0.001

Positive IgG anti-Hsp 65 32 (34.4%) 9 (9.7%) < 0.001

Positive IgG to any Hsp 40 (43%) 9 (9.7%) < 0.001

*Fisher�s exact test; **p value not calculated due to null frequency in cases and controls

Table 3. OR for aCL, anti-beta2-gpI and anti-Hsp antibodies adjusted for risk factors.

OR# 90%CI ## p*

IgG aCL 1.3 0.1-44.4 0.901

IgM aCL 1.8 0.3-12.0 0.597

IgA aCL** �- �- �-

IgG anti-beta2-gpIa 0.4 0.1-2.6 0.406

IgM anti-beta2-gpI 1.2 0.4-3.4 0.848

IgA anti-beta2-gpI 4.6 1.5-14.3 0.025

IgG anti-Hsp 60*** not calculated � �

IgG anti-Hsp 65 3.2 1.2-8.3 0.044

IgG to any Hsp 4.8 1.9-12.1 0.006

#Odds ratio adjusted for age, sex, race, history of hipertension, current smoking, previous cardiac
disease, history of DM, hypercholesterolemia and history of ischemic stroke or TIA; ##90%CI:
90% confidence interval; *Fisher�s exact test; **Logistic regression not calculated due to null
frequency in cases and controls; ***Logistic regression not calculated due to null frequency in
controls. The non-adjusted OR was 26.1. CI not calculated.
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sence of IgG anti-Hsp 60 antibodies in stroke cases
was consistently associated with previous cardiopa-
thy (OR 4.4; 95%CI 1.1 to 17.8; p = 0.047). The pre-
sence of IgA anti-beta2-gpI and IgG anti-Hsp anti-
bodies did not relate to any particular topographical
location of ischemic lesions (for anterior infarction,
OR 0.6 to 1.2; 95%CI 0.17 to 4.93; p > 0.514).

DISCUSSION

 This case-control study of incident cases includes
a complete profile of anti-beta2-gpI antibodies and
testing for IgG anti-Hsp 60/65 antibodies in patients
with stroke. It should be emphasized that we dealt
with ischemic event as outcome. As carotid ultra-
sound studies were not carried out in all patients,
we can not assure that all cases were of atherothrom-
botic stroke. Out of the 93 cases, two third had
abnormal cranial CT. This might be due to the fact
that a number of patients were submitted to this
procedure in the first 24 hours of stroke, where
cranial CT is frequently normal. The predominance
of infarctions of the anterior circulation was in accor-
dance to the literature24.

We studied an unselected population of adults
with stroke. Mean age in cases differed significantly
from the controls, but age, as a risk factor, was
adjusted by logistic regression. History of hyperten-
sion and previous history of stroke or TIA yielded
the strongest associations with stroke. Our results
indicated a low frequency of IgG aCL antibodies in
stroke cases. The presence of this isotype did not
yield any risk of cerebral ischemia. This is in concor-
dance with a previous report25, where IgG aCL antibo-
dies were not a risk factor for ischemic stroke. Howe-
ver, another group of authors had reported an
association of IgG aCL positivity with cerebral
infarction26.

In the largest case-control study to date (524 ca-
ses), IgG and IgM aCL antibodies were consistently
associated with risk of cerebral ischemia27. Brey et
al., in a recent controlled study involving 259 cases
of ischemic stroke, reported that IgG aCL antibodies
yielded a small risk (adjusted OR 2.2) for the
outcome28.

In regard to the IgM aCL isotype, we found a low
frequency in cases as compared to controls. Being
IgM an antibody of acute response, the eventual pre-
sence of this isotype aCL might represent more the
result than the cause of ischemic stroke. In previous
controlled studies including the IgM aCL isotype27,28,
the OR varied from significant to trivial.

 Our study also addressed the possibility that
antibodies to beta2-gpI associate with risk of of
ischemic stroke. Beta2-gpI, a 50 kDa natural anti-
coagulant, is target for aCL antibodies30. Immuniza-
tion of mice with beta2-gpI generates anti-beta2-
gpI antibodies, aCL antibodies and APS31. A previous
report has claimed that anti-beta2-gpI antibodies are
more specific than the aCL assay for detection of
thrombosis in patients with SLE32.

The antibody response against beta2-gpI in athe-
rosclerosis is rather intriguing. Beta2-gpI has been
found in atherosclerotic plaques2.

In our study, the frequency of IgG anti-beta2-gpI
antibodies was smaller in cases than controls. The
0.4 adjusted OR for cerebral ischemia might suggest
a protective role for this antibody. Nevertheless, the
adjusted P value in the Fisher test (0.406) ruled out
this possibility.

 There are few reports on IgG anti-beta2-gpI anti-
bodies and stroke. A case of a young adult with ce-
rebral ischemia whose only aPL antibody was an IgG
anti-beta2-gpI was recently described33. Brey et al.28

reported a non-significant frequency of IgG anti-beta2-
gpI antibodies in 259 stroke patients. A null frequency
of IgG anti-beta2-gpI antibodies was described in 242
elderly patients with ischemic stroke34. These findings
corroborate ours, whereby IgG anti-beta2-gpI
antibodies did not associate with risk of stroke.

 A positive IgA anti-beta2-gpI antibody test was
detected significantly more in cases than controls.
After correction for risk factors, the adjusted OR
indicated that IgA anti-beta2-gpI antibodies asso-
ciated consistently with risk of ischemic stroke.

This association of IgA anti-beta2-gpI antibodies
with stroke bring about some controversies. Only 4
out of our 20 patients with IgA anti-beta2-gpI anti-
bodies were aCL-positive (none with IgA aCL). The-
refore, it is likely that IgA anti-beta2-gpI and IgA aCL
comprised aPL antibodies of different specificities.
The need for testing anti-beta2-gpI antibodies, par-
ticularly IgA, in stroke patients shall be discussed.

 If stroke patients with IgA anti-beta2-gpI but not
aCL antibodies should be managed as having APS,
is also a matter of debate. Should these patients be
anticoagulated? As known, the 1999 consensus for
APS classification does not include antibodies to
beta2-gpI4. Thus, the heterogeneity of aPL antibodies
could make some clinical decisions difficult.

 A possible role for infections in the appearence
of IgA anti-beta2-antibodies in stroke patients re-
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mains to be clarified. Our data in bivariate analysis
showed that aging could be also a trigger for IgA
anti-beta2-gpI antibodies in stroke patients.

 The relationship of anti-Hsp antibodies with
stroke was also analyzed in our study. The non-
adjusted OR was compatible with a strong associa-
tion of this antibody with ischemic stroke. The rela-
tionship of a positive IgG anti-Hsp 60 antibody test
with previous cardiopathy in stroke patients shoud
be emphasized.

 Concerning the IgG anti-Hsp 65 antibody, a po-
sitive test was significantly seen in cases. After logistic
regression, the 3.2 adjusted OR yielded a small, but
defined, association with ischemic stroke. These data
support the idea that IgG anti-Hsp 65 antibodies
associated with increased risk of stroke.

 As multivariate analysis could not be carried out
for anti-Hsp 60 antibodies due to the null frequency
in controls, we decided to evaluate the data for IgG
antibodies to any Hsp (60 or 65). The adjusted OR
indicated a consistent association of these antibodies
with the ischemic outcome.

 The link of Hsp with atherosclerosis is an issue
of recent interest. Normocholesterolemic rabbits im-
munized with Hsp 65 (protein found in atheroscle-
rotic plaques) were found to develop arterioscle-
rosis3. Clinically, an association of high levels of anti-
Hsp 65 antibodies with carotid atherosclerosis has
been confirmed in elderly patients35.

There have been few studies approaching a po-
tential link of anti-Hsp antibodies with cerebral ische-
mia. Antibodies to Hsp 65 and to Hsp 70 were inde-
pendently associated with risk of acute ischemic stro-
ke in a survey of 180 cases36. Our findings on anti-Hsp
65 antibodies are concordant with this report.

 Mantle et al. evaluated the frequency of IgG anti-
Hsp 65 antibodies in 89 stroke patients. Although
higher in cases than controls, the antibody titers in-
creased with age in both groups. The authors sug-
gested that the antibody is a marker of aging, and
not of stroke37. In our survey, the association of anti-
Hsp 65 antibodies with stroke was maintained after
adjustment for age and other risk factors.

Apart from ours, there is only one report on IgG
anti-Hsp 60 antibodies and stroke. Kramer et al. eva-
luated the prevalence of this antibody in a large sur-
vey of 292 patients with cerebral ischemia. Patients
and controls did not differ in antibody frequency38.
Our findings regarding anti-Hsp 60 antibodies are
mostly different from this report.

 From these data, IgA anti-beta2-gpI and anti-
Hsp 60/65 antibodies appeared to associate with in-
creased risk of ischemic stroke. The multivariate ana-
lysis showed that this association occurred indepen-
dently of other risk factors. If markers of a thrombo-
philic and/or atherogenic state in patients with ce-
rebral ischemia, is an issue to be further confirmed.

The understanding of the number and function
of the atherosclerotic plaque components might be
useful for clinical practice. Beta2-gpI2 and Hsp 653

are found in atheromas. Nevertheless, a pathogenic
role for anti-beta2-gpI and anti-Hsp antibodies in
stroke have yet to be proved. Epiphenomenon or
not, the occurrence of these antibodies in such
patients might represent a link of autoimmunity and
thrombogenesis with cerebral ischemia.
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