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Anticardiolipin antibodies and cerebral
infarction

In the course of his comprehensive editorial
on coagulation disorders and cerebral
infarction, Greaves' recommendations on

whom to test for lupus anticoagulant and
anticardiolipin antibodies are incompatible
with the evidence he cites.' Our own find-
ings regarding the relevance of anticardi-
olipin antibodies in a stroke population
would also suggest that the advice to test all
patients with stroke below the age of 50
years is misplaced.

Anticardiolipin antibody assays are the
only widely available laboratory assay of
antiphospholipid antibody. Most published
data on the influence of anticardiolipin anti-
bodies in stroke have been retrospective and
uncontrolled2; prospective studies have
been confined mainly to highly selected
groups of patients-typically "young"
patients (below an arbitrary age of 40-50
years) after a first ever ischaemic stroke.'
Significantly elevated titres of immuno-
globulin G or IgM anticardiolipin have been
found in many cases, and it has been argued
that the presence of antibodies -is of patho-
genetic importance, by means of causing a

prothrombotic tendency.
We have screened consecutive, unse-

lected admissions to an acute stroke unit for
anticardiolipin antibodies of IgG, IgM or

IgA isotype using a standardised in-house
assay. Of 108 patients with confirmed
stroke or transient ischaemic attack (TIA)
on clinical or CT grounds (mean age 67
years, male:female ratio 1-25), 24% were
positive for IgG, 17% for IgM, and 28% for
IgA. There was no significant overlap
between isotype positivity: a total of 53% of
patients demonstrated significantly elevated
titres to one or more isotypes. This con-
trasted with a control population in whom
only 2% had mild elevation of IgG levels.
There was no correlation between antibody
titre and age for any isotype (IgG r = 0-26,
IgM r=-0 05, IgA r=-0 10), and the
mean ages of positive and negative groups
did not differ significantly (unpaired t-test:
IgG+ 67 years, IgG- 72 years, p = 0-07;
IgM+ 66, IgM- 68, p = 0-68; IgA+ 67,
IgA- 68, p = 0-46).

Similar findings of a high prevalence of
elevated anticardiolipin titres and lack of
relation to age have been reported by others
testing unselected stroke populations.4
There is no evidence from unselected popu-
lations of a special association with throm-
botic stroke in young people. Interpretation
of retrospective data or series of highly
selected patients as demonstrating such an
association is inappropriate. No specific
treatment can be recommended for patients
found to have elevated antibody titres
because, again, all reported data are from
highly selected or retrospective series.'

Elevated titres of anticardiolipin antibod-
ies may be demonstrated in many condi-
tions unassociated with thrombosis-for
example, following infection or immunisa-
tion, related to drug exposure, in non-
thrombotic neurological conditions such as

the Guillain-Barre syndrome, chronic liver
disease, or in lymphqproliferative disorders.
No mechanism whereby these antibodies
could cause thrombosis has been consis-
tently demonstrable.6 There is also no con-
vincing evidence to explain why antibodies
of identical specificity should cause throm-
bosis under some circumstances (patients
with stroke) but not in others, such as post-
immunisation. As Greaves states, we are far
from being able to assign causality to anti-
cardiolipin antibodies. Given their appar-
ently ubiquitous presence in disease states,
they may represent little more than a non-
specific immune response to tissue damage.
An attempt to treat patients with an ele-
vated anticardiolipin -titre with potent
immunosuppressive therapy or anticoagula-
tion is inappropriate given the lack of evi-
dence that such elevation genuinely defines
a distinct pathophysiological entity.
The body of the editorial acknowledges

the poverty of evidence in the field, yet rec-
ommends testing of all patients under the
age of 50 for antiphospholipid antibodies.
We believe that this policy will only serve to
exacerbate the existing problems with the
interpretation and management of stroke
patients in whom such antibodies are
found: it may also lead to a false sense of
security in achieving a "diagnosis" which in
reality may amount to little more than the
description of an epiphenomenon of the
stroke itself.
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Dr Greaves replies:
I am grateful to Muir and colleagues for
giving me the opportunity to reiterate and
clarify my views on the possible relation-
ships between antiphospholipid antibodies
(APA) and stroke. Their comments indicate
a degree of confusion regarding the labora-
tory approach to the detection of APA,
the nature of these antibodies, and their
possible mechanisms of pathogenicity.

Muir, Alwan, and Squire state that "the
only widely available laboratory assay" for
APA is the anticardiolipin assay. This is
incorrect, and reliance on anticardiolipin
assays alone could lead to erroneous con-
clusions regarding the possible significance
of APA. Screening for APA must include
the use of at least two coagulation assays for

lupus anticoagulant. Many subjects with
APA, including some fulfiling the criteria
for the diagnosis of the 'primary anti-
phospholipid syndrome', and others with
systemic lupus erythematosus, only give
positive results for APA in coagulation-
based assays.' The performance of the
recommended tests, in particular the kaolin
cephalin clotting time, the dilute Russell's
viper venom time and the kaolin clotting
time is well within the capabilities of any
haematology laboratory.2 National quality-
control surveys have demonstrated that
these assays are performed widely.2' Indeed
some haematologists also supervise the
performance of the solid phase assays for
anticardiolipin, previously the province of
immunology laboratories, in order to
provide a full diagnostic screen for APA. As
indicated in my editorial, such a compre-
hensive laboratory approach is essential for
accurate diagnosis.

Muir, Alwan, and Squire outline some
results of their own anticardiolipin assays.
They describe "significantly elevated" titres
of anticardiolipin in a high proportion of
patients with stroke. It is well known that
the distribution of anticardiolipin titres in
healthy subjects is non-parametric; without
information regarding the composition of
the control population and their choice of
level for the upper limit of normal, the data
described are uninterpretable. Furthermore
the well-recognised requirement for the
demonstration of persistence with time, of
positive tests, is apparently ignored in this
study. These considerations, together with
the failure to use adequate laboratory
methods, render the study of Muir, Alwan,
and Squire unhelpful.

Regarding the pathogenicity of APA,
Muir and colleagues comment that "there is
also no convincing evidence to explain why
antibodies of identical specificity should
cause thrombosis". The question of speci-
ficity has not been resolved, but to consider
these antibodies as uniform in this regard is
erroneous. The authors appear to be
unaware of the considerable evidence that
'APA' are reactive not with negatively
charged phospholipid primarily, but with
epitopes on proteins which are themselves
avidly phospholipid bound.45 These include
prothrombin, /l2-glycoprotein 1 and, proba-
bly, protein S. It is noteworthy that each of
these proteins is important in physiological
haemostatic and anticoagulant mechanisms
thus providing a clear potential link
between 'antiphospholipids' and thrombo-
sis. Despite these recent findings, it is
acknowledged that causality has not been
established. I refer Muir, Alwan and Squire
to my supposition that APA may act as sur-
rogate markers for other, as yet unidenti-
fied, cytotoxic antibodies. For example, it
has been conclusively demonstrated that
serum samples from subjects with primary
antiphospholipid syndrome and systemic
lupus erythematosus often contain antibody
reactive with vascular endothelial cells, as
well as those apparently binding to cardi-
olipin.6

Muir, Alwan, and Squire claim a lack of
evidence for a special association of APA
with stroke and appear willing to dismiss a
large body of evidence on this. For example
Brey et al' found APA in 46% of 46 un-
selected subjects under 50 years of age
presenting with transient cerebral ischaemic
attack or stroke, compared with 8% of
26 matched neurological cases without
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thrombosis. It is surely in younger subjects,
where the confounding presence of other
risk factors is less likely, that the signifi-
cance of the finding of APA is likely to be
revealed. In a UK survey of results of
screening for APA, 109 subjects with
detectable APA have been registered in an
unselected manner. An outstanding feature
is a cohort of young women (n = 18, mean
age 32 years) with thrombotic cerebrovas-
cular events.7 Muir, Alwan, and Squire will
no doubt be aware of the large, multicentre,
case-control study performed by the
Antiphospholipid Antibodies in Stroke
Study Group (APASS)8; the authors con-
cluded that the results "provide the
strongest evidence to date that anticardio-
lipin antibodies are an independent risk
factor for stroke". Although accepting that
there have been few, rigorously designed,
epidemiological studies, Kittner and
Gorelich9 have concluded that the stroke
risk associated with antiphospholipid anti-
bodies may be substantial, especially in
young adults. Evidence is also accumulating
for an extremely high recurrence rate of
thrombotic events in APA-positive subjects,
the work of Rosove and Brewer,'0 quoted by
Muir, Alwan, and Squire, being in agree-
ment with this. To reiterate I believe that
the finding of APA by appropriate and
validated laboratory methods, where persis-
tence of the abnormality is demonstrated,
and when consideration is given to the
clinical situation, especially the presence of
other evidence of primary antiphospholipid
syndrome, such as history of recurrent
miscarriage or thrombocytopenia and the
absence of other risk factors, may be of
clinical significance.

There is no doubt that, as I stated,
prospective studies are required. Against the
background of current knowledge, however,
clinicians are likely to prescribe aspirin or
warfarin in APA-positive subjects with
occlusive cerebrovascular events in an
attempt to reduce the perceived risk of
further thrombosis. I agree, and stated, that
the use of immunosuppressive therapy is
generally inappropriate.
The rather nihilistic approach to this area

adopted by Muir, Alwan, and Squire will
not, I fear, help in the further understand-
ing of the significance ofAPA in thrombotic
disease.
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Antithrombotic therapy in acute
ischaemic stroke: an overview of the
completed randomised trials

The primary goal of these studies' was to
assess the efficacy and safety of antithrom-
botic drugs for prevention of deep venous
thrombosis (DVT). We therefore disagree
with the authors, who extrapolated major
conclusions on the effect of antithrombotic
drugs on a secondary endpoint such as
death. In addition, the incidence of pul-
monary embolism in this study population
probably did not reflect reality because, in
the trial setting, the method of diagnosing
DVT allowed very early detection and sub-
sequent aggressive treatment.2 This most
probably resulted in a reduced incidence of
pulmonary embolism, diagnosed on the
basis of clinical suspicion and death, com-
pared with the routine, clinical situation.2

Furthermore it is unclear why the authors
concluded that "whilst heparin is promis-
ing, aspirin is equally, or perhaps even more
promising as an antithrombotic regime"
because, of the six trials of antiplatelet ther-
apy described, the three largest have not
been completed, two did not provide data
on clinical events, and the third was too
small to be informative.
We would also like to correct some

misconceptions about Org 10172
(Orgaran).

Firstly, it is a low molecular weight
heparinoid not a low molecular weight
heparin. It contains no heparin or heparin
derivatives.

Secondly, in table 1 the following cita-
tions to Orgaran are incorrect. (1) It should
not be included under low molecular weight
heparin trials. (2) The study published by
Turpie3 is an Orgaran trial. (3) TOAST is a
continuing Orgaran trial. The administra-
tion route is intravenous and the drug is
administered for seven days by continuous
infusion. (4) UK Org 101724 is the research
code for the heparinoid marketed as
Orgaran.

Thirdly, as Orgaran is superior to heparin
for DVT prophylaxis in patients with
stroke, it is unfair to classify it with heparin
and the low molecular weight heparin.4
Indeed because of their different haemosta-
tic activities it is confusing to combine
under "All trials" the effects of these three
types of anticoagulant.

Finally, Sandercock et al emphasise in
their abstract the difference in haemor-
rhagic transformation between 7/102 and
8/106 as a "non-significant 12% increase"!
Surely, such a conclusion is totally unjusti-
fied in a scientific journal.

If such overviews are to have any value,
then the authors must not mix apples with
lemons and then draw general conclusions

about the effect of fruit. Had James Lind
done the same he would not have found a
cure for scurvy.
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Sandercock et al reply:
We feel that Magnani and Ruys have
missed the point of our overview.' Although
eight of the 11 trials included were primar-
ily designed to assess the effect of early anti-
coagulant therapy on deep venous
thrombosis (DVT), we felt that any assess-
ment of safety must include an analysis of
the effect of treatment on deaths and on
haemorrhagic transformation of cerebral
infarction,2 as these are not "secondary end-
points" of trivial importance, but major
events. Deaths and haemorrhagic transfor-
mations are-fortunately-rare, so individ-
ual trials lacked sufficient power to provide
reliable evidence on whether or not their
occurrence was influenced by the use of
anticoagulants. Even an analysis using all
the available data, however, still did not
provide clear answers to the following
important questions. (1) Does early anti-
coagulant treatment reduce (or increase)
mortality? (2) Does routine anticoagulant
therapy increase the risk of haemorrhagic
transformation moderately, substantially (or
not at all)?
We accept Drs Magnani and Ruys' com-

ments on the nomenclature of the low
molecular weight heparinoid (Orgaran). We
agree that Turpie's relatively small study
suggested that Orgaran reduced the risk of
DVT, when compared with low dose
heparin.3 In this study, however, four
patients (8-9%) in the Orgaran group and
two patients (4 8%) in the standard heparin
group developed haemorrhagic transforma-
tion of cerebral infarction (odds ratio 1-95:
95% confidence interval 0 34 to 11-3) and
this observed excess of haemorrhagic trans-
formation of cerebral infarction with
Orgaran, compared with low-dose heparin,
is consistent with the hypothesis that
Orgaran is indeed a more potent antithrom-
botic agent. Only nine patients in each
group died (9/45 Orgaran versus 9/42
heparin: odds ratio 0-92, 95% CI 0 3 to
2 6). Thus, although benefit for DVT may
be greater with Orgaran compared with
low-dose heparin, the data on safety are
insufficient to exclude a moderate excess of
haemorrhagic transformations or death, or
both, with Orgaran. As the data are so
limited, we feel it is premature (taking
important events such as death and hae-
morrhagic transformation into account) to
conclude that, overall, in patients with
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