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Over the last decade, efforts aimed at
unraveling the mechanisms responsible for
arterial thrombosis and developing new an-
tithrombotic treatments have led to a clear-
er definition of the role that platelets play in
the acute complications of ischemic cardio-
vascular and cerebrovascular diseases. As a
result, there is now a more precise under-
standing of the molecular events that un-
derlie platelet adhesion to the damaged
vessel wall and the complex interplay of in-
tracellular signals and cell surface adhesive
interactions that support aggregation and
thrombus growth. The multifaceted platelet
contribution to hemostasis and thrombosis
includes the specific recognition of multi-
ple reactive substrates, including altered
endothelial cells and exposed subendothe-
lial constituents, the ability to respond to
stimuli by secreting and synthesizing active
substances that amplify aggregation; and
the participation in the assembly of the pro-
coagulant pathways that lead to the genera-
tion of fibrin necessary for thrombus stabil-
ity. Building on this mechanistic knowl-
edge, clinical trials have established the ef-
ficacy of new antiplatelet strategies in the
primary and secondary prevention of life-
threatening arterial thrombotic events.
Moreover, platelet studies have contributed
to relevant information with respect to risk
assessment and may ultimately lead to the
possibility of prevention by demonstrating
that specific polymorphisms in the genes
encoding for certain platelet adhesive re-
ceptors are associated with an increased in-
cidence of thrombotic episodes. Therefore,
at present, the conclusion that platelets are
of key importance in the genesis of the acute
complications of ischemic cardiovascular
and cerebrovascular diseases is supported
by pathophysiological, pharmacological,
and epidemiological data.

In this issue of the Italian Heart Jour-
nal, a minisymposium of four invited arti-
cles provides an update in selected areas of
platelet research likely to have an impact
on clinical practice. Two reviews – one by
Santoso and Kunicki, the other by Clemet-
son – provide independent evaluations on
how to interpret what is currently known
about platelet receptor polymorphisms and
risk for arterial thrombosis. It is an area in
rapid development – as attested by the fact
that new information on yet another recep-
tor, glycoprotein VI, has recently become
available1,2 – but the results of these epi-
demiological studies are not fully consis-
tent, thus are not definitive. At first glance,
the existence of a causative link may seem
reasonable when a given polymorphism is
not only associated with increased risk but
has also an impact on specific platelet func-
tions. This, in turn, may focus attention on
the usefulness of laboratory assays in pre-
dicting platelet activities in vivo, an area
where new developments have occurred
but clear answers have not yet been found.
In fact, the value of genetic population
studies is to suggest previously unsuspect-
ed cause-effect relationships that are not re-
flected in established functional tests, an
outcome that may be particularly relevant
in the heterogeneous syndromes of vascu-
lar instability. For example, selected as-
pects of the platelet adhesive and reactive
repertoires, geared to respond to a variety
of stimuli possibly vascular-bed specific,
may be differentially important in the con-
text of distinct pathogenetic conditions.
Important clues to understanding such a
complexity may be more easily derived
from genetic studies than from the use of in
vitro tests, which by their own nature tend
to be selective, a priori, with respect to the
response pathways being tested.
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The third review in the minisymposium, by
Bouchard and Tracy, explores the current knowledge
on the pathophysiological links between platelet acti-
vation and thrombin generation. The process leading to
the assembly of tenase and prothrombinase complexes
on the platelet surface is complex and involves recep-
tors and transduction systems likely to have consider-
able genetic and functional variability. This issue has
bidirectional relevance, as activated platelets favor
thrombin generation and thrombin activates platelets in
addition to forming fibrin, two key events in thrombo-
sis. Finally, the last review by Marcus and collaborators
focuses on the vascular production of ecto-ADPase,
one of the important physiologic mechanisms that
maintain and regulate platelet reactivity. This enzyme,
also known as CD39, degrades ADP, which is a platelet
agonist, to AMP, which cannot stimulate platelets, and
may have a dual physiologic role. By removing small
amounts of ADP generated in the vasculature, it may
prevent desensitization of the platelet ADP receptors,
thus maintaining reactivity3, but it may also control
thrombus propagation by regulating the amounts of re-
leased ADP available for the amplification of platelet
responses to a thrombogenic stimulus. The latter prop-
erty makes ecto-ADPase a potential pharmacological
tool for antithrombotic intervention.

The topics addressed in this minisymposium are
necessarily limited, but indicative of the complex inter-
relationships between platelets and all the other compo-
nents of the vascular hemostatic system. Platelet func-
tion is finely tuned to achieve hemostasis without risk-
ing thrombosis, and a recent example concerning von
Willebrand factor (VWF) demonstrates how this deli-
cate balance is likely to be implemented at multiple, if
not at all levels of the platelet response to thrombogenic
stimuli. The multimeric VWF mediates platelet adhe-
sion to collagen and platelet aggregation under high
shear stress conditions, as may occur in stenosed coro-
nary arteries, and increased levels of this adhesive pro-
tein are associated with high recurrence rates of is-
chemia in coronary patients. It has been known for a

long time that the size of VWF multimers is directly cor-
related with the ability to induce platelet thrombus for-
mation. Equally well established is the fact that normal
blood contains cleaved VWF multimers, evidence of a
proteolytic mechanism possibly devoted to the func-
tional regulation of this prothrombotic protein. Indeed,
the protease responsible for the specific cleavage of
VWF has recently been identified4,5, and its genetic ab-
normalities have been associated with the occurrence of
arteriolar thrombosis in patients with thrombotic throm-
bocytopenic purpura6. This information will undoubted-
ly result in future studies aimed at evaluating whether
changes in the activity of this enzyme contribute to in-
creasing the thrombogenic potential of VWF and, with
this, the incidence of ischemic cardiovascular and cere-
brovascular diseases. We hope that the critical synthesis
of basic and clinical research data presented in this min-
isymposium, although limited to selected topics, will
contribute to an improved understanding of the mecha-
nisms of arterial thrombosis and delineate an approach
to the design of more effective antithrombotic drugs.
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