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Figure S Prevention of
platelet clumping by
increasing concentrations of
LY¥CP8 monoclonal
antibody in indirect
experiments. Normal
EDTA anticoagulated
blood was incubated with
different concentrations of
LJFCP8 for 30 minutes at
22°C. Then, an equal
volume of patient serum
was added. Platelets were
counted 2 hours later. The
results are expressed as the
percentage of the maximal
platelet count obtained
with samples
anticoagulated with
sodium citrate.

Figure 6 Prevention of
plateler clumping by
increasing concentrations of
RGD pepride, in the
indirect experiments (see
fig 5). The results are
expressed in per cent, with
the counts for samples
collected with sodium
citrate set at 100%.
Similar results were
observed in direct tests.
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tors. In the direct tests platelet clumping was
partially prevented by the addition of mg/mL
ASA, lower concentrations having no effect.
The formation of platelet aggregates was also
partially inhibited by 42:3 mM PGEl and
10 IU/ml apyrase (fig 2A). In the indirect test,
on the contrary, platelet clumping was
completely inhibited by ASA (2 mg/ml),
PGE1l (212 mM), and apyrase (10 IU/ml)
(fig 2B).

A dose response association was observed
for ASA (fig 3): there was almost complete
prevention of platelet clumping with 1, 2, and
5 mg/ml ASA, but lower concentrations had a
lesser effect. It should be noted that when the
concentration of ASA was reduced the stan-

90

801

60+

Platelet count ratio (EDTA : citrate) %

OT_ L 1

0-3 0-62

11 |
1125 25

RGD (mM)

ol

dard deviation increased, due to differences
between the patients, in the minimal dose of
ASA required to prevent the pseudothrombo-
cytopenia phenomenon.

ASA was also administered in vivo (600 mg
daily for a week) in four patients. In vivo the
drug did not affect the development of
pseudothrombocytopenia. Similarly, when
ASA (600 mg daily) was administered in vivo
to the donor for the indirect test, platelet
clumping was not prevented in vitro.

To clarify the role of platelet receptor/s,
antigens to platelet gpIb-IX (LJIB1, 100
mg/ml) and gpIlb-Illa (LJCP8, 330 ug/ml)
monoclonal antibodies were used. LJIBI1,
which recognises the von Willebrand factor
binding site on gpIb-IX, did not change either
the platelet count or the presence of platelet
aggregates (fig 4). In contrast, LJCP8, which
recognises the von Willebrand factor and fib-
rinogen binding site on gpIIb-IIla, completely
inhibited pseudothrombocytopenia and the
effect was dose-dependent (fig 5). A maximal
effect was observed with monoclonal anti-
body concentrations between 330 ug/ml and
165 ug/ml, with a rapid decrease between
80 ug/ml and 5 ug/ml. Similar results were
obtained in both the direct and indirect exper-
iments. The specificity of LJCP8 in the pre-
vention of platelet clumping was tested with
Arg-Gly-Asp (RGD) peptide. As shown in fig
6, when patients’ blood samples were incu-
bated with increasing concentrations of RGD
peptide, there was the platelet count progres-
sively increased. Platelet clumping was com-
pletely inhibited by 5 mM RGD, while there
was a rapid reduction in the effects at doses
ranging between 2-5 and 1 mM. Lower con-
centrations had no effect. The dose-response
relation of LJCP8 inhibition, resembling a sig-
moid curve, was similar to that observed for
RGD peptide.

The contribution of soluble fibrinogen was
explored in the indirect test, with EDTA anti-
coagulated blood from a patient with afibrino-
genaemia (fibrinogen below 20 mg%). After
the addition of the patient’s serum the
decrease in platelet count observed in the
afibrinogenaemic blood sample was similar to
those in normal blood (58 x 10%1 v 46 x 10%1
compared with 119 x10%1 and 132 x 10%1,
respectively, using citrated samples).

Discussion

EDTA dependent pseudothrombocytopenia
consists of spuriously low platelet counts
caused by the presence of platelet agglutinat-
ing antibodies that induce “in vitro” platelet
clumping when the blood samples have been
collected in EDTA.

We have shown, in this study, that the
platelet site to which EDTA dependent agglu-
tinins bind is the adhesive receptor on gpIlb-
IIIa, and that normal platelet function seems
to be required for the occurrence of platelet
clumping. Platelet gpIIb-IIla, a member of
the integrin family,'”'® has a crucial role in
haemostasis by binding fibrinogen and von
Willebrand factor during the formation of the
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platelet plug.!® gplIIb-I1la is a Ca+ + depen-
dent heterodimer. Removal of calcium by
chelation causes loss of gplIb-IIla receptor
function, and, at temperatures above 25°C,
dissolution of the gpIIb-IIla complex into its
individual subunits.?* The binding of Ca+ +
by EDTA also affects the formation of the
gplIb-Illa complex.” We surmise that under
our experimental conditions EDTA caused a
change in the formation of the gpIIb-IIla
complex into some epitope/s available to
platelet agglutinating antibodies.

The dissociation of the complex, after incu-
bation of platelets with 5 mM EDTA at 37°C,
strongly diminished the expression of this epi-
tope and prevented the development of
pseudothrombocytopenia.

The epitope to which agglutinins bind
seems to be related to the LJCP8 monoclonal
antibody, which is directed against the
cytoadhesive receptor for gplIb-IIla of stimu-
lated and unstimulated platelets.!* In all the
patients studied LJCP8 prevented platelet
clumping in a dose dependent and saturable
manner. That this effect is specific seems to
be confirmed by the finding that pseudo-
thrombocytopenia was also prevented by the
RGD peptide, which is the recognition
sequence for adhesive proteins.?! The dose-
response association with the RGD peptide
was similar to that seen with LJCP8. This
seems to suggest that both events are the con-
sequence of occupation of the same site.
Furthermore, the sigmoid nature of the
kinetics for both suggests cooperation of the
mechanisms responsible for the inhibition of
pseudothrombocytopenia.

Soluble fibrinogen does not seem to be nec-
essary, because platelet clumping can be
induced in blood from an afibrinogenaemic
patient by the patient’s agglutinins.?? On the
other hand, platelet clumping seems to
require normal platelet metabolism, as
inhibitors of platelet activation, such as ASA,
PGEl, and apyrase, prevent the phenome-
non. This was incomplete in the direct experi-
ment. In contrast, there was almost complete
inhibition of pseudothrombocytopenia in the
indirect test. These differences may be the
result of the method of sample processing: in
the indirect test platelets were incubated with
the inhibitors prior to the addition of patients’
agglutinins; in the direct test this was done
afterwards. Furthermore, the inhibition of
platelet clumping became evident only at
doses significantly higher than those which
normally inhibit platelet function. This could
explain the failure of ASA administered in
vivo to modify pseudothrombocytopenia. The
requirement for normal platelet metabolism
seems to suggest that the EDTA dependent
clumping is an aggregation rather than an
agglutination phenomenon. But in contrast to
classic platelet aggregation, which requires
binding of fibrinogen to the cytoadhesive
receptor of gplIlb-IIla,>® soluble fibrinogen
does not seem to be required for the develop-
ment of pseudothrombocytopenia.

The pathophysiology of antibody produc-
tion is unknown and the various diseases
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found in some of the patients studied do not
offer any clues. As in other reported studies,?
most of our patients were female, and most of
them healthy at the time of presentation.? 26
The diseases present were heterogeneous??
and not associated with autoimmune or clini-
cally evident neoplastic pathology.*

In conclusion, our findings suggest that the
cytoadhesive receptor on gplIIb-IIla has a role
in EDTA dependent pseudothrombocyto-
penia, which also seems to require normal
platelet metabolism. An epitope which nor-
mally participates in platelet function
becomes available after an EDTA dependent
conformational change of gplIb-Illa and
mediates an aggregation phenomenon that
does not seem to require the fibrinogen mole-
cule.
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CP EDTA dependent pseudothrombocytopenia
J caused by antibodies against the
cytoadhesive receptor of platelet gplIB-IIIA.
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