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Background

In-situ thrombosis is commonly seen in post-mortem 
specimens from patients with pulmonary arterial hypertension 
(PAH). Although anti-coagulation with warfarin is a standard 
therapy in the management of PAH, anti-platelet agents are 
not. This is despite mounting evidence for the involvement 
of activated platelets in the pathogenesis of PAH. Platelets 
have been shown to contain mediators proposed to be of 
importance in the pathogenesis of PAH, including serotonin, 
platelet derived growth factor (PDGF), transforming growth 
factor (TGF) and more recently bone morphogenetic proteins 
(BMPs). In addition, platelets are found to be activated in 
patients with PAH and it is hypothesised that they have a 
role in endothelial cell activation. Of the current advanced 
therapies for PAH, only prostacyclin is known to have an 
indisputable effect on platelet function. There is conflicting 
in vitro evidence for the role of endothelin-1 (ET-1) and 
endothelin receptor antagonists in platelet activation.

Figure 1. Clinical protocol

Results

Data from healthy volunteers (Figure 2) 

The impedance aggregation in healthy volunteers was 
15.38 ± 5.3 ohms. Impedance aggregation was reduced to 
3.75 ± 4.4 ohms after bosentan spiking. Results are expressed 
as mean ± SD, p ≤ 0.001 (n = 10).

Conclusions

We believe that these preliminary data support the concept 
that bosentan has an anti-platelet aggregatory effect both 
in vitro and in vivo. As patient numbers are low for the 
in vivo data, we have not been able to perform statistical 
analysis. We are particularly interested whether patients 
with sub-groups of PAH will have different responses to 
bosentan. By the end of the study we will have looked at 
patients with idiopathic PAH, Eisenmenger complex and 
PAH associated with interstitial lung disease. We will also 
have performed ELISAs to assess other markers of platelet 
activity.

Aim

To assess the effect of bosentan, a dual endothelial receptor 
antagonist, on platelet function in patients with idiopathic 
PAH and PAH associated with other causes.

Methods

In vitro platelet aggregation:

Lumi-aggregation was used with collagen (2 μg/ml), a 
potent platelet stimulator, selected as the agonist. Whole 
blood (0.5 ml) was used to retain the larger, more active 
platelets, often lost when isolating platelets for other forms 
of platelet analysis. Experiments were performed pre- and 
post-bosentan (1 μM final concentration) spiking.

In vivo platelet aggregation:

Blood was taken from patients before administration of 
bosentan, 4 hours after administration of bosentan, 1 month 
after chronic dosing and 3 additional months of therapy. At 
all stages, plasma was separated and stored at -20°C for 
future ELISA analysis (PDGF, ET-1, BMP-2 and platelet 
glycoprotein-V).

Adult patients with PAH due to commence bosentan

Inclusion criteria:  	
1. Eisenmenger physiology
2. Idiopathic PAH
3. PAH associated with interstitial pulmonary fibrosis

Exclusion Criteria:	
1. Concomitant use of anti-platelet agent (e.g. aspirin or 
clopidogrel)
2. Concomitant use of another disease targeted therapy 
for PAH such as prostacyclin, prostacyclin analogue or 
sildenafil
3. Patient declines/inadequate consent

	
Patient information leaflet given followed by 

CONSENT

An extra 11 ml blood taken at routine times according 
to normal practice when patient commences bosentan. 
That is:

Day 0: blood taken. Then bosentan commenced at 
62.5 mg bd
Day 1: blood taken after overnight stay. Blood pressure, 
saturations monitored as standard practice.
Month 1: blood taken and bosentan up-titrated to 
125 mg bd. Day stay.
Month 3: blood taken during clinic visit.	

	
End of study
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Figure 2. Healthy volunteers ± bosentan (1 µM). Impedance 
aggregation (collagen 2 mg/ml), n = 10. 

Patient data (Figure 3)

Of the 4 patients studied so far, one has idiopathic PAH 
and the other three Eisenmenger complex. As sample 
numbers are small, no statistical analysis has been 
performed. As in healthy volunteers, the in vitro spike of 
bosentan had a profound inhibition of aggregation. This 
response appeared to persist in vivo at day 1, although 
there was more variation in response. It is unclear at 
present whether this anti-platelet effect is maintained 
at one month (n = 3). Results are expressed as mean ± SD. 

Pre-
bosen

tan

A
m

p
lit

u
d

e 
oh

m
s 

(i
m

p
ed

an
ce

 a
gg

re
ga

ti
on

)
In vi

tro
 bosen

tan
Day 

1

Month 1

50

40

30

20

10

0

-10

-20

Figure 3. Patient data pre and post bosentan. Impedance 
aggregation (collagen 2 mg/ml), n = 3-4.


