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arterypressures creating a two compartment model of disease. Precise 
haemodynamic abnormalities are likely to be determined by several 
factors including thrombuschronicity, load, distribution, pulmonary 
artery compliance and right ventricular adaptation in response to 
increased after load though there is no discernible relationship between 
routinely measured haemodynamics and any of these parameters. Fur-
thermore, the effect of right ventricular performance on exercise 
capacity remains poorly characterised in this disease subgroup.
Aims and Methods We hypothesise that exercise capacity in our-
patient cohort ultimately depends on the adaptation of both right 
ventricle and pulmonary arteries to thrombotic insult. Using a con-
ductance-based pressure volume approach at the time of right heart 
catheterisation, we measured the right ventricular mechanoenerget-
ics in six patients (2 female) with chronic pulmonary vascular occlu-
sion but different resting haemodynamics. These results were 
compared with peak exercise oxygen consumption assessed by con-
temporaneous cardiopulmonary exercise testing.
Results and Conclusions Peak exercise capacity (peak V02)was 
inversely related to PVR throughout our patient group (p=0.046). 
The close association between PVR and right ventricular stroke work 
index (RVSWI)(r=0.96), derived from the area within the pressure 
volume loop (Fig 1), suggests an increased resting stroke work may 
result in earlier cardiovascular limitation at peak exercise in those 
with more severe pulmonary hypertension. This seems physiologi-
cally compatible given the greater after load seen with more severe 
pulmonary hypertension and diminished cardiac reserve. Initial anal-
ysis of isovolumic relaxation indices (Tau, dP/dtmin) suggest pulmo-
nary hypertension is not mediated by diastolic dysfunction within 
the right ventricle and may be more related to reduced pulmonary 
artery compliance(Ea). The impaired right ventricular stroke work for 
low/normal PVR fits with patient symptoms and provides insight 
into the early stages of the process of right ventricular failure.
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Introduction. The MOSAIC multicentre trial investigated the 
effect of CPAP versus no CPAP on both sleepiness and a vascular risk 
score, over 6 months, in nearly 400 minimally symptomatic patients 
with OSA. The results on the vascular risk score, reported previously, 
suggested no potential vascular benefit of CPAP, although endothe-
lial function improved. The incidence of real events is needed to cal-
culate the size of any future trials in this group of patients. 
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Mutations in the bone morphogenetic protein type-II receptor 
(BMPR-II) underlie ~70% of heritable pulmonary arterial hyperten-
sion (PAH) cases. However, the low penetrance in mutation carriers 
implies a ‘second hit’ is required for disease onset. A possible trigger is 
inflammation. Circulating tumour necrosis factor alpha (TNFα) is 
raised in PAH patients and TNFα can alter smooth muscle cell prolif-
eration. Thus, we examined the effect of TNFα on BMP signalling.

Human pulmonary arterial smooth muscle cells (PASMCs) were 
derived from patients with BMPR-II mutations and from disease-
free controls. Quantitative polymerase chain reaction (qPCR) and 
western blotting revealed that 24 hours of TNFα stimulation 
reduced the expression of BMP2 and BMPR-II but increased BMP6 
expression. TNFa reduced BMP2-mediated signalling, as expected. 
In contrast, BMP6 treatment in the presence of TNFα increased 
smad1/5 activation and upregulated ID1 expression, implying that 
BMP6 can signal independently of BMPR-II Furthermore, BMPR-II 
mutant PASMCs proliferated in response to BMP6 and TNFα. 
Quantitative PCR revealed increased ActR-IIa expression following 
TNFα stimulation and siRNA knockdown of ActR-IIa abrogated 
this enhanced proliferative response.

In summary, TNFα increases BMP6 expression, which in the 
absence of functional BMPR-II, can bind to receptor complexes 
involving ActR-IIa to accelerate PASMC proliferation. The potential 
contribution of this novel mechanism to vascular remodelling in the 
systemic and pulmonary circulation requires further study.
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Background The most significant determinant of both symptoms 
and survival in pulmonary arterial hypertension (PAH) is the degree 
of cardiac impairment that results from increased right ventricular 
after load.[1] Resting haemodynamic parameters however do not 
always correlate with exercise symptoms and performance limita-
tion. Pulmonary vascular resistance (PVR) is normally measured at 
rest and is derived from mean flow data. This fails to take into 
account both the pulsatile nature of flow in the pulmonary artery 
and thus pulmonary arterial compliance.[2]

Chronic thromboembolic pulmonary hypertension (CTEPH) lies 
within Group IV of the Dana Point 2008 Classification and arises from 
persistent pulmonary vascular occlusion secondary to arterialthrom-
bus. However, for unclear reasons a proportion of patients with sig-
nificant thrombus burden do not develop elevation of pulmonary 
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