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Background: Eisenmenger syndrome (ES) represents the extreme manifestation
of pulmonary arterial hypertension in patients with congenital heart disease and
is associated with substantial morbidity and mortality. Although C-reactive protein
(CRP) is known to predict outcome in iPAH, little is known on its prognostic value
in ES.
Methods and results: We included 1936 CRP measurements performed in a to-
tal of 225 adult ES patients (age 40.7±12.4 years, 33% male, 35% with Down
syndrome) between years 2000 and 2012. High CRP values related to infec-
tion or blood transfusions were excluded from the analysis. During a median
follow-up of 4.8 years (1149 patients-years) 50 patients died. The median CRP
level was 6.0mg/L [IQR 2.0-10.0] and was higher on the last assessment in de-
ceased patients compared to survivors (11.5mg/L [6.0-22.8] vs. 4.0mg/L [1.5-8.0],
P<0.0001). On Cox regression analysis, CRP emerged as a strong predictor of
mortality (HR=1.25, 95% CI 1.16-1.34, P<0.0001) and remained significant af-
ter adjustment for age, presence of Down syndrome and advanced therapies for
PAH. Survival-ROC analysis identified an optimal cut-off value of 10mg/L. Pa-
tients with CRP>10mg/L had more than 3-fold higher risk of mortality (HR=3.66,
95% CI 1.98-6.80, P<0.0001, Figure).

Figure 1

Conclusions: Serum CRP is a simple, but powerful marker of mortality in ES pa-
tients and should be incorporated in the risk stratification and routine assessment
of these patients.
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Purpose: Acute vasodilator testing (AVT) is important in patients with pulmonary
arterial hypertension (PAH). Positive test predicts a better survival and response
to calcium channel blockers therapy. The last guidelines recommend performing
this test in patients with PAH, but its usefulness in different forms than idiopathic
PAH is unclear. The aim of this study is to analyze the results in AVT in patients
with PAH associated with toxic oil syndrome (TOS).
Results: From 1993 to 2011 have been diagnosed in our hospital 32 late cases
patients with PAH associated with TOS and have done an acute vasodilator test
in 24 of them, in all cases the result was negative. The causes were analyzed as
hemodynamic severity of disease at diagnosis, mutations in the BMPR2 gene or
different histological changes. When comparing the results of right heart catheter-
ization at the time of diagnosis among our population and a group of 52 patients
with idiopathic PAH diagnosed in the same period, found no statistically signifi-
cant differences but a tendency to greater severity in terms of mean RA pressure

Figure 1. Study of pulmonary venules

(9.8±5.9 vs 8.5±5.7 mmHg, p = 0.356), CO (3.8±1.2 vs 4.2±1, 4 lpm, P = 0.178)
and PVR (17.2±9.4 vs 13.5±5.6 WU, p = 0.249). BMPR2 mutations in this popu-
lation were not found vs 8 (15.4%) in iPAH, p= 0,048. A micromorphometric study
of pulmonary vessels, in 4 TOS patients, showed that there was a marked venular
component with intimal fibrosis, presence of double elastic membrane and lumen
obliteration, in addition to plexiform arteriopathy (Fig 1).
Conclusions: A negative AVT in patients with PAH associated with TOS may be
due to more severe hemodynamic disease with additional venules involvement.
Additional studies are needed to correlate the absence of BMPR2 mutation and
lack of vasoreactivity.
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Background: Pulmonary artery (PA) dilation is a common finding in pulmonary
hypertension (PH). The relation between the degree of PA dilation, PH severity
and PA stiffness (PAS) was not fully investigated so far.
Purpose: To assess the impact of PAS parameters and right ventricular (RV)
pressure and volume overload on PA dilation in patients with PH.
Methods: We enrolled 43 consecutive patients (13 had congenital heart disease,
21 idiopathic PH, 9 left heart disease) with PH (mean PA pressure >25 mmHg)
and 19 age- and gender-matched controls (normal PA pressure, no right cham-
bers dilation or dysfunction). All subjects underwent transthoracic echocardio-
graphy. Longitudinal and transversal end-systolic (ES) and end-diastolic (ED) PA
trunk diameters (D) were measured from the parasternal short axis view. Accord-
ing to PAEDD, PH patients were divided into 3 groups: 13 had normal or mildly
(EDD <26 mm), 15 moderately (EDD 26-29 mm) and 15 severely dilated PA (EDD
>29 mm). Systolic, end-diastolic and mean PA pressures were estimated using
the tricuspid and pulmonary regurgitant jet velocities on CW Doppler envelopes.
Parameters of PAS were assessed: compliance, distensibility, elastic modulus,
stiffness index β. RV function was also evaluated.
Results: PH patients (49±18 years, 17 men) had significantly higher transver-
sal and longitudinal PAEDD than controls (42±16 years, 10 men): 28.6±8.4 vs
19.1±1.8 mm and 57.3±11.1 vs 45.2±5,6 mm, respectively, both p<0.001. Both
transversal and longitudinal PAEDD progressively increased across the 3 groups
(p<0.001 and p=0.004, respectively) and so did PAS (PA strain, p<0.001 and PA
dynamic compliance, p=0.005). Transversal PAEDD correlated significantly with
PAS parameters (PA strain: r=-0.61, p<0.001; PA dynamic compliance: r-0.50,
p=0.001; stiffness index β: r=0.52, p<0.001; elastic modulus: r=0.62, p<0.001;
distensibility: r=-0.42, p=0.005), independent of PH etiology. We found no corre-
lation between systolic, mean or end-diastolic pulmonary pressures and PA dila-
tion in patients with PH. PAS did not correlate with TAPSE or S wave velocity at
the lateral tricuspid annulus. Instead, a global RV function parameter (I/H) was
significantly related to PAS (stiffness index β: r=0.33, p=0.036; elastic modulus:
r=0.46, p=0.003).
Conclusion: Patients with PH have dilated PA and increased PAS, which is re-
lated to load-independent structural changes in the vascular wall in this setting.
Moreover, PA dilates not only in its transverse axis but also in the longitudinal one.
The clinical impact and the prognostic role of PA elongation in PH patients need
further studies.
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Purpose: In PATENT-1, treatment with riociguat, a novel soluble guanylate cy-
clase stimulator, significantly improved 6-min walking distance (6MWD) and
hemodynamic parameters in patients with PAH compared with placebo. Here we
present the detailed hemodynamic findings from PATENT-1 in treatment-naïve
and pretreated patients.
Methods: In this Phase III, double-blind, placebo-controlled study, patients were
randomized 2:4:1 to treatment with placebo, individually titrated riociguat (up to
2.5 mg tid), or a capped titration of riociguat (up to 1.5 mg tid; exploratory, ana-
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