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Pulmonary artery to aorta ratio and cardiac magnetic 
resonance imaging of the right heart for detecting 
pulmonary hypertension in heart failure with preserved 
ejection fraction
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Objective: Previous work indicates that dilatation of the pulmo-
nary artery (PA) itself or in relation to the ascending aorta (PA:Ao 
ratio) predicts pulmonary hypertension (PH) in lung disease. 
Whether these results also apply for other disease entities such as 
heart failure with preserved ejection fraction (HFpEF) is unknown.

In the present study we evaluated the diagnostic and prognostic 
power of PA diameter and PA:Ao ratio on top of right ventricular (RV) 
size, function, and septomarginal trabeculation (SMT) thickness by 
cardiac magnetic resonance imaging (CMR) in HFpEF.

Methods and results: 159 consecutive HFpEF patients were 
prospectively enrolled. Of these, 111 underwent CMR and invasive 
hemodynamic evaluation.

By invasive assessment 64 % of patients suffered from moderate/
severe PH (mean pulmonary artery pressure (mPAP) ≥ 30 mmHg). 
Significant differences between groups with and without moderate/
severe PH were observed with respect to PA diameter (30.9 ± 5.1 mm 
vs. 26 ± 5.1  mm, p < 0.001), PA:Ao ratio (0.93 ± 0.16 vs. 0.78 ± 0.14, 
p < 0.001), and SMT diameter (4.6 ± 1.5  mm vs. 3.8 ± 1.2  mm; 
p = 0.008). The strongest correlation with mPAP was found for PA:Ao 
ratio (r = 0.421, p < 0.001). By ROC analysis the best cut-off for the 
detection of moderate/severe PH was found for a PA:Ao ratio of 0.83.

Patients were followed for 22.0 ± 14.9 months. By Kaplan Meier 
analysis event-free survival was significantly worse in patients with 
a PA:Ao ratio ≥ 0.83 (log rank, p = 0.004). By multivariable Cox-
regression analysis PA:Ao ratio was independently associated with 
event-free survival (p = 0.003).

Conclusion: PA:Ao ratio is an easily measureable noninvasive 
indicator for the presence and severity of PH in HFpEF, and it is 
related with outcome.
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Cardiac hepatopathy is related to elevated central 
venous pressure and right ventricular dysfunction
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Introduction: Cardiac hepatopathy that is characterized by ele-
vated serum levels of cholestatic enzyms and centrilobular fibrosis 
is common in patients with chronic heart failure (HF). Cardiac CT 
and transient elastography (fibroscan) of the liver have been estab-
lished for the assessment of right ventricular function and liver stiff-
ness, respectively. We aimed to evaluate the relationship between 
cardiac function and hepatopathy in patients with advanced HF.

Methods: In 20 patients (56 ± 13 years, male 16 [80 %]) with 
severe cardiomyopathy of various etiologies hemodynamics were 
assessed by right heart catheterization. Prompt measurements 
of right ventricular ejection fraction (RV-EF) and liver stiffness 
(LS) were performed by cardiac CT and transient elastography 
(Fibroscan), respectively. Quantification of liver dysfunction was 
based on serum levels of GGT and bilirubin, and MELD-score. Para-
metric correlations were calculated using Pearson’s coeffient, non-
parametric correlations using Spearman’s rank correlation coeffi-
cient. Multiple linear regression analyses were used to demonstrate 
the relationship between LS, CVP, and RV-EF.

Results: Central venous pressure (CVP) was 13 ± 6  mmHg, 
RV-EF 28 ± 11 %, LS 15 [IQR 7–37] kPa, GGT 128 ± 113 U/l, bilirubin 
1.5 ± 1.2 mg/dl, and MELD-score 12.3 ± 4.7.

CVP was directly and RV-EF inversely correlated with LS 
(correlation coefficient [r] = 0.76; p < 0.001 and r = − 0.64; p < 0.01, 
respectively), GGT (r = 0.58; p < 0.01, and r = − 0.53; p = 0.02, 
respectively), bilirubin (r = 0.53; p = 0.02, and r = − 0.49; p = 0.03, 
respectively), and MELD-score (r = 0.57; p < 0.01, and r = − 0.39; 
p = 0.09, respectively). LS was related to GGT (r = 0.44; p = 0.05), 
bilirubin (r = 0.54; p = 0.02), and MELD-score (r = 0.53; p = 0.02). 
Multiple linear regression analysis revealed CVP (Regression 
coefficient [b] = –0.59 [0.02–0.16], p = 0.02) but not RV-EF (b = − 0.24 
[− 0.06–0.02], p = 0.30) to be associated with FS.

Conclusions: Cardiac hepatopathy is closely related to right heart 
function whereby CVP rather than RV-EF accounts for an increase in 
liver stiffness. Whether increments in liver stiffness are associated 
with progression of the HF syndrome needs further evaluation.
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