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Pulmonary hypertension (PH) is common in patients with heart failure (HF) and is associated 
with disease progression and unfavorable clinical outcomes.1)2) HF with PH is also associated 
with more severe symptoms and lower exercise tolerance and has a negative effect on clinical 
outcomes.3) Although the precise pathogenesis of PH caused by HF remains unclear, PH may 
occur in response to passive backward delivery as a result of increased left ventricular (LV) 
filling pressure.1)4) In some HF patients, these passive backward mechanical components 
of venous congestion can cause irreversible permanent vascular remodeling, owing to 
pulmonary vasoconstriction, decreased nitric oxide availability and desensitization of 
natriuretic peptide-induced vasodilation.5) Because the main goal of treatment in patients 
with HF concomitant with PH should be to improve the underlying LV systolic function 
before considering PH treatment, a significant number of patients with HF with reduced 
ejection fraction (HFrEF) recover LVEF in response to guideline-directed medical therapy and 
thereby restore PH.6) Therefore, the degree of PH may be not be static, and LVEF as well as PH 
can change according to treatment during follow-up.

There have been several studies on the effect of PH on HFrEF.3)7) In addition, the prognostic 
value of change in LVEF through serial measurement of LVEF according to medical therapy 
in patients with HFrEF was proven in previous studies.8)9) However, those studies did not 
mention whether PH improved with improvement in LV systolic function, and also little is 
known about long-term prognosis associated with improved changes in PH and/or LVEF in 
patients with HF.

In this issue of the Journal of Cardiovascular Imaging, Kwon et al.10) assessed the long-term 
outcomes of patients with HFrEF concomitant with PH according to improvements in PH 
and LV systolic function. They showed that patients with both enhancing LVEF and PH had 
higher major adverse cardio-cerebrovascular accident (MACCE)-free survival rates at 5 years. 
In addition, patients with improvement in PH regardless of LVEF also had higher 5-year 
MACCE-free survival rates than with no improvement in PH. However, improvement in PH 
alone was not an independent predictor of MACCE, but became an independent predictor 
of MACCE with improvement in LVEF. Thus, Kwon et al.10) demonstrated that LV systolic 
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function should first be improved through guideline-directed medical therapy rather than 
focusing on PH in patients with HFrEF and PH, as described above.

Although this study has limitations of being a single-center study, it has major advantages 
over other studies in that it had a relatively long observation period of 5 years. Moreover, in 
response to guideline-directed medical therapy, it is important to note that the group with 
both LVEF and PH recovery proved the ambiguous prediction that the long-term follow-up 
prognosis would be the best.

In conclusion, Kwon et al.10) found that serial echocardiography for evaluating LV systolic 
function and degree of PH may help predict prognosis in patients with HFrEF concomitant 
with PH. Further studies are warranted that will evaluate changes in HF symptoms and 
exercise tolerance in patients with HFrEF concomitant with PH according to improvement in 
LVEF and/or PH.

REFERENCES

	 1.	 Vachiéry JL, Adir Y, Barberà JA, et al. Pulmonary hypertension due to left heart diseases. J Am Coll Cardiol 
2013;62:D100-8. 
PUBMED | CROSSREF

	 2.	 Fang JC, DeMarco T, Givertz MM, et al. World Health Organization Pulmonary Hypertension group 2: 
pulmonary hypertension due to left heart disease in the adult--a summary statement from the Pulmonary 
Hypertension Council of the International Society for Heart and Lung Transplantation. J Heart Lung 
Transplant 2012;31:913-33. 
PUBMED | CROSSREF

	 3.	 Ghio S, Gavazzi A, Campana C, et al. Independent and additive prognostic value of right ventricular 
systolic function and pulmonary artery pressure in patients with chronic heart failure. J Am Coll Cardiol 
2001;37:183-8. 
PUBMED | CROSSREF

	 4.	 Ghio S, Crimi G, Temporelli PL, et al. Haemodynamic effects of an acute vasodilator challenge in 
heart failure patients with reduced ejection fraction and different forms of post-capillary pulmonary 
hypertension. Eur J Heart Fail 2018;20:725-34. 
PUBMED | CROSSREF

	 5.	 Moraes DL, Colucci WS, Givertz MM. Secondary pulmonary hypertension in chronic heart failure: the 
role of the endothelium in pathophysiology and management. Circulation 2000;102:1718-23. 
PUBMED | CROSSREF

	 6.	 Lupón J, Díez-López C, de Antonio M, et al. Recovered heart failure with reduced ejection fraction and 
outcomes: a prospective study. Eur J Heart Fail 2017;19:1615-23. 
PUBMED | CROSSREF

	 7.	 Miller WL, Grill DE, Borlaug BA. Clinical features, hemodynamics, and outcomes of pulmonary 
hypertension due to chronic heart failure with reduced ejection fraction: pulmonary hypertension and 
heart failure. JACC Heart Fail 2013;1:290-9. 
PUBMED | CROSSREF

	 8.	 Breathett K, Allen LA, Udelson J, Davis G, Bristow M. Changes in left ventricular ejection fraction predict 
survival and hospitalization in heart failure with reduced ejection fraction. Circ Heart Fail 2016;9:e002962. 
PUBMED | CROSSREF

	 9.	 Chew DS, Heikki H, Schmidt G, et al. Change in left ventricular ejection fraction following first 
myocardial infarction and outcome. JACC Clin Electrophysiol 2018;4:672-82. 
PUBMED | CROSSREF

	10.	 Kwon HJ, Park JH, Park JJ, Lee JH, Seong IW. Improvement of left ventricular ejection fraction and 
pulmonary hypertension are significant prognostic factors in heart failure with reduced ejection fraction 
patients. J Cardiovasc Imaging 2019;27:257-65. 
CROSSREF

267https://e-jcvi.org https://doi.org/10.4250/jcvi.2019.27.e41

Implications of LVEF and PH changes in HFrEF

http://www.ncbi.nlm.nih.gov/pubmed/24355634
https://doi.org/10.1016/j.jacc.2013.10.033
http://www.ncbi.nlm.nih.gov/pubmed/22884380
https://doi.org/10.1016/j.healun.2012.06.002
http://www.ncbi.nlm.nih.gov/pubmed/11153735
https://doi.org/10.1016/S0735-1097(00)01102-5
http://www.ncbi.nlm.nih.gov/pubmed/29148140
https://doi.org/10.1002/ejhf.1067
http://www.ncbi.nlm.nih.gov/pubmed/11015353
https://doi.org/10.1161/01.CIR.102.14.1718
http://www.ncbi.nlm.nih.gov/pubmed/28387002
https://doi.org/10.1002/ejhf.824
http://www.ncbi.nlm.nih.gov/pubmed/24621932
https://doi.org/10.1016/j.jchf.2013.05.001
http://www.ncbi.nlm.nih.gov/pubmed/27656000
https://doi.org/10.1161/CIRCHEARTFAILURE.115.002962
http://www.ncbi.nlm.nih.gov/pubmed/29798797
https://doi.org/10.1016/j.jacep.2017.12.015
https://doi.org/10.4250/jcvi.2019.27.e36
https://e-jcvi.org

	Prognostic Implications of Changes in Left Ventricular Ejection Fraction and Pulmonary Hypertension in Patients with Heart Failure with Reduced Ejection Fraction
	REFERENCES


