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Revascularisation and HFpEF – Time for Randomised Trials 

 

Reducing mortality and hospitalisation has been the goal of almost every major clinical trial 

of coronary revascularisation yet achieving such benefits has been elusive in patients with 

stable coronary artery disease.  Improving outcomes in heart failure with preserved ejection 

fraction (HFpEF) has also proven to be challenging with the first positive trial only being 

published in 2021[1].  As coronary artery disease is thought to be a major driver of the 

pathogenesis of HFpEF and is recognised to be highly prevalent in this population, it would 

seem reasonable to propose revascularisation as a treatment option for HFpEF[2].  In heart 

failure with reduced ejection fraction (HFrEF) revascularisation by coronary artery bypass 

grafting (CABG) reduced long-term mortality in the STICH trial[3].  The efficacy of 

percutaneous coronary intervention (PCI) in HFrEF has been investigated in the REVIVED-

BCIS2 trial which will be presented in 2022[4].  It is therefore remarkable that there are no 

randomised trials published, or even recruiting, to investigate what looks to be an obvious 

therapeutic option for patients with HFpEF.  

 

In this issue of the Journal, Deo and colleagues report the outcomes of patients with heart 

failure who underwent CABG in the Veteran Affairs Medical Centres in the United States 

between 2005 and 2019, focusing on those with HFpEF [5].  The occurrence of death, 

hospitalisation for heart failure (HHF) and myocardial infarction were compared between 

heart failure patients across the spectrum of ejection fraction as well as a control population 

without a history of heart failure.  Estimated five-year mortality was highest in patients with 

HFrEF, intermediate in patients with mid-range ejection fraction (HFmrEF) and similar 

between patients with HFpEF and those without heart failure.  Patients with HFpEF had 

higher risk of HHF in the first year after CABG, following which their clinical course appeared 

to mirror those without heart failure.   

 

The reassuring outcomes of patients with HFpEF in the current analysis are at odds with 

prior data where outcomes were substantially worse than comparator populations (for 

example in Swedish and Japanese HFpEF cohorts undergoing coronary artery surgery, as 

well as decades of studies in other cohorts)[6,7].  This discordance in outcomes likely 
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reflects the identification of the current HFpEF cohort as well as the highly selected HFpEF 

population undergoing revascularisation for conventional indications. Patients undergoing 

CABG for conventional revascularisation indications are also very different than general 

community and hospitalised HFpEF populations; in the present study <1% of patients were 

female and the median age was far younger than contemporary registries and randomised 

trials in HFpEF.  The current analysis identified patients with HFpEF based on ICD-10 codes 

rather than a conventional HFpEF diagnostic tools including cardiac biomarkers and 

echocardiography. Furthermore a left ventricular ejection fraction greater than 55% was 

chosen in contrast to recent guideline definitions (>50% in the European (2021) and 

American (2022) heart failure guidelines)[8,9].   

 

The current data might lead the reader to conclude that CABG is “safe” in patients with 

HFpEF but this is not a conclusion that can be drawn from this low risk cohort.  Only 

randomised trials will determine the safety and efficacy of CABG in HFpEF.  These trials 

should enrol patients who have HFpEF and coronary artery disease where there is equipoise 

with respect to the whether or not CABG may confer benefit, likely limiting eligibility to 

those who are ambulatory and whose HFpEF syndrome appears to be driven by coronary 

artery disease.  Harm is important to remember during revascularisation as a treatment for 

HF, as illustrated by the STICH trial where 9% of patients had either died or remained in 

hospital 30 days after CABG.  Any benefit of CABG has to “catch up” after the harm 

sustained during the index revascularisation procedure.   

 

Bypass surgery is a major undertaking for HF patients.  Revascularisation with PCI avoids 

general anaesthetic, sternotomy and intensive care and may be achievable in more of the 

HFpEF population.  As with CABG, however, the efficacy of PCI as a treatment for heart 

failure cannot be assumed and needs to be tested in randomised trials.   Whilst PCI 

generally confers a lower procedural risk than CABG, increasing comorbidity in this 

population leads to important safety considerations.  Prolonged courses of antiplatelet 

therapy in a HFpEF population with a high prevalence of iron deficiency confer a significant 

bleeding risk, particularly when combined with anticoagulants for atrial fibrillation.  Contrast 

induced nephropathy is more likely in a HFpEF population with a high prevalence of chronic 
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kidney disease.  Only trials of PCI versus CABG versus medical therapy alone will inform the 

clinical community of the pros and cons of revascularisation in HfpEF.   

 

Rates of coronary angiography and revascularisation are known to be low even in patients 

with newly diagnosed, hospitalised HFrEF in insured populations in the United States, with 

only 11% undergoing angiography within 3 months of diagnosis and 2.1% undergoing 

revascularisation in the largest and most recent registry)[10].  At present no data are 

available to describe how many people with HFpEF undergo angiography or 

revascularisation. 

 

The mechanism of benefit of revascularisation in HFrEF is not understood.  CABG was 

thought to improve LV systolic function but CABG did not improve systolic function in STICH 

[11,12].   Perhaps CABG reduces ventricular arrhythmias and spontaneous myocardial 

infarction.  In HFpEF revascularisation might result in clinical benefit by a variety of 

mechanisms.  There is some preliminary evidence that coronary revascularisation might 

prevent a deterioration in systolic function in this population[13].  Reduction in ischaemia 

may be a driver of benefit, particularly in relation to improving exertional symptoms[14].  

Atrial arrhythmias are common in HFpEF and are associated with higher morbidity and 

higher mortality.  Reducing ischaemia may reduce the burden of atrial arrhythmias, either 

directly or via improvements in diastolic function.  Improving diastolic function or increasing 

cardiac output may reduce left atrial and venous pressure or reduce pulmonary congestion 

and improve renal perfusion.   

 

In summary the current study highlights an important question but cannot inform practice.  

We remain at the foothills of understanding whether or not patients with HFpEF and 

significant coronary disease should undergo coronary revascularisation, what modality of 

revascularisation should be used.  Even the simple question of whether investigation for 

coronary disease should be offered remains unclear.  As a consequence, current 

revascularisation guidelines make no mention of HFpEF even as an entity [15,16].  Definitive 

answers will only be developed through randomised trials, yet none are in progress.  In the 

interim, the involvement of heart failure cardiologists in heart team discussions on coronary 
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revascularisation is essential to ensuring that the specific needs of patients with HFpEF are 

considered. 

 

 

 

References 

 

1 Anker SD, Butler J, Filippatos G, et al. Empagliflozin in Heart Failure with a Preserved 

Ejection Fraction. New Engl J Med 2021;385:1451–61. doi:10.1056/nejmoa2107038 

2 Rush CJ, Berry C, Oldroyd KG, et al. Prevalence of Coronary Artery Disease and Coronary 

Microvascular Dysfunction in Patients With Heart Failure With Preserved Ejection Fraction. 

Jama Cardiol 2021;6:1130–43. doi:10.1001/jamacardio.2021.1825 

3 Velazquez EJ, Lee KL, Jones RH, et al. Coronary-Artery Bypass Surgery in Patients with 

Ischemic Cardiomyopathy. New Engl J Medicine 2016;374:1511–20. 

doi:10.1056/nejmoa1602001 

4 Perera D, Clayton T, Petrie MC, et al. Percutaneous Revascularization for Ischemic 

Ventricular Dysfunction: Rationale and Design of the REVIVED-BCIS2 Trial: Percutaneous 

Coronary Intervention for Ischemic Cardiomyopathy. JACC: Heart Failure 2018;6:517–

26.http://www.sciencedirect.com/science/article/pii/S2213177918301227 

5 Deo SV, Reddy YNV, Zakeri R, et al. Revascularization in ischaemic heart failure with 

preserved ejection fraction: a nationwide cohort study. Eur J Heart Fail Published Online 

First: 2022. doi:10.1002/ejhf.2446 

6 Akira M, Noboru N, Tatsuhiko K, et al. Comparison of 5-Year Outcomes After Coronary 

Artery Bypass Grafting in Heart Failure Patients With Versus Without Preserved Left 

Ventricular Ejection Fraction (from the CREDO-Kyoto CABG Registry Cohort-2). Am J Cardiol 

2015;116:580–6. doi:10.1016/j.amjcard.2015.05.020 

7 Dalén M, Lund LH, Ivert T, et al. Survival After Coronary Artery Bypass Grafting in Patients 

With Preoperative Heart Failure and Preserved vs Reduced Ejection Fraction. Jama Cardiol 

2016;1:530. doi:10.1001/jamacardio.2016.1465 

This article is protected by copyright. All rights reserved.



8 McDonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines for the diagnosis and 

treatment of acute and chronic heart failureDeveloped by the Task Force for the diagnosis 

and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC) 

With the special contribution of the Heart Failure Association (HFA) of the ESC. Eur Heart J 

2021;42:ehab368. doi:10.1093/eurheartj/ehab368 

9 Heidenreich PA, Bozkurt B, Aguilar D, et al. 2022 AHA/ACC/HFSA Guideline for the 

Management of Heart Failure: A Report of the American College of Cardiology/American 

Heart Association Joint Committee on Clinical Practice Guidelines. Circulation 

2022;:101161CIR0000000000001063. doi:10.1161/cir.0000000000001063 

10 Doshi D, Ben-Yehuda O, Bonafede M, et al. Underutilization of Coronary Artery Disease 

Testing Among Patients Hospitalized With New-Onset Heart Failure. J Am Coll Cardiol 

2016;68:450–8. doi:10.1016/j.jacc.2016.05.060 

11 Ryan M, Morgan H, Chiribiri A, et al. Myocardial viability testing: all STICHed up, or about 

to be REVIVED? Eur Heart J 2021;43:118–26. doi:10.1093/eurheartj/ehab729 

12 Panza JA, Ellis AM, Al-Khalidi HR, et al. Myocardial Viability and Long-Term Outcomes in 

Ischemic Cardiomyopathy. New Engl J Med 2019;381:739–48. doi:10.1056/nejmoa1807365 

13 Hwang S-J, Melenovsky V, Borlaug BA. Implications of Coronary Artery Disease in Heart 

Failure With Preserved Ejection Fraction. J Am Coll Cardiol 2014;63:2817–27. 

doi:10.1016/j.jacc.2014.03.034 

14 Nesto RW, Kowalchuk GJ. The ischemic cascade: Temporal sequence of hemodynamic, 

electrocardiographic and symptomatic expressions of ischemia. Am J Cardiol 1987;59:C23–

30. doi:10.1016/0002-9149(87)90192-5 

15 Patel MR, Calhoon JH, Dehmer GJ, et al. ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS 2017 

Appropriate Use Criteria for Coronary Revascularization in Patients With Stable Ischemic 

Heart Disease A Report of the American College of Cardiology Appropriate Use Criteria Task 

Force, American Association for Thoracic Surgery, American Heart Association, American 

Society of Echocardiography, American Society of Nuclear Cardiology, Society for 

Cardiovascular Angiography and Interventions, Society of Cardiovascular Computed 

Tomography, and Society of Thoracic Surgeons. J Am Coll Cardiol 2017;69:2212–41. 

doi:10.1016/j.jacc.2017.02.001 

This article is protected by copyright. All rights reserved.



16 Windecker S, Kolh P, Alfonso F, et al. 2014 ESC/EACTS Guidelines on myocardial 

revascularizationThe Task Force on Myocardial Revascularization of the European Society of 

Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery 

(EACTS)Developed with the special contribution of the European Association of 

Percutaneous Cardiovascular Interventions (EAPCI). Eur Heart J 2014;35:2541–619. 

doi:10.1093/eurheartj/ehu278 

  

This article is protected by copyright. All rights reserved.


	Enlighten Accepted coversheet
	274217



