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Commentary

Severe ischemic cardiomyopathy—a new answer in management?
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An estimated 5.7 million adults in the United States have 
congestive heart failure (1,2). Furthermore, given our 
aging population and advancement in treatment, it is 
estimated that the prevalence of congestive heart failure 
will increase 0.7% by 2030 leading to a 215% increase in 
cost for treatment (1). Significant coronary artery disease 
(CAD) is still the most common cause of congestive heart 
failure in developed countries, commonly referred to as 
ischemic cardiomyopathy (3). The population-attributable 
risk in the United States has been estimated to be 68% in 
men and 56% in women (4). This patient population was 
found to have a shorter survival as compared to those with 
nonischemic cardiomyopathy (3). However, the role of 
revascularization of patients with CAD and left ventricular 
(LV) systolic dysfunction is not well established, particularly 
for patients with severe LV dysfunction [ejection fraction 
(EF) ≤35%].

Over the last 40 years, based on three landmark trials 
(5-7), coronary artery bypass surgery (CABG) has been 
recommended as management to help relieve disabling 
symptomatic angina in patients with extensive CAD. 
Patients with CAD and reduced LV systolic function 
were often underrepresented in these trials, particularly 
those with severe LV systolic dysfunction (EF ≤35%) who 
were frequently excluded. These patients who present 
primarily with heart failure symptoms, as opposed to 
angina, represent a challenge for appropriate management. 
Revascularization is commonly offered to these patients 
based on evidence from retrospective observational trials 
demonstrating improvement in contractile function of viable 
but dysfunctional myocardium (8-11) and improved long 
term survival (12,13) after revascularization. Contemporary 
goal directed medical therapy has been shown to improve 
LV function (14,15) and improve survival in heart failure 

patients (16,17). In addition, patients with heart failure 
and LV dysfunction have known higher mortality risk with 
CABG compared to those without heart failure symptoms 
and normal LV function (18). Thus, there is clinical 
uncertainty of the incremental benefits of CABG relative 
to its risks in patients with ischemic cardiomyopathy in the 
current clinical era. 

The European Society of Cardiology Guidelines 
currently recommends revascularization for patients with 
ischemic cardiomyopathy only for relief of angina (19). 
ACCF/AHA guidelines state that revascularization with 
CABG is reasonable to improve mortality for patients 
with mild to moderate LV dysfunction and significant 
CAD when viable myocardium is present, or for patients 
with severe LV dysfunction, heart failure symptoms and 
significant CAD. The guidelines also go further and state 
that CABG may be considered with the intent of improving 
survival in patients with ischemic heart disease and severe 
LV dysfunction (EF <35%) and operable coronary anatomy 
whether or not viable myocardium is present (20). The 
Surgical Treatment for Ischemic Heart Failure Extension 
Study (STICHES), which was recently published in The 
New England Journal of Medicine, provides compelling 
outcomes that will impact the clinical management of these 
patients (21). 

The STICHES trial (21) is the ten year follow up to the 
Surgical Treatment for Ischemic Heart Failure (STICH) 
trial (22). In that original study, which was published in 
2011, the investigators compared patients with CAD and 
symptomatic severe cardiomyopathy treated with CABG 
versus medical therapy (22). The study enrolled a total of 
1,212 patients between 2002 and 2007 who had and ejection 
fraction of 35% or less and coronary artery disease that 
was amenable to CABG. Of note, patients with ≥50% left-
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main coronary-artery stenosis or Canadian Cardiovascular 
Society class III and Class IV angina were not included 
in the study. The two groups were randomized to either 
CABG or optimal medical therapy alone. After 5 years 
follow up, there was no statistical difference in the primary 
endpoint of all-cause mortality between CABG versus 
medical therapy, although there was a trend in favor of 
CABG. Secondary endpoint analyses did show lower rates 
of death from cardiovascular causes with CABG. These 
results lead to an update in the ACCF/AHA guidelines 
with the recommendation that CABG may be considered 
for improving survival in patients with SIHD with severe 
LV dysfunction (Class IIb, Level of Evidence: B). Based on 
the findings of the STICH trial, the primary investigators 
felt that the lack of an unequivocally significant difference 
between the groups was likely related to limited power and 
limited duration of the follow-up than true lack of benefit 
with CABG, and thus follow-up was continued for an 
additional five years. 

At 10 year follow up, the STICHES trial showed 58.9% 
of patients in the CABG group and 66.1% of patients 
in the medical therapy group had died (P=0.02). The 
median survival was 7.73 years for the coronary artery 
bypass surgery group and 6.29 years for the medical-
therapy group. The number needed to treat to prevent 
one death was 14 patients. A total of 40.5% patients in the 
CABG group and 49.3% in the medical therapy group had 
died of cardiovascular disease (P=0.006). Looking at the 
secondary endpoint of all-cause death or hospitalization 
for cardiovascular causes, results again favored the CABG 
treated patients versus the medical-therapy group (76.6% 
vs. 87.0%, P<0.001). 

As has been noted with other studies, there was an 
increased risk of early death with CABG. The investigators 
noted that CABG was associated with a three-time higher 
risk of death within the first 30 days after randomization 
than with medical therapy alone, with similar differences in 
risk up to the second year of follow-up. Significant benefit 
with CABG only began to accrue after the first two years. 
Thus, the upfront risks of performing CABG are offset by 
a durable effect that translates into an increasing clinical 
benefit for at least 10 years. Improvements in myocardial 
protection techniques, surgical skills, use of the left internal 
mammary artery conduit and perioperative care have all 
contributed to increase overall survival as compared to the 
initial landmark trials 40 years ago (5).

The STICHES trial supports revascularization with 
CABG in patients with significant CAD and severe LV 

dysfunction. Whether a similar benefit can be obtained for 
revascularization with percutaneous coronary intervention 
in this cohort is not known. There is very limited data on 
PCI compared to medical therapy for patients with LV 
dysfunction and significant CAD with mixed results (23-25). 
Although the data supporting revascularization with CABG 
for patients with severe LV dysfunction is more robust, 
particularly with the addition of data from the STICHES 
trial, there have not been any contemporary randomized 
controlled trials with PCI in this patient population. 

The STICHES trial provides compelling evidence that 
many physicians already believe to be true. Namely, that 
for patients with significant CAD and severely reduced 
ejection fraction, revascularization with CABG provides 
significant benefit over optimal medical therapy in this high 
risk population. Going forward, patients presenting with 
heart failure and LV systolic dysfunction who are noted 
with significant CAD, need to be identified for a discussion 
on the possible benefits of CABG in addition to optimized 
medical therapy. Of note, patients still need to be aware of 
the immediate risks of coronary artery bypass surgery versus 
medical therapy as outlined earlier. Future investigations 
need to be conducted on whether a similar benefit is 
obtainable for revascularization with PCI. 

Acknowledgements

None.

Footnote

Provenance: This is a Guest Commentary commissioned by 
Section Editor Busheng Zhang, MD, PhD (Department 
of Cardiac Surgery, Shanghai Chest Hospital, Shanghai 
Jiaotong University, Shanghai, China).
Conflicts of Interest: The authors have no conflicts of interest 
to declare.

Comment on: Velazquez EJ, Lee KL, Jones RH, et al. 
Coronary-Artery Bypass Surgery in Patients with Ischemic 
Cardiomyopathy. N Engl J Med 2016;374:1511-20.

References

1. Heidenreich PA, Trogdon JG, Khavjou OA, et al. 
Forecasting the future of cardiovascular disease in the 
United States: a policy statement from the American Heart 
Association. Circulation 2011;123:933-44.



Annals of Translational Medicine, Vol 4, Suppl 1 October 2016 Page 3 of 4

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2016;4(Suppl 1):S46atm.amegroups.com

2. Writing Group Members, Mozaffarian D, Benjamin EJ, 
et al. Heart Disease and Stroke Statistics-2016 Update: A 
Report From the American Heart Association. Circulation 
2016;133:e38-360.

3. Felker GM, Shaw LK, O'Connor CM. A standardized 
definition of ischemic cardiomyopathy for use in clinical 
research. J Am Coll Cardiol 2002;39:210-8.

4. He J, Ogden LG, Bazzano LA, et al. Risk factors for 
congestive heart failure in US men and women: NHANES 
I epidemiologic follow-up study. Arch Intern Med 
2001;161:996-1002.

5. Coronary artery surgery study (CASS): a randomized 
trial of coronary artery bypass surgery. Survival data. 
Circulation 1983;68:939-50.

6. Eleven-year survival in the Veterans Administration 
randomized trial of coronary bypass surgery for stable 
angina. The Veterans Administration Coronary Artery 
Bypass Surgery Cooperative Study Group. N Engl J Med 
1984;311:1333-9.

7. Varnauskas E. Twelve-year follow-up of survival in the 
randomized European Coronary Surgery Study. N Engl J 
Med 1988;319:332-7.

8. Tillisch J, Brunken R, Marshall R, et al. Reversibility of 
cardiac wall-motion abnormalities predicted by positron 
tomography. N Engl J Med 1986;314:884-8.

9. Vanoverschelde JL, Gerber BL, D'Hondt AM, et al. 
Preoperative selection of patients with severely impaired 
left ventricular function for coronary revascularization. 
Role of low-dose dobutamine echocardiography and 
exercise-redistribution-reinjection thallium SPECT. 
Circulation 1995;92:II37-44.

10. Bax JJ, Cornel JH, Visser FC, et al. Prediction of recovery 
of myocardial dysfunction after revascularization. 
Comparison of fluorine-18 fluorodeoxyglucose/
thallium-201 SPECT, thallium-201 stress-reinjection 
SPECT and dobutamine echocardiography. J Am Coll 
Cardiol 1996;28:558-64.

11. Schvartzman PR, Srichai MB, Grimm RA, et al. Nonstress 
delayed-enhancement magnetic resonance imaging of 
the myocardium predicts improvement of function after 
revascularization for chronic ischemic heart disease with 
left ventricular dysfunction. Am Heart J 2003;146:535-41.

12. Passamani E, Davis KB, Gillespie MJ, et al. A 
randomized trial of coronary artery bypass surgery. 
Survival of patients with a low ejection fraction. N Engl J 
Med 1985;312:1665-71.

13. Allman KC, Shaw LJ, Hachamovitch R, et al. Myocardial 
viability testing and impact of revascularization on 

prognosis in patients with coronary artery disease and left 
ventricular dysfunction: a meta-analysis. J Am Coll Cardiol 
2002;39:1151-8.

14. Cleland JG, Pennel D, Ray S, et al. The carvedilol 
hibernation reversible ischaemia trial; marker of 
success (CHRISTMAS). The CHRISTMAS Study 
Steering Committee and Investigators. Eur J Heart Fail 
1999;1:191-6.

15. Cleland JG, Pennell DJ, Ray SG, et al. Myocardial 
viability as a determinant of the ejection fraction response 
to carvedilol in patients with heart failure (CHRISTMAS 
trial): randomised controlled trial. Lancet 2003;362:14-21.

16. Hunt SA; American College of Cardiology; American 
Heart Association Task Force on Practice Guidelines 
(Writing Committee to Update the 2001 Guidelines 
for the Evaluation and Management of Heart Failure). 
ACC/AHA 2005 guideline update for the diagnosis and 
management of chronic heart failure in the adult: a report 
of the American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines (Writing 
Committee to Update the 2001 Guidelines for the 
Evaluation and Management of Heart Failure). J Am Coll 
Cardiol 2005;46:e1-82.

17. Swedberg K, Cleland J, Dargie H, et al. Guidelines for the 
diagnosis and treatment of chronic heart failure: executive 
summary (update 2005): The Task Force for the Diagnosis 
and Treatment of Chronic Heart Failure of the European 
Society of Cardiology. Eur Heart J 2005;26:1115-40. 

18. Argenziano M, Spotnitz HM, Whang W, et al. Risk 
stratification for coronary bypass surgery in patients with 
left ventricular dysfunction: analysis of the coronary 
artery bypass grafting patch trial database. Circulation 
1999;100:II119-24.

19. Dickstein K, Cohen-Solal A, Filippatos G, et al. ESC 
guidelines for the diagnosis and treatment of acute 
and chronic heart failure 2008: the Task Force for the 
diagnosis and treatment of acute and chronic heart failure 
2008 of the European Society of Cardiology. Developed 
in collaboration with the Heart Failure Association of 
the ESC (HFA) and endorsed by the European Society 
of Intensive Care Medicine (ESICM). Eur J Heart Fail 
2008;10:933-89. 

20. Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA 
guideline for the management of heart failure: a report of 
the American College of Cardiology Foundation/American 
Heart Association Task Force on Practice Guidelines. J 
Am Coll Cardiol 2013;62:e147-239.  

21. Velazquez EJ, Lee KL, Jones RH, et al. Coronary-Artery 



Case and Srichai. Revascularization for severe ischemic cardiomyopathy

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2016;4(Suppl 1):S46atm.amegroups.com

Page 4 of 4

Bypass Surgery in Patients with Ischemic Cardiomyopathy. 
N Engl J Med 2016;374:1511-20. 

22. Velazquez EJ, Lee KL, Deja MA, et al. Coronary-artery 
bypass surgery in patients with left ventricular dysfunction. 
N Engl J Med 2011;364:1607-16. 

23. Hillis LD, Smith PK, Anderson JL, et al. 2011 ACCF/
AHA Guideline for Coronary Artery Bypass Graft 
Surgery. A report of the American College of Cardiology 
Foundation/American Heart Association Task Force on 
Practice Guidelines. Developed in collaboration with the 
American Association for Thoracic Surgery, Society of 
Cardiovascular Anesthesiologists, and Society of Thoracic 

Surgeons. J Am Coll Cardiol 2011;58:e123-210. 
24. Brener SJ, Lytle BW, Casserly IP, et al. Propensity 

analysis of long-term survival after surgical or 
percutaneous revascularization in patients with 
multivessel coronary artery disease and high-risk features. 
Circulation;109:2290-5.

25. Hlatky MA, Boothroyd DB, Bravata DM, et al. Coronary 
artery bypass surgery compared with percutaneous 
coronary interventions for multivessel disease: a 
collaborative analysis of individual patient data from ten 
randomised trials. Lancet 2009;373:1190-7.

Cite this article as: Case BC, Srichai MB. Severe ischemic 
cardiomyopathy—a new answer in management? Ann Transl 
Med 2016;4(Suppl 1):S46. doi: 10.21037/atm.2016.10.17


