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With Left Ventricular Dysfunction

Closing in on the Truth?*
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oronary artery bypass grafting surgery

(CABG) and percutaneous coronary inter-

vention (PCI) have been in use for >50 and
40 years, respectively. Developed to relieve obstruc-
tive epicardial coronary artery disease (CAD) among
patients with chronic stable angina, these revascular-
ization procedures that have positively affected
countless lives are increasingly applied to treat the
emerging epidemic of patients with diabetes. In
2018, evidence from randomized controlled trials
(RCTs) summarized in influential guidelines are
used to support many revascularization decisions
(relative to no revascularization and when choosing
between CABG and PCI) among patients with chronic
angina or acute coronary syndromes. Yet, the evi-
dence is much thinner among the rapidly growing
population of patients with left ventricular systolic
dysfunction (LVSD) and, in particular, among diabetic
patients. Remarkably, there have been no RCTs (or
even sufficiently powered subgroup analyses of trials)
completed that can direct decisions regarding CABG
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or PCI among patients with diabetes, CAD, and
LVSD. Against this background, the well-conducted
observational study by Nagendran et al. (1) in this
issue of the Journal is welcome and important.

SEE PAGE 819

Nagendran et al. (1) provide a comprehensive ac-
count of the outcomes of patients with diabetes and
LVSD who were referred for diagnostic coronary
angiography and who subsequently underwent CABG
or PCI in the Province of Alberta, Canada between
2004 and 2016. Their analyses suggest that when
faced with a diabetic patient with CAD and a left
ventricular ejection fraction (LVEF) of =35% who is
slated to undergo revascularization, the decision to
proceed with CABG versus PCI is associated with a
substantial 5-year reduction in major adverse car-
diovascular events (29% vs. 61%; p < 0.001) and
mortality (19% vs. 35%; p = 0.002). Similar statistical
advantages favoring CABG over PCI were also
observed in diabetic patients with better although
still reduced LVEFs. Surprisingly, the benefit of CABG
relative to PCI was not associated with either an early
hazard or an excess rate of stroke; not surprisingly,
CABG was associated with fewer repeat revasculari-
zation procedures. In summary, Nagendran et al. (1)
provide evidence that the clinical decision to pursue
a PCI revascularization strategy instead of CABG
among diabetic patients with low LVEFs among pa-
tients in Alberta led to a >60% relative reduction and
16% absolute reduction in survival over 5 years. The
public health impact of pursuing PCI or CABG in such
patients is substantial, requires careful evaluation,
and has few comparators in contemporary cardio-
vascular medicine. To put it in context, among pa-
tients with LVSD, the finding that sacubitril-valsartan
reduced mortality rates compared with enalapril in
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patients with heart failure (HF) was associated with a
2.8% absolute reduction in mortality at a median of
27 months of follow-up led to swift changes in
guidelines, and intense dissemination efforts are
continuing (2). Will this report from Alberta lead to
similar actions?

Likely not, but it should put the cardiovascular
community on high alert and spur important next
steps. Although observational registries can provide
critical supporting information, especially regarding
whether RCT findings can be generalizable to most
patients, randomization is widely recognized as the
only way to avoid confounding factors influencing
findings and should remain the cornerstone of all
practice-changing guidelines. This is particularly the
case when investigating the pros and cons of revas-
cularization because many issues, including proce-
dural skill, prior experiences, and patient and family
wishes, can influence both a clinician’s choice and a
patient’s choice about whether to proceed to CABG or
PCI or any revascularization procedure at all, thus
leading to a highly selected study population.

Procedural risk calculators, albeit important
leveling factors, are unlikely to alter engrained bias,
favored clinical pathways, or even the best of in-
tentions that drive a potential revascularization
candidate to 1 approach or another. For example, the
outcomes of all-comer diabetic patients with CAD
with LVSD who may represent the majority of patients
and never were referred for coronary angiography are
not ascertained with the current study design. Even
among the likely minority of patients with diabetes
and LVSD who were referred to coronary angiography,
3,038 patients pursued medical therapy only
(compared with the 2,837 who underwent subsequent
revascularization). No information is provided on the
gauntlet of commonly performed noninvasive studies
or their findings that may have influenced the selec-
tion of candidates for CABG, PCI, or neither. Limited
detail on the severity of cardiac dysfunction or HF or
the duration or complications of diabetes in the pa-
tients included is provided. For example, what were
the natriuretic peptide values or left ventricular (LV)
volumes of these patients? Was the extent of mitral
regurgitation or LV hypertrophy similarly distributed
between PCI- and CABG-treated patients? Did
CABG- and PCI-treated patients receive in similar
proportions guideline-directed medical and device
therapy for HF? Furthermore, details about the
respective revascularization procedures and/or
whether compete revascularization was achieved are
absent. If a clinician identifies a patient as high risk
for CABG—common among patients with LVSD—, she
or he may divert that patient to PCI, possibly out of
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mistaken beliefs that PCI and CABG provide similar
relief of flow-limiting stenosis and that by avoiding an
upfront surgical risk the overall benefit will be
enhanced. As Nagendran et al. (1) correctly point out,
valiant attempts at propensity matching cannot cor-
rect for all the variables that are factored into such
decisions, and therefore their findings must be inter-
preted cautiously.

What did we know before the current study
regarding the role of revascularization in patients
with LVSD? The STICH (Surgical Treatment for
Ischemic Heart Failure; NCT00023595) trial is the
only trial to have randomized patients with an
LVEF =35% (1,212 patients randomized to CABG and
optimal medical therapy vs. optimal medical therapy
alone) (3). After approximately 10 years of follow-up,
CABG led to better long-term outcomes across the
board, including an 8% absolute risk reduction in
mortality corresponding to a median survival in-
crease of nearly 18 months. Among those patients
who were randomized, 40% had diabetes. In contrast
to previous large trials of diabetic patients with an
absence of LVSD (which showed greater benefit of
CABG in those with diabetes), patients with diabetes
compared with those without diabetes received a
similar reduction in mortality from CABG in STICH
(4). The challenge of managing patients with diabetes
and LVSD who are undergoing CABG is emphasized
by the diabetes subgroup analysis of STICH.
Compared with patients without diabetes, those with
diabetes spent more time on bypass and had more
perioperative incident atrial fibrillation and renal
failure.

Because it did not include a PCI arm, STICH cannot
inform on the relative merits of CABG versus PCI, or
indeed PCI versus medical therapy, in patients with
LVSD with or without diabetes. Recently, a large
meta-analysis evaluated the role of CABG, PCI, and
medical therapy across randomized and observational
studies of patients with LVSD albeit without evalu-
ating diabetes separately (5). Similar to the Alberta
experience, CABG was associated with improved
survival when compared with PCI. Additionally,
revascularization including with PCI was associated
with improved survival compared with medical
therapy alone. The only large, ongoing trial of PCI
versus medical therapy in patients with LVSD is
REVIVED (Safety and Efficacy of Percutaneous
Coronary Intervention to Improve Survival in Heart
Failure; NCT01920048), which has recruited approx-
imately 370 of a projected sample size of 700 subjects
in the United Kingdom. Although it is not a trial
specifically of patients with diabetes, REVIVED is
likely to include a fair number of patients with
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