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ABSTRACT & COMMENTARY

Spironolactone Improves Exercise Capacity 
in Diastolic Heart Failure
By Van Selby, MD
Assistant Professor of Medicine, University of California, San Francisco, Cardiology Division, Advanced Heart Failure 
Section

Dr. Selby reports no financial relationships relevant to this field of study.

SYNOPSIS: In a small randomized, controlled trial of patients presenting with heart failure with preserved ejection fraction, treatment 
with spironolactone was associated with improved exercise capacity and less exercise-induced increase in left ventricular filling pressures.

SOURCE: Kosmala W, Rojek A, Przewlocka-Kosmala M, et al. Effect of aldosterone antagonism on exercise tolerance in heart failure 
with preserved ejection fraction. J Am Coll Cardiol 2016;68:1823-1834.

There is long-standing interest in the use 
of mineralocorticoid receptor antagonists 
(MRA) for the treatment of heart failure 

with preserved ejection fraction (HFpEF), although 
to date no study has definitively demonstrated im-
provement in mortality. Exercise intolerance, often 
driven by increases in cardiac filling pressure, is the 
primary symptom of HFpEF and a major cause of 
impaired quality of life. Kosmala et al studied the 
effects of spironolactone on exercise capacity in 
patients with HFpEF and exercise-induced increase 
in left ventricular pressure.

The SpironolacTone in myocaRdial dysfUnCTion 
with redUced exeRcisE capacity (STRUCTURE) 

trial enrolled 150 subjects presenting with exer-
tional dyspnea, left ventricular ejection fraction 
(EF) > 50%, and diastolic dysfunction. Diastolic 
dysfunction was diagnosed by a post-exercise ratio 
of the early mitral inflow velocity to mitral an-
nular early diastolic velocity (E/e’) > 13, indicative 
of elevated left ventricular pressure during exer-
tion. All subjects had New York Heart Association 
functional class 2-3 symptoms, and those with 
ischemic heart disease, serum creatinine > 1.5 mg/
dL, and atrial fibrillation were excluded. Subjects 
were randomized to spironolactone 25 mg daily 
for six months or placebo. The primary endpoints 
were change in peak oxygen uptake (VO2, exer-
cise capacity) and change in exertional E/e’ ratio. 
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Critical analysis of the latest clinical
research in cardiovascular medicine

Subjects randomized to spironolactone 
showed significant improvement in 
exercise capacity (mean increase in VO2 
2.9 mL/kg/min vs. 0.3 mL/kg/min in the 
placebo group, P < 0.001). There also 
was significant improvement in exercise-
induced E/e’ (-3.0 vs. +0.5 in the placebo 
group, P < 0.001). Spironolactone- 
mediated improvement in E/e’ was 
directly correlated with improvement 
in exercise capacity (P = 0.039), and 
spironolactone was associated with im-
provement in other markers of improved 
exercise capacity. There was a small 
increase in serum potassium level associ-
ated with spironolactone treatment, but 
otherwise no significant adverse events 
were reported. The authors concluded 
that in patients with HFpEF and abnor-
mal diastolic response to exertion, spi-
ronolactone is associated with improve-
ments in exercise capacity mediated by 
improvement in exercise-induced E/e’.

n COMMENTARY
Clearly proving the efficacy of MRAs or 
any other treatment for HFpEF has been 
difficult, with many negative clinical tri-
als to date. This is related in part to the 
heterogeneous nature of the disease, with 
different pathophysiology in different 
subgroups of HFpEF patients. Therefore, 
identification of effective treatment may 
require targeting HFpEF patients most 
likely to respond to a particular therapy. 
Exercise-induced increases in left ven-
tricular pressure occur in a large sub-
group of patients with HFpEF and are 
thought to be related to reduced myocar-
dial compliance resulting from fibrosis. 
Mineralocorticoid receptor antagonists 
have antifibrotic properties in heart fail-
ure, and the study authors hypothesized 
that by reducing fibrosis in this HFpEF 
subgroup, MRAs could improve diastolic 
function during exercise, and, therefore, 
exercise capacity. Their findings support 
this concept, as the subjects treated with 
spironolactone showed clear improve-
ments in exercise-induced left ventricular 
filling pressure, and this improvement 
directly correlated to increases in exer-
cise capacity.

Modern cardiology clinical trials focus 
on outcomes such as mortality and hos-
pitalization to demonstrate the efficacy 

of a new treatment. However, in HFpEF, 
exertional dyspnea is the primary symp-
tom and a major determinant of qual-
ity of life. It seems reasonable to target 
exercise capacity as a therapeutic goal, 
especially given the lack of therapeutic 
options with proven mortality benefit in 
this patient population.

This was a relatively small, single-center 
study and may not be generalizable to 
the general HFpEF population. Patients 
with atrial fibrillation and ischemic 
heart disease also were excluded, 
further limiting generalizability. The 
primary outcome of exercise-induced 
change in E/e’ is only a surrogate for left 
ventricular filling pressure.

So how do we incorporate STRUCTURE 
into clinical practice? It seems appro-
priate to use spironolactone in patients 
meeting enrollment criteria. However, in 
routine practice, most HFpEF patients 
do not undergo stress echocardiography. 
Although STRUCTURE did not prove 
the efficacy of universal exercise echo-
cardiography in patients with HFpEF, 
it could be considered in those with 
significantly impaired functional capacity 
that limits quality of life. Alternatively, 
it may be appropriate to use MRAs 
more liberally in HFpEF. The Treatment 
of Preserved Cardiac Function Heart 
Failure with an Aldosterone Antago-
nist (TOPCAT) trial found no overall 
mortality benefit with spironolactone in 
HFpEF, but a secondary analysis limited 
to patients enrolled from the Americas 
showed clear improvement in outcomes. 
Based on that subgroup analysis, many 
cardiologists now routinely prescribe spi-
ronolactone for HFpEF, and the findings 
from STRUCTURE only increase the evi-
dence base supporting this. Although we 
still lack definitive proof of a mortality 
benefit from MRAs in HFpEF, for now it 
seems to be our best option.  n

To read more Clinical Cardiology Alert 
content, earn credit for this activity, view 
the latest breaking news, and much more, 
please visit AHCMedia.com.
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ABSTRACT & COMMENTARY

Left Main Confusion: Two Randomized Trials 
Reach Seemingly Opposite Conclusions
By Jeffrey Zimmet, MD, PhD
Associate Professor of Medicine, University of California, San Francisco; Director, Cardiac Catheterization Laboratory, 
San Francisco VA Medical Center

Dr. Zimmet reports no financial relationships relevant to this field of study.

SYNOPSIS: The NOBLE and EXCEL trials randomized patients presenting with left main disease to treatment with percutaneous coronary 
intervention (PCI) or coronary artery bypass graft (CABG). NOBLE reported an advantage to CABG at five years, while EXCEL demon-
strated non-inferiority of PCI compared with CABG at three years.

SOURCES: Stone GW, Sabik JF, Serruys PW, et al. Everolimus-eluting stents or bypass surgery for left main coronary artery disease. N Engl 
J Med 2016 Oct 31. [Epub ahead of print].

Mäkikallio T, Holm NR, Lindsay M, et al. Percutaneous coronary angioplasty versus coronary artery bypass grafting in treatment of 
unprotected left main stenosis (NOBLE): A prospective, randomised, open-label, non-inferiority trial. Lancet 2016 Oct 31. pii: S0140-
6736(16)32052-9. doi: 10.1016/S0140-6736(16)32052-9. [Epub ahead of print].

Coronary artery bypass graft (CABG) has been the 
first-line treatment for significant disease involv-

ing the left main coronary artery for a long time. 
However, as stent technology and techniques have 
advanced, percutaneous coronary intervention (PCI) 
has become a viable option for a subset of these pa-
tients. Two large randomized trials comparing PCI to 
CABG for left main disease were presented recently 
at the 2016 TCT conference, and have subsequently 
been published. The media have focused on the sup-
posedly contradictory conclusions of these two trials. 
Wherein lies the truth?

The NOBLE trial, conducted at 36 centers in Eu-
rope between late 2008 and early 2015, enrolled 
1,201 patients presenting with left main coronary 
disease and randomized them to PCI or CABG. The 
primary endpoint was the Kaplan-Meier five-year 
estimate of a composite of major adverse cardiac and 
cerebrovascular events (MACCE; death from any 
cause, non-procedural myocardial infarction, repeat 
revascularization, or stroke), based on a median of 
three years of follow-up. Eleven percent of the PCI 
group, enrolled in the early phase of the trial, were 
treated with older first-generation drug-eluting stents. 
Thereafter, the recommended study stent became a 
biolimus-eluting stent that is available in Europe but 
not in the United States. The five-year estimate of 
MACCE occurred in 29% of patients treated with 
PCI vs. 19% of those who underwent CABG, a dif-
ference that exceeded the limit for noninferiority (P = 
0.007 for superiority). Although mortality rates were 
not different between the groups, the rate of myo-
cardial infarction (MI) was significantly higher in the 
PCI group (6.9% vs. 1.9%; hazard ratio [HR], 2.88; 
95% confidence interval [CI], 1.40-5.90), as was 

any revascularization (16.2% vs. 10.4%; HR, 1.50; 
95% CI, 1.04-2.17). Interestingly, stroke rates were 
numerically higher in the PCI group as compared to 
CABG, although this did not quite reach statistical 
significance at five years. Importantly, periprocedural 
MIs occurring in the first 30 days were excluded 
from the analysis. The NOBLE investigators con-
cluded that CABG “might be better than PCI” for 
treatment of left main coronary disease.

The EXCEL trial began with a similar premise, but 
with several major differences. EXCEL, starting 
nearly two years later than NOBLE in late 2010, 
randomized 1,905 left main patients at 126 centers in 
17 countries to PCI or CABG. Because the SYNTAX 
trial had suggested poorer performance of PCI as 
compared to CABG in patients with higher disease 
complexity as assessed by the SYNTAX score, the 
trial aimed to enroll only patients with low (≤ 22) 
or intermediate (23-32) SYNTAX scores. Patients 
presented with an average SYNTAX score of 20.5, 
which was slightly lower than the population in NO-
BLE (average score: 22). All PCI patients received the 
second-generation Xience everolimus-eluting stent.

The primary endpoint, a composite of all-cause 
death, MI, and stroke at three years, occurred in 
15.4% of the patients in the PCI group and in 14.7% 
of the patients in the CABG group (95% CI, 0.79-
1.26; P = 0.02 for noninferiority). Although isch-
emia-driven revascularization during follow-up was 
more frequent after PCI than after CABG (12.6% vs. 
7.5% of patients, P < 0.001), the secondary compos-
ite endpoint of death, stroke, MI, or ischemia-driven 
revascularization, which more closely mirrors the 
primary endpoint from NOBLE, showed a trend 
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favoring CABG but was not statistically significant 
(23.1% vs. 19.1%; P = 0.10). Unlike NOBLE, the 
EXCEL investigators included periprocedural MI 
in the study data and analyzed 30-day outcomes as 
a separate secondary endpoint. The rate of death, 
stroke, or MI at 30 days was significantly higher 
among the CABG cohort (4.9% PCI vs. 7.9% CABG; 
HR, 0.61; 95% CI, 0.42-0.88), driven primarily by 
a significantly increased risk of MI (3.9% vs. 6.2%; 
HR, 0.63; 95% CI, 0.42-0.95). Notably, the designa-
tion of MI included a programmed measurement of 
CK-MB post procedure, with values above 10 times 
the upper reference limit meeting the definition for 
MI, even in the absence of other clinical features.

The EXCEL investigators concluded that in patients 
with left main disease and low or moderate overall 
complexity of disease as defined by the SYNTAX 
score, PCI with everolimus-eluting stents was non-
inferior to CABG at three years of follow-up. In the 
accompanying editorial, Eugene Braunwald summed 
up the study by saying that “the majority of patients 
with left main coronary disease ... can now be man-
aged equally well by means of two strategies of re-
vascularization if carried out by expert, experienced 
teams.”

n COMMENTARY
Before getting into the obvious question — how two 
large randomized trials of the same question could 
come to seemingly opposite conclusions — a few 
points are worth making. First, it is important to step 
back and realize that not all patients with left main 
disease are equally treatable by both revascularization 
techniques. In the initial enrollment period of EX-
CEL, for example, out of 1,747 patients, only 1,078 
(61.7%) were determined to be eligible for PCI, and 
1,395 (79.9%) were eligible for CABG.  Evaluation 
by experienced teams of interventional cardiologists 
and surgeons is necessary in every case. Critics have 
highlighted several issues with the NOBLE trial. The 
study was relatively underpowered, and the primary 

endpoint changed at least twice from the original 
design because of a low event rate. It used a significant 
number of older-generation stents, and had a lower 
rate of intravascular ultrasound use (compared with 
EXCEL), which both studies encouraged for all left 
main interventions. Nevertheless, the primary finding 
of a CABG advantage driven by lower rates of subse-
quent revascularization and non-procedure-related MI 
is plausible and matches the existing body of evidence.

For EXCEL, much of the discussion and uncertainty 
centers on the use of the 30-day outcomes, includ-
ing periprocedural enzyme-defined MIs, and on the 
relatively short duration of follow-up. On the former 
issue, one can argue that the periprocedural MI rate 
drove the primary endpoint to non-inferiority. Some 
have argued that exclusion of these early events would 
push the primary outcome in favor of CABG. Indeed, 
examination of the event curves suggests a catch-up in 
the PCI group after the initial 30-day outcomes, and a 
potential separating of curves in the CABG direction 
with more time. Longer-term follow-up of the study 
population out to five years and longer will be impor-
tant to put some of these concerns to rest, but for now, 
true long-term comparative data are lacking.

These two trials represent the best comparative left 
main data we are likely to have for the foreseeable 
future. Both trials demonstrate that left main PCI in 
patients with low or intermediate lesion complexity 
as defined by the SYNTAX score, when performed 
in the context of a cooperative heart team at experi-
enced centers, can be performed with a high degree 
of safety and with good outcomes out to at least 
three years. There is a clear advantage of PCI in the 
first 30 days, which appears to be balanced by more 
clinical events over time compared with CABG. For 
now, patients who are good candidates for surgery 
are likely to continue to be referred for CABG evalu-
ation. However, patient preference almost certainly 
will play an increasing role in determining the mode 
of revascularization in cases in which either approach 
is technically feasible, and guidelines are likely to 
reflect this trend.  n

[Patient preference almost certainly will 

play an increasing role in determining 

the mode of revascularization in cases 

in which either approach is technically 

feasible, and guidelines are likely to 

reflect this trend.]
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ABSTRACT & COMMENTARY

MitraClip Experience in Functional Mitral  
Regurgitation
By Michael Crawford, MD, Editor
SYNOPSIS: A post-regulatory approval, observational study of patients with symptomatic functional mitral regurgitation stratified by baseline 
left ventricular ejection fraction (LVEF) showed that these patients received substantial benefit at low rates of hospital mortality and other 
adverse events, regardless of baseline LVEF.

SOURCE: Schäfer U, Maisano F, Butter C, et al. Impact of preprocedural left ventricular ejection fraction on 1-year outcomes after Mitra-
Clip implantation (from the ACCESS-EU Phase I, a prospective, multicenter, nonrandomized postapproval study of the MitraClip therapy in 
Europe). Am J Cardiol 2016;118:873-880.

The MitraClip has been used in Europe primarily 
for functional mitral regurgitation (MR), especially 

when the risk of surgery is high, such as in patients 
presenting with low left ventricular ejection fraction 
(LVEF). This report evaluated 12-month outcomes of 
the prospective, multicenter, non-randomized, post-
approval study of the MitraClip in Europe (ACCESS-
EU) in relation to preprocedural LVEF. Patients were 
enrolled between 2008 and 2011, and were eligible for 
the study if they demonstrated moderate to severe or 
severe MR by echocardiography. Among 567 patients 
enrolled at 14 sites, 393 (69%) had functional MR 
and 269 completed the 12-month follow-up visit. The 
patients were stratified into four LVEF groups: 10-
20%, > 20-30%, > 30-40%, and > 40%. Differences in 
baseline characteristics were observed between the EF 
groups as would be expected. Most of the functional 
MR patients were symptomatic and had severe MR. 
Also, almost half of the functional MR patients had 
either a pacemaker (13%), cardiac resynchronization 
device (13%), or a defibrillator (20%). During the 
index procedure, 58% of the functional MR group 
received one clip, 39% two clips, and 3% received 
three or more. There were no intraprocedural deaths, 
strokes, or respiratory failure episodes. There were 
11 deaths (2.8%) within 30 days and 67 (17%) at 
12 months. Twelve-month survival in the four LVEF 
groups was 71%, 79%, 87%, and 86% (10-20%, > 
20-30%, > 30-40%, > 40%, respectively). Reduction 
of MR severity to the mild-to-moderate range occurred 
in 92% of the functional MR patients. At 12 months, 
all LVEF groups exhibited similar improvements in 
New York Heart Association (NYHA) class, six-min-
ute walk test, and the Minnesota Living With Heart 
Failure Questionnaire. The authors concluded that 
functional MR patients obtained substantial benefit 
from the MitraClip with low rates of hospital mortality 
and other adverse events, even in patients with severely 
reduced LVEF.

n COMMENTARY
In the United States, the MitraClip is FDA approved 
for symptomatic patients with degenerative mitral 

leaflet disease, moderate-to-severe or severe MR, and 
prohibitively high surgical risk. Mitral valve repair or 
replacement is the preferred treatment for severe symp-
tomatic MR due to leaflet degeneration. Functional 
MR is caused by disruption of the mitral apparatus 
without leaflet disease, which is most commonly 
caused by LV dilation and reduced systolic perfor-
mance. Such patients often are at high risk for surgery 
because of their reduced LVEF and other comorbidities. 
In fact, isolated MV surgery for functional MR has a 
Class IIb (B) recommendation in the American College 
of Cardiology/American Heart Association guidelines. 
Thus, most functional MR patients are treated medi-
cally unless coronary bypass surgery is indicated.

Largely because it is such a low-risk procedure, as soon 
as it was released in Europe, the MitraClip was used 
mainly in functional MR patients. It was principally 
aimed at reducing symptoms, since longevity gains 
were likely to be modest, if any. The current European 
guidelines give the MitraClip a IIb (C) indication for 
functional MR. Thus, this prospective, observational 
study is of interest and will augment the evidence base 
for this procedure in functional MR. There were no 
procedural deaths, and the procedure plus hospitaliza-
tion death rate was quite low, averaging 2%, with a 
range of 1-4%. As expected, the lowest LVEF group 
experienced the highest mortality (4%) and the > 40% 
group the lowest (1%). One-year survival was better 
than expected for the highest two LVEF groups (87% 
and 86%), but in the lower LVEF group, survival was 
similar to what has been reported in medical therapy 
studies (71-79%). The main benefits of the procedure 
were the reduction in symptoms. Whereas almost all 
patients were NYHA class III or IV prior to MitraClip, 
fewer than half were at one-year follow-up (20-33%). 
Also, the six-minute walk distance and the Minnesota 
heart failure score all improved at 12 months’ follow-
up. Whether any of these results would be statistically 
significant in a randomized, controlled trial remains to 
be seen, but the symptom relief, in particular, is impres-
sive in this observational study. There are weaknesses 
to this study, beyond its being observational. There was 
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ABSTRACT & COMMENTARY

Diastolic Blood Pressure Goals
By Michael Crawford, MD, Editor
SYNOPSIS: An analysis of the community-based ARIC study showed that low diastolic blood pressures were associated with higher base-
line and subsequent troponin T levels and adverse cardiac events, but not stroke.

SOURCES: McEvoy JW, Chen Y, Rawlings A, et al. Diastolic blood pressure, subclinical myocardial damage, and cardiac events: Implica-
tions for blood pressure control. J Am Coll Cardiol 2016;68:1713-1722.

Bhatt DL. Troponin and the J-curve of diastolic blood pressure: When lower is not better. J Am Coll Cardiol 2016;68:1723-1726.

Aggressively lowering systolic blood pressure (SBP)  
 also will lower diastolic blood pressure (DBP). 

The level at which DBP is too low for adequate coro-
nary artery blood flow is unclear. Thus, investigators 
from the Atherosclerosis Risk in Communities (ARIC) 
study, after excluding those with known cardiovas-
cular (CV) disease, studied 11,565 community living 
subjects, including a subgroup of 1,403 who met the 
entry criteria for the Systolic Blood Pressure Interven-
tion Trial (SPRINT). High-sensitivity cardiac troponin 
T (hsT) was measured at visits two, four, and five over 
a span of 21 years (1990-2003). A hsT value ≥ 14 
ng/L was chosen as the cutoff for subclinical myocar-
dial damage (99th percentile in healthy adults). BP 
was measured after five minutes of rest sitting, and 
the mean of the last two to three measures over five 
minutes was the BP used for this analysis. Risk factors 
for CV disease were recorded and clinical endpoints, 
such as coronary events, stroke, and mortality, were 
noted. The study evaluated the relationship between 
DBP and hsT values and clinical events. The study 
population mean baseline age was 57 years, 57% were 
female, and 25% were black. Compared to those with 
a baseline DBP between 80-89 mmHg, the adjusted 
odds ratio (OR) of having a hsT ≥ 14 ng/L at baseline 
was 2.2 (95% confidence interval [CI], 1.2-4.1) for a 
DBP < 60 mmHg and 1.5 (95% CI, 1.0-2.3) for a DBP 
of 60-69 mmHg. Similar results were observed in the 
SPRINT eligible subgroup (OR = 1.7 for DBP  
< 60 mmHg, and OR = 1.2 for DBP 60-69 mmHg), 
but these results were not statistically significant. Also, 
a low DBP at baseline was associated with increased 
hsT release over follow-up compared to the baseline 
DBP 80-89 mmHg group (+1.5 ng/L/year in the < 60 
DBP group, and +1.0 ng/L/year in the 60-69 mmHg 
group). In addition, a DBP < 60 mmHg as compared 
to 80-89 mmHg was associated with more coronary 
heart disease events and mortality, but not stroke. 
These associations were strongest in those with 
elevated hsT (≥ 14 ng/L) at baseline and those with 
a baseline SBP ≥ 120 mmHg. The authors concluded 

that low DBP, particularly in those with an SBP ≥ 120, 
was associated with subclinical myocardial damage 
and coronary heart disease events.

n COMMENTARY
Concern over the potential downside to pushing BP 
targets lower, a la SPRINT, continues. This study 
looked at the large ARIC database, which collected 
hsT data and clinical outcomes over 21 years in 
community living subjects. Their analysis showed an 
association between low DBP and subclinical myocar-
dial injury at baseline and during follow-up. Also, low 
DBP was associated with coronary heart disease events 
and all-cause mortality. In addition, the association of 
low DBP and adverse outcomes was strongest in those 
with evidence of myocardial injury at baseline (hsT ≥ 
14ng/L). These findings are consistent with other stud-
ies that have suggested a J-shaped curve for DBP and 
coronary events. Furthermore, since coronary blood 
flow largely is in diastole, this makes sense physi-
ologically. Notably, low DBP was not associated with 
increased strokes, which serves as a negative control 
in this study, because an increase in strokes would not 
be biologically plausible. Finally, the findings were 
independent of whether the lower DBP was naturally 
occurring or potentially caused by anti-hypertensive 
medications, which lends more strength to the conclu-
sions.

McEvoy et al examined DBP in isolation, but of course 
it is related to SBP. The association between DBP and 
outcome was strongest at SBPs > 120 mmHg, which 
suggests that the adverse effects of low DBP are more 
important when myocardial energy requirements 
(systolic load) are higher. Other studies have empha-
sized the predictive ability of pulse pressure (difference 
between systolic and diastolic pressure) and mean BP. 
In this study, it appears that pulse pressures > 60 are 
potentially detrimental, but more work needs to be 
done on this area. Also, elevated SBP was associated 
with elevated hsT and worse outcomes, which would 

no echocardiographic core laboratory, and there were 
no strict entry criteria. Also, there were insufficient 
echo data to evaluate reverse LV remodeling. Fortu-
nately, a more robust trial powered to analyze survival 

in functional MR patients treated medically vs. the 
MitraClip is in progress (COAPT). Perhaps once this 
trial is finished, the device will be considered for func-
tional MR patients by the FDA.  n
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be expected based on other studies. All these observa-
tions make determining BP targets challenging.

The authors suggested that when treating hyperten-
sion, try to keep the DBP > 70 mmHg but certainly 
keep it above 60 mmHg. Of course, if you try to drive 
the SBP < 120 mmHg, as suggested by SPRINT, it 
may be difficult to keep the DBP in a safe range. This 
would be especially important in patients with known 
coronary heart disease. Unfortunately, the SPRINT 
eligible subgroup in this study was underpowered, but 

the trend was similar to the overall study results. This 
suggests that there may be a cost to driving the SBP 
< 120 mmHg, even in the relatively healthy SPRINT 
group. Patients with left ventricular hypertrophy also 
may suffer with lower DBP. They clearly need higher 
DBPs as they can have myocardial ischemia without 
coronary artery disease when BP is low. The editorial 
by Dr. Bhatt emphasizes that picking BP targets for in-
dividual patients requires careful thought, considering 
all the factors discussed above and others. One goal 
for all may not be wise.  n

ABSTRACT & COMMENTARY

Recently Diagnosed Idiopathic Dilated  
Cardiomyopathy Patients Are at Risk  
for Major Arrhythmic Events
By Cara Pellegrini, MD
Assistant Professor of Medicine, University of California, San Francisco; Cardiology Division, Electrophysiology Section, 
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SYNOPSIS: Patients with recently diagnosed idiopathic dilated cardiomyopathy are at marked risk of major arrhythmia events that are 
neither well-predicted by traditional methods nor protected against by defibrillator implantation more than three months after diagnosis.

SOURCE: Losurdo P, Stolfo D, Merlo M, et al. Early arrhythmic events in idiopathic dilated cardiomyopathy. JACC Clinical Electrophysiology 
2016; 2:535-543.

Idiopathic dilated cardiomyopathy (DCM) often af-
fects the young. Although many experience significant 

left ventricular function recovery, a sizable percentage 
do not, and all are at risk for major cardiovascular 
events during their period of cardiac dysfunction. 
Guidelines specifically recommend that implantable 
cardioverter-defibrillators (ICDs) not be placed during a 
three-month period of optimization of medical therapy, 
in part to allow for assessment of recovery of left 
ventricular systolic function. However, the incidence of 
sudden cardiac death (SCD) and malignant ventricular 
arrhythmias (MVAs) occurring in the early time period 
following diagnosis of DCM has not been well studied.

Losurdo et al performed a retrospective analysis of 
952 DCM patients consecutively enrolled in the Heart 
Muscle Disease Registry of Trieste (Italy) over 26 
years, ending in 2014. They excluded patients with any 
discernable etiology of their DCM, such as significant 
coronary artery disease (every patient had a coronary 
angiogram), severe systemic hypertension, heavy 
alcohol intake, severe valvular disease, congenital heart 
disease, active myocarditis, or high supraventricular 
tachycardia burden. Following enrollment, efforts were 
made to ensure that all patients were on the maximum 
tolerated dosages of beta-blockers and angiotensin-
converting enzyme (ACE) inhibitors or angiotensin 
receptor blockers (ARB). ICDs could be implanted for 

primary prevention of SCD at physician discretion fol-
lowing standard guidelines. Patients underwent baseline 
and periodic follow-up studies, including blood tests, 
electrocardiograms, and echocardiograms. The primary 
endpoint was a composite of SCD and MVAs within 
the first six months after enrollment, which generally 
was about one month after diagnosis. Multivariable 
regression was utilized to identify independent predic-
tors of the primary outcome.

Of the 952 enrollees, one-third were asymptomatic, 
21% had a familial form of DCM, and the mean LVEF 
was 33%. After enrollment, the vast majority of pa-
tients were receiving ACE inhibitors or ARBs and 79% 
were on beta-blockers. The primary outcome occurred 
in 20 patients (2.1% of the overall population), with 
70% of the early SCD and MVAs occurring within the 
first 90 days. Increasing QRS duration and left ventric-
ular end systolic volume index (LVESVI) were inde-
pendently associated with increased incidence of SCD 
and MVAs in a linear fashion. Additionally, successful 
beta-blocker therapy was inversely related to the prima-
ry outcome. Interestingly, none of the patients with an 
ICD received a shock or were observed to suffer SCD 
or MVAs. The authors concluded that patients with 
DCM have a non-negligible risk of major arrhythmic 
events in the early disease period that potentially can be 
predicted with easily accessible, inexpensive tools.
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1.  Recent randomized, comparison trials of 
coronary artery bypass graft (CABG) vs. per-
cutaneous coronary intervention (PCI) for left 
main coronary disease show:

a. a higher 30-day cardiovascular event rate 
with CABG.

b. long-term superiority of PCI.

c. higher long-term mortality in the CABG 
group.

d. All of the above

2.  In patients with heart failure with preserved 
ejection fraction, which treatment has shown 
promise for treating dyspnea on exertion?

a. Diuretic 

b. Angiotensin receptor blockers

c. Beta-blockers

d. Mineralocorticoid receptor antagonists

3.  A diastolic blood pressure of < 60 mmHg is 
associated with:

a. reduced mortality.

b. increased stroke rates.

c. increased acute coronary events.

d. reduced high sensitivity troponin values.

4.  In patients with symptomatic moderate-to-
severe functional mitral regurgitation, the 
MitraClip procedure resulted in:

a. a high procedural mortality.

b. a 13% incidence of procedural stroke.

c. improved six-minute walk distance.

d. reduction in regurgitation severity to mild 
in 95%

5.  Newly diagnosed idiopathic dilated cardiomy-
opathy patients should be considered for _____ 
prior to the completion of heart failure drug 
therapy titration?

a. amiodarone

b. an electrophysiology study

c. an implantable cardioverter-defibrillator

d. a wearable defibrillator

n COMMENTARY
Although this study was a retrospective 
analysis with only 20 patients reaching 
the primary endpoint, I thought it made 
an interesting counterpoint to DANISH, a 
recent randomized, controlled trial discussed 
in this publication two months ago, found 
no all-cause mortality benefit of primary 
prevention ICDs in patients with nonisch-
emic cardiomyopathy (NICM), although 
there was a significant interaction with age. 
The current study concerned a subset of the 
NICM population, those with an idiopathic 
cardiomyopathy. These patients typically 
are younger and more likely to recover left 
ventricular function. They also may differ 
in other ways, including their propensity for 
SCD and MVAs, and the time period during 
which they are at the highest risk.

In the current study, 1.4% of patients, with 
a mean age of 46 years, suffered SCD and 
0.7% MVAs in six months. The fact that 
there was no overlap with the patients who 
received a primary prevention ICD after be-
ing deemed to be at highest risk by conven-
tional prediction techniques, primarily the 
left ventricular ejection fraction and severity 

of heart failure symptoms, also is notable. 
It would have been preferable for the study 
to have included other tests that now are 
relatively common, such as cardiac MRI and 
electrophysiology study with voltage map-
ping. Nonetheless, there is biologic plausi-
bility for both QRS duration and LVESVI 
as markers for more advanced structural 
disease. Further, an electrocardiogram and 
echocardiogram generally are rapidly avail-
able, easily accessible, and relatively inexpen-
sive. Beta-blocker therapy truly is protec-
tive and should be even more aggressively 
pursued.

The authors suggest that patients with idio-
pathic DCM with longer QRS durations and 
higher LVESVI (although a specific cutpoint 
was not given), particularly those who can-
not tolerate beta-blockers, should be consid-
ered for a wearable cardioverter-defibrillator 
while waiting to assess left ventricle function-
al recovery. Although a firm recommenda-
tion for such a device cannot be given on the 
basis of this data, it certainly begs for further 
study, and is something to at least consider 
and discuss with appropriate patients.  n
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