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The Nonischemic Cardiomyopathy
Deﬁbrillator Conundrum
Is a Meta-Analysis Enough?
Jagmeet P. Singh, MD, PHD,a,b Jeanne E. Poole, MD,c Paul Kolm, PHDd

It ain’t what you don’t know that gets you

Nonischemic Systolic Heart Failure on Mortality) (5),

into trouble. It’s what you know for sure

however, while investigating the impact of ICD

that just ain’t so.

in NICM patients through a randomized study, in

P

for

—Mark Twain (1)
revious

studies

have

shown

us

that

cardiomyopathy patients of a nonischemic
etiology (NICM) have a lower absolute risk

cardiac

arrhythmias

and

sudden

death

as

compared to patients with ischemic cardiomyopathy
(ICM) (2,3). The guidelines have also reﬂected this
by delegating a class IIa indication for implantable
cardioverter-deﬁbrillators (ICD) in NICM patients
versus a class I indication in ICM patients (4). Importantly, the guiding principle for the use of ICD in the
NICM population was maximally inﬂuenced by the
SCD-HeFT (Sudden Cardiac Death in Heart Failure
Trial), which included patients with an ejection
fraction of #35% and did not upfront discriminate
based on the QRS duration. Therefore, SCD-HeFT
included a sizeable proportion of patients that may
have had coexisting electrical dyssynchrony. In
both the SCD-HeFT and DEFINITE (Deﬁbrillators in
Nonischemic Cardiomyopathy Treatment Evaluation)
trials, 20% of patients had a left bundle branch block.
Notably, cardiac resynchronization therapy (CRT) was
still investigational at the time the SCD-HeFT, and
DEFINITE trials were being conducted, and the disease modifying impact of CRT could not be taken
into

consideration.

The

DANISH (Danish

Study

to Assess the Efﬁcacy of ICDs in Patients with

a

Deputy Editor, JACC: Clinical Electrophysiology; from the bCardiology

accordance

with

contemporary

guidelines,

also

appropriately used CRT in more than one-half of their
patients. Consequently, the absence of beneﬁt of ICD
in this group, probably secondary to CRT-induced
favorable cardiac remodeling of CRT, has brought
into question the overall role of ICD in the NICM
population. There are a few considerations worth
noting regarding the DANISH trial. First, the patient
population of nearly 60% CRT-indicated patients is
likely greater than what would be expected in a standard heart failure clinical practice, and second, the
remaining narrow complex ICD candidates in the
DANISH study may not be entirely reﬂective of the
real-world

conventional

high-risk

ICD

patients.

Nevertheless, we can ask whether the guidelines for
the use of ICD from the yesteryears are applicable in
the NICM population with narrow QRS, and whether
there is a justiﬁable role in the wider QRS cohort,
who are also indicated for concomitant CRT. In the
absence of a large prospective randomized study
powered enough with a sample size to answer this,
Narayanan et al. (6) sought to answer this question
through a systematic review and a meta-analysis.
Unlike other meta-analyses attempting to address
this

question,

the

investigators

compared

ICD

with medical therapy without the use of CRT and
then speciﬁcally examined the question of whether
a deﬁbrillator therapy should be indicated when
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combined with CRT. The big conundrum that ensues

meta-analysis redistributes study weights based on

is whether a well-conducted meta-analysis such as

sample size or effect size variability and simply

this one really provides us enough evidence to

moves the analysis back to an estimate based on
unweighted means. A ﬁxed-effects analysis in the

change our current clinical practice?
Meta-analyses have appeared with increasing

face of study heterogeneity results in estimates that

frequency in the medical research publications.

corresponds to the dominant study, essentially

There were 6 published in JACC: Clinical Electro-

eliminating the others. The implication is that the

physiology in 2016, and 5 have already been published

only meta-analysis that can be interpreted in a

through July 2017. Although meta-analysis is viewed

straightforward manner is a ﬁxed-effects analysis

by some as the ultimate in evidenced-based method

where the studies are homogeneous (i.e., I 2 ¼ 0).

(7) others have a less positive view (8). Arguably, the

There is a statistical test for whether I2 is signiﬁcantly

most important aspect of meta-analysis, especially in

different from 0, but signiﬁcance depends on the

medical research, is selecting the studies to be

number of studies in the analysis. So one study may

included. Obviously, the studies need to assess

have an I 2 that is statistically signiﬁcantly different

the same outcome, but not all studies, including

from 0, but another with the same I 2 that is not

randomized trials, are created equal with respect to

signiﬁcantly different from 0. When studies are

patient

criteria,

heterogeneous, the only meaningful analysis is

treatment/therapy options, data quality, follow-up,

more qualitative, which is an assessment of how the

etc. Study heterogeneity has long been recognized

studies differ from a quality standpoint and how

as a threat to the validity of meta-analysis (9). Meta-

this in turn could affect the results. It has been sug-

analytic methods do not “automatically” overcome

gested that the quantitative aspect of meta-analysis

between-study differences, including study quality.

can be maintained if a measure of “study quality” is

Fortunately, there is a statistic, which is readily

included in the computations (15–17). The criticism

calculated in meta-analytic software, that helps

here is that “study quality” will be an arbitrary

quantify study heterogeneity and can help assess

and subjective judgment (18). However, as long as

whether the results of the study are valid. The I 2

the

statistic quantiﬁes the degree of heterogeneity be-

consumers can judge the merits of the criteria and

populations,

inclusion/exclusion

quality

criteria

are

known,

meta-analysis

tween studies included in the analysis (10,11).

the subsequent results. Otherwise, meta-analysis

Although virtually all meta-analytic papers cite a

results where there is study heterogeneity are

typical categorization of I 2 (e.g., low: < 25%; moder-

likely not meaningful and should be viewed with

ate: 25% to 50%; high: > 50%) in their methods sec-

skepticism (Table 1).

tion and also report I 2 in their results section, very

The Narayanan et al. (6) study in this issue

few subsequently interpret the results taking into

illustrates a meta-analysis where the results could

consideration the implications of this crucial statistic.

be meaningfully evaluated. First, the investigators

When there is heterogeneity between studies, the

correctly stratify the meta-analyses by CRT status,

conventional thought is to do a random effects meta-

thus

analysis rather than a ﬁxed-effects analysis. In a

vestigators correctly note the limitations of the

ﬁxed-effects meta-analysis, the estimated effect is a

small number of studies included as well as the fact

weighted average of each study’s effect where the

that event rates were low (which would also be a

weights are the precisions (the reciprocal of a study’s

problem in the original studies). The I 2 statistic for

estimated variance) of each study. A ﬁxed-effects

each analysis was 0, so the ﬁxed-effects analyses

analysis tests the hypothesis that the treatment

were appropriate and the results should be inter-

effects are equal across all studies and that any

pretable. But does the statistical absence of het-

variation is only a result of sampling (random) error

erogeneity truly reﬂect a homogeneous population,

(12). A random-effects analysis incorporates an esti-

and thereby allow for the generalizability of these

mate

the

results? Even in such a well-conducted analysis as

weights (12,13), and typically results in more conser-

this one, the temporal distribution of the included

vative conclusions than a ﬁxed-effects analysis, that

studies, the consequent mixture of patient types,

is, wider conﬁdence intervals and larger p values,

accompanied by variability in the use of optimal

though this is not always true (14). It has also been

medical therapy can signiﬁcantly confound the

argued that a random effects analysis in the face of

results. To elaborate on this point a little further,

study heterogeneity leads to inconclusive results (15).

the largest of these studies (i.e., SCD-HeFT) was

From a computational standpoint, a random effects

conducted from 1997 to 2001, in which 78% of

of

between-study

heterogeneity

into

not

mixing

patient

populations.

The

in-

1065

1066
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the patients used beta-blockers, 86% angiotensinconverting

enzyme/angiotensin

and

aldosterone

30%

receptor

for a very well-conducted meta-analysis. The in-

In

the

vestigators extended themselves here by obtaining

DEFINITE trial, 85% received a beta-blocker (3).

more speciﬁc subgroup data via personal communi-

This is different from the extent of optimal medical

cations. Nevertheless, the amalgamation of numbers

therapy

trials

and data from a slew of studies, accompanied by

(e.g., DANISH study) and consequently could lead

a deep yearning to provide an answer does not

to overestimating the beneﬁt of ICD., it remains

guarantee that we may actually be able to extricate

unclear what proportion of patients in each study

the right answer from a given set of clinical trials.

were optimized to the maximal dose of their med-

Beyond recognizing the importance of the I2 statistic

ications over the course of each study. At the same

in assessing heterogeneity, we need to read between

time, it is also possible that the DANISH study (5)

the lines and pay attention to the “missing” covariates

population could have been reﬂective of a sicker

that could still signiﬁcantly affect the interpretation of

population than what we typically see in the United

the analysis. It seems reasonable to reiterate that the

States. Especially because elevated N-terminal pro–

role of ICD in the NICM substrate has been supported

B-type

enrollment

by either small randomized clinical trials or subgroup

criteria in the DANISH study (5), it is possible that

analysis from studies conducted almost 2 decades ago.

the study selected patients more likely to die from

One could infer that the number needed to treat with

non–sudden cardiac death causes.

ICD to reduce overall mortality or sudden cardiac

used

in

natriuretic

antagonists

We would like to congratulate Narayanan et al. (6)

blocker,

contemporary

peptide

was

(4).

clinical

an

Also, even though the heterogeneity of the patient

death in either the wide QRS patient (with concomi-

groups within the studies may appear to be low, a

tant CRT) or in the low-risk narrow QRS patient would

meta-analysis cannot account for all covariates and

be higher than previously presumed, bringing into

patient characteristics that could affect clinical

question the cost-effectiveness of this intervention in

outcome. Notably, the non-CRT subgroup analysis

its current form. As clinicians, we need to periodically

included studies that did not exclude patients with a

revisit our indications and guidelines, especially

wide QRS. Previous large population-based studies

with the inﬂux of new therapies. Repeating large

have shown that patients with a wider QRS are sicker

randomized studies may be impractical, but prospec-

and have a higher propensity for sudden death. This

tive, well-thought-out registries with more thorough

in turn could further exaggerate the observed bene-

individualized risk stratiﬁcation strategies (using

ﬁcial effect of ICD within this subgroup analysis.

biomarkers and imaging) may help us better ferret out

These studies were conducted before the broader use

the appropriate high-risk subsets that truly beneﬁt

of CRT and more recent advances in pharmaco-

from ICD. We may not necessarily need to reinvent the

therapy, which have been shown to affect the clinical

wheel, but we can serve our patients better, by trying

course in these patients and could potentially atten-

to realign it.

uate the beneﬁt of implantable deﬁbrillators. Also
noteworthy is that in the most contemporaneous
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