
CONTROVERSY

In Non-ischemic Dilated Cardiomyopathy, the Implantable 
Cardioverter-Defibrillator Remains the First Choice for Primary 
Prevention of Sudden Death.

En la miocardiopatía dilatada no isquémica  el cardiodesfibrilador implantable sigue siendo 
la primera elección para la prevención primaria de la muerte súbita 

CARLOS LABADET1, MTSAC,

The indication for implantable cardioverter defibrilla-
tor (ICD) for primary prevention of sudden death (SD) 
in patients with non-ischemic dilated cardiomyopathy 
(NIDCM) has been supported by multiple randomized 
studies. (1-5) The development of these complex stud-
ies was not simple, and initially those with more pa-
tients included ischemic and non-ischemic cardiomyo-
pathy, with fewer non-ischemic patients. Some studies 
individually showed only a trend toward improved 
survival with ICD implantation, while others lacked 
the statistical power to meet their outcomes. (1-3)

The methodology used to address this issue was 
the meta-analysis.

Desai published one of the first studies that pooled 
data from the initial five studies on this subject: AMI-
OVIRT, CAT, DEFINITE, SCD-HeFT and COMPAN-
ION. (6) The analysis showed lower all-cause mortal-
ity: relative risk (RR) 0.69; 95% confidence interval 
(95% CI) 0.55-0.87; p = 0.002. The meta-analysis 
result remained consistent even when excluding the 
COMPANION study, which included cardiac resyn-
chronization therapy (CRT). These findings, together 
with others, supported the Class I indication for ICD 
in primary prevention in both American and Europe-
an guidelines. (7,8)

However, several important factors weakened this 
indication: the studies enrolled few patients, follow-
up periods were short, and, most importantly, the 
studies were conducted at a time when therapeutic 
options for heart failure (HF) were limited, including 
CRT or subsequent pharmacological advances, which 
have consistently demonstrated a reduction in cardio-
vascular mortality. Some reports show a reduction in 
SD of up to 44% between 1995 and 2014. (9) 

The Denmark factor
In 2016, the DANISH study was published. After 
a 5-year follow-up, it demonstrated a 50% relative 
risk reduction in SD in the ICD group compared to 
the control group in NIDCM patients: 4.3% vs. 8.2%; 
hazard ratio (HR) 0.50; 95% CI 0.31-0.82; p = 0.005, 
confirming the benefit of ICD in reducing SD. There 
was a trend toward lower cardiovascular mortality; 
however, all-cause mortality was similar between the 
two groups. (10)

Therefore, the DANISH study introduced a wake-
up call regarding the previously accepted concept of 
the benefit of ICD in reducing all-cause mortality. Sev-
eral factors may account for this finding, namely:

- The population was quite specific, exceptionally 
treated with a very high rate of drug use that is not 
replicated in daily clinical practice. The CHAMP HF 
study, a registry of over 3000 patients with HF, report-
ed that 23%, 33% and 67% of the population were not 
receiving angiotensin-converting enzyme inhibitors, 
beta-blockers or aldosterone antagonists, respectively, 
compared to 4%, 8% and 41% in DANISH. (11)

- In 58% of overall population and in 65% of pa-
tients over 70 years old, CRT was implanted, indicat-
ing the extensive use of this therapy. In addition, 10% 
of patients had previous CRT or pacemaker implanta-
tion. Studies published at that time, such as PARA-
DIGM-HF and DAPA-HF, reported only 7% of patients 
with CRT. Even in the OFFICE-IC AR registry of the 
Argentine Society of Cardiology (SAC) published six 
years later, 1.8% received CRT and 10.7% CRT with 
defibrillator (CRT-D), confirming that the DANISH 
study population was highly selected. (12-14)

Following this reasoning, the proper indication 
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for CRT, the prevalence of left bundle-branch block 
(LBBB) in the DANISH study would be at least twice 
as high as that reported in other studies: 60% in DAN-
ISH vs. 30% in OFFICE-IC AR, which included 644 
patients with HF and reduced left ventricular ejection 
fraction (LVEF). (14)

- With such a high rate of use of CRT, and prob-
ably of LBBB as well, it is logical to suggest that much 
of the observed benefit may have been attributable to 
this therapy. There are no randomized studies demon-
strating superiority in terms of mortality when com-
paring CRT and ICD. Moreover, as shown in the MA-
DIT CRT study, if resynchronization increases LVEF 
above 35%, the rate of appropriate ICD therapies is 
significantly reduced (HR 0.44; 95% CI 0.28-0.68;  
p < 0.001). (15) Although excluding these patients 
in the DANISH analysis did not change the results, 
the number of cases is undeniably reduced and, thus, 
the statistical power to analyze the outcome. In other 
words, ICD was compared to medical therapy in 40% 
of the population, while CRT-D was compared to CRT 
in 60%.

- It is interesting to observe that during the first 
five years, the mortality curves diverged in favor of 
ICD but converged in a longer follow-up. The DAN-
ISH population was older than that included in the 
DEFINITE and SCD-HeFT studies. (16,17) There-
fore, although ICD may have initially reduced mortal-
ity, with longer follow-up in an older population, it is 
reasonable to observe an increase in non-cardiovascu-
lar or HF-related mortality, for which ICD has no ef-
fect. Indeed, non-cardiovascular mortality accounted 
for 31% of deaths in DANISH.

- A post hoc analysis of the DANISH study con-
firmed that patients >70 years of age had a signifi-
cantly longer history of HF (twice as long), worse func-
tional class , higher levels of NT-proBNP (N-terminal 
pro-B-type natriuretic peptide), greater renal impair-
ment, and a higher prevalence of atrial fibrillation. 
(18) These findings help explain why the non-sudden 
mortality was twice as high compared to patients <70 
years of age. It is not surprising, then, that the au-
thors highlighted the benefit of ICD implantation in 
younger patients, in whom the ICD significantly re-
duced both sudden and all-cause mortality (HR 0.70; 
95% CI 0.51-0.96 ; p = 0.03). 

However...
Immediately after the publication of the DANISH 
study, nine meta-analyses were published, all of which 
included DANISH (Table 1). Using all possible combi-
nations, the result was conclusive: ICD significantly 
reduced all-cause mortality in NIDCM. (19-27) 

- Recent prospective registries, such as BIO-LI-
BRA—presented this year and including 1,000 pa-
tients across 50 sites—continue to report a high rate 
of ventricular tachycardia/ventricular fibrillation (VT/
VF) or death during follow-up in patients with NID-
CM receiving ICD with or without CRT in primary 

prevention. At 3-year follow-up, the rate of VT/VF or 
death remained high: 28% in men and 17% in women. 
A lower rate of shock was confirmed in patients with 
CRT and in women. (28)

Like other studies, DANISH did not consider the 
etiology of NIDCM. This diagnosis includes hetero-
geneous populations with potentially distinct clinical 
courses. Indeed, it is well established that certain con-
ditions are associated with a higher rate of SD, such as 
arrhythmogenic genetic mutations (e. g., lamin, phos-
pholamban, or filamin) or sarcoidosis. (29) Conversely, 
ventricular dysfunction due to amyloidosis often leads 
to death from HF or pulseless electrical activity. It is 
also worth noting that some forms of dilated cardio-
myopathy may be caused or worsened by atrial fibril-
lation or ventricular ectopic beats, whose progression 
could be modified with appropriate arrhythmia treat-
ment. 

Among the risk markers not evaluated in these 
studies, the presence of left ventricular fibrosis as-
sessed by cardiac magnetic resonance imaging stands 
out. Observational studies have shown that this find-
ing is associated with a higher incidence of VT/VF, and 
it may even help identify patients with lower mortal-
ity when treated with CRT-D compared to CRT alone. 
(30) Therefore, several factors beyond LVEF remain 
to be assessed to refine patient selection for ICD im-
plantation in the setting of primary prevention. 

The risks of implanting an ICD
The complications associated with ICD implantation 
have become increasingly rare. For instance, with 
modern programming, the annual rate of inappropri-
ate shocks is now below 2%. Moreover, the advent of 
subcutaneous ICD—which has no endocardial leads 
and provides efficacy comparable to conventional 
ICD—has significantly reduced catheter-related in-
fections and late complications. These advancements 
further support the consideration of ICD implanta-
tion for primary prevention in this patient population.

CONCLUSIONS
The latest guidelines from the American Heart As-
sociation (AHA), the American College of Cardiol-
ogy (ACC), and the Heart Failure Society of America 
(HFSA) for the management of HF assign a Class I 
recommendation to ICD implantation for the primary 
prevention of sudden death in patients with NIDCM, 
whereas the European and Argentine guidelines clas-
sify it as Class IIa. Interestingly, all of these guidelines 
are based on exactly the same studies. (31- 33)

Given the strong support in both national and in-
ternational guidelines, primary prevention with an 
ICD in NIDCM should always be considered as indi-
cated. There is no doubt regarding this indication in 
patients under 70 years of age, and it should also be 
considered in those over 70, unless reduced life expec-
tancy, advanced HF or severe comorbidities suggest a 
higher risk of non-arrhythmic mortality.
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Table 1. Meta-analysis of the different studies in primary prevention including patients with non-ischemic dilated cardiomyopathy

Author Studies Patients (ICD/MT) Effect on all-cause 
mortality 

Study conclusion 
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p = 0.003
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Non-ischemic dilated cardiomyopathy (NIDCM) is de-
fined as a structural abnormality of the myocardium 
not attributable to coronary artery disease, character-
ized by impaired contractility and a variable prognosis 
that includes a varying risk of sudden death (SD). It 
may result from multiple causes, such as tachycar-
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tion for the prevention of SD is supported by limited 
evidence, generally arising from observational studies 
with small patient populations. In most cases, the de-
cision is based on the presence of a left ventricular 
ejection fraction (LVEF) ≤35% along with other risk 
factors for SD. In this context, it is worth noting that 
a high proportion of cases of lymphocytic myocarditis, 
tachycardia-induced cardiomyopathy and postpartum 
cardiomyopathy show recovery of ventricular function 
once the acute phase or the underlying condition re-
solves. 

Beyond these entities, NIDCM is likely the result 
of a prior viral infection or various genetic variants, 
although in a large proportion of cases, the etiology 
remains unknown.

For the purposes of this discussion, focus will be 
limited to the latter group, which also represents the 
most prevalent form of the condition.

CLINICAL TRIALS AND EVIDENCE
For the primary prevention of SD in NIDCM, Table 
1 summarizes the results of clinical trials comparing 
the ICD group with the control group. The studies 
included are AMIOVIRT, CAT, DEFINITE, DANISH, 
and SCD-HeFT. (1-5) None of them demonstrated a 
statistically significant reduction in all-cause mortal-
ity, which remains the only clinically relevant end-
point.

By contrast, in ischemic cardiomyopathy, the MA-
DIT, MUSTT and MADIT II trials showed statistically 
significant difference in favor of the ICD group com-
pared to the control group, although the DINAMIT 
and CABG-PATCH trials yielded neutral results. (6-
10)

The SCD-HeFT study, which included patients 
with ischemic and non-ischemic cardiomyopathy in 
equal proportions, demonstrated a significant dif-
ference in the overall population but not in the sub-
groups analyzed by etiology. (5)

However, to complete the analysis, two other rel-
evant publications should be considered. 

A meta-analysis that included the five studies 
shown in Table 1 demonstrated a significant differ-
ence in favor of ICD implantation: odds ratio (OR) 
0.78, 95% CI 0.66-0.93, p < 0.05. (11) 

The other publication refers to the DEFINITE tri-
al. A substudy demonstrated that, in patients recently 
diagnosed with NIDCM, ICD significantly reduced 
mortality at 3 months post-implantation. (12)

These findings do not strengthen but rather 

weaken the evidence supporting ICD. A meta-analy-
sis based on negative trials does not carry the same 
clinical relevance as one that includes at least a single 
positive trial. In the case of DEFINITE, this is a post 
hoc analysis with limited statistical value, which also 
contradicts current guideline recommendations that 
state that ICD implantation should only be considered 
after at least three months of optimal medical therapy.

GUIDELINES AND RECOMMENDATIONS
Although not mandatory for medical decision-making, 
guidelines provide essential support for healthcare 
professionals. In general, guidelines developed by 
subspecialties, such as those for electrophysiology or 
cardiac pacing, tend to be more likely to indicate inter-
ventions than general clinical guidelines.

Table 2 summarizes the recommendation levels 
for ICD implantation in NIDCM compared to ischem-
ic cardiomyopathy, according to the guidelines of the 
Argentine Society of Cardiology (SAC), (13) the Eu-
ropean Society of Cardiology (ESC), (14) and a recent 
consensus of the American societies on the appropri-
ate use criteria for ICD, cardiac resynchronization 
therapy and pacing. (15) 

In summary:
•	 In NIDCM, the indication for ICD implantation 

can only be considered after three months from the 
initial diagnosis, provided the patient has received 
optimal medical therapy and has a life expectancy 
greater than one year.

•	 Unlike ischemic cardiomyopathy, there is no Class 
I recommendation for NIDCM, either in the SAC 
consensus or the ESC guideline. In the American 
consensus document, although ICD is listed as an 
“appropriate option”, the score on the appropriate-
ness scale is lower.

•	 In patients with LVEF ≤35% and functional class 
I (FC I), the ESC does not consider ICD implanta-
tion, and the SAC assigns it a Class IIb recommen-
dation, which—on the ordinal scale of recommen-
dations—is closer to Class III than to Class I.

•	 In patients with LVEF ≤35% and FC II/III, the 
Class IIa recommendation indicates that ICD im-
plantation “should be considered”, which is far 
from a Class I recommendation, where the inter-
vention is forcefully stated to be “indicated”. 

FROM GUIDELINES TO DECISION-MAKING
How, then, can the above conclusions be translated 
into clinical practice?

Table 1. Controlled clinical trials in non-ischemic dilated cardiomyopathy. Result expressed as hazard ratio (ICD vs. control) and 
95% confidence interval.

AMIOVIRT (1) CAT (2) DEFINITE (3) DANISH (4) SCD-HeFT (5)

0.69 (0.48-1.00)  0.81 (0.33-1.91)   0.65 (0.40-1.06)   0.87 (0.68-1.12)   0.73 (0.50-1.07)
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One possible approach is as follows: in the case of 
a Class I recommendation, the clinician may ask: “Is 
there any reason not to indicate this procedure?”. In 
contrast, with a Class IIa recommendation, the ques-
tion is definitely different: “Is there any additional 
finding that supports the indication?

From this perspective, the possible factors to con-
sider in patients with LVEF ≤35% and FC II/III (Class 
IIa) may include: 
•	 Syncope of unknown cause
•	 Positive electrophysiological study
•	 Other clinical conditions indicating a high risk of 

SD
•	 Late gadolinium enhancement or high-risk genetic 

variants
The last three factors require further considera-

tion.
What is referred to as “high-risk clinical condi-

tions” stems from post hoc analyses, which carry low-
er statistical value.

Regarding late gadolinium enhancement on car-
diac MRI, although observational studies have shown 
an association with SD, ICD implantation in these pa-
tients did not reduce mortality. (16) This may explain 
why the guidelines do not consider it. (17) 

Finally, in patients with LVEF >35%, certain ge-
netic variants (LMNA, FLNC-truncating variants, 
TMEM43, PLN, DSP, RBM20), associated with a high-
er incidence of SD are considered for a Class IIa rec-
ommendation only if additional risk factors are pre-
sent. (17) This conclusion reflects the fact that some 
variants initially thought to indicate a poor prognosis 
have since been reevaluated. For example, in the case 
of sarcomeric variants in hypertrophic cardiomyopa-
thy, their prognostic value was questioned in the ESC 
guideline, which states: “Variants classified as malig-
nant or benign have different phenotypic expression 
and variable prognosis”, (“...multiple sarcomeric vari-

ants suggested to be associated with a worse prognosis, 
other cohorts have not consistently reported this asso-
ciation...”), which then modified the assumption with 
respect to previous documents (“Task Force does not 
recommend the use of the presence of sarcomeric vari-
ant (s) to guide decisions around ICD implantation for 
primary prevention”). (14) Could a similar change in 
the original positioning be applied in the near future 
to genetic variants associated with NIDCM?

CONCLUSION
This antagonistic position regarding the use of ICD 
implantation in patients with NIDCM does not sup-
port the notion of an absolute contraindication; 
however, it is sufficient to consider the indication as 
non-systematic. As previously discussed, certain asso-
ciated factors should be present to justify the recom-
mendation. Moreover, in the absence of such factors 
or if the complementary studies are unavailable, ICD 
implantation may not be appropriate.

Finally, a reflection on the indication of ICD tai-
lored to the economic conditions of the Argentine 
healthcare system.

In necrotic ischemic cardiomyopathy, the SAC 
consensus states that “the appropriate indication of 
ICD... in our setting requires the need to select higher-
risk groups in which to use this valuable therapeutic 
resource”. (13)

If such a conclusion is reached in the context of 
ischemic cardiomyopathy—where the level of evi-
dence is higher—then the concept must necessarily 
be extended and reinforced in the context of NIDCM, 
where both the evidence and the strength of guideline 
recommendations are clearly lower.
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Table 2. Comparison of recommendations in non-ischemic dilated cardiomyopathy and ischemic 
cardiomyopathy according to the guidelines from the Argentine Society of Cardiology (SAC), the European 
Society of Cardiology (ESC) and the consensus statement from American College of Cardiology/American 
Heart Association (ACC/AHA) on the appropriate use criteria for ICD, CRT and pacing.

NIDCM SAC ESC ACC/AHA

LVEF ≤35%, FC I IIb NC A7

LVEF ≤35%, FC II/III    IIa IIa A8

Ischemic cardiomyopathy SAC ESC ACC

LVEF ≤30%, FC I I IIa A8

LVEF ≤35%, FC II/III I I   A9

Note: Members of the consensus panel of the American societies rated each clinical scenario using an appropriateness scale 
from A1 to A9. Scores A7-A9 indicate an appropriate behavior for the specific indication: reasonable, generally accepted, 
with benefits outweighing risks, and suitable to be included in the treatment plan, although its necessity depends on clinical 
judgment and patient preferences. FC: functional class; LVEF: left ventricular ejection fraction; NC: not considered; NIDCM: 
non-ischemic dilated cardiomyopathy 
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AGONIST REPLY
I congratulate Dr. Cagide for his analysis and his ex-
cellent role of antagonist in this controversy. I agree 
with several of the points raised, particularly those 
highlighting the need to identify clinical risk factors 
that may support or not the decision to indicate an 
ICD. Non-ischemic dilated cardiomyopathy repre-
sents a final common pathway for many conditions, 
each associated with a different risk of SD. Genetic 
testing is likely to play a more important role as it 
becomes more accessible, as highlighted in the latest 
European guideline recommendations. Although not 
yet conclusive, myocardial fibrosis analysis may pro-
vide more insight in the future. 

I believe that the suspected ventricular dysfunc-
tion caused by arrhythmias should always be con-
sidered by clinical cardiologists. There are reports of 
LVEF above 35% after ablation of frequent ventricu-
lar ectopic beats and atrial fibrillation AF, excluding 
the patient from the formal indication for ICD im-
plantation. 

It is also essential to evaluate the relevant causes 
of SD, i.e., many patients present with comorbidities 
or advanced heart failure, making it clear that ICD 
implantation would not alter the overall prognosis. In 
this regard, the impact of advanced age in NIDCM is 
particularly noteworthy, as highlighted by the DAN-
ISH study.

Finally, I agree with your comment: “In NIDCM, 
the indication for ICD can only be considered after 
three months from the initial diagnosis, provided that 
the patient has received full medical treatment and 
life expectancy exceeds one year”, to which I would 
add: after a clinical assessment that weighs other po-
tential risk factors for SD and comorbidities affecting 
overall prognosis.

Carlos Labadet 

ANTAGONIST REPLY
A common point emerging from the arguments pre-
sented throughout this document is that the recom-
mendation for ICD implantation for the primary pre-
vention of SD in NIDCM is weaker than in ischemic 
cardiomyopathy, reflecting a definitively lower level of 
evidence.

In recent years, international guidelines have in-
corporated, alongside the strength of recommendation 
and level of evidence, the concept of cost-effectiveness, 
based on the economic impact of the proposed inter-
vention on healthcare system. These considerations 
have recently prompted editorials and updates in spe-
cialty journals. In our setting, this issue is undoubt

17. Sorella A, Galanti K, Iezzi L, Gallina S, Mohammed SF, Sekhri 
N, et al: Diagnosis and management of dilated cardiomyopathy: a 
systematic review of clinical practice guidelines and recommenda-
tions. Eur Heart J 2025;11:206–22. https://doi.org/10.1093/ehjqcco/
qcae109
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edly even more relevant.
However, if we now combine both conclusions, it 

becomes clear that routinely recommending ICD im-
plantation for all patients with NIDCM is clearly un-
sustainable in our country. 

Thus, the conclusion of the Argentine Society of 
Cardiology guidelines is once again reaffirmed when 

it recommends “adjusting” the indication for ICD im-
plantation in primary prevention in ischemic cardio-
myopathy. This leads us to apply the same reasoning 
in NIDCM, where, as repeatedly noted, the level of 
evidence is even lower.

Arturo Cagide
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