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7.6 Treatments not recommended
(believed to cause harm) in symptomatic
patients with heart failure with reduced
ejection fraction
7.6.1 Calcium-channel blockers
Non-dihydropyridine calcium-channel blockers (CCBs) are not in-
dicated for the treatment of patients with HFrEF. Diltiazem and ver-
apamil have been shown to be unsafe in patients with HFrEF.214

There is a variety of dihydropyridine CCBs; some are known to
increase sympathetic tone and they may have a negative safety pro-
file in HFrEF. There is only evidence on safety for amlodipine215 and
felodipine216 in patients with HFrEF, and they can be used only if
there is a compelling indication in patients with HFrEF.

8. Non-surgical device treatment
of heart failure with reduced
ejection fraction
This section provides recommendations on the use of ICDs and
CRT. Currently, the evidence is considered insufficient to support

specific guideline recommendations for other therapeutic technolo-
gies, including baroreflex activation therapy,217 vagal stimulation,218

diaphragmatic pacing219,220 and cardiac contractility modula-
tion;221,222 further research is required. Implantable devices to
monitor arrhythmias or haemodynamics are discussed elsewhere
in these guidelines.

8.1 Implantable cardioverter-defibrillator
A high proportion of deaths among patients with HF, especially
those with milder symptoms, occur suddenly and unexpectedly.
Many of these are due to electrical disturbances, including ven-
tricular arrhythmias, bradycardia and asystole, although some are
due to coronary, cerebral or aortic vascular events. Treatments
that improve or delay the progression of cardiovascular disease
will reduce the annual rate of sudden death, but they may have lit-
tle effect on lifetime risk and will not treat arrhythmic events when
they occur. ICDs are effective in preventing bradycardia and cor-
recting potentially lethal ventricular arrhythmias. Some antiar-
rhythmic drugs might reduce the rate of tachyarrhythmias and
sudden death, but they do not reduce overall mortality and may
increase it.

8.1.1 Secondary prevention of sudden cardiac death
Compared with amiodarone treatment, ICDs reduce mortality
in survivors of cardiac arrest and in patients who have experi-
enced sustained symptomatic ventricular arrhythmias. An ICD
is recommended in such patients when the intent is to increase

survival; the decision to implant should take into account the
patient’s view and their quality of life, the LVEF (survival bene-
fit is uncertain when the LVEF is .35%) and the absence of
other diseases likely to cause death within the following
year.223 – 225

Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations Class a Level b Ref c

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a 
ventricular arrhythmia causing haemodynamic instability, and who are expected to survive for >1 year with good functional status.

I A 223–226

Primary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA 
Class II–III), and an LVEF ≤35% despite ≥3 months of OMT, provided they are expected to survive substantially longer than one 
year with good functional status, and they have:

• IHD (unless they have had an MI in the prior 40 days – see below). I A 149, 156, 
227

• DCM. I B 156, 157, 
227

ICD implantation is not recommended within 40 days of an MI as implantation at this time does not improve prognosis. III A 158, 228

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms refractory to pharmacological therapy 
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation. III C 229–233

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals 
and the patient’s needs and clinical status may have changed. IIa B 234–238

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a 
bridge to an implanted device. IIb C 239–241

CAD ¼ coronary artery disease; CRT ¼ cardiac resynchronization therapy; DCM ¼ dilated cardiomyopathy; HF ¼ heart failure; ICD ¼ implantable cardioverter-defibrillator;
IHD ¼ ischaemic heart disease; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction; NYHA ¼ New York Heart Association, OMT ¼ optimal medical therapy.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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Before	  DANISH,	  everything	  looked	  clear!	  

2016	  ESC	  Guidelines	  for	  the	  diagnosis	  and	  treatment	  of	  acute	  and	  chronic	  heart	  failure	  	  
 

P	  Ponikowski	  et	  al.	  European	  Heart	  Journal	  (2016)	  37,	  2129–2200	  

9	  trials	   Post-‐MI	  (ICM?)	   NICM	  

>15	  years	   MADIT	  I	  (1996)	  
MUST	  (1999)	  

MADIT	  II	  (2002)	  

CAT	  (2002)	  
AMIOVIRT	  (2003)	  

>10	  years	   DINAMIT	  (2004)	  
SCD-‐HeFT	  (2005)*	  

DEFINITE	  (2004)	  
SCD-‐HeFT	  (2005)*	  

<10	  years	   IRIS	  (2009)	   	  	  

*SCD-‐HeFT:	  no	  straVficaVon	  by	  eVology	  at	  inclusion.	  Ischemic	  CHF	  was	  defined	  as	  le[	  ventricular	  systolic	  dysfuncVon	  associated	  with	  >75%	  stenosis	  of	  at	  least	  one	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  of	  the	  three	  major	  coronary	  arteries	  or	  a	  documented	  history	  of	  a	  myocardial	  infarcVon	  



Declining	  Risk	  of	  Sudden	  Death	  in	  Heart	  Failure	  

L	  Shen	  et	  al.	  N	  Engl	  J	  Med	  2017;	  377:	  41-‐51	  

	  	  

Annual	  rate	  of	  sudden	  death	  (per	  100	  pt.year)	  

3%	  

7%	  

CAT	   AMIOVIRT	   SCD-‐HeFT	  
MADIT	  II	  

DANISH	  DEFINITE	  



SCD-‐HeFT:	  All-‐cause	  mortality	  

0.4 

0.3 

0.2 

0.1 

0 
0 6 12 18 24 30 36 42 48 54 60 

Months of follow-up 

Amiodarone 
ICD Therapy 
Placebo 

 HR  97.5% Cl  P-Value 
Amiodarone vs. Placebo  1.06  0.86, 1.30  0.529 
ICD Therapy vs. Placebo  0.77  0.62, 0.96  0.007 

RRR: 23% 
ARR: 7.5% 

2531 pts 

	  	  

HF	  pa0ents	  who	  remained	  symptoma0c	  in	  NYHA	  func0onal	  class	  II-‐III	  a`er	  drug	  treatment	  op0miza0on	  with	  LVEF<35%	  	  	  

GH	  Bardy	  et	  al	  N	  Engl	  J	  Med	  2005;352:225-‐237	  

2521	  pts	  
Mean	  age=	  60	  yrs	  
NYHA	  Class	  III:	  30%	  
Non-‐ischemic:	  48%	  
LVEF=25%	  

36%	  
	  
34%	  
	  
29%	  



SCD-‐HeFT:	  Subgroup	  Analysis	  by	  Cause	  of	  Death	  

 DL	  Packer	  et	  al.	  CirculaVon	  2009;	  120:	  2170-‐2176	  

Sudden	  presumed	  tachyarrhythmic	  death	  

«	  This	  mode-‐of-‐death	  analysis	  of	  SCD-‐HeFT	  demonstrates	  
that	  the	  reducVon	  in	  all-‐cause	  mortality	  associated	  with	  
ICD	  therapy	  was	  due	  exclusively	  to	  a	  reducVon	  in	  cardiac	  
mortality	  from	  sudden	  death	  presumed	  to	  be	  ventricular	  
tachyarrhythmic	  »	  

39%	  

31%	  

20%	  

Subgroup	  	  	  	  	  	  ICD	  Therapy	  vs.	  Placebo	  

HR	  (95%CI):	  0.40	  (0.27-‐0.59)	  

Placebo	  
Amiodarone	  
ICD	  

Annual	  rat
e	  =	  3.1	  per

	  100	  pt.yea
r	  

Sudden	  presumed	  arrhythmic	  death	  



	  	  	  	  	  	  DANISH:	  ICD	  in	  Non-‐ischemic	  Cardiomyopathy	  
	  	  	  	  	  	  	  Primary	  outcome	  –	  all-‐cause	  mortality	  

L	  Køber	  et	  al	  	  N	  Engl	  J	  Med	  2016;	  375:	  1221-‐1230 

1116	  Non-‐ischemic	  HF	  pts	  	  
Age=	  63.5	  yrs	  
NYHA	  class	  III:	  45%	  
LVEF=25%	  
StraVfied	  by	  CRT	  indicaVon:	  Yes/No	  
1:1	  randomisaVon:	  ICD	  vs	  No-‐ICD	  
Mean	  f/u:	  67.6	  months	  

23.4% 
 
21.6% 

Annua
l	  rate	  =

	  4.2	  pe
r	  100	  p

t.year	  



	  	  	  DANISH:	  ICD	  in	  Non-‐ischemic	  Cardiomyopathy	  
Secondary	  outcome	  –	  Sudden	  death	  

L	  Køber	  et	  al	  	  N	  Engl	  J	  Med	  2016;	  375:	  1221-‐1230 

8.2%	  (35%	  TD)	  
	  
4.3%	  (20%	  TD)	  

1116	  Non-‐ischemic	  HF	  pts	  	  
Age=	  63.5	  yrs	  
NYHA	  class	  III:	  45%	  
LVEF=25%	  
StraVfied	  by	  CRT	  indicaVon:	  Yes/No	  
1:1	  randomisaVon:	  ICD	  vs	  No-‐ICD	  
Mean	  f/u:	  67.6	  months	  

Annual	  rate	  =
	  1.5	  per	  100	  p

t.year	  



How	  to	  Explain	  the	  DANISH	  results?	  

DEFINITE	   SCD-‐HeFT	  NICD	   DANISH	  

Enrollment	   1998-‐2002	   1997-‐2001	   2008-‐2014	  

Year	  publicaVon	   2004	   2005	   2016	  

F/u	  (years)	   2.4	   3.8	   5.6	  

N	  pts	   458	   794	   1112	  

Age	   58	   60	   63.5	  

%	  NYHA	  class	  III	   21%	   30%	   45%	  

LVEF	  %	   21	   24.5	   25	  

Β-‐blockers	  %	   85%	   69%	   92%	  

ACEI-‐ARB	  %	   96%	   85%	   96.5%	  

MR	  Antagonists	  %	   NR	   20%	   58%	  

Control	  group:	  	  	  	  	  	  	  	  
annualized	  mortality	  rate	  

6.3%	   6%	   4.2%	  

Control	  group:	  	  	  	  	  	  
annualized	  rate	  of	  SCD	  

3.2%	   3.1%	   1.5%	  

Wide	  heterogeneity	  in	  baseline	  characteris0cs	  between	  trials,	  in	  par0cular	  pharmacological	  treatment	  

Before	  DANISH:	  	  
inclusion	  of	  younger,	  mildly	  symptoma0c,	  subop0mally	  treated	  but	  at	  high-‐risk	  pa0ents	  

	  	  	  	  	   

	  	   



Meta-‐analyses/Systema0c	  literature	  reviews	  a`er	  DANISH	  

‒  H	  Golwala	  et	  al.	  Implantable	  cardioverter-‐defibrillator	  for	  non-‐ischemic	  cardiomyopathy:	  an	  updated	  meta-‐analysis.	  	  
	  CirculaVon	  2016;	  CIRCULATIONAHA.116.026056	  

‒  AM	  Barakat	  et	  al.	  Primary	  prevenVon	  implantable	  cardioverter	  defibrillator	  in	  paVents	  with	  non-‐ischaemic	  cardiomyopathy:	  a	  	  
	  meta-‐analysis	  of	  randomised	  controlled	  trials.	  BMJ	  Open	  2017;7:e016352.	  doi:10.1136/	  bmjopen-‐2017-‐016352	  	  

‒  S	  Stavrakis	  et	  al.	  Implantable	  cardioverter	  defibrillators	  for	  primary	  prevenpon	  of	  mortality	  in	  paVents	  with	  nonischemic	  cardiomyopthy.	  
	  J	  Cardiovasc	  Electrophysiol	  2017;	  28:	  659-‐665	  

‒  	  	  	  T	  Akel	  et	  al.	  Implantable	  cardioverter	  defibrillators	  for	  primary	  prevenVon	  in	  paVents	  with	  nonischemic	  cardiomyopathy:	  a	  systemaVc	  

	  review	  and	  meta-‐analysis.	  Cardiovasc	  Ther	  2017;	  35:	  	  
‒  FK	  Luni	  et	  al.	  Mortality	  effect	  of	  ICD	  in	  primary	  prevenVon	  of	  nonischemic	  cardiomyopathy:	  A	  meta-‐analysis	  of	  randomized	  controlled	  

	  	  trials.	  J	  Cardiovasc	  Electrophysiol	  2017;	  28:	  538-‐543	  

-  	  	  	  MA	  Narayanab	  et	  al.	  Efficacy	  of	  Implantable	  Cardioverter-‐Defibrillator	  Therapy	  in	  PaVents	  With	  Nonischemic	  Cardiomyopathy:	  	  
	  A	  SystemaVc	  Review	  and	  Meta-‐Analysis	  of	  Randomized	  Controlled	  Trials.	  J	  Am	  Coll	  Cardiol	  EP	  2017;	  3:	  962-‐970	  	  

‒  M	  Kolodziejczak	  et	  al.	  Implantable	  cardioverter-‐defibrillators	  for	  primary	  prevenVon	  in	  paVents	  with	  Ischemic	  or	  nonischemic	  	  
	  cardiomyopathy:	  A	  systemaVc	  review	  and	  meta-‐analysis.	  Ann	  Int	  Med	  2017;	  167:	  103-‐111	  

‒  S	  Al	  KhaVb	  et	  al.	  Primary	  prevenVon	  implantable	  cardioverter	  defibrillators	  in	  paVents	  with	  nonischemic	  cardiomyopathy:	  A	  meta-‐analysis.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

	  JAMA	  Cardiol	  2017;	  2:	  685-‐688	  
-  	  	  	  SA	  Beggs	  et	  al.	  Non-‐ischaemic	  cardiomyopathy,	  sudden	  death	  and	  implantable	  defibrillators:	  a	  review	  and	  meta-‐analysis.	  Heart	  Jan	  2018	  

-  	  	  	  AC	  Alba	  et	  al.	  Implantable	  cardiac	  defibrillator	  and	  mortality	  in	  nonischaemic	  cardiomyopathy:	  an	  updated	  meta-‐analysis.	  Heart	  Feb	  2018	  

…	  

	  	  	  	  	  	  	  	  	  Summary:	  In	  NICM	  pa0ents,	  ICD	  use	  remains	  associated	  with	  a	  significant	  reduc0on	  in	  
•  All-‐cause	  mortality:	  RRR=	  16-‐25%	  	  (ULCI:	  0.89-‐0.93)	  
•  Sudden	  cardiac	  death:	  RRR=	  53-‐59%	  (ULCI:	  0.68-‐0.73)	  

	  	  	  	  	  But,	  sensi0vity	  analyses	  suggest	  that	  the	  mortality	  benefit	  is	  confined	  to	  pa0ents	  	  	  	  	  	  
	  	  	  who	  did	  not	  receive	  op0mal	  medical	  treatment	  (Β-‐blocker,	  ACE/ARB,	  MRA)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	   	   	   	   	   	  	  	  	  L	  Luni	  et	  al.	  J	  Cardiovasc	  Electrophysiol	  2017;	  28:	  538-‐543	  	  	  	  	  	  

	  	  
	  

	  	  
	  
	  
	  	  



Determinants	  of	  ICD	  Efficacy	  in	  Primary	  Preven0on	  in	  HFrEF	  	  

-  Op0mal	  HF	  pharmacological	  treatment	  and	  Dura0on	  

-  Age	  (and	  co-‐morbidi-es)	  

-  E0ology:	  ischemic	  vs	  non-‐ischemic	  



	  	  	  2016’ESC	  Guidelines	  on	  Heart	  Failure.	  	  Eur	  Heart	  J	  2016;	  37:	  2129-‐2200	  	  	  
	  

Pa0ent	  with	  symptoma0c	  HFrEF	  

1-‐st	  line	  therapy	  with	  ACE-‐I	  and	  beta-‐blocker	  
(Up-‐0trate	  to	  maximal	  tolerated	  evidence-‐based	  doses)	  

S0ll	  symptoma0c	  	  
	  with	  LVEF<35%	  

S0ll	  symptoma0c	  	  
	  with	  LVEF<35%	  

Add	  MR	  Antagonist	  
(Up-‐0trate	  to	  maximal	  tolerated	  evidence-‐based	  doses)	  

Able	  to	  tolerate	  
	  ACE-‐I	  (ARB)	  

Sinus	  rhythm	  
QRSd>130	  msec	  

Sinus	  rhythm	  
HR>70	  bpm	  

Ivabradine	  Discuss	  CRT	  
ARNI	  

to	  replace	  ACE-‐I	  

Class	  I	  

Class	  IIa	  

Primary	  preven0on	  ICD:	  
An	  ICD	  is	  recommended	  in	  pa0ents	  with	  symptoma0c	  HF	  (NYHA	  Class	  II-‐III)	  

and	  an	  LVEF	  ≤35%	  despite	  	  ≥	  	  3	  months	  of	  op0mal	  medical	  treatment	  



Use	  of	  Guidelines-‐directed	  Medica0ons	  Prior	  ICD	  Implanta0on:	  Current	  Prac0ces	  

G	  Roth	  et	  al.	  J	  Am	  Coll	  Cardiol	  2016;	  67:	  1062-‐1069	  

19773 	  pts	  (Medicare	  coverage)	  
222	  US	  hospitals	  
ImplantaVon	  period:	  2007-‐2011	  
Mean	  age	  74.9+6.2	  yrs	  
35.4%	  females	  
	  

At	  any	  0me	   >80%	  0me	  
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lation, and no association between the ICD and sur-
vival was observed in older patients. Modes of death 
vary with age, and although sudden death rates were 
roughly similar between younger and older patients, 
the rate of nonsudden death was twice as high in the 
older population.

Limited data exist on the relation between the 
ICD and all-cause mortality by age. A previous meta-
analysis found a survival benefit of ICD implantation 
for all patients, but with benefit decreasing with in-
creasing age.12 In the current international guidelines, 

implantation of an ICD is recommended for patients 
with systolic heart failure regardless of pathogenesis 
and age.13,14 Meta-analyses of all trials of patients with 
nonischemic systolic heart failure, including the results 
of the DANISH study, found a significant reduction in 
all-cause mortality for the entire population.15,16 How-
ever, the result from our study suggests that ICD im-
plantation in patients with nonischemic systolic heart 
failure significantly decreases all-cause mortality only 
in the younger patients. This is in accordance with a 
meta-analysis of the MADIT II trial (Multicenter Au-

Figure 1. Age distribution for the 
study population from the DAN-
ISH trial (Danish Study to Assess 
the Efficacy of ICDs [Implantable 
Cardioverter-Defibrillators] in Pa-
tients With Non-Ischemic Systolic 
Heart Failure on Mortality).  
White, gray, and black bars illustrate 
the age tertiles.

Figure 2. Relation between age 
and risk of all-cause mortality for 
implantable cardioverter-defibril-
lator (ICD) treatment or control.  
Shown is the linear relationship be-
tween age and survival of patients by 
ICD implantation. The x axis shows 
age in years; the y axis, hazard ratios 
(HRs). Dashed gray horizontal line 
indicates HR=1, which corresponds 
to an equal mortality in patients 
treated with an ICD and control. 
The full black line illustrates risk for 
all-cause mortality according to age, 
and dashed gray lines show the 95% 
confidence interval. 

Elming et al

November 7, 2017 Circulation. 2017;136:1772–1780. DOI: 10.1161/CIRCULATIONAHA.117.0288291776

lation, and no association between the ICD and sur-
vival was observed in older patients. Modes of death 
vary with age, and although sudden death rates were 
roughly similar between younger and older patients, 
the rate of nonsudden death was twice as high in the 
older population.

Limited data exist on the relation between the 
ICD and all-cause mortality by age. A previous meta-
analysis found a survival benefit of ICD implantation 
for all patients, but with benefit decreasing with in-
creasing age.12 In the current international guidelines, 

implantation of an ICD is recommended for patients 
with systolic heart failure regardless of pathogenesis 
and age.13,14 Meta-analyses of all trials of patients with 
nonischemic systolic heart failure, including the results 
of the DANISH study, found a significant reduction in 
all-cause mortality for the entire population.15,16 How-
ever, the result from our study suggests that ICD im-
plantation in patients with nonischemic systolic heart 
failure significantly decreases all-cause mortality only 
in the younger patients. This is in accordance with a 
meta-analysis of the MADIT II trial (Multicenter Au-

Figure 1. Age distribution for the 
study population from the DAN-
ISH trial (Danish Study to Assess 
the Efficacy of ICDs [Implantable 
Cardioverter-Defibrillators] in Pa-
tients With Non-Ischemic Systolic 
Heart Failure on Mortality).  
White, gray, and black bars illustrate 
the age tertiles.

Figure 2. Relation between age 
and risk of all-cause mortality for 
implantable cardioverter-defibril-
lator (ICD) treatment or control.  
Shown is the linear relationship be-
tween age and survival of patients by 
ICD implantation. The x axis shows 
age in years; the y axis, hazard ratios 
(HRs). Dashed gray horizontal line 
indicates HR=1, which corresponds 
to an equal mortality in patients 
treated with an ICD and control. 
The full black line illustrates risk for 
all-cause mortality according to age, 
and dashed gray lines show the 95% 
confidence interval. 

Elming et al

November 7, 2017 Circulation. 2017;136:1772–1780. DOI: 10.1161/CIRCULATIONAHA.117.0288291778

Many factors are important in the consideration of 
ICD implantation. First, patients’ preferences should be 
taken into account. Studies have shown that patients 
with heart failure express different preferences con-
cerning treatment strategy according to age. Younger 
patients often emphasize longer life expectancy and 
prefer increased survival time, whereas older patients 
consider quality of life of greater importance.20 Sec-
ond, balance between the potential benefits and risks 
of ICD implantation is important. ICD implantation is 
an invasive procedure with risk of perioperative com-
plications such as pneumothorax, bleeding, and cardiac 
perforation, and late complications associated with 
ICD treatment such as inappropriate shocks, device-
related infection, the fear of appropriate shocks, and 
quality of life are to be considered.21 Consequently, risk 
stratification techniques are needed to adequately op-
timize the risk/benefit balance of ICD implantation in 
individual patients.22 In this study, the patients in the 
oldest age group presented worse on almost all clinical 
parameters. A worse risk factor profile might be associ-
ated with modes of death and outcomes of an ICD and 
should be taken into account before ICD implantation.

Limitations
In the present analysis, the bulk of patients were between 
40 and 80 years old, with very few patients outside this 

range. Consequently, conclusions outside this age span 
are based on extrapolations. We found the highest sur-
vival for the entire population with ICD implantation 
in patients ≤70 years of age, but confidence limits of 
the estimate were wide, and we cannot conclude that 
age ≤70 years is significantly superior to any other age 
cutoff. As in any clinical trial, patient selection may be 
an issue, and selection bias might be more pronounced 
with age. Consequently, 68% of patients >70 years of 
age who were included in DANISH were scheduled for 
CRT, and this might have affected our results. In addi-
tion, this is a subgroup analysis, and randomization to 
ICD or control was not stratified by age. Randomization 
was not blinded because of the surgical procedure, and 
this may have influenced the clinical treatment strategy 
afterward. CRT was implanted in 58% of the patients 
(and in 68% of patients >70 years of age), which may 
have influenced our findings. The inclusion criteria of NT-
proBNP did not change according to age, which might 
have influenced the risk and severity of heart disease in 
the older population and thereby also modes of death.

All this must be borne in mind in the interpretation of 
our results and before they are applied in clinical practice.

Conclusions
In this post hoc analysis of the DANISH study, ICD im-
plantation was associated with reduced all-cause mor-

Figure 5. Cumulated event rates of causes of death in the control group for (A) patients ≤70 years old and (B) 
patients >70 years old.  
For both graphs, gray lines indicate nonsudden death, and black lines indicate sudden cardiac death (SCD). Among patients 
<70 years old, 96 patients died: 38 SCDs and 58 nonsudden deaths. Among patients >70 years old, 35 patients died: 8 SCDs 
and 27 nonsudden deaths.

Cumulated	  event	  rates	  of	  causes	  of	  death	  in	  the	  control	  group	  for	  pa0ents	  ≤70	  years	  and	  pa0ents	  >70	  years	  	  

MB	  Elming	  et	  al.	  CirculaVon.	  2017;136:1772–1780	  

DANISH:	  Influence	  of	  Age	  	  	  

Age	  and	  Outcomes	  of	  Primary	  Preven0on	  Implantable	  Cardioverter-‐
Debrillators	  in	  Pa0ents	  With	  Nonischemic	  Systolic	  Heart	  Failure	  

1116	  Non-‐ischemic	  HF	  pts	  	  
Age=	  63.5	  yrs	  (21-‐84)	  
Age	  >70	  yrs:	  30%	  



HF	  E0ology:	  ICM	  vs	  NICM	  

All-‐cause	  mortality	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  HR	  95%	  CI	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Ischemic	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0.82	  (0.63-‐1.06)	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Non-‐ischemic	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  0.81	  (0.72-‐0.91)	  

Implantable	  cardioverter-‐defibrillators	  for	  primary	  preven0on	  in	  pa0ents	  with	  Ischemic	  or	  nonischemic	  
cardiomyopathy:	  A	  systema0c	  review	  and	  meta-‐analysis.	  	  	
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Not	  Yet	  

Read	  the	  guidelines	  carefully	  and	  follow	  the	  recommenda0ons	  

Should	  we	  have	  to	  change	  the	  recommenda0ons?	  

7.6 Treatments not recommended
(believed to cause harm) in symptomatic
patients with heart failure with reduced
ejection fraction
7.6.1 Calcium-channel blockers
Non-dihydropyridine calcium-channel blockers (CCBs) are not in-
dicated for the treatment of patients with HFrEF. Diltiazem and ver-
apamil have been shown to be unsafe in patients with HFrEF.214

There is a variety of dihydropyridine CCBs; some are known to
increase sympathetic tone and they may have a negative safety pro-
file in HFrEF. There is only evidence on safety for amlodipine215 and
felodipine216 in patients with HFrEF, and they can be used only if
there is a compelling indication in patients with HFrEF.

8. Non-surgical device treatment
of heart failure with reduced
ejection fraction
This section provides recommendations on the use of ICDs and
CRT. Currently, the evidence is considered insufficient to support

specific guideline recommendations for other therapeutic technolo-
gies, including baroreflex activation therapy,217 vagal stimulation,218

diaphragmatic pacing219,220 and cardiac contractility modula-
tion;221,222 further research is required. Implantable devices to
monitor arrhythmias or haemodynamics are discussed elsewhere
in these guidelines.

8.1 Implantable cardioverter-defibrillator
A high proportion of deaths among patients with HF, especially
those with milder symptoms, occur suddenly and unexpectedly.
Many of these are due to electrical disturbances, including ven-
tricular arrhythmias, bradycardia and asystole, although some are
due to coronary, cerebral or aortic vascular events. Treatments
that improve or delay the progression of cardiovascular disease
will reduce the annual rate of sudden death, but they may have lit-
tle effect on lifetime risk and will not treat arrhythmic events when
they occur. ICDs are effective in preventing bradycardia and cor-
recting potentially lethal ventricular arrhythmias. Some antiar-
rhythmic drugs might reduce the rate of tachyarrhythmias and
sudden death, but they do not reduce overall mortality and may
increase it.

8.1.1 Secondary prevention of sudden cardiac death
Compared with amiodarone treatment, ICDs reduce mortality
in survivors of cardiac arrest and in patients who have experi-
enced sustained symptomatic ventricular arrhythmias. An ICD
is recommended in such patients when the intent is to increase

survival; the decision to implant should take into account the
patient’s view and their quality of life, the LVEF (survival bene-
fit is uncertain when the LVEF is .35%) and the absence of
other diseases likely to cause death within the following
year.223 – 225

Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations Class a Level b Ref c

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a 
ventricular arrhythmia causing haemodynamic instability, and who are expected to survive for >1 year with good functional status.

I A 223–226

Primary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA 
Class II–III), and an LVEF ≤35% despite ≥3 months of OMT, provided they are expected to survive substantially longer than one 
year with good functional status, and they have:

• IHD (unless they have had an MI in the prior 40 days – see below). I A 149, 156, 
227

• DCM. I B 156, 157, 
227

ICD implantation is not recommended within 40 days of an MI as implantation at this time does not improve prognosis. III A 158, 228

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms refractory to pharmacological therapy 
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation. III C 229–233

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals 
and the patient’s needs and clinical status may have changed. IIa B 234–238

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a 
bridge to an implanted device. IIb C 239–241

CAD ¼ coronary artery disease; CRT ¼ cardiac resynchronization therapy; DCM ¼ dilated cardiomyopathy; HF ¼ heart failure; ICD ¼ implantable cardioverter-defibrillator;
IHD ¼ ischaemic heart disease; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction; NYHA ¼ New York Heart Association, OMT ¼ optimal medical therapy.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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I A 223–226

Primary prevention
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Class II–III), and an LVEF ≤35% despite ≥3 months of OMT, provided they are expected to survive substantially longer than one 
year with good functional status, and they have:
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227

ICD implantation is not recommended within 40 days of an MI as implantation at this time does not improve prognosis. III A 158, 228
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IHD ¼ ischaemic heart disease; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction; NYHA ¼ New York Heart Association, OMT ¼ optimal medical therapy.
aClass of recommendation.
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P	  Ponikowski	  et	  al	  Eur	  Heart	  J	  2016;	  37:	  2129-‐2200	  

	  	   	  An	  ICD	  is	  recommended	  to	  reduce	  the	  risk	  of	  sudden	  death	  and	  all-‐cause	  mortality	  in	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
pa0ents	  with	  symptoma0c	  HF	  (NYHA	  Class	  II–III),	  and	  an	  LVEF	  ≤35%	  despite	  ≥3	  months	  of	  OMT,	  provided	  

they	  are	  expected	  to	  survive	  substan0ally	  longer	  than	  one	  year	  with	  good	  func0onal	  status	  

?	  



-  Don’t	  rush!	  Leave	  Vme	  in	  Vme	  (>3	  months)	  

-  Take	  Vme	  to	  opVmize	  medical	  (pharmacological	  and	  non-‐
	  pharmacological)	  treatment	   	  	  

-  Carefully	  weigh	  the	  pros	  and	  cons,	  especially	  in	  	  paVents>70	  yrs	  	  	  	  	  	  	  	  
	  and	  in	  paVents	  with	  a	  clinical	  indicaVon	  for	  CRT	  

-  Main	  teaching	  of	  DANISH:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
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7.6 Treatments not recommended
(believed to cause harm) in symptomatic
patients with heart failure with reduced
ejection fraction
7.6.1 Calcium-channel blockers
Non-dihydropyridine calcium-channel blockers (CCBs) are not in-
dicated for the treatment of patients with HFrEF. Diltiazem and ver-
apamil have been shown to be unsafe in patients with HFrEF.214

There is a variety of dihydropyridine CCBs; some are known to
increase sympathetic tone and they may have a negative safety pro-
file in HFrEF. There is only evidence on safety for amlodipine215 and
felodipine216 in patients with HFrEF, and they can be used only if
there is a compelling indication in patients with HFrEF.

8. Non-surgical device treatment
of heart failure with reduced
ejection fraction
This section provides recommendations on the use of ICDs and
CRT. Currently, the evidence is considered insufficient to support

specific guideline recommendations for other therapeutic technolo-
gies, including baroreflex activation therapy,217 vagal stimulation,218

diaphragmatic pacing219,220 and cardiac contractility modula-
tion;221,222 further research is required. Implantable devices to
monitor arrhythmias or haemodynamics are discussed elsewhere
in these guidelines.

8.1 Implantable cardioverter-defibrillator
A high proportion of deaths among patients with HF, especially
those with milder symptoms, occur suddenly and unexpectedly.
Many of these are due to electrical disturbances, including ven-
tricular arrhythmias, bradycardia and asystole, although some are
due to coronary, cerebral or aortic vascular events. Treatments
that improve or delay the progression of cardiovascular disease
will reduce the annual rate of sudden death, but they may have lit-
tle effect on lifetime risk and will not treat arrhythmic events when
they occur. ICDs are effective in preventing bradycardia and cor-
recting potentially lethal ventricular arrhythmias. Some antiar-
rhythmic drugs might reduce the rate of tachyarrhythmias and
sudden death, but they do not reduce overall mortality and may
increase it.

8.1.1 Secondary prevention of sudden cardiac death
Compared with amiodarone treatment, ICDs reduce mortality
in survivors of cardiac arrest and in patients who have experi-
enced sustained symptomatic ventricular arrhythmias. An ICD
is recommended in such patients when the intent is to increase

survival; the decision to implant should take into account the
patient’s view and their quality of life, the LVEF (survival bene-
fit is uncertain when the LVEF is .35%) and the absence of
other diseases likely to cause death within the following
year.223 – 225

Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations Class a Level b Ref c

Secondary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients who have recovered from a 
ventricular arrhythmia causing haemodynamic instability, and who are expected to survive for >1 year with good functional status.

I A 223–226

Primary prevention
An ICD is recommended to reduce the risk of sudden death and all-cause mortality in patients with symptomatic HF (NYHA 
Class II–III), and an LVEF ≤35% despite ≥3 months of OMT, provided they are expected to survive substantially longer than one 
year with good functional status, and they have:

• IHD (unless they have had an MI in the prior 40 days – see below). I A 149, 156, 
227

• DCM. I B 156, 157, 
227

ICD implantation is not recommended within 40 days of an MI as implantation at this time does not improve prognosis. III A 158, 228

ICD therapy is not recommended in patients in NYHA Class IV with severe symptoms refractory to pharmacological therapy 
unless they are candidates for CRT, a ventricular assist device, or cardiac transplantation. III C 229–233

Patients should be carefully evaluated by an experienced cardiologist before generator replacement, because management goals 
and the patient’s needs and clinical status may have changed. IIa B 234–238

A wearable ICD may be considered for patients with HF who are at risk of sudden cardiac death for a limited period or as a 
bridge to an implanted device. IIb C 239–241

CAD ¼ coronary artery disease; CRT ¼ cardiac resynchronization therapy; DCM ¼ dilated cardiomyopathy; HF ¼ heart failure; ICD ¼ implantable cardioverter-defibrillator;
IHD ¼ ischaemic heart disease; LVEF ¼ left ventricular ejection fraction; MI ¼ myocardial infarction; NYHA ¼ New York Heart Association, OMT ¼ optimal medical therapy.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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