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Ventricular arrhythmias are a signifi-
cant cause of mortality in the west-
ern world with over 100 000 deaths 

per year in the UK alone (National 
Institute for Health and Care Excellence 
(NICE), 2014). Since the advent of 
implantable cardioverter defibrillators and 
advances in the technology, their use in 
prevention of sudden cardiac death has 
increased over the last two decades. 

Implantable cardioverter 
defibrillators 
An implantable cardioverter defibrillator is a 
simple device, with a lead fitted with a 
shock coil implanted via the transvenous 
approach into the right ventricular wall. 
The device senses the electrical activity of 
the heart in real time, and continuously 
monitors the electromyogram representing 
the heart’s electrical activity. The device rec-
ognizes normal as well as abnormal rhythms, 
and by using a complex set of computer 
programmes can detect when a patient’s 
heart enters a potentially life-threatening 
rhythm. Once it detects such a rhythm, the 
implantable cardioverter defibrillator charg-
es and delivers a shock through its coil into 
the ventricular myocardium in an attempt 
to terminate the arrhythmia and restore the 
patient’s regular underlying rhythm. 

Although potentially life-saving in the 
majority of patients who have them, a 
major drawback is the delivery of inappro-
priate shocks which can occur as a result of 
the device incorrectly interpreting a 
rhythm as ventricular tachycardia (most 
commonly atrial fibrillation and supra-
ventricular tachycardia). This can be amel-
iorated by the use of concomitant medica-
tions such as beta-blockers to help control 
the rate of abnormal rhythms which can 
be misinterpreted by the implantable car-
dioverter defibrillator. 

Following a review of the studies looking 
at indications for implantable cardioverter 
defibrillator use the NICE (2014) pub-
lished updated guidance on which patients 
should receive these devices. The newer data 

have shown that some patients who would 
previously only have been given medical 
therapy could actually benefit from implant-
able cardioverter defibrillator implantation. 

Much of the guidance remains 
unchanged and implantable cardioverter 
defibrillators are still indicated in patients 
with the following conditions:
1.	 Survived a ventricular tachycardia or 

ventricular fibrillation arrest with no 
identifiable precipitant

2.	 Have ventricular tachycardia causing 
haemodynamic compromise or syncope

3.	 Have sustained ventricular tachycardia 
and have a left ventricular ejection frac-
tion of <35% and symptoms no worse 
than New York Heart Association 
(NYHA) class III

4.	 Have a genetic disorder (such as hyper-
trophic cardiomyopathy, arrhyth-
mogenic right ventricular cardiomyo-
pathy, Brugada syndrome or long QT 
syndrome) which puts the patient at 
higher risk of sudden cardiac death.

The majority of the data suggest that giv-
ing these patients an implantable cardio-
verter defibrillator as opposed to medical 
therapy alone improves overall survival 
(Connolly et al, 2000). 

The main changes to the guidelines 
become evident when addressing the prob-
lem of primary prevention of sudden car-
diac death in patients who have had a 
previous myocardial infarction and have 
heart failure. New data which have been 
published since the release of the first 
NICE guidelines in 2006 suggest broadly 
that patients with heart failure and previ-
ous myocardial infarction can benefit from 
a device, and the type of device chosen 
depends upon NYHA class and electrocar-
diogram findings for all patients with a left 
ventricular ejection fraction <35%. These 
patients may be entitled to an implantable 
cardioverter defibrillator alone, a cardiac 
resynchronization therapy–implantable 
cardioverter defibrillator combined, or a 
cardiac resynchronization therapy–pace-
maker device alone. 

Cardiac resynchronization 
therapy 
Cardiac resynchronization therapy devices 
are similar to pacemakers in that they 
consist of a pacemaker ‘box’ with leads 
connecting it to the ventricular myocar-
dium and sending regular impulses to 
stimulate ventricular contraction. The 
main difference between the two is the 
addition of a left ventricular as well as a 
right ventricular lead in a cardiac resyn-
chronization therapy device. This addi-
tional lead acts to restore synchronous 
contraction of the left and right ventricle, 
allowing an even flow of blood through 
both chambers and therefore a more 
physiological cardiac output. 

Asynchronous ventricular contraction is 
encountered in patients with a very broad 
QRS complex (>150 ms) and in those with 
left bundle–branch block. By restoring 
synchronous ventricular contraction using 
cardiac resynchronization therapy, clinical 
trial data have shown an improvement in 
symptoms of heart failure and a lower 
number of heart failure-related hospital 
admissions. A post meta-analysis review by 
the NICE (2014) committee revealed a 
reduction in all-cause mortality.

Patients who meet the criteria for cardi-
ac resynchronization therapy devices may 
also need implantable cardioverter defi-
brillator therapy, and careful consideration 
must be given to these patients to ensure 
the correct device is implanted. As a result 
of these findings, the 2014 NICE guide-
lines reflect this change and specify which 
type of device should be implanted 
depending on NYHA class and QRS mor-
phology (NICE, 2014) (Table 1). 

In broad terms, those patients with mild 
to moderate symptoms of heart failure 
(NYHA class I–III) and significant inter-
ventricular conduction delay causing dys-
synchrony (defined as a QRS >150 ms or 
left bundle–branch block) should be 
offered a cardiac resynchronization thera-
py–implantable cardioverter defibrillator. 
The caveat is a patient who is NYHA class 

NICE guidelines for use of implantable 
cardioverter defibrillators
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I with a QRS duration <150 ms since the 
benefit here is not definite. Since the evi-
dence primarily looked at patients with 
class II symptoms, class III patients can be 
offered either device on a case-by-case basis 
since the data still support either therapy in 
this population (NICE, 2014). 

Patients with non-ischaemic or dilated 
cardiomyopathy do not benefit from 
implantable cardioverter defibrillator ther-
apy in the same way as those described so 
far. Clinical trials looking at the benefit of 
implantable cardioverter defibrillator ther-
apy vs medical therapy in this group of 
patients (DEFINITE (Kadish et al, 2004) 
and AMIOVERT (Strickberger et al, 2003) 
trials) found no significant difference in 
all-cause mortality. Although a meta-analy-
sis of these clinical trials revealed a decrease 
in sudden cardiac death in the implantable 
cardioverter defibrillator group, the recom-
mendation remains not to implant 
implantable cardioverter defibrillators into 
these patients as there is not enough evi-
dence supporting this. 

Conclusions
Implantable cardioverter defibrillator ther-
apy has come a long way since its introduc-
tion in the 1980s. New advances in tech-
nology allow for combination therapy with 
implantable cardioverter defibrillators and 
heart failure devices, and the current litera-
ture has proven their usefulness. Careful 
consideration must be given to the treat-
ment modality selected for each patient by 
taking an accurate history of symptoms, 
interpretation of electrocardiogram find-
ings and determination of left ventricular 
function using echocardiography. BJHM
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KEY POINTS 
n	 Ventricular arrhythmias are a significant 

cause of mortality in the western world.

n	 Implantable cardioverter defibrillators are 
proven to reduce mortality in patients at 
high risk of sudden cardiac death.

n	 Cardiac resynchronization therapy devices 
combined with implantable cardioverter 
defibrillators are used to treat patients 
with heart failure, and more patients will 
now benefit from these devices given the 
new guidelines.
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	      New York Heart Association class

QRS duration	 I	 II	 III	 IV

<120 ms	 ICD if there is high risk of	 Device not	
	 sudden cardiac death	 	 clinically indicated

120–149 ms without left bundle–branch block	 ICD	 ICD	 ICD	 CRT-P

120–149 ms with left bundle–branch block	 ICD	 CRT-D	 CRT-D or CRT-P	 CRT-P

>150 ms with or without left bundle–branch block	 CRT-D	 CRT-D	 CRT-D or CRT-P	 CRT-P
From National Institute for Health and Care Excellence (2014). CRT-D = cardiac resynchronization therapy device with defibrillator;  

CRT-P = cardiac resynchronization therapy device without defibrillator; ICD = implantable cardioverter defibrillator. 

Table 1. Treatment options with implantable cardioverter defibrillator or 
cardiac resynchronization therapy for patients with heart failure


