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Indications for Cardiac Resynchronization Therapy
A Comparison of the Major International Guidelines
Camilla Normand, BM BCH,a,b Cecilia Linde, MD, PHD,c Jagmeet Singh, MD, PHD,d Kenneth Dickstein, MD, PHDa,b

ABSTRACT
OBJECTIVES This study compares and contrasts the recommended indications for cardiac resynchronization therapy
(CRT) according to the most recent guidelines from international cardiology societies.
BACKGROUND CRT has been shown to reduce morbidity and mortality in selected patients with systolic heart failure.
Cardiology societies provide guidelines regarding the indications for CRT. As evidence evolves, it is challenging for the
guideline committees to review the impact of newer evidence in a timely fashion.
METHODS Six of the most recent international guidelines providing recommendation concerning CRT implantation
ranging from 2011 to 2017 were reviewed. These included guidelines from 2 European, 1 North American, 1 Canadian, and
1 Australian/New Zealand societies and the National Institute for Health and Care Excellence guidelines, speciﬁc to the
United Kingdom.
RESULTS Although international societies provide consistent recommendations for most CRT indications, differences
are found in recommendations for several important patient populations. Speciﬁcally, divergent recommendations exist
regarding QRS duration, bundle branch morphology, patients in atrial ﬁbrillation, choice of device type (CRT pacemakers
vs. CRT deﬁbrillators), and selected patients who are likely to be dependent on right ventricular pacing. The timing of
publication of speciﬁc guidelines appears to play an essential role in explaining these disparities.
CONCLUSIONS Despite general consistency in international guideline recommendations, there remain certain patient
populations for whom there are variations in recommendations concerning eligibility for CRT and selection of the most
appropriate device in the individual patient. (J Am Coll Cardiol HF 2018;6:308–16) © 2018 by the American College of
Cardiology Foundation.

T

he beneﬁts of cardiac resynchronization

for device-based therapy of cardiac rhythm abnor-

therapy (CRT) have been ﬁrmly established

malities (8). For simplicity, these documents were

in heart failure (HF) patients who remain in

considered together and referred to as the ACC/AHA/

New York Heart Association (NYHA) functional clas-

HRS guidelines. Furthermore, since publication of the

ses II and III, despite optimal medical therapy with

2013 guidelines, several focused updates of HF have

a wide QRS complex and reduced left ventricular

been published by ACC/AHA/Heart Failure Society of

ejection fraction (LVEF) (#30% to 35%) (1–7).

America (HFSA). These updates do not propose

This review compares and contrasts the most

changes to CRT recommendations and, therefore, will

recent international guidelines for CRT implantation

not be discussed further (9,10). HFSA produced their

from 2011 to 2017. It includes guidelines from 2

latest CRT recommendations in their 2010 guidelines

European, 1 North American, 1 Canadian, and

and 2011 guideline update (11,12). They have since

1 Australian/New Zealand society. Also included are

been involved in publication of the above-mentioned

the National Institute for Health and Care Excellence

focused updates and collaborated with ACC/AHA/

(NICE) guidelines, speciﬁc to the United Kingdom.

HRS in both their 2012 focused update on CRT and the

Details of these guidelines are outlined in Table 1.

ACCF/AHA 2013 guidelines. We have, therefore,

The American College of Cardiology Foundation/

decided not to include the 2010 HFSA guidelines in

American Heart Association (ACCF/AHA) guidelines

the review as these no longer represent the latest

for the management of HF published in 2013 were

recommended HF treatments from the HFSA.

harmonized with the ACCF/AHA/Heart Rhythm Soci-

Guideline recommendations are based on the

ety (HRS) 2012 focused update of the 2008 guidelines

inclusion criteria in randomized controlled studies
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COMPARISON OF GUIDELINES

ABBREVIATIONS

and

AND ACRONYMS

Table 1) (13). These criteria included severity

RECOMMENDATIONS FOR CRT THERAPY

of HF despite optimal medical therapy,

IN PATIENTS IN SINUS RHYTHM

AF = atrial ﬁbrillation

their

year

of

publication

(Online

reduced LVEF, electrical dyssynchrony, and

CRT = cardiac

PATIENTS WITH LEFT BUNDLE BRANCH BLOCK. Table 2

atrial rhythm.

resynchronization therapy

CRT-D = cardiac

compares recommendations for patients with left

GENERAL OVERVIEW OF THE

resynchronization

bundle branch block (LBBB). In patients with LBBB

GUIDELINES CONSTRUCTION

therapy-deﬁbrillator

and a QRS duration >150 ms, all guidelines reviewed
provide strong recommendations for CRT.

CRT-P = cardiac
resynchronization therapy-

LEVEL

AND

For a QRS duration between 120 and 129 ms, there

pacemaker

GRADING OF EVIDENCE. The 2 European

are inconsistencies particularly between the 2 ESC

HF = heart failure

Society of Cardiology (ESC) guidelines and

associations. ESC European Heart Rhythm Associa-

ICD = implantable

the ACC/AHA/HRS guidelines use similar pre-

cardioverter-deﬁbrillator

tion (EHRA) (2013) provides a Class I recommendation

deﬁned scales to grade their recommen-

LBBB = left bundle branch

(“is recommended”), whereas the ESC Heart Failure

dations

with

Association (HFA) (2016) states a Class III recom-

recommendations ranging from Classes I to

mendation (“is not recommended”)! The CCS guide-

III and evidence levels from A to C. Classes of

lines (2017) also clearly state that CRT should not be

recommendation and levels of evidence used

used for patients with QRS <130 ms. QRS duration

in the ESC guidelines are presented in Online

with the cutoff set to >120 ms in the EHRA guidelines

Tables 2A and 2B (14,15).

reﬂects the inclusion criteria in many trials such as

block

LV = left ventricular
LVEF = left ventricular ejection
fraction

NYHA = New York Heart
Association

OF

and

Regarding

RBBB = right bundle branch

rather

RECOMMENDATIONS

levels

the

of

evidence,

recommendation

than

providing

cate-

COMPANION (Comparison of Medical Therapy, Pac-

block

gories,

numerical

ing, and Deﬁbrillation in Heart Failure) and CARE-HF

RV = right ventricle

values, the Canadian Cardiovascular Society

(Cardiac Resynchronization—Heart Failure) (3,7). Af-

(CCS) uses only text such as: “is recom-

ter publication of the ECHO CRT study, which indi-

mended, should be considered, may be considered,

cated increased cardiovascular mortality with CRT in

and is not recommended.” For simplicity of com-

patients with QRS <130 ms, the HFA 2016 and CCS

parison and presentation, we have divided the text

2017 guidelines set the cutoff for CRT to >130 ms (19).

categories into I, IIa, IIb, and III, respectively.
Furthermore, rather than use evidence levels A to C,

PATIENTS WITH NON-LBBB. For patients with non-

the Canadian guidelines grade the quality of evidence

LBBB, ACC/AHA/HRS and ESC guidelines agree that

as “High,” “Moderate,” “Low,” or “Very Low,” ac-

if a patient has a QRS duration >150 ms and is in

cording

NYHA functional class III or ambulatory IV, then a

to

the

Assessment,

Grading

of

Recommendations

Development,

and

Evaluation

CRT “should be considered” (Class IIa). CCS provides a

(GRADE) standards (16,17). These are shown in Online

“may be considered” (Class IIb) recommendation for

Table 3.

the same indication (Table 3).

The Australian guidelines use the National Health

There is considerable inconsistency in the guide-

and Medical Research Council (NHMRC) guidelines,

lines for patients with non-LBBB and a QRS <150 ms,

“A Guide to the Development, Implementation and

with recommendations varying from Classes IIb to III.

Evaluation of Clinical Practice Guidelines” (18), to

The CCS guidelines do not provide a formal recom-

grade their evidence levels and recommendations. In

mendation for this patient group; instead, they sim-

these guidelines, the level of evidence is stated

ply state that there is no clear evidence of beneﬁt

recommendation

with CRT among patients with QRS duration <150 ms

alphabetically, which is the reverse of the other

because of non-LBBB conduction. Furthermore, the

guidelines reviewed. These are shown in Online

levels of evidence provided for this patient group

Tables 4 and 5.

vary even for similar classes of recommendation.

numerically

and

the

grade

of

The NICE guidelines, on the other hand, do not

AUSTRALIA (2011). The Guidelines for the Preven-

provide levels of evidence or grades of recommen-

tion, Detection and Management of Chronic HF

dations. They are different in presentation as they

in

speciﬁcally address which type of device therapy is

Foundation of Australia and the Cardiac Society

Australia,

published

by

the

National

Heart

indicated (CRT-pacemaker [CRT-P], CRT-deﬁbrillator

of Australia and New Zealand in 2011, do not distin-

[CRT-D], or implantable cardioverter-deﬁbrillator

guish between LBBB and non-LBBB when providing

[ICD]) based on NYHA functional class and QRS

their recommendations for CRT in patients in sinus

duration and morphology.

rhythm (20).
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T A B L E 1 Recent International Guidelines on CRT Implantation Recommendations and Indications

Society

Guideline (Ref. #)

ESC Heart Failure Association

Year

Guidelines for the diagnosis and treatment of acute and
chronic HF (15)

2016

ESC European Heart Rhythm Association

Guidelines on cardiac pacing and CRT (14)

2013

American College of Cardiology Foundation/
American Heart Association

Guidelines for the management of HF (37)

2013

Canadian Cardiovascular Society

Comprehensive update of the Canadian Cardiovascular Society
Guidelines for the Management of HF (16)

2017

National Heart Foundation of Australia and
Cardiac Society of Australia and New Zealand

Update to guidelines for the prevention, detection and
management of chronic HF in Australia, 2006 (20)

2011

National Institute of Health and Care Excellence

ICD and CRT for arrhythmia and HF (38)

2014

CRT ¼ cardiac resynchronization therapy; ESC ¼ European Society of Cardiology; HF ¼ heart failure; ICD ¼ implantable cardioverter-deﬁbrillator.

NICE GUIDELINES (2014). NICE guidelines recom-

LBBB and a QRS duration $150 ms should be offered a

mend placement of a CRT device in patients with

CRT device provided they are in NYHA functional

LBBB with a QRS duration $120 ms and in those with

class III.

non-LBBB, if the QRS duration is $150 ms for patients

There also appears to be general consensus among

in NYHA functional classes II, III, and IV. This is

the international guidelines for CRT implantation in

generally consistent with other guidelines reviewed.

patients with LBBB and a QRS duration $150 ms in

For patients with non-LBBB who have a QRS be-

NYHA functional class II and ambulatory IV.

tween 120 and 149 ms, NICE guidelines only recom-

In LBBB patients with narrower QRS duration (120

mend placing a CRT pacemaker without ICD in

to 149 ms), there is less agreement, especially in pa-

patients in NYHA functional class IV. In contrast to

tients with a QRS duration <129 ms and NYHA func-

the other guidelines reviewed, NICE guidelines do not

tional

specify that NYHA functional class IV patients must

discrepancy is between the ESC guidelines, with

be ambulatory. They also recommend implantation in

EHRA providing a Class I recommendation for QRS

NYHA functional class I provided the patients have a

duration between 120 and 129 ms and HFA class III.

class

II

symptoms.

The

most

striking

QRS >150 ms. NICE guidelines also differ from most

With non-LBBB there is a wide discrepancy among

of the other guidelines reviewed in that they provide

the guidelines, again especially concerning the nar-

clear guidance on whether to implant a CRT-P or a

rower QRS and patients with less symptomatic HF,

CRT-D. However, in contrast to the other guidelines,

due to year of publication. Since 2011, increasing ev-

NICE does so without providing classes of recom-

idence has shown better prognosis for CRT implan-

mendation or levels of evidence.

tation in LBBB patients versus non-LBBB patients in

SUMMARY OF INTERNATIONAL RECOMMENDATIONS

subgroup

FOR LBBB AND NON-LBBB. All cardiac societies’

(21,22). These analyses have greatly inﬂuenced the

guidelines

guidelines. LBBB was not a selection criteria in any of

reviewed

agree

that

patients

with

analysis

of

randomized

control

trials

T A B L E 2 Comparison of Recommendations for LBBB

QRS $150 ms

Guideline (Year)

QRS 130–149 ms

QRS 120–129 ms

NYHA Functional
Class III/IV

NYHA Functional
Class II

NYHA Functional
Class III/IV

NYHA Functional
Class II

NYHA Functional
Class III/IV

NYHA Functional
Class II

III, A

ESC HFA (2016)*

I, A

I, A

I, B

I, B

III, A

ESC EHRA (2013)

I, A

I, A

I, B

I, B

I, B

I, B

ACC/AHA/HRS (2013)

I, A

I, B

IIa, B

IIa, B

IIa, B

IIa, B

I, High

I, High

I, High

I, High

III, Moderate

III, Moderate

CCS (2017)
Australian Guidelines (2011)
NICE (2014)

A
CRT-P or CRT-D†

A
CRT-D

CRT-P or CRT-D†

A
CRT-D

CRT-P or CRT-D†

CRT-D

Values are Class of Recommendation, Level of Evidence, unless otherwise indicated. Australian guidelines provide only grade of recommendation (A), not evidence level for
these recommendations. NICE guidelines provide guidance on type of device rather than recommendation or evidence level. *The ESC HFA guidelines do not specify NYHA
functional class, rather they state that the guidelines refer to symptomatic patients with heart failure. †Not for NYHA functional class IV.
ACC/AHA/HRS ¼ American College of Cardiology/American Heart Association/Heart Rhythm Society; CCS ¼ Canadian Cardiology Society; CRT-D ¼ cardiac resynchronization
therapy-deﬁbrillator; CRT-P ¼ cardiac resynchronization therapy-pacemaker; ESC EHRA ¼ European Society of Cardiology European Heart Rhythm Association; ESC HFA ¼
European Society of Cardiology European Heart Rhythm Association; LBBB ¼ left bundle branch block.
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T A B L E 3 Comparison of Recommendations for Non-LBBB

QRS $150 ms

QRS 130–149 ms

QRS 120–129 ms

NYHA Functional
Class III/IV

NYHA Functional
Class II

NYHA Functional
Class III/IV

NYHA Functional
Class II

ESC HFA (2016)*

IIa, B

IIa, B

IIb, B

IIb, B

III, A

III, A

ESC EHRA (2013)

IIa, B

IIa, B

IIb, B

IIb, B

IIb, B

IIb, B

IIa, A

IIb, B

IIb, B

III, B

IIb, Low

IIb, Low

Guidelines (Year)

ACC/AHA/HRS (2013)
CCS (2017)
Australian Guidelines (2011)

A

NICE (2014)

CRT-P or CRT-D†

CRT-D

NYHA Functional
Class III/IV

NYHA Functional
Class II

IIb, B

III, B

III, Moderate

III, Moderate

A

A

CRT-P‡

CRT-P‡

Values are Class of Recommendation, Level of Evidence, unless otherwise indicated. Australian guidelines provide only grade of recommendation (A), not evidence level for
these recommendations. NICE guidelines provide guidance on type of device rather than recommendation or evidence level. *The ESC HFA guidelines do not specify NYHA class,
rather they state that the guidelines refer to symptomatic patients with heart failure. †Not for NYHA functional class IV. ‡Only for NYHA functional class IV.
Abbreviations as in Table 1 and 2.

the CRT trials; however, a wide QRS duration in these

NYHA functional class III or IV HF. Again, the ESC

trials (average, 168 ms) in CARE-HF, MUSTIC, MIRA-

associations disagree on QRS duration. The ACC/AHA/

CLE, and COMPANION trials was most often accom-

HRS and CCS guidelines simply state that eligible

panied by LBBB (1–3,7). In contrast, in the later

patients must otherwise qualify for a CRT device.

trials including mild to moderate heart failure,

The Australian guidelines do not discuss patients

average QRS durations were smaller at 158 ms, and in

with AF.

these subgroups, analyses revealed a greater beneﬁt

There is, therefore, general consistency in the

in cases of LBBB than in other bundle branch mor-

guidelines that patients with AF may be considered for

phologies (21,22). It should be noted, however, that

a CRT but that the evidence for this is limited. Most

there are mixed views of the value of LBBB in deter-

randomized control trials of CRT excluded patients

mining response to CRT. A meta-analysis of 5 ran-

with AF, and those trials that did include patients with

domized trials showed QRS duration to be a powerful

AF were small (Online Table 1) (6,24,25). This is un-

predictor of CRT effect with QRS morphology not

fortunate as 10% to 50% of patients with moderate or

providing any additional information about clinical

severe HF have concomitant AF (24,26). In the

response (23).

guidelines that provide recommendations for CRT in

GUIDELINE RECOMMENDATIONS FOR

patients with AF there is consensus that ventricular

PATIENT GROUPS WITH LESS

rate must be adequately controlled by pharmacologic

CONVENTIONAL INDICATIONS FOR CRT

intervention or atrioventricular nodal ablation in

ATRIAL FIBRILLATION. The two ESC and the ACC/

CONVENTIONAL

AHA/HRS guidelines provide a Class IIa recommen-

HF. In patients with systolic HF and conventional in-

dation for CRT implantation in patients with systolic

dications for pacemaker that are likely to be dependent

HF and AF (Table 4). CCS provides a “may be consid-

on chronic right ventricular (RV) pacing, the strongest

ered” (Class IIb) for these patients. European guide-

recommendation comes from the ESC. HFA guidelines

lines specify that patients must have LVEF #35% and

(2016) provide a Class I recommendation, Level of

order to ensure a high degree of CRT pacing (27).
PACEMAKER

INDICATION

AND

Evidence: A for patients with an indication for ventricular pacing and high-degree atrioventricular block
T A B L E 4 Less Conventional Indications for CRT

and include patients with AF. These guidelines were
published after the publication of the BLOCK-HF trial,

Atrial Fibrillation
and HF

Expected High %
of Ventricular Pacing
With Reduced LVEF and
Symptomatic HF

ESC HFA (2016)

IIa, B

I, A

block (28). The EHRA and ACC/AHA/HRS guidelines

ESC EHRA (2013)

IIa, B

IIa, B

provide a Class IIa recommendation. The ACC/AHA/

ACC/AHA/HRS (2013)

IIa, B

IIa, C

HRS guidelines specify that the degree of anticipated

IIb, Low

IIb, Moderate

RV pacing must be >40%. This ﬁgure is based on the

Guidelines (Year)

CCS (2017)

Values are Class of Recommendation, Level of Evidence.
Abbreviations as in Tables 1 and 2.

which showed that biventricular pacing was superior
to RV pacing in patients with HF and atrioventricular

DAVID (Dual Chamber and VVI Implantable Deﬁbrillator) trial, which suggested a worse outcome in patients who were paced at >40% (29). None of the other
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guidelines specify the exact degree of anticipated

is relief from symptoms, HFA guidelines propose that

pacing for this recommendation.

the clinician should choose between a CRT-P and a

The CCS guidelines provide a Class IIb recom-

CRT-D, as he/she considers appropriate. CCS guide-

mendation for patients who require chronic RV pac-

lines suggest that a CRT-P be considered in patients

ing in the setting of HF symptoms and reduced LVEF,

who are not candidates for ICD therapy, such as those

with moderate quality evidence. Interestingly, these

with a limited life expectancy because of signiﬁcant

guidelines, like the HFA guidelines, were produced

comorbidities. NICE guidelines also clearly provide

after BLOCK-HF. However, HFA guidelines provide a

advice concerning the choice of device.

recommendation level I and CCS only a level IIb.

No randomized study was powered to compare CRT-

This indication is not discussed in the Australian

D versus CRT-P, but one study compared these devices

guidelines.

to optimal medical therapy (7). It is likely to be this lack

Choice of device—a conventional pacemaker or a
CRT—is a rapidly evolving issue, and guidelines concerning the patient categories likely to beneﬁt from
CRT are not yet clearly deﬁned. Evidence suggests that
chronic RV pacing in patients with symptomatic HF or
left ventricular (LV) dysfunction may lead to deterioration in LV systolic function accompanied by an
increase in LV volumes (30,31). Although the complication rate is greater with an increasing number of
leads implanted, a later upgrade from a permanent
pacemaker to a CRT is also associated with added risk.

of evidence which leads most associations to leave the
choice of device to the implanting physician.
UPGRADES. HFA guidelines state that patients who

have received a conventional pacemaker or an ICD and
develop worsening HF and who have a high proportion
of RV pacing may be considered for an upgrade to a
CRT. This is a Class IIb recommendation with Level of
Evidence: B. EHRA guidelines, on the other hand,
provide a Class I recommendation with a Level of
Evidence: B for an upgrade from both a pacemaker and
an ICD, providing the patient has a high degree of

PATIENTS WITH HF AND AN ICD INDICATION. The

ventricular pacing and is in NYHA functional class III

ESC EHRA and CCS guidelines provide a Class I

or ambulatory IV. The ACC/AHA/HRS guidelines pro-

recommendation for a CRT-D in patients requiring an

vide a recommendation Class IIa, Level of Evidence: C,

ICD if a CRT is indicated. The HFA guidelines state

for patients with LVEF #35% who are undergoing

that if a patient is due to receive an ICD and has a QRS

implantation of a replacement device with anticipated

duration between 130 and 149 ms, a CRT-D should be

requirement for signiﬁcant (>40%) ventricular pacing.

considered, and if the QRS is $150 ms, a CRT-D is

The CCS guidelines do not provide recommenda-

recommended. The Australian guidelines provide a

tions for upgrading previous devices, and there is no

grade A recommendation for CRT for patients

mention of upgrades in the Australian guidelines.

requiring an ICD in NYHA functional class II, provided

CRT survey II found that 28% of CRT devices

they are in LBBB with a QRS $150 ms and an

implanted were upgrades from either a permanent

LVEF #30%. The NICE guidelines provide clear

pacemaker or an ICD (35). Despite this large number

guidance concerning the choice between CRT-P and

of upgrades implanted, the evidence in this area is

CRT-D. If an ICD is required in a patient with over-

limited to small trials and observational studies. Up-

lapping CRT indications, perhaps an unnecessary

grades have become increasingly common in view of

later upgrade from an ICD to CRT-D could be avoided.

heightened awareness that RV pacing >40% may

CRT-P VERSUS CRT-D. EHRA guidelines also provide

aggravate LV function and cause HF. It was demon-

guidance as to whether to implant a CRT-P or a

strated that patients upgraded to CRT with prior RV

CRT-D. EHRA guidelines favor CRT-P implantation in

pacing respond to CRT at least as well as, if not better

patients with advanced HF, severe renal insufﬁciency

than, HF patients eligible for CRT by wide QRS

or dialysis, and other major co-morbidities including

complex (36).

frailty and cachexia. CRT-D, on the other hand, is

NYHA

recommended if the life expectancy is >1 year in pa-

guidelines, CCS, or Australian guidelines provide rec-

tients with NYHA functional class II, ischemic heart

ommendations for patients in NYHA functional class I.

disease, and no major co-morbidities. HFA guidelines

The ACC/AHA/HRS guidelines, on the other hand,

state that, if the primary reason for implanting a CRT

provide a Class IIb recommendation, evidence level C,

is to improve prognosis, most evidence lies with

on condition that the patients have LBBB with a

CRT-D in patients with NYHA functional class II and

QRS $150 ms, HF caused by ischemia, and an

for CRT-P for patients in NYHA functional classes III

LVEF #30% on guideline-directed medical therapy.

to IV. If the primary reason for implanting the device

They do not recommend CRT implantation in NYHA

FUNCTIONAL

CLASS

I. None of the ESC

313
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functional class I patients if they do not have LBBB and

POTENTIAL EXPLANATIONS AND CONSEQUENCES

a QRS #150 ms, providing this indication with a Class

FOR INCONSISTENCIES AMONG GUIDELINES. Guide-

III recommendation. NICE guidelines recommend im-

line development is a rigorous process. Evidence pro-

plantation in patients with a QRS $150 ms in NYHA

duced by randomized control trials must be peer

functional class I, regardless of the morphology of the

reviewed and published before it is interpreted by the

bundle branch block. CCS guidelines state that there is

guideline task forces and speciﬁc recommendations

insufﬁcient evidence to recommend CRT to patients

are formed. Therefore, there is a time lag between

with NYHA functional class I status.

production of evidence and its incorporation into

Thus, most of the guidelines do not discuss pa-

guidelines, and some pivotal studies may, as a result,

tients with NYHA functional class I. Those that do,

only be available for the next guidelines. If these

either provide a III recommendation or a weak

guidelines are those of another society or association,

recommendation for a wide QRS. Although both the

this will result in guideline inconsistencies. A recent

MADIT CRT and REVERSE studies included NYHA

example is the inconsistency between the EHRA ESC

functional class I patients, the total number of these

guidelines (2013), which recommended implantation

patients included was small, and the subgroup anal-

of CRT in appropriate patients with a QRS duration

ysis was not meaningful (4,5).

>120 ms and the ESC HFA, published 3 years later,

NARROW QRS. EHRA guidelines provide a Class III

which emphasized new evidence that emanated from

recommendation, Level of Evidence: B, for a QRS
duration <120 ms; whereas the HFA provides a III

ECHO-CRT, showing no CRT beneﬁt in otherwise
eligible patients with a QRS durations <130 ms (19).

recommendation, Level of Evidence: A, for QRS dura-

When guidelines provide a Class IIa or IIb recom-

tion <130 ms; and CCS clearly states that CRT should

mendation, it reﬂects insufﬁcient scientiﬁc evidence

not be used in patients with QRS duration <130 ms.

and uncertainty concerning the efﬁcacy of CRT in a

NICE guidelines clearly state that a CRT is not indicated

particular clinical scenario. In these situations, it is not

in NYHA functional class IV with a QRS <120 ms. The

surprising that there may be different interpretations

other guidelines only provide guidance for patients

between different guideline task forces. For example,

with QRS >120 ms rather than speciﬁcally mentioning

regarding permanent AF, some guideline committees

not to implant in cases with a narrower QRS.

interpret the existing scientiﬁc evidence as supporting

There is increasing evidence that patients with a

the use of CRT in order not to withhold a potentially

narrow QRS do not beneﬁt from a CRT device. The

beneﬁcial therapy in a particular patient with perma-

Echocardiography CRT and the LESSER EARTH trials

nent AF and symptomatic HF. Whereas other com-

were designed to compare effects of active versus

mittees may be less persuaded by the available

inactive CRT therapy in patients with a QRS >130 ms

evidence which to date has not convincingly demon-

and QRS >120 ms, respectively (19,32). Both trials were

strated efﬁcacy in this population.

stopped as they were deemed futile. Following the

The International Cardiology Societies reviewed

publications of those trials, 2 meta-analyses have been

here appear to differ in the ways in which they eval-

published showing that CRT implantation in narrow

uate the strengths and weaknesses of a study. This is

QRS is associated with a poor prognosis (33,34).

apparent by their choice of different grading systems

AGE AND CO-MORBIDITIES. CCS guidelines state

that CRT-P should also be considered in patients who
are not candidates for ICD therapy because of limited
life expectancy and signiﬁcant co-morbidities. EHRA
guidelines provide guidance on whether to place a
CRT-P or a CRT-D depending on the co-morbidities of
the patient. Remarkably, there is limited concrete
advice in the other guidelines regarding the impact
on clinical decision making of age and comorbidities
in the individual patient.

DISCUSSION

and also by the fact that the same evidence is graded
with different strengths. Most of the guidelines
reviewed provide guidance for a single country;
however, the ESC guidelines by EHRA and HFA provide recommendations for all 56 member states.
Applicability of the recommendations in all these
countries must therefore be considered by the task
forces. Furthermore, although all guideline taskforces
are well aware of the high initial costs of CRT implantation, only NICE formally considers health economics when providing their guidelines.
There are important consequences of these inconsistencies in guidelines for patients, clinicians,

This review is the most currently available compari-

policy makers, and stakeholders. Clearly, the varia-

son of international guidelines on CRT. It demon-

tions in recommendations, especially among soci-

strates areas of consistency and inconsistency in

eties

recommendation for CRT.

geographical area, such as ESC EHRA and ESC HFA,

responsible

for

the

same

health

care
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may contribute to some confusion among those

there remain certain patient populations for whom

delivering the care.

there are divergent recommendations considering

Furthermore, these inconsistencies make it difﬁ-

eligibility and selection of the most appropriate

cult to accurately assess CRT adoption rate in

device in a particular clinical scenario. Guidelines

different countries; therefore, identifying whether

are a documentation of best practice in a particular

appropriate and evidence-based patient care is being

environment at a certain moment in time and

delivered uniformly is challenging.

clinicians,

CLINICAL AND HEALTH POLICY IMPLICATIONS OF

a critical view, especially as newer evidence accu-

THIS REVIEW. For clinicians and health care pro-

mulates.

when

reviewing

these,

should

take

viders, demonstration of consistency across guidelines in this review is reassuring since it identiﬁes
populations where there is agreement on CRT efﬁ-

ADDRESS

cacy. In contrast, the areas where this review identi-

Normand, Cardiology Department, Stavanger University

FOR

CORRESPONDENCE:

ﬁed inconstancies will serve to make clinicians less

Hospital, Gerd-Ragna Bloch Thorsens gate 8, 4011 Sta-

enthusiastic about implanting a CRT in the patient

vanger, Norway. E-mail: Camilla.normand@doctors.org.uk.

Dr.

Camilla

populations in which the evidence is insufﬁcient.
This review should inform future clinical research
by highlighting the areas in which evidence is scarce

PERSPECTIVES

or open to interpretation. Areas which require more
research include CRT in patients with AF, non-LBBB,

COMPETENCY IN MEDICAL KNOWLEDGE: Guidelines are

and those dependent on RV pacing. The guidelines

updated as new evidence of best clinical practice emerges.

are also inconsistent with regard to recommendation

However, as publication of clinical trial results may be delayed

for device upgrades and the choice of CRT-P versus

and guideline task-force review of this new evidence is time

CRT-D in a particular patient.

consuming, guideline recommendation may not always reﬂect

Furthermore, considering the length of time

the latest evidence. This review of international guidelines has

required to produce a complete update of the guide-

identiﬁed certain discrepancies in CRT recommendations, sug-

lines on HF, perhaps a sensible approach is to release

gesting that clinicians may wish to review the most recent

speciﬁc, focused updates on HF regularly, concen-

guidelines available.

trating on areas where there is new evidence. Such
updates have been produced by several of the assoFinally, this review encourages clinicians and
health care providers to consult the most recent international

guidelines

TRANSLATIONAL OUTLOOK: This review of current international guidelines identiﬁes several patient groups where there

ciations reviewed.

as

these

guidelines

may

are inconsistencies in guideline recommendations for CRT indication. One of the explanations for these inconsistencies is likely
due to limited evidence of CRT beneﬁt in these patients. This

include the most current evidence and contain the

review speciﬁcally identiﬁes two important clinical areas in which

most appropriate recommendations.

trial evidence is clearly lacking. These include management of
patients with atrial ﬁbrillation and the choice of the most

CONCLUSIONS

appropriate device (pacemaker CRT vs. deﬁbrillator CRT) for in-

Generally, there is strong consistency in the inter-

dividual patients.

national guidelines on CRT implantation. However,
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