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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE

Health Technology Appraisal

Implantable cardioverter defibrillators and cardiac resynchronisation therapy for arrhythmias and heart failure (review of
TA95 and TA120)
Response to consultee, commentator and public comments on the Appraisal Consultation Document (ACD)

Definitions:

Consultees — Organisations that accept an invitation to participate in the appraisal including the manufacturer or sponsor
of the technology, national professional organisations, national patient organisations, the Department of Health and the
Welsh Assembly Government and relevant NHS organisations in England. Consultee organisations are invited to submit
evidence and/or statements and respond to consultations. They are also have right to appeal against the Final Appraisal
Determination (FAD). Consultee organisations representing patients/carers and professionals can nominate clinical
specialists and patient experts to present their personal views to the Appraisal Committee.

Clinical specialists and patient experts — Nominated specialists/experts have the opportunity to make comments on the
ACD separately from the organisations that nominated them. They do not have the right of appeal against the FAD other
than through the nominating organisation.

Commentators — Organisations that engage in the appraisal process but that are not asked to prepare an evidence
submission or statement. They are invited to respond to consultations but, unlike consultees, they do not have the right of
appeal against the FAD. These organisations include manufacturers of comparator technologies, NHS Quality
Improvement Scotland, the relevant National Collaborating Centre (a group commissioned by the Institute to develop
clinical guidelines), other related research groups where appropriate (for example, the Medical Research Council and
National Cancer Research Institute); other groups (for example, the NHS Confederation, NHS Information Authority and
NHS Purchasing and Supplies Agency, and the British National Formulary).

Public — Members of the public have the opportunity to comment on the ACD when it is posted on the Institute’s web site 5
days after it is sent to consultees and commentators. These comments are usually presented to the appraisal committee in
full, but may be summarised by the Institute secretariat — for example when many letters, emails and web site comments
are received and recurring themes can be identified.

1 0ICD CRT ACD comments table to PM for appeal 23 04 2014.doc Page 1 of 44





Confidential until publication

Comments received from consultees

Consultee

Comment

Response

Association of
British
Healthcare
Industries (on
behalf of the
manufacturers:
Biotronik, Boston
Scientific,
Medtronic, Sorin
and St Jude
Medical)

Executive Summary

While the recommendations contained within the ACD would improve patient
access in certain patient groups to ICD and CRT devices, we are concerned
that in some instances the recommendations do not represent a sound basis

for guidance to the NHS.
1. QRS < 120ms, NYHA I-1ll, LVEF < 35%

To exclude the option of ICD therapy in patients with QRS <120ms would
place NICE guidance at odds with European and North American guidance.
Patients within this group are at high risk of sudden cardiac death and thus
gain a mortality benefit from an ICD. To exclude these patients would be
counter to the aims of NHS Outcomes Framework Domain 1 ‘preventing
people from dying prematurely’.

The Committee did not recommend within this group on the basis of cost-
effectiveness. However, the ICERs presented in this group of patients are
similar to those in other groups that have received a recommendation for
device therapy. The ICERs reduced significantly when the model is re-run
using recently collated 2013-14 prices/tariffs (see below).

2. QRS 120-149, LBBB, NHYA II, LVEF < 35%

ICD has been recommended in this group despite being extendedly
dominated by CRT-D with an ICER of £22,049.

Three individual studies have been cited as the reason for this

Comment noted. See also individual responses
in each section below.

1. Following consultation, the Committee was
persuaded to recommend ICDs in patients
with a left ventricular ejection fraction less
than 35% with a normal QRS duration with
NYHA class I, Il and Ill symptoms, who are
considered to be at high risk of sudden
cardiac death (see FAD section 4.3.17).

2. The Committee considered the RethinQ,
EchoCRT and Clelland et al. studies in
detail, together with input from clinical
specialists, but remained concerned that
the subgroups with a QRS duration
between 120 and 149 ms were
heterogeneous, containing some patients
in whom CRT may be inappropriate. The
Committee concluded that, without more
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Comment

Response

recommendation. It seems contrary to the principles of evidence evaluation
in a Technology Appraisal to select out individual studies that have already
been taken into account in the ABHI review of the relevant available data
that informs device treatment in this group of patients.

Each of the individual studies referred to in the ACD have significant
limitations that apparently were not considered. For instance, the Echo-CRT
study only is informative about the lack of value of echocardiography in
selecting patients with QRS <130ms for CRT. It does not indicate a lack of
benefit of CRT in QRS 120-149ms, NYHA Il, LVEF <35% patients.

3. QRS >150, LBBB, NYHA Ill, LVEF < 35%

Itis clinically counter-intuitive not to recommend CRT-D as an option for
these patients when patients without LBBB can be offered CRT-D. Sudden
Cardiac Death (SCD) is the most common cause of death in these patients
and to exclude patients from the protection offered by CRT-D would be
counter to the aims of NHS Outcomes Framework Domain 1 ‘preventing

people from dying prematurely’.

The ICER is marginally above £30,000 per QALY when a 5-year constant
mortality effect is assumed, however, it is below £30,000 when the 7.5 year
constant mortality effect is considered. This effect duration is more
conservative than that deemed acceptable in the previous appraisal.

Concluding remarks

The ABHI and clinical representation have articulated already, and would

robust analysis, it would be appropriate to
take a cautious approach to the use of CRT
in this intermediate QRS group. CRT-D
was recommended as a treatment option in
patients in NYHA class Il with a QRS
duration between 120 and 149 milliseconds
with LBBB. (see FAD sections 4.3.20 and
4.3.21).

The Committee noted that patients in this
group were severely symptomatic and at
high risk of sudden cardiac death and have
the most potential to benefit from a CRT-D
device. The Committee therefore
concluded that for people in NYHA class I,
with QRS duration more than 150 ms with
or without LBBB, both CRT-D and CRT-P
could be considered cost effective (see
FAD section 4.3.24).
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Response

like to emphasize, that the indications proposed herein for ICD and CRT
devices do not imply there is a device for every heart failure patient. The
heart failure population eligible for any of the devices in this appraisal is a
highly selected sub population.

The uncertainty that the Committee noted to be present in some of the
clinical and economic evidence in this appraisal is remarkably decreased
compared to the previous appraisals in TA 095 & 120. The ABHI believes
that given the evidence presented for this appraisal, the level of uncertainty
is generally at acceptable levels.

Association of
British
Healthcare
Industries

Provisional Guidance

The recommendations for ICD are unchanged in secondary prevention and
familial conditions and patients who have undergone surgical repair of
congenital heart disease. These indications were not re-evaluated in the

current review. The recommendations in this review are:

(Note: see Table 1 in ABHI comments document)

Comment noted.

Association of
British
Healthcare
Industries

General comments on Provisional Guidance

The Provisional Guidance includes positive developments on TA095 and
TA120:

. Selected non-ischaemic cardiomyopathy patients are added

to the recommended indications for an ICD;

. Patients with QRS > 150 ms in NYHA class I-Il with LVEF <
35% are added to the recommended indications for a CRT-D;

and

Comments noted.
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. Non-sustained VT, positive VT stimulation study and dys-
synchrony proven by echocardiography have been removed

as selection criteria.

However, the Provisional Guidance has excluded patient groups or device
choices, despite the clinical and cost-effectiveness evidence provided by the
ABHI that supports the interventions as an efficient use of NHS resources:
1. ICD excluded for patients with QRS < 120ms, NYHA I-lll, LVEF <
35%
2. CRT-D excluded for patients with QRS 120-149ms, LBBB, NHYA I,
LVEF < 35%
3. CRT-D excluded for patients with QRS >150ms, LBBB, NYHA IlI,
LVEF < 35%

The ABHI requests the Committee to consider comments which concern four

topics:
. Duration of constant mortality benefit included in cost
effectiveness model
. The consideration of evidence for the use of interventions in

three subgroups:

. ICD for patients with QRS < 120ms, NYHA I-lll, LVEF
< 35%;
. CRT-D for patients with QRS 120-149ms, LBBB,

1. Following consultation, the Committee
was persuaded to recommend ICDs in
patients with a left ventricular ejection
fraction less than 35% with a normal
QRS duration with NYHA class I, Il and
Il symptoms, who are considered to be
at high risk of sudden cardiac death
(see FAD section 4.3.17).

2. The Committee maintained that the
subgroups with a QRS duration
between 120 and 149 ms were
heterogeneous, containing some
patients in whom CRT may be
inappropriate. The Committee
concluded that, without more robust
analysis, it would be appropriate to take
a cautious approach to the use of CRT
in this intermediate QRS group. CRT-D
was recommended as a treatment
option in patients in NYHA class Il with
a QRS duration between 120 and 149
milliseconds with LBBB. (see FAD
sections 4.3.20 and 4.3.21).

3. The Committee concluded that for
people in NYHA class lll, with QRS
duration more than 150 ms with or
without LBBB, both CRT-D and CRT-P
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NHYA II, LVEF < 35%

. CRT-D for patients with QRS >150ms, LBBB, NYHA
I, LVEF < 35%

could be considered cost effective (see
FAD section 4.3.24).

Association of
British
Healthcare
Industries

Estimated duration of constant mortality benefit

The base case analysis submitted by the ABHI assumes that the mortality
benefit is constant for 7.5 years followed by a linear tapering until year 20.
However, the ACD communicates that the Committee concluded in favour of
a constant mortality benefit for 5 years followed by tapering up to 20 years

as the most reasonable assumption.

The ABHI provided the following evidence in support of a 7.5 year constant

mortality benefit:

. Longer term analyses of the post-protocol period for two large
trials, CARE-HF and MADIT-Il. These analyses support that
strong treatment effects for devices are maintained at 4.2-7.6
years average follow-up despite high degrees of cross-over

from the control to the active trial arms.

. Analyses testing the validity of the proportional hazards
assumption within the individual patient database found no
evidence to suggest that treatment effects waned over time,

supporting the use of a 7.5-year mortality benefit.

Following consultation, the Committee noted
that long-term follow up data from the CARE-
HF trial showed that treatment effects of CRT-
P were maintained at around 4 years which
was consistent with the Committee’s preferred
assumption of 5 years. The Committee was
also aware that long-term data from MADIT-II
indicated that effects of ICDs were maintained
at around 7.5 years despite crossover.
However, the Committee considered that this
would not necessarily apply to CRT devices.
The Committee maintained that a constant
mortality benefit for 5 years followed by
tapering up to 20 years would be the most
reasonable assumption (see FAD sections
4.3.13 and 4.3.14).

Association of

The ABHI is concerned that the Committee has taken an overly conservative

The Committee noted that in the current
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Consultee Comment Response
British assumption about the duration of a constant mortality benefit. The appraisal the manufacturers modelled
Healthcare : . o . treatment effect of the devices on all-cause
: assumption taken in the ABHI submission already was more conservative . ) ) .
Industries mortality, making tapering essential because

than any previous analysis by NICE for ICD and CRT, which have assumed
that the benefit of treatment is constant over time. Thus the Committee
actually has taken a conservative assumption by the ABHI and made it even
more conservative. Unlike medicines, patient non-compliance with a dosing
regimen is not a concern, there is no evidence waning of the performance of
ICD and CRT devices themselves. We request that the Committee

reconsider this decision.

Using the model as originally submitted, the Committee’s decision to reduce
the duration of the constant mortality effect in the cost effectiveness model is
important because it increases the cost effectiveness ratios for several

patient groups, as follows, to levels that the Committee considered to be not

cost effective:

* ICER for CRT-D vs. CRT-P became £30,548/QALY in NYHA llI
patients with QRS 2150ms, LBBB;

* ICERs for ICD vs. OPT became £25,714/QALY, £26,181/QALY and
£29,309/QALY in NYHA I, Il and Il respectively with QRS

duration < 120ms,

On the other hand, if a constant mortality effect was assumed as in previous

the risk of mortality would increase with age
due to other factors whereas in the previous
models tapering was implicit because constant
treatment effect was applied to disease-
specific mortality from arrhythmia or worsening
of heart failure. The Committee therefore did
not consider the current approach including
tapering to be necessarily more conservative
(see FAD section 4.3.14)
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evaluations, the results could be acceptable for these two patient groups:

* |ICERs for ICD vs. OPT become £18,321/QALY, £17,807/QALY and
£24,153/QALY in NYHA 1, Il and Il respectively in patients with
QRS duration <120ms,

* ICER for CRT-D vs. CRT-P becomes £23,891/QALY in NYHA Il
patients with QRS 2150ms, LBBB;

For patients QRS 120-149, LBBB, NHYA |l, LVEF < 35%, ICD has been
recommended in the ACD despite being extendedly dominated by CRT-D
with an ICER of £22,049. With a constant mortality effect, ICD still is
extendedly dominated by CRT-D and the ICER for CRT D becomes £16,302

Association of
British
Healthcare
Industries

ICD for patients with QRS < 120ms, NYHA I-lll, LVEF < 35%
ICD is not recommended in the ACD for patients with QRS < 120ms, NYHA
I-1ll, LVEF < 35%. The ABHI is concerned about three aspects of this:

1. ABHI analyses indicated cost effectiveness of ICD therapy is in an
acceptable range irrespective of QRS duration (within NYHA | 1I,
LVEF < 35%); and

2. adecision to restrict ICD therapy to patients with QRS >=120ms is
based on insufficient clinical evidence of an increased treatment
effect of ICD in QRS >=120ms compared to QRS < 120ms

3. aNICE recommendation against ICD use in patients with QRS < 120

Comment noted. Following consultation, the
Committee explored the approaches used by
clinical specialists in defining high risk in
people with normal QRS duration. The
Committee heard that while age and sex were
regarded as important considerations in
assessing risk of sudden cardiac death these
are not the only factors used in clinical
practice. Others may include the degree of left
ventricular dysfunction and prior history of
myocardial infarction and presence of
cardiomyopathy. In addition, a range of other
potential prognostic like B-type natriuretic
peptide factors may be used. Taking into
account the high burden of premature deaths
in these subgroups the Committee was
persuaded to recommend ICDs in patients with
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Response

ms would be mis-aligned with European and USA clinical practice
guidelines, which threatens to undermine this NICE Guideline in
clinical practice because it cannot be soundly explained, for the

reasons given above.

We are concerned about the basis for excluding this group on cost
effectiveness grounds. In ICD patients with QRS < 120ms with NYHA I-lII
and LVEF < 35%, the ICERS in the original model are £25,714/QALY,
£26,181/QALY and £29,309/QALY in NYHA I, Il and Il respectively in the
base-case scenario preferred by NICE. The ACD communicates that the
Committee decided ICD is not cost-effective in this group taking into
consideration the uncertainties of evidence synthesis and the lack of a full

exploration of parameter uncertainty in the model.

As presented in ABHI original submission, real term prices (adjusted to 2011
equivalents) had fallen by 17% for CRT-P, 10.4% for CRT-D and 8% for ICD
between 2006 and 2011 (see Appendix 1 in the ABHI comments document).
The cost effectiveness ratios presented in the ABHI submission used device
and procedure costs from 2011. The ABHI recently was able to obtain cost
information for 2013, which show an 11% decrease since 2011 in the total
implant costs (device cost and implant procedure cost) for ICD (see
Appendix 1 in the ABHI comments document). Using 2013 costs,
recalculated ICERs are shown in the Table 2. (see table 2 in the ABHI
comments document)

It appears the Committee accepted ICERSs of £26,192 and £26,586 for other
patient groups in this appraisal. The ACD communicates that although the
Committee was conscious of the uncertainties surrounding the ICERs in the

a left ventricular ejection fraction less than 35%
with a normal QRS duration (less than 120ms)
with NYHA class I, Il and Ill symptoms, who
are considered to be at high risk of sudden
cardiac death (see FAD sections 4.3.17).

The updated costs were not based on average
selling prices to the NHS, and therefore the
ICERSs presented were not considered relevant
for the Committee’s decision-making
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patient groups with these ICERSs, it considered those ICERs acceptable
given the severity of the symptoms and the clinical plausibility of benefit.
However, the ICERSs for ICD in patients with QRS < 120ms, LVEF < 35% in
NYHA class | - Il are lower or at least on a par with the above ICERs which
were accepted. Given the function of an ICD device is to prevent SCD, and it
has a cost effectiveness ratio in NYHA class I-Il that is apparently at an
acceptable level for other patient groups in this appraisal, we request NICE
to reconsider this recommendation.

The level of uncertainty about the ICER for ICD in this patient group is not
more uncertain than other groups. As shown in Table 3 (please see table 2
in the ABHI comments document), the network meta-analysis included
sizeable patient numbers in each of the ICD patient groups with QRS < 120
ms.

It is clearly of interest to identify ways to improve the patient risk stratification
for ICD devices. As documented in the ACD, QRS duration is understood to
impact upon the efficacy of CRT, however, the importance of QRS duration
is less well understood as a predictor of ICD efficacy.

The relationship between prolonged QRS duration and SCD in patients with
heart failure became a controversial issue in 2004 when the US Centers for
Medicare and Medicaid (CMS) decided to limit reimbursement coverage of
ICDs to patients who meet specific QRS width criteria (> 120 ms) on the
basis of a subgroup analysis of the MADIT Il trial. The same sub-group
analysis led to the previous NICE Guidance for ICDs (TA95) to restrict ICD
therapy to those with QRS duration >120ms and LVEF <30% in the post-Mi
population. However, this QRS restriction was removed by CMS when data
became available from the SCD-HeFT trial. QRS duration was retained in
the final IPD NMA model due to the importance of this variable in predicting
CRT efficacy (Table 38, manufacturer submission). The estimated variation
in ICD efficacy across QRS duration bands may not represent a sound basis
for making different recommendations for ICD use according to QRS
duration.
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Neither of the principal European nor USA clinical practice guidelines
advocate that ICD therapy be restricted according to QRS duration, based
on the clinical evidence. The European Society of Cardiology (ESC)
recommend ICD regardless of QRS duration in NYHA II-11l patients with
EF<35%. Clinical guidance from the US recommends ICD in the same group
as well as in NYHA | patients with LV dysfunction due to prior Ml who are at
least 40 days post-Ml, and have LVEF less than 30% (see Appendix 2 for
full details in the ABHI comments document).

In alignment with the international clinical practice guidelines, a recent meta-
analysis (Katritsis et al, 2013) of primary prevention randomized controlled
trials comparing ICD and standard medical therapy concluded that QRS
duration does not appear to confer any additional value for selection of ICD
therapy.

Association of
British
Healthcare
Industries

CRT in patients with QRS 120-149ms, LBBB, NYHA II, LVEF < 35%

The ACD communicates that the NICE Committee was concerned that in
terms of CRT benefit, the subgroups with a QRS duration between 120 -149
ms were heterogeneous, containing some patients in whom CRT may be
inappropriate. Thus, ICD has been recommended in this group despite being
extendedly dominated by CRT-D with an ICER of £22,049.

The cost effectiveness ratios presented in the ABHI submission used device
and procedure costs from 2011, so the ABHI obtained updated cost
information for 2013 (see Appendix 1 in the ABHI comments document). The
updated ICER indicates that ICD is no longer extendedly dominated, and
has an ICER of £20,590. CRT-D now has an ICER versus ICD of £25,233.

Two studies and an individual patient meta-analysis are mentioned — the

The Committee considered the RethinQ,
EchoCRT and Cleland et al. studies in detail,
together with input from clinical specialists, and
remained concerned that the subgroups with a
QRS duration between 120 and 149 ms were
heterogeneous, containing some patients in

whom CRT may be inappropriate. The
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EchoCRT trial, the RethinQ trial, and the Cleland 2013 meta-analysis. From
EchoCRT, it is mentioned that that in patients with QRS durations of less
than 130 ms, the prognosis could be adversely affected with CRT-D. From
RethinQ, it was noted that in this small trial in people with narrow or slightly
prolonged QRS durations of less than 130 ms, it was inconclusive overall on
mortality, with wide confidence intervals, but the point estimate of effect
favoured ICDs. From the analysis by Cleland et al, 2013, it was reported that
the clinical benefit of CRT in patients with QRS durations between 120-140

ms was uncertain.

ABHI is concerned about the informal way in which these three studies
appear to have influenced the Committee’s recommendation regarding CRT
in patients with intermediate QRS durations (120-149 ms). We wish to draw
the attention of the Committee to additional information which must be
considered about these studies prior to letting them perhaps unduly

influence a decision:

* The Echocardiography Guided Cardiac Resynchronization Therapy
(EchoCRT) study included patients with NYHA Il or IV heart
failure, a LVEF < 35%, QRS < 130 ms. In addition, patients were
required to have echocardiographic evidence of mechanical
dyssynchrony (differences in the timing of contraction of different
myocardial segments). Mean baseline QRS in this study was
105 ms, which is far below the minimum QRS of 120 ms

conventionally accepted in CRT trials. CRT use in patients with

Committee concluded that, without more
robust analysis, it would be appropriate to take
a cautious approach to the use of CRT in this
intermediate QRS group. CRT-D was
recommended as a treatment option in patients
in NYHA class Il with a QRS duration between
120 and 149 milliseconds with LBBB. (see
FAD sections 4.3.20 to 4.3.21).
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QRS duration of less than 120 ms is unwarranted and should not
be considered. The novel result of this study simply is to negate
the use of echocardiographic measures of mechanical
dyssynchrony in patients with a QRS < 130 ms as a means of
identifying those who are most likely to have a good response to
CRT.

* The RethinQ trial was a small study (172 patients) with a short

duration of follow-up (6 months) in patients who had an indication
for an ICD and QRS < 130ms. The primary end-point was the
proportion of patients with an increase in peak oxygen
consumption of at least 1.0 ml per kilogram of body weight per
minute during cardiopulmonary exercise testing at 6 months.
Thus we consider the study does not provide substantive
evidence regarding the benefit of CRT in this evaluation.
Conversely, if the Committee believes the study has some
relevance, it is noted that the sub-group of patients with QRS >
120 ms experienced a significant improvement in the primary

end-point of peak oxygen consumption (P = 0.02).

» The Cleland et al, 2013, individual patient data level meta-analysis

has an important limitation compared to the ABHI analysis
submitted to NICE: the lack of access to individual patient data
from two large CRT trials. The COMPANION trial (1520 patients)
and the MADIT-CRT trial (1820 patients). This analysis found that
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the “estimated HR crossed 1.0 at 126 ms for all-cause mortality”
and the “95% confidence bounds excluded 1.0 beginning at ~140
ms”. This analysis excluded 18% of the patients randomised to
the CRT trials considered in the ABHI analysis. It is not therefore
credible to base decisions on these point estimate or statistical
significance results. Unlike the findings of the manufacturer
network meta-analysis, Cleland et al, 2013 found that after
adjusting for QRS duration, LBBB morphology was not a
significant predictor of the benefits of CRT. However, their
dataset was considerably smaller than the dataset presented to
NICE, and furthermore the trials they included were
overwhelmingly made up of patients with LBBB (73-87%), thus
their analysis may have lacked power to estimate the effects of
CRT in patients with or without LBBB.

Association of
British
Healthcare
Industries

CRT-D in patients with QRS >150, LBBB, NYHA Ill, LVEF < 35%

In NYHA Il patients with QRS 2150ms with LBBB, ICERs for CRT-D vs.
CRT-P were estimated at £30,548, £28,646 or £23,891 per QALY gained

depending

on whether a 5 year, 7.5 year or life-long constant treatment

effect is assumed. The Committee preferred a 5 year constant treatment

effect (discussed above) and it appears that the Committee decided not to

recommend CRT-D in this patient group based on the ICER being marginally
above £30,000/QALY in that scenario.

Comment noted. The Committee noted the
consultation comments that it would be
clinically counter-intuitive not to recommend
CRT-D in this patient group when CRT-D was
recommended in patients in lower risk
categories (that is, patients without LBBB) as
well as in patients with milder symptoms of
heart failure (NYHA classes | and Il). The
Committee noted that patients in this group
were severely symptomatic and at high risk of
sudden cardiac death and have the most
potential to benefit from a CRT-D device. The
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SCD is the most common cause of death for HF patients in NYHA class I,
accounting for 59% of deaths observed in the ABHI network meta-analysis.
We are concerned that the Provisional Guidance would exclude defibrillator
use in this population. Secondly, it will be illogical and difficult to justify to
either a clinician or a patient that someone with QRS >150, NYHA III with
LVEF < 35% who does not have LBBB may receive a CRT-D device;
whereas a similar patient who has LBBB will not be given the option of a

CRT-D device, despite having the same risk of SCD.

The ACD view that CRT-D is not cost effective seems to be based largely on
the ICER being £30,548/QALY, i.e. marginally above a £30,000 threshold.
The ICERs for all devices in this appraisal are not static and are expected to
decrease over time: as presented in ABHI original submission, real term
prices (adjusted to 2011 equivalents) fell by 17% for CRT-P, 10.4% for CRT-
D and 8% for ICD between 2006 and 2011.

The cost effectiveness ratios presented in the ABHI submission used device
and procedure costs from 2011, so the ABHI obtained updated cost
information for 2013. Total implant costs (device cost and implant procedure
cost) for CRT-P and CRT-D have fallen by a further 3% and 1% in the
meantime, with the effect that the ICER for CRT-D is practically unchanged.
The cost effectiveness results are presented in Tables 3 and 4 (see the

ABHI comments document).

Committee therefore concluded that for people
in NYHA class lll, with QRS duration more
than 150 milliseconds with or without LBBB,
both CRT D and CRT-P could be considered
cost effective (see FAD section 4.3.24).
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We request the Committee to recommend CRT-D in patients with QRS
>150, LBBB, NYHA Ill, LVEF < 35% given the ICER between £30,548,
£28,646 or £23,891 per QALY gained depending on whether a 5 year, 7.5
year or life-long constant treatment effect (as per original submission).

Internationally, CRT-D is widely used in this patient group. Details of the
international clinical practice guidelines are included in Appendix 2 (see the

ABHI comments document).

Association of
British
Healthcare
Industries

Additional comments

» A minority of heart failure patients receiving an ICD might need
frequent ventricular pacing, which means right ventricular (RV)
pacing in the case of an ICD. It's been shown that RV pacing is
deleterious because it can worsen heart failure and increase the
risk of atrial fibrillation. In the ACD, NYHA I-11l patients with QRS
120-149 for the most part are eligible for an ICD only. In patients
where a high percentage of ventricular pacing is to be expected,
we request the Committee to consider if CRT could be made an

available choice.

* Itwas remarked in the ACD that in general, patients in the trials were
about 10 years younger than the average age of people with

heart failure in the UK. However, the UK devices registry data

Comment noted. In patients with a QRS
duration between 120 and 149 milliseconds
with LBBB, CRT-D was recommended as an
option in patients in NYHA class Il and Ill and
CRT-P was also recommended in patients in
NYHA class Il (see FAD sections 4.3.21 and
4.3.22) .

Comment noted. The FAD has been updated
to include that the age of patients in the trials
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indicate that the average age of patients who receive a device in
the UK is similar patients in the trials.

was comparable with that of people in the UK
who receive devices (see FAD section 4.3.11).

British Heart
Rhythm Society
(formerly Heart
Rhythm UK)

The British Heart Rhythm Society (BHRS, formerly Heart Rhythm UK) is
pleased to have the opportunity to comment on the Appraisal Consultation
Document for implantable cardioverter defibrillators and cardiac
resynchronisation therapy for arrhythmias and heart failure (review of TA95
and TA120), published in January 2014.

We recognise the complexity of combining two sets of technology appraisal
guidance into a single unified document. We applaud the careful analysis of
clinical and cost effectiveness data and the work of the Southampton and
ABHI groups in analysing the clinical trial results. This has produced
innovative data which shed new light on efficacy in sub-groups which have

been difficult to study in individual trials.

In particular, we are pleased that the committee has agreed with BHRS’s
assessments regarding left ventricular function assessment, non-ischaemic
cardiomyopathy, non-sustained ventricular tachycardia, induction of

ventricular arrhythmias, atrial fibrillation, echocardiographic dyssynchrony,

and the utility of left bundle branch block in patients with QRS durations
between 120 and 149ms.

No change has been proposed to secondary prevention guidance and this is
appropriate.

The proposed guidance can be summarised in the following table. (see table

Comment noted.
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in the BHRS comments document). We would welcome the use of a similar
table in the final appraisal documents for clarity.

Whilst we recognise that these proposals significantly improve on previous
guidance, much more closely reflecting the current published trial data,
meta-analyses and international guidance, we have major concerns in four
patient categories: people with severe left ventricular impairment

(LVEF =35%) and QRS <120ms; people with severe left ventricular
impairment (LVEF <35%), QRS

120-149ms with LBBB and NYHA | or Il heart failure symptoms; and people
with severe left

ventricular impairment (LVEF £35%), QRS =2150ms with LBBB and NYHA IlI
heart failure symptoms.

We also question the selection of ICD therapy over CRT-D in patients with
NYHA Il symptoms and

QRS 120-149ms without LBBB

British Heart
Rhythm Society

We recognise that QRS duration is critical in the selection of patients who
benefit from CRT and that in the meta-analyses used in the appraisal, QRS
duration is associated with baseline risk and treatment effect. However, QRS
duration has never been used as an inclusion criterion for an ICD trial, and
we are concerned that there is significant heterogeneity between patients

with QRS <120ms, and that many are at high-risk of sudden cardiac death.

Data from the ABHI network meta-analysis published previously has shown

Comment noted. The Committee explored the
approaches used in defining high risk in people
with normal QRS duration. Taking into account
the high burden of premature deaths in these
subgroups, the Committee was persuaded to
recommend ICDs in patients with a LVEF less
than 35% with a normal QRS duration (less
than 120 milliseconds) with NYHA class I, Il
and Il symptoms, who are considered to be at
high risk of sudden cardiac death (see FAD
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highly favourable hazard ratios in all sub-groups other than women over 60-
years-old:

Gender | Age QRS ICD vs. OMT

Female | <60 <120 0.82 (0.60, 1.13)
>=60 | <120 1.01 (0.76, 1.36)

Male <60 <120 0.62 (0.48, 0.79)
>=60 | <120 0.76 (0.62, 0.94)

In the light of these data, BHRS requested the ABHI network meta-analysis

group to provide further details on ICER calculations within these subgroups.

These show ICERs for men under 60-years of £16,572 in NYHA |, £17,317
in NYHA Il and £19,378 in NYHA Ill. The committee has recognised (section
4.3.9) “that some patient characteristics, such as age, sex, QRS duration
and LBBB, were predictors of benefit from the different devices (effect
modifiers)” and we are very concerned at the prospect of denying ICD

therapy to groups of patients who derive significant clinical benefit.

As stated in the original BHRS submission, sub-set analysis of the MADIT I
data was used in previous NICE guidance to restrict ICD therapy to those
with QRS duration >120ms and LVEF <30%. However, there were no
statistically significant differences in the effect of ICD therapy on survival
when patients were stratified by QRS duration.

This Forest plot (please see BSHR comments in the evaluation report) also
demonstrates a greater benefit from ICD therapy in those <60 years.

Sub-set analyses of SCD-HeFT, do show a lower hazard ratio for patients
with QRS 2120ms than those <120ms but the relative risk reduction in those
with normal QRS duration is 16% at 5 years: (please see BSHR comments
in the evaluation report)

This also demonstrates the greater benefit from ICD therapy in males and

section 4.3.17).
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those <65 years. International guidance supports the implantation of ICDs in
patients with QRS <120ms:

a) North America

Current American College of Cardiology, American Heart Association and
Heart Rhythm Society guidance (Epstein et al. Guidelines for Device-Based
Therapy of Cardiac Rhythm Abnormalities: A Report of the American
College of Cardiology/American ACC/AHA/HRS 2008. J Am Coll Cardiol
2008;51:e1-e62 http://content.onlinejacc.org/cgi/content/full/51/21/e1): plot

(please see BSHR comments in the evaluation report for details)
b) European Society of Cardiology

Current ESC guidance (Guidance on the diagnosis and treatment of acute

and chronic heart failure

2012, McMurray et al. European Heart Journal 2012;33:1787-1847) states:
plot (please see BSHR comments in the evaluation report for details)

c) UK

Current NICE guidance (Technology Appraisal 95 Implantable cardioverter

defibrillators for arrhythmias, January 2006) states that ICD implantation is

recommended for patients:

A history of previous (more than four weeks) myocardial infarction (MI) and:

either

1 0ICD CRT ACD comments table to PM for appeal 23 04 2014.doc

Page 20 of 44




http://content.onlinejacc.org/cgi/content/full/51/21/e1



Confidential until publication

Consultee

Comment

Response

e Left ventricular dysfunction with an LVEF of less than 35% (no worse
than class Il of the New York Heart Association functional
classification of heart failure), and Non-sustained VT on Holter (24
hour electrocardiogram [ECG]) monitoring, and Inducible VT on
electrophysiological (EP) testing

or

e Left ventricular dysfunction with an LVEF of less than 30% (no worse
than class Il of the New York Heart Association functional

classification of heart failure),
and
o QRS duration of equal to or more than 120ms

Supported by trial data and meta-analyses, we BHRS that the absence of
non-sustained ventricular tachycardia or inducible VT on electrophysiology
testing does not identify a low-risk group. The current appraisal consultation
document does not recommend ICD therapy for any of these patients who

are currently receiving this therapy.

It should be noted that the majority of patients with QRS <120ms require
only single chamber ICDs. These have a lower cost and greater battery
longevity than the mean figures quoted in the ACD and would therefore be

expected to be reflected in lower ICERSs.

BHRS would like to reassure the committee that although ICD shocks can

cause distress, ICDs are not designed to be a primarily symptomatic
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treatment. When patients understand that the alternative to a shock would
usually be sudden death, they are very accepting of this treatment and
actively choose to continue it.

We urge the committee to reconsider the recommendation in this category of
patients in whom the ICERs for ICD therapy are £25,714 to £29,309 as there
is no other appropriate treatment to reduce their risk of sudden death.

British Heart
Rhythm Society

2) LVEF =35%, QRS 120-149ms The table below shoes ICERs using the
committee’s preferred model of a constant mortality treatment effect for 5
years followed by tapering over 20 years, taken from the original submission.
Treatments with ICERs <£30,000 are shown in bold, the treatment
recommended in the ACD is shown in red: (please see the table in the
BSHR comments in the evaluation report)

BHRS has concerns in 3 categories:

1) It is unclear why the guidance recommends ICD rather than CRT-D in
patients with QRS 120-149ms without LBBB and NYHA Ill symptoms when it
is extended dominated and CRT-D has an ICER of £24,311.

2) It is unclear why the guidance recommends ICD rather than CRT-D in
patients with QRS 120-149ms with LBBB and NYHA | symptoms when the
ICER for CRT-D is £23,080, below that accepted in for patients similar ECG
characteristics and NYHA Il symptoms.

3) Itis unclear why ICD implantation is recommended for patients with QRS
120-149ms with LBBB and NYHA Il symptoms when this is extended
dominated by CRT-D with an ICER of £22,049.

In section 4.3.17, the committee considered evidence from two trials

Comment noted. The Committee considered
the RethinQ, EchoCRT and Clelland et al.
studies in detail, together with input from
clinical specialists, and remained concerned
that the subgroups with a QRS duration
between 120 and 149 ms were heterogeneous,
containing some patients in whom CRT may
be inappropriate. The Committee concluded
that, without more robust analysis, it would be
appropriate to take a cautious approach to the
use of CRT in this intermediate QRS group.
CRT-D was recommended as a treatment
option in patients in NYHA class Il with a QRS
duration between 120 and 149 milliseconds
with LBBB. (see FAD sections 4.3.20 to
4.3.22).
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(RethinQ, N Engl J Med 2007;357:2461-71, and EchoCRT, N Engl J Med
2013;369:1395-1405) and a meta-analysis (Cleland et al. Eur Heart J
2013;34:3547-3556) in which an absence of benefit from CRT was found in
patients with narrow QRS and “was concerned that the subgroups with a
QRS duration between 120 and 149ms were heterogeneous, containing

some patients in whom CRT may be inappropriate”.

RethinQ was a trial of CRT in 172 patients with an LVEF less than 35%,
NYHA class Il heart failure symptoms, caused by either ischemic or non-
ischemic cardiomyopathy and a QRS duration of less than 130ms. A trend to
benefit from CRT was seen, with statistically significant improvements in
peak oxygen consumption in the pre-specified subgroup with QRS 2120ms
(p=0.02), and NYHA class in patients with both QRS =120ms (p=0.01) and
QRS <120ms (p=0.04): (please see the figure in the BSHR comments
document for details)

However, there was no statistically significant change in the primary end
point of the proportion of patients with an increase in peak oxygen
consumption of at least 1.0 ml per kilogram of body weight per minute during

cardiopulmonary exercise testing at 6 months.

EchoCRT was a software randomised trial of CRT in 809 patients with
NYHA class Ill or IV heart failure, LVEF < 35%, QRS duration of < 130 ms,
and echocardiographic evidence of left ventricular dyssynchrony. It
concluded that CRT did not reduce the rate of death or hospitalization for
heart failure in this group: (please see the figure in the BSHR comments
document for details)

It must be noted that the mean QRS duration of the patients in this trial was
only 105ms, well below the selection criterion proposed in this guidance.
Only 55 patients with QRS 120 to 129ms received CRT. Furthermore, on
subset analysis of QRS duration, the only group for which the confidence
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intervals do not cross unity, was mortality in patients with QRS <120ms:
(please see the forest plot in the BSHR comments document for details)

Unfortunately, LBBB was not reported in this trial so the effect of CRT in
patientswith QRS 120-129ms with LBBB cannot be determined.

The network meta-analysis published by Cleland et al. (Eur Heart J
2013;34:3547-3556) used data from 5 of the trials included in the individual
patient data network meta-analysis adopted in this appraisal. The authors
concluded that QRS duration was a powerful predictor of the effects of CRT
on morbidity and mortality in patients with symptomatic HF and left
ventricular systolic dysfunction. Patients who did not have LBBB appeared
to have less benefit from CRT, especially in the composite outcome, but
differences were not statistically significant.

Their model predicts mortality benefit from CRT in patients with QRS of
approximately = 126ms: (please see the figure in the BSHR comments for
details)

With the confidence intervals shown, and the trend to increased benefit in
those with LBBB, these findings are consistent with the BHRS
recommendation for CRT in patients with QRS 120-129ms and LBBB and
the ICERs of £22,049 and £23,080.

BHRS would like to reassure the committee that there is no clinical concern
about an adverse effect of CRT in patients with QRS 120-149ms and LBBB
and would urge reconsideration of this recommendation.

British Heart

3) LVEF =35%, QRS 2150ms with LBBB, NYHA Il BHRS has serious

The Committee noted the consultation
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Rhythm Society

concerns about the risk of sudden cardiac death in patients with LVEF
<35%, NYHA lll, QRS duration 2150ms and LBBB. It is counter-intuitive to
implant a CRT-P device rather than CRT-D in patients with these
characteristics when patients in lower risk categories — the absence of LBBB
and/or milder symptoms — are recommended to undergo CRT-D
implantation. Whilst a CRT-P device will improve patient symptoms, it cannot
prevent sudden cardiac death due to ventricular arrhythmias, and SCD this
remains the commonest cause of death in this group of NYHA IlI patients.
BHRS would like to ask the committee to reconsider CRT-D treatment in this
patient group with an ICER of just over £30,000.

comments that it would be clinically counter-
intuitive not to recommend CRT-D in this
patient group when CRT-D was recommended
in patients in lower risk categories (that is,
patients without LBBB) as well as in patients
with milder symptoms of heart failure (NYHA
classes | and Il). The Committee noted that
patients in this group were severely
symptomatic and at high risk of sudden cardiac
death and have the most potential to benefit
from a CRT-D device. The Committee
therefore concluded that for people in NYHA
class lll, with QRS duration more than 150
milliseconds with or without LBBB, both CRT-D
and CRT-P could be considered cost effective
(see FAD section 4.3.24).

British Heart
Rhythm Society

4) Other points

BHRS would like to ask the committee to consider including the following

points in its final guidance:

a) Congenital heart disease For secondary prevention, the guidance should
state that ICD implantation is indicted for “high risk” patients who have

undergone surgical repair of congenital heart disease.

b) Patient choice While a patient may have a recognised cost-effective
indication for an ICD and/or a CRT device, they may have carefully
considered reasons why they do not want to undergo such a procedure. The
advantages and disadvantages of the treatment options must be clearly and
honestly discussed and, as far as possible, individualised for that patient in

order for them to come to a fully informed decision. Patient literature and

Comment noted.

a) Because there was no new randomised
evidence, the Committee was satisfied
that the recommendations for
implantable cardioverter defibrillators in
NICE technology appraisal guidance 95
about secondary prevention of
ventricular arrhythmias did not need to
be changed (see FAD section 4.3.3).

b) The importance of patient choice and

counselling has been emphasised in
the FAD (see FAD section 4.3.8)
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decision aids should be developed to help in this discussion and decision

making. The patient’s wishes must be respected.

¢) End of life care Defibrillators can be deactivated by simple non-invasive
re-programming, and this is appropriate in a patient receiving terminal care
for heart failure cancer or any other reason. Deactivation of defibrillator
therapy will prevent the patient receiving painful and futile shocks at the end
of their life. It is both legal and ethical to deactivate implanted devices after
full discussion and agreement with a competent patient. Advice is provided
in a British Heart Foundation booklet written by Dr James Beattie in 2009,
Implantable cardioverter defibrillators in patients who are reaching the end of
life” which is available from the BHF website
(http://publications.bhf.org.uk/publications.aspx M105 ICDs end of life
booklet). Deactivation of CRT and/or bradycardia pacing is not required in
this situation as pacing stimulation is asymptomatic. ICD therapy can be
deactivated with affecting pacing. The depletion of a device battery should

always allow reassessment of the continuing need for device therapy.

d) National data collection National audit data collected by the national
pacemaker and ICD database (www.devicesurvey.com) has demonstrated
significant disparity in ICD and CRT implantation rates across the UK which
cannot be explained by disease prevalence. The cause of this apparent
inequality of access is unknown and requires further research. We suggest
that NICE guidance should require each implanting centre to submit

complete and timely audit data to the national database with a minimum

¢) The information on end of life care in
patients with a defibrillator device has
been included (see FAD section 4.3.8)

d) NICE usually produces a clinical audit
tool containing clinical audit standards
based on NICE guidance to help with
monitoring of local practice.
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data set including aetiology, NYHA functional class, left ventricular ejection
fraction, QRS duration, history of ventricular arrhythmias (primary or
secondary prevention) and complication rates. Expected implant rates for
ICD and CRT have been very helpful in planning services and we would

welcome revised rates in the new guidance.

e) Reassessment When a patient is assessed and found not to fulfil NICE
guidance criteria for device implantation, we recommend reassessment at
annual review or when there is a clinical event or other change in symptoms

or treatment.

f) Implantation and follow-up The implantation of ICD and CRT devices is
complex and can be time consuming. The complication rates are
significantly higher than for bradycardia pacemakers. Device follow-up is
also complex and time consuming with a requirement for individualisation of
programming to optimise response and minimise the risk of inappropriate
therapy. This includes the requirement for optimisation of programming in
CRT devices with echocardiographic assessments, particularly in those who
do not initially improve following implantation. In addition, patients with
indications for ICD and CRT are complex and most have heart failure and
other co-morbidity. They require frequent and expert clinical review to
optimise symptoms and prevent decompensation and sudden death.
Because of the effects of their underlying disease and treatment, many
patients require psychological assessment and support. Implant and follow-

up centres also need robust databases and protocols to deal with device

e) Comment noted. Guidance on
reassessment is beyond the scope of
this appraisal.

f) Comments noted. This is an
implementation issue and is beyond the
remit of the NICE Appraisal Committee.

g) Comments noted.
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complications and advisories with 24-hour cover for emergencies. It is
BHRS'’s view that to maintain clinical the cost-effectiveness seen in the
clinical trials, these devices should be implanted by high-volume operators in

high-volume centres.
g) Other key points
1) All patients should receive optimal pharmacological and other therapies.

2) All patients with cardiovascular disease should be fully assessed in order
to identify patients who would benefit from device therapy.

3) Patients who are found not to have a device indication should be

reassessed annually or sooner if there is a change in their clinical status.

4) The advantages and disadvantages of device therapy should be
discussed with all patients to allow them to come to a fully informed decision.

5) Patients with a high risk cardiac condition and a history of syncope are at
similar risk of sudden cardiac death as those resuscitated from cardiac
arrest and benefit from ICD implantation.

6) There are no large randomised controlled trials of primary prevention ICD
therapy in patients with rare high risk cardiac conditions. The best available
contemporary evidence of risk factors should be used to guide therapy.

7) Patients with QRS prolongation caused by necessary right ventricular
pacing benefit from up-grade to a CRT device.

8) Patients with a bradycardia pacing indication and impaired ventricular

function benefit from CRT.

9) The benefit of CRT shown in patients in atrial fibrillation is similar to sinus
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rhythm providing a high proportion of beats are biventricularly paced. This
may require pharmacological treatment or ablation.

British Heart
Rhythm Society

5) BHRS recommendations

1) All patients should undergo appropriate diagnostic tests to establish the
aetiology and optimal management of their heart condition. It is essential to
identify patients with conditions which can be cured with ablation therapy

such as fascicular tachycardia or right ventricular outflow tract tachycardia.

2) All patients should receive optimal pharmacological therapy for their

condition.

3) Patients should undergo revascularisation when indicated (NICE clinical
guideline 126 — Management of Stable Angina. July 2011.
http://guidance.nice.org.uk/CG126 ).

4) All patients should be assessed for relative and absolute contraindications
to device therapy and co-morbidity which increases the risk of treatment or
reduces its efficacy. These include myocardial infarction or revascularisation
within 4 weeks unless the patient has had a secondary prevention ICD
indication. This should be explained to the patient and weighed in decision
making.

5) All patients should have their condition and its management options

discussed with them to make a fully informed decision.

6) If a decision is made not to implant a device, this should be reviewed at

least annually or when there is a significant change in the patient’s condition.

Comments noted. Detailed guidance on the
treatment and care pathway for patients with
left ventricular dysfunction is beyond the remit
of this appraisal.
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Based on the currently available data, BHRS recommends that in the
absence of a fully reversible cause (including an arrhythmia which can be
prevented by ablation therapy), patients on optimal pharmacological therapy,
with expectation of life expectancy of 21 year and with a quality of life

acceptable to the patient:

Patients with LVEF <35% (regardless of aetiology) should routinely be
considered for a device based on their symptoms (NYHA functional class)
and QRS duration: NYHA

NYHA | NYHA I NYHA Il | ambulant NYHA IV
QRS <120ms ICD ICD ICD OPT
120-149 no LBBB | ICD ICD CRT-D CRT-D

120-149 + LBBB | CRT-D | CRT-D | CRT-D CRT-D

2150ms CRT-D | CRT-D | CRT-D CRT-D

CRT-P (pacemaker) implantation should be offered in place of CRT-D

(defibrillator) when ICD therapy is contraindicated or declined by the patient.
1) Patients with LVEF >35% (without NYHA IV symptoms):

e with spontaneous sustained ventricular arrhythmias or
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e with inherited conditions with high risk features for sudden cardiac
death according to the best available evidence

should routinely be considered for: ICD

2) ICD implantation should not be performed within 4 weeks of a myocardial
infarction or revascularisation unless the patient has a secondary prevention

indication.

British Society for
Heart Failure

We would like to thank NICE for a much improved document. This has
shrunk considerably from two large volumes to 71 pages, and the standard
of writing is dramatically better. Although there have been a number of
positive developments as a result of this provisional guidance, there are a

number of omissions/anomalies that give us cause for concern.

Positive findings:
1) The inclusion of selected patients with non-ischaemic

cardiomyopathy for ICD therapy (a population that was previously not

considered in the previous TA95)

2) Patients with a broad QRS (>150ms), severe LVSD (LVEF <35%),
and NYHA I-Il are added to the recommendations for CRT-D

3) Removal of the need for non-sustained VT or positive EP studies as

selection criteria for ICD therapy

4) The removal of echo dyssynchrony as a selection criterion for CRT

Comment noted.
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Concerns: )
1-2) The Committee explored the
1) ICDs are not recommended in the provisional guidance for patients approaches used in defining high risk in

with a QRS <120ms. This group represents a large proportion of heart
failure patients that might be denied important life-saving therapy, and is the
group largely represented by the MADIT-II study where half of patients had a
narrow QRS (N Engl J Med 2002;346:877-83). In this study, there was a
31% RRR in overall mortality, with no difference in outcome in those with a
narrow QRS on subgroup analysis. Meta-analysis including the results from
SCD-HeFT suggests that QRS duration has little effect on the benefit to be
gained from ICD (Heart Rhythm 2013;10:200-6).

2) Particularly with regards to defibrillators, it would seem appropriate to
emphasise that guidance does not mandate therapy. This is particularly

relevant is certain demographic subgroups.

a. AGE - As has been mentioned in the document, the mean age in
clinical studies is younger than those in the general heart failure population.
Generally, elderly patients are more interested in symptomatic improvement
rather than reduction in sudden death, and in such a cohort, ICD therapy
may be inappropriate or undesired. Furthermore, there is evidence from a
meta-analysis of ICD studies (Santangeli et al. Ann Intern Med.
2010;153:592-599) that ICDs primarily benefit younger patients (<60 years).

b. GENDER - There is evidence from a large American registry

people with normal QRS duration. The
Committee heard that while age and
sex were regarded as important
considerations, these are not the only
factors used in clinical practice. Others
may include the degree of left
ventricular dysfunction, history of
myocardial infarction including extent
and location of myocardial damage and
presence of cardiomyopathy. In
addition, a range of other potential
prognostic factors may be used, like B-
type natriuretic peptide. Taking into
account the high burden of premature
deaths in these subgroups, the
Committee was persuaded to
recommend ICDs in patients with a
LVEF less than 35% with a normal
QRS duration (less than

120 milliseconds) with NYHA class |, Il
and Il symptoms, who are considered
to be at high risk of sudden cardiac
death (see FAD section 4.3.17).
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(National Cardiovascular Data Registry 2012) and sub-group analyses from
SCD-HeFT and MADIT-II, that it is male patients that seem to confer benefit
from primary prevention ICDs. Women on the other hand appear to have a
higher complication rate following ICD implantation.

3) The discrepancy in patients with NYHA class Il and QRS>150ms.
Those with LBBB have been allocated CRT-P, and those with non-LBBB
allocated CRT-D. CRT has a much stronger evidence base in LBBB, and
those with a wide QRS are at particular risk. We would suggest the same
recommendation of “CRT-D or CRT-P” in either category. This is in keeping
with the 2012 ESC heart failure guidelines — see below (from European
Heart Journal doi:10.1093/eurheartj/ehs104):

(please see BSHF comments in the evaluation report for details)

4) The exclusion of CRT-D in patients with NYHA Il heart failure,
LVEF<35%, LBBB and QRS 120-149ms. Again, this is at odds with the ESC
Guidelines who recommend “CRT, preferably CRT-D” in patients with a QRS
duration 2130ms (please see BSHF comments in the evaluation report for

details).

3) The Committee noted the
consultation comments and has
recommended CRT-P or CRT-P for
people in NYHA class lll, with QRS
duration more than 150 milliseconds
with LBBB (see FAD section 3.4.24).

4) The Committee noted the consultation
comments and has recommended CRT-D for
people with NYHA class Il symptoms with a
QRS duration between 120 and 149
milliseconds with LBBB (see FAD section
4.3.21)

British Society for
Heart Failure

We would be grateful if NICE would consider these points. In summary, the
BSH are happy with the guidance for the categories highlighted in green in

the figure below, but we feel strongly that the alterations to the

Comments noted.
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recommendation (highlighted in yellow) should be given serious
consideration (please see BSHF comments in the evaluation report for
details).

British The British Cardiac Society (BCS) welcomes the review of TA95 and TA120. | Comment noted.

Cardiovascular
Society

The combination of both into a single document is a positive step. The
review is thorough and utilises all of the relevant evidence in the literature.
Many notable improvements have been made to the guidelines. However,

there are a couple of recommendations that fall outside of standard practice

and will come as a surprise to the majority of clinicians who work in this field.

BCS would like to highlight some concerns regarding the recommendations
for devices in patients with LVSD (EF<35%). We also have minor comments

to make regarding the format of the document itself.

British
Cardiovascular
Society

Significant concerns:

A) Recommendation for no device therapy in patients with LVSD <35%,
QRS<120msec, NYHA I-III.

1) The recommendation to not implant ICDs in patients with EF<35%,

QRS<120msec is out of line with clinical opinion in the UK.

2) ICDs are recommended for this group in both American guidelines

The Committee explored the approaches used
in defining high risk in people with normal QRS
duration. The Committee heard that while age
and sex were regarded as important
considerations, these are not the only factors
used in clinical practice. Others may include
the degree of left ventricular dysfunction,
history of myocardial infarction including extent
and location of myocardial damage and
presence of cardiomyopathy. In addition, a
range of other potential prognostic factors may
be used, like B-type natriuretic peptide. Taking
into account the high burden of premature
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(Epstein et al, J Am Coll Cardiol 2008;51:el-e62) and European guidelines
(McMurray et al. European Heart Journal 2012;33;1787-1847).

3) There is no evidence to support the assertion that patients in this
category do not benefit (in terms of prognosis) from implantation of an ICD.
Indeed the randomised controlled trials clearly demonstrate a survival
benefit in this cohort. Consensus amongst clinicians is that use of
QRS<120msec to differentiate those patients with EF<35% eligible for ICD

implantation is fundamentally flawed and not evidence based.

4) The cost-effectiveness analysis submitted by the manufacturers
relating to EF<35%, QRS<120msec is very confused. Patients with
QRS<120msec cannot by definition have LBBB or non-LBBB. Therefore
QRS <120msec ‘LBBB’ and ‘Non-LBBB’ can’t have different ICERs. The
committee acknowledge this issue regarding the cost effectiveness analysis
yet appear to use these data to exclude ICD implantation (despite ICERs <
£30000 and comparable to devices recommended in other patient groups).

5) The committee are aware that subgroups of patients within this
cohort are at highest risk and therefore benefit most from ICD implantation
e.g. men <60yrs. Specific guidance could be made recommending
implantation in this sub group. The risk factors of age and gender are used
to guide intervention in other circumstances e.g. anticoagulation in Atrial
Fibrillation using the CHA2DS2VASc scoring system (see NICE Atrial

deaths in these subgroups, the Committee was
persuaded to recommend ICDs in patients with
a LVEF less than 35% with a normal QRS
duration (less than 120 milliseconds) with
NYHA class |, Il and Il symptoms, who are
considered to be at high risk of sudden cardiac
death (see FAD section 3.4.16 and 3.4.17).
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Fibrillation guidance published for consultation 14.1.14).

We do however recognise difficulties in using gender and age when writing
guidance. A compromise might be along the lines of:

‘ICD implantation is not routinely recommended in patients with NYHA I-Il,
EF<35%, QRS<120msec however may be considered in those patients

where it is deemed clinically appropriate.’

BCS strongly suggests that the committee reconsider the recommendation
not to implant ICDs in patients with EF<35%, QRS<120msec.

B) Recommendation for CRT-P rather than CRT-D in patients with
NYHA Il heart failure, LVSD<35% and LBBB>150msec

1) It seems perverse to implant a CRT-P device into the cohort of
patients that have repeatedly shown the most benefit from CRT-D in clinical
trials, whilst offering CRT-D to patients at less risk of sudden arrhythmic
death. This is the exact group of patients that benefit most from CRT-D and

were targeted for this therapy in the previous NICE guidance.

2) The committee acknowledge that differentiation of NYHA Il and
NYHA Il can be difficult for the clinician. Patients also move between these

two NYHA classes during disease progression. The decision to implant a

The Committee noted the consultation
comments and has recommended CRT-D or
CRT-P for people in NYHA class lll, with QRS
duration more than 150 milliseconds with
LBBB (see FAD section 3.4.24).
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CRT-P or a CRT-D will therefore prove problematic and open to

interpretation.

BCS strongly suggests that the committee reconsider the recommendation
not to implant CRT-D in patients with EF<35%, QRS>150msec, LBBB and
NYHAIIl symptoms.

(03] Recommendation for ICD rather than CRT-D in patients with NYHA |-
Il heart failure, LVSD<35% and LBBB 120--149msec

Similarly to above, it is unclear why CRT is not recommended for patients in
this cohort. Firstly, NYHA Il symptoms are often difficult to distinguish
clinically from NYHA 1l (where CRT-D is an option). Secondly, MADIT-CRT
provides clear evidence of clinical benefit in this group. Thirdly, the
calculated ICER for CRT-D appears less than that in NYHA Il where CRT-D

is recommended.

4) The Committee noted the consultation
comments and has recommended CRT-D in
people with NYHA class Il symptoms with a
QRS duration between 120 and 149
milliseconds with LBBB (see FAD section
4.3.20)

Minor Comments

1) We welcome the combination of ICD and CRT recommendations into
a single guideline. The proposed format could however be improved as the
guideline is quite cumbersome and difficult to read in its current state. A

summary table of recommendations for the primary prevention cohort with

Comment noted.

1) Atable had been included. Please see
FAD section 1.2
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LVSD (EF<35%) would be helpful. E.g. (please see BCS comments in the
evaluation report for details)

2) The description of three populations of patients is unhelpful to the
clinician. There is significant overlap between ‘Population 2’ (LVSD and
heart failure) and ‘Population 3’ (LVSD and heart failure and risk of sudden

cardiac death). We would recommend removal of this classification.

2) Comment noted. This comment relates
to the approach taken by the
Assessment Group which was
consequently considered by the
Committee. In line with the NICE
process, all evidence that was part of
the Committee’s deliberations is
presented in the FAD.

Royal College of

The RCP is grateful for the opportunity to respond to the above ACD. We

Comment noted. Please see responses to the

Physicians have had sight of the submissions from the British Cardiovascular Society comments by BHRS and BSHF above.
(BCS) and the British Society for Heart Failure (BSH) and wish to endorse
both sets of comments, which are consistent in their concerns.
Arrhythmia Arrhythmia Alliance is delighted to have the opportunity to comment on the Comment noted. The Committee noted the
Alliance consultation comment and has revised its

Appraisal Consultation Document on implantable cardioverter defibrillators
and cardiac resynchronisation therapy for arrhythmias and heart failure
(review of TA95 and TA120), published in January 2014.

It is clear that the proposals are indeed an improvement on current
guidelines; however we are extremely concerned that should the proposed
guidance be approved, then those patients with LVEF < 35% and QRS<
120ms will be at high risk of sudden cardiac death. These patients as
detailed above are included for devices in the American College of

Cardiology Guidelines, AHA Guidelines and HRS Guidelines, more

preliminary recommendation in patients with
LVEF less than 35% and with a nhormal QRS
duration (see FAD section 3.4.17)
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Consultee Comment Response
importantly; the ESC Guidelines also include these patients.
We would question why UK patients should be denied access to the same
therapy and in turn quality of life as their European counterparts.
Comments received from commentators
Commentator Comment Response
Healthcare 1. Do you consider that all the relevant evidence has been taken into account? Comments noted.
Isr?:g:;;\;edment If not, what evidence do you consider has been omitted, and what are

the implications of this omission on the results?

1) Data included is up to date and fairly comprehensive. No guidance is
offered for patients with heart failure and atrial fibrillation and | think that
it should be emphasised that patients with atrial fibrillation may be less
likely to benefit from CRT, particularly if their heart rate is not well
controlled.

2. Do you consider that the analysis of clinical and cost effectiveness has used
an appropriate comparator which reflects Scottish practice? If not,

please explain.

2) Yes

3. Do you consider that the summaries of clinical and cost effectiveness are
reasonable interpretations of the evidence? If not, in which areas do you

consider that the summaries are not reasonable interpretations?
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3) Yes although the cost of an admission to hospital with heart failure, in my
opinion, seems to be an underestimate thereby increasing the ICER of

device therapy

4. Are the provisional recommendations of the Appraisal Committee sound
and do they constitute a suitable basis for the preparation of guidance
to the NHS? If not, why do you consider that the recommendations are

not sound?
4) Yes
5. Are the patient pathways and treatment options described in the

assessment applicable to NHSScotland? If not, how do they differ in

Scotland?

| think that they are directly applicable in Scotland

6. Would the provisional recommendations change the patient pathways
and/or patient numbers in NHSScotland? If so, please describe what these changes

would be.

Patient numbers treated with CRTP and CRTD will increase due to the expanded
implantation criteria. Further financial and human resource in implanting and follow-
up centres will be required to deal with this increased activity. In particular, all follow-
up centres should have dedicated arrhythmia nurses to help counsel patients before

and after device implantation where needed
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7. Do you think there is any reason why this provisional guidance would not be

as valid in Scotland as it is in England and Wales? If yes, please explain why this is

the case.
No
8. Please add any other information which you think would be useful to NICE

or helpful in guiding the Scottish response to this assessment

I welcome the updated NICE guidance on device therapy. CRT in particular has
made an enormous difference to my patients and it can completely transform their
lives and without doubt prevents recurrent admissions to hospital. The costs are
decreasing rapidly year on year and the net cost of these devices has fallen

dramatically as demonstrated by this document.
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Comments received from members of the public

Role’ Section Comment Response

NHS 1 In general | think the guidelines are excellent, however, | have one are of The Committee explored the approaches used in

Professional (Appraisal . . S . defining high risk in people with normal QRS
Committe | Maor concern. One group of patients at high risk of SCD who will be duration. The Committee heard that while age and
e's disadvantaged are younger patients with extensive infarction who do not sex were regarded as important considerations,
preliminar ‘o > these are not the only factors used in clinical
y have QRS duration > 120ms. practice. Others may include the degree of left
recomme | As a practicing devices cardiologist | not infrequently see patients with ventricular dysfunction, history of myocardial
ndations) infarction including extent and location of

premature coronary disease (age < 60 years) and EF < 35%. Often these
patients have younger families and they have a high risk of sudden
arrhythmic death.

Whilst | appreciate that NICE cannot discriminate on basis of age, it
cannot be right that this group are denied potentially lifesaving treatment
because of a narrow QRS whereas an 85 year old with a QRS of 125ms
would qualify especially since the QRS duration criteria are based on
subgroup analysis of studies and thus lacks statistical validity.

| strongly feel that the current CRG guidelines which are consistent with

ESC and ACC/AHA guidelines for this group should be considered as a
reasonable way to proceed.

myocardial damage and presence of
cardiomyopathy. In addition, a range of other
potential prognostic factors may be used, like B-
type natriuretic peptide. Taking into account the
high burden of premature deaths in these
subgroups, the Committee was persuaded to
recommend ICDs in patients with a LVEF less than
35% with a normal QRS duration (less than 120
milliseconds) with NYHA class |, Il and 11l
symptoms, who are considered to be at high risk of
sudden cardiac death (see FAD section 3.4.16 and
3.4.17).

" When comments are submitted via the Institute’s web site, individuals are asked to identify their role by choosing from a list as follows: ‘patent’, ‘carer’, ‘general public’, ‘health
professional (within NHS)’, ‘health professional (private sector)’, ‘healthcare industry (pharmaceutical)’, ‘healthcare industry’(other)’, ‘local government professional’ or, if none of
these categories apply, ‘other’ with a separate box to enter a description.
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Role Section Comment Response
NHS 1 These preliminary recommendations are at odds with current clinical The Committee explored the approaches used in
Professional (Appraisal | practice which follows the European guidelines. These advocate ICD defining high risk in people with normal QRS
Committe | therapy for patients with a narrow QRS (duration less than 120 ms). If duration. The Committee heard that while age and
e's these guidelines are implemented then defibrillator therapy will be withheld | sex were regarded as important considerations,
preliminar | from a high risk group of patients namely those who are male and under these are not the only factors used in clinical
y 60 years of age who have had a large anterior myocardial infarction practice. Others may include the degree of left
recomme | resulting in severe LVSD with a QRS duration of less than 120ms. ventricular dysfunction, history of myocardial
ndations) infarction including extent and location of
myocardial damage and presence of
cardiomyopathy. In addition, a range of other
potential prognostic factors may be used, like B-
type natriuretic peptide. Taking into account the
high burden of premature deaths in these
subgroups, the Committee was persuaded to
recommend ICDs in patients with a LVEF less than
35% with a normal QRS duration (less than 120
milliseconds) with NYHA class |, Il and 1lI
symptoms, who are considered to be at high risk of
sudden cardiac death (see FAD section 3.4.16 and
3.4.17)
3 (The The technology has become considerably cheaper since this analysis. The | Comment noted.
technolog | cost of a complete ICD system is now far less than that quoted and this
ies) has considerable bearing on the ICER and QALY calculations used to
determine if therapy is cost effective or not.
4 The recommendation that ICD therapy be withheld from patients with a Comment noted. See FAD sections 4.3. 8 and
(Evidence | QRS less than 120 ms seems to have been influenced by the belief that 4.3.17
and inappropriate shocks are common and distressing in this subgroup of
interpretat | people. Although inappropriate shocks can happen they are not
ion) commonplace in everyday practice. The committee appear to have

neglected to recognise that young male patients (under 60) with severe
LVSD due to IHD are in fact a high risk group and that denying this
subgroup ICD therapy will result in an increase in sudden cardiac deaths.
Other technologies have been assessed against an acceptable ICER of
£30000 per QALY which would indicate that ICD therapy for the normal
QRS group is cost effective.
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Arrhythmia Alliance

National Institute for Health and Clinical Excellence

Multiple Technology Appraisal

Implantable cardioverter defibrillators for the treatment of
arrhythmias and cardiac resynchronisation therapy for the
treatment of heart failure (review of TA95 and TA120)

Response from: Arrhythmia Alliance

Prepared by , MBE FRCP (Edin)

Arrhythmia Alliance is delighted to have the opportunity to comment on the Appraisal
Consultation Document on implantable cardioverter defibrillators and cardiac
resynchronisation therapy for arrhythmias and heart failure (review of TA95 and TA120),
published in January 2014,

Itis clear that the proposals are indeed an improvement on current guidelines; however we
are extremely concerned that should the proposed guidance be approved, then those
patients with LVEF € 35% and QRS< 120ms will be at high risk of sudden cardiac death.

These patients as detailed above are included for devices in the American College of
Cardiology Guidelines, AHA Guidelines and HRS Guidelines, more importantly; the ESC
Guidelines also include these patients.

We would question why UK patients should be denied access to the same therapy and in
turn quality of life as their European counterparts.






)

Implantable cardioverter defibrillators for the treatment of
arrhythmias and cardiac resynchronisation therapy for the
treatment of heart failure (review of TA95 and TA120)
[ID481]

Manufacturers’ Comments on Appraisal Consultation Document (ACD)

The ABHI would like to thank NICE for the opportunity to comment on the ACD. We are
grateful for the collaborative engagement with device manufacturers and other stakeholders
that has been undertaken in arriving at the provisional recommendations.
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Executive Summary

While the recommendations contained within the ACD would improve patient access in
certain patient groups to ICD and CRT devices, we are concerned that in some instances
the recommendations do not represent a sound basis for guidance to the NHS.

1. QRS <120ms, NYHA I-lll, LVEF < 35%

To exclude the option of ICD therapy in patients with QRS <120ms would place NICE
guidance at odds with European and North American guidance. Patients within this group
are at high risk of sudden cardiac death and thus gain a mortality benefit from an ICD. To
exclude these patients would be counter to the aims of NHS Outcomes Framework Domain
1 ‘preventing people from dying prematurely’.

The Committee did not recommend within this group on the basis of cost-effectiveness.
However, the ICERs presented in this group of patients are similar to those in other groups
that have received a recommendation for device therapy. The ICERs reduced significantly
when the model is re-run using recently collated 2013-14 prices/tariffs (see below).

2. QRS 120-149, LBBB, NHYA I, LVEF < 35%
ICD has been recommended in this group despite being extendedly dominated by CRT-D
with an ICER of £22,049.

Three individual studies have been cited as the reason for this recommendation. It seems
contrary to the principles of evidence evaluation in a Technology Appraisal to select out
individual studies that have already been taken into account in the ABHI review of the
relevant available data that informs device treatment in this group of patients.

Each of the individual studies referred to in the ACD have significant limitations that
apparently were not considered. For instance, the Echo-CRT study only is informative about
the lack of value of echocardiography in selecting patients with QRS <130ms for CRT. It
does not indicate a lack of benefit of CRT in QRS 120-149ms, NYHA Il, LVEF <35%
patients.

3. QRS >150, LBBB, NYHA Ill, LVEF < 35%

It is clinically counter-intuitive not to recommend CRT-D as an option for these patients when
patients without LBBB can be offered CRT-D. Sudden Cardiac Death (SCD) is the most
common cause of death in these patients and to exclude patients from the protection offered
by CRT-D would be counter to the aims of NHS Outcomes Framework Domain 1 ‘preventing
people from dying prematurely’.

The ICER is marginally above £30,000 per QALY when a 5-year constant mortality effect is
assumed, however, it is below £30,000 when the 7.5 year constant mortality effect is
considered. This effect duration is more conservative than that deemed acceptable in the
previous appraisal.





o

Concluding remarks

The ABHI and clinical representation have articulated already, and would like to emphasize,
that the indications proposed herein for ICD and CRT devices do not imply there is a device
for every heart failure patient. The heart failure population eligible for any of the devices in
this appraisal is a highly selected sub population.

The uncertainty that the Committee noted to be present in some of the clinical and economic
evidence in this appraisal is remarkably decreased compared to the previous appraisals in
TA 095 & 120. The ABHI believes that given the evidence presented for this appraisal, the
level of uncertainty is generally at acceptable levels.
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Provisional Guidance

The recommendations for ICD are unchanged in secondary prevention and familial
conditions and patients who have undergone surgical repair of congenital heart disease.
These indications were not re-evaluated in the current review. The recommendations in this
review are:

Table 1. ACD recommendations (with ABHI highlights for discussion)

With LBBB NYHA | NYHA Il NYHA Il NYHA IV

<120 ms No OMT OMT OoOMT OoOMT

No ICD ICD ICD CRT-P

120-149 ms

Yes ICD ICD CRT-P or CRT-D CRT-P

No CRT-D CRT-D CRT-P or CRT-D CRT-P
>150ms

Yes CRT-D CRT-D CRT-P CRT-P

All patients must have LVEF < 35%

General comments on Provisional Guidance
The Provisional Guidance includes positive developments on TA095 and TA120:

e Selected non-ischaemic cardiomyopathy patients are added to the recommended
indications for an ICD;

e Patients with QRS > 150 ms in NYHA class I-ll with LVEF < 35% are added to the
recommended indications for a CRT-D; and

e Non-sustained VT, positive VT stimulation study and dys-synchrony proven by
echocardiography have been removed as selection criteria.

However, the Provisional Guidance has excluded patient groups or device choices, despite
the clinical and cost-effectiveness evidence provided by the ABHI that supports the
interventions as an efficient use of NHS resources:

1. ICD excluded for patients with QRS < 120ms, NYHA I-1ll, LVEF < 35%
2. CRT-D excluded for patients with QRS 120-149ms, LBBB, NHYA II, LVEF < 35%
3. CRT-D excluded for patients with QRS >150ms, LBBB, NYHA Ill, LVEF < 35%

The ABHI requests the Committee to consider comments which concern four topics:
o Duration of constant mortality benefit included in cost effectiveness model
¢ The consideration of evidence for the use of interventions in three subgroups:
o0 ICD for patients with QRS < 120ms, NYHA I-lll, LVEF < 35%;
0 CRT-D for patients with QRS 120-149ms, LBBB, NHYA II, LVEF < 35%
0 CRT-D for patients with QRS >150ms, LBBB, NYHA lll, LVEF < 35%





abhi

Estimated duration of constant mortality benefit

The base case analysis submitted by the ABHI assumes that the mortality benefit is constant
for 7.5 years followed by a linear tapering until year 20. However, the ACD communicates
that the Committee concluded in favour of a constant mortality benefit for 5 years followed by
tapering up to 20 years as the most reasonable assumption.

The ABHI provided the following evidence in support of a 7.5 year constant mortality benefit:

o Longer term analyses of the post-protocol period for two large trials, CARE-HF and
MADIT-1l. These analyses support that strong treatment effects for devices are
maintained at 4.2-7.6 years average follow-up despite high degrees of cross-over
from the control to the active trial arms.

e Analyses testing the validity of the proportional hazards assumption within the
individual patient database found no evidence to suggest that treatment effects
waned over time, supporting the use of a 7.5-year mortality benefit.

The ABHI is concerned that the Committee has taken an overly conservative assumption
about the duration of a constant mortality benefit. The assumption taken in the ABHI
submission already was more conservative than any previous analysis by NICE for ICD and
CRT, which have assumed that the benefit of treatment is constant over time. Thus the
Committee actually has taken a conservative assumption by the ABHI and made it even
more conservative. Unlike medicines, patient non-compliance with a dosing regimen is not a
concern, there is no evidence waning of the performance of ICD and CRT devices
themselves. We request that the Committee reconsider this decision.

Using the model as originally submitted, the Committee’s decision to reduce the duration of
the constant mortality effect in the cost effectiveness model is important because it increases
the cost effectiveness ratios for several patient groups, as follows, to levels that the
Committee considered to be not cost effective:

e ICER for CRT-D vs. CRT-P became £30,548/QALY in NYHA Ill patients with QRS
=150ms, LBBB;

e ICERs for ICD vs. OPT became £25,714/QALY, £26,181/QALY and £29,309/QALY
in NYHA I, Il and IIl respectively with QRS duration < 120ms,

On the other hand, if a constant mortality effect was assumed as in previous evaluations, the
results could be acceptable for these two patient groups:

e |ICERs for ICD vs. OPT become £18,321/QALY, £17,807/QALY and £24,153/QALY
in NYHA I, Il and Il respectively in patients with QRS duration <120ms,

e ICER for CRT-D vs. CRT-P becomes £23,891/QALY in NYHA Il patients with QRS
=150ms, LBBB;

For patients QRS 120-149, LBBB, NHYA I, LVEF < 35%, ICD has been recommended in
the ACD despite being extendedly dominated by CRT-D with an ICER of £22,049. With a
constant mortality effect, ICD still is extendedly dominated by CRT-D and the ICER for
CRT-D becomes £16,302.

ICD for patients with QRS < 120ms, NYHA I-III, LVEF < 35%

ICD is not recommended in the ACD for patients with QRS < 120ms, NYHA I-1ll, LVEF
< 35%. The ABHI is concerned about three aspects of this:
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1. ABHI analyses indicated cost effectiveness of ICD therapy is in an acceptable range
irrespective of QRS duration (within NYHA I-1ll, LVEF < 35%); and

2. a decision to restrict ICD therapy to patients with QRS >=120ms is based on
insufficient clinical evidence of an increased treatment effect of ICD in QRS >=120ms
compared to QRS < 120ms

3. a NICE recommendation against ICD use in patients with QRS < 120 ms would be
mis-aligned with European and USA clinical practice guidelines, which threatens to
undermine this NICE Guideline in clinical practice because it cannot be soundly
explained, for the reasons given above.

We are concerned about the basis for excluding this group on cost effectiveness grounds. In
ICD patients with QRS < 120ms with NYHA I-1ll and LVEF < 35%, the ICERS in the original
model are £25,714/QALY, £26,181/QALY and £29,309/QALY in NYHA I, Il and Il
respectively in the base-case scenario preferred by NICE. The ACD communicates that the
Committee decided ICD is not cost-effective in this group taking into consideration the
uncertainties of evidence synthesis and the lack of a full exploration of parameter uncertainty
in the model.

As presented in ABHI original submission, real term prices (adjusted to 2011 equivalents)
had fallen by 17% for CRT-P, 10.4% for CRT-D and 8% for ICD between 2006 and 2011
(see Appendix 1). The cost effectiveness ratios presented in the ABHI submission used
device and procedure costs from 2011. The ABHI recently was able to obtain cost
information for 2013, which show an 11% decrease since 2011 in the total implant costs
(device cost and implant procedure cost) for ICD (see Appendix 1). Using 2013 costs,
recalculated ICERs are shown in the Table 2.

Table 2: Incremental cost-effectiveness ratios (E/QALY gained) with 2013 ICD costs

Mortality treatment NYHA )
_ QRS Duration ICER (ICD vs. OPT)

effect duration Class

5 years | <120ms £23,509

5 years 1] <120ms £23,976

5 years 1 <120ms £26,648

7.5 years | <120ms £21,394

7.5 years 1] <120ms £21,747

7.5 years 1 <120ms £24,770

It appears the Committee accepted ICERs of £26,192 and £26,586 for other patient groups
in this appraisal. The ACD communicates that although the Committee was conscious of the
uncertainties surrounding the ICERs in the patient groups with these ICERSs, it considered
those ICERs acceptable given the severity of the symptoms and the clinical plausibility of
benefit. However, the ICERs for ICD in patients with QRS < 120ms, LVEF < 35% in NYHA
class | - Il are lower or at least on a par with the above ICERs which were accepted. Given
the function of an ICD device is to prevent SCD, and it has a cost effectiveness ratio in
NYHA class I-1l that is apparently at an acceptable level for other patient groups in this
appraisal, we request NICE to reconsider this recommendation.

The level of uncertainty about the ICER for ICD in this patient group is not more uncertain
than other groups. As shown in Table 3 (below), the network meta-analysis included
sizeable patient numbers in each of the ICD patient groups with QRS < 120 ms.
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Table 3: Size of network meta-analysis database in each of the 20 decision categories

LBBB NYHA | NYHA Il NYHA Il NYHA IV
<120 ms No 3.0% 13.3% 6.2% 0.4%
No 2.0% 8.8% 5.1% 0.6%
120-149 ms
Yes 0.9% 7.7% 4.8% 0.5%
No 1.0% 5.4% 2.7% 0.2%
>150ms
Yes 1.8% 20.4% 13.8% 1.6%

It is clearly of interest to identify ways to improve the patient risk stratification for ICD
devices. As documented in the ACD, QRS duration is understood to impact upon the
efficacy of CRT, however, the importance of QRS duration is less well understood as a
predictor of ICD efficacy.

The relationship between prolonged QRS duration and SCD in patients with heart failure
became a controversial issue in 2004 when the US Centers for Medicare and Medicaid
(CMS) decided to limit reimbursement coverage of ICDs to patients who meet specific QRS
width criteria (> 120 ms) on the basis of a subgroup analysis of the MADIT Il trial. The same
sub-group analysis led to the previous NICE Guidance for ICDs (TA95) to restrict ICD
therapy to those with QRS duration >120ms and LVEF<30% in the post-MI population.
However, this QRS restriction was removed by CMS when data became available from the
SCD-HeFT trial. QRS duration was retained in the final IPD NMA model due to the
importance of this variable in predicting CRT efficacy (Table 38, manufacturer submission).
The estimated variation in ICD efficacy across QRS duration bands may not represent a
sound basis for making different recommendations for ICD use according to QRS duration.

Neither of the principal European nor USA clinical practice guidelines advocate that ICD
therapy be restricted according to QRS duration, based on the clinical evidence. The
European Society of Cardiology (ESC) recommend ICD regardless of QRS duration in
NYHA IlI-1ll patients with EE35%. Clinical guidance from the US recommends ICD in the
same group as well as in NYHA | patients with LV dysfunction due to prior Ml who are at
least 40 days post-Ml, and have LVEF less than 30% (see Appendix 2 for full details).

In alignment with the international clinical practice guidelines, a recent meta-analysis
(Katritsis et al, 2013) of primary prevention randomized controlled trials comparing ICD and
standard medical therapy concluded that QRS duration does not appear to confer any
additional value for selection of ICD therapy.*

CRT in patients with QRS 120-149ms, LBBB, NYHA II, LVEF < 35%

The ACD communicates that the NICE Committee was concerned that in terms of CRT
benefit, the subgroups with a QRS duration between 120 -149 ms were heterogeneous,
containing some patients in whom CRT may be inappropriate. Thus, ICD has been

! Katritsis et al. Effect of left ventricular ejection fraction and QRS duration on the survival benefit of
implantable cardioverter-defibrillators: Meta-analysis of primary prevention trials. 2013:Heart Rhythm
2013;10:200-206.
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recommended in this group despite being extendedly dominated by CRT-D with an ICER of
£22,049.

The cost effectiveness ratios presented in the ABHI submission used device and procedure
costs from 2011, so the ABHI obtained updated cost information for 2013 (see Appendix 1).
The updated ICER indicates that ICD is no longer extendedly dominated, and has an ICER
of £20,590. CRT-D now has an ICER versus ICD of £25,233.

Two studies and an individual patient meta-analysis are mentioned — the EchoCRT trial, the
RethinQ trial, and the Cleland 2013 meta-analysis. From EchoCRT, it is mentioned that that
in patients with QRS durations of less than 130 ms, the prognosis could be adversely
affected with CRT-D. From RethinQ, it was noted that in this small trial in people with
narrow or slightly prolonged QRS durations of less than 130 ms, it was inconclusive overall
on mortality, with wide confidence intervals, but the point estimate of effect favoured ICDs.
From the analysis by Cleland et al, 2013, it was reported that the clinical benefit of CRT in
patients with QRS durations between 120-140 ms was uncertain.

ABHI is concerned about the informal way in which these three studies appear to have
influenced the Committee’s recommendation regarding CRT in patients with intermediate
QRS durations (120-149 ms). We wish to draw the attention of the Committee to additional
information which must be considered about these studies prior to letting them perhaps
unduly influence a decision:

e The Echocardiography Guided Cardiac Resynchronization Therapy (EchoCRT) study
included patients with NYHA Ill or IV heart failure, a LVEF < 35%, QRS < 130 ms. In
addition, patients were required to have echocardiographic evidence of mechanical
dyssynchrony (differences in the timing of contraction of different myocardial
segments). Mean baseline QRS in this study was 105 ms, which is far below the
minimum QRS of 120 ms conventionally accepted in CRT trials. CRT use in patients
with QRS duration of less than 120 ms is unwarranted and should not be considered.
The novel result of this study simply is to negate the use of echocardiographic
measures of mechanical dyssynchrony in patients with a QRS < 130 ms as a means
of identifying those who are most likely to have a good response to CRT.

¢ The RethinQ trial was a small study (172 patients) with a short duration of follow-up
(6 months) in patients who had an indication for an ICD and QRS < 130ms. The
primary end-point was the proportion of patients with an increase in peak oxygen
consumption of at least 1.0 ml per kilogram of body weight per minute during
cardiopulmonary exercise testing at 6 months. Thus we consider the study does not
provide substantive evidence regarding the benefit of CRT in this evaluation.
Conversely, if the Committee believes the study has some relevance, it is noted that
the sub-group of patients with QRS > 120 ms experienced a significant improvement
in the primary end-point of peak oxygen consumption (P = 0.02).

e The Cleland et al, 2013, individual patient data level meta-analysis has an important
limitation compared to the ABHI analysis submitted to NICE: the lack of access to
individual patient data from two large CRT trials. The COMPANION trial (1520
patients) and the MADIT-CRT trial (1820 patients). This analysis found that the
“estimated HR crossed 1.0 at 126 ms for all-cause mortality” and the “95%
confidence bounds excluded 1.0 beginning at ~140 ms”. This analysis excluded 18%
of the patients randomised to the CRT trials considered in the ABHI analysis. It is not
therefore credible to base decisions on these point estimate or statistical significance
results. Unlike the findings of the manufacturer network meta-analysis, Cleland et al,
2013 found that after adjusting for QRS duration, LBBB morphology was not a
significant predictor of the benefits of CRT. However, their dataset was considerably
smaller than the dataset presented to NICE, and furthermore the trials they included
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were overwhelmingly made up of patients with LBBB (73-87%), thus their analysis
may have lacked power to estimate the effects of CRT in patients with or without
LBBB.

CRT-D in patients with QRS >150, LBBB, NYHA III, LVEF < 35%

In NYHA 1l patients with QR&150ms with LBB B, ICERs for CRT-D vs. CRT-P were
estimated at £30,548, £28,646 or £23,891 per QALY gained depending on whether a 5 year,
7.5 year or life-long constant treatment effect is assumed. The Committee preferred a 5 year
constant treatment effect (discussed above) and it appears that the Committee decided not
to recommend CRT-D in this patient group based on the ICER being marginally above
£30,000/QALY in that scenario.

SCD is the most common cause of death for HF patients in NYHA class lll, accounting for
59% of deaths observed in the ABHI network meta-analysis. We are concerned that the
Provisional Guidance would exclude defibrillator use in this population. Secondly, it will be
illogical and difficult to justify to either a clinician or a patient that someone with QRS >150,
NYHA Il with LVEF < 35% who does not have LBBB may receive a CRT-D device; whereas
a similar patient who has LBBB will not be given the option of a CRT-D device, despite
having the same risk of SCD.

The ACD view that CRT-D is not cost effective seems to be based largely on the ICER being
£30,548/QALY, i.e. marginally above a £30,000 threshold. The ICERs for all devices in this
appraisal are not static and are expected to decrease over time: as presented in ABHI
original submission, real term prices (adjusted to 2011 equivalents) fell by 17% for CRT-P,
10.4% for CRT-D and 8% for ICD between 2006 and 2011.

The cost effectiveness ratios presented in the ABHI submission used device and procedure
costs from 2011, so the ABHI obtained updated cost information for 2013. Total implant
costs (device cost and implant procedure cost) for CRT-P and CRT-D have fallen by a
further 3% and 1% in the meantime, with the effect that the ICER for CRT-D is practically
unchanged. The cost effectiveness results are presented in Tables 3 and 4.

We request the Committee to recommend CRT-D in patients with QRS >150, LBBB, NYHA
lll, LVEF < 35% given the ICER between £30,548, £28,646 or £23,891 per QALY gained
depending on whether a 5 year, 7.5 year or life-long constant treatment effect (as per
original submission).

Table 3: Cost-effectiveness for patients with NYHA Il (treatment effect duration = 5 years)

QRS duration CE sequence ICER

1" 2™ 3" 4" 1" 2™ 3" 4"
Patients without LBBB
<120ms OPT ICD N/A N/A Referent | £26,648 N/A N/A
>120ms, <150ms | OPT CRT-P ICD CRT-D Referent | £19,788 Ext Dom £24,488
>150ms OPT ICD CRT-P CRT-D Referent | Dominated | £13,785 £26,799
Patients with LBBB
>120ms, <150ms | OPT ICD CRT-P CRT-D Referent | Dominated | £14,058 £26,399
>150ms OPT ICD CRT-P CRT-D Referent | Dominated | £10,469 £30,810
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Table 4: Cost-effectiveness for patients with NYHA Il (treatment effect duration = 7.5 years)

QRS duration CE sequence ICER

1 2™ 3" 4" 1 2™ 3" 4"
Patients without LBBB
<120ms OPT ICD N/A N/A Referent | £24,770 N/A N/A
>120ms, <150ms | OPT CRT-P ICD CRT-D Referent | £19,553 £22,662 | £24,667
>150ms OPT ICD CRT-P CRT-D Referent | Dominated | £13,522 | £25,402
Patients with LBBB
>120ms, <150ms | OPT ICD CRT-P CRT-D Referent | Dominated | £13,793 | £25,071
>150ms OPT ICD CRT-P CRT-D Referent | Dominated | £10,206 | £28,892

Internationally, CRT-D is widely used in this patient group. Details of the international clinical
practice guidelines are included in Appendix 2.

Additional comments

¢ A minority of heart failure patients receiving an ICD might need frequent ventricular
pacing, which means right ventricular (RV) pacing in the case of an ICD. It's been
shown that RV pacing is deleterious because it can worsen heart failure and increase
the risk of atrial fibrillation. In the ACD, NYHA I-lll patients with QRS 120-149 for the
most part are eligible for an ICD only. In patients where a high percentage of
ventricular pacing is to be expected, we request the Committee to consider if CRT
could be made an available choice.

o It was remarked in the ACD that in general, patients in the trials were about 10 years
younger than the average age of people with heart failure in the UK. However, the
UK devices registry data indicate that the average age of patients who receive a
device in the UK is similar patients in the trials.

ABHI
10" February 2014
(On behalf of the manufacturers: Biotronik, Boston Scientific, Medtronic, Sorin and St Jude Medical)
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Appendix 1

2013 device costs

As noted in the original submission, the acquisition cost of ICD and CRT therapy are falling
in real terms over time.

The following plots show changes in absolute device costs over time. These data were

supplied by ABHI and they are average selling prices by device type across all
manufacturers, thus these prices represent the actual costs paid in the UK NHS. All of the
devices have had a reduction in absolute costs over time (the reduction in real terms costs
will be even more pronounced). Device tariffs also have reduced over time (information not

shown).

Figure 1: UK ICD average selling price (all manufacturers)
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Figure 2: UK CRT-P average selling price (all manufacturers)
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Figure 3: UK CRT-D average selling price (all manufacturers)
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ABHI sourced revised average selling prices from Eucomed since the values used in the
model were from a cost-year of 2011. We have also taken the opportunity to include the
most recent HRG tariff values into the model since the originals were out of date. The values
used in the model are reported in Table 5.

Table 5: revised cost estimates used in the ABHI analysis

Parameter Original value  New value Source for new value
HRG code EQ7Z £8,821 £8,022 NHS 2014-15 Tariffs*
HRG code EA12Z £5,556 £4,975 NHS 2014-15 Tariffs*
HRG EA39Z £2,748 £2,494 NHS 2014-15 Tariffs*
CRT-P whole system costs £3,411 £3,392 Eucomed (cost year = 2013)
CRT-D whole system costs £12,293 £12,615 Eucomed (cost year = 2013)
ICD whole system costs £9,692 £8,549 Eucomed (cost year = 2013)

* Value used will be in effect by the time NICE guidance is issued

12
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Appendix 2
International Clinical Practice Guidelines
ICD
In the European Society of Cardiology (ESC) clinical practice guidelines (20122), ICD is
recommended in a patient with symptomatic HF (NYHA class Il-l1l) and an EF <35% despite

23 months of treatment with optimal pharmacological therapy, who is expected to survive for
>1 year with good functional status, to reduce the risk of sudden death, in (i) Ischaemic
aetiology and >40 days after acute myocardial infarction; and (ii) Non-ischaemic aetiology.

Similar to European ESC Guideline, in USA ICD therapy is indicated in patients with LVEF
less than 35% in NYHA functional Class Il or Ill. Additionally, for patients in NYHA class I,
ICD therapy is indicated in patients with LV dysfunction due to prior Ml who are at least 40
days post-MI, and have LVEF less than 30% (20083).

CRT
In the European Society of Cardiology (ESC) clinical practice guidelines (20124), CRT is
recommended in chronic HF patients and LVER5% who remain in NYHA I, Il and

ambulatory 1V despite adequate medical treatment. The ESC recommendations favour CRT
particularly in patients with LBBB, either with QRS >120ms or with QRS > 150ms thresholds.
In patients without LBBB, the ESC Guidelines state that CRT should be considered if QRS
duration >150 ms, whereas it may be considered if QRS is 120-49 ms.

When CRT is recommended, there is a choice between CRT-P and CRT-D. The ESC
Guidelines Taskforce decided not to be prescriptive. They said the “Task Force is of the
opinion that no strict recommendations can be made, and prefers to merely offer guidance
regarding the selection of patients for CRT-D or CRT-P, based on overall clinical condition,
device-related complications and cost”. Specifically the Taskforce identified the following
factors in favour of using CRT-D (Life expectancy >1 year, stable heart failure NYHA I,
ischaemic heart disease, lack of comorbidities), versus some factors in favour of using CRT-
P (advanced heart failure, severe renal insufficiency or dialysis, other major co-morbidities,
frailty and cachexia).

Identical to European ESC Guideline, in the USA Guidelines (2012°) CRT is recommended
in chronic HF patients and LVEE35% who remain in  NYHA functional class II, Ill and
ambulatory IV despite adequate medical treatment. The recommendation is again more
favourable for CRT in patients with LBBB, either with QRS >120ms or with QRS > 150ms
thresholds. In patients without LBBB, the recommendation is that CRT should be considered
if QRS duration >150 ms, whereas it may be considered if QRS is 120-49 ms.

In patients in NYHA class Il and ambulatory class IV, CRT-D may be chosen so long as the
addition of an ICD is expected to produce a meaningful survival benefit.

? The Task Force for the Diagnosis and Treatment of Acute and Chronic Heart Failure 2012 of the European
Society of Cardiology. Developed in collaboration with the Heart Failure Association (HFA) of the ESC

3 ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities: A Report of the
American College of Cardiology/American Heart Association Task Force on Practice Guidelines

#2013 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy

> 2012 ACCF/AHA/HRS Focused Update of the 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm
Abnormalities
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BCS Guidelines and Practice Committee Reviews

10 February 2014

BCS comment on: Implantable cardioverter defibrillators for the treatment of
arrhythmias and cardiac resynchronisation therapy for the treatment of heart
failure (review of TA95 and TA120)

The British Cardiac Society (BCS) welcomes the review of TA95 and TA120. The
combination of both into a single document is a positive step. The review is thorough and
utilises all of the relevant evidence in the literature. Many notable improvements have
been made to the guidelines. However, there are a couple of recommendations that fall
outside of standard practice and will come as a surprise to the majority of clinicians who
work in this field.

BCS would like to highlight some concerns regarding the recommendations for devices
in patients with LVSD (EF<35%). We also have minor comments to make regarding the
format of the document itself.

Significant concerns:
A) Recommendation for no device therapy in patients with LVSD <35%,
QRS<120msec, NYHA I-llI.

1) The recommendation to not implant ICDs in patients with EF<35%,
QRS<120msec is out of line with clinical opinion in the UK.

2) ICDs are recommended for this group in both American guidelines (Epstein et al,
J Am Coll Cardiol 2008;51:el-e62) and European guidelines (McMurray et al.
European Heart Journal 2012;33;1787-1847).

3) There is no evidence to support the assertion that patients in this category do not
benefit (in terms of prognosis) from implantation of an ICD. Indeed the
randomised controlled trials clearly demonstrate a survival benefit in this cohort.
Consensus amongst clinicians is that use of QRS<120msec to differentiate those
patients with EF<35% eligible for ICD implantation is fundamentally flawed and
not evidence based.

4) The cost-effectiveness analysis submitted by the manufacturers relating to
EF<35%, QRS<120msec is very confused. Patients with QRS<120msec cannot
by definition have LBBB or non-LBBB. Therefore QRS <120msec ‘LBBB’ and
‘Non-LBBB’ can’t have different ICERs. The committee acknowledge this issue
regarding the cost effectiveness analysis yet appear to use these data to exclude
ICD implantation (despite ICERs < £30000 and comparable to devices
recommended in other patient groups).

5) The committee are aware that subgroups of patients within this cohort are at
highest risk and therefore benefit most from ICD implantation e.g. men <60yrs.
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Specific guidance could be made recommending implantation in this sub group.
The risk factors of age and gender are used to guide intervention in other
circumstances e.g. anticoagulation in Atrial Fibrillation using the CHA2DS2VASc
scoring system (see NICE Atrial Fibrillation guidance published for consultation
14.1.14).

We do however recognise difficulties in using gender and age when writing guidance. A
compromise might be along the lines of:

‘ICD implantation is not routinely recommended in patients with NYHA I-11l, EF<35%,
QRS<120msec however may be considered in those patients where it is deemed
clinically appropriate.’

BCS strongly suggests that the committee reconsider the recommendation not to implant
ICDs in patients with EF<35%, QRS<120msec.

B) Recommendation for CRT-P rather than CRT-D in patients with NYHA Il heart
failure, LVSD<35% and LBBB>150msec

1) It seems perverse to implant a CRT-P device into the cohort of patients that have
repeatedly shown the most benefit from CRT-D in clinical trials, whilst offering
CRT-D to patients at less risk of sudden arrhythmic death. This is the exact group
of patients that benefit most from CRT-D and were targeted for this therapy in the
previous NICE guidance.

2) The committee acknowledge that differentiation of NYHA Il and NYHA 1ll can be
difficult for the clinician. Patients also move between these two NYHA classes
during disease progression. The decision to implant a CRT-P or a CRT-D will
therefore prove problematic and open to interpretation.

BCS strongly suggests that the committee reconsider the recommendation not to implant
CRT-D in patients with EF<35%, QRS>150msec, LBBB and NYHAIIl symptoms.

C) Recommendation for ICD rather than CRT-D in patients with NYHA I-Il heart
failure, LVSD<35% and LBBB 120--149msec
Similarly to above, it is unclear why CRT is not recommended for patients in this
cohort. Firstly, NYHA Il symptoms are often difficult to distinguish clinically from
NYHA 1l (where CRT-D is an option). Secondly, MADIT-CRT provides clear
evidence of clinical benefit in this group. Thirdly, the calculated ICER for CRT-D
appears less than that in NYHA 1ll where CRT-D is recommended.
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Minor Comments

1) We welcome the combination of ICD and CRT recommendations into a single
guideline. The proposed format could however be improved as the guideline is
guite cumbersome and difficult to read in its current state. A summary table of
recommendations for the primary prevention cohort with LVSD (EF<35%) would
be helpful. E.g.

NYHAI | NYHAII NYHAIl | NYHAIV

QRS<120msec

QRS 120-149msec (LBBB)

QRS 120-149msec (Non-LBBB)

QRS >150msec (LBBB)

QRS >150msec (Non-LBBB)

2) The description of three populations of patients is unhelpful to the clinician. There
is significant overlap between ‘Population 2’ (LVSD and heart failure) and
‘Population 3’ (LVSD and heart failure and risk of sudden cardiac death). We
would recommend removal of this classification.

Consultant Cardiologist
Bristol Heart Institute
Bristol

on behalf of BCS
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Introduction

The British Heart Rhythm Society (BHRS, formerly Heart Rhythm UK) is pleased to have the
opportunity to comment on the Appraisal Consultation Document for implantable cardioverter
defibrillators and cardiac resynchronisation therapy for arrhythmias and heart failure (review of
TA95 and TA120), published in January 2014.

We recognise the complexity of combining two sets of technology appraisal guidance into a single
unified document. We applaud the careful analysis of clinical and cost effectiveness data and the

work of the Southampton and ABHI groups in analysing the clinical trial results. This has produced
innovative data which shed new light on efficacy in sub-groups which have been difficult to study
in individual trials.

In particular, we are pleased that the committee has agreed with BHRS’s assessments regarding
left ventricular function assessment, non-ischaemic cardiomyopathy, non-sustained ventricular
tachycardia, induction of ventricular arrhythmias, atrial fibrillation, echocardiographic dys-
synchrony, and the utility of left bundle branch block in patients with QRS durations between 120
and 149ms.

No change has been proposed to secondary prevention guidance and this is appropriate.

The proposed guidance can be summarised in the following table:

LVEF <35% NYHAII NYHA I NYHA IV

QRS <120ms

QRS 120-149ms
without LBBB

QRS 120-149ms

with LBBB

QRS 2150ms
without LBBB

QRS 2150ms
with LBBB

We would welcome the use of a similar table in the final appraisal documents for clarity.

Whilst we recognise that these proposals significantly improve on previous guidance, much more
closely reflecting the current published trial data, meta-analyses and international guidance, we
have major concerns in four patient categories: people with severe left ventricular impairment
(LVEF £35%) and QRS <120ms; people with severe left ventricular impairment (LVEF <35%), QRS
120-149ms with LBBB and NYHA | or Il heart failure symptoms; and people with severe left
ventricular impairment (LVEF £35%), QRS 2150ms with LBBB and NYHA IlI heart failure symptom:s.
We also question the selection of ICD therapy over CRT-D in patients with NYHA Il symptoms and
QRS 120-149ms without LBBB.
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1) LVEF £35%, QRS <120ms NYHA I-llI

We recognise that QRS duration is critical in the selection of patients who benefit from CRT and
that in the meta-analyses used in the appraisal, QRS duration is associated with baseline risk and
treatment effect. However, QRS duration has never been used as an inclusion criterion for an ICD
trial, and we are concerned that there is significant heterogeneity between patients with QRS
<120ms, and that many are at high-risk of sudden cardiac death.

Data from the ABHI network meta-analysis published previously has shown highly favourable
hazard ratios in all sub-groups other than women over 60-years-old:

ICD vs. OMT
0.82 (0.60, 1.13)

>=60 <120 1.01 (0.76, 1.36)
<60 <120 0.62 (0.48, 0.79)
>=60 <120 0.76 (0.62, 0.94)

In the light of these data, BHRS requested the ABHI network meta-analysis group to provide
further details on ICER calculations within these subgroups. These show ICERs for men under 60-
years of £16,572 in NYHA |, £17,317 in NYHA Il and £19,378 in NYHA lll. The committee has
recognised (section 4.3.9) “that some patient characteristics, such as age, sex, QRS duration and
LBBB, were predictors of benefit from the different devices (effect modifiers)” and we are very
concerned at the prospect of denying ICD therapy to groups of patients who derive significant
clinical benefit.

As stated in the original BHRS submission, sub-set analysis of the MADIT Il data was used in
previous NICE guidance to restrict ICD therapy to those with QRS duration >120ms and LVEF <30%.
However, there were no statistically significant differences in the effect of ICD therapy on survival
when patients were stratified by QRS duration.

VARIABLE No. oF PATIENTS HazarD RaTIO
Age 1
<60 yr 370 —_—,
60-69 yr 426 1t
=70 yr 436 e I—
Sex i
Male 1040 —_——
Female 192 §
LVEF
=0.25 831 ——
>0.25 401 i
NYHA class
| 461 ——
=l 771 }
QRS interval
<0.12 sec 618 '
0.12-0.15 sec 352 i
>0.15 sec 262 ———
All patients 1232 —h
T T T T T T 1
02 04 06 08 10 1.2 1.4 16
Defibrillator Conventional
Better Therapy Better

This Forest plot also demonstrates a greater benefit from ICD therapy in those <60 years.
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Sub-set analyses of SCD-HeFT, do show a lower hazard ratio for patients with QRS >2120ms than
those <120ms but the relative risk reduction in those with normal QRS duration is 16% at 5 years:

Subgroup ICD Therapy vs. Placebo
No.  Hazard ratio (97.5% Cl)
Female sex 382 0.96 (0.58-1.61) —e—
Male sex 1294 0.73 (0.57-0.93) ——
i
i
Age <65 yr 1098 0.68 (0.50-0.93) i
Age 265 yr 578 0.86 (0.62-1.18) et
i
I
White race 1283 0.78 (0.61-1.00) —a—]
Nonwhite race 393 0.75 (0.48-1.17) I—-—i—i
i
LVEF =30% 1390 0.73 (0.57-0.92) |
LVEF >30% 285 1.08 (0.57-2.07) —to—
i
QRS <120 msec 977 0.84 (0.62-1.14) —e—ri
QRS =120 msec 699 0.67 (0.49-0.93) I—C—|i
i
6-Min walk test i
<950 ft 526 1.14 (0.81-1.60) |—r.—|
950-1275 ft 536 0.57 (0.38-0.88) i
>1275 fi 526 0.45 (0.27-0.76) —— !
1
Beta-blocker 1157 0.68 (0.51-0.91) il
No beta-blocker 519 0.92 (0.65-1.30) e
i
Diabetes 524 0.95 (0.68-1.33) —e—i
No diabetes 1152 0.67 (0.50-0.90) —e—!
Tt
0.25 05 1.0 2.0 4.0
Ico Placebo
Better Better

This also demonstrates the greater benefit from ICD therapy in males and those <65 years.

International guidance supports the implantation of ICDs in patients with QRS <120ms:

a) North America

Current American College of Cardiology, American Heart Association and Heart Rhythm Society
guidance (Epstein et al. Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities: A
Report of the American College of Cardiology/American ACC/AHA/HRS 2008. J Am Coll Cardiol
2008;51:e1-e62 http://content.onlinejacc.org/cgi/content/full/51/21/el):

CLASS |

4. ICD therapy is indicated in patients with LVEF less than or equal to
35% due to prior Ml who are at least 40 days post-MI and are in
NYHA functional Class Il or lll. {Level of Evidence: A) (16,333)

5. ICD therapy is indicated in patients with nonischemic DCM who
have an LVEF less than or equal to 35% and who are in NYHA
functional Class Il or lll. (Level of Evidence: B) (16,333,369,379)

6. ICD therapy is indicated in patients with LV dysfunction due to
prior Ml who are at least 40 days post-MI, have an LVEF less than
or equal to 30%, and are in NYHA functional Class I. (Level of
Evidence: A) (16,332)

7. ICD therapy is indicated in patients with nonsustained VT due to
prior MI, LVEF less than or equal to 40%, and inducible VF or
sustained VT at electrophysiological study. (Level of Evidence:
B) (16,327,329)
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CLASS lla

2. ICD implantation is reasonable for patients with sustained VT
and normal or near-normal ventricular function. {(Level of Evi-
dence: C)

3. ICD implantation is reasonable for patients with HCM who have
1 or more majort risk factors for SCD. (Level of Evidence: C)

4. ICD implantation is reasonable for the prevention of SCD in
patients with ARVD/C who have 1 or more risk factors for SCD.
(Level of Evidence: C)

6. ICD implantation is reasonable for non hospitalized patients
awaiting transplantation. (Level of Evidence: C)

b) European Society of Cardiology
Current ESC guidance (Guidance on the diagnosis and treatment of acute and chronic heart failure
2012, McMurray et al. European Heart Journal 2012;33:1787-1847) states:

Primary prevention

An ICD is recommended in
a patient with symptomatic
HF (NYHA class II-lll) and an
EF <35% despite >3 months
of treatment with optimal
pharmacological therapy, who
is expected to survive for

>| year with good functional
status, to reduce the risk of
sudden death

(i) Ischaemic aetiology and 148, 149
>40 days after acute

myocardial infarction

(if) Non-ischaemic aetiology 149

c) UK
Current NICE guidance (Technology Appraisal 95 Implantable cardioverter defibrillators for
arrhythmias, January 2006) states that ICD implantation is recommended for patients:

A history of previous (more than four weeks) myocardial infarction (MlI) and:
either
— Left ventricular dysfunction with an LVEF of less than 35% (no worse than class Il of
the New York Heart Association functional classification of heart failure), and
— Non-sustained VT on Holter (24 hour electrocardiogram [ECG]) monitoring, and
— Inducible VT on electrophysiological (EP) testing
or
— Left ventricular dysfunction with an LVEF of less than 30% (no worse than class Il of
the New York Heart Association functional classification of heart failure),
and
— QRS duration of equal to or more than 120ms
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tachycardia or inducible VT on electrophysiology testing does not identify a low-risk group. The
current appraisal consultation document does not recommend ICD therapy for any of these
patients who are currently receiving this therapy.

It should be noted that the majority of patients with QRS <120ms require only single chamber
ICDs. These have a lower cost and greater battery longevity than the mean figures quoted in the
ACD and would therefore be expected to be reflected in lower ICERs.

BHRS would like to reassure the committee that although ICD shocks can cause distress, ICDs are
not designed to be a primarily symptomatic treatment. When patients understand that the
alternative to a shock would usually be sudden death, they are very accepting of this treatment
and actively choose to continue it.

We urge the committee to reconsider the recommendation in this category of patients in whom
the ICERs for ICD therapy are £25,714 to £29,309 as there is no other appropriate treatment to
reduce their risk of sudden death.

2) LVEF £35%, QRS 120-149ms

The table below shoes ICERs using the committee’s preferred model of a constant mortality
treatment effect for 5 years followed by tapering over 20 years, taken from the original
submission. Treatments with ICERs <£30,000 are shown in bold, the treatment recommended in
the ACD is shown in red:

LVEF <35%

QRS <120ms

NYHAII

NYHA I

NYHA IV

QRS 120-149ms
without LBBB

QRS 120-149ms
with LBBB

QRS 2150ms
without LBBB

QRS 2150ms
with LBBB

CRT-P n/a CRT-P n/a CRT-P n/a CRT-P n/a
ICD £25,714 ICD £26,181 ICD £29,309 ICD n/a
CRT-Dn/a CRT-Dn/a CRT-D n/a CRT-Dn/a
CRT-P n/a CRT-P n/a CRT-P £20,421 CRT-P £22,702
ICD £16,253 ICD £16,813 ICD Ext Dominated (£24K) ICD n/a
CRT-D Dominated CRT-D Dominated CRT-D £24,311 CRT-D £40,899
CRT-P n/a CRT-P n/a CRT-P £14,489 CRT-P £18,817
ICD £21,985 ICD Ext Dominated (£23K) ICD Dominated ICD n/a
CRT-D £23,080 CRT-D £22,049 CRT-D £26,192 CRT-D £38,202
CRT-P n/a CRT-P n/a CRT-P £14,203 CRT-P £17,330
ICD £22,366 ICD £25,267 ICD Dominated ICD n/a
CRT-D £23,168 CRT-D £21,888 CRT-D £26,586 CRT-D £36,934
CRT-P n/a CRT-P n/a CRT-P £10,769 CRT-P £14,666

ICD Ext Dominated
CRT-D £18,615

ICD Ext Dominated
CRT-D £18,879

ICD Dominated
CRT-D £30,548

ICD n/a
CRT-D £42,039

BHRS has concerns in 3 categories:

1) Itis unclear why the guidance recommends ICD rather than CRT-D in patients with QRS 120-
149ms without LBBB and NYHA Ill symptoms when it is extended dominated and CRT-D has an

ICER of £24,311.

2) Itis unclear why the guidance recommends ICD rather than CRT-D in patients with QRS 120-
149ms with LBBB and NYHA | symptoms when the ICER for CRT-D is £23,080, below that
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accepted in for patients similar ECG characteristics and NYHA Ill symptoms.

3) Itis unclear why ICD implantation is recommended for patients with QRS 120-149ms with
LBBB and NYHA Il symptoms when this is extended dominated by CRT-D with an ICER of
£22,049.

In section 4.3.17, the committee considered evidence from two trials (RethinQ, N Engl J Med
2007;357:2461-71, and EchoCRT, N Engl J Med 2013;369:1395-1405) and a meta-analysis (Cleland
et al. Eur Heart J 2013;34:3547-3556) in which an absence of benefit from CRT was found in
patients with narrow QRS and “was concerned that the subgroups with a QRS duration between
120 and 149ms were heterogeneous, containing some patients in whom CRT may be
inappropriate”.

RethinQ was a trial of CRT in 172 patients with an LVEF less than 35%, NYHA class Ill heart failure
symptoms, caused by either ischemic or non-ischemic cardiomyopathy and a QRS duration of less
than 130ms. A trend to benefit from CRT was seen, with statistically significant improvements in
peak oxygen consumption in the pre-specified subgroup with QRS 2120ms (p=0.02), and NYHA
class in patients with both QRS 2120ms (p=0.01) and QRS <120ms (p=0.04):

A Peak Oxygen Consumption B NYHA Class
100+ P=0.02 P=0.45 100 P=0.01 P=0.04
o 804 o 80
= £
] T
4 60— w 60—
@ ]
5 % 5 %
S 40 S 407 % %
[ ()
) 80
S 204 % £ 20
S o Control * CRT S o Control % CRT
0 0
QRS =120 msec QRS <120 msec QRS 2120 msec QRS <120 msec
C Quality-of-Life Score D 6-Minute Walk Distance
P=0.24 P=0.63 100+ P=0.76 P=0.31
204
§ §
&= = 104 E 504
82 | ] T 12
£ 0 22
VS U3
58 104 g& ° T
3 2
2 0 =
o Control * CRT _50 o Control % CRT
QRS =120 msec QRS <120 msec QRS =120 msec QRS <120 msec
Figure 2. Subgroup Analysis According to the QRS Interval at 6 Months.
For the peak oxygen consumption, the primary end point was an increase of at least 1 ml per kilogram of body
weight per minute from baseline (Panel A). For New York Heart Association (NYHA) class, shown are the propor-
tions of patients whose condition improved by at least 1 class from baseline (Panel B). For the quality-of-life score
(Panel C) and 6-minute walk distance (Panel D), shown are the median changes from baseline. In the CRT group,
the QRS interval was 120 msec or more in 17 patients and less than 120 msec in 59 patients. In the control group,
the QRS interval was 120 msec or more in 25 patients and less than 120 msec in 55 patients. P values are for the
comparison between groups, and [ bars indicate 95% confidence intervals.
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However, there was no statistically significant change in the primary end point of the proportion
of patients with an increase in peak oxygen consumption of at least 1.0 ml per kilogram of body
weight per minute during cardiopulmonary exercise testing at 6 months.

EchoCRT was a software randomised trial of CRT in 809 patients with NYHA class lll or IV heart
failure, LVEF < 35%, QRS duration of < 130 ms, and echocardiographic evidence of left ventricular
dyssynchrony. It concluded that CRT did not reduce the rate of death or hospitalization for heart
failure in this group:

A Primary Composite Outcome
100+

90
g 80
o 704
S 607
£ 504 P=015
E 40
.E 30 CRT o
b ontro
£ 204
10
0 T T T T T T 1
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Years since Randomization
No. at Risk
CRT 404 297 223 155 103 65 42 19
Control 405 302 236 166 119 71 44 15

B Death from Any Cause
1004

90
g 80
€ 70+
S 60
£ 504
z 40
E 304 P=0.02 CRT
£ 204
104 Control
0+ T T T T T 1
0 0.5 1.0 15 2.0 25 3.0 3.5
Years since Randomization
No. at Risk
CRT 404 334 267 199 132 84 56 25
Control 405 335 269 195 141 87 62 27

Figure 2. Kaplan—Meier Estimates for Primary-Outcome Events.

Panel A shows the Kaplan—Meier curves for the primary composite out-
come of death from any cause or hospitalization for heart failure. Panel B
shows the Kaplan—Meier curves for death from any cause.

It must be noted that the mean QRS duration of the patients in this trial was only 105ms, well
below the selection criterion proposed in this guidance. Only 55 patients with QRS 120 to 129ms
received CRT. Furthermore, on subset analysis of QRS duration, the only group for which the
confidence intervals do not cross unity, was mortality in patients with QRS <120ms:
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SUBGROUPS CRT=OFF CRT=ON Hazard ratio (95% CI) P(interaction)
OVERALL 26/405 (6.4%) 45/404 (11.1%) 1.81 (1.1, 2.93)
NYHA Class

11 (N=759) 23/374 (6.1%) 44/385 (11.4%) . 1.88 (113, 3.11)

IV (N=286) 1116 (6.2%) 1/10 (10.0%) 1.73 (0.1, 27.89) 0.69
QRS width

< 120ms (N=661) 17/328 (5.2%) 35/333 (10.5%) e 2.08 (1.16, 3.73)

= 120ms (N=123) 9/68 (13.2%) 8/55 (14.5%) —_— 1.01 (0.36, 2.90) 0.33
LVESV

< 131ml (N=400) 13/199 (6.5%) 19/201 (9.5%) ——— 1.86 (0.90, 3.87)

= 131ml (N=406) 13/205 (6.3%) 25/201 (12.4%) — 1.71 (0.86, 3.43) 0.89
Age

< 65 yoars (N=542) 6/264 (2.3%) 25/278 (9.0%) —— 4.05 (1.65, 9.95)

= 65 yoars (N=267) 20141 (14.2%) 20/126 (15.9%) —_—— 1.04 (0.54, 2.00) 0.024
Qualification

TDI only (N=202) 47106 (3.8%) 11/96 (11.5%) —— 3.23 (0.98, 10.69)

Speckle Radial strain only (N=185) 77100 (7.0%) 11/85 (12.9%) —_—— 1.66 (0.64, 4.31)

Both (N=421) 15/199 (7.5%) 234222 (10.4%) — 1.30 (0.67. 2.50) 0.40
Gender

Female (N=224) 5/114 (4.4%) 5/110 (4.5%) —_—— 0.99 (0.28, 3.45)

Male (N=585) 211281 (7.2%) 40/294 (13.6%) —— 1.83 (1.08, 3.12) 0.56
Etiology of heart failure

Non-Ischemic (N=376) 47190 (2.1%) 12186 (6.5%) —_—— 3.64 (1.11, 11.99)

Ischemic (N=432) 22/214 (10.3%) 33/218 (15.1%) -— 1.54 (0.89, 267) 0.2
Lead Pfacement

Optimal (N=136) 3171 (4.2%) 785 (10.8%) —— 2.10 (0.51, 8.70)

Sub-optimal (N=521) 18/263 (6.8%) 32/258 (12.4%) —_— 1.90 (1.06, 3.41) 063
Mitral regurgitation

None/Trace (N=280) 5/147 (3.4%) 141133 (10.5%) — 3.02 (1.06, 8.58)

Mild (N=317) 117154 (7.1%) 22/163 (13.5%) — 1.98 (0.94, 4.17)

Moderate or worse (N=204) 9/101 (8.9%) 8/103 (7.8%) —— 0.84 (0.31, 2.25) 0.12

0.0625 0.25 1 4

Hazard ratio

Figure S1c: Display of hazard ratios and 95% confidence intervals for CRT=0ON relative to CRT=0OFF for each pre-specified subgroup, with
tabulation of corresponding humbers of subjects with all-cause mortality endpoint(percentage), hazard ratic and P-value for the interaction

between the effect of CRT=0N relative to CRT=0FF across the subgroup categories.

Unfortunately, LBBB was not reported in this trial so the effect of CRT in pateints with QRS 120-
129ms with LBBB cannot be determined.

The network meta-analysis published by Cleland et al. (Eur Heart J 2013;34:3547-3556) used data
from 5 of the trials included in the individual patient data network meta-analysis adopted in this
appriasal. The authors concluded that QRS duration was a powerful predictor of the effects of CRT
on morbidity and mortality in patients with symptomatic HF and left ventricular systolic
dysfunction. Patients who did not have LBBB appeared to have less benefit from CRT, especially in
the composite outcome, but differences were not statistically significant.

Their model predicts mortality benefit from CRT in patients with QRS of approximately = 126ms:

Mortality endpoint
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I

—— Smoothed estimate

15

95% bootstrap confidence bounds

Hazard ratio for CRT
1.0

T T T

T
100 110 120 130 140 150 160 170 180

T

T T

T

T T T T T T T T

190 200 210 220 230 240 250

QRS duration





British Heart Rhythm Society BHRS .v'

British Heart Rhythm Society

With the confidence intervals shown, and the trend to increased benefit in those with LBBB, these
findings are consistent with the BHRS recommendation for CRT in patients with QRS 120-129ms
and LBBB and the ICERs of £22,049 and £23,080.

BHRS would like to reassure the committee that there is no clinical concern about an adverse
effect of CRT in patients with QRS 120-149ms and LBBB and would urge reconsideration of this
recommendation.

3) LVEF £35%, QRS 2150ms with LBBB, NYHA 11|

BHRS has serious concerns about the risk of sudden cardiac death in patients with LVEF <35%,
NYHA 11, QRS duration 2150ms and LBBB. It is counter-intuitive to implant a CRT-P device rather
than CRT-D in patients with these characteristics when patients in lower risk categories — the
absence of LBBB and/or milder symptoms — are recommended to undergo CRT-D implantation.
Whilst a CRT-P device will improve patient symptoms, it cannot prevent sudden cardiac death due
to ventricular arrhythmias, and SCD this remains the commonest cause of death in this group of
NYHA Ill patients.

BHRS would like to ask the committee to reconsider CRT-D treatment in this patient group with an
ICER of just over £30,000.

4) Other points

BHRS would like to ask the committee to consider including the following points in its final
guidance:

a) Congenital heart disease
For secondary prevention, the guidance should state that ICD implantation is indicted for “high
risk” patients who have undergone surgical repair of congenital heart disease.

b) Patient choice
While a patient may have a recognised cost-effective indication for an ICD and/or a CRT device,
they may have carefully considered reasons why they do not want to undergo such a
procedure. The advantages and disadvantages of the treatment options must be clearly and
honestly discussed and, as far as possible, individualised for that patient in order for them to
come to a fully informed decision. Patient literature and decision aids should be developed to
help in this discussion and decision making. The patient’s wishes must be respected.

¢) End of life care
Defibrillators can be deactivated by simple non-invasive re-programming, and this is
appropriate in a patient receiving terminal care for heart failure cancer or any other reason.
Deactivation of defibrillator therapy will prevent the patient receiving painful and futile shocks
at the end of their life. It is both legal and ethical to deactivate implanted devices after full
discussion and agreement with a competent patient. Advice is provided in a British Heart
Foundation booklet written by Dr James Beattie in 2009, Implantable cardioverter
defibrillators in patients who are reaching the end of life” which is available from the BHF
website (http://publications.bhf.org.uk/publications.aspx M105 ICDs end of life booklet).
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Deactivation of CRT and/or bradycardia pacing is not required in this situation as pacing
stimulation is asymptomatic. ICD therapy can be deactivated with affecting pacing. The
depletion of a device battery should always allow reassessment of the continuing need for
device therapy.

National data collection

National audit data collected by the national pacemaker and ICD database
(www.devicesurvey.com) has demonstrated significant disparity in ICD and CRT implantation
rates across the UK which cannot be explained by disease prevalence. The cause of this
apparent inequality of access is unknown and requires further research. We suggest that NICE
guidance should require each implanting centre to submit complete and timely audit data to
the national database with a minimum data set including aetiology, NYHA functional class, left
ventricular ejection fraction, QRS duration, history of ventricular arrhythmias (primary or
secondary prevention) and complication rates. Expected implant rates for ICD and CRT have
been very helpful in planning services and we would welcome revised rates in the new
guidance.

Reassessment

When a patient is assessed and found not to fulfil NICE guidance criteria for device
implantation, we recommend reassessment at annual review or when there is a clinical event
or other change in symptoms or treatment.

Implantation and follow-up

The implantation of ICD and CRT devices is complex and can be time consuming. The
complication rates are significantly higher than for bradycardia pacemakers. Device follow-up
is also complex and time consuming with a requirement for individualisation of programming
to optimise response and minimise the risk of inappropriate therapy. This includes the
requirement for optimisation of programming in CRT devices with echocardiographic
assessments, particularly in those who do not initially improve following implantation. In
addition, patients with indications for ICD and CRT are complex and most have heart failure
and other co-morbidity. They require frequent and expert clinical review to optimise
symptoms and prevent decompensation and sudden death. Because of the effects of their
underlying disease and treatment, many patients require psychological assessment and
support. Implant and follow-up centres also need robust databases and protocols to deal with
device complications and advisories with 24-hour cover for emergencies. It is BHRS's view that
to maintain clinical the cost-effectiveness seen in the clinical trials, these devices should be
implanted by high-volume operators in high-volume centres.

Other key points

1) All patients should receive optimal pharmacological and other therapies.

2) All patients with cardiovascular disease should be fully assessed in order to identify
patients who would benefit from device therapy.

3) Patients who are found not to have a device indication should be reassessed annually or
sooner if there is a change in their clinical status.

4) The advantages and disadvantages of device therapy should be discussed with all patients
to allow them to come to a fully informed decision.

5) Patients with a high risk cardiac condition and a history of syncope are at similar risk of
sudden cardiac death as those resuscitated from cardiac arrest and benefit from ICD
implantation.
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6) There are no large randomised controlled trials of primary prevention ICD therapy in
patients with rare high risk cardiac conditions. The best available contemporary evidence
of risk factors should be used to guide therapy.

7) Patients with QRS prolongation caused by necessary right ventricular pacing benefit from
up-grade to a CRT device.

8) Patients with a bradycardia pacing indication and impaired ventricular function benefit
from CRT.

9) The benefit of CRT shown in patients in atrial fibrillation is similar to sinus rhythm providing
a high proportion of beats are biventricularly paced. This may require pharmacological
treatment or ablation.

5) BHRS recommendations

1) All patients should undergo appropriate diagnostic tests to establish the aetiology and
optimal management of their heart condition. It is essential to identify patients with
conditions which can be cured with ablation therapy such as fascicular tachycardia or right
ventricular outflow tract tachycardia.

2) All patients should receive optimal pharmacological therapy for their condition.

3) Patients should undergo revascularisation when indicated (NICE clinical guideline 126 —
Management of Stable Angina. July 2011. http://guidance.nice.org.uk/CG126 ).

4) All patients should be assessed for relative and absolute contraindications to device
therapy and co-morbidity which increases the risk of treatment or reduces its efficacy.
These include myocardial infarction or revascularisation within 4 weeks unless the patient
has had a secondary prevention ICD indication. This should be explained to the patient and
weighed in decision making.

5) All patients should have their condition and its management options discussed with them
to make a fully informed decision.

6) If a decision is made not to implant a device, this should be reviewed at least annually or
when there is a significant change in the patient’s condition.

Based on the currently available data, BHRS recommends that in the absence of a fully
reversible cause (including an arrhythmia which can be prevented by ablation therapy), patients
on optimal pharmacological therapy, with expectation of life expectancy of 21 year and with a
quality of life acceptable to the patient:

Patients with LVEF <35% (regardless of aetiology) should routinely be considered for a device
based on their symptoms (NYHA functional class) and QRS duration:

NYHAI NYHA I ‘ NYHA 111 ambulant NYHA IV

QRS <120ms ICD ICD ICD OPT
120-149 no LBBB ICD ICD CRT-D CRT-D
120-149 + LBBB CRT-D CRT-D CRT-D CRT-D
2150ms CRT-D CRT-D CRT-D CRT-D

CRT-P (pacemaker) implantation should be offered in place of CRT-D (defibrillator) when ICD
therapy is contraindicated or declined by the patient.
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1) Patients with LVEF >35% (without NYHA IV symptoms):

e with spontaneous sustained ventricular arrhythmias
or

e with inherited conditions with high risk features for sudden cardiac death according to the
best available evidence

should routinely be considered for: ICD

2) ICD implantation should not be performed within 4 weeks of a myocardial infarction or
revascularisation unless the patient has a secondary prevention indication.
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Response to the appraisal consultation document (January 2014) on

implantable cardioverter defibrillators for the treatment of

arrhythmias and cardiac resynchronisation therapy for the treatment

of heart failure (review of TA95 and TA120)

We would like to thank NICE for a much improved document. This has shrunk considerably from two

large volumes to 71 pages, and the standard of writing is dramatically better. Although there have

been a number of positive developments as a result of this provisional guidance, there are a number

of omissions/anomalies that give us cause for concern.

Positive findings:

1)

2)

3)

4)

The inclusion of selected patients with non-ischaemic cardiomyopathy for ICD therapy (a
population that was previously not considered in the previous TA95)

Patients with a broad QRS (>150ms), severe LVSD (LVEF £35%), and NYHA I-ll are added to
the recommendations for CRT-D

Removal of the need for non-sustained VT or positive EP studies as selection criteria for ICD
therapy

The removal of echo dyssynchrony as a selection criterion for CRT

Concerns:

1)

2)

ICDs are not recommended in the provisional guidance for patients with a QRS <120ms. This
group represents a large proportion of heart failure patients that might be denied important
life-saving therapy, and is the group largely represented by the MADIT-II study where half of
patients had a narrow QRS (N Engl J Med 2002;346:877-83). In this study, there was a 31%
RRR in overall mortality, with no difference in outcome in those with a narrow QRS on
subgroup analysis. Meta-analysis including the results from SCD-HeFT suggests that QRS
duration has little effect on the benefit to be gained from ICD (Heart Rhythm 2013;10:200-
6).

Particularly with regards to defibrillators, it would seem appropriate to emphasise that
guidance does not mandate therapy. This is particularly relevant is certain demographic
subgroups.

a. AGE - As has been mentioned in the document, the mean age in clinical studies is
younger than those in the general heart failure population. Generally, elderly
patients are more interested in symptomatic improvement rather than reduction in
sudden death, and in such a cohort, ICD therapy may be inappropriate or undesired.
Furthermore, there is evidence from a meta-analysis of ICD studies (Santangeli et al.





4)
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Ann Intern Med. 2010;153:592-599) that ICDs primarily benefit younger patients
(<60 years).

b. GENDER - There is evidence from a large American registry (National Cardiovascular
Data Registry 2012) and sub-group analyses from SCD-HeFT and MADIT-II, that it is
male patients that seem to confer benefit from primary prevention ICDs. Women
on the other hand appear to have a higher complication rate following ICD
implantation.

The discrepancy in patients with NYHA class Ill and QRS>150ms. Those with LBBB have been
allocated CRT-P, and those with non-LBBB allocated CRT-D. CRT has a much stronger
evidence base in LBBB, and those with a wide QRS are at particular risk. We would suggest
the same recommendation of “CRT-D or CRT-P” in either category. This is in keeping with
the 2012 ESC heart failure guidelines — see below (from European Heart Journal
doi:10.1093/eurheartj/ehs104):

Recommendations for the use of CRT where the evidence is strong—patients in sinus rhythm with NYHA functional class
Il and ambulatory class IV heart failure and a persistently reduced ejection fraction, despite optimal pharmacological
therapy

Recommendations Class? Level® Refc

LBEBB QRS morphology
CRT-P/CRT-D 1 recommended In patients in sinus rhythm with a QRS duration of =120 ms, LBBB QRS morphology, 1

156, 157
and an EF £35%, who are expected to survive with good functional status for =1 year, to reduce the risk of HF
hospializacon and the risk of premature death.
Non-LBBEB QRS morphology
CRTPICRT-D should be considered in pagients in sinus rhythm with a QRS duration of =150 ms, irrespective of QRS Nla 156, 157

morphology, and an EF £35%, who are expected to survive with good functional status for 1 year, to reduce the risk
of HF hospitalization and the risk of premature death.

The exclusion of CRT-D in patients with NYHA Il heart failure, LVEF<35%, LBBB and QRS 120-
149ms. Again, this is at odds with the ESC Guidelines who recommend “CRT, preferably CRT-
D” in patients with a QRS duration >130ms (see below):

Recommendations for the use of CRT where the evidence is strong—patients in sinus rhythm with NYHA functional class
II heart failure and a persistently reduced ejection fraction, despite optimal pharmacological therapy

Recommendations Class* Level® Ref*®

LEBB QRS morphology

CRT. preferably CRT-D is recommended in patients in sinus rhythm with a QRS duration of 2130 ms, LBBB QRS 1
marphology, and an EF £30%, who are expected to survive for >| year with good functional status, to reduce the risk
of HF hospitalization and the risk of premature death.

154,155

MNon-LEBB QRS morphology

CRT. preferably CRT-D should be considered in patients in sinus rhythm with a QRS duration of 2|50 ms, irrespactive lla
of QRS morphology. and an EF <30%, who are expected to survive for >| year with good functional status, to reduce
the risk of HF hospitalization and the risk of premature death.

154,155






British Societ

for Heart Failure

We would be grateful if NICE would consider these points. In summary, the BSH are happy with the

guidance for the categories highlighted in green in the figure below, but we feel strongly that the

alterations to the recommendation (highlighted in yellow) should be given serious consideration.

LBBB NYHA | NYHA 1I NYHA 1II NYHA IV
<120 ms No ICD ICD OMT or ICD oMmT
No ICD ICD ICD CRT-P |
120-149 ms _
Yes ICD or CRT-D | ICD or CRT-D -
CRT-D
No CRT-D e I
>150ms
Yes CRT-D CRT-D 2 CRT-P






		Response to the appraisal consultation document (January 2014) on implantable cardioverter defibrillators for the treatment of arrhythmias and cardiac resynchronisation therapy for the treatment of heart failure (review of TA95 and TA120)




Dear I

This is to inform you that there are no comments to submit on behalf of the Royal
College of Nursing to inform on the ACD of the above multiple technical appraisal at
this present time.

Thank you for the opportunity to review this document.
Please acknowledge receipt.

Kind Regards,

Indexer and Team Administrator
Standards, Knowledge and Information Services, Nursing Department
Royal College of Nursing | Room 203 | 20 Cavendish Square | London W1G ORN

Tel. 020 7647 3673/Fax. 0207 647 3498 | GGG
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NICE Health Technology Appraisal
On

Implantable Cardioverter Defibrillators (ICDs) and cardiac
resynchronization therapy for arrhythmias and heart failure (review
of TA95 and TA120)

TO: NICE FROM: Healthcare Improvement
Scotland

10 February 2014

1. Do you consider that all the relevant evidence has been taken into
account? If not, what evidence do you consider has been omitted, and
what are the implications of this omission on the results?

Data included is up to date and fairly comprehensive. No guidance is

offered for patients with heart failure and atrial fibrillation and | think

that it should be emphasised that patients with atrial fibrillation may be
less likely to benefit from CRT, particularly if their heart rate is not well
controlled.

2. Do you consider that the analysis of clinical and cost effectiveness has
used an appropriate comparator which reflects Scottish practice? If
not, please explain.

Yes

3. Do you consider that the summaries of clinical and cost effectiveness
are reasonable interpretations of the evidence? If not, in which areas
do you consider that the summaries are not reasonable
interpretations?

Yes although the cost of an admission to hospital with heart failure, in
my opinion, seems to be an underestimate thereby increasing the ICER
of device therapy

4. Are the provisional recommendations of the Appraisal Committee
sound and do they constitute a suitable basis for the preparation of
guidance to the NHS? If not, why do you consider that the
recommendations are not sound?

Yes

5. Are the patient pathways and treatment options described in the
assessment applicable to NHSScotland? If not, how do they differ in
Scotland?

| think that they are directly applicable in Scotland





6. Would the provisional recommendations change the patient pathways
and/or patient numbers in NHSScotland? If so, please describe what
these changes would be.

Patient numbers treated with CRTP and CRTD will increase due to the
expanded implantation criteria. Further financial and human resource in
implanting and follow-up centres will be required to deal with this
increased activity. In particular, all follow-up centres should have
dedicated arrhythmia nurses to help counsel patients before and after
device implantation where needed

7. Do you think there is any reason why this provisional guidance would
not be as valid in Scotland as it is in England and Wales? If yes, please
explain why this is the case.

No

8. Please add any other information which you think would be useful to
NICE or helpful in guiding the Scottish response to this assessment

| welcome the updated NICE guidance on device therapy. CRT in
particular has made an enormous difference to my patients and it can
completely transform their lives and without doubt prevents recurrent
admissions to hospital. The costs are decreasing rapidly year on year
and the net cost of these devices has fallen dramatically as
demonstrated by this document.

Comments provided to Healthcare Improvement Scotland by ([ GGG
Consultant Cardiologist and Electrophysiologist, Royal Infirmary of Edinburgh






Dear I

Thank you for the opportunity to comment on the appraisal consultation document
for the above multiple technology appraisal.

| wish to confirm that the Department of Health has no substantive comments
to make, regarding this consultation.

Many thanks and best wishes

NICE Sponsor Team
Department of Health






Comments on the ACD Received from the Public through the

NICE Website
Name
Role NHS Professional
Location England
Conflict no

Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

In general | think the guidelines are excellent, however, | have one are
of major concern. One group of patients at high risk of SCD who will
be disadvantaged are younger patients with extensive infarction who
do not have QRS duration > 120ms.

As a practicing devices cardiologist | not infrequently see patients with
premature coronary disease (age < 60 years) and EF < 35%. Often
these patients have younger families and they have a high risk of
sudden arrhythmic death.

Whilst | appreciate that NICE cannot discriminate on basis of age, it
cannot be right that this group are denied potentially life saving
treatment because of a narrow QRS whereas an 85 year old with a
QRS of 125ms would qualify especially since the QRS duration
criteria are based on subgroup analysis of studies and thus lacks
statistical validity.

| strongly feel that the current CRG guidelines which are consistent
with ESC and ACC/AHA guidelines for this group should be
considered as a reasonable way to proceed.

Name

Role

NHS Professional

Location

England

Conflict

no

Comments on individual sections of the ACD:

Section 1
(Appraisal Committee's
preliminary
recommendations)

These preliminary recommendations are at odds with current clinical
practice which follows the european guidelines. These advocate ICD
therapy for patients with a narrow qrs (duration less than 120 ms). If
these guidelines are implemented then defibrillator therapy will be
witheld from a high risk group of patients namely those who are male
and under 60 years of age who have had a large anterior myocardial
infarction resulting in severe LVSD with a qrs duration of less than
120ms.

Section 3
(The technologies)

The technology has become considerably cheaper since this analysis.
The cost of a complete ICD system is now far less than that quoted
and this has considerable bearing on the icer and qgaly calculations
used to determine if therapy is cost effective or not.

Section 4
(Evidence and
interpretation)

The recommendation that ICD therapy be witheld from patients with a
grs less than 120 ms seems to have been influenced by the belief that
inappropriate shocks are common and distressing in this subgroup of
people. Although inappropriate shocks can happen they are not
commonplace in everyday practice. The committee appear to have
neglected to recognise that young male patients (under 60) with
severe LVSD due to IHD are in fact a high risk group and that denying
this subgroup ICD therapy will result in an increase in sudden cardiac
deaths. Other technologies have been assessed against an
acceptable ICER of £30000 per galy which would indicate that ICD
therapy for the normal grs group is cost effective







Consultee comments on the Appraisal Consultation Document:

SHTAC critique of studies

March 2014

Summary

In response to concerns raised by the manufacturers and consultees, SHTAC has critiqued two trials
(RethinQ, EchoCRT) and a meta-analysis (Cleland et al 2013).

The RethinQ and EchoCRT trials compared CRT-D with ICD in people with a narrow QRS duration
(<130 ms). Both trials had a low risk of bias; EchoCRT was stopped early for futility and potential
harm. Around 70-80% of the population in each trial had a QRS interval <120 ms, and 92-100% had
NYHA class Ill symptoms. Both trials found higher all-cause mortality with CRT-D, however this was
statistically significant only in the larger EchoCRT trial. RethinQ did not explore the effects of QRS
duration on mortality, and although benefit was seen in the primary outcome with QRS 120-130 ms
and not with QRS <120 ms, the statistical significance of the interaction was not reported. Subgroup
analysis in EchoCRT found increased mortality with CRT-D in people with QRS <120 and no benefit in
those with QRS 120-130, however the treatment-by-subgroup interaction was not statistically
significant. The subgroup analyses should be viewed with caution

The Cleland meta-analysis of five CRT trials suggested benefit of CRT (with or without a defibrillator)
when QRS duration was greater than 126 ms, however there was some uncertainty surrounding this
until QRS duration reached around 140 ms. The Cleland meta-analysis appeared to be well
conducted but did not include a large proportion of the relevant evidence. The meta-analysis
combined the intervention groups (CRT-D or CRT-P), and the control groups (ICD or OPT). These
factors limit comparison with the ABHI analysis.





Introduction

At the Appraisal Committee meeting on 20th November 2013, some participants raised concerns
regarding the suitability of cardiac resynchronisation therapy in patients with slightly prolonged QRS
intervals. Two trials (RethinQ" and EchoCRT?) and one individual patient meta-analysis (Cleland et al.
2013%) were mentioned. In their responses to the Appraisal Consultation Documentation, the
manufacturers (ABHI) and a consultee (British Heart Rhythm Society) have raised some concerns
regarding interpretation of these studies. This document presents a brief critique of these studies, as
requested by NICE, to enable the Committee to hold an informed discussion.

RethinQ RCT

RethinQ (2007) was a multicentre (34 centres) RCT of 172 participants and had a follow-up of six
months. A summary of the inclusion criteria, baseline characteristics and risk of bias is presented in
Appendix 1.

RethinQ was included in the ABHI individual patient data (IPD) network meta-analysis (NMA) and the
independent SHTAC technology assessment report (TAR) systematic review. The TAR noted that
RethinQ differed from the other CRT-D trials in the criteria used to define cardiac dyssynchrony,
recruiting people with a narrow QRS interval (<130 ms) and evidence of intraventricular mechanical
dyssynchrony on echocardiography. Mean QRS interval at baseline was 107 ms in RethinQ; most (71-
76%) participants had a QRS interval < 120 ms and 24-29% of participants had a QRS interval 120-
130 ms. The participants in this trial had NYHA class Ill symptoms, and LBBB was not reported.

Participants who had undergone successful implantation of a CRT-D device and baseline evaluation
14 days post-implantation were randomised to CRT-ON or CRT-OFF (with defibrillator). The study
was powered to detect a 23% difference in the proportion of participants who achieved the primary
endpoint (an increase of 21.0 ml/kg body weight / min in peak oxygen consumption during
cardiopulmonary exercise testing); the study was not powered for mortality. The trial was judged to
have generally a low risk of bias.

Of 172 successfully implanted participants randomised, 3 crossed from CRT-OFF to CRT-ON due to
worsening heart failure. No crossover occurred from the CRT-ON group.

All-cause mortality

All-cause mortality was higher in the CRT-D group (5.7% vs 1.2%), however this was not statistically
significant (Figure 1).





Figure 1 All-cause mortality: CRT-D vs ICD (Fig 19, p208 of TAR)
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Primary outcome

There was no statistically significant difference in the primary outcome (proportion of participants
with an increase of 21.0 ml/kg body weight / min in peak oxygen consumption); CRT-D 46% vs CRT-
OFF 41%, p=0.63.

Subgroup analysis

RethinQ presented prespecified stratified analysis according to QRS interval (> 120 ms or <120 ms),
reproduced in Appendix 2. A statistically significant improvement in the proportion of people with
an increase of at least 1 ml/kg body weight/min in peak oxygen consumption was found with CRT-D
for people with QRS 120-130 ms (58.9% vs 19.7%. p=0.02), but not for those with QRS <120 (42.2%
vs 51.2%, p=0.45). However, the statistical significance of the interaction was not investigated.
There was a statistically significant improvement in the proportion with improvement in NYHA class
with CRT-D for both QRS 2120 ms (70.7% vs 28.0%, p=0.01) and <120 ms (49.4 vs 29.3%, p=0.04)
subgroups. There was no statistically significant difference between CRT-D and ICD in QoL or
distance walked in 6 minutes for either QRS interval subgroup. Subgroup analysis to explore the
effect of QRS duration on mortality was not undertaken. The general limitations of subgroup
analysis, for example the lack of statistical power, and the absence of an appropriate statistical test
for interaction, mean that these results should be viewed with caution.





EchoCRT RCT

EchoCRT (2013) was a multicentre RCT of 809 participants and had a follow-up of almost 20 months
at trial termination. The trial was noted as ongoing at the time of the TAR systematic review. A
summary of the inclusion criteria, baseline characteristics and risk of bias is presented in Appendix 1.

EchoCRT aimed to evaluate the effect of CRT in people with symptomatic heart failure, a narrow QRS
complex (<130ms), and echocardiographic evidence of left ventricular dyssynchrony. The mean QRS
interval was about 106 ms; and the majority (about 80%) had a QRS duration <120 ms. Most (92-
95%) participants in this trial had NYHA class Ill symptoms, and LBBB was not reported.

Participants with a successful implantation of a CRT-D device were randomised to CRT-ON or CRT-
OFF (defibrillator active). The primary outcome was the combination of death from any cause or first
hospitalization for worsening heart failure. The trial was stopped early on the basis for futility with a
potential for harm. The trial was judged to have a low risk of bias.

30/405 (7.4%) of successfully implanted participants crossed over from CRT-OFF to CRT-ON, and
7/404 (1.7%) in the CRT-ON group had the CRT capability switched off.

All-cause mortality

All-cause mortality was higher in the CRT-ON group (11.1% vs 6.4%, adjusted HR 1.81, 95% Cl 1.11 to
2.93, p=0.02), see Table 1. There was an excess of deaths due to cardiovascular causes in this group
(9.2% vs 4.2%, adjusted HR 2.26 (1.27 to 4.01, p=0.004).

Primary outcome

There was no significant difference between CRT-ON and CRT-OFF in the primary composite
outcome of death from any cause or hospitalization for heart failure (28.7% vs 25.2%, adjusted HR
1.20, 95% C1 0.92 to 1.27, p=0.15).

Subgroup analysis

The effects of treatment on nine pre-specified subgroups (including QRS duration <120 ms or 120-
130 ms) for the primary composite outcome and each of the component outcomes, all-cause
mortality and hospitalisation for worsening heart failure, were examined. Subgroup analyses for all-
cause mortality are reproduced in Appendix 3. There was only one statistically significant treatment-
by-subgroup interaction; this was for all-cause mortality and suggested greater harm with CRT in
patients less than 65 years of age (HR 4.05, 95% Cl 1.65 to 9.95). For QRS duration, the 95%
confidence interval does not cross 1.0 (HR 2.08, 95% Cl 1.16 to 3.73) for those with QRS < 120 ms
indicating harm, whereas no effect is seen for those with QRS > 120 (HR 1.01, 95% CI 0.35 to 2.90);
however the interaction was not statistically significant (p=0.33). The subgroup analyses are limited
by lack of statistical power and the multiple comparisons increase the probability of a false positive
finding, therefore the results should be viewed with caution.





Table 1 Results from EchoCRT

Outcome CRT-D ICD Adjusted Hazard Ratio | p-value
no. of patients with event (%) n=404 n=405 (95% ClI)

Primary composite outcome

Death from any cause or 116 (28.7) | 102 (25.2) | 1.20(0.92-1.57) 0.15

hospitalization for heart failure

Components of primary outcome

Hospitalization for heart failure 99 (24.5) | 90(22.2) 1.16 (0.87-1.55) 0.25

Death from any cause 45 (11.1) | 26(6.4) 1.81(1.11-2.93) 0.02

Causes of death

Cardiovascular event 37 (9.2) 17 (4.2) 2.26 (1.27-4.01) 0.004
-Heart failure 17 (4.2) 10 (2.5) 1.74 (0.80-3.81) 0.15
-Arrhythmic events 14 (3.5) 4 (1.0) not reported <0.05

Hazard ratios were calculated by means of the Cox model with adjustment for country, and P values were calculated by the
stratified log-rank test.

Cleland et al meta-analysis

Cleland et al (2013) undertook an IPD meta-analysis with the aim of identifying pre-implantation
variables that predict the response to CRT. Five trials for which individual patient data (IPD) could be
supplied by Medtronic were included in the analysis, with a total of 3872 participants:

1. MIRACLE

2. MIRACLE ICD (including Miracle ICD II)
3. CARE-HF

4. REVERSE

5. RAFT

Cleland at al noted that two relevant large CRT trials were not included as the authors did not have
access to IPD. These trials were included in the ABHI IPD NMA and have a combined total of 3340
participants:

1. COMPANION
2. MADIT-CRT

Six smaller CRT trials identified by the SHTAC systematic review that would also be relevant but were
not included in the Cleland et al meta-analysis totalled about 1000 participants. In particular, the
two trials of people with a narrow QRS duration discussed above, RethinQ and EchoCRT, were not
included in the meta-analysis. The Cleland et al meta-analysis therefore excludes a large proportion
of the relevant evidence. A summary of baseline characteristics from all relevant CRT trials is
presented in Appendix 4.

CONTAK-CD (also included in ABHI NMA)
RethinQ (also included in ABHI NMA)
Picirillo

i A

Pinter






5. Rhythm ICD
6. MUSTIC

Quality assessment of the five included trials was not undertaken by Cleland et al. The interventions
and comparators in the five trials differed; MIRACLE ICD and RAFT compared CRT-D versus ICD;
MIRACLE and CARE-HF compared CRT-D with OPT; and in REVERSE participants were randomised to
receive CRT (with or without an ICD) or a device with CRT switched off. The IPD analysis therefore
compared CRT (with or without defibrillator) versus control (ICD or OPT); this is in contrast to the
ABHI NMA which examined the devices separately.

To create a more homogeneous population some patients were excluded (107 with NYHA class |
from REVERSE; 338 in atrial fibrillation or with pre-existing pacemaker from RAFT). Cleland et al
state that statistical analyses were undertaken using the intention-to-treat principle. Statistical
methods are not fully described, although the general approach taken appears reasonable. QRS
duration was treated as a continuous variable in the model, whereas in the ABHI model QRS
duration was categorised as 0-120 ms, 2120-<150 ms, and 2150 ms.

For the whole IPD population, the HR for all-cause mortality was 0.66 (95% Cl 0.57 to 0.77). A
significant interaction between CRT and QRS duration was observed for all-cause mortality
(p=0.0013). Further analysis to investigate the relationship between QRS duration and CRT
estimated an HR which crossed 1.0 at 126 ms for all-cause mortality (

Figure 2), suggesting benefit from CRT when QRS duration exceeds this value. However the

confidence intervals indicate that some uncertainty remains until about 140 ms, where the upper
95% confidence interval crosses 1.0.

Interactions between CRT and other covariates (including LBBB) were not significant in a multivariate
model that included QRS duration. Similar reductions in all-cause mortality were observed with CRT
regardless of whether the comparator was or was not an ICD and regardless of age, sex, NYHA class,
LVEF, LBBB, aetiology, systolic blood pressure, or use of beta-blockers.

For comparison, the unadjusted HR for all-cause mortality from the ABHI IPD NMA was 0.72 (95% Crl
0.63 to 0.80) for CRT-P vs OPT, and 0.58 (95% Crl 0.50 to 0.68) for CRT-D vs OPT. The predicted
treatment effects for each subgroup are displayed in Table 2.





Figure 2 The relationship between the effect of CRT on all-cause mortality and QRS (reproduced
from Cleland et al)
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Model showing hazard ratios (Y-axis and solid black line) and their 95% confidence intervals (dotted lines) for the
effects of cardiac resynchronization therapy vs. control with QRS plotted on the X-axis. The intersection of the

95% confidence interval and the line indicating a hazard ratio of 1.0 (no effect) indicates the QRS duration above
which there is a high certainty of response.






Table 2 Updated hazard ratios (95% confidence intervals) for all-cause mortality from NMA with
covariables for the comparisons between the different devices and OPT following revised analysis

by ABHI
Non-LBBB
QRS Device Sex and Age Groups
Male <60yrs Male 260yrs Female <60yrs Female 260yrs
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Appendix 1 Inclusion criteria, baseline characteristics and risk of bias for RethinQ and EchoCRT

Appendix 1a Inclusion criteria

RethinQ EchoCRT

Study design RCT RCT

Intervention CRT-D + OPT CRT-D + OPT

Comparator CRT-OFF + OPT CRT-OFF + OPT

Country (no. of centres) USA (34) USA (56), Canada (2), Israel
(5), Australia (5), Europe (47)
(total 115 centres)

Number randomised 172 809

Length of follow-up 6 months To study termination (mean

19.4 months for all, 19.8
months for survivors).

Key inclusion criteria:

Evidence of intraventricular
mechanical dyssynchrony on
echocardiography, ischemic or
non-ischemic cardiomyopathy

Symptomatic heart failure, a
narrow QRS complex and
echocardiographic evidence of
left ventricular dyssynchrony

- NYHA Class 1] Illor IV

- LVEF <35 <35

- QRS interval, ms <130 <130

- LBBB not reported not reported

- ICD indication requirement

‘standard indication for an
ICD’

‘standard indication for an
ICD’

Appendix 1b Baseline characteristics

RethinQ EchoCRT
CRT-D ICD CRT-D ICD

Sample size, n 87 85 404 405

Age, mean (SD) 60 (12) 58 (14) 57.6 (12.9) 58.3 (12.6)

Sex, % male 71 58 72.8 71.9

NYHA I, % 0 0 0.5 0.7

NYHA I, % 0 0 1.7 3.0

NYHA 1II, % 100 99 95.3 92.3

NYHA IV, % 0 0 2.5 4.0

LVEF %, mean (SD) 25 (5) 26 (6) 27 (5.7) 27 (5.4)

QRS interval ms, mean (SD) 107 (12) 106 (13) 106.1 (13.1) |105.5 (12.1)
-<120,% 76 71 not reported |not reported
->2120,% 24 29 not reported |not reported

LBBB/RBBB, % not reported not reported |not reported |notreported






Appendix 1c Risk of bias

Judgement® RethinQ EchoCRT
Selection bias

Random sequence generation Low Low
Allocation concealment Low Low
Performance bias

Blinding of participants & personnel ‘ Unclear | Low
Detection bias

Blinding of outcome assessment ‘ Low | Low

Attrition bias

Incomplete outcome data addressed | Primary outcome®- Low

Other outcomes - High

Primary outcome - Low
Other outcomes - Low

Reporting bias

Selective reporting ‘ Low Low
Other bias

Other sources of bias ‘ Low Low

% ‘Low risk’, ‘high risk’ or ‘unclear risk’ of bias. ® Also Qol, NYHA and mortality.

10





Appendix 2 RethinQ subgroup analysis according to QRS interval
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Figure 2. Subgroup Analysis According to the QRS Interval at 6 Months.

For the peak oxygen consumption, the primary end point was an increase of at least 1 ml per kilogram of body
weight per minute from baseline (Panel A). For New York Heart Association (NYHA) class, shown are the propor-
tions of patients whose condition improved by at least 1 class from baseline (Panel B). For the quality-of-life score
(Panel C) and 6-minute walk distance (Panel D), shown are the median changes from baseline. In the CRT group,
the QRS interval was 120 msec or more in 17 patients and less than 120 msec in 59 patients. In the control group,
the QRS interval was 120 msec or more in 25 patients and less than 120 msec in 55 patients. P values are for the
comparison between groups, and [ bars indicate 95% confidence intervals.






Appendix 3 EchoCRT subgroup analyses for all-cause mortality

SUBGROUPS CRT=0OFF CRT=0ON Hazard ratio (95% CIl) P(interaction)
ATEEET § rIAnE A AGE R — VB o d Gannes
VERALL Zbi4U0 (0.47%) 49/4u4 (11.17%) - 1.o1 (1.11, £.99)
NYHA Class
11l (N=759) 23/374 (6.1%) 447385 (11.4%) — 1.88(1.13 3.41)
IV (N=28) 116 (6.2%) 110 (10.0%) 2 1.73 (0.11, 27.89) 0.69
QRS width
< 120ms (N=661) 17/328 (5.2%) 35/333 (10.5%) —_— 2.08 (1.16, 3.73)
2 120ms (N=123} 9/88 (13.2%) 8/55 (14,5%) —f— 1.01 (035, 2.90) 033
LVESV \
< i153imi (N=4G0) 151189 (6.5%) 167201 (9.5%) — 1.88 (0.80, 3.87)
2 131ml (N=406) 13/205 (6.3%) 251201 (12,4%) J‘—e— 1.71 (0.86, 3.43) 0.89
Age
< 85 years (N=542) 8264 (2.3%) 25£278 {9.0%) ‘ —_—— 4.05 {1.65, 9.5
2 65 years (N=267) 20/141 (14.2%) 201126 (15.9%) + 1.04 (054, 2.00) 0.024
Qualification
TD! only (N=202} 41108 (3.8%) 14106 (11.5%) | s 3.23 (0.98 10.69)
Speckle Radial strain only (N=185) 7100 (7.0%) 11/85 (12.9%) e e 1.66 (0.64, 4.31)
Both (N=421) 15/199 (7.5%) 231222 (10.4%) —Lg— 1.30 (0.67, 2.50) 0.40
Gender
Female (N=224) 51114 (4.4%) 5/110 (4.5%) 0,99 (0.28, 3.45)
Male (N=585) 21/291 (7.2%) 401294 (13.6%) e 1.83(1.08 3.12) 0.56
Etiology of heart failure
Non-lschemic (N=376) 41490 (2.1%) 12/186 (6.5%) |———— 364 (1.11, 11.98)
Ischemic (N=432) 22/214 (10.3%) 33/218 (15.1%) —— 1.54 (0.89, 267) 0.25
Lead Piacement
Optimal (N=136) 3171 (4.2%) 7165 (10.8%) —_—— 210 {051, 8.70)
Sub-optimal (N=521) 18/263 (6.8%) 321258 (12.4%) —— 1.90 (1.06, 3.41) 0.63
iitrai regurgitation
None/Trace (N=280) 5147 (3.4%) 14/133 (10.5%) —_— 3.02 (1.06, 8.58)
Mild (N=317) 11/154 (7.1%) 22/163 (13.5%) —_—— 1.98 (0.94, 4.17)
Moderate or worse (N=204) 9/101 (8.9%) 8/103 (7.8%) [N — 0.84 (0.31, 2.25) 0.12
0.0625 0.25 1 4 16 64
Hazard ratio

Figure S1c: Display of hazard ratios and 95% confidence intervals for CRT=0ON relative to CRT=0FF for each pre-specified subgroup, with
tabulation of corresponding numbers of subjects with all-cause mortality endpoint(percentage), hazard ratio and P-value for the interaction
between the effect of CRT=ON relative to CRT=0FF across the subgroup categories.





Appendix 4 Summary of baseline charecterisics from CRT trials

Intervention & comparator | Sample size, n NYHA Class, % LVEF %, mean (SD) | QRS interval, ms | LBBB/RBBB
| | ] v mean (SD) %
1. MIRACLE CRT-P ON 228 0 0 90 |10 | 21.8(6.3) 167 (21)
CRT-P OFF 225 0 0 91 |9 21.6 (6.2) 165 (20)
2. MIRACLE ICD CRT-D 187 0 0 88.2 | 11.8 | 24.2 (6.5) 165 (22) nr/13
ICD 182 0 0 89.6 | 10.4 | 23.9(6.0) 162 (22) nr/13
MIRACLE ICD II CRT-D 85 0 100 | O 0 24.4 (6.6) 166 (25) nr/12
ICD 101 0 100 | O 0 24.6 (6.7) 165 (23) nr/21
3. CARE-HF CRT-P 409 0 0 94 |6 25° 160°, (152-180) "
OPT 404 0 0 93 |7 25° 160 *(152-180) °
4, REVERSE CRT- ON 419 82 26.8 (7.0) 153 (21)
CRT- OFF 191 83 26.4 (7.1) 154 (24)
5. RAFT CRT-D 894 0 83 | 2080 22.6 (5.4) 157 (23.6) 73/8
ICD 904 0 80.8|19.2 | 0 22.6 (5.1) 158.3 (24.0) 71/10
Cleland meta-analysis total 3872 48.5 | 47.8 | 3.8 24 (6) 161 (23) 78.4/8.9
COMPANION CRT-P 617 0 0 87 13 | 20° 160 ° 69/12
CRT-D 595 0 0 86 14 | 22° 160 ° 73/10
OPT 308 0 0 82 18 | 22° 158 ° 70/9
MADIT-CRT CRT-D 1089 1408 |0 0 24 (5) QRS 2150 64.2% | 70/13
ICD 731 15.5 | 845 | 0 0 24 (5) QRS 2150 65.1% | 71/13
CONTAK-CD (included in ABHI NMA) | CRT-D 245 0 32 |60 |8 21(7) 160 (27) 54/14
ICD 245 0 33 |57 |10 |22(7) 156 (26) 55/12
RethinQ (included in ABHI NMA) CRT-D 87 0 0 100 | O 25 (5) 107 (12)
ICD 85 0 0 99° | 0 26 (6) 106 (13)
Picirillo CRT-D 16 0 0 31.3 | 68.8 | 23 (4) 160 (4)
ICD 15 0 0 33.3 | 66.7 | 22(8) 159 (8)
Pinter CRT-D 36 nr [nr |[nr |[nr [ 21.2(7.9)° nr
ICD 36 nr nr nr nr 24.0 (8.3) d nr
Rhythm ICD CRT-D 119 08 |50 |87.4 25.6 (8.3) 169 (16)
ICD 59 34 |68 |847 |51 |233(6.4) 167 (15)
MUSTIC CRT-P ON 29 0 0 100 | O 172 (22)
CRT-P OFF 29 0 0 100 | O 175 (19)

nr, not reported. *Median, b Range, “NYHA class of one participant not reported, IMeasured by echocardiogram; also measured by quantitative resting radionuclide
angiogram (MUGA): CRT-D 24.2 (SD 7.5), ICD 26.8 (SD 8.4).
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