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The AdaptResponse trial is designed to test the hypothesis that preferential adaptive left ventricular-only pacing with the AdaptivCRT®

algorithm reduces the incidence of the combined endpoint of all-cause mortality and intervention for heart failure (HF) decompensation,
compared with conventional cardiac resynchronization therapy (CRT), among patients with a CRT indication, left bundle branch block
(LBBB) and normal atrioventricular (AV) conduction. The AdaptResponse study is a prospective, randomized, controlled, single-blinded,
multicentre, clinical trial (ClinicalTrials.gov Identifier: NCT02205359), conducted at up to 200 centres worldwide. Following enrolment and
baseline assessment, eligible subjects will be implanted with a CRT system containing the AdaptivCRT algorithm, and randomized in a 1:1
fashion to either a treatment (‘AdaptivCRT’) or control (‘Conventional CRT’) group. The study is designed to observe a primary endpoint
in 1100 patients (‘event-driven’) and approximately 3000 patients will be randomized. The primary endpoint is the composite of all-cause
mortality and intervention for HF decompensation; secondary endpoints include all-cause mortality, intervention for HF decompensation,
clinical composite score (CCS) at 6 months, atrial fibrillation, quality of life measured by the Kansas City Cardiomyopathy Questionnaire
(KCCQ), health outcome measured by the EQ-5D instrument, all-cause readmission after a HF admission, and cost-effectiveness. The
AdaptResponse clinical trial is powered to assess clinical endpoints and is expected to provide definitive evidence on the incremental utility
of AdaptivCRT-enhanced CRT systems.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Introduction
Cardiac resynchronization therapy (CRT) is recommended by cur-
rent guidelines for the treatment of patients with symptomatic
heart failure (HF), impaired left ventricular (LV) systolic function,
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.. and an electrocardiogram (ECG) which displays evidence of elec-
trical dyssynchrony,1,2 with established effects on morbidity and
mortality.3,4 However, in spite of the overall beneficial effects of
CRT, no early clinical improvement is observed in approximately
30% of CRT recipients.3,5

© 2017 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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While CRT is most commonly delivered by using biventricular
(BiV) pacing, it has been suggested by meta-analysis6 that LV-only
pacing can be at least as efficacious as BiV pacing, with no observed
differences in mortality.7,8 In patients with sinus rhythm and normal
atrioventricular (AV) conduction, pacing only the left ventricle with
appropriate AV delays [i.e. synchronized to the right ventricle to
produce fusion of left and right ventricular (RV) activation] can
result in superior LV9 and RV10 function compared to standard
BiV pacing. Optimization of the AV and interventricular (VV)
intervals during BiV pacing is another option to maximize the
positive effects of CRT.11,12 Optimization is usually accomplished
by using echocardiography or other in-office modalities. However,
these methods have not consistently shown benefit,13 can be
resource-intensive, often need patient–physician contact, and only
a minority of clinicians routinely optimize AV and VV delays.
Optimization using a proprietary peak endocardial acceleration
sensor on the atrial lead recently showed promising results.14,15

The AdaptivCRT® (Medtronic plc) algorithm16,17 has been devel-
oped to provide RV-synchronized LV-only fusion pacing (i.e.
to produce fusion of left- and right-sided ventricular activa-
tion) when intrinsic AV conduction is normal or, alternatively,
BiV pacing, when required. Preliminary studies have suggested
that AdaptivCRT-optimized resynchronization therapy results in
improved clinical outcomes.18–20

The present report describes the rationale and design of the
AdaptResponse trial, which we designed to test the hypothesis
that AdaptivCRT reduces the incidence of the combined endpoint
of all-cause mortality and intervention for HF decompensation,
compared with conventional CRT, among patients with a CRT indi-
cation, left bundle branch block (LBBB), and normal AV conduction.

Algorithm
Adaptive LV-only pacing makes use of the patient’s intrinsic conduc-
tion by pre-pacing the left ventricle to synchronize with intrinsic
RV activation and establish fusion. When the patient’s heart rate
increases or AV conduction is prolonged, the pacing mode switches
automatically to adaptive BiV pacing. Unlike programmer-based
algorithms, adaptive BiV pacing provides continuous optimization
of AV/VV timing settings based on periodic automatic evaluation of
the patient’s intrinsic conduction intervals and activity level. Adap-
tive BiV is aimed at maximizing the CRT benefit by optimizing
ventricular filling and ejection, and eliminating the need for man-
ual echocardiographic optimization. The algorithm is intended to
provide continuous ambulatory CRT optimization, and to allow
for more physiological ventricular activation and greater device
longevity in patients with normal AV conduction by reducing unnec-
essary RV pacing. A schematic representation of the AdaptivCRT
algorithm can be found in Figure 1.

Study design
The AdaptResponse study is a prospective, randomized, par-
allel, controlled, single-blinded, multicentre, post-market, global
cardiac resynchronization clinical trial (ClinicalTrials.gov; Identifier: ..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

.. NCT02205359). This study is being conducted at up to 200 centres
in Australia, Canada, Europe, India, Japan, Korea, Latin America, the
Middle East, Taiwan, and the USA, and approximately 3000 subjects
will be randomized. After study enrolment and baseline assess-
ment, the eligible patients will be implanted with a CRT device
containing the AdaptivCRT algorithm. Within 7 days of completing
a successful implant procedure (system consisting of a CRT device
and right atrial, RV and LV leads), the subjects will be randomized in
a 1:1 fashion to either treatment (‘AdaptivCRT’) or control (‘Con-
ventional CRT’). The randomization schedule will be stratified by
centre and by New York Heart Association (NYHA) class, using
permuted blocks with random block sizes.

The study will be single-blinded (i.e. patients are blinded to
the randomization assignment) to reduce bias effects. All study
enrollees will be followed until the required number of 1100
endpoint events is reached (‘event-driven’ design), or until the
pre-specified stopping boundary is crossed at interim analysis.
The expected total study duration will approximately be 5.5 years,
representing 3 years of patient enrolment and 2.5 years of study
follow-up. The data monitoring committee (DMC) will review
interim analysis results and advise on study continuation. The
DMC is also responsible for regular review of adverse event
data summaries to address any potential safety issues, and to
monitor the overall study conduct. In addition, the DMC will
be unblinded to the patient’s treatment assignments; however,
the endpoint adjudication committee (EAC) will be blinded to
the treatment designation when reviewing case files, wherever
reasonably achievable. To further minimize any potential sources
of bias, the following measures will also be taken: (i) an ECG
core laboratory will be used to confirm the ECG inclusion criteria
by validating the presence of LBBB and normal AV conduction
after enrolment, (ii) subject characteristics will be collected at
baseline and differences between randomized groups that may
affect primary endpoints will be identified, (iii) all medical personnel
responsible for the device implants must be experienced, (iv) data
collection requirements and study procedures will be standardized
across all centres and geographies, (v) monitoring visits will be
conducted to safeguard adherence to the protocol and to verify
the collected data against the source data, (vi) an independent
DMC will review endpoint and other data to monitor the overall
integrity of the study, (vii) the Steering Committee members will
not have any influence over HF treatment decisions by centre
investigators during the trial except for approval for crossover,
and (viii) the analysis will be intent-to-treat, following predefined
statistical methods specified in the statistical analysis plan (SAP).
More detailed information on the DMC, EAC, and the Steering
Committee can be found in Appendix 1.

Study population and enrolment criteria
The patients will be screened to ensure they meet all of the inclu-
sion and none of the exclusion criteria prior to study enrolment.
The subjects will have to meet the following inclusion criteria to be
eligible to participate in the study: (i) indication for a CRT device
according to the international scientific guidelines, (ii) sinus rhythm
at time of enrolment, (iii) LBBB according to the Strauss criteria as

© 2017 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Figure 1 AdaptivCRT algorithm. The AdaptivCRT algorithm continuously and dynamically optimizes the cardiac resynchronization therapy
pacing method and atrioventricular/interventricular delays depending on the patient’s activity levels and conduction status. Adaptive left
ventricular pacing makes use of the patient’s intrinsic conduction by pre-pacing the left ventricle to synchronize with intrinsic right ventricular
activation and establish fusion. When the patient’s heart rate increases or atrioventricular conduction is prolonged, the pacing mode switches
automatically to adaptive biventricular pacing. During adaptive biventricular pacing, the atrioventricular delays are updated every minute based
on atrioventricular interval and P wave width measurements. Intrinsic atrioventricular intervals are measured every minute, and P wave and
QRS widths are measured every 16 h. The atrioventricular delay is adjusted to pace about 30 ms after the end of the P wave but at least 50 ms
before the onset of the intrinsic QRS. This provides enough time for atrial contraction, while ensuring biventricular pacing, prior to intrinsic
conduction to the ventricles. In addition, the ventricular pacing configuration (right ventricle → left ventricle, left ventricle → right ventricle)
and interventricular pace delay are updated every minute based on the atrioventricular interval and QRS width measurements. In patients
with normal atrioventricular conduction, as measured intracardially by the device, the AdaptivCRT algorithm will primarily provide adaptive
left ventricular pacing. During this pacing operation, the timing of the left ventricular pace is automatically adjusted based on the intrinsic
atrioventricular interval measurement that occurs every 60 s. After the left ventricular pace occurs, the intrinsic right ventricular contraction
completes the biventricular activation. Every minute, the atrioventricular delays are updated to ensure optimal cardiac resynchronization
therapy delivery. When programmed to adaptive biventricular and left ventricular pacing, the device employs adaptive left ventricular-only pacing
when the patient’s heart rate is 100 b.p.m. or below, when atrioventricular conduction is normal, and left ventricular capture is confirmed.
Normal atrioventricular intervals are defined as less than 200 ms for atrial-sensed intervals and less than 250 ms for atrial-paced intervals.16

AV, atrioventricular; BiV, biventricular; HR, heart rate; LV, left ventricular; RV, right ventricular; VV, interventricular; As-RVs, atrial sensed
atrioventricular interval; Ap-RVs, atrial paced atrioventricular interval.

determined by the physician,21 and (iv) normal AV conduction per
ECG (PR interval ≤200 ms). More information regarding the inclu-
sion criteria and a complete overview of the exclusion criteria are
reported in Table 1.21

Study conduct
This study conduct is guided by ISO-14155 and by good clinical
practice (GCP), in accordance with the Declaration of Helsinki
and the laws and regulations in the countries. Written approval
from the Institutional Review Board and/or Medical Ethics Com-
mittee is required for participation and each patient must pro-
vide written informed consent. The sponsor ensured training of
all involved study personnel with regard to programming and inter-
pretation of data. All devices used in this investigation are mar-
ket released in all countries and geographies participating in the
clinical study (Australia, Canada, Europe, India, Japan, Korea, Latin
America, the Middle East, Taiwan, and the USA), and used within ..
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.. the approved labelling. Case report form completion and handling
will be performed electronically using an electronic data manage-
ment system for clinical studies. Data will be stored in a secure,
password-protected database which will be backed up nightly.

Study flow
The sequence of enrolment, device implantation, randomization,
and planned study visits is illustrated in Figure 2. The study will
be conducted using market-released CRT systems with pacing-only
(CRT-P) or pacing and defibrillation (CRT-D) capabilities, contain-
ing the AdaptivCRT algorithm, a Medtronic market-released LV
lead, and any market-released RA and RV leads. The programming
requirements, applicable to the study subjects according to their
respective randomization assignment, are summarized in Table 2.
The only meaningful difference between both groups is either the
activation or deactivation of the AdaptivCRT feature.

© 2017 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Table 1 Study inclusion and exclusion criteria checked by the physician at enrolment

Inclusion criteria Exclusion criteria
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

• Signed patient informed consent
• Indicated for a cardiac resynchronization therapy device according

to local guidelines
• Sinus rhythm at time of enrolment
• Left bundle branch block (LBBB) as documented on an ECG.

Criteria for complete LBBB should include:21

○ QRS duration ≥140 ms (men) or ≥130 ms (women)
○ QS or rS in leads V1 and V2
○ mid-QRS notching or slurring in two or more of leads V1, V2,

V5, V6, I, and aVL

• Intrinsic, normal atrioventricular conduction (PR interval ≤200 ms
on surface ECG)

• Left ventricular ejection fraction ≤35%
• NYHA class II, III, or IV despite optimal medical therapy. Opti-

mal medical therapy is defined as maximal tolerated dose of
beta-blockers and a therapeutic dose of angiotensin-converting
enzyme inhibitor, or angiotensin receptor blocker, or aldosterone
antagonist

• Less than 18 years of age (or has not reached minimum age per
local law)

• Not available for at least 2 years of follow-up visits
• Permanent atrial arrhythmias
• Previously receiving cardiac resynchronization therapy
• Participation in concurrent trials
• Unstable angina, or experienced an acute myocardial infarction,

or received coronary artery revascularization, i.e. coronary artery
bypass graft or coronary angioplasty, i.e. percutaneous transluminal
coronary angioplasty within 30 days prior to enrolment

• Subject has a mechanical tricuspid heart valve or is scheduled to
undergo valve repair or valve replacement during the course of the
study

• Subject is post heart transplant (subjects on the heart transplant
list for the first time are not excluded)

• Subject has a limited life expectancy due to non-cardiac causes that
would not allow completion of the study

• Subject is pregnant
• Subject meets the exclusion criteria required by local law

Figure 2 Study flow from enrolment to planned study visits. AE, adverse event; CRT, cardiac resynchronization therapy; ECG, electrocardio-
gram; HCU, health care service utilization; M, month; NYHA, New York Heart Association class; QoL, quality of life; S2D, device data.

Study endpoints
The primary study endpoint is the composite of all-cause death

and any intervention for HF decompensation as adjudicated by the

independent blinded EAC. Intervention for HF decompensation is

defined in the EAC charter as an event that (i) occurred primar-

ily because of new or worsening signs and/or symptoms of HF, or

biomarker or imaging evidence of HF, and (ii) received additional or ..
..

..
..

..
..

..
..

..
..

..
. increased pharmacological or mechanical intervention to treat HF.

In case the patient is not hospitalized, the treatment is required
to be intravenous or invasive. The EAC adjudicates according to
a charter that provides more detailed definitions.22,23 The differ-
ent centres may adhere to their own standard practice pertaining
to diagnosing HF, but are required to report all diagnostic assess-
ments, tests, and procedures done with supporting material as
appropriate to allow the EAC to adjudicate.

© 2017 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Table 2 Device programming requirements according to patient assignment

Parameter AdaptivCRT group Conventional CRT group
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

AdaptivCRT® AdaptivCRT required (adaptive BiV and LV) Non-adaptive CRT, BiV required
Mode (NASPE/BPEG pacing codes) DDD required, with DDDR only if clinically

needed (this would need to be documented)
DDD required, with DDDR only if clinically

needed (this would need to be documented)
Ventricular blanking post VP ≥200 ms No requirement
Sensed AV interval, paced AV interval,
VV delay

No requirement Programming with or without optimization per
physician’s discretion

Ventricular pacing LV→RV or RV→ LV Per preferred in-office/physician method
LV capture management On On
Lower rate ≤60 b.p.m. (nominal setting)

If programmed otherwise a documented rationale
for alternative programming must be provided

≤60 b.p.m. (nominal setting)
If programmed otherwise a documented

rationale for alternative programming must
be provided

Upper tracking rate ≤140 b.p.m. ≤140 b.p.m.
If programmed otherwise a documented rationale

for alternative programming must be provided
If programmed otherwise a documented

rationale for alternative programming must
be provided

Upper sensor rate ≤140 b.p.m. ≤140 b.p.m.
Ventricular sense response On On
Conducted AF response On On
Lead polarity for Attain Performa LV leads No requirements. Lead polarity information and

changes will be collected
No requirements. Lead polarity information and

changes will be collected

AV, atrioventricular; BiV, biventricular; CRT, cardiac resynchronization therapy; LV, left ventricular; RV, right ventricular; VP, ventricular pace; VV, interventricular.

Secondary endpoints will include (i) all-cause mortality, (ii) inter-
vention for HF decompensation, (iii) improved clinical composite
score (CCS)24 at 6 months, (iv) incidence of atrial fibrillation
(AF) defined as the first occurrence of ≥6 h of device-detected
AF in a day, (v) quality of life measured by the Kansas City
Cardiomyopathy Questionnaire (KCCQ),25 (vi) health outcome
measured by the EQ-5D instrument, (vii) incidence of all-cause
readmissions within 30 days after a HF admission, and (viii)
cost-effectiveness.

Statistical considerations
The primary analysis will follow the intent-to-treat principle.
All randomized patients will be included in the analysis. The
AdaptResponse trial is event-driven. A total of 1100 patients expe-
riencing a primary endpoint will generate 90% statistical power
to demonstrate a significant reduction in the incidence of the pri-
mary endpoint, accounting for three equally spaced interim analy-
ses (𝛼 = 0.05) and assuming a true intent-to-treat hazard ratio (HR)
of 0.82 for ‘AdaptivCRT’ compared with ‘Conventional CRT’. With
randomization of 3000 patients enrolled over 3 years and followed
for 2.5 years, 1100 events are expected when the true control
arm event-free rate is 75% at 2 years (which is consistent with
results from MADIT-CRT,26 REVERSE,27 RAFT,28 Cleland’s CRT
meta-analysis,29 and the adaptive CRT study18,19).

The primary objective of this study will be to test the hypothesis
that AdaptivCRT reduces the incidence of the composite primary
endpoint, i.e. all-cause mortality and intervention for HF decom-
pensation, compared with conventional CRT, in CRT-indicated ..
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.. patients with LBBB and normal AV conduction. This hypothesis will

be tested using a Cox proportional hazards regression model with
a random centre effect, and stratified by NYHA class at enrolment.
Two further analyses of the primary endpoint are planned. A multi-
variable Cox regression model will be developed in two steps. The
first step will consider baseline demographic and disease charac-
teristics that may be predictive of endpoints, such as HF aetiology
and NYHA class. Significant predictors will be determined through
backward variable selection. The second step will assess treat-
ment effect controlling for individual patient risk as measured by
the linear predictor function from the first step. The main analysis,
which will include all randomized patients, will be repeated exclud-
ing the patients for whom the ECG core laboratory did not confirm
LBBB.

The three interim analyses will follow a symmetric group sequen-
tial design using the alpha-spending methodology of Lan and
DeMets30 with O’Brien–Fleming-type boundaries,31 after 275, 550,
and 825 patients have experienced a primary endpoint event,
respectively. The DMC will review interim analysis results and will
advise on continuation of enrolment and patient follow-up.

The secondary objectives will be analysed when the study has
stopped after an interim analysis or the final analysis. A Hommel
procedure32 will be applied to the secondary objectives (exclud-
ing the cost-effectiveness objective) using an overall 𝛼-level as
determined from a Pocock-type alpha spending function. Sec-
ondary objectives for which the hypothesis is rejected under
the adjusted significance level of the Hommel procedure will be
reported as significant with strictly controlled familywise type I
error.

© 2017 The Authors. European Journal of Heart Failure published by John Wiley & Sons Ltd on behalf of European Society of Cardiology.
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Discussion
Despite the overall efficacy of CRT in reducing morbidity and mor-
tality endpoints in patients with HF with systolic dysfunction and
ventricular dyssynchrony, its effect remains largely heterogeneous,
with patients showing a varying degree of clinical benefit.1–5 In this
context, optimization of the device settings is a logical priority of
current device-related research activity.

The application of the AdaptivCRT mode provides a novel
pacing algorithm specifically designed for preferential LV-only
RV-synchronized pacing with conduction time-adaptive AV delay, to
maximize fusion of RV and LV activation and achieve optimized LV
and BiV pacing.17 The AdaptivCRT pre-market approval study has
demonstrated that AdaptivCRT-optimized CRT is at least as effec-
tive as echo-optimized BiV pacing determined by the CCS24 (73.6%
improved in the AdaptivCRT arm vs. 72.5% in the echo-optimized
arm, P< 0.001 for non-inferiority with a non-inferiority margin of
12%18). Furthermore, in a post hoc sub-analysis of this study, in
patients with sinus rhythm, device-determined normal AV con-
duction and presence of LBBB per medical history, more Adap-
tivCRT patients improved in their CCS compared with the echo
arm (80.7% vs. 68.4%, P= 0.041 for superiority).19 In this sub-
group, the patients in the AdaptivCRT arm received LV-only pacing
64± 32.8% of the time.19 This meant that RV pacing was minimized,
which might be desirable in such patients from both haemody-
namic as well as from energy-efficiency perspectives. In the sub-
group with normal AV conduction, there was a lower risk of
death or HF hospitalization [HR 0.52; 95% confidence interval (CI)
0.27–0.98, P= 0.044] with the AdaptivCRT algorithm.19 Moreover,
with longer-term follow-up (20.2 ± 5.9 months) the AdaptivCRT
algorithm has been shown to reduce the risk of 48 consecutive
hours in AF (HR 0.54; 95% CI 0.31–0.93, P= 0.03) and AdaptivCRT
patients without history of AF tended to be less likely to develop
persistent AF (HR 0.44; 95% CI 0.19–1.03, P= 0.05).33 The Adapt-
Response study was designed to confirm these post hoc findings
and differs from the earlier study in that it is powered for a mortal-
ity/morbidity endpoint and enrols a subgroup of patients who were
eligible for the earlier study.

Randomization is done after successful implant to ensure that
the start of CRT can be taken as the starting point for analy-
sis. Attempting randomization prior to implant could result in a
subgroup of patients where initiation of CRT was delayed due
to implant complications. A double-blinded study design has been
considered; however, it would not have been possible to blind site
personnel interacting with the device, and a set-up with blinded
and unblinded hospital staff was considered to increase study com-
plexity. The worsening HF event definition in the AdaptResponse
trial is broader than the more traditional HF hospitalization, adding
outpatient treatment with i.v. diuretics. The reason for this choice
is that the incidence rate of HF hospitalizations has decreased over
the years due to advances in the treatment of HF, and the fact
that there are geographic differences in the treatment of HF and
the definition of hospitalization that led to different rates of HF
hospitalization.34–36 The broader definition is intended to ensure
that the event rate is high enough to have an achievable sample
size and to accommodate geographic differences due to differing ..
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.. health care systems. Heart failure hospitalizations underestimate
HF worsening and its serious implications. Recent trials have shown
that the risk of death is similar in outpatient intensification of HF
therapy, emergency department visit, or HF hospitalization.23

As the LBBB inclusion criteria refers to the Strauss LBBB
criteria,21 both males with an intrinsic QRS duration ≥140 ms and
females with a QRS duration of ≥130 ms can be enrolled. This
might reduce a bias in the regular criteria favouring men. Also
the requirement of normal AV conduction ≤200 ms at the time
of enrolment may help to increase enrolment of females19,37 and
collection of evidence as they are normally under-represented in
CRT trials for HF.

The above-outlined preliminary evidence suggests that the Adap-
tivCRT algorithm allows for more physiological ventricular activa-
tion and increased device longevity,16 and may result in improved
clinical outcomes, especially in patients with normal AV conduction
and LBBB in sinus rhythm. The AdaptResponse clinical trial is pow-
ered to assess clinical endpoints and is expected to provide defini-
tive data on the potential clinical utility of AdaptivCRT-enhanced
CRT systems.
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Appendix 1: AdaptResponse
Steering, Data Monitoring and
Endpoint Adjudication
Committees, and ECG Core
Laboratory
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Bruce L. Wilkoff, MD, Chair, Cleveland Clinic, Cleveland, OH, USA;
Gerasimos Filippatos, MD, Co-chair, National and Kapodistrian
University of Athens, Athens, Greece; David Birnie, MD, Univer-
sity of Ottawa Heart Institute, Ottawa, Ontario, Canada; Michael
R. Gold, MD, Medical University of South Carolina, Charleston,
SC, USA; Ahmad Hersi, MD, King Saud University, College of
Medicine, Department of Cardiac Sciences, Riyadh, Saudi Arabia;
Kengo Kusano, MD, National Cerebral and Cardiovascular Cen-
ter, Osaka, Japan; Christophe Leclercq, MD, University Hospital
Rennes, University of Rennes, Rennes, France; William Little, MD†,
University of Mississippi, Jackson, MS, USA, †deceased 9 July 2015;
Wilfried Mullens, MD, Ziekenhuis Oost-Limburg, Genk, Belgium.

AdaptResponse Data Monitoring
Committee
John Cleland, MD, Chair, Magdi Yacoub Institute–Heart Science
Centre National Heart & Lung Institute Harefield Hospital, Hare-
field, UK; Kenneth Dickstein, MD, Stavanger Universitetssykehus,
Stavanger, Norway; Kerry Lee, PhD, Professor of Biostatistics,
Duke Clinical Research Institute, Durham, NC, USA; Jonathan
Steinberg, MD, Summit Medical Group Arrhythmia Institute, Uni-
versity of Rochester School of Medicine, Short Hills, NJ, USA.

AdaptResponse Endpoint Adjudication
Committee
Michael Felker, MD, Chair, Duke University School of Medicine,
Duke University West Campus, Durham, NC, USA; Piotr
Ponikowski, MD, Medical University, Military Hospital, Depart-
ment of Cardiology, Wroclaw, Poland; Frieder Braunschweig, MD,
Karolinska University Hospital, Solna, Department of Cardiology,
Stockholm, Sweden; Daniel Lustgarten, MD, Medicine Cardiovas-
cular Medicine, University of Vermont Medical Center, Cardiology
Burlington, VT, USA; John Teerlink, MD, San Francisco VA Medical
Center Cardiology, San Francisco, CA, USA; John Lekakis, MD,
Cardiology, Athens University Medical School, University Hospital
ATTIKON, Athens, Greece.

AdaptResponse ECG Core Laboratory
Christophe Leclercq, MD, Centre Hospitalier Universitaire and
Centre d’Investigation Clinique–Innovations Technologiques, ..
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.. Cardiology Department, CIC-IT 804, Pontchaillou Hospital,
Rennes, France.
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