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Aims Integrating remote monitoring (RM) into existing healthcare practice for heart failure (HF) patients to improve clinical out-
come remains challenging. The ECOST-CRT study compared the clinical outcome of a comprehensive RM scheme including
a patient questionnaire capturing signs and symptoms of HF and notifications for HF specific parameters to traditional RM in
patients with cardiac resynchronization therapy (CRT) devices.

Methods Patients were randomized 1:1 to standard daily RM (notification for technical parameters and ventricular arrhythmias; con-
and results trol group) or comprehensive RM (adding a monthly symptom questionnaire and notifications for biventricular pacing, pre-
mature ventricular contraction, atrial arrhythmias; active group). The primary endpoint was all-cause mortality or
hospitalization for worsening HF (WHF). Six hundred fifty-two patients (70.4 + 10.3 years, 73% men, left ventricular ejec-
tion fraction 29.1 + 7.6%, 68% CRT-Defibrillators, 32% CRT-Pacemakers) were enrolled. The COVID-19 pandemic caused
an early termination of the study, so the mean follow-up duration was 18 + 8 months. No statistically significant difference in
the primary endpoint was found between the groups [59 (18.3%) control vs. 77 (23.3%) active group; log-rank test P = 0.13].
Among the secondary endpoints, the MLHF questionnaire showed a larger share of patients with improvement of quality of

life compared to baseline in the active group (78%) vs. control (61%; P =0.03).

Conclusion The study does not support the notion that comprehensive RM, when compared to standard RM, in HF patients with CRT
improves the clinical outcome of all-cause mortality or WHF hospitalizations. However, this study was underpowered due
to an early termination and further trials are required.

Registration Clinical Trials.gov Identifier: NCT03012490
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Graphical Abstract

Comprehensive versus standard remote

monitoring of cardiac resynchronization

devices in heart failure patients: results of the ECOST-CRT study
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Comprehensive remote monitoring of CRT devices in HF patients may not result in a

reduction for the outcomes of all-cause mortality or WHF hospitalizations. However, this study was
underpowered due to an early termination

CRT, cardiac resynchronization therapy; HF, heart failure; PVC, premature ventricular contraction; RM, remote monitoring; WHF, worsening heart

failure.
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Keywords

What’s new?

® The study addresses a crucial aspect of heart failure management by
focusing on the remote monitoring of devices for resynchronization.
For heart failure, which is a major cause of morbidity and mortality,
the contribution of remote monitoring is still debated, including for
resynchronized patients.

® Compared with basic cardiac resynchronization therapy defibrillator
and cardiac resynchronization therapy pacemaker remote monitor-
ing, the addition of variables including atrial fibrillation, resynchroni-
zation rate, and patient symptoms informed by a technological
advance consisting of an electronic questionnaire does not seem
to improve patient prognosis.

Introduction

Remote monitoring (RM) is used in patients with chronic cardiac
disease to optimize patient care. In patients with heart failure (HF)
but without cardiac implantable electronic devices (CIED), RM using
external devices often failed to show a positive impact on endpoints
such as mortality or HF hospitalization.' In contrast, RM is strongly

recommended in patients with CIED, with a high level of evidence, as
part of the standard of care.>* Few studies have focused on patients
with HF and CIED. The IN-TIME study®® investigated patients with
HF treated with implantable cardioverter-defibrillator (ICD) or cardiac
resynchronization therapy defibrillator (CRT-D). Daily RM of device
data such as intracardiac electrograms of ventricular and atrial tachyar-
rhythmia episodes, low percentage of biventricular pacing, increase in
the frequency of premature ventricular contractions (PVCs), or de-
creased patient activity was complemented with a pre-specified scheme
of interventions. This had a beneficial effect on the ‘Packer’ composite
clinical score comprising all-cause death, HF hospitalization, change in
New York Heart Association (NYHA) class, and change in patient glo-
bal self-assessment. A reduction in the secondary endpoint of all-cause
mortality was also reported. In the RESULT study,® the reduction by
RM of the composite endpoint of all-cause death and hospitalization
due to cardiovascular reasons was driven by a lower hospitalization
rate. Conversely, the REM-HF study,” which evaluated RM using weekly
downloads, failed to show a decrease of mortality or hospitalization for
cardiovascular reason among patients with HF and CIED.

No study had addressed RM specifically in patients with CRT devices.
The ECOST-CRT study was designed to gain a better understanding of
the benefits of RM in HF patients with a CIED, and focused on a specific

Gz0z fienuer gz uo Jasn 1saig adielisianiun anbawyonqig Aq y+20282/S£zeens/0 1 /9z/31911e/a0edoins/woo dno olwapeae//:sdiy Woll papeojumod]



Comprehensive vs. standard remote monitoring of CRT devices

population of HF patients with cardiac resynchronization therapy with
(CRT-D) or without defibrillator [cardiac resynchronization therapy
pacemaker (CRT-P)]. We conducted this multicentre, randomized,
controlled trial to determine whether a ‘comprehensive RM scheme’
with an accurate management plan based on remotely assessed signs
and symptoms of HF and notification about daily monitored parameters
related to HF would reduce the combined endpoint of death from any
cause and hospitalization for worsening HF (WHF), as compared to
‘standard’ RM of technical parameters and ventricular arrhythmias.

Methods
Study design

Eligible patients were 18 years of age or older, had received a de novo CRT-P
or CRT-D device in accordance with the European guidelines,® and had RM
activated. Device replacement, lead model under advisory, non-functional
lead, participation in another research, or evaluation programme concern-
ing the follow-up (FU) of HF was criteria for exclusion.

After obtaining written informed consent, eligible patients were random-
ly assigned in a 1:1 ratio to the control or comprehensive RM (active) group
before hospital discharge (Figure 7). The trial was conducted in 45 study
sites across France (see Supplementary material online), had obtained ap-
proval by the ethics committee, and complied with the Declaration of
Helsinki.

The RM system (Home-Monitoring®, Biotronik SE and Co. KG, Berlin,
Germany) transmits every day technical and medical data and presents
them on a secure internet site accessible only to the treating physician.
The user can select event types for which he or she wants to be notified.

In both groups, automatic daily RM was activated and technical para-
meters (battery status, lead pacing thresholds, pacing impedances, sensing
amplitudes, shock impedance) and ventricular arrhythmias (detected

arrhythmias and delivered therapies) were selected to trigger event notifi-
cations. For the duration of the study, any interruption of transmission for
more than 7 days was immediately corrected in both groups. In the active
group, signs and symptoms of HF obtained from a questionnaire and RM
transmitted parameters related to the acute HF status triggered automatic
event notifications to the treating physician, in order to achieve an earlier
detection of WHF. Questionnaires with five questions about signs, symp-
toms of HF, and ongoing cardiovascular treatment (Figure 2) were automat-
ically sent to patients on a monthly basis. Remote monitoring parameters
related to HF and their threshold for notification were as follows: biventri-
cular (BiV) pacing rate < 95%, mean number of PVCs per hour above 250,
mean ventricular rate at rest > 70 beats per minute (bpm), and atrial ar-
rhythmias (atrial burden above 4 h per day and long atrial episode above
6 h). The monthly questionnaires were complemented by equal question-
naires that were triggered if the heart rate at rest was above 70 bpm or
if mean PVC per hour was above 250. An automatized Short Message
Service (SMS) webapp with simple user-friendly interface was used to
send questionnaires and store the answers in the electronic case report
form. In case of signs or symptoms of HF or if HF-related parameters
crossed pre-defined thresholds, the investigator was notified and decided,
based on the questionnaire and on all available RM data, whether or not
an additional face-to-face FU was required. If the patient did not respond
to the questionnaire, an investigational site member contacted the patient
by phone to fill the questionnaire.

In the control group, no questionnaires were sent. All RM parameters
were available for their physicians in the RM platform but HF-related para-
meters did not trigger notifications nor study procedures.

The study protocol did not include regular checks of RM data at calendar
intervals. If notifications were received, they had to be managed on the day
they were received on the RM platform, or the following working day. The
management was performed according to a procedural guide and decisional
trees, which may lead to additional face to face or remote FU. The work-
flow (Figure 2) details the actions to be taken after a RM event notification
according to patient’s study group. All medical treatments including the

Control group: Standard remote monitoring

Implantation
Enrollment (randomization)
Discharge

O

15 21 ’ 27 months

* .

%- ----------------------------------- Monthly 'H‘ e *

Active group: Comprehensive remote monitoring

Heart failure related notifications

= 7:@000

Patients’ symptoms and signs

Figure 1 Design of the ECOST-CRT study.

Additional follow-up triggered by Home-Monitoring

Mandatory in-office follow-up: device interrogation and clinical evaluation performed
Mandatory in-office follow-up: clinical evaluation performed
Additional follow-up triggered by patient and/or general practitioner
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Figure 2 Workflow for remote monitoring management.

decision to hospitalize a patient because of a RM notification were left to
the investigators’ discretion.

In addition to RM, standard care was provided to the patient according
to guidelines®? Scheduled in-office visits with clinical assessment were
mandatory at 1-3, 9, 15, 21, and 27 months FU with a device interroga-
tion mandatory at Months 1-3, 15, and 27 in both groups. A quality of life

(Qol) %uestionnaire based on Minnesota Living with Heart Failure
(MLHPF)' was completed at each scheduled FU. The ECOST-CRT trial
is registered at ClinicalTrials.gov (NCT03012490). The study was
approved by appropriate competent authorities, and all sites obtained
approval from the ethics committees. All patients provided written
informed consent.
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Table 1 Characteristics of patients at baseline

Missing
LVEF mean, in %
LVEF

<35%

>35%
QRS width in ms
De novo implantation
Upgrade PM
Upgrade ICD
CRT-P/CRT-D
Ischaemic cardiopathy
Dilated cardiopathy
Other cardiopathy
History of AT/AF
History of VT/VF
History of LBBB
Hypertension
Diabetes
Dyslipidaemia
Hospitalization for WHF in the past year
Serum creatinine
Beta blockers
Diuretics
Lipid-lowering agents
Anticoagulants
ACE inhibitors
Antiplatelets
Aldosterone blocker
ARNi

Control group Active group P-value
n=323 n=329
234 (72.5) 245 (74.5) 0.56

704 +10.5 703+10.0 0.89

285+9.5 278+50 0.71

8 (2.5) 8 (2.4) 0.83
142 (44.0) 163 (49.6) 0.18
135 (41.8) 119 (36.2) 0.16
16 (4.9) 11 (3.3) 0.40
22 (6.8) 28 (8.5) 0.50
296+70 286+8.1 0.08
0.58

288 (89.2) 289 (87.8)

34 (10.5) 37 (11.3)

156.3 +29.8 154.9 +30.2 0.50
239 (74.0) 244 (73.9) 0.94
44 (13.6) 46 (13.9) 0.99
40 (12.4) 40 (12.1) 0.99

112 (34.7)/211 (65.3) 98 (29.7)/231 (70.2) 0.17
145 (44.9) 157 (47.7) 0.48
152 (47.1) 138 (42.0) 0.19
84 (26.0) 67 (20.4) 0.09
37 (11.5)/161 (49.8) 39 (11.8)/153 (46.5) 0.67/0.64
45 (13.9)/3 (1) 42 (12.8)/7 (2) 0.59/0.19
204 (63.2) 220 (66.9) 0.32
190 (58.8) 198 (60.2) 0.72
110 34.1) 95 (28.9) 0.15
133 (41.2) 139 (42.2) 0.78
118 (36.5) 132 (40.1) 0.64

1157 +£70.4 109.8 £ 42.7 0.76

276 (85.4%) 284 (86.3%) 0.83

245 (75.9%) 249 (75.7%) 097

176 (54.5%) 195 (59.3%) 0.25

180 (55.7%) 176 (53.5%) 0.62

155 (48.0%) 154 (46.8%) 0.82

136 (42.1%) 147 (44.7%) 0.56

132 (40.9%) 158 (48.0%) 0.08
88 (27.2%) 93 (28.3%) 0.84

Data are mean + SD or n (%). There were no significant between-group differences at baseline.

AF, atrial fibrillation; ARNi, angiotensin receptor neprilysin inhibitor; AT, atrial tachycardia; AV, atrioventricular; BMI, body mass index; CRT-D, cardiac resynchronization therapy
defibrillator; CRT-P, cardiac resynchronization therapy pacemaker; ICD, implantable cardioverter-defibrillator; LBBB, left bundle branch block; PM, pacemaker; VF, ventricular

fibrillation; VT, ventricular tachycardia.

Study objectives

The main objective was to demonstrate the efficacy and the safety of the de-
scribed comprehensive RM scheme of HF patients implanted with a CRT de-
vice compared to standard RM. The primary endpoint was a composite of
death from any cause and WHF hospitalizations, and was compared be-
tween the study groups. A clinical events committee, blinded to patients’
group assignment, adjudicated all deaths and hospitalizations. The clinically

relevant secondary outcomes were as follows: deaths (all, HF related, car-
diac, or non-cardiac), hospitalization for WHF, cardiovascular-related ser-
ious adverse events (SAE) other than hospitalization for WHF, atrial
burden, improvement of patient’s clinical status [evolution of left ventricular
ejection fraction (LVEF) and NYHA class], QoL based on MLHF question-
naire (scores range from 0 to 105), with score under 24 considered as
good, between 24 and 45 as moderate, and over 45 as poor, and analysis
of RM notifications related to trends including BiV pacing.
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A Primary composite outcome
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Figure 3 Kaplan—Meier curve for the primary outcomes events in the ITT population. Panel A shows the Kaplan—Meier curves for the primary com-
posite outcome of death from any cause or hospitalization for heart failure. Panel B shows the Kaplan—Meier curves for death from any cause.

Premature StUdY termination careful analysis of RM data irrespective of their group assignment, and the
Because of the COVID-19 pandemic, many hospitals were forced to adapt protocol required scheme could not be upheld. Therefore, the steering
their CIEDs’ FU scheme. Patients not seen at face-to-face visits required committee and sponsor agreed to terminate the study on 4 May 2020.
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Comprehensive vs. standard remote monitoring of CRT devices

Patients still followed in the study at that date exited the study prematurely.
The full range of available CIEDs’ notifications was activated for the patients
assigned to the control group. Patients in neither group received any further
Signs and symptoms questionnaires.

Statistical methods

To detect a 36% reduction in the hazard of a primary outcome with 80%
power, we estimated that 277 patients per group were required (a total
of 156 first primary-outcome events). Considering a dropout rate of
15%, we included 652 patients (326 per gro f? We based our estimate
of expected event rates on results of studies 9 that observed death,
hospitalizations for HF, or a similar primary criteria proportion. The main
analysis for primary and secondary clinical outcomes was performed on
an intention-to-treat (ITT) basis. A descriptive analysis of baseline clinical
characteristics was first performed. The normal distribution of variables
was verified, using graphical methods such as histograms, and on
Shapiro—Wilk test. Comparisons were performed by using a Student’s
t-test, after confirmation of the equality of variances by Levene’s test or
the Mann—Whitney test where appropriate for continuous variables. For
analyses of categorical data, x” tests were used unless there were observed
cell counts of <5. In those cases, Fisher’s exact tests were used. For the pri-
mary hypothesis and any other inferential analyses, the result of a two-sided
statistical test with a P-value of less than 5% or a one-sided statistical test
with a P-value of less than 2.5% was considered statistically significant.

The occurrence of the primary endpoint was evaluated during patient’s FU
period to calculate the time-to-event. We used the Kaplan—Meier method to
graphically represent their occurrence over time. The patient’s survival time
until the occurrence of the studied event was individual. Patients lost to FU
were considered as censored. The incidence rate of death or first hospitaliza-
tion for WHF was compared between both groups using the log-rank test.
The hazard ratio and the 95% confidence interval were computed using a
Cox proportional hazards model. For all relevant parameters, 95% confi-
dence intervals were given, and for all tests, a significance level of P < 0.05
was considered statistically significant. The SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA\) statistical software was used for the analyses.

Results

Recruitment, patient characteristics, and

follow-up

Between February 2017 and January 2020, 652 patients were prospect-
ively enrolled (323 in the control and 329 in the active group). Patients’
baseline characteristics were similar in both groups (Table 1).

At the time of premature study termination, the planned number of
patients had been enrolled, but 364 patients (56%) exited the study
prematurely. The mean FU still lasted 18 +8 months (median 19,
inter-quartile range 11-26 months). Other reasons for premature
terminations were: patient death (n=61), lost of FU (n=13), device
explantation or cardiac transplantation (n = 12), withdrawal of patient
consent to study participation (n=15), and patient not compliant to
protocol (n=1).

Clinical outcomes

The primary outcome, death from any cause or hospitalization for
WHF, was confirmed in 77 of 329 patients (23.3%) in the active group
vs. 59 of 323 patients (18.3%) in the control group, without statistically
significant difference (log-rank test P = 0.13, Figure 3A and Table 2). No
difference was observed between the CRT-P and CRT-D populations
nor according to NYHA class.

At study closure, 33 (10.0%) patients had died in the active group vs.
28 (8.7%) in the control group (P = 0.65) (Figure 3B).

Among the study’s secondary objectives, the only statistically signifi-
cant difference between the study groups was in QoL based on the
MLHF questionnaire: the proportion of patients with an improved
QoL between baseline and 27 months FU was better in the active

Table 2 Cardiovascular outcomes

Outcome Control Active Log-rank
group group P-value
n=323 n=329
n % n %

Primary endpoint
Hospitalization for WHF*® 41 127 52 158 -
Death for any cause® 18 56 25 7.6 -
Total primary endpoint 59 183 77 233 0.13
Deaths

Non-cardiac deaths 11 34 12 36 0.89
Heart failure deaths 8 25 11 33 0.53
Other cardiovascular deaths 2 0.6 3 0.9 0.66
Unknown cause of death 7 2.2 7 21 0.97
Total deaths 28 87 33 100 0.58
Number of patients with at 33 102 41 125 0.61

least one other cardiac SAE

Bold values correspond to the primary end point of the study.

*Hospitalization due to WHF was defined as hospitalization with the occurrence of signs
(pulmonary oedema, fluid inflation, cardiogenic shock, or other evidence of WHF) and
the need for medication for HF.

®Primary endpoint: only the first event within the composite endpoint is considered.

group (78% vs. 61%; P=0.03), as was the proportion of patients
with good QoL at 27 months FU (74.4% vs. 51.9%, P < 0.01).

The percentage of BiV pacing daily transmitted by RM (Figure 4) in
the sub-population of patients who had a complete 27-month FU (73
active patients and 80 control patients) showed a slightly improvement
over time in both groups, without significant difference between them.
A total of 84.9% and 86.3% of patients had a percentage of BiV pacing >
95% at 27 months FU in active and control groups, respectively, and
98.6% and 96.3% of patients had a percentage of BiV pacing > 80% at
27 months FU.

The success of daily RM transmissions was 93.0 + 12.3%.

The number of regular in-office FU at each scheduled FU was similar
between both groups (Table 3). In addition to these regular in-office FU,
there was a total of 559 additional in-office FU (244 in the control
group and 315 in the active group). The mean number of additional in-
office FU per patient was 0.7 + 1.2 and 1.0 + 1.3, respectively, P = 0.03.
The BiV notifications led to 32 additional follow-ups for 28 patients, and
the notifications related to atrial arrhythmias led to 9 additional follow-
ups for 9 patients.

Signs and symptoms patient’s
questionnaires

A total of 7662 SMS questionnaires were sent during the study
(Table 4). In 595 cases (7.8%), the patient did not reply. Five patients
(1.5%) did not answer any questionnaire. The replies to 1934 question-
naires (25.2%) contained at least one positive answer. This percentage
was similar for monthly (25.4%) and RM event triggered (24.8%) ques-
tionnaires. Only 31 questionnaires caused a FU or hospitalization. Of
them, 8 (25.8%) were triggered by a RM event notification and led to
an in-office FU (6) or hospitalization (2). The remaining 23 (74.2%)
questionnaires were among those triggered monthly, 16 (69.6%) lead-
ing to an in-office FU and 7 (30.4%) leading to a hospitalization. The 9
hospitalizations resulting from positive questionnaires were related to
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Figure 4 Percentage of BiV pacing in class over the study per group. The percentage of BiV pacing daily transmitted by RM was evaluated at each time
in the sub-population of patients who had a complete 27-month FU (73 active patients and 80 control patients).

Table 3 Number of regular in-office follow-ups according to

protocol
Control group Active group P-value
n=323 n=329

1-3 months 298 (92.3%) 305 (92.7%) 0.95

9 months 249 (77.1%) 265 (80.5%) 0.32
15 months 201 (62.2%) 198 (60.2%) 0.65
21 months 140 (43.3%) 155 (47.1%) 0.37
27 months 99 (30.7%) 100 (30.4%) 0.99

WHEF. For the 22 in-office FU, an intervention was taken for 14 of them
[change in cardiovascular treatment (9); change in device programming
(4); external shock (1)].

Discussion

This study does not support the assumption that a comprehensive RM
scheme—uwith notifications triggered by signs and symptoms of HF and
by deviations in device-derived heart failure-specific RM data—Ileads to
a lower incidence of a composite of death from any cause or hospita-
lizations for WHF, when added to natifications about ventricular ar-
rhythmias and technical parameters.

Several factors may account for these results. Telemedicine studies
that have shown positive results over the past decade included patients
at high risk of decompensation, mainly in the vulnerable period after
hospital admission due to HF decompensation.*?° Despite a cohort
of patients with reduce LVEF, only 38% of the ECOST-CRT patients
had been admitted for WHEF in the previous year. Inclusion criteria
did not specify a minimum NTproBNP value, and patients with stage
B HF (those with ventricular dysfunction but no history of HF decom-
pensations) were eligible for inclusion. In addition, it is expected that a
percentage of patients in whom a CRT is implanted de novo (the inclu-
sion criterion of this study) will be responders, reducing their risk of
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Table 4 Type of triggering of the questionnaires SMS related to heart failure

SMS sent monthly
SMS sent after RM event notification
SMS with at least one positive answer
SMS sent monthly
SMS sent after RM event notification
SMS with at least one positive answer and for which an action has been

triggered (in-office FU or hospitalization)

Patients SMS Number SMS per
(n=328)% (n=17662) patient (23.4 + 11.8)
n % n % Mean + SD
328 100.0 5827 76.0 178+79
241 735 1835 24.0 76+82
285 86.9 1934 252 68+65
273 83.2 1478 254 54+49
145 442 456 248 31+£33
25 7.6 31 04 12+07

328 patients of the active group received at least one SMS (99.7%). One patient withdrew his consent the day of the signature, therefore he did not receive any questionnaire.

WHF. This selection of patients including profiles at low risk of decom-
pensation was probably one of the reasons of the low number of clinical
events during the study. Moreover, patients in the control group al-
ready benefited from very close monitoring including conventional
RM data with notifications of technical events and ventricular arrhyth-
mia. This may also explain the relatively low rate of clinical events ob-
served in the control group compared with that observed in a similar
patient population, such as that in the CARE HF and RAFT studies.'>™*
Furthermore, the RM parameters related to HF that were available in
our study may not have been specific enough to the state of congestion,
and some parameters may not be worth monitoring daily, especially
since the notification threshold is demanding. This is most likely the
case for the CRT rate: the 95% cut-off value for triggering an event no-
tification was probably too high to be useful in triggering an intervention
in patients, especially since the CRT rate remained very high in the two
groups of patients. As for sub-clinical AF, recent data from the
NOAH-AFNET 6 and ARTESIA studies?"*? have put into perspective
the value of screening for the initiation of anticoagulant therapy, with no
impact on mortality. Remote monitoring of atrial fibrillation may not re-
duce the risk of WHF either. As stated in the 2023 expert consensus
statement, patients who have underlying HF should necessitate specific
RM of their device for signs of HF decompensation.” This is all the more
true in the case of resynchronization. But it has never been firmly pro-
ven that, for the specific population of resynchronized patients, RM of
BiV pacing and/or atrial arrhythmias improves patient prognosis.
Remote monitoring of these parameters is a class 2a recommendation
with a level of evidence B-R. The results of the ECOST-CRT study do
not tend to provide arguments that would raise the level of evidence for
RM of these parameters. Also, the potential benefit of RM of symptoms
was probably minimized by the frequency of face-to-face FUs in the
control group in line with the HF guidelines,®® which gave patients
the opportunity to report their symptoms without too much delay.
Moreover, even in the absence of a RM event notification, patients
whose condition and therapies had not stabilized were in fact, regard-
less of the group to which they belonged, reviewed at short notice in
scheduled face-to-face consultations in order to adapt their back-
ground medication or diuretic treatment. On the other hand, it is plaus-
ible that comprehensive RM could further safely reduce the number of
useful face-to-face FUs in stabilized patients.

Our study employed a simple to use remote questionnaire. Three
results are worth considering. First, patient compliance with the ques-
tionnaires was good, as shown by the response rate. Secondly, re-
sponses to the questionnaires triggered only a small number (0.4%)
of consultations or hospitalizations, but a significant number of phone
calls (10%). Maybe investigators or study nurses gave advice during

those phone calls, even if no face-to-face visit was arranged. Thirdly,
the patients reported a symptom in a similar share of questionnaires
that were sent monthly or after RM notifications. This suggests that
the HF-related RM parameters used failed to identify symptomatic per-
iods, most likely due to the lower specificity of these parameters for
monitoring clinical congestion compared to markers such as chest im-
pedance or pulmonary pressure.

Despite the lack of impact on the incidence of the primary endpoint,
the QoL of patients in whom comprehensive RM was carried out sig-
nificantly improved. This could be explained by the fact that patients
have a positive feeling of being closely monitored through the monthly
symptom questionnaire and subsequent telephone contacts. But this
result must be interpreted with caution, given the small proportion
of patients for whom data were available at 27 months. By the way,
in the Danish Acquire-ICD study, a web-based intervention had no im-
pact on ICD acceptance and mental health in first-time ICD patients.”
In any case, our data suggest that the monthly questionnaire was not a
burden on patients. It could be a useful tool for spacing out face-to-face
visits for patients with stabilized HF, for example, by associating it with
RM ofzi HF score combining physiological parameters recorded by the
CIED.

Limitations

This trial has several limitations. Owing to the COVID-19 pandemic and
the premature termination of the trial, some patients were not fol-
lowed for the required 27 months. The resulting reduction in number
of expected events had an impact on the statistical power of the study.
But the decision to provide full RM for all patients during pandemic was
benevolent. It would likely have been shared by other experts in view of
the data reported by the EHRA physician recent survey that highlighted
the impact of COVID-19 on the increased use of RM of CIEDs.*

Further, the ECOST-CRT study did not use certain other para-
meters that are undoubtedly important in the context of HF RM,
such as weight values measured several times a week, biological mar-
kers, or filling pressures.

Conclusion

The randomized ECOST-CRT study does not support the notion that
comprehensive RM, when compared to standard RM, in HF patients
with CRT improves the clinical outcome of all-cause mortality or
WHF hospitalizations.

Regular questionnaires related to the patients’ symptoms may im-
prove the patients Qol, but this should be confirmed in further studies.
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Due to early study termination, the study was underpowered, and the
analysis of the primary and secondary endpoints should be interpreted
with caution.

Supplementary material

Supplementary material is available at Europace online.
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