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Abstract

Aims From a patient and health system perspective, managing worsening heart failure (WHF) as an outpatient has become a
priority. Remote management allows early detection of WHF, enabling timely intervention with the aim of preventing hospi-
talization. The objective of the study was to evaluate the feasibility and safety of remotely managing WHF events using a
multiparametric platform.

Methods and results All patients enrolled in the heart failure remote management programme of the Bordeaux University
Hospital Telemedicine Center between 1 January and 31 December 2021 were included in the study. Follow-up data were col-
lected until 1 March 2022. Inclusion criteria were chronic heart failure (HF) with New York Heart Association >Il symptoms and
an elevated B-type natriuretic peptide (BNP > 100 pg/mL or N-terminal-pro-BNP > 1000 pg/mL). Patient assessments were
performed remotely and included measurements of body weight, blood pressure, heart rate, symptoms, biochemical param-
eters, and data from cardiac implantable electronic devices when available. In total, 161 patients (71 + 11 years old, 79% male)
were followed for a mean of 291 + 66 days with a mean adherence to the remote monitoring system of 80 + 20%. Over this
period, 52 (32.3%) patients had 105 WHF events, of which 66 (63%) were successfully managed remotely, the remaining re-
quiring hospitalization. Freedom from WHF events and hospitalization at 300 days were 66% and 85%, respectively
(P < 0.001 for the difference). Increased level of BNP was associated with an increased risk of WHF event [hazard ratio
(HR) per unit increase in BNP: 1.001; 95% confidence interval (Cl) 1-1.002; P = 0.001] and hospitalization (HR 1.002; 95% Cl
1.002-1.003; P = 0.002). A decrease in the level of glomerular filtration rate was associated with an increased risk of
hospitalization (HR per unit decrease in estimated glomerular filtration rate: 0.946; 95% Cl 0.906-0.989; P = 0.014). WHF
event recurrence and (re)hospitalization rates at 1-month were similar among patients managed remotely (18% and 12%,
respectively) and those requiring hospitalization (21% and 10%, respectively). latrogenic complications occurred more often
during hospitalization than remote management (26% vs. 3%, P < 0.001).

Conclusions Our study suggests that remote management of WHF events based on a multiparametric approach led by a
telemedical centre is feasible and safe. Adopting such a strategy for patients with chronic HF could reduce HF-related hospi-
talizations with expected benefits for patients, care providers, and health care systems.
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Introduction

Chronic heart failure (HF) is a complex syndrome that affects
over 63 million people worldwide.! The typical course of
chronic HF is characterized by periods of clinical stability
punctuated by episodes of worsening symptoms that require
escalation of therapy, often in a hospital setting. The number
and duration of HF hospitalizations are independently associ-
ated with an increased risk of death and worsened quality of
life.>™ Given the substantial personal and public health as
well as financial burdens posed by this condition, avoiding
HF hospitalizations is an important goal not only for patients
but also for clinicians and health care systems.® Developing
safe and effective outpatient WHF management strategies
as alternatives to hospitalization, even if feasible for a subset
of patients, is therefore increasingly a priority.” Most patients
with WHF have a relatively gradual progression of symptoms,
providing a window during which successful outpatient inter-
vention may reverse their clinical deterioration and prevent
hospitalization. Furthermore, in many instances, inpatient
management of WHF consists primarily of escalating patients’
diuretic regimens in order to curb the congestion process.®
These observations support the hypothesis that a proportion
of patients with WHF could be safely and effectively managed
remotely. Koehler et al. developed a concept of HF remote
management with proven benefit on mortality based on mon-
itoring of multiple parameters and symptoms, but also
uptitration of drugs, patient education, and management of
co-morbidities.® Inspired by this strategy, we have developed
a multiparametric remote management platform used by our
dedicated telemedical centre aiming to prevent unplanned HF
hospitalizations. We sought to evaluate the feasibility and
safety of this remote management platform for WHF events.

Methods

All patients enrolled in the HF remote monitoring programme
of the Bordeaux University Hospital Telemedicine Center be-
tween 1 January and 31 December 2021 were included in the
study. Follow-up data were collected up to 1 March 2022 for
analysis. All patients had chronic HF with New York Heart As-
sociation >Il symptoms and elevated B-type natriuretic pep-
tide (BNP > 100 pg/mL or N-terminal-pro-BNP > 1000 pg/
mL) as per the inclusion criteria used in the French HF remote
monitoring programme (ETAPES). The study complies with
the Declaration of Helsinki, the locally ethics committee has
approved the research protocol, and all patients provided in-
formed consent for study participation.

Multiparametric remote management

Remote management was performed via a multiparametric
approach using the Careline platform (CareLine Solutions ",

Merignac, France), which collected data on various clinical
parameters (weight, systolic and diastolic blood pressure
measurements, heart rate, and in certain cases peripheral
capillary oxygen saturation values), symptom status (using
a health status questionnaire), pacemaker/implantable
cardioverter-defibrillator data (Medtronic™, Dublin, Ireland),
and blood test results (BNP/NT-pro-BNP, creatinine, urea, po-
tassium, sodium, haemoglobin, and ferritin). Patients were
provided with a scale to track their body weight (IHealth
Lina", Paris, France) and a blood pressure/heart rate
measuring device (IHealth Track™) with automatic wireless
transmission to an app (CareLine Solutions”) either installed
on their own smartphone or on a dedicated smartphone.
Clinical parameters were collected daily, symptoms were
assessed weekly, and blood tests results were evaluated on
an as needed basis. Alert-triggered transmissions from
pacemakers/implantable cardioverter-defibrillators were
automatically imported as were the results of routine
remote device interrogations every 2—-4 weeks. In total, 17
clinical, 15 blood tests, and 21 device-related parameters
could be incorporated into individual customizable alerts.

Alerts were reviewed during office hours (weekdays be-
tween 8:00 AM and 5:00 PM) by specialized nurses and physi-
cians of the Bordeaux University Hospital Telemedical Centre.
These alerts, along with trends in relevant parameters, were
used to remotely monitor patients’ HF status and to evaluate
their response to medical interventions. Patient education
and lifestyle advice were systematically provided and empha-
sized during telephone interactions by the treating team.
WHF events (see below), changes in medical therapy, and
hospitalizations were prospectively recorded on the remote
management platform.

Outcomes

All WHF episodes were retrospectively reviewed and con-
firmed according to the most recent consensus definition
and classification of HF.'® A WHF episode was considered re-
solved when relevant signs and symptoms resolved following
intervention. Two WHF episodes observed <10 days apart
were considered as a single unresolved event. The remote
management platform and hospital electronic health records
were screened for HF hospitalizations. Interruptions in com-
munications with the platform also prompted investigations
for possible HF hospitalization.

Statistics

Categorical variables are expressed as absolute numbers
(percentages); continuous variables are expressed as
mean * standard deviation. Continuous data were compared
with the two-sample t-test or the Mann—-Whitney—Wilcoxon
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rank sum test if non-normally distributed. We compared cat-
egorical data, with the exact Pearson’s ){2 test or the Fisher’s
exact test. Adherence with remote monitoring was calculated
as the percentage of days with transmitted body weight data
divided by all effective surveillance days (length of follow-up
minus the duration of hospitalizations). Survival analyses
were done on a time-to-first event basis. Cumulative inci-
dence curves for unplanned HF hospitalization and WHF were
constructed according to the Kaplan—Meier method, and dif-
ferences between curves were examined using log-rank tests.
Time to an event (first WHF event or first hospitalization) was
analysed with the use of Cox proportional-hazards models.
Shoenfeld residuals were used in order to assess proportional
hazards assumption, and martingale residuals were employed
to assess linearity assumption for continuous variables. Sta-
tistical significance was defined by P < 0.05. Statistical analy-
ses were performed using SPSS software, version 18.0 (SPSS
Inc., Chicago, lllinois, USA).

Results
Patient characteristics

In total, 161 patients were included. Patient characteristics
are summarized in Table 1. The mean follow-up period was
291 * 66 days. The mean adherence to the remote monitor-
ing system was 80 t 20%.

Outcomes

Over the study period, 52 patients (32.3%) had 105 WHF
events (Figure 1). Comparisons of baseline characteristics be-
tween patients who have experienced at least one WHF event
and patients free from WHF event are available in Table 2.
Freedom from WHF event at 90 and 300 days were 81% and
66%, respectively. Increased level of BNP was associated with
an increased risk of WHF event (Figure 2, left panel).

Remote management

Remote management of WHF events was attempted in 73 of
105 cases (69.5%), of which 7 (9.6%) ultimately required hos-
pitalization. Worsening of HF was remotely detected in 65
cases (89%) through body weight increase in 38 cases
(58%), a symptom changes in 34 cases (54%), an increased
level of natriuretic peptide in 26 cases (40%), a cardiac im-
plantable electronic device alert in 2 cases (3%), and an in-
crease in heart rate in 1 case (2%). The most frequent symp-
toms disclosed were dyspnoea on exertion (76%), fatigue
(62%), worsening of peripheral oedema (53%), and dyspnoea
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Table 1 Baseline patient characteristics
Characteristic (N = 161)
Male sex, n (%) 127 (79)
Age, year 71 £ 11
>80 years, n (%) 39 (24)
NYHA classification, n (%)
NYHA Il 107 (66)
NYHA 11l 45 (28)
NYHA IV 9 (6)
HF aetiology, n (%)
Ischaemic 64 (40)
Dilated cardiomyopathy 61 (38)
Valvular 11 (7)
Tachyarrhythmia 19 (12)
Congenital 8 (5)
Other 15 (9)
Co-morbidities, n (%)
Atrial fibrillation 105 (65)
Hypertension 61 (38)
Diabetes mellitus 51 (32)
eGFR, mL/min/1.73 m? 52 + 23
BNP, pg/mL 605 = 526
NT-proBNP, pg/mL 3055 = 4129
LVEF, % 35 = 11
<35%, n (%) 102 (63)
Treatments, n (%)
ACEi/ARB/sacubitril-valsartan 138 (86)
Beta-blockers 146 (91)
Aldosterone antagonists 98 (61)
SGLT2 inhibitors 22 (14)
Furosemide 125 (78)
Furosemide, mg 150 = 156
Cardiac implantable electronic devices, n (%)
Implantable cardioverter-defibrillator 89 (55)
Permanent pacemaker 38 (24)
Cardiac resynchronization therapy (CRT) 77 (48)
CRT-D 57 (35)
CRT-P 21 (13)

Patients can have mixed aetiologies.

ACEi, angiotensin-converting enzyme; ARB, angiotensin Il receptor
blocker; BNP, B-type natriuretic peptide; eGFR, estimated glomeru-
lar filtration rate; HF, heart failure; LVEF, left ventricular ejection
fraction; NT-proBNP, N terminal pro brain natriuretic peptide;
NYHA, New York Heart Association; SGLT, sodium-glucose
cotransporter 2 inhibitors.

at rest (26%). Eight WHF episodes were diagnosed during in
person evaluation by a physician.

At least one blood test was ordered as part of 61
attempted remote management cases (84%): in 22 cases
(30%) to confirm the diagnosis (22 samples) and in 53 cases
(73%) to assess treatment efficacy/tolerance (75 samples).
Furosemide (40 mg) was introduced in 8 cases (11%) and in-
creased in 52 cases (71%), with a mean absolute increase of
86 + 60 mg corresponding to a mean relative increase of
96 * 54%. Iterative increases of dose (up to 4) was necessary
in 15 (21%) cases. Hydrochlorothiazide was introduced or in-
creased in 12 cases (16%). At home intravenous (IV) furose-
mide administration was performed in 4 cases (5%), with a
mean dose of 100 + 10 mg. Another medication (mostly
potassium chloride) was prescribed in 19 cases (26%). Over
the study follow-up, 121 medication changes were per-
formed. Overall, WHF events were successfully managed re-
motely in 66 cases (62.9%) (Figure 3).
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Figure 1 Study profile. During the 15 months’ follow-up, 105 WHF events occurred in 52 patients. Thirty of them had exclusively remote management
of their WHF events. Thirteen had exclusively hospital management of their WHF events. *Nine patients had both remote and hospital management of

their WHF events.

105 WHF
Events
(52patients)

66 (39)*

Remote
Management

39 (22)*

:

Hospitalization

Table 2 Patient characteristics: WHF experience versus no WHF

Characteristic (N = 161) WHF (52) No WHF (109) P
Male sex, n (%) 44 (85) 83 (76) 0.3
Age, years 72 = 11 71 = 11 0.4
NYHA classification, n (%)

NYHA I 25 (48) 82 (75) <0.001

NYHA I 19 (37) 26 (24)

NYHA IV 8 (15) 1(1)
Ischaemic aetiology, n (%) 22 (42) 42 (39) 0.7
Co-morbidities, n (%)

Atrial fibrillation 37 (71) 68 (62) 0.3

Hypertension 24 (46) 37 (34) 0.16

Diabetes mellitus 18 (35) 33 (30) 0.6
eGFR, mL/min/1.73 m? 45 + 21 56 = 23 <0.01
BNP, pg/mL 896 + 651 447 + 362 0.001
NT-proBNP, pg/mL 4506 + 5994 2273 * 2401 <0.01
LVEF, % 35+ 11 35+ 11 0.9
Furosemide, mg 173 = 203 138 = 124 0.6
Cardiac resynchronization therapy 25 (48) 52 (48) 1

WHF are patients having experienced at least one WHF episode. No WHF are patients without any WHF episode during the follow-up

study.

BNP, B-type natriuretic peptide; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; NT-proBNP, N terminal

pro brain natriuretic peptide; NYHA, New York Heart Association.

Hospital management

For the remaining 32 of 105 WHF events (30.5%), remote
management was not attempted, and patients were directly
hospitalized. Including the 7 patients in whom remote man-
agement attempts failed, WHF required hospitalization in 39

of 105 patients (37.1%). In half of the cases (19; 49%), the
telemedical centre prompted the hospital admission,
motivated by the need of IV diuretics (9 cases), renal failure
(5 cases), or other reason (ascites puncture, levosimendan in-
fusion ...). A quarter of the episodes required hospitalization
in the context of acute WHF. The rest of the hospitalizations
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Figure 2 Time to first worsening heart failure (WHF) event (red) and first unplanned HF hospitalization (blue) during the 15-month study period. Free-
dom from WHF event at 90 and 300 days were 81% and 66%, respectively. Freedom from HF hospitalization at 90 and 300 days were 92% and 85%,
respectively (P < 0.001 for the comparison between survival curves). Hazard ratios were calculated by means of the Cox model. BNP and NT-proBNP
could not be integrated in the same model (because of multicollinearity) but gave similar significant results when substituted to each other.
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NYHA Class 1,568 (0,809-3,039) 0,18 NYHA Class 1,415 (0,581-3,445) 0,45
eGFR, mL/min/1.73 m? 0,989 (0,968-1,01) 0,31 eGFR, mL/min/1.73 m? 0,946 (0,906-0,989) 0,014
BNP, pg/mL 1,001 (1-1,002) 0,001 BNP, pg/mL 1,002 (1,002-1,003) 0,002

Figure 3 Remote management of heart failure. Remote management (RMt) favours outpatient intervention for worsening heart failure (WHF) events
over hospitalization (Hosp). The multiparametric approach allows the medical staff to detect WHF at an early stage (surveillance) and to assess the
effectiveness and tolerance of interventions (feedback). CIED, cardiac implantable electronic device.

Remote management of
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were prompted by another physician (external to the
telemedical centre). The characteristics of the patients who
have been hospitalized at least once are available in the Table
3. Hospital admission via the emergency department was re-
quired in 21 cases, representing 20% of all WHF events during
the study and 54% of cases requiring hospitalization. The
mean duration of hospitalization was 11 + 6 days. Overall,
freedom from HF hospitalization at 90 and 300 days was
92% and 85%, respectively, which were significantly higher
than freedom from WHF at the same time points
(P < 0.001). Increase in the level of BNP and decrease in
the level of glomerular filtration rate were associated with
an increased risk of hospitalization (Figure 2, right panel).

Safety

Thirteen patients died during the study (two from COVID-19
infection), of whom six had at least one WHF event. No one
died within the month following a WHF event that was re-
motely managed. No patient died during the hospitalization
after a failed attempt of remote management.

Remote management of WHF events was associated with
a 1-month recurrence rate of WHF of 18% and a 1-month
hospitalization rate of 12%. Half of the episodes managed
remotely (33/66) were followed by a recurrence of WHF
with a mean time of 65 + 78 days. Thirteen (20%) of the
WHF episodes managed remotely were followed by a
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Table 3 Patient characteristics: At least one hospitalization versus exclusive remote management of WHF events

Characteristic (N = 52) HSP (22) Remote (30) P
Male sex, n (%) 20 (91) 24 (80) 0.4
Age, years 71 =11 73 =11 0.9
NYHA classification, n (%)

NYHA I 10 (46) 15 (50) 0.1

NYHA 1l 6 (27) 13 (43)

NYHA IV 6 (27) 2(7)
Ischaemic aetiology, n (%) 11 (50) 11 (37) 0.4
Co-morbidities, n (%)

Atrial fibrillation 14 (64) 23 (77) 0.4

Hypertension 13 (59) 11 (37) 0.16

Diabetes mellitus 8 (36) 10 (33) 1
eGFR, mL/min/1.73 m? 36 = 20 51 £ 20 0.01
BNP, pg/mL 1130 + 764 696 + 478 0.09
NT-proBNP, pg/mL 8404 + 9537 2558 + 1011 0.03
LVEF, % 33+ 10 37 £ 13 0.3
Furosemide, mg 204 = 197 152 = 208 0.17
Cardiac resynchronization therapy 12 (55) 13 (43) 0.57

Remote are patients with exclusive remote management of their WHF episode. HSP are patients hospitalized at least once for the manage-

ment of a WHF episode.

BNP, B-type natriuretic peptide; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; NT-proBNP, N terminal

pro brain natriuretic peptide; NYHA, New York Heart Association.

hospitalization with a mean time of 30 * 14 days. An iatro-
genic complication occurred in 2 of 73 (3%) remotely man-
aged cases (Table S1I).

In-hospital management was associated with a 1-month re-
currence rate of WHF of 21% and a 1-month re-hospitalization
rate of 10%. Half of the episodes requiring hospitalization
(20/39) were followed by a recurrence of WHF with a mean
time of 41 + 36 days (P = 0.25 vs. remote management).
Seventeen (44%) of the WHF episodes managed in hospital
were followed by a rehospitalization (P = 0.01 vs. remote
management) with a mean time of 59 + 40 days (P < 0.01
vs. remote management). Hospitalized patients received an
IV diuretic in 95% of cases and another IV drug in 21%. In
67% of hospitalized cases, inpatient management consisted
solely of IV diuresis. An invasive diagnostic or therapeutic
procedure was performed in an additional 15%. At least
one iatrogenic complication occurred during 10 of 39 hospi-
talizations (26%) (Table S1, P < 0.001 when compared with
remote management).

Discussion

Our results demonstrate that remote management of WHF
events is feasible and viable in a post-COVID real-world set-
ting. Previous attempts to improve the care of patients with
HF through the use of digital health solutions have been nu-
merous and markedly heterogeneous in the methods em-
ployed and their results.* The TIMHF-2 randomized trial
highlighted that the effectiveness of remote HF management
relies on multiparametric surveillance performed by a
structured telemedical centre.® We have similarly previously
reported on the benefits of such an approach in the context

of the first French COVID-19 ‘lockdown’, during a time of un-
precedented constraints on hospitalizations.'? In the present
study, most WHF events (62.9%) could be successfully
managed remotely. We observed low 90- and 300-day hospi-
talization rates (8% and 15%, respectively). Notably, WHF
event recurrence, (re)hospitalization, and mortality at 1 month
did not differ between patients managed remotely and as in-
patient, suggesting that the former approach does not pose
a meaningfully higher risk.

The concept of remote management

Our remote management strategy relies on the principle that
daily surveillance of multiple parameters allows for early de-
tection of WHF that can prompt timely and proactive inter-
ventions, the response to which can be readily evaluated
and can in turn prompt further adjustments (Figure 3). The
ability to intervene early at the onset of WHF events is cen-
tral to its design as relatively minor interventions at that
stage may prevent the ‘downward spiral’ of HF decompensa-
tion that becomes increasingly difficult to halt and often re-
sults in hospitalization.

Chronic HF is not a single pathological entity but rather a
clinical syndrome of various signs and symptoms related to
various structural and functional abnormalities of the heart
and other organs. WHF events are the most common compli-
cation of chronic HF but can be difficult to detect at their
early stages due to their often insidious onset and highly var-
iable clinical presentation depending on where along the
spectra of congestion and hypoperfusion a patient finds
themselves at a given time. Therefore, HF surveillance cannot
rely solely on the monitoring of weight.**> A multiparametric
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approach is more likely to detect an evolving WHF event and
better assess the response to interventions.

Whereas remote monitoring of HF is a general concept fo-
cused mainly on the early detection of WHF events, remote
management is a more comprehensive approach that encom-
passes prevention, detection, and remote care. This is a critical
difference, because remote care has the potential to decrease
hospitalization. Remote monitoring generally relies on
in-hospital evaluation and care, whereas remote management
is designed to be performed on an outpatient basis. Remote
management requires the involvement of a dedicated telemed-
icine staff in charge of both evaluating alerts and intervening.
This includes telephone support, organizing tests, and adjusting
medications (most often titrating loop diuretics). Remote inter-
ventions must then be closely evaluated for effectiveness and
potential adverse effects (e.g., via assessment of blood pressure
and measures of kaliemia and renal function) using the
multiparametric platform in a closed-loop manner (Figure 2).

Importance of reducing heart failure
hospitalizations

Reducing HF hospitalizations expectedly primarily benefits
patients as the number of HF hospitalizations has been
shown to be a strong predictor of mortality after adjusting
for age, sex, and major co-morbidities.>™ During hospitaliza-
tions, patients often experience disturbed sleep, dietary
changes, pain, mental stress, and can rapidly decondition—
each of which can adversely affect their prognosis.** Consis-
tent with this risk, we observed that iatrogenic complications
occurred in 26% of HF hospitalizations. Even when aware of
their deteriorating health, many patients report that they
avoid seeking care because of previous unpleasant hospital
experiences.’® In contrast, home-based management has
been shown to improve patients’ psychological well-being
(i.e., anxiety and depression).*® Although the risks associated
with introducing or intensifying medications that can affect
cognitive and physical functioning would be expected to be
present when undertaken both on outpatient and inpatient
bases, it is likely that the interventions required early in
WHF process are less aggressive and if implemented in a
timely fashion can avoid the above in-hospital risks.

In addition to the patient-level implications, HF is the lead-
ing cause of hospitalization among individuals aged >65 years
and constitutes a substantial economic burden on health care
systems.”*® HF hospitalization costs account for 65% of all
medical HF costs, which explains why hospitalization is
among the most often reported outcomes in relevant trials
and the common driver in HF cost-effectiveness models.® Re-
cently, France and Germany, both of whom spend both over a
billion euros each year in HF hospitalizations, have imple-
mented remote monitoring strategies for HF patients with a
dedicated reimbursement.’® Remote HF management has

been shown to reduce the number of days lost due to
unplanned cardiovascular hospitalizations and all-cause mor-
tality in the setting of a randomized controlled trial with con-
tinuous monitoring and assistance (24 h a day, 7 days a week).’
We show that this concept is applicable in a real-word setting
with a telemedical centre working during standard work hours
—a factor that renders this approach more generalizable and
may further improve cost-effectiveness.?°

Lastly, reducing HF hospitalizations is expected to yield ben-
efits for care providers who often turn to the inpatient option
for WHF episodes due to limited resources and ability to inter-
vene safely and effectively on an outpatient basis. Sharing pa-
tient care with a dedicated telemedical team could improve
care providers’ workloads, quality of care, and patient safety.?*

There is growing awareness of the potential benefit of outpa-
tient approaches for treating WHF. In the context of WHF with
congestion, outpatient intravenous diuretic treatment has been
proposed as an alternative to conventional hospitalization.?? A
panel of HF experts recently promoted such strategy based on
day hospital and/or at-home hospitalization.?* We see this ap-
proach as complementary to remote management. In fact, con-
tinuous monitoring allows WHF detection at a very early stage
and remote management based on increase in oral diuretic
doses. In case of refractory symptoms, the most severe patients
require IV diuretics, which could ideally be delivered at home or
during sequential day hospital sessions with continuous weight,
vital signs, and renal function monitoring in between.

Limitations

There are important limitations to the current study. No stan-
dardized protocol was set to guide interventions in response
to the various customized alerts. Instead, interventions were
tailored to individual patient characteristics and based on
clinical judgement. However, this is not dissimilar to how
WHF events are managed as inpatients. Due to our observa-
tional study design, we are unable to assess the effect of our
strategy on the occurrence of WHF events. In our study, 44%
of patients had WHF events by 300 days. This is similar to the
300-day WHF event rate in the control group of the GUIDE-HF
trial, which was approximately 40%.%* This trial had similar in-
clusion criteria as our study, but WHF events were defined as
HF hospitalizations or hospital visits; therefore, ambulatory
WHF events may have been missed. The mean duration of
hospitalizations in our study was 11 days, which is compara-
ble with the 13 days reported in the French OFICA survey
as well.?> These numerical comparisons suggest that remote
management does not increase the rate or severity of WHF
events. The finding that the treatment of 67% of hospitalized
patients consisted solely of an increase in diuretics suggests
that there is considerable room for improvement in the am-
bulatory management of this patient population, as this type
of intervention is likely to be manageable in a remote setting.

ESC Heart Failure 2023; 10: 3637-3645
DOI: 10.1002/ehf2.14553

85U8017 SUOLILLOD BA1E81D 3(geotjdde sy Ag peusnob afe seoie VO ‘88N Jo se|n. 10j AriqiT8uIIUO /8|1 UO (SUORIPUOD-pUR-SWIBIW0D A8 1M A1 1 pUl|UO//SdNL) SUORIPUOD PUe SWS 1 84} 88S *[202/20/22] Uo ARigiauljuo A8 ]I ‘8oueld aUeiyooD Aq €551 T ZIU8/2Z00T OT/10p/wod"Ae | Arelq1jeuljuo//Sdiy woiy pepeojumod ‘9 ‘€202 ‘22855502



3644

S. Ploux et al.

Lastly, this strategy is not suited for acute or severe decom-
pensations, for which urgent hospitalization is required.

Conclusion

Our study suggests that remote management of WHF events
based on a multiparametric approach led by a telemedical
centre is feasible and safe. Adopting such a strategy for pa-
tients with chronic HF could reduce HF-related hospitaliza-
tions with expected benefits for patients, care providers,
and health care systems.
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