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Purpose: Remote patient monitoring (RPM) can improve the management of chronic diseases. Since 2019, RPM in chronic heart 
failure (CHF) management has been internationally supported. However, evidence on the clinical impact and good practices of RPM is 
scarce. We present a case of a patient with CHF that used RPM in France.
Patients and Methods: A 74-year-old male was diagnosed with CHF (NYHA I) at the AP-HP Cochin Hospital in January 2020. He 
faced repetitive hospitalizations for acute heart failure and acute kidney injury. The causes of these acute episodes were unknown. 
Three therapeutic interventions were implemented (diuretic treatment, RPM and therapeutic education sessions). The patient answered 
questionnaires regularly and directly through the RPM web application named Satelia®Cardio. Therapeutic education was provided to 
instruct the patient about his symptoms and treatment management.
Results: Since November 11, 2020, the patient had seven hospitalizations representing a total length of stay of 76 days over a period 
of 15 months and 2 weeks. Pericarditis was diagnosed as a potential cause and a pre-operative checkup was performed. No tangible 
benefits were found with diuretic treatment and therapeutic education since they had no effect on stopping the acute episodes leading 
to hospitalization. RPM did not trigger any clinical alerts until his last hospitalization. During this stay, a clinical telehealth nurse 
reviewed the patient’s clinical setup and found that his initial baseline weight was incorrectly inputted. Since amending this, there were 
no new episodes. A high-risk, complex and costly heart surgery for pericardial decortication was avoided, and patient satisfaction has 
increased.
Conclusion: To respect good practices, inclusion not only involves adding or registering a patient to a telehealth activity and database 
but involves redesigning the management and pathway of patients in order to conduct periodic and personalized clinical care via 
integrated technology into routine care.
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Introduction
Chronic heart failure (CHF) is a progressive cardiac syndrome that affects up to 2% of the global adult population in developed 
countries.1 The incidence of CHF has significantly declined in the last decade, mostly due to advances in primary prevention 
and treatment strategies, however, mortality rates have remained relatively unchanged.2 Some challenges faced in CHF 
management include providing patients access to care systems, reaching target doses, as well as monitoring drug-dose 
changes, and reducing hospitalization rates.3

Remote patient monitoring (RPM) is a telehealth activity that has previously been shown to improve the management of 
chronic diseases.4–6 Such practices enable healthcare professionals to remotely monitor and deliver care to patients as well as 
allow patient engagement and access to relevant health-related educational and support systems. In 2019, RPM was 
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recommended for CHF.7 However, evidence on the clinical impact and good practices of RPM, particularly for CHF, is 
scarce.8 We present a case of a patient with CHF that used RPM for follow-ups in France.

Case Presentation
A 74-year-old male was diagnosed with CHF (NYHA I) at the APHP Cochin Hospital in France in January 2020. He is 
a retired general practitioner living with his wife who is a physician specializing in nephrology. The patient has been 
independent for his daily life activities and reportedly walking approximately one hour every day. He has had no major 
events in his medical history except for superficial venous insufficiency. Since 2020, he has been treated for CHF and had 
not undertaken any other treatment. This report complied with MR-004 methodology declared by the French data 
protection authority (CNIL) and ethical approval by an institutional review board was not required according to French 
legislation to publish the case details. Written informed consent was obtained from the patient for publication.

Since November 11, 2020, the patient had seven hospitalizations representing a total length of stay of 76 days over a period 
of 15 months and 2 weeks (Table 1). His first hospitalization was due to atrial fibrillation (AF); however, the following causes 
were primarily due to episodes of acute heart failure (AHF) (n = 3) and acute kidney injury (AKI) (n = 3). The patients’ weight 
was 88kg at first hospitalization entry and 70kg at the seventh hospitalization entry (Table 1). The causes of his AHF episodes 
were unknown.

Diagnostic tests, including cardiac MRI, CT scans and ultrasound imagery, were performed during his hospital stays. 
At first hospitalization, using a CT scan, constrictive pericarditis was suspected as the potential cause of his clinical 
condition (Table 2) A diagnosis of chronic non-constrictive pericardial dysfunction was made using a cardiac MRI in 
February 2021. No targeted therapy was prescribed to the patient due to his suspected pericarditis. Discussion about 
a surgical intervention to avoid pericardial decortication took place during his sixth hospitalization (Table 2).

NT-ProBNP was over 400pg/mL during all hospitalizations (Min: 492, Max: 4881) (Table 2). Creatinine count started 
at 121 and peaked at 214. At first entry, the left ventricular ejection fraction (LVEF) of the patient was 30% representing 
moderate dysfunction. This figure rose to 55% representing normal function at his seventh hospitalization in 2022.

Three types of therapeutic interventions were implemented during the course of the patients’ hospitalizations. Diuretic 
treatment was initiated during and after each hospitalization with various doses of Lasilix ranging from 20mg to 250mg 
to 500mg in alternating doses. On December 16, 2020, the patient was included in an RPM program for follow-ups. The 
RPM solution was a web application based on patient reported outcomes (PROs) named Satelia®Cardio.9 The patient 
answered questionnaires regularly and directly through the web application. The hospital unit in which the patient was 
treated had enrolled a total of 80 patients to RPM. Patients registered to the RPM program had a mean age of 71.9 years. 

Table 1 Characteristics of the Hospitalization Episodes of a Patient with Chronic Heart Failure (CHF) Using a Remote Patient 
Monitoring (RPM) Web Application in France

Hospitalization 
Episode

Date of 
Entry

Date of 
Exit

Length of 
Stay 

(Days)

Reason for the 
Hospitalization

NT- 
ProBNP 
(pg/mL)

Creatinine 
Count

Weight 
Entry 
(kg)

Weight 
Exit 
(kg)

1 30/11/20 16/12/20 17 AF (atrial fibrillation) 492 121 88 75

2 26/01/21 04/02/21 10 AKI (acute kidney injury) 4881 120 76 -

3 05/05/21 10/05/21 6 AHF (acute heart failure) 1072 111 76 -

4 15/12/21 23/12/21 9 Anasarca 1658 137 79 72

5 02/01/22 10/01/22 9 AHF 1608 214 79 72

6 04/02/22 15/02/22 12 AKI 2100 128 60 -

7 11/03/22 22/03/22 13 AHF and AKI diagnosed 

at pre-operative checkup

3000 122 70 -

Abbreviations: AF; atrial fibrillation; AKI; acute kidney injury, AHF; acute heart failure, NT-ProBNP; N-terminal prohormone of brain natriuretic peptide.
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Finally, in May 2021, therapeutic education sessions were provided to the patient to instruct him about his symptoms and 
treatment management.

In terms of patient stabilization, no tangible benefits were found when diuretic treatment and therapeutic education 
were provided. These interventions had no effect on stopping the acute episodes leading to hospitalization. The RPM also 
did not trigger any clinical alerts until his last hospitalization. During this stay, a new coming clinical nurse who was 
trained in telehealth reviewed the patient’s clinical setup and found that his initial baseline weight was incorrectly 
inputted. It was discovered that instead of his weight being measured at the end of his last hospital stay, it was taken 
during the length of stay resulting in a consistently higher reported weight. Because of this, no alerts were triggered by 
the RPM algorithm that had analyzed weight as one of the key parameters. The nurse has continued to evaluate his 
responses to the questionnaires even in the absence of any alerts and records the patient’s weight as well as any 
symptoms discussed at each clinical follow-up.

Since the last hospitalization, there have been no new episodes for the patient between April and December 2022. 
A high-risk, complex and costly heart surgery for pericardial decortication was avoided, and patient satisfaction has 
increased. The patient has been able to carry out more physical activities and provided the following statement on his 
experience with RPM:

After having multiple hospitalizations either for cardiac decompensation or for my difficulties in adapting to the treatment, I was 
well, and on the way back to normal. I have absolute confidence in medicine. I had been asked to have surgery but given the 
risk-improvement ratio, I decided to take the advice of my relatives and postpone it. Since my last hospitalization I have seen 
a marked improvement in my quality of life with a return to almost normal. I can climb stairs, walk without shortness of breath, 
and I can dress and tie my laces without problem. Only downside is the muscle loss I have faced after my hospitalization and 
strict diet without salt which deprives me of eating cold cuts and seafood which are my biggest indulgence. 

Discussion
CHF carries a substantial burden to the healthcare system both at a national and international scale.10 Many studies have 
shown that RPM can reduce the number of hospitalizations and improve effectiveness in CHF management.11 Jourdain et al 

Table 2 Description of the Hospitalization Episodes of a Patient with Chronic Heart Failure (CHF) Using a Remote Patient Monitoring 
(RPM) Web Application in France

HOSPITALIZATION 
Episode

Therapeutic Intervention

RPM (Satelia®Cardio Web 
Application)

Diuretic Treatment 
(Lasilix per day)

Other

1 Inclusion at exit 250mg Suspicion of constrictive pericarditis with CT-scan 

without ultrasound confirmation

2 – 20mg Cardiac MRI with chronic pericarditis, but no 

diagnosis of constrictive pericarditis

3 – 80mg Inclusion of therapeutic education

4 – 500mg –

5 – 250mg –

6 -– 125mg Discussion about a surgical intervention for 

constrictive pericarditis (thought to be the cause of 

patients’ acute episodes)

7 Clinical telehealth nurse updated 

the setup of the patients’ profile 
with baseline weight at 60kg

250mg and 500mg in 

alternating doses

–

Abbreviation: RPM; remote patient monitoring.
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detailed that such digital tools can identify low-risk patients which can support physicians to better prioritize and customize 
consultations for optimal care.12 In terms of adherence, a real-world use study reported that RPM could allow better 
adherence to CHF treatment regimens.13 Sabatier et al also stated that RPM adherence was associated with better outcomes.14

In this case report, we show that if well managed by a trained team, PROs-based RPM for CHF can help improve the 
clinical conditions of patients and potentially reduce hospitalization rates. More generally, measurements such as that of 
the baseline weight should be carefully inputted and periodically updated. Dedicated and available human resources 
should also be considered to the follow-up of patients. Before the last hospitalization, it was reported that the RPM was 
not as well managed due to limited trained CHF nurses. The main limitations of this study were potential biases that are 
common in case report findings and the impossibility to specifically indicate the causative inference between the change 
of the RPM setup, the increase of diuretic dosage and the improvement of the clinical conditions of the patient.

Conclusion
In conclusion, to respect good practices, patient inclusion to RPM consists not only of adding or registering a patient to 
the platform and database but also redesigning the management and pathway of patients in order to conduct periodic and 
personalized clinical care via integrated technologies into routine care.

Consent
Written informed consent was obtained from the patient for publication.
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