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Introduction

Heart failure (HF) is a severe syndrome that are originated
from structural and (or) functional cardiac abnormalities lead-
ing to an impaired ventricular filling and ejection capacity.! It
has been identified as an important public health problem and
considered as a new epidemic, with high morbidity and mor-
tality, despite advances in current therapy.!-?

HF contributes annually to all-cause mortality rates of
17% and to hospitalization rates of 44%.% The economic and
public health impact is much more significant when consid-
ered that almost 50% of all hospitalized patients with this
diagnosis are readmitted within 90days after hospital dis-
charge.* Readmission is one of the main risk factors for
death.3

Approximately 40% of hospitalizations for decompensated
HF are preventable.! Patient poor therapeutic adherence and
also the difficulties in medical assistance access in public health
system are important reasons that affect primarily disadvan-
taged social and economically groups.3

New strategies and approaches are needed to try to reduce
the number of hospitalizations and death in patients with HF.
One of these strategies is the telemedicine and telecare, a
modality that showed significant growth during the COVID-
19 pandemic.’

Telemedicine is defined as the use of technologies to pro-

vide health (TMO) is one

support. Telemonitoring

its particularly useful subtypes.>” It can be invasive (eg,
implantable devices) or non-invasive—such as telephone calls,
emails, video calls, and text messages via cell phone.>®

Although clinical trials of non-invasive TMO have
conflicting results,’12 meta-analyses involving observational
and randomized studies have shown positive results in the
prognosis of patients with HF, including reduced hospitali-
zations, mortality and improved quality of life.>¢:813

During the COVID-19 pandemic, many barriers to tele-
medicine have disappeared.!* Virtual visits and telemonitoring
strategies have become routine.' The scientific research on
safety and effectiveness of virtual visits to replace in-person vis-
its is accumulating.>'* Instant messaging applications are a
widely used tool used telemonitoring scenario.”'> WhatsApp®
is a mobile app for exchanging text messages and communicat-
ing in audio or video, available for smartphones from different
operating platforms.1®17 This tool seems to be a promising
possibility because intuitive and has low cost. Besides, it can
provide individualized patients monitoring in real time, avoid-
ing hospitalizations, and reducing public health costs.1

There is a lack of data in the medical literature on the use of
the WhatsApp® application as a follow-up strategy for HFpEF
patients. We present our experience, using a follow-up strategy
in a context of real practice based on text messages via the
WhatsApp” application. The main goal of this study was to

evaluate if an educational strategy would reduce clinical
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decompensation episodes and hospitalizations in HEITEF

patients during the COVID-19 pandemic.

Methods
Study design

This is a pilot study, longitudinal, prospective, randomized,
carried out in an outpatient clinic of General Hospital
Roberto Santos, located in Salvador, Bahia, Brazil and regis-
tered in the Brazilian Registry of Clinical Trials (ReBEC):
RBR-5q6x56k. The study followed the guideline of the
Declaration of Helsinki. The Research Ethics Committee
from the Roberto Santos General Hospital reviewed and
approved the study (Number: CAAE:30701720.0.0000.5028).
A verbal informed consent was obtained from each patient
before randomization.

Study population and randomization

Eligibility requirements included an age of at least 18years,
chronic HF with reduced ejection fraction (EF < 40%) regard-
less of etiology, functional class I-IV (New York Heart
Association—NYHA), optimized drug therapy, cellular device
with access to the Whatsapp® application. Exclusion criteria:
cardiogenic shock, cardiac surgery in the previous 8weeks,
heart transplant waiting list, chronic renal failure on dialysis,
uncontrolled high blood pressure, inability to understand or
interact with text messages due to illiteracy, cognitive impair-
ment or social problems, severe depression, and uncontrolled
arrhythmia.

Verbal informed consent was obtained and patients were
randomized in a 1:1 ratio to the intervention group (IG) who
received weekly messages via the WhatsApp®. The control
group (CG) had usual follow-up. Randomization were made
using a table of random numbers. Patients began to be recruited
in June 2020.

Follow up

After randomization, patients or their caregivers allocated to
the IG received an educational message weekly through the
WhatsApp” application sent by a central. Educational mes-
sages contained information on signs and symptoms of HF
decompensation, daily activities, medication use, lifestyle, fluid
intake, and vaccination. The messages were short with the aim
of encouraging patients to take actions such as take medication,
weighing loss, or seek medical attention. Patients were informed
not to respond the messages, but they were allowed to interact
with the central and be directed for guidance via telephone or
in person with the assistant cardiologist if necessary. Telephone
calls with structured interviews were made monthly by medical
students to both groups. Questionnaires such as the Minnesota
Living with Heart Failure Questionnaire (MLHFQ—vali-
dated version in Portuguese) to assess quality of life and

Framingham Criteria to assess possible HF decompensation
were applied during phone calls. If signs of clinical worsening
or cardiac decompensation were identified, the participants
were advised by telephone by a cardiologist. If there was no
clinical improvement, the participant was instructed to go to
the emergency department. The control group received the
standard treatment approach for HF patients, involving medi-
cal outpatient visits in which they received instructions regard-
ing pharmacological and non-pharmacological therapeutic
strategies.

Study outcomes

The primary outcome was a composite of total hospitalizations
(first and recurrent) for heart failure and cardiac decompensa-
tions in patients with HFYEF undergoing noninvasive telem-
onitoring via electronic messages.

Secondary outcomes were worsening NYHA functional
class; worsening of quality of life using the MLHFQ, ICU
admission, and death from any cause in a time-to-first-event
analysis.

Statistical analysis

Categorical variables were expressed as frequency and percent-
age and analyzed using the %2 test. Continuous variables were
tested by the Kolmogorov-Smirnov test for normality. Thus,
continuous variables in normal distribution were expressed as
mean * SD; non-normal distribution was expressed as median
and interquartile range. For comparison of variables, Student’s
¢ test, Mann-Whitney, ANOVA or Kruskal-Wallis test were
used, as appropriate. Paired comparisons at different time
points were performed using the Wilcoxon test. A P value
<.05 was considered statistically significant. SPSS 27.0 (SPSS
Inc., Chicago, IL, USA) was used to perform the statistical
analysis.

Results
From June 1,2020 through to December 31,2020, we recruited
76 patients with HEFTEF previously followed up at the HF out-
patient clinic of the Roberto Santos General Hospital, as
detailed in Figure 1. Sixty patients were randomized assigned,
in a 1:1 ratio, to the Telemonitoring group or Control group.
Follow up was discontinued by 6 patients in the telemonitoring
group and 2 in the usual follow-up group, thus 52 patients were
enrolled for the study. The clinical and sociodemographic data
of the population are presented in Table 1. No significant dif-
ferences were noted between the groups. The mean age was
approximately 55 years and the male gender had a higher prev-
alence (55.8%).

The study population was composed of several etiologies of
HF. Six patients (14.5%) were due to Chagas’ disease, 14
(26.9%) had an ischemic myocardiopathy and 20 (38.5%) were

due to: valve disease, systemic arterial hypertension and other
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[ Enrollment ]

Assessed for eligibility (n= 76)

Excluded (n=16

)

¢ Not meeting inclusion criteria (n= 10)
¢ Declined to participate (n=2)
¢ Other reasons (n=4)

l Randomized (n= 60) l

[ Allocation ]

+ Allocated to telemonitoring group (n= 30)

¢ Allocated to usual care (n= 30)

[ Follow-Up ]

A4

Discontinued intervention (n= 6)

+Dropout after randomization (n=1)

¢Lost Smartphone (n=1)

¢Lost to follow-up (unanswered calls) (n= 4)

Discontinued intervention (n= 2)
+Dropout after randomization (n=1)
+Lost to follow-up (unanswered calls) (n= 1)

Analysis

| |

Analysed (n=24)

¢ Excluded from analysis (n=10)

Analysed (n=28 )
¢ Excluded from analysis (n=0)

Figure 1. Enroliment, randomization, and follow-up (CONSORT 2010 flow diagram).

causes. The mean left ventricular ejection fraction measured by
echocardiography was 30.52% = 8.8%, with no statistical dif-
ference between the groups (P=.44), highlighting the patient’s
heart failure severity.

Arterial Hypertension and Diabetes Mellitus were quite
prevalent, affecting 65.4% and 32.7% of patients, respectively.
Almost half of the patients (42.3%) had already suffered at
least 1 previous infarction and 30% a transitory ischemic attack
or a stroke.

Primary and secondary outcomes are summarized in Table
2.There was no difference in the combined primary outcome
(P=.36). Most patients in both groups were in functional
class IT (NYHA) at baseline, but progressed to functional
class III at the end of follow-up. However, there was no sta-
tistically significant difference when compared heart failure
functional class at admission and at the end of follow-up
(P=.73).

Approximately 45% of the patients in the intervention
group had atleast 1 episode of HF decompensation and 39% in
the control group (P=.32). Five patients in the intervention
group required hospitalization due to cardiac decompensation,
3 patients were admitted to the intensive care unit and 2 died
during the follow up of the study. In the control group, 3
patients need hospitalization, all of them were admitted in the
ICU and 3 died during the follow up. There was no difference
between the number of ICU admission and deaths in the con-
trol and intervention groups (P=.55).

Baseline and one year NYHA functional class and the
Minnesota Living with Heart Failure Questionnaire
(MLHFQ) are detailed in Table 3. The MLHFQ_score was
38.8+£16.45 in the intervention group and 34.57 =18.22 in
the control group (P=.39) at baseline and 35.54 = 13.02 in the
intervention group and 37.86 =19.48 in the control group
(P=.62) after 12months. The change from baseline in the
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Table 1. Baseline characteristics of the patients.

VARIABLES INTERVENTION  CONTROL
Age (mean = SD) 56.58 = 16.33 54.43+14.99
Sex

Masculine 12 (50.0) 17 (60.27)
Race

Black 12 (50.0) 9 (32.1)

Mixed race 9 (37.5) 16 (57.1)

White 2(8.3) 1(3.6)

Others 1(4.2) 2(71)
Education level

llliterate 0(0) 2(71)

Elementary or middle 9 (37.5) 6 (21.4)

school

High school 13 (54.2) 19 (67.9)

Higher education 2(8.3) 1(3.6)
Family income

D (2-4 minimum salaries) 6 (25.0) 12 (42.9)

E (up to 2minimum 18 (75.0) 15 (53.6)

salaries)
Place of residence, n (%)

Capital city 17 (70.8) 19 (67.9)
Heart failure etiology

Coronary artery disease 8 (33.3) 6 (21.4)

Chagas’s disease 2(8.3) 4 (14.3)

Hipertensive 3(12.5) 2(7.1)

Dilated cardiomyopathy 1(4.2) 3(10.7)

Myocarditis 2 (8.3) 1(3.6)

Others 8(33.3) 12 (42.9)
NYHA functional class

I 5 (20.8) 7 (25.0)

Il 9 (37.5) 12 (42.9)

] 7 (29.2) 8 (28.6)

\Y 3(12.5) 1(3.6)
LVEF (%) (mean = SD) 31.5+10.0 29.64 +7.57
Medications used by patients

Betablocker 21 (87.5) 25 (89.3)

ACEIi/ARB 18 (75.0) 19 (67.8)

Spironolactone 14 (58.3) 19 (67.9)

(Continued)

Table 1. (Continued)

VARIABLES INTERVENTION  CONTROL
Sacubitril + Valsartan 1(4.2) 4 (14.3)
Furosemide 17 (70.8) 20 (71.4)

Previous cardiovascular 13 (54.2) 9 (32.1)

events
Myocardial infarction 8 (33.3) 7 (25.0)
Ischemic stroke or TIA 3 (12.5) 5 (17.8)
Hemorrhagic stroke 14.2) 1(3.6)
CIED 13 (54.2) 9 (32.1)

Comorbidities
Hypertension 16 (66.7) 18 (64.3)
Diabetes mellitus 8 (33.3) 9 (32.1)
Smoking 16 (66.7) 18 (64.3)

Vaccination status against influenza*

Vaccinated for influenza in 15 (62.5) 22 (78.6)
2019
Vaccinated for influenza in 13 (54.2) 23 (82.1)

2020

No significant differences were noted between the groups. Plus—minus values
are means *+ SD. Values displayed as n (%) unless otherwise noted.
Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin
receptor blocker; CIED, cardiac implantable electronic devices; SD, standard
deviation; TIA, transient ischemic attack; LVEF, left ventricular ejection fraction;
NYHA, New York Heart Association.

MLHFQ_global score was not statistically different between
the telemonitoring group and usual care group (P=.22).

Discussion

The use of electronic messaging and telemedicine resources for
remote monitoring of patients during the pandemic was an
important medical care instrument. In the present study, we
conducted a randomized pilot study with the objective to eval-
uate the impact of a non-invasive telemonitoring strategy
through electronic messages (using WhatsApp®) on the num-
ber of hospitalizations and decompensations in patients with
HFrEF. To date, this study is the first to exclusively use a text
messaging application, WhatsApp®, for outpatients with
HFYEF.

We found that there was no statistical difference between
the intervention and control groups in any outcome assessed;
numerically, in both groups, there was a worsening of the func-
tional class from II to III at the end of the follow-up, suggest-
ing that telemonitoring can be a useful tool in monitoring the
functional class and can also be used to detect possible emer-
gencies and facilitate their management.

Previous studies with invasive approaches such as wireless
implantable hemodynamic monitoring of pulmonary artery
pressure used to guide treatment optimization significantly
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Table 2. Primary and secondary outcomes in intervention and control population.

OUTCOMES INTERVENTION
Combined outcome 15 (62.5)
Worsening functional class 10 (41.6)

HF decompensation 11 (45.8)
Hospitalization for HF 5(20.8)
Hospitalization for other causes 2 (8.3)

ICU hospitalization 3(12.5)

Death 2(8.3)

Abbreviations: HF, heart failure; ICU, intensive care unit; NYHA, New York Heart Association.

Table 3. Baseline and one year NYHA functional class and the Minnesota living with heart failure questionnaire (MLHFQ).

BASELINE INTERVENTION CONTROL P VALUE
NYHA | 5 (20.8) 7 (25.0)

NYHA II 9 (37.5) 12 (42.9)

NYHA Il 7 (29.2) 8 (28.6)

NYHA IV 3 (12.5) 1(3.5)

MLHFQ* 38.8+16.45 34.57+18.22 -39

CONTROL P VALUE
14 (50) .36
13 (46.4) 73
11 (39.3) 63
3(107) .31
2(71) .87
3(10.7) 84
3(10.7) 77

1YEAR INTERVENTION CONTROL P VALUE

NYHA | 2(9,1) 3(12)

NYHA II 9 (40,9) 9 (36)

NYHA Il 10 (45,5) 11 (44)

NYHA IV 1(4,5) 2(8)

MLHFQ 35.54+13.02 37.86+19.49 22

Abbreviations: SD, standard deviation; MLHFQ, minnesota living with heart failure questionnaire; NYHA, New York Heart Association.

*Values expressed as mean = SD.

reduced the risk of hospital admissions due to heart failure and
therefore already was integrated into the 2016 ESC guide-
line.!* However, there is disagreement about the effectiveness
of non-invasive methods in reducing hospitalizations and
deaths of patients with HF, and this type of monitoring is not
yet part of any guideline or consensus.?1218-20

In this scenario, simpler and lower-cost monitoring, such as
send a message via WhatsApp® application, may be a plausible
alternative for a larger number of patients, since 99% of world
population with smartphones use the application as a tool to
send and receive messages.!” Furthermore, SMS-based strate-
gies for monitoring patients with chronic diseases such as dia-
betes mellitus and human immunodeficiency virus infections
have been shown to be effective.’ The uniqueness of our study
lies in its strategy of weekly electronic messaging using the
WhatsApp® app in a public health care-assisted HFrEF popu-
lation in a middle-income developing country.

An American study evaluated a Short Message Service
(SMY) intervention in hospitalized patients with decompen-
sated heart failure.® Self-care and education messages about
diet, symptom recognition and syndrome management were
sent like our study. The intervention was associated with sig-
nificant improvements in self-care and maintenance of clinical
compensation.” However, Chen et al found different results
using a similar approach. At a short-term follow-up (30 days),
there was no difference in clinical outcomes between the

groups studied.’® These interventions also modified self-care
behavior, such as medication adherence and fluid restriction.

The Minnesota Living with Heart Failure Questionnaire
(MLHFQ) is an important measurement instrument for
assessing the quality of life of heart failure patients.?! Scores
range from 0 to 105, with higher scores indicating more sig-
nificant impairment in health-related quality of life. We
found a numerically improvement in the quality-of-life
assessment based on the MLHFQ in the intervention group
at 365 days, however no statistical significance when com-
pared to the control group (P=.27). Chen et al found similar
results.

Regarding mortality, our study showed no statistical differ-
ence between the intervention and control groups, as well as
large previous studies.’>?1,22 In Tele-HE, the largest study on
telemedicine and heart failure, with 1653 patients, telemoni-
toring did not reduce readmission for any reason, death from
any cause, and hospitalization for heart failure within 180 days
when compared to the control group.?!

In TIM-HEF, patients performed a daily self-assessment
with ECG, blood pressure, scale and oximeter, and the data
were transferred to the telemedicine center, which provided
medical support. No significant reductions were observed
between groups for primary or secondary outcomes such as

death from any cause, cardiovascular death, and hospitalization
for HE.22
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The BEAT-HF study used a more intensive telemonitoring
strategy compared to our study, such as the use of ECG, blood
pressure device, weight balance and oximeter. Even with the
addition of information and data, remote telemedical manage-
ment compared with usual care was not associated with a
reduction in all-cause mortality and did not reduce 180-day
all-cause readmission after hospitalization for HF.1?

On the other hand, the practice of telemedicine by non-
medical professionals has shown different results.?223 The fol-
low-up of patients based on telephone support and/or home
visits by nurses and health workers is also an available option,
especially in developing countries, such as Brazil, where social,
cultural and economic restrictions can limit the effectiveness of
HF treatment outside the hospital environment.?

The practice of telemedicine by non-medical professionals
based on telephone support and/or home visits is also an avail-
able option, especially in low/middle income countries, such as
Brazil, where social, cultural and economic restrictions can
limit the effectiveness of treatment.232* The HELEN-II fol-
lowed patients with HF after hospital discharge from the pub-
lic health system.?? The study intervention performed by the
nursing team resulted in a relative reduction of 27% in the
combined clinical outcome of hospital admissions, care in the
emergency or death sector. The TEN-HMS study, also carried
out by nurses, showed that the strategy increased survival and
decreased hospitalization during 240days of follow-up.?*
Differently from what was found, our data suggest that in a
population well-informed on care by the team, the use of
Telemedicine-type resources did not add positively to statisti-
cal differences in hard outcomes such as death and hospitaliza-
tion and intensive care unit.

The lack of conclusive efficacy results can be explained by
differences in the actual content and intensity of each interven-
tion and the heterogeneous nature of the patient populations
included in different studies.

To date, studies with specialized multidisciplinary heart fail-
ure management programs have tested multifaceted approaches
(multidisciplinary input, home/clinic visits, telephone support;
SMS).242> As a result, it has been difficult to identify the incre-
mental benefits of the components of each intervention.? 2
Multiple care options will emerge, combining conventional care
and telemonitoring, according to patients’ needs and prefer-
ences, as well as health service resources. The main objective is
to organize an economic and universal, but personalized, meth-
odology for the provision of care.’* An important fact to be
highlighted is that telemonitoring results in greater patient sat-
isfaction, improved self-care and adherence to treatment.

The present study, in agreement with previously published
data, did not demonstrate the benefit of the remote monitoring
strategy in reducing hospitalizations and episodes of cardiac
decompensation. However, communication through the
WhatsApp” application favored the early detection of worsen-
ing of the functional class, generating therapeutic adjustments
and early medical consultations, possibly avoiding episodes of

cardiac decompensation, in addition to facilitating the clinical
tollow-up of patients with heart failure.

As limitations, this is a single-center study with a small
sample size. Please note that this is a pilot project. Although
only one hospital participated in this trial, the population
heterogeneity is representative enough that the results have
reasonable external validation. Another questionable point
is the time period between messages being sent. Weekly
may have been a long time, having no effect on the analyzed
outcomes. In the future, daily messages, preferably at the
same time, may be a more appropriate choice. The study did
not assess cost-effectiveness or ethical issues of
telemonitoring.

Adherence may have been a critical factor. It is a key point
in any telemedicine program, because poor adherence can com-
promise the benefits of such monitoring. Ten percent of
patients randomized to the intervention began to complain
about messages and phone calls. Some patients may have mis-
understood the questions or answered without proper atten-
tion. Future research should focus on identifying optimal
strategies, duration of follow-up, patient profile, and cost-
effectiveness. An individual simple monitoring will not change
the disease progression, unless there is an action. More efforts
should be made to foster the inclusion of vulnerable patients

and improve global telemedicine access.

Conclusion

In outpatients with HFrEF, sent eletronic messages via
WhatsApp® application did not reduce the number of hospi-
talizations and cardiac decompensations. At the end of the
follow-up, it was observed that there was no improvement in
quality of life, but telemedicine favored the early detection of
worsening of the functional class.
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