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Dear Editor,

Heart failure affects approximately 1% - 2% of the pop-
ulation of developed countries (1). The number of pa-
tients with heart failure in Iran is reported to be 3,500 per
100,000 population, ranging from 2% to 8%. About 30% of
patients refer to clinics each year, and about 40% of these
patients are hospitalized with dysfunction of body organs
(2). These statistics show that the current management of
patients with heart failure is not effective, and even short-
term and momentary visits of patients in clinics cannot re-
flect the patient’s condition at all times.

Progress in technology has provided solutions to these
problems. The use of implants in patients with heart fail-
ure to titrate various drugs based on direct arterial blood
pressure is an example of these technologies (3). These de-
vices are currently very expensive, and due to their aggres-
sive state, they cannot be used by everyone. Using less inva-
sive devices and increasing the ability to control patients
with heart failure remotely can be very helpful. In the
United States, about 20% of people now use fitness moni-
tors to track their health information. There is other equip-
ment that, by adding biological sensors and the ability to
send signals to the clinic, can better assess the condition of
heart failure patients and frequently consider appropriate
treatment and care. Examples of available devices that can
be used by cardiovascular patients include bracelets that
are speedometers and can measure the heart rate; smart-
watches for measuring heartrate, ECG, and blood pressure;
electronic patches that measure ECG and lung fluid, suit-
able Wearable devices for ECG examination and measure-
ment of pulmonary fluids (4).

1. Activity Level Measurement: The use of a step counter
is increasing. The device has an accelerometer (Fitbit™)

and measures the amount of movement and converts it to
the amount of physical activity according to an algorithm.
There are many commercial devices in this vein. Exercise
and activity can reduce the risk of hospitalization in pa-
tients with heart failure (5), and the use of wearable devices
to monitor physical activity by registering and encourag-
ing patients to be more active can facilitate this goal (Fig-
ure1). One study found that people who used these devices
increased the number of steps per day from 5,899 to 7,890
(6). Another study showed that 60 minutes of physical ac-
tivity per day in patients with congestive heart failure re-
duced the risk of mortality by 35% (7).

2. Heart Rate Monitoring: These devices are usually
attached to the wrist and control heart rate using pho-
tolithography (PPG). Using a light-emitting diode, the de-
vice illuminates a capillary substrate and thus detects ECG
changes (such as pulse oximeters). In a study that com-
pared the accuracy of these devices, four models of these
devices were compared with ECGs. The results showed that
with a difference of 20% per minute, these devices were
similar to ECGs (8).

3. Blood Pressure Monitoring: High blood pressure is
one of the causes of heart failure. Heart failure and its
treatments are reasons for hypotension (4). Blood pres-
sure measurements may be done at home or the clinic
once a day, but the use of blood pressure monitor watches
(Omron™ HeartGuide) can do this several times a day and
monitor the patient continuously.

4. Diagnosis of Arrhythmias: One of the most com-
mon cardiac arrhythmias in patients with congestive heart
failure is atrial fibrillation (9). Following the diagnosis
of this arrhythmia, the use of anticoagulants is strongly
recommended (10). Deformation in PPG waves can indi-
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Carnation patch ™: A lightweight
heart monitor that focuses more on
the P-wave and helps diagnose ar-

Zoll nCor ™: This device continuously
records, stores and transmits patient
data such as heart rate, chest fluid
index, respiration rate, heart rate

VivaLNK ™: A 75-gram device that
can examine the ECG and can be
used for up to 72 hours with a
battery.

Cardioskin™: Wearable ECG device
for diagnosis of syncope, float and

rhythmias.

(ECG), activity and status.
Verily ™Study watch: ReDS ™: A device for
ECG and physical ac- checking the volume
tivity watch of non-invasive lung

fluid

atrial fibrillation, ischemic heart
disease, cardiomyopathy

Figure 1. Wearables in heart failure patients

cate an irregular pulse. Traditional patient monitoring
requires a HOLTER to diagnose arrhythmias, but recently
FDA-approved wearable chips (Carnation patch™ and Vi-
vaLNK) can be used to monitor patients for several days,
making it easier to use these devices. They can be used for
a longer time than HOLTER. Some smartwatches (Apple™
watch and the Verily™ Study watch) have electrodes that
can record ECG. One electrode is placed under the watch
to be in contact with the skin, and the other electrode is
in the crown part of the watch. When the person touches
the crown with the other hand, several ECG leads are gen-
erated.

5. Monitoring Response to Treatment: Checking the
heart rate and blood pressure following the use of various
drugs can help patients in drug titration. Monitoring activ-
ity levels can be a tool for assessing response to treatment.
One study found that patients with heart failure who con-
sumed isosorbide had lower levels of activity (11).

6. Evaluation of Symptoms and Prognosis of the Dis-
ease: Assessing the activity capacity of patients with heart
failure is inverselyrelated to the stage of the disease so that
patients with the upper class of the disease are less able

to perform an activity (12). The classification of the heart
failure class is subjective, and there is a big difference be-
tween the diagnoses of different clinicians. Thus, using
these devices to more objectively assess the level of activity
and help diagnose the degree of the disease can be helpful.

7. Early Detection And prevention of Irreparable Dam-
age: Hospitalization is costly for patients and the treat-
ment system, and preventing readmission can greatly re-
duce the costs. Monitoring pulmonary artery pressure
and heart rate through implants in the thoracic cavity is
very helpful in identifying the onset of risk. The use of
wearable devices is a non-invasive alternative to these de-
vices that can quickly detect pulmonary congestion by ex-
amining the impedance inside the chest. Intrathoracic
impedance correlates well with body fluid levels (13). One
study showed the use of these devices with a sensitivity of
87% and a specificity of 70% on 106 patients diagnosed with
heart failure (14). In a study, to prevent errors in diagno-
sis, devices were performed to check several parameters
such as ECG and intrathoracic impedance and perform ac-
celerometry on 100 patients, which showed 70% specificity
and 87% sensitivity in 10 days before onset, which is actu-
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ally a high sensitivity for that time (15). An FDA-approved
patch (ZOLL piCor™) is used for the early detection of heart
failure using radiofrequency waves and ECG monitoring.
Devices for measuring blood pressure, ECG, heart rate,
and arterial oxygen saturation are currently available on
the market for consumers. These devices must be safe
and secure, and the output information must be valid for
health workers. Providing devices with low error rates
and valid information is usually expensive and may not be
usable for most patients. Also, the information obtained
from the equipment needs to be interpreted so that the re-
sults can change the patient care and treatment program
at any time. Therefore, establishing clinics that have the
above-mentioned equipment in such a way that this equip-
ment can send information can be a great help to patients
with heart failure. Remote monitoring of patients, in ad-
dition to reducing hospitalization costs and face-to-face
visits to clinics, can also enhance the quality of life and
provide comfort for patients with congestive heart failure.
Also, due to the COVID-19 disease epidemic, patients may
be less inclined to be physically present in medical centers,
which can be a risk factor for these patients. Therefore,
the establishment of a remote monitoring clinic for pa-
tients with congestive heart failure can reduce these prob-
lems. Besides, instead of purchasing the devices by pa-
tients, these devices should be purchased for a clinic and
be provided to patients based on their needs. In addition
to reducing the financial burden on patients and the treat-
ment system, jobs can be created for medical graduates.
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