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Development and implementation of the M-Cardio mobile application for remote monitoring of
patients with chronic heart failure (CHF) at the outpatient stage with an assessment of clinical
effectiveness.

This study included 244 patients with NYHA functional class (FC) II-III CHF of ischemic eti-
ology. During the inpatient phase, the patients were taught the basics of self-monitoring and
self-care in CHF. In addition, patients of the main group were trained in using the M-Cardio
mobile application. Patients were randomized into 2 groups: Group 1 was the main group, with
further remote monitoring using the mobile application (n = 127), Group 2 was a control group,
with standard outpatient monitoring at the patient’s residence (n = 117). The original version of
the mobile application was downloaded to the smartphones of the participants in the main group.
The app contained a developed algorithm of clinical indicators, which allows real-time assess-
ment of the patient’s condition based on the quantitative deviations above or below threshold
values. This algorithm includes 7 items, shortness of breath, position in bed, palpitation, edema,
body weight, blood pressure (BP), and heart rate (HR), which the patient fills in twice a week or
every day if necessary. A possibility is also included for automated information of the doctor and
the patient to specify recommendations and timely adjust the treatment. The follow-up period
was 12 months.

244 patients with NYHA FC II-III CHF of ischemic etiology were selected and enrolled in the study,
including 155 (63.5%) men and 89 (36.5%) women (mean age, 61+7.4 years). NYHA FC II CHF
was detected in SO (20.4%) patients and NYHA FC III CHF in 194 (75.5%) patients. The mean left
ventricular ejection fraction was 41.6+10.7%.

Preliminary results of the study indicated that the use of remote monitoring of CHF patients
was significantly associated with an improvement in their quality of life, ability for self-care,
and the functional status. The effectiveness of the M-Cardio mobile application in the remote
monitoring of outpatients is based on a decreased frequency of rehospitalizations and an
increased survival.
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hronic heart failure (CHF) is one of the key health-
Ccare problems worldwide, that has a global socio-
economic dimension. CHF is a complex, life-threaten-
ing clinical syndrome characterized by acute episodes
of decompensation leading to repeated hospitalizations,
which is associated with a threefold increase in the risk
of death [1, 2]. However, up to 40% of readmissions can
be prevented [3] by improving the coordination and
continuity of patient care at the outpatient stage [4]. In
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addition, one of the solutions to the problem of frequent
readmissions is to improve patient education, for exam-
ple, immediately before discharge [4, S]. High mortali-
ty and readmission rates, low patient adherence to treat-
ment, staffing shortages, and problems in the outpatient
and polyclinic sector necessitate a comprehensive ap-
proach to the management of this category of patients
throughout the course of their disease [6, 7]. The de-
velopment of remote patient monitoring (RPM) tech-
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/Remote monitoring of CHF patients
was significantly associated with
improved quality of life, self-care ability,
and functional status, as well as

with decreased frequency

of rehospitalization.

-

nologies can help reduce the frequency of rehospitaliza-
tion and mortality in patients with CHF. According to
the literature, the most preferable type of non-invasive
monitoring is the use of mobile applications for moni-
toring the CHF patients’ condition [8]. Thus, in the lat-
est clinical guidelines, 2021 European Society of Car-
diology Guidelines for the diagnosis and treatment of
acute and chronic heart failure, RPM was defined as an
effective method for educating and motivating patients,
as well as for providing medical care (class II, level of
evidence B recommendation) [9]. A meta-analysis of
26 randomized trials, that assessed the effectiveness of
non-invasive RPM, demonstrated a 40% reduction in
all-cause mortality within 180 days [10]. The RPM us-
ing the approach presented in the Telemedical Interven-
tional Management in HF-2 (TIM-HF2) study [11],
as well as in one of the recent randomized clinical tri-
als OSICAT, can be considered for use in CHF patients
to reduce the frequency of rehospitalization and mor-
tality [12]. At the same time, studies conducted in re-
cent years have reported conflicting results due to differ-
ences in the study populations, health care systems, and
monitoring types, which requires standardization of in-
tervention methods, including according to the struc-
ture of the health care system in each individual coun-
try. The development of a model for managing CHF
patients through RPM programs is a potentially effec-
tive solution for improving the quality of life, adherence
to therapy, and the self-care ability of patients.
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Aim

The aim of the study was development and imple-
mentation of the M-cardio mobile application for re-
mote monitoring of patients with CHF at the outpatient
stage with an assessment of clinical effectiveness.

Material and methods
Study protocol

All patients provided written informed consent to
participate in the study. The study was conducted in
consistency with the Rules of Clinical Practice and
the World Medical Association Declaration of Helsinki
on ethical principles for medical research involving hu-
man participants. The study protocol was approved by
the Bioethics Committee of the Academician M. Mir-
rakhimov National Center of Cardiology and Therapy
(NCCT) (Protocol #4 dated October 13, 2020). This
study, entitled “Effects of Remote Monitoring of Pa-
tients with Heart Failure Based on Mobile Applica-
tion” (ERICA-HF) was an open-label randomized clin-
ical trial registered on the website of the International
Registry of Randomized Clinical Trials (RCTs), Clin-
icalTrilas.gov (https:// clinicaltrials.gov/Identifier:
NCT04591964). The study design was an open, pro-
spective, randomized, controlled trial. The inclusion cri-
teria were NYHA FC II-III CHF of ischemic etiology;
glomerular filtration rate (GFR) >30 ml/min/1.73 m?;
age from 30 to 7S years; and voluntary informed con-
sent to participate in the study. The exclusion criteria
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were pregnancy; implanted cardiac devices (resynchro-
nization therapy, implantable cardioverter-defibril-
lator); mental illness or disability; alcohol and drug
abuse; lack of a smartphone with Android software.
Randomization was performed using a random number
table. The study included patients successively admitted
to the CHF Department of the NCCT from June 2021
through May 2022.

In addition to standard laboratory and instrumen-
tal evaluations, patients were assessed for quality of life,
self-care ability, and functional status.

Quality of life was assessed using the Minnesota
Heart Failure Quality of Life Questionnaire (MLH-
FQ). This questionnaire consists of 21 questions con-
ditionally divided into 4 subgroups: factors determin-
ing the patient’s physical capabilities or limitations;
emotional factors; general factors; and medical fac-
tors. The highest quality of life score was 0, the lowest
is score was 10S.

Self-care ability was assessed using the European
Heart Failure Self-care Behavior Scale-9 (EHFScBS-9).
This scale includes 9 items related with various as-
pects of self-care. The answers were rated on a S-point
scale ranging from “completely agree” (1 point), “al-

most agree” (2 points), “rather agree than disagree”

(3 points), “rather disagree than agree” (4 points) to

“completely disagree” (S points). The total score was
calculated by summing up the points for each item and
ranged from 9 to 4S. The lower the total score, the bet-
ter the self-care ability.

Functional status of CHF patients was assessed by
the results of the 6-minute walk test (6MWT).

During the inpatient treatment, starting from
the moment of admission, all patients were given
two classes with presentation of materials containing
general information about CHF, symptoms of CHF
progression, features of diet, physical activity, drug
control of the course of CHF, and the need for self-
monitoring and self-care. In addition, after random-
ization, patients of the main group were trained to
use the M-cardio mobile application developed by us.
Upon discharge, the original version of the M-cardio
application was loaded to the patients’ mobile phones
(Android OS) in the main group. After discharge, pa-
tients of the main group began submitting values of
their clinical indicators in real time twice a week or
every day if necessary. If the data were not submit-
ted before 10:00 am, reminders of the need to submit
the values were sent to the patients’ mobile phones.
If more than two values deviated from the normal,
the supervising physician received automatic notifi-
cations of the patients with the parameter deviations
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from the threshold values. The doctor then contact-
ed the patients via WhatsApp online chat or by phone
to assess the condition further and, if necessary, made
adjustments and assessed adherence to the therapy.
In addition, the reasons for deviations (violation of
diet, water-salt regime) and adherence to drug thera-
py were clarified. If a patient failed to submit the data
more than two times, he/she was contacted by phone
or WhatsApp to clarify the reasons for the problem
with data recording. In addition to filling in the clin-
ical indicators, patients could also contact the su-
pervising physician via WhatsApp online chat or by
phone to ask questions about their current condition.
Patients of the control group were on standard out-
patient management. The follow-up visit for monitor-
ing of clinical and laboratory data in both groups took
place at 12 months after inclusion in the study. End-
points were recorded every month.

A model for managing a patient with CHF
developed and implemented in the study group
using the M-cardio mobile application

The original version of the mobile application with
the algorithm of clinical indicators we developed was
downloaded to the smartphones of the main group.
The algorithm determined the current state of patients
based on the quantitative deviations above or below
the threshold values. The algorithm included 7 items:
shortness of breath, position in bed, palpitations, edema,
body weight, blood pressure (BP), and heart rate (HR).
The patient submitted these items twice a week or every
day if necessary. Both the physician and the patient can
be automatically notified to specify recommendations
and timely adjust the treatment. In addition to the indi-
cators, the application interface also includes a database,
self-monitoring diaries, automatic notifications (in
the absence of submission of the required parameters or
in case of deviations from threshold values), an infor-
mation block for patients, two-way contacts in the form
of structured telephone support and via the WhatsApp
online chat, a handbook on CHEF for patients. The M-
cardio mobile app provides the possibility to download,
store and review the patient’s baseline data while ensur-
ing the security of personal data.

Endpoints

The primary endpoint was the incidence of death.
The secondary endpoint was the composite incidence
of rehospitalization (for decompensated CHF) and
deaths; changes in quality of life (Minnesota Question-
naire) and self-care ability (EHFScBS-9); and the func-
tional status (6MWT).
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Statistical analysis was performed with a SPSS soft-
ware package (IBM Inc., USA, version 23). Quantita-
tive variables are presented as mean * standard devia-
tion. Qualitative variables are presented as percentage
of the total number of observations. Qualitative vari-
ables were compared using the chi-square test. For com-
parison of quantitative variables between the main and
control groups, the unpaired Student’s t-test was used.
For comparison of quantitative variables at baseline and
after 12 months, the paired Student’s t-test was used.
Differences were considered statistically significant at
p<0.0S.

Results

By the present time, 244 patients with NYHA FC II-
III CHF of ischemic etiology have been selected and
included in the study. The 1st (main) group included
127 patients in whom, along with the standard practice
of medical care, other treatments were administered ac-
cording to the study protocol with subsequent remote
monitoring via the mobile application. The 2" (control)
group that initially included 117 patients was on a stan-
dard outpatient monitoring at the place of residence.
The main group included 80 (63%) men and 47 (37%)
women aged 60.8+7.2 years. The control group in-
cluded 75 (64.1%) men and 42 (35.9%) women aged
62.2£7.6 years. The groups did not differ in gender and
age. The remaining characteristics of the groups are pre-
sented in Table 1. The groups were comparable in clini-
cal parameters, laboratory data, and the treatment with
major disease-modifying drugs for coronary heart dis-
ease (CHD) and CHF.

In this study, the preliminary results of using
the RPM program with the mobile application in CHF
patients were as follows. Initially, 244 patients were en-
rolled, 127 in the main group and 117 in the control
group. At 12 months, the main group had a lower death
rate compared to the control group although the dif-
ference did not reach statistical significance (3.9 and
7.7% in the main and control groups, respectively;
p=0.2). During the follow-up period, 14 patients died
(S in the main group and 9 in the control group). Fur-
thermore, 7 of them died within the first 3 months after
discharge from the hospital. The frequency of the sec-
ondary endpoint (fatality or readmission) was signifi-
cantly lower in the intervention group (50.4 and 69.2%
in the main and control group, respectively; p=0.003),
as shown on Figure 1.

Table 2 and Figure 2 show the changes in quality of
life (MLHFQ), self-care ability (EHFScBS-9), and ex-
ercise tolerance (6MWT). At baseline, there were no
statistically significant differences between the groups.
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Table 1. Baseline clinical and laboratory
characteristics of study groups of patients
with NYHA FC II-III CHF of ischemic etiology

1st group 2nd group
Parameter (main), (control), P
n=127 n=117
SBP, mm Hg 137.0+£24.7 134.8+27.0 0.51
DBP, mm Hg 84.6£12.9 84.1+£15.2 0.78
HR, beats/min 79.7+16.4 82.9+17.6 0.14
Smoking, n (%) 31 (24.4) 34 (29.0) 0.42
Obesity, n (%) 59 (46.4) 52 (44.4) 0.75
AH,n (%) 113 (89.0) 101 (86.3) 0.52
Type 2 DM, n (%) 50 (39.4) 34(34.2) 0.40
COPD, n (%) 19 (14.9) 20 (17.0) 0.65
Anemia, % 22(17.3) 23 (19.6) 0.64
LV EF, % 42.1£11.6 40.919.4 0.38
FCII CHF, n (%) 30(23.6) 24 (20.5) 0.56
FCIII CHEF, n (%) 97 (76.4) 93 (79.5) 0.56
ﬁ%;;“hibit"“/ ARBs, 120 (944)  107(9L.5) 033
MCRAs,n (%) 127 (100) 115(98.1) 0.12
Diuretics, n (%) 109 (85.8) 105 (89.7) 0.36
Beta-blockers, n (%) 122 (96) 109 (93.2) 0.33
Statins, n (%) 127 (100) 117 (100) 0.98

CHEF, chronic heart failure; FC, functional class; SBP, systolic
blood pressure; DBP, diastolic blood pressure; HR, heart rate;
AH, arterial hypertension; DM, diabetes mellitus; COPD,
chronic obstructive pulmonary disease; LV EF, left ventricular
ejection fraction; ACE, angiotensin-converting enzyme; ARBs,
angiotensin receptor blockers; MCRAs, mineralocorticoid
receptor antagonists.

The improvement in quality of life in the main group
compared to the control group became noticeable af-
ter 6 months of observation, and remained through
12 months (scores 44.8+6.7 and 56.5+7.9; p<0.001 in
the main and control group, respectively). The same was
observed for the self-care ability (scores 17.5+5.1 and
22.4+4.2; p<0.001 in the main and control group, re-
spectively). Statistically significant differences were also
found for exercise tolerance in the main and control
group at 12 months (6MTX): 319+79 m and 233+64 m,
respectively (p<0.001).

Figure 3 shows the proportion of patients who dis-
continued the major drugs after 12 months of follow-
up. The most frequently discontinued drugs were min-
eralocorticoid receptor antagonists (16.1 and 15.7% in
the main and control group, respectively; p=0.92) and
angiotensin-converting enzyme (ACE) inhibitors or
sartans (2.2 and 17.3% in the main and control group,
respectively; p<0.001). In addition to ACE inhibitors/
sartans, statistically significant differences between
the groups were found in the frequency of discontinua-
tion of beta-blockers (1.1 and 8.2% in the main and con-
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Table 2. Comparison of dynamic evaluations of quality of life, self-care ability, and functional status

Baseline At 12 months
Parameter i P . P
Main group Control group Main group Control group
MLHEQ, score 51.9+8.5 51.9+8.1 1.0 44.8+6.7 56.5£7.9 <0.001
EHEFScBS-9, score 28.5+3.7 27.5%8.3 0.09 17.5£5.1 22.4+4.2 <0.001
6MWT, m 272186 26373 0.38 319179 233164 <0.001

MLHFQ, Minnesota Living with Heart Failure Questionnaire; EHFScBS-9, European Heart Failure Self-care Behavior Scale 9;

6MWT, 6-minute walk test.

Figure 1. Comparative incidence of primary
and secondary endpoints in study groups

trol group, respectively; p=0.008). These differences ap-
parently demonstrate better adherence to treatment by
patients of the main group.

Table 3 shows the changes in biochemical pa-
rameters during 12 months. In both groups, there
was a statistically significant decrease in low-densi-
ty lipoprotein (LDL) cholesterol from 2.71+1.11 to
2.36%1.25 mmol/l (p=0.042) in the main group and
from 2.73+0.97 to 2.35£1.03 mmol/1 (p=0.023) in
the control group. It should be noted that the target
LDL values were not achieved in either group. Changes
in other lipid panel values, as well as in glucose and he-
moglobin, did not reach statistical significance. Note-
worthy is the significant decrease in GFR in the con-
trol group (from 81.8420.7 to 73.3%21.5 ml/min;
p=0.016), which was an indirect marker of a more se-
vere course of CHF. At the same time, GFR was un-
changed in the main group.

Discussion

This article presents preliminary results of a study
that compared RPM with standard care for patients
with CHF. The patient care model we developed and
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Figure 2. Changes in MLHFQ (A)
and EHFScBS-9 (B) values at 6 and 12 months
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implemented includes individual training in the hos-
pital and before discharge, followed by personal RPM
twice a week, or daily, if necessary. Daily self-monitor-
ing of clinical symptoms by recording them in a self-
monitoring diary, regular submission of the data to
the supervising physician, and the possibility to pre-
dict the development of decompensated HF and rapid-
ly adjust the main treatment for CHF allowed us to re-
duce the frequency of rehospitalization and to achieve
improvements in the quality of life and the ability
to self-care in the RPM group. The advantage of our
study is the creation of clinical indicators that include
the major data of CHF patients for a comprehensive
assessment of their current condition with automat-
ic notification of both the physician and the patient,
while most studies included an assessment of only
body weight or other clinical indicators separately.
Thus, L. Bezerra Giordan et al. [13] studied potential-
ities and effectiveness of using mobile apps by patients
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Figure 3. Proportion of patients who discontinued their drug treatment in the main and control groups
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B Main group
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BB ACEi/ARB MCRA Diuretics Statins
BB, beta-blockers; ACEj, angiotensin-converting enzyme inhibitors; ARBs, angiotensin
receptor blockers; MCRAs, mineralocorticoid receptor antagonists.
Table 3. Dynamics of biochemical indexes in both groups
Index . Main group pl2 . Control group p12
At baseline At 12 months months Atbaseline At 12 months months

Hemoglobin, g/1 146+18 147£17 0.66 145+20 143£22 0.46
Glucose, mmol/1 6.97+2.97 6.63+2.53 0.36 6.69+2.60 6.82+2.83 0.71
Total cholesterol, mmol/1 4.67£1.35 4.37+1.32 0.32 4.58%+1.36 4.22+£1.98 0.10
TG, mmol/1 1.96+1.25 1.91+1.14 0.58 1.87+1.40 1.78+1.17 0.59
LDL, mmol/1 2.71+1.11 2.36+1.25 0.042 2.73+0.97 2.35£1.03 0.023
HDL, mmol/] 1.14+0.28 1.200.61 0.23 1.12+0.25 1.10+0.32 0.58
Creatinine, pmol/1 83.5+23.2 85.6£21.5 0.47 85.0£26.1 94.1+25.2 0.009
GFR, ml/min 80.3+17.8 79.5+18.5 0.73 81.8+20.7 73.3+21.5 0.006

TG, triglycerides; LDL, low-density lipoproteins;
HDL, high-density lipoproteins; GFR, glomerular filtration rate.

with CHF based on an analysis of 10 RCTs and report-
ed the most effective apps for RPM. In addition, that
study identified the aspects to be focused on in fur-
ther studies, namely, automated self-monitoring and
teedback, personalization, direct collaboration with
clinicians, and automatic notifications and reminders.
Another study [14], in which body weight values were
submitted and monitored three times a week, also did
not show a reduction in the frequency of hospitaliza-
tions or deaths. RPM studies have reported conflict-
ing results. Thus, alarge RCT conducted by F. Koehler
et al. [11] demonstrated a reduction in all-cause mor-
tality and duration of hospital stay. However, 3 previ-
ous large trials failed to identify any benefits of RPM
[15-17]. In a review, P. Ware et al. [18] hypothesized
that discrepancies between the results of different
RPM studies may also be largely due to the lack of ad-
aptation of the RPM programs to target patients and
to the differences in the interventions. The authors of
the TIM-HF2 study reported that RPM of CHF pa-
tients resulted in a decrease in rehospitalizations and
the number of all-cause deaths compared to standard
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management. However, the RPM model used in TIM-
HEF2 is difficult to implement in clinical practice, since
it requires a telemedicine center with physicians and
nurses specialized in HF on a 24/7 basis. In addition,
patients submitted their data (body weight, BP, HR,
electrocardiography (ECG) data, and peripheral oxy-
gen saturation) to the telemedicine center. Finally, pa-
tients regularly received information about HF [17].
That study confirmed that more thorough monitoring
is beneficial in terms of rehospitalizations. The Bet-
ter Effectiveness After Transition (BEAT-HF) study
with 1,437 participants used health-related phone
calls and monitoring using special equipment that col-
lected information on BP, HR, symptoms, and body
weight. That study did not find a decrease in the read-
mission rate during 6 months of follow-up. However,
parameters of quality of life were significantly better
in the monitoring group at 6 months. The follow-up
period lasted only 6 months [17], while according to
a systematic review [19], the RPM benefits were ob-
served in studies with long-term follow-up. The re-
cent HERPMeS study [20] showed that the simulta-
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neous use of combined telemonitoring and structured
teleintervention in the early posthospital period in
CHF patients resulted in statistically significant im-
provements in self-care and adherence to therapy and
a decrease in the frequency of rehospitalization, re-
gardless of LV ejection fraction, age, and comorbid-
ities. The data from the HERPMeS study confirmed
the results of our study and justified the inclusion of
the mHealth management model in clinical guide-
lines on the management of patients with CHF. In
the national three-year cohort analysis TELESAT-
HF, the adaptive RPM program Satelia Cardio includ-
ing 5357 matched patients reduced all-cause mortality
by 36% (odds ratio, OR: 0.64; 95% confidence inter-
val, CI: 0.59-0.70; p<0.0001) and emergency visits
by 17% (relative risk, RR: 0.83; 95% CI: 0.75-0.92;
p=0.001), while the hospitalization rate for CHF re-
mained unchanged but the total time of hospital stay
was shorter by 2.1% (p<0.0001). These results once
again emphasize the importance of flexible symptom
monitoring and rapid intervention to optimize outpa-
tient management of CHF [21]. However, N. Pieruc-
ci et al. [22] noted that scaling RPM is difficult due
to the lack of unified validation standards, data on ro-
bustness of the programs and their cost-effectiveness.
The authors call for the development of unified pro-
tocols, conducting multicenter RCTs with cost anal-
ysis, and adopting regulatory standards for the wide-
spread implementation of RPM in the management of
patients with CHF.

It follows from the large body of publications,
that the interest to RPM of CHF patients is grow-
ing. The use of RPM programs in general will only ex-
pand and can be a useful tool for managing patients at
the outpatient stage. The issue of CHF patients’ adhe-
rence to the use of mobile technologies remains rele-
vant. Since patients spend on average less than 0.001%
of their time (about 10 hours annually) at medical in-
stitutions, they mainly perform the treatment and
monitoring of their condition independently at home.
The use of adapted mHealth applications with two-
way communication with a doctor and automated re-
minders provides significant improvements of patients’
adherence to therapy, their motivation, and quality of
life [23]. A study by M. Ziacchi et al. [24] showed that
younger patients with a higher level of education are
more likely to accept the technology, despite the fact
that they are less diligent in using it, and, thus, repre-
sent a group in which adherence to treatment can be
significantly improved. Older patients are more mo-
tivated to use mobile applications that allow them to
maintain contact with their doctor. These data provide

S0

compelling evidence for the need for specialized train-
ing of both patients and caregivers in the skills need-
ed to effectively use RPM mobile technologies and to
raise awareness of the RPM potential benefits. Also,
the importance of adherence to the treatment should
be emphasized, since poor adherence to drug therapy
is one of non-cardiac causes for decompensated CHF
[25]. Poor adherence to therapy is observed in 15.3-
25% of patients with CHF; in older patients, the pro-
portion of low adherence reaches 50%. A limitation of
our study is the lack of the application ability to assess
and monitor medication adherence, but this monitor-
ing is conducted indirectly through phone calls and
online chat. In addition, technical features, such as
mandatory availability of the Internet access and sta-
ble cellular communication, may restrict the RPM im-
plementation in distant regions. In addition, the use
of a RPM platform based on a mobile app helps ti-
trating doses of major drugs taken by CHF patients
to achieve the target doses at the outpatient stage. It
is also important to provide data to supervising physi-
cians, which will allow timely identification of patients
with early signs of decompensation [26] and give
them recommendations remotely, thereby preventing
the risk of rehospitalization. All of the above confirms
the need for further research in this area. In the future,
the introduction of standardized and validated RPM
programs to clinical practice based on mobile technol-
ogies may become a breakthrough in the modern strat-
egy of patient management, optimization of CHF ther-
apy and more.

Conclusion

Preliminary results of the study show that the use of
a mobile application for remote monitoring at the out-
patient stage in combination with standard therapy
provides effective control and prevention of decom-
pensated chronic heart failure and reduces the fre-
quency of rehospitalization. The study also shows that
remote monitoring of the condition of patients with
chronic heart failure significantly improves their quali-
ty of life and ability for self-care and self-control. A sig-
nificantly less frequent discontinuation of the treat-
ment with angiotensin-converting enzyme inhibitors/
sartans (2.2% vs. 17.3%; p = 0.008) and beta-blockers
(1.1% vs. 8.2%; p<0.001) in the main group apparently
became a key factor in reducing the number of rehos-
pitalizations.
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