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Abstract: Chronic heart failure (HF) is the 21st-century cardiovascular epidemic, marked by recurrent
hospitalizations and high mortality rates, and represents a considerable burden on Western soci-
eties. The complex care demands of HF patients require multidisciplinary approaches, aligning with
contemporary guidelines. Accordingly, the Excellence in Heart Failure Program, implemented in
Portuguese tertiary hospitals, aims to establish multidisciplinary HF outpatient clinics in Portugal,
improving patients’ clinical outcomes. Herein, the results of its pilot project are presented, showing
that the implementation of the multidisciplinary clinic resulted in a minimal number of hospital-
izations and emergency visits, with only one rehospitalization reported. In addition, patients in
the Program experienced significant improvements in ejection fraction (EF) and NT-proBNP levels.
Despite the limited power of the sample, these findings underscore the effectiveness of the Program
in the management of Portuguese HF patients, particularly in the early discharge period after heart
failure, when patients are most vulnerable.

Keywords: heart failure; disease management; multidisciplinary care; health services; patient
discharge planning; patient-focused outcomes

1. Introduction

Heart failure (HF) is a major public health problem affecting about 64.3 million people
worldwide and is associated with high mortality and morbidity [1]. In developed countries,
the prevalence of HF is estimated to be approximately 2% of the adult population and
nearly 10% in the elderly [2]. These numbers are expected to increase with the aging of
the European population and improved survival from other forms of heart disease. In
Portugal, HF is estimated to affect approximately 5.2% of the population aged 25 years or
older, accounting for 4.7% of all deaths and 2.4% of all years of life lost due to premature
death [3,4], posing a significant social and economic burden.

Hospital admissions for HF have been steadily increasing over the past decades,
with recent data reporting HF as the leading cause of hospitalization in older adults
(≥65 years) in Europe and the United States [5,6], with more than 1 million hospitalizations
as the primary diagnosis and constituting about 1 to 2% of all hospitalizations [7]. In
addition, hospitalized HF patients require, on average, longer hospital stays than those
with myocardial infarction [8].

The hospital discharge of a patient after an episode of acute HF is a vulnerable period,
often marked by a constraint in communication between hospitals and general practitioners,
with deficient hospital referrals [9,10]. Patients and their caregivers often describe hospital
discharge as sudden and unexpected, and consequently feel ill-prepared. As a result, this
period is typically characterized by unplanned emergency room (ER) visits, hospital stays,
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and an elevated risk of mortality. Remarkably, approximately 20–25% of HF patients are
readmitted within 30 days of discharge and more than 50% within 6 months [11]. In this
context, the European Society of Cardiology (ESC) guidelines on HF advocate a continuum
of care between hospital and community care facilities and recommend multidisciplinary
HF management programs [12].

In Portugal, the implementation of these guidelines is still far from being univer-
sally achieved. Patients follow very different and complex flows after hospital discharge,
frequently leading to early rehospitalization [13]. Hence, there is an urgent need to stan-
dardize HF care at the hospital level to improve guideline adherence, especially during the
vulnerable phase of the disease.

In light of this, a multidisciplinary consultation program for HF management, known
as Excellence in Heart Failure (hereafter referred to as Excellence), has been designed and
implemented by Novartis in several Portuguese tertiary healthcare centers, with a view
to applying the current ESC guidelines in Portugal [12]. This Program entails a tailored
and continuous care network that is adapted to the specific characteristics of each local
center, guiding patients throughout their journey, from HF diagnosis/decompensation until
program discharge. The primary objective of the Program is to enhance the management
and care of HF patients by enabling early symptom detection and optimizing therapy. This,
in turn, will reduce hospitalization and mortality rates while contributing to an improved
quality of life.

This pilot study at Centro Hospitalar de Vila Nova de Gaia e Espinho (CHVNG)
provides an initial exploration of the Excellence Program’s feasibility and effectiveness in a
real-world setting in Portugal. The presented results lay the groundwork for improving
HF patient care nationwide in line with established guidelines. Ultimately, these findings
will contribute to the widespread implementation of such programs across the country,
improving overall HF management and outcomes.

2. Materials and Methods
2.1. Study Design and Setting

This was a pilot interventional cohort study carried out under the Excellence Program
at CHVNG, in the northwestern region of Portugal. Patient data were collected retrospec-
tively between January and December 2019, focusing on assessments performed as part of
routine care under the scope of the Program.

Launched in January 2019 at CHVNG, the Excellence Program aimed to establish a
well-structured response for HF patients, with a focus on improving their prognosis. Its
primary goal was to reduce hospital admissions and mortality risks across a spectrum
of HF patients requiring short-term follow-up, clinical reassessment, and treatment op-
timization following clinical decompensation, while improving their clinical outcomes.
Through a patient-centered approach, the Program closely monitored patients, allowing for
the prompt initiation and titration of prognosis-modifying therapy. The multidisciplinary
team, including a nursing team specializing in cardiac rehabilitation, played a pivotal
role in patient education, emphasizing understanding of the disease, symptom awareness,
and self-monitoring. The Program also included collaboration with physical medicine for
patient integration into cardiac rehabilitation programs, as well as with nutrition and pal-
liative care. The patient journey began with a pre-discharge appointment with the nursing
team, followed by a telephone call between day 3 and day 7 after discharge. Subsequent
evaluations occurred between days 7 and 14, by both the nursing team and the physician.
Following this, one-, three- and six-month appointments were scheduled with the medical
and nursing team. At nine months, a second follow-up telephone call with the nursing team
was conducted. Finally, at 12 months, the patient’s condition was assessed by the medical
and nursing team, and they were discharged from the Program. During regular follow-up
visits, patients continued to receive ongoing education about the disease and its symptoms
and their management to enable self-medication. Medication was closely monitored and
titrated by the medical team. When appropriate, the Program was individualized to meet



Hearts 2024, 5 3

the patient’s needs, including the timing and number of appointments. Additionally, a tele-
phone line with a direct connection to the multidisciplinary team was available for patients’
requiring reevaluation or having any doubts regarding their treatment, symptoms, or other
concerns. During clinical appointments, patients were educated about HF symptoms and
how to recognize and assess decompensation of the disease.

2.2. Study Participants

Eligible patients were identified and recruited by physicians from the Program, ac-
cording to the following inclusion criteria: (i) patients admitted to the cardiology service
with an initial diagnosis of HF/decompensated HF with reduced ejection fraction (EF)
requiring short-term follow-up/reassessment after discharge for clinical stabilization and
treatment optimization; (ii) patients followed up in the cardiology outpatient clinic for HF
with reduced EF and evidence of clinical decompensation requiring treatment optimization
and short-term reassessment; and (iii) patients seen in the emergency room (ER) with
an initial diagnosis of HF/decompensated HF with reduced EF and who did not meet
hospitalization criteria. After enrollment, patients were followed up in the Program until
they reached one of the following discharge criteria: (i) clinical stability (no hospitalizations
or referrals to the ER for HF in the last 12 months) and optimized treatment (maximum
tolerated dose or target dose achieved), with referral to cardiology outpatient consultation;
(ii) recovery of ventricular function with referral to primary care; and (iii) terminal HF
with referral to palliative care. No specific exclusion criteria were established for patients
enrolled in the Program.

2.3. Data Collection and Outcomes

Patient data were collected retrospectively for up to 15 months. At baseline, de-
mographic (sex and gender) and clinical data (patient origin and destination, etiology,
number of visits, follow-up time (in months), implantable device status, medications, EF,
and N-terminal portion of B-type natriuretic peptide (NT-proBNP) levels) were collected.
Implantable device status, medications, EF and NT-proBNP levels were also collected at
the patient’s last follow-up visit.

This study aimed to ascertain the effectiveness of the pilot phase of the Excellence
Program in reducing healthcare resource utilization and improving clinical outcomes
for HF patients. Primary endpoints included evaluation of the number of hospitaliza-
tions/rehospitalizations, ER admissions, and mortality throughout the follow-up period.
In addition, variations in EF and NT-proBNP levels from baseline to follow-up were as-
sessed to gauge improvements in cardiac function and neurohormonal status. Exploratory
analyses based on clinically relevant variables such as sex, age, HF etiology, achievement of
target dose, and use of different medications were performed to identify potential factors
influencing the relative differences in EF and NT-proBNP observed.

2.4. Statistical Analysis

The characterization of continuous variables was performed considering the median
and interquartile range (IQR). For categorical variables, absolute and relative frequencies
were obtained.

The relative percentage differences between baseline and follow-up were determined
using the following formula:

Relative differences = (value at follow-up − value at baseline)/value at baseline × 100 (1)

The normality of the distribution of the EF and NT-proBNP values, observed at both
baseline and follow-up, and their relative differences, was examined using histograms,
Q-Q plots, and the Shapiro–Wilk test.

Comparison of paired observations, between baseline and follow-up, was performed
considering the parametric Student’s t-test for paired samples for EF, and the nonparametric
Wilcoxon test for paired samples for NT-proBNP. Pearson’s and Spearman’s correlation coef-
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ficients were estimated to analyze the correlations between the obtained relative differences
and other continuous variables.

To investigate whether the relative differences obtained for EF or NT-proBNP were af-
fected by some clinically relevant variables, comparison analyses were performed between
these and some independent subgroups, defined by sex, age, HF etiology, and patients
who did or did not reach the target dose or who used angiotensin-converting enzyme in-
hibitors/angiotensin receptor blockers (ACEi/ARB) versus angiotensin receptor–neprilysin
inhibitors (ARNI) drugs. These comparisons were made considering the parametric Stu-
dent’s t-test for independent samples for EF and using the nonparametric Mann–Whitney
test for independent samples for NT-proBNP values.

All hypotheses were tested using two-sided tests at the significance level α = 0.05.
Statistical analysis was conducted using R® software version 4.1.2.

2.5. Ethics

This study was approved by the local Ethics Committee (Comissão de Ética para a
Saúde (CES) do Centro Hospitalar de Vila Nova de Gaia/Espinho, EPE). As the data for
this study were collected retrospectively, informed consent was not required.

3. Results
3.1. Study Sample

A total of 66 patients were included in this study between January and December
2019, following the defined inclusion criteria. Of these, patients with a follow-up period of
<3 months (n = 12) were excluded from the baseline analysis, leaving a total of 54 patients in
this group. For the analysis of relative differences in EF and NT-proBNP between baseline
and follow-up, patients were divided into two distinct groups, as there were some missing
data for these variables at follow-up, as illustrated in Figure 1.
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Figure 1. Participant flowchart. The flow chart shows the progression of participants throughout the
study. EF = ejection fraction. NT-proBNP = N-terminal portion of B-type natriuretic peptide. A total
of 54 patients were analyzed at baseline. At follow-up, 39 patients had EF data (15 with missing data)
and 47 patients had NT-proBNP data (7 with missing data).
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3.2. Patient Characteristics at Baseline

The characteristics of the 54 patients included in the baseline analysis are shown in
Table 1. Most patients were male (n = 38, 70.4%), with an overall median (P25; P75) age of
62.0 (51.0; 71.0) years. Of note, 33 (61.1%) patients were younger than 65 years, and only
8 patients (14.8%) were older than 75. The median EF and NT-proBNP values at baseline
were 28 (23; 34) and 2552 pg/mL (895; 29726), respectively. According to the 2021 ESC
Guidelines for the diagnosis and treatment of acute and chronic heart failure, the majority
of patients (n = 52, 96.3%) presented a reduced EF (≤40%), whereas 2 (3.7%) had a mildly
reduced EF (41–49%) [14].

Table 1. Patient demographics and baseline characteristics.

Baseline Characteristics n = 54

Sex, n (%)

Female 16 (29.6%)

Male 38 (70.4%)

Age (years), median (P25; P75) 62 (51; 71)

EF (%), median (IQR) 28 (23; 34)

≤40%, n (%) 52 (96.3%)

41–49%, n (%) 2 (3.7%)

NT-proBNP (pg/mL), median (P25; P75) 2552 (895; 29,726)

Patient origin, n (%)

Hospitalization 24 (44.4%)

Cardiology outpatient consultation 20 (37.0%)

Emergency department 10 (18.5%)

Etiology, n (%)

Ischemic disease 12 (22.2%)

Non-ischemic disease 42 (77.8%)

Consultations (number), median (P25; P75) 4 (3; 5)

Follow-up time (months), median (P25; P75) 7 (4; 10)
EF = ejection fraction; NT-proBNP = N-terminal portion of B-type natriuretic peptide; P25 = 25th percentile;
P75 = 75th percentile.

Of the 54 patients included in the Program, 24 (44.4%) originated from hospitalization,
20 (37.0%) from cardiology outpatient consultation and 10 (18.5%) from the emergency
department. Regarding etiology, non-ischemic diseases had the highest prevalence (n = 42,
77.8%), with dilated cardiomyopathy being the most commonly reported within these
(n = 19, 35.2%) (see Supplementary Table S1 for a complete list of patients’ etiologies).
Patients had a median of 4 (3; 5) visits throughout the Program and were followed for 7 (4;
10) months, with a maximum follow-up of 15 months.

3.3. HF-Related Events: Hospitalizations, ER Visits, and Mortality Rates

Of the 54 patients enrolled at baseline, 24 (44.4%) originated from hospitalization. How-
ever, during the Excellence Program, only one (4.2%) of these patients was re-hospitalized.
None of the patients coming from cardiology outpatient consultation and the emergency
department were admitted to the hospital during their participation in the study. Emer-
gency department visits were recorded for two (3.7%) patients, one from the hospitalization
and the other from a previous ER visit. No deaths were reported during the follow-up
period of the Program.
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3.4. Treatment Profile during Follow-Up

Regarding medication for HF, patients were prescribed beta blockers (BB), angiotensin-
converting enzyme inhibitor/angiotensin receptor blockers/angiotensin receptor–neprilysin
inhibitors (ACEi/ARB/ARNI) and/or mineralocorticoid-receptor antagonists (MRA) (Table 2).
Of note, the prescription of sodium-glucose co-transporter-2 inhibitors (SGLT2i) was not
evaluated because they were not an established therapy for HF at the time of the Pro-
gram [12]. Overall, 1 patient (1.9%) did not take any drugs for HF (only took diuretics),
2 (3.7%) only took one drug, 12 (22.2%) took a combination of two drugs and 39 (72.2%)
combined three drugs (Supplementary Table S2). Most patients were under BB (50, 92.6%).
Additionally, MRA drugs were prescribed to 81.5% of patients (n = 44), ACEi/ARB drugs
to 51.9% (n = 28), and ARNI medication to 38.9% of patients (n = 21) (Table 2). The target
dose (of at least one class of drugs) was reached in 25 (46.3%) of the 54 patients. Of these,
21 (38.9%) reached the target dose of only one of the drugs used, 3 (5.6%) reached the target
dose of two drugs, and only 1 (1.9%) patient reached the target dose of all three drugs. The
distribution of patients for each of the drug classes is presented in Table 2.

Table 2. Patients’ medication for HF.

Medication for HF Management n = 54

BB, n (%) 50 (92.6%)

Reached the target dose 4 (7.4%)

MRA, n (%) 44 (81.5%)

Reached the target dose 8 (14.8%)

ACEi/ARB, n (%) 28 (51.9%)

Reached the target dose 8 (14.8%)

ARNI, n (%) 21 (38.9%)

Reached the target dose 10 (18.5%)
ACEi = angiotensin-converting enzyme inhibitors; ARB = angiotensin receptor blockers; ARNI = angiotensin receptor–
neprilysin inhibitors; BB = beta blockers; HF = heart failure; MRA = mineralocorticoid-receptor antagonists.

During follow-up in the Excellence Program, 39% of patients required treatment with
implantable devices. Specifically, 13% (n = 7) required an implantable cardioverter de-
fibrillator for primary prevention and 5.6% (n = 3) required an implantable cardioverter
defibrillator for secondary prevention. Regarding cardiac resynchronization therapy (CRT),
7.4% (n = 4) required a biventricular pacemaker (CRT-P) and 13% (n = 7) required car-
diac resynchronization therapy with a defibrillator (CRT-D), all for primary prevention
(Supplementary Table S2). At the end of this Program, four patients were referred for heart
transplantation—two were placed on the heart transplant waiting list and the other two
were still under evaluation.

3.5. Cardiac Function at Follow-Up

The cardiac function status of this cohort was assessed by comparing EF and NT-
proBNP levels between baseline and follow-up.

Of the 54 patients considered at baseline, only 39 patients had EF data at follow-up.
Considering this cohort of 39 patients, the median EF level increased, on average, by
10 points, from 28 (23; 34) at baseline to 38 (30; 43) at follow-up (p < 0.001). The median
time of follow-up was eight months (P25; P75 = 5; 11) (Supplementary Table S3). The
relative differences in the EF between follow-up and baseline, and their distribution, is
shown in Figure 2A. Overall, a median increase in EF of 9.0 points (3.0; 15.0) and 28.1%
(11.5; 47) was observed at follow-up (p < 0.001). When analyzing the number of patients in
different ranges of EF values (Table 3), it can be observed that 15 (38.5%) patients improved
their score; 24 (61.5%) patients maintained their score, and none presented a worse score
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(p < 0.001). Of note, of the 38 patients with baseline EF ≤40%, 11 (28.2%) had mild EF
(41–49%) and 4 (10.3%) had recovered EF (≥50%) at follow-up.
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Table 3. Ejection fraction values across different ranges at baseline and follow-up.

EF at Follow-Up (n, %)

≤40% 41–49% ≥50% Total

EF at baseline (n, %)

≤40% 23 59.0% 11 28.2% 4 10.3% 38 97.4%

41–49% 0 0% 1 2.6% 0 0% 1 2.6%

Total 23 59.0% 12 30.8% 4 10.3% 39 100%

Regarding NT-proBNP, 47 of the 54 patients had recorded values at follow-up. The
median NT-proBNP decreased significantly from 2652 (970; 5296) pg/mL at baseline to
678 (257; 1478) pg/mL at follow-up (p < 0.001). The distribution of relative differences
in NT-proBNP between follow-up and baseline, in percentage, is shown in Figure 2B. A
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median change in NT-proBNP of −873.0 points (−3246.0; −85.0) and −47.2% (−84.0; −15.6)
was observed.

3.6. Factors Associated with Improved Cardiac Function

In order to examine whether clinically relevant variables had an impact on the rela-
tive differences observed for EF or NT-proBNP, comparative analyses were conducted on
various independent subgroups. Initially, an analysis was performed to assess the correla-
tion between the observed relative differences in the EF and some continuous variables
(age, follow-up time, NT-proBNP levels at baseline and follow-up, and relative differences
observed for NT-proBNP) (Supplementary Figure S1). The data revealed no statistically
significant correlation between the differences in EF values and age (p = 0.144), follow-up
time (p = 0.445), baseline NT-proBNP levels (p = 0.815), or relative differences in NT-proBNP
(p = 0.068). However, a statistically significant and negative association was found between
the relative differences in EF and the NT-proBNP levels at follow-up (p = 0.005). This
indicates a higher improvement in EF in patients with the lowest NT-proBNP levels at
follow-up.

The remaining comparative analyses aimed to assess potential variations in the EF or NT-
proBNP regarding distinct independent groups, defined by sex (male vs. female), HF etiology
(ischemic vs. non-ischemic) (Figure 3) and number of drug classes (≤2 vs. 3) (Figure 4).
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Figure 4. Comparison between the variations in the EF or NT-proBNP and medication. Effect of the
number of drug classes used by patients in (A) EF and (B) NT-proBNP relative differences. White
circles represent outliers.

The data from this analysis show that in women (Figure 3A,B) and in patients with HF
non-ischemic etiology (Figure 3C,D), a higher variation was observed in the EF values at
follow-up (p < 0.001), as well as a greater percentage of reduction in the NT-proBNP values
(p < 0.001).

Regarding medication, patients who were prescribed more drug classes (three com-
pared to none, one or two) exhibited, on average, a higher increase in the percentage differ-
ences observed for EF (Figure 4A) and a larger reduction in NT-proBNP values (Figure 4B)
(p < 0.001). Of note, no positive association was found between reaching the target dose in
any of the drug classes and the increase in EF or reduction in NT-proBNP levels.

4. Discussion

This study provides the first evidence of the effectiveness of the pilot project of the Ex-
cellence Program at a tertiary center in Portugal. Multidisciplinary HF clinics play a crucial
role in the long-term management of HF patients. Although each clinic has unique features,
they typically involve a team of cardiologists, specialized nurses, pharmacists, social work-
ers, dietitians, and home care services, among others. In addition, the European Society of
Cardiology 2021 Guidelines for the management of HF recommend the incorporation of
non-medical interventions such as lifestyle modifications, exercise training, psychological
support, patient education, and easy access to healthcare services [14]. Follow-up care
for these patients involves scheduled appointments with cardiologists and general prac-
titioners, telephone contacts, and patient self-assessment [15–17]. In fact, the outpatient
management of HF patients has been addressed in several publications, highlighting the
importance of assessing symptom burden, promoting self-monitoring, and implementing
transitional care for improved outcomes and reduced hospital readmissions [10,18–20].

Accordingly, the Excellence Program in our study was composed of a multidisciplinary
team with the main goal of improving the prognosis of HF patients from their inclusion in
the Program to post-discharge follow-up. Patients received education about their condition,
enabling them to gain a better understanding of their symptoms and medications while
facilitating self-management. Regular follow-up was conducted after program enrollment
to monitor patients’ progress and provide ongoing support.

The Program attracted patients from different settings, including inpatient, outpatient,
and emergency department visits, highlighting its multidisciplinary nature. Contrary to the
expected higher prevalence of HF in older adults [14], the majority of the patients included
were younger than 65. These results are consistent with recent studies suggesting an
increasing incidence of HF among individuals under 50 years old due to cardio-metabolic
risk factors such as obesity, smoking, hypertension, dyslipidemia, and diabetes [21]. These
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trends emphasize the importance of educating patients about lifestyle modifications to
mitigate the impact of these risk factors. Additionally, the predominance of non-ischemic
etiologies in the study population underscores the importance of addressing non-coronary
causes of HF within the Program. Interestingly, in Portugal, the prevalence of HF in the
population under 60 years old has been declining and is projected to continue decreasing
until 2080 [4].

After enrollment in the Excellence Program, a low rate of HF-related events was
recorded, with only 4.2% patients requiring hospitalization and 3.7% requiring ER visits
during the course of the Program. Considering that the 6-month period following acute
HF discharge is a particularly sensitive period, with high rates of hospital admissions, ER
visits, and extended hospital stays [9,11], these results can be considered quite positive.
Furthermore, no deaths were reported among the study population during the follow-up
period, in contrast to a previously reported mortality rate of 34.3% in a population without
multidisciplinary follow-up [22]. The low incidence of HF-related events observed in this
study may be attributed to the continuous and personalized patient follow-up of patients,
the comprehensive management delivered by the multidisciplinary HF team, and the
patient education on recognizing and managing HF symptoms and decompensation, as
previously demonstrated for patients with cardiac conditions [18].

The non-clinical outcomes further underscored the positive impact of the Excellence
Program. Notably, 38.5% of patients improved their EF during follow-up, along with a
significant reduction in NT-proBNP levels. EF values increased by an average of 28%, while
NT-proBNP levels exhibited a considerable median change of −47.2%. In addition, patients
with the lowest NT-proBNP levels during follow-up experienced a greater improvement in
EF, indicating a negative correlation. This result aligns with previous findings, as a decrease
in NT-proBNP is associated with an extensive reverse remodeling, leading to an improved
EF. A study by Daubert et al. showed that a decrease of 1.000 pg/mL of NT-proBNP over
a 12-month period is associated with an increase in EF of 6.7% [23]. Similarly, Savarese
et al. demonstrated that reductions in NT-proBNP values were associated with improved
mortality and morbidity outcomes [24]. Notably, in the Excellence Program, 10.3% of
patients initially categorized with reduced EF (≤40%) achieved an EF > 50% at follow-up,
suggesting a potential reversal of cardiac dysfunction.

Although representing only 30% of the population study, women benefited more from
the Excellence Program, presenting better EF and NT-proBNP levels at follow-up. These
findings resonate with the existing literature, where the female gender has been associated
with an increased likelihood of EF recovery [25]. Women, in general, tend to have higher
baseline EF compared to men, potentially contributing to better recovery in female HF
patients [26]. Ghali et al. concluded that within the BEST study population, women had
significantly better survival than men, but only in non-ischemic HF [27].

Currently, pharmacotherapy is the cornerstone of treatment for HF patients with
reduced EF. The 2016 ESC guidelines recommend ACEi or ARB plus a BB as first-line
therapy for HF patients with reduced EF. MRA and ARNI would only be introduced in
patients with persistent symptoms despite the first-line therapy [12]. However, the 2021 ESC
guidelines introduced a new “all at once” approach to the treatment of HF patients [28,29].
According to these guidelines, the first-line treatment includes two renin-angiotensin-
aldosterone system inhibitors (ACEI, ARB, or ARNI; and MRA), along with a BB and a
SGLT2i, with stepwise titration of these drugs until targeted or maximum tolerated dose
is achieved [14,30]. Despite the Excellence Program being implemented in 2019, prior to
the latest ESC guidelines, more than 80% of patients were prescribed prognosis-modifying
medications (BBs, ACEi/ARB/ARNI, and MRA). The data showed that patients receiving
a combination of three drugs had improved EF and lower NT-proBNP levels compared to
those receiving two or fewer drugs, indicating better cardiac function and supporting the
benefits of an “all at once” approach.

Among the enrolled participants, 46% successfully reached the target dose of at
least one of the prescribed drugs. Similar findings were reported in a recent randomized
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controlled trial that investigated the impact of multidisciplinary clinic follow-up on HF
patients, with 10% and 13% of patients reaching the target doses of BBs and ACEi/ARBs,
respectively [31]. Additionally, a prospective observational study in 2019 reported target
doses of 18.7% for BBs, 10.8% for ACEi/ARBs, and 2.0% for ARNI in HF patients with
reduced EF [32]. Of note, the Excellence Program observed a higher percentage of patients
reaching the target dose for ARNI (18.5%). The importance of reaching the target dose
for ARNI has been previously reported, as low doses were associated with increased
risk of hospitalization and all-cause mortality [32]. Taken together, the data presented
herein suggest that the frequent visits and rigorous follow-up protocol established in the
Program, particularly during the vulnerable post-discharge period, played a significant
role in optimizing drug titration.

While acknowledging the valuable insights into the potential benefits of the Excellence
Program in the management of HF patients in Portugal, it is crucial to recognize that
these observations are part of a single-center study with inherent limitations. The pilot
nature of this study, with its exploratory character, underlines the preliminary nature of
the results. Although the observed outcomes are deemed valuable, their interpretation
should be approached with caution due to the inherent constraints imposed by a small
cohort with limited statistical power. In addition, the lack of pre-program mortality or
readmission rates hinders a comprehensive assessment of the Program effectiveness. Future
investigations should prioritize the inclusion of comprehensive data, including baseline
comparisons and patient-reported outcomes related to quality of life. Another limitation
relates to the economic aspects, a facet left unexplored in this pilot project. Conducting a
cost–benefit analysis would be a valuable addition, providing insight into the feasibility,
costs, and potential barriers of the Program. This study is also limited by its retrospective
and real-world nature, conducted in routine clinical practice, which introduced variability
in data completeness and resulted in a considerable amount of missing data. Finally, the
lack of a control group limits direct comparisons and assessment of the interval validity of
the results.

5. Conclusions

This real-world study provides compelling evidence of the effectiveness of the Excel-
lence Program in Portugal, underscoring the pivotal role of multidisciplinary HF clinics,
especially during the early discharge period. The close follow-up and integration of
non-medical interventions were associated with favorable outcomes in cardiac function,
contributing to a low incidence of hospital admissions and mortality rates. Despite its
pilot nature and limited statistical power, these findings emphasize the universal need for
comprehensive and multidisciplinary HF management and lay the groundwork for further
implementation of similar programs throughout the country, offering potential reductions
in the financial and social burden of the disease.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/hearts5010001/s1, Table S1: Patients’ HF etiology at base-
line; Table S2: Distribution of the prescribed medication and implanted devices among patients;
Table S3: Follow-up time characteristics of the patients who had EF data at follow-up; Figure S1: Scat-
terplots of the correlation analysis between relative differences in EF and other continuous variables.

Author Contributions: Conceptualization, O.S.; Methodology, O.S. and R.F.-C.; Validation, O.S.;
Investigation, O.S., M.P., D.C., E.P., M.S., S.P., P.B. and R.F.-C.; Writing—review & editing, O.S., M.P.,
D.C., E.P., M.S., S.P., P.B. and R.F.-C.; Supervision, O.S. All authors contributed to data collection and
reviewed the results. All authors have read and agreed to the published version of the manuscript.

https://www.mdpi.com/article/10.3390/hearts5010001/s1


Hearts 2024, 5 12

Funding: This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors. Novartis Pharma Portugal supported the implementation of the nurse team
consultation within the Program. Of note, patients did not receive medication directly from the
company, and Novartis did not provide financial support for outpatient medical treatment or the
overall functioning of the multidisciplinary team. Novartis also supported the statistical analysis and
medical writing through an unrestricted grant but had no access to the data and did not have any
other role in the study design, analysis, or decision to submit for publication.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and approved by the local Portuguese Ethics Committee (Comissão de Ética para a
Saúde (CES) do Centro Hospitalar de Vila Nova de Gaia/Espinho, EPE). As this is a retrospective
study involving the secondary use of data, it was determined to be exempt from the requirement for
informed consent, and no protocol code was assigned. However, the committee did issue a positive
decision regarding the data collection.

Informed Consent Statement: Due to the retrospective nature of this study, the need to obtain
informed consent was waived by the local Ethics Committee. All data were de-identified to protect
patient privacy.

Data Availability Statement: The data presented in this study are available within this article or the
Supplementary Materials.

Acknowledgments: The authors would like to thank Adriana Belo (W4Research) for the statisti-
cal analysis and Carla Gomes, Joana Melo, and Maria João Freitas (W4Research) for the medical
writing support.

Conflicts of Interest: R.F.C. reports speaker fees from Novartis, Servier, Astrazeneca, Boehringer-
Ingelheim, and Bial. The remaining authors have no conflict of interest to declare.

References
1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, prevalence, and

years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990–2017: A systematic analysis for the
Global Burden of Disease Study 2017. Lancet 2018, 392, 1789–1858. [CrossRef] [PubMed]

2. Farmakis, D.; Stafylas, P.; Giamouzis, G.; Maniadakis, N.; Parissis, J. The medical and socioeconomic burden of heart failure: A
comparative delineation with cancer. Int. J. Cardiol. 2016, 203, 279–281. [CrossRef] [PubMed]

3. Gouveia, M.; Ascencao, R.; Fiorentino, F.; Costa, J.; Caldeira, D.; Broeiro-Goncalves, P.; Fonseca, C.; Borges, M. The current and
future burden of heart failure in Portugal. ESC Heart Fail. 2019, 6, 254–261. [CrossRef] [PubMed]

4. Fonseca, C.; Bras, D.; Araujo, I.; Ceia, F. Heart failure in numbers: Estimates for the 21st century in Portugal. Rev. Port. Cardiol.
Engl. Ed. 2018, 37, 97–104. [CrossRef] [PubMed]

5. Rethy, L.; McCabe, M.; Pool, L.R.; Vu, T.T.; Kershaw, K.N.; Yancy, C.; Vupputuri, S.; Feinglass, J.; Khan, S.S. Contemporary Rates
of Hospitalization for Heart Failure in Young and Middle-Aged Adults in a Diverse US State. Circ. Cardiovasc. Qual. Outcomes
2020, 13, e007014. [CrossRef] [PubMed]

6. Timmis, A.; Townsend, N.; Gale, C.; Grobbee, R.; Maniadakis, N.; Flather, M.; Wilkins, E.; Wright, L.; Vos, R.; Bax, J.; et al.
European Society of Cardiology: Cardiovascular Disease Statistics 2017. Eur. Heart J. 2018, 39, 508–579. [CrossRef] [PubMed]

7. Ambrosy, A.P.; Fonarow, G.C.; Butler, J.; Chioncel, O.; Greene, S.J.; Vaduganathan, M.; Nodari, S.; Lam, C.S.P.; Sato, N.; Shah,
A.N.; et al. The global health and economic burden of hospitalizations for heart failure: Lessons learned from hospitalized heart
failure registries. J. Am. Coll. Cardiol. 2014, 63, 1123–1133. [CrossRef] [PubMed]

8. Wilkins, L.W.E.; Wickramasinghe, K.; Bhatnagar, P.; Leal, J.; Luengo-Fernandez, R.; Burns, R.; Rayner, M.; Townsend, N. European
Cardiovascular Disease Statistics 2017; European Heart Network, Ed.; European Heart Network: Brussels, Belgium, 2017.

9. Vedel, I.; Khanassov, V. Transitional Care for Patients with Congestive Heart Failure: A Systematic Review and Meta-Analysis.
Ann. Fam. Med. 2015, 13, 562–571. [CrossRef]

10. Chou, A.; Euloth, T.; Matcho, B.; Pastva, A.M.; Bilderback, A.; Freburger, J.K. Is Discordance between Recommended and Actual
Postacute Discharge Setting a Risk Factor for Readmission in Patients with Congestive Heart Failure? J. Am. Heart Assoc. 2021,
10, e020425. [CrossRef]

11. Retrum, J.H.; Boggs, J.; Hersh, A.; Wright, L.; Main, D.S.; Magid, D.J.; Allen, L.A. Patient-identified factors related to heart failure
readmissions. Circ. Cardiovasc. Qual. Outcomes 2013, 6, 171–177. [CrossRef]

12. Ponikowski, P.; Voors, A.A.; Anker, S.D.; Bueno, H.; Cleland, J.G.F.; Coats, A.J.S.; Falk, V.; Gonzalez-Juanatey, J.R.; Harjola, V.P.;
Jankowska, E.A.; et al. 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure: The Task Force for
the diagnosis and treatment of acute and chronic heart failure of the European Society of Cardiology (ESC)Developed with the
special contribution of the Heart Failure Association (HFA) of the ESC. Eur. Heart J. 2016, 37, 2129–2200. [CrossRef] [PubMed]

13. Fonseca, C. A Heart Failure Clinic. Eur. Heart J. 2018, 39, 826–828. [CrossRef] [PubMed]

https://doi.org/10.1016/S0140-6736(18)32279-7
https://www.ncbi.nlm.nih.gov/pubmed/30496104
https://doi.org/10.1016/j.ijcard.2015.10.172
https://www.ncbi.nlm.nih.gov/pubmed/26519686
https://doi.org/10.1002/ehf2.12399
https://www.ncbi.nlm.nih.gov/pubmed/30620150
https://doi.org/10.1016/j.repc.2017.11.010
https://www.ncbi.nlm.nih.gov/pubmed/29325804
https://doi.org/10.1161/CIRCOUTCOMES.120.007014
https://www.ncbi.nlm.nih.gov/pubmed/33176466
https://doi.org/10.1093/eurheartj/ehx628
https://www.ncbi.nlm.nih.gov/pubmed/29190377
https://doi.org/10.1016/j.jacc.2013.11.053
https://www.ncbi.nlm.nih.gov/pubmed/24491689
https://doi.org/10.1370/afm.1844
https://doi.org/10.1161/JAHA.120.020425
https://doi.org/10.1161/CIRCOUTCOMES.112.967356
https://doi.org/10.1093/eurheartj/ehw128
https://www.ncbi.nlm.nih.gov/pubmed/27206819
https://doi.org/10.1093/eurheartj/ehy052
https://www.ncbi.nlm.nih.gov/pubmed/29522215


Hearts 2024, 5 13

14. McDonagh, T.A.; Metra, M.; Adamo, M.; Gardner, R.S.; Baumbach, A.; Bohm, M.; Burri, H.; Butler, J.; Celutkiene, J.;
Chioncel, O.; et al. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur. Heart J. 2021, 42,
3599–3726. [CrossRef] [PubMed]

15. Blue, L.; Lang, E.; McMurray, J.J.; Davie, A.P.; McDonagh, T.A.; Murdoch, D.R.; Petrie, M.C.; Connolly, E.; Norrie, J.;
Round, C.E.; et al. Randomised controlled trial of specialist nurse intervention in heart failure. BMJ 2001, 323, 715–718. [CrossRef]
[PubMed]

16. McDonagh, T.A.; Blue, L.; Clark, A.L.; Dahlstrom, U.; Ekman, I.; Lainscak, M.; McDonald, K.; Ryder, M.; Stromberg, A.;
Jaarsma, T.; et al. European Society of Cardiology Heart Failure Association Standards for delivering heart failure care. Eur. J.
Heart Fail. 2011, 13, 235–241. [CrossRef] [PubMed]

17. Bhat, S.; Kansal, M.; Kondos, G.T.; Groo, V. Outcomes of a Pharmacist-Managed Heart Failure Medication Titration Assistance
Clinic. Ann. Pharmacother. 2018, 52, 724–732. [CrossRef] [PubMed]

18. Keeney, T.; Lee, M.K.; Basford, J.R.; Cheville, A. Association of Function, Symptoms, and Social Support Reported in Standardized
Outpatient Clinic Questionnaires with Subsequent Hospital Discharge Disposition and 30-Day Readmissions. Arch. Phys. Med.
Rehabil. 2022, 103, 2383–2390. [CrossRef] [PubMed]

19. Dorsch, M.P.; Farris, K.B.; Rowell, B.E.; Hummel, S.L.; Koelling, T.M. The Effects of the ManageHF4Life Mobile App on Patients
with Chronic Heart Failure: Randomized Controlled Trial. JMIR Mhealth Uhealth 2021, 9, e26185. [CrossRef]

20. Liu, S.; Xiong, X.Y.; Chen, H.; Liu, M.D.; Wang, Y.; Yang, Y.; Zhang, M.J.; Xiang, Q. Transitional Care in Patients with Heart Failure:
A Concept Analysis Using Rogers’ Evolutionary Approach. Risk Manag. Healthc. Policy 2023, 16, 2063–2076. [CrossRef]

21. Lecoeur, E.; Domeng, O.; Fayol, A.; Jannot, A.S.; Hulot, J.S. Epidemiology of heart failure in young adults: A French nationwide
cohort study. Eur. Heart J. 2023, 44, 383–392. [CrossRef]

22. Marques, I.; Abreu, S.; Bertao, M.V.; Ferreira, B.; Ramos, R.L.; Lopes, J.; Nunes, S.; Mendonca, D.; Teixeira, L. Characteristics and
outcomes of heart failure hospitalization before implementation of a heart failure clinic: The PRECIC study. Rev. Port. Cardiol.
2017, 36, 431–438. [CrossRef] [PubMed]

23. Daubert, M.A.; Adams, K.; Yow, E.; Barnhart, H.X.; Douglas, P.S.; Rimmer, S.; Norris, C.; Cooper, L.; Leifer, E.;
Desvigne-Nickens, P.; et al. NT-proBNP Goal Achievement Is Associated with Significant Reverse Remodeling and Im-
proved Clinical Outcomes in HFrEF. JACC Heart Fail. 2019, 7, 158–168. [CrossRef] [PubMed]

24. Savarese, G.; Hage, C.; Orsini, N.; Dahlstrom, U.; Perrone-Filardi, P.; Rosano, G.M.; Lund, L.H. Reductions in N-Terminal
Pro-Brain Natriuretic Peptide Levels Are Associated with Lower Mortality and Heart Failure Hospitalization Rates in Patients
with Heart Failure with Mid-Range and Preserved Ejection Fraction. Circ. Heart Fail. 2016, 9, e003105. [CrossRef] [PubMed]

25. Kewcharoen, J.; Trongtorsak, A.; Thangjui, S.; Kanitsoraphan, C.; Prasitlumkum, N. Female Gender Is Associated with an
Increased Left Ventricular Ejection Fraction Recovery in Patients with Heart Failure with Reduced Ejection Fraction. Med. Sci.
2022, 10, 21. [CrossRef]

26. Chung, A.K.; Das, S.R.; Leonard, D.; Peshock, R.M.; Kazi, F.; Abdullah, S.M.; Canham, R.M.; Levine, B.D.; Drazner, M.H. Women
have higher left ventricular ejection fractions than men independent of differences in left ventricular volume: The Dallas Heart
Study. Circulation 2006, 113, 1597–1604. [CrossRef] [PubMed]

27. Ghali, J.K.; Krause-Steinrauf, H.J.; Adams, K.F.; Khan, S.S.; Rosenberg, Y.D.; Yancy, C.W.; Young, J.B.; Goldman, S.; Peberdy, M.A.;
Lindenfeld, J. Gender differences in advanced heart failure: Insights from the BEST study. J. Am. Coll. Cardiol. 2003, 42, 2128–2134.
[CrossRef] [PubMed]

28. McMurray, J.J.V.; Packer, M. How Should We Sequence the Treatments for Heart Failure and a Reduced Ejection Fraction? A
Redefinition of Evidence-Based Medicine. Circulation 2021, 143, 875–877. [CrossRef] [PubMed]

29. Straw, S.; McGinlay, M.; Witte, K.K. Four pillars of heart failure: Contemporary pharmacological therapy for heart failure with
reduced ejection fraction. Open Heart 2021, 8, e001585. [CrossRef]

30. Brennan, E.J. Chronic heart failure nursing: Integrated multidisciplinary care. Br. J. Nurs. 2018, 27, 681–688. [CrossRef]
31. Pant, B.P.; Satheesh, S.; Pillai, A.A.; Anantharaj, A.; Ramamoorthy, L.; Selvaraj, R. Outcomes with heart failure management in a

multidisciplinary clinic—A randomized controlled trial. Indian Heart J. 2022, 74, 327–331. [CrossRef]
32. Peri-Okonny, P.A.; Mi, X.; Khariton, Y.; Patel, K.K.; Thomas, L.; Fonarow, G.C.; Sharma, P.P.; Duffy, C.I.; Albert, N.M.; Butler, J.; et al.

Target Doses of Heart Failure Medical Therapy and Blood Pressure: Insights From the CHAMP-HF Registry. JACC Heart Fail.
2019, 7, 350–358. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1093/eurheartj/ehab368
https://www.ncbi.nlm.nih.gov/pubmed/34447992
https://doi.org/10.1136/bmj.323.7315.715
https://www.ncbi.nlm.nih.gov/pubmed/11576977
https://doi.org/10.1093/eurjhf/hfq221
https://www.ncbi.nlm.nih.gov/pubmed/21159794
https://doi.org/10.1177/1060028018760568
https://www.ncbi.nlm.nih.gov/pubmed/29463107
https://doi.org/10.1016/j.apmr.2022.06.004
https://www.ncbi.nlm.nih.gov/pubmed/35803330
https://doi.org/10.2196/26185
https://doi.org/10.2147/RMHP.S427495
https://doi.org/10.1093/eurheartj/ehac651
https://doi.org/10.1016/j.repc.2016.10.011
https://www.ncbi.nlm.nih.gov/pubmed/28579091
https://doi.org/10.1016/j.jchf.2018.10.014
https://www.ncbi.nlm.nih.gov/pubmed/30611722
https://doi.org/10.1161/CIRCHEARTFAILURE.116.003105
https://www.ncbi.nlm.nih.gov/pubmed/28029640
https://doi.org/10.3390/medsci10020021
https://doi.org/10.1161/CIRCULATIONAHA.105.574400
https://www.ncbi.nlm.nih.gov/pubmed/16567580
https://doi.org/10.1016/j.jacc.2003.05.012
https://www.ncbi.nlm.nih.gov/pubmed/14680739
https://doi.org/10.1161/CIRCULATIONAHA.120.052926
https://www.ncbi.nlm.nih.gov/pubmed/33378214
https://doi.org/10.1136/openhrt-2021-001585
https://doi.org/10.12968/bjon.2018.27.12.681
https://doi.org/10.1016/j.ihj.2022.06.005
https://doi.org/10.1016/j.jchf.2018.11.011

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Study Participants 
	Data Collection and Outcomes 
	Statistical Analysis 
	Ethics 

	Results 
	Study Sample 
	Patient Characteristics at Baseline 
	HF-Related Events: Hospitalizations, ER Visits, and Mortality Rates 
	Treatment Profile during Follow-Up 
	Cardiac Function at Follow-Up 
	Factors Associated with Improved Cardiac Function 

	Discussion 
	Conclusions 
	References

