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Simple Summary: Recent ESC Atrial Fibrillation guidelines introduced some changes in the options
for rate control, such as the possibility to combine beta-blockers and non-dihydropyridine calcium
channel blockers to address the need for a personalised pharmacologic rate control treatment for
AF. However, there are limited data on this topic. This real-world prospective observational study
aims to explore the prognostic impact of a patient-specific therapy for rate control in atrial fibrillation,
including the use of non-dihydropyridine calcium channel blockers in patients with heart failure or
in combination with beta-blockers, compared to standard rate control therapy, as defined by previous
ESC guidelines. We performed an analysis of 1112 patients on exclusive rate control treatment
referred to our University Hospital. Our results showed no difference in the one-year overall survival
in the patient-specific therapy group compared to the standard treatment group. The use of non-
dihydropyridine calcium channel blockers for rate control in patients with atrial fibrillation, either
alone or in combination with beta-blockers, showed clinical benefit in selected patients, including a
group of subjects with heart failure. Future controlled studies are needed to confirm our findings and
identify subjects who will obtain greater benefit from such patient-specific rate-control strategies.

Abstract: Atrial fibrillation (AF) is a multifaceted disease requiring personalised treatment. The aim
of our study was to explore the prognostic impact of a patient-specific therapy (PT) for rate control,
including the use of non-dihydropyridine calcium channel blockers (NDDC) in patients with heart
failure (HF) or in combination with beta-blockers (BB), compared to standard rate control therapy
(ST), as defined by previous ESC guidelines. This is a single-centre prospective observational registry
on AF patients who were followed by our University Hospital. We included 1112 patients on an
exclusive rate control treatment. The PT group consisted of 125 (11.2%) patients, 93/125 (74.4%)
of whom were prescribed BB + NDCC (±digoxin), while 85/125 (68.0%) were HF patients who
were prescribed NDCC, which was diltiazem in all cases. The patients treated with a PT showed
no difference in one-year overall survival compared to those with an ST. Notably, the patients with
HF in ST had a worse prognosis (p < 0.001). To better define this finding, we performed three
sensitivity analyses by matching each patient in the PT subgroups with three subjects from the ST
cohort, showing an improved one-year survival of the HF patients treated with PT (p = 0.039). Our
results suggest a potential outcome benefit of NDCC for rate control in AF patients, either alone or in
combination with BB and in selected patients with HF.
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1. Introduction

Atrial fibrillation (AF) is the most common sustained arrhythmia that has shown a
progressive increase in prevalence due to population aging but also due to improved sur-
vival to acute illness [1]. AF, more than other rhythm disturbances, is a multifaceted clinical
condition requiring personalisation of its management, as also stressed by the current
guidelines [2]. According to the ABC approach, after assessing the need for anticoagula-
tion, we have to identify the best approach for controlling the symptoms, either rhythm
control or rate control. Despite recent evidence supporting rhythm-control strategies, in a
specific subset of patients [3,4], rate control is still mandatory [5]. The last ESC guidelines
introduced some changes in the options for rate control, such as the possibility to combine
beta-blockers (BB) and non-dihydropyridine calcium channel blockers (NDCC) [2]. How-
ever, despite the absence of specific evidence hampering these options, there is limited data
supporting them. We aimed our analysis at exploring the prognostic impact of a patient-
specific therapy for rate control, including the use of NDDC in selected patients with heart
failure (HF), or reduced left ventricular ejection fraction (LVEF), or in combination with BB,
compared to standard rate control therapy, as defined by previous ESC guidelines [6,7].

2. Materials and Methods
2.1. Study Design and Patient Information

This is a single-centre prospective observational registry on patients referred to a Uni-
versity Hospital for the management of atrial fibrillation. The study design was previously
described [8]. In brief, all the consecutive patients affected by AF admitted to, or followed
up by, the Cardiology Department of the Sant’Orsola-Malpighi University Hospital in the
period between October 2013 and February 2019 were enrolled. The criteria for enrolment
were an age >18 years and at least one documented episode of AF in the 12 months prior
to the hospitalisation or visit. AF did not necessarily have to be present at the time of
inclusion and it did not necessarily have to be the reason for admission. The patients who
presented with atrial flutter were included only in the case of at least one ECG documented
episode of AF.

The present analysis was aimed at exploring the use of a “patient-specific therapy”
(PT) for rate control, including the use of NDDC in patients with HF and/or in combination
with BB, compared to “standard therapy” (ST), according to previous ESC guidelines [6,7].
In particular, the “patient-specific therapy” for rate control was defined as one of the
following regimens:

- BB + NDCC: for patients with and without HF
- BB + NDCC + digoxin: for patients with and without HF
- NDCC: for patients with HF
- NDCC + digoxin: for patients with HF

In the definition of HF, we included the following subgroups: (a) HFrEF: presenting
both a left ventricular ejection fraction (LVEF) ≤ 35% and New York Heart Association
(NYHA) class ≥ II symptoms; (b) HF-not-rEF: combining patients with heart failure with
a preserved or mildly reduced ejection fraction (with an LVEF > 35% and NYHA class
≥ II symptoms) or asymptomatic left ventricle systolic dysfunction (ALVSD; with an
asymptomatic LVEF ≤ 35%) [9].

2.2. Data Collection

After the collection of informed consent, the pharmacological and instrumental data
of the patients were obtained. The choice of therapy was made according to the clinical
practice of the centre, regardless of study participation.

All the patients were followed for at least 12 months. All the enrolled patients under-
went a one-year follow-up evaluation carried out during an outpatient cardiological visit.
Interim evaluations were conducted according to clinical practice or need. In the case of
death, the date and reason were indicated. The primary end point was one-year mortality.
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The study was performed in accordance with the principles of the Declaration of
Helsinki and was approved by the Local Ethics Committee. Written informed consent was
signed by every patient before enrolment.

2.3. Statistical Analysis

The continuous variables are expressed as the mean ± standard deviation, if normally
distributed; otherwise, they are expressed as the median and interquartile ranges. The discrete
variables are expressed as frequencies and percentages. Comparisons for continuous data
were performed via Student’s t-tests, and Chi2 testing was applied to the categorical data.
Kaplan–Meier survival curves estimated the unadjusted survival distributions from death.

In order to obviate possible selection bias derived from a non-randomised design,
we performed three sensitivity analyses, matching each patient in the PT cohort with
subjects from the ST cohort who were randomly chosen based on the following covariates
sorted in order: age, sex, LVEF and digoxin intake, in view of their known effect on
the clinical outcomes and choice of treatment. The sensitivity analyses were performed
on three subgroups chosen according to the criteria used to define the patient-specific
therapy: the first group was composed of patients taking BB + NDCC (±digoxin), the
second was composed of patients with HF taking only NDCC (±digoxin) for rate control
therapy and the third was composed of all the patients with HF in the PT group. Given
the number of patients in the PT and ST groups, a 1:3 matching ratio was chosen, and the
matching was conducted without replacement. The matched analysis provides an intuitive
presentation of the patient characteristics in “comparable” exposure groups matched on
important confounding factors; however, residual confounding remains a possibility given
the difficulties in accounting for all the potential confounders [10–12].

We used SPSS 23.0 (SPSS Statistics/IBM Corp, Chicago IL, USA) for statistical analysis,
and p values < 0.05 were considered significant.

3. Results
3.1. Clinical Characteristics

The overall cohort included 1435 patients and 1112 patients on an exclusive rate
control treatment were included in the analysis. The patients with paroxysmal AF in whom
a rhythm control or wait-and-see approach was attempted were excluded, whereas the
patients with a first AF episode who were treated with an exclusive rate control were
included. Of the patients on an exclusive rate control treatment, 125 (11.2%) were identified
as patients with PT and 987 (88.8%) were on ST, according to the aforementioned criteria.
The baseline clinical data of the ST and PT groups are summarised in Table 1. The mean
ages of the patients were 73.5 ± 12.0 years and 72.5 ± 12.7 years in the ST and PT groups,
respectively. The two cohorts were homogeneous in terms of male prevalence (62.8% in ST
vs. 62.4% in PT) and the LVEF (53.3% ± 15.0% in ST vs. 53.0% ± 15.2% in PT). Heart failure
was more frequent in the PT group in terms of the patients with a NYHA class ≥ 2 (41.3%
in ST vs. 64.8% in PT, p < 0.001), the prescription of diuretics (72.2% in ST vs. 88.0% in
PT, p < 0.001) and digoxin (9.9% in ST vs. 17.6% in PT, p = 0.009). Moreover, the PT group
showed a greater proportion of patients with a prior ischemic stroke (4.9% in ST vs. 11.2%
in PT, p = 0.004) or previous thromboembolic events (4.1% in ST vs. 8.8% in PT, p = 0.017).
The risk of thromboembolic events and bleeding, according to the CHA2DS2-VASc and
HAS-BLED score, was comparable between the two groups. The use of anticoagulant drugs
differed between the ST and PT groups. In the latter, the use of warfarin was more frequent
(70.3% in ST vs. 82.4% in PT, p = 0.005), while DOAC users were not different (13,0% in ST
vs. 11.3% in PT). The use of NDCC significantly differed between the two groups in view
of their defining criteria (5.3% in ST vs. 100% in PT, p < 0.001) and, in particular, in all the
patients, the chosen NDCC was diltiazem. The number of patients under BB was similar in
both groups (70.8% in ST vs. 74.4% in ST).
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Table 1. Baseline characteristics of the standard therapy and patient-specific therapy groups.

Standard Therapy
(987 Patients)

Patient-Specific
Therapy

(125 Patients)
p-Value

Age (years) 73.5 ± 12.0 72.5 ± 12.7 0.366
Male 62.8% 62.4% 0.928
BMI (kg/m2) 26.5 ± 4.7 26.6 ± 4.9 0.794
Systolic blood pressure
(mmHg) 125.4 ± 18.0 121.1 ± 16.3 0.012

Hypertension 73.2% 72.0% 0.771
Diabetes 21.7% 28.0% 0.110
COPD 17.6 21.6 0.28
TIA 5.8% 4.0% 0.411
Ischemic stroke 4.9% 11.2% 0.004
Thromboembolic events 4.1% 8.8% 0.017
Major bleedings 5.6% 5.6% 1.00
Haemorrhagic stroke 1.6% 2.4% 0.464
Creatinine (mg/dL) 1.2 ± 0.7 1.2 ± 0.5 0.532
Ejection fraction (%) 53.3 ± 15.0 53.0 ± 15.2 0.795
NYHA class ≥ 2 41.3% 64.8% <0.001
CAD 38.5% 35.2% 0.477
CHA2DS2-VASc score 3.9 ± 1.8 4.1 ± 2.0 0.161
CHA2DS2-VASc score ≥ 4 60.4% 58.1% 0.613
HAS-BLED score 2.0 ± 0.9 2.0 ± 1.0 0.351
EHRA score 1.8 ± 1.5 2.0 ± 1.4 0.348
Coumadin 70.3% 82.4% 0.005
DOAC 13% 11.3% 0.575
Aspirin 29.3% 25.6% 0.390
ACE inhibitors or Sartans 56.5% 48.8% 0.104
BB 70.8% 74.4% 0.399
Digoxin 9.9% 17.6% 0.009
Diuretics 72.2% 88.0% <0.001
Aldosterone antagonists 38.0% 46.3% 0.073
NDCC 5.3% 100.0% <0.001

ACE (angiotensin-converting enzyme), BB (beta-blockers), BMI (body mass index), CAD (coronary artery disease),
COPD (chronic obstructive pulmonary disease), DOAC (direct oral anticoagulant), NDCC (non-dihydropyridine
calcium channel blockers), NYHA (New York Heart Association), TIA (transient ischemic attack).

The subgroup of patients taking BB + NDCC (±digoxin) (Sensitivity analysis 1) was
composed of 93 patients, the subgroup of patients with HF taking NDCC (±digoxin)
(Sensitivity analysis 2) was composed of 32 patients and the subgroup of all the patients
with HF in the PT group (Sensitivity analysis 3) was composed of 85 patients. The three
subgroups of patients in PT therapy are described in Table 2.

Table 2. Patients in the PT group sorted according to therapeutic regimens. BB (beta-blockers), HF
(heart failure), NDCC (non-dihydropyridine calcium channel blockers), PT (patient-specific therapy).
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3.1.1. Subgroup BB + NDCC (±Digoxin) (Sensitivity Analysis 1)

The 93 patients of the PT group taking BB + NDCC (±digoxin) were matched at a
ratio of 1:3 (see above), with a control group of 279 patients derived from the ST group
(ST control group 1). The matched variables included age, sex, LVEF and digoxin intake.
The baseline characteristics of the patients taking BB + NDCC (±digoxin) and ST control
group 1 are summarised in Table 3. The patients taking BB + NDCC (±digoxin) had a
comparable ischemic and bleeding risk to that of the control group; however, in the the
BB + NDCC (±digoxin) subgroup a greater proportion of patients had a prior ischemic
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stroke (11.8% vs. 3.9% in ST control group 1, p = 0.005). In the subgroup taking BB + NDCC
(±digoxin), there were more patients with a NYHA class ≥ 2 (54.8% vs. 39.8% in ST control
group 1, p = 0.011) and a greater use of diuretics (84.9% vs. 74.2% in ST control group
1, p = 0.033). The use of warfarin was more frequent in the patients taking BB + NDCC
(±digoxin) (82.8% vs. 71.0% in ST control group 1, p = 0.024), while the DOAC users did
not differ (12.9% vs. 12.3% in ST control group 1).

Table 3. Baseline characteristics of the patients in the PT subgroups and respective ST control groups.

Sensitivity Analysis 1 Sensitivity Analysis 2 Sensitivity Analysis 3

BB + NDCC
±(Digoxin)

(n◦ 93)

ST Control
Group 1
(n◦ 79)

p-Value

NDCC
(±Digoxin)

in HF
(n◦ 32)

ST Control
Group 2
(n◦ 96)

p-Value
HF in PT
Group(n◦

85)

ST Control
Group 3
(n◦ 255)

p-Value

Age (years) 72.8 ± 11.5 72.8 ± 11.7 1.000 71.8 ± 16.2 72.2 ± 12.9 0.877 72.0 ± 13.6 71.9 ± 12.0 0.978
Male 64.5% 64.5% 1.00 56.3% 56.3% 1.00 58.8% 62.4% 0.563
BMI (kg/m2) 27.1 ± 4.8 26.3 ± 4.4 0.109 25 ± 4.9 26.3 ± 5.0 0.224 26.8 ± 5.4 26.4 ± 4.7 0.444
Systolic blood
pressure (mmHg) 122.0 ± 16.3 125.3 ± 18.2 0.119 118.6 ± 16.5 122.3 ± 19.3 0.334 118 ± 16.0 122 ± 19.5 0.128

Hypertension 72.0% 70.6% 0.792 71.9% 69.8% 0.823 69.4% 70.2% 0.891
Diabetes 29.0% 23.3% 0.267 25% 25% 1.00 31.8% 29.4% 0.682
COPD 19.4 18.3 0.82 28.1% 24.0% 0.637 25.9% 23.5% 0.661
TIA 4.3% 4.3% 1.00 3.1% 8.3% 0.318 3.5% 5.1% 0.554
Ischemic stroke 11.8% 3.9% 0.005 9.4 3.1 0.147 11.8% 3.1% <0.001
Thromboembolic
events 9.7% 4.3% 0.052 6.3 5.2% 0.822 9.4% 5.9% 0.262

Major bleedings 5.1% 4.8% 1.00 6.9% 7.5% 0.915 6.7% 5.8% 0.779
Haemorrhagic stroke 0% 1.8% 0.337 9.4 3.1 0.147 3.5% 2.4% 0.558
Creatinine (mg/dL) 1.2 ± 0.7 1.1 ± 0.5 0.074 1.27 ± 0.5 1.22 ± 0.5 0.627 1.2 ± 0.5 1.3 ± 0.8 0.171
Ejection fraction (%) 52.3 ± 15.5 52.4 ± 15.2 0.917 55.1 ± 14.4 53.1 ± 14.9 0.506 49.1 ± 16.0 47.3 ± 16.6 0.381
NYHA ≥ 2 54.8% 39.8% 0.011 93.8% 93.8% 1.00 95.3% 88.6% 0.072
CAD 43.0% 41.9% 0.856 12.5% 36.5% 0.001 31.8% 40.8% 0.139
CHA2DS2-VASc
score 4.1 ± 2.0 3.7 ± 1.8 0.114 4.3 ± 2.0 4.4 ± 1.7 0.665 4.6 ± 2.0 4.3 ± 1.8 0.354

CHA2DS2-VASc
score ≥4 57.0% 55.4% 0.794 65.6% 75.0% 0.303 65.5% 69.8% 0.458

HAS-BLED score 2.0 ± 0.9 2.0 ± 0.9 0.819 2.2 ± 1.0 2.0 ± 0.8 0.545 2.1 ± 1.0 2.1 ± 0.9 0.914
EHRA score 1.9 ± 1.6 2.1 ± 1.5 0.824 1.6 ± 1.2 1.8 ± 1.5 0.576 1.9 ± 1.5 1.8 ± 1.5 0.633
Coumadin 82.8% 71.0% 0.024 81.3% 87.5% 0.378 78.8% 85.1% 0.177
DOAC 12.9% 12.3% 0.835 9.3% 5.2% 0.500 15.3% 9.8% 0.250
Aspirin 29.0% 31.2% 0.697 15.6% 25% 0.273 18.8% 25.5% 0.211
ACE inhibitors or
Sartans 49.5% 60.9% 0.052 46.9% 49.05 0.838 49.4% 53.3% 0.531

BB 100% 74.2% <0.001 0% 71.9% <0.001 62.4% 76.9% 0.009
Digoxin 10.8% 10.8% 1.00 37.5% 37.5% 1.00 23.5% 23.1% 0.941
Diuretics 84.9% 74.2% 0.033 96.9% 90.6% 0.254 95.3% 92.9% 0.445
Aldosterone
antagonists 47.3% 39.1% 0.168 43.8% 50% 0.543 48.8% 55.3% 0.301

NDCC 100% 5.4% <0.001 100% 0% <0.001 100.0% 0% <0.001

ACE (angiotensin-converting enzyme), BB (beta-blockers), BMI (body mass index), CAD (coronary artery disease),
COPD (chronic obstructive pulmonary disease), DOAC (direct oral anticoagulant), HF (heart failure), NDCC (non-
dihydropyridine calcium channel blockers), NYHA (New York Heart Association), TIA (transient ischemic attack).

3.1.2. Subgroup NDCC (±Digoxin) in HF (Sensitivity Analysis 2)

The 32 patients of the PT group with HF taking NDCC (±digoxin) for rate control
therapy were matched at a ratio of 1:3 with 96 patients with HF belonging to the ST
group. This control group was named ST control group 2. The baseline characteristics are
summarised in Table 3. The baseline characteristics of the patients with HF taking NDCC
(±digoxin) and ST control group 2 were comparable, except for a higher percentage of
patients with coronary artery disease in ST control group 2 (12.5% vs. 36.5% in ST control
group 2, p = 0.001).

3.1.3. Subgroup HF in PT (Sensitivity Analysis 3)

In the PT group, there were 85 patients with HF according to the aforementioned
criteria. These patients were matched at a ratio of 1:3 with 255 patients with HF belonging
to the ST group (ST control group 3). The baseline characteristics of these two populations
are summarised in Table 3. The two subgroups were homogeneous in terms of the LVEF
(49.1% ± 16.0% vs. 47.3% ± 16.6% in ST control group 3) and diuretics use (95.3% vs. 92.9%
in ST control group 3). The patients with HF in PT were more symptomatic, with a higher
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percentage of NYHA class ≥ 2, although this difference was not statistically significant
(95.3% vs. 88.6% in ST control group 3, p = 0.072). The patients with HF in PT group had a
comparable ischemic and bleeding risk to that of the ST controls but had a greater number
of prior ischemic strokes (11.8% vs. 3.1% in ST control group 3, p < 0.001). In view of the
criteria used to create the subgroup, NDCC were used only in the PT subgroup. The use
of BB was more frequent in ST control group 3 (62.4% vs. 76.9% in ST control group 3,
p = 0.009).

3.2. One-Year All-Cause Survival

At one year, 91 patients (8.2%) were lost at follow-up, with no difference between
the two groups (8.1% in the ST group vs. 8.8% in the PT group, p = 0.788). At follow-up,
there were 102 deaths (9.2%), 94 in the ST group (9.5%) and 8 in the PT group (6.4%). A
comparison of the Kaplan–Meier survival curves showed a difference in the overall survival
at one year (Figure 1A).
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Figure 1. Kaplan–Meier curve. (A) Overall survival in the ST vs. PT groups. (B) Overall survival
in the ST and PT groups stratified according to the presence of HF. PT (patient-specific therapy), ST
(standard therapy).

In stratifying the ST and PT groups according to the presence of HF, it emerged that the
patients with HF who were treated with ST had a worse prognosis compared to the other
subgroups (Figure 1B). To better define these results and avoid selection bias, a sensitivity
analysis was conducted. The survival analyses between the three aforementioned PT
subgroups and their ST control groups were performed.

3.2.1. Subgroup BB + NDCC (±Digoxin) (Sensitivity Analysis 1)

At one year, there were 33 deaths (9.7%), 5 (6.1%) in the patients taking BB + NDCC
(±digoxin) and 28 (10.9%) deaths in ST control group 1. A comparison of the Kaplan–Meier
survival curves showed no difference in the one-year overall survival between the two
groups (Figure 2A).

3.2.2. Subgroup NDCC (±Digoxin) in HF (Sensitivity Analysis 2)

At the end of the one-year follow-up, in the PT patients with HF taking NDCC
(±digoxin), there were 3 deaths (10.0%) compared to 15 (16.9%) deaths in ST control
group 2. The patients with HF taking NDCC (±digoxin) presented a better survival trend
compared to ST control group 2; however, this difference was not significant (Figure 2B).

3.2.3. Subgroup HF in PT (Sensitivity Analysis 3)

At one year, there were 54 deaths (15.8%), 7 (8.2%) in the HF patients taking PT and
47 (18.4%) in ST control group 3. The Kaplan–Meier survival curves showed a difference in
the one-year overall survival between the two subgroups (p = 0.039) (Figure 2C).



Biology 2023, 12, 22 7 of 11

Biology 2023, 12, 22 8 of 13 
 

 

The patients with HF taking NDCC (±digoxin) presented a better survival trend compared 

to ST control group 2; however, this difference was not significant (Figure 2B). 

3.2.3. Subgroup HF in PT (Sensitivity Analysis 3) 

At one year, there were 54 deaths (15.8%), 7 (8.2%) in the HF patients taking PT and 

47 (18.4%) in ST control group 3. The Kaplan–Meier survival curves showed a difference 

in the one-year overall survival between the two subgroups (p = 0.039) (Figure 2C).  

 

 

Figure 2. Kaplan–Meier curves. (A) Overall survival in patients prescribed BB + NDCC (digoxin) vs.
ST Control group 1 (Sensitivity analysis 1); (B) Overall survival in patients with HF prescribed NDCC
(±digoxin) vs. ST Control group 2 (Sensitivity analysis 2); (C) Overall survival in patients with HF in
PT vs. ST Control group 3 (Sensitivity analysis 3). BB (beta-blockers), NDCC (non-dihydropyridine
calcium channel blockers), PT (patient-specific therapy), ST (standard therapy).

4. Discussion

AF is a multifaceted disease requiring personalised treatment [2]. In view of the
limited data available from the literature comparing the use of BB, NDCC or digoxin for
rate control in patients with AF [13,14], or their combination, the previous ESC guidelines
limited the options for rate control and mainly focused on the use of BB (with/without
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digoxin) considering NDCC (with/without digoxin) only for patients with a preserved
LVEF [2,6,7]. In our cohort, about 11.2% of the patients were treated with a patient-specific
therapy, including BB and NDCC in association and/or the use of NDCC in patients
with HF, without any negative impact on the one-year survival. This is in line with the
consideration that data suggesting a contraindication of NDCC in HF with a reduced LVEF
are outdated, and the related studies were not primarily designed to address the efficacy
and safety of rate control of AF in patients with HF [15]. In this regard, it is noteworthy
that we found signals of the possible positive effects of a patient-specific therapy, including
NDCC in selected patients.

In our cohort, a therapy combining BB and NDCC was administered to 8.3% of the
patients (including 0.9% of the patients taking a triple rate control therapy). Patients taking
BB + NDCC (±digoxin) showed no difference in the one-year overall survival compared to
the control group of patients taking the standard rate control therapy. This was despite the
patients in the BB + NDDCC group showing a higher risk profile at the baseline (greater
proportion of patients with a prior ischemic stroke, more patients with a NYHA class
≥ 2) [16,17] compared to the control group. Notably, previous trials such as the Atrial
Fibrillation Follow-Up Investigation of Rhythm Management (AFFIRM) Study [13,18]
and the Rate Control Efficacy in Permanent Atrial Fibrillation: a Comparison between
Lenient versus Strict Rate Control II (RACE II) trial [19] reported a combination of BB and
NDCC in 7% and 2.9% of patients, respectively. Previous studies on the association of BB
and NDCC for the treatment of chronic coronary syndrome have raised some concerns
about the development of severe bradycardia or atrioventricular block. The adverse events
reported were uncommon but not negligible [20,21]. In a small study on the use of a
combination therapy of BB and NDCC for the acute rate control of AF or flutter with a
rapid rate response, 3.7% of the patients developed bradycardia, but only 0.7% developed
symptomatic bradycardia requiring drug administration [22]. Unfortunately, no data on
the restoration of the sinus rhythm or the type of AF (paroxysmal vs. persistent) were
available. Notably, 11.8% of the patients were already taking a combination therapy of
NDCC + BB before admission [22]. Further studies are needed to confirm the safety of
such a combination therapy in a specific subset of patients (e.g., patients with paroxysmal
vs. persistent/permanent AF) and to determine the best practice criteria for monitoring
patients under combination therapy (e.g., prolonged vs. repeated heart rhythm monitoring).
The higher proportion of HF patients in the PT subgroup taking BB + NDCC may be
related to the difficulty in achieving adequate rate control without combination therapy
in some subsets of patients, such as those with HF, in which a stricter rate control may be
desirable [2,23–25].

The use of calcium antagonists is discouraged in patients with HF and reduced
ejection fraction (HFrEF) due to the reported negative inotropic effects, albeit it should be
considered the lesser effect of diltiazem when compared to verapamil [23]. Considering
the high co-existence of AF and HF, this limitation (without any differentiation between
different agents) represents a constraint in therapeutic management [25]. In our cohort,
7.6% of the patients were taking NDCC (diltiazem for all the patients) despite having HF,
2.9% of the patients were taking only NDCC (±digoxin) and 4.7% were taking BB + NDCC
(±digoxin). Interestingly, while in the overall population the one-year survival did not
differ between the two treatment subgroups, the patients with HF who were receiving
ST presented an increased risk of death. In order to obviate to a possible selection bias
(e.g., the patients with PT tended to have more HF symptoms with respect to the LVEF
impairment) derived from the non-randomised design of our study, we performed three
sensitivity analyses by matching patients according to the presence of HF and the type of
treatment they received. These additional analyses evidenced that the patients with HF
treated with PT showed better one-year survival. Looking at the literature, we can find
small studies showing the safety and efficacy of diltiazem in the acute rate control of AF
or flutter with moderate to severe HF [24,26,27]. However, the data on the efficacy and
safety of the long-term use of NDCC in patients with AF and an ejection fraction < 40%
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are lacking [15]. This is mainly due to the habit of avoiding NDCC in patients with HF.
This contraindication stems from studies on HFrEF patients and ischemic heart disease.
In the Multicenter Diltiazem Postinfarction Trial [28], which compared diltiazem to a
placebo in the setting of ischemic heart disease, patients with pulmonary congestion
on a chest X-ray who were treated with diltiazem had a significant increase in cardiac
mortality or recurrent nonfatal infarction compared to those who received a placebo. In
a subsequent analysis, diltiazem was found to increase late-onset HF in patients with a
LVEF ≤ 40% (21% vs. 12% for the placebo), while, it had no adverse effects in patients with
an LVEF above 40 percent. Most of the patients (55%) were receiving concomitant beta-
blockers [29]. Similar results were suggested in a retrospective analysis of the Studies of
Left Ventricular Dysfunction (SOLVD) [30], while this was not confirmed in a retrospective
analysis from the Survival and Ventricular Enlargement (SAVE) Trial [31]. Interestingly,
a randomised trial including 186 patients with idiopathic dilated cardiomyopathy (LVEF
< 50%) and NYHA class II or III found an improvement in the cardiac index (at rest and
with exercise), the stroke volume index and the exercise capacity in patients treated with
diltiazem vs. the placebo arm [32]. None of these studies focused on the use of NDCC for
rate control in patients with co-existing AF. In our study, in the subgroup of patients with
HF undergoing PT, there was a lower prevalence of ischemic heart disease compared to
the control group, albeit the result was not statistically significant (31.8% vs. 40.8% in the
control group, p = n.s.), and only a minority of patients with CAD were not prescribed
concomitant BB (4/27 patients in the PT group). Considering the enrolment period, the use
of angiotensin receptor neprilysin inhibitor (ARNI) and Sodium-glucose Cotransporter-2
(SGLT2) inhibitors was not evaluated. The NDCC anti-hypertensive effect could reduce
the possibility of introducing these new drugs into therapy. In the PT group, where the
use of NDCC was more extensive, the systolic blood pressure was lower than in the ST
group (121.1 ± 16.3 vs. 125.4 ± 18.0, p = 0.012) however, in the subgroup HF patients with
PT, there was no significant difference in the blood systolic pressure or in the use of ACE
inhibitors/sartans compared to the ST controls.

The current ESC guidelines [2], despite recognising the limitations of the available
literature, still support BB as the first choice for rate controls in AF patients, especially in
subjects with HF. However, the benefits of BB on all-cause mortality in patients with AF and
HF have been questioned by a recent metanalysis and re-evaluation of the literature [33–36].
Our findings support the changes proposed by these guidelines compared to previous
recommendations, such as the possibility of associating BB and NDCC, and advocate for
new studies on more extended use of NDCC for rate control in AF.

5. Limitations

This study is a monocentric observational study, and this poses inherent limitations by
virtue of the study design. To mitigate the associated bias, we performed three sensitivity
analyses. A total of 8.2% of the patients were lost at follow-up, introducing a potential bias,
although there were no differences between the PT and ST groups. As this is a real-world
observational study performed in a Tertiary University Hospital, residual confounding
remains a possibility given the difficulties in accounting for all the potential confounders.

6. Conclusions

In summary, despite recent evidence on the positive effects of rhythm control in a
specific subset of patients, rate control is still a pivotal element in the management of
AF. The ESC AF guidelines have evolved over the years in an attempt to improve the
personalisation of AF treatment, since AF is a multifaceted disease. Our results highlight
the need for further personalisation in rate-control strategies regarding the role of NDCC
and, in particular, diltiazem in selected patients, either alone or in combination with BB.
However, new randomised studies are needed to confirm our findings and better define
the subset of patients who can benefit most from these strategies.
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