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Summary

Introduction: The use of beta blockers (BB) in patients with left ventricular ejection fraction (LVEF) >40% after acute coronary
syndrome (ACS) is not completely established. The REBOOTS trial will attempt to clarify the need to maintain BB prescription in
these patients. Cardiac rehabilitation (CR) reduces hospitalizations and cardiovascular mortality in patients with ACS. However,
the use of BB could limit the beneficial effects of exercise in patients with cardiovascular disease.

Material and method: As a sample we have used 53 patients with a diagnosis of ACS and with LVEF >40% at discharge.
All of them completed a CR program and performed a cardiopulmonary exercise test (CPET) before CR and at the end of
the program. Patients were divided into 3 groups according to BB treatment (with treatment, with progressive reduction of
treatment and without treatment), and SPSS software was used for statistical analyses. Categorical variables were expressed
using absolute values and percentages and continuous variables using the mean =+ standard deviation. Results with a value
of P <0.05 were considered significant.

Results: The most interesting results come from the analysis of the changes in functional capacity between the stress tests
before and after CR, especially in both groups with dose reduction and without BB. Considering the metabolic equivalent task
(MET) to evaluate these variations, patients with BB reduction showed the greatest increases in both absolute and percentage
values. Furthermore, if we consider VO,m.y, greater improvements were observed in the group without BB.

Conclusion: In conclusion, in our study of patients with ACS and LVEF >40% who underwent a CR program, patients without
BB treatment or with BB reduction during CR showed greater improvements in functional capacity parameters, both in MET
and in VOamax.

Efecto del tratamiento betabloqueante en pacientes post-sindrome
coronario agudo en rehabilitacién cardiaca

Resumen

Introduccion: El uso de betabloqueantes (BB) en pacientes con fraccion de eyeccién de ventriculo izquierdo (FEVI) >40 %
tras sindrome coronario agudo (SCA) no estd completamente establecido. El ensayo REBOOTS intentard aclarar la necesidad
de mantener la prescripcién de BB en estos pacientes. La rehabilitacién cardiaca (RC) reduce las hospitalizaciones y la morta-
lidad cardiovascular en pacientes con SCA. Sin embargo, el uso de BB podria limitar los efectos beneficiosos del ejercicio en
pacientes con enfermedad cardiovascular.

Material y método: Como muestra hemos utilizado a 53 pacientes con diagnostico de SCA 'y con FEVI >40% al alta. Todos
ellos completaron un programa de RC, y realizaron una CPET antes de la RCy al final del programa. Los pacientes se dividieron
en 3 grupos segun el tratamiento con BB (con tratamiento, con reduccién progresiva del tratamiento y sin tratamiento), y
para los andlisis estadisticos se utilizé el software SPSS. Las variables categdricas se expresaron mediante valores absolutos y
porcentajes y las variables continuas mediante la media + desviacion estandar. Se consideraron significativos los resultados
con un valor de p <0,05.

Resultados: Los resultados més interesantes provienen del analisis de las modificaciones en la capacidad funcional entre las
pruebas de esfuerzo antes y después de la RC, especialmente, en ambos grupos con reduccion de dosis o sin BB. Teniendo
en cuenta la tarea metabdlica equivalente (MET) para evaluar estas variaciones, los pacientes con reduccion de BB mostraron
los mayores aumentos tanto en valores absolutos como porcentuales. Ademads, si consideramos el VO.ns, se observaron
mayores mejoras en el grupo sin BB.

Conclusién: Como conclusidn, en nuestro estudio de pacientes con SCA y FEVI >40% que realizaron un programa de RC,
los pacientes sin tratamiento con BB o con reduccion de BB durante la RC mostraron mayores mejoras en los parametros de
capacidad funcional, tanto en MET como en VOomsx.
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Introduction

The evidence for the use of beta-blockers (BB) as a backbone
therapy after acute coronary syndromes (ACS) is based on clinical trials
that were carried out almost entirely in the period prior to reperfusion
therapy. Although current guidelines' recommend prescription of BB
in patients with left ventricular ejection fraction (LVEF) <40% (class
| - level A indication), routine use of BB in those with LVEF >40% is not
fully established?. Nowadays diagnostic and therapeutic improvements
have had a notable prognostic impact and therefore the clinical benefit
of BB in patients with uncomplicated ACS remains an unsolved clinical
question®. In this regard, REBOOT trial® will try to clarify the need to
maintain BB prescription in these patients by means of a randomized
study with several years follow-up.

By other hand, cardiac rehabilitation (CR) reduces hospitalizations
and cardiovascular mortality in patients with ACS, and therefore, it is
strongly recommended by guidelines (class | - level A indication)'®.
Comprehensive CR must include assessment and control of cardiovas-
cular risk factors, prescription of exercise training, dietary advice and
psychosocial management. CR improves patient's functional capacity
through adaptations in cardiovascular and musculoskeletal systems.
However, the use of BB could limit the benefit effects of exercise in
patients with cardiovascular disease, as measured in parameters like
maximum oxygen uptake (VO,ma)’.

The aim of the study was to evaluate the effect of BB on the
patient's adaptation to training by analysing functional capacity in
cardiopulmonary exercise testing (CPET) at the beginning and end
of the CR program.

Material and method

53 patients (mean age 57.5 + 9.0 years, 96% male) admitted to
Hospital IMED Valencia (May 2021 to April 2023) with diagnosis of ACS
and with LVEF >40% at discharge, completed a CR program of at least
10 weeks duration and a minimum of 20 sessions. All patients performed
a CPET prior to CR and at the end of the program.

Demographic data and cardiovascular risk factors were recorded.
Blood tests parameters, LVEF by echocardiography, and CPET variables
were also collected in all patients before and after completing CR program.

Patients were divided into 3 groups based on BB treatment: group
1 [BB group], patients with BB prescription at the beginning and
without any treatment modification throughout CR sessions; group
2 [BB-reduction group], patients with BB at the beginning of the CR
program, but with a dose reduction or suspension of BB during CR;
group 3 [no-BB group], patients without BB treatment along follow-up.
The decision about BB prescription and dose modification was made
by criteria of responsible clinician.

Ethical and statistical analysis

The SPSS software (version 22.0; IBM Corp.) was used for the sta-
tistical analyses. Categorical variables were expressed using absolute
values and percentages and continuous variables using the mean +
standard deviation. Comparisons of variables among groups were made
by Chi-squared tests or ANOVA for independent samples. Results with
a P value <0.05 were considered significant.

The study was approved by the Hospital IMED Valencia, Hospital
Clinical Trials and Research Committee. Every participant in the study
signed an informed consent.

Table 1. Groups according to beta-blocker treatment during cardiac rehabilitation.

Variables Total sample BB group BB-reduction No BB group PValue
(n=53) (n=25) (n=17) (n=11)
Demographics Age (years) 57.6 £9.0 56.9 £ 9.1 58.5+9.6 574+83 0.84
Male sex 96% 92% 100% 100% 0.32
Cardiovascularrisk ~ Smoking 43% 44% 35% 55% 0.17
factors Hypertension 64% 56% 82% 55% 0.69
Dyslipidemia 77% 72% 82% 82% 0.58
Diabetes 19% 24% 18% 12% 0.61
Blood tests Total cholesterol 150.9 +£39.8 1545+42.4 140.8 +40.4 163.6 £ 29.6 0.45
LDLc 82.7£34.3 84.5+35.6 77.7 £37.5 88.6 £ 24.1 0.77
HDLc 425+11.9 40.5+ 125 41.5+10.3 513115 0.14
Triglycerides 127.1 £62.1 150.7 £67.9 105.9 £ 55.9 113.7 +44.8 0.13
Glucose 102.0+17.5 100.6 + 19.6 1043 +17.6 101.8+7.8 0.85
HbA1c 57+09 6.1+£1.0 53%03 53+04 0.11
Acute coronary Anterior STEMI (%) 28 (54) 16 (57) 8(29) 4(14) 0.03
syndrome variables  |nterior STEMI (%) 9(15) 3(33) 4 (45) 2(22) 0.1
NSTEMI (%) 16 (31) 5(31) 4 (25) 7 (44) 0.41
LVEF (%) 57.2+6.7 56.7+7.2 56.7+7.6 58.8+3.8 0.58
Ne coronary arteries with stenosis 1.5+0.9 1.7£1.1 1.6 £0.8 1.2+0.8 0.38

LDLc: Low-density protein cholesterol; HDLc: High-density lipoprotein cholesterol; Hb1Ac: glycated hemoglobin; LVEF: left ventricular ejection fraction by echocardiography; STEMI: ST-
segment elevation myocardial infarction; NSTEMI: non ST-segment elevation myocardial infarction. Significant if P <0.05.
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Results

General characteristics are reflected in Table 1. Groups according
BB treatment were comparable in cardiovascular risk factors, blood test
variables, LVEF and number of coronary arteries with significant stenosis.
When analysing type of ACS, we found more patients with anterior-ACS
in BB group (57% in BB group vs. 29% in BB-reduction group vs. 14% in
No BB-group, P = 0.03).

Parameters of exercise tests are in Table 2. Before CR, patients
without BB treatment achieved more percentage of maximum heart
rate with respect predicted values during exercise test (98.7 + 84%
vs. 88.5 + 10.9% in BB-group and 86.9 + 9.9% in BB-reduction group,
P = 0.03). No other differences in exercise variables were observed
among groups, with a trend toward higher maximum heart rate and

more METs in no-BB group.

Considering tests after CR, resting heart rate and percentage of
maximum heart rate were higher in no-BB group (73.4 + 19.4 beats

per minute vs.62.4 + 9.0 in BB-group and 64.0 + 17.5 in BB-reduction
group, P=0.03;and 100.8 + 10.6% vs.89.3 + 9.9 in BB-group and 95.3
+6.11in BB-reduction group, P = 0.04, respectively). METs achieved by
no-BB group were also higher (163 +2.2vs. 134+ 2.5vs5. 159+ 2.9,
P <0.01).

The most interesting results come from the analysis of modifications
in functional capacity between the exercise tests before and after CR,
specially, in both groups with dose reduction and without BB. Taking
into account metabolic equivalent task (MET) to assess these variations,
patients with BB-reduction showed the greatest increases in both abso-
lute and percentage values (44 + 2.8 MET vs. 1.7 + 1.8 in BB-group and
2.7 £1.7innon BB-group, P <0.01;and 43.6 + 35.7 % vs. 159+ 19.2 and
21.1+£15.1,P<0.01, respectively). Moreover, if we consider VO, higher
improvements were observed in non BB-group (absolute changes: 6.9
+4.4 mL/kg/minvs. 2.1 £ 2.1 in BB-group and 3.8 + 2.9 in BB-reduction
group, P=0.02; percentage changes: 28.5+ 16.3%vs. 7.8 + 7.8 and 15.9
+ 13.2 respectively, P=0.01) (see Figure 1).

Table 2. Exercise test parameters according to beta-blocker groups before and after cardiac rehabilitation program, with absolute and

percentual changes.

Total sample BB group BB-reduction No BB group PValue
(n=53) (n=25) (n=17) (n=11)

Before cardiac rehabilitation
Resting HR (bpm) 65.7 £15.3 62.4+9.0 64.0+17.5 734+194 0.35
Max HR (bpm) 151.5+21.7 150.6 +21.9 141.5 + 20.6 164 +17.6 0.06
% HR respect maxHR 90.5+10.9 88.5+10.9 86.9+£9.9 98.7 £ 84 0.03
Resting Syst BP (mmHg) 1304+ 11.5 128.0 £ 14.1 131.2+£6.2 134.6 £8.7 0.59
Resting Diast BP (mmHg) 81.6+9.7 794+ 8.4 78.7+55 85.0+13.5 0.23
Max Syst BP (mmHg) 1723 +22.2 173.8+28.6 169.9 + 14.1 1783 +13.2 0.45
Max Diast BP (mmHg) 84.1£125 83.7+£12.1 78.7 £13.1 89.2+13.4 0.50
MET 122+26 11.9+24 11.5+2.6 13.7+23 0.06
VOzmax (ML/min/kg) 26.7 £4.9 27.6+4.1 256 +4.7 263+73 0.65
RER 1.10 £ 0.06 1.09+ 0.04 1.10+0.08 1.12+0.07 0.79
After cardiac rehabilitation
Resting HR (bpm) 59.1£9.8 585+12.1 555+7.6 67.0+£14.5 0.03
Max HR (bpm) 159.2+£17.6 1526 +£17.8 156.1£15.5 171.5+£15.5 0.06
% HR respecting maxHR 94.1£9.9 89.3+9.9 953 +6.1 100.8 + 10.6 0.04
Resting Syst BP (mmHg) 131.7+£12.8 128.8+13.0 130.0+11.5 1364+ 13.7 0.50
Resting Diast BP (mmHg) 846+7.7 85.0+8.0 84.8+5.7 842+93 0.98
Max Syst BP (mmHg) 176.2+16.9 1825+ 16.6 1733 £59 171.6 £19.4 0.35
Max Diast BP (mmHg) 84.4+9.8 89.3+9.3 82.6 £10.4 80.7 £9.4 0.21
MET 149+29 134+25 159+2.9 16.3+2.2 <0.01
VOsmax (ML/min/kg) 303+58 29.6 £4.8 294 +47 33.2+94 0.46
RER 1.16 £0.10 1.19+0.16 1.16 + 0.06 1.18 +£0.12 0.70
Change in functional parameters
MET change (absolute) 28+24 1.7+18 44+28 2717 <0.01
MET change (%) 26.4 +28.1 159+19.2 43.6+35.7 21.1£15.1 <0.01
VO,max change (absolute) 3.5+3.2 2.1+2.1 3.8+29 69+44 0.02
VOzmax change (%) 14.0+£13.2 78+78 159+13.2 285+16.3 0.01

BB: beta-blocker; HR: heart rate; % HR respect maxHR: percentage of heart rate achieved with respect to the theoretical maximum; Syst: systolic; Diast: diastolic; BP: blood pressure; MET:
metabolic equivalent task; VOamax: maximum oxygen uptake. RER: respiratory exchange ratio; Significant if P <0.05
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Figure 1. Percentage changes MET VO,nax.
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Discussion Conclusion

This study sought to evaluate the role of BB on functional capacity
of patients with ACS and LVEF >40% after completing a CR program. In
our sample, patients without BB or dose reduction during CR, showed
higherimprovements in physical fitness assessed by MET or VO, than
those with full prescription of BB. Although this is a very small-scale,
non-randomized study, and in which the prescription of BB depended
on clinical criteria, the results suggest that sustained treatment with BB
restricts the physiological adaptations of training in patients with ACS
and could limit their benefits.

The growing interest in the use of BB in ischemic heart disease
without associated ventricular dysfunction is evident in recent years,
and appropiate indication is still in debate. Several clinical trials have
been carried out in this regard to elucidate this issue. REDUCE-AMI
trial® evaluated patients with ACS who underwent early reperfusion
and with LVEF >50% and found that long-term BB treatment did not
lead to a lower risk of the composite primary endpoint of death from
any cause or new myocardial infarction, compared with no BB use. In
contrast, in patients with a history of myocardial infarction and long-term
BB treatment, ABYSS trial® concluded that interruption of BB was not
found to be noninferior to a strategy of BB continuation. The results of
these studies suggest, by one hand, that not prescribing BB in patients
with preserved LVEF would be a safe option. By other, the interruption
of already initiated and well-tolerated BB treatment should be avoided,
especially in patients who have associated risk factors such as hyper-
tension. Other clinical trials like REBOOT®, BETAMI'® or DANBLOCK', will
try to clarify the most beneficial medical indication in this context soon.

Some recognized limitations of the study are its single-centre
nature, the very small sample size, and non-blinded prescription of
BB treatment and ulterior modifications of dose. This latter condition
would be very important in the possible participation on selection
biases, particularly in patients in whom BB treatment was modified due
to adverse effects. However, it should be noted that the final decision
on BB treatment rested with the responsible clinician and there was no
participation from the research team in this regard.

In our study of patients with ACS and LVEF >40% who performed a
CR program, patients with no-BB treatment or with BB-reduction during
CR showed higher improvements in functional capacity parameters,
both in MET and in VOsa.
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