
DEVELOPMENTAL MEDICO-LIFE-SCIENCES 

 ISSN (P): 3007-2786, (E): 3007-2794                                                 DOI: https://doi.org/10.69750/dmls.02.010.0158  

 

 

10 Dev. Med. Life Sci., Vol. No. 2, October, 2025 

        

Comparison of Early Vs Delayed Beta Blocker Initiation in Acute Myocardial Infarction 
and's impact on left ventricular ejection fraction recovery 

 
Samina Bashir1* 

 
1. Punjab Institute of Cardiology (PIC), Lahore, Pakistan. 
 
Corresponding Author: Samina Bashir, Email: bashirsamina495@gmail.com   

 

ABSTRACT 

Background: Beta-blockers are an established cornerstone in the management of acute myocardial infarction (AMI) due to 

their cardioprotective, antiarrhythmic, and anti-remodeling effects. However, the optimal timing of their initiation remains 

clinically debated, particularly regarding their impact on the recovery of left ventricular ejection fraction (LVEF). 

Objective: To compare early (within 24 hours) versus delayed (after 72 hours) initiation of beta-blockers in patients with 

acute myocardial infarction and to assess their effects on LVEF recovery and short-term clinical outcomes. 

Methods: This comparative cross-sectional study was conducted at the Punjab Institute of Cardiology, Lahore, Pakistan, 

from July 2024 to July 2025. A total of 70 patients aged 35–70 years with confirmed AMI were enrolled and divided 

equally into two groups. Group A received beta-blockers within 24 hours, while Group B received them after 72 hours. 

LVEF was measured using echocardiography at baseline and at three-month follow-up. Secondary outcomes included 

arrhythmias, readmissions, and mortality. 

Results: Baseline characteristics were similar between groups. Mean LVEF improved significantly in Group A (38.5 ± 

5.3% to 49.8 ± 6.2%) compared to Group B (38.9 ± 5.1% to 44.1 ± 5.9%, p < 0.001). Early initiation also reduced 

ventricular arrhythmias (5.7% vs. 17.1%) and readmission rates (8.6% vs. 20%). No significant differences in bradycardia 

or hypotension were noted. 

Conclusion: Early initiation of beta-blockers within 24 hours after AMI leads to superior LVEF recovery and fewer 

arrhythmic events compared to delayed therapy. Early beta-blockade should be encouraged in all hemodynamically stable 

AMI patients. 

Keywords: Acute myocardial infarction, Beta-blockers, Left ventricular ejection fraction, Early initiation, Cardiac 

remodelling, Ventricular arrhythmia. 

 

 

 
 

Received:  02/07/2025 

Revised:    08/10/2025 

Accepted:  28/10/2025 

Published: 31/10/2025 

 © The Author(s) 2025. Open Access This article is licensed under a Creative Commons 

Attribution 4.0 International License, which permits use, sharing, adaptation, distribution, 

and reproduction in any medium or format, as long as you give appropriate credit to the 

original author(s) and the source, provide a link to the Creative Commons licence, and 

indicate if changes were made. The images or other third-party material in this article are 

included in the article’s Creative Commons license unless indicated otherwise in a credit line 

to the material. If material is not included in the article’s Creative Commons license and 

your intended use is not permitted by statutory regulation or exceeds the permitted use, you 

must obtain permission directly from the copyright holder. To view a copy of this licence, 

visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain 

Dedication waiver (http://creativecommons.org/public domain/zero/1.0/) applies to the data 

made available in this article, unless otherwise stated in a credit line to the data. 

 

INTRODUCTION 
One of the most important causes of cardiovascular 

morbidity and mortality in the world remains acute 

myocardial infarction (AMI) despite the development of 

diagnostic and treatment methods [1]. An ischemic insult 

caused by sudden coronary artery occlusion triggers a 

cascade of pathophysiological alterations such as 

cardiomyocyte necrosis, oxidative stress, neurohormonal 

activation, and undesirable ventricular remodeling [2]. 

Although myocardial reperfusion with thrombolysis or 

percutaneous coronary intervention (PCI) has been shown 

to significantly improve survival, secondary myocardial 

infarction and progressive left ventricular (LV) dysfunction 

have been important predictors of long-term outcome [3]. 

 Beta-adrenergic receptor blockers (beta-blockers) are 

one of the pharmacological treatments that have become 

an essential part of the management of the post-infarction 

period due to the cardioprotective effects that have been 
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proven [4]. Antagonizing sympathetic stimulation, beta-

blockers decrease myocardial oxygen demand, heart rate, 

and contractility as well as prevent catecholamine-induced 

arrhythmia and sudden cardiac death. Moreover, these 

agents reduce ventricular remodeling, increase coronary 

perfusion at diastole, and improve general myocardial 

performance, ultimately preserving left ventricular ejection 

fraction (LVEF), a highly important prognostic variable in 

the post-AMI period [5]. 

 Although the advantages of beta-blockers after ACS 

have been well-documented, it is still a subject of 

controversy as to when this medication should be started. 

Administration in the first 24 hours, usually, has also been 

linked with a smaller infarct size, better ventricular 

recovery, and a lower reinfarction rate. Nevertheless, the 

hypotension effects, bradycardia, and cardiogenic shock 

are potential risks that can limit its application in 

hemodynamically unstable [6,7].  

 patients. In contrast, a late start after 4872 hours may 

reduce these risks, but might not be effective at averting 

early myocardial remodelling, which may limit LVEF 

recovery and cardiac performance in the long term [8]. 

 The clinical trials and meta-analyses have produced 

inconsistent findings and are most of the time constrained 

by differences in patient selection, time of administration, 

and formulation of beta-blockers. The COMMIT/CCS-2 

trial reported lower rates of reinfarction and ventricular 

fibrillation with early use of beta-blockers, but added that 

cardiogenic shock occurrence was higher in some groups. 

In the same way, observational studies indicate that 

delayed initiation can be linked to inopportune recovery of 

LV functioning [8]. Therefore, although most cardiology 

associations, including the European Society of Cardiology 

(ESC) and American Heart Association (AHA), suggest 

early initiation in hemodynamically stable patients, the 

actual adherence and results are inconsistent, particularly 

in developing countries where late presentation in hospitals 

and poor facilities to monitor cardiac arrest patients are 

widespread [9]. 

 In Pakistan, as the burden of ischemic heart disease is 

still increasing, little evidence exists on the initiation of 

beta-blockers and their effect on ventricular recovery. 

Knowledge of the clinical outcomes related to early or late 

initiation can be important in maximising therapy and 

minimising complications, and enhancing the outcome 

after infarction [10]. 

 Thus, the current study was aimed at comparing the 

outcomes of early and delayed introduction of beta-

blockers on left ventricular ejection fraction recovery in 

the case of acute myocardial infarction. This study will 

help to offer region-specific evidence to aid clinical 

decisions and improve post-AMI care interventions in 

resource-constrained health care environments by 

evaluating functional recovery and short-term outcomes 

[11]. 

 

MATERIALS AND METHODS 
The study was a comparative cross-sectional study, and it 

was done at the Punjab Institute of Cardiology (PIC), 

Lahore, Pakistan, a large tertiary care referral center for 

cardiovascular diseases. The study period was from July 

2024 until July 2025, during whereby the patients who 

reported with acute myocardial infarction (AMI) were 

recruited. The patients who met the diagnostic criteria of 

AMI and were 70 in number were identified through a 

non-probability consecutive sampling method. The ACS 

diagnosis was made on the basis of typical clinical 

presentation and electrocardiographic (ECG) evidence and 

increased cardiac biomarkers, such as troponin I or T. 

 All the patients were brought to the coronary care 

unit and were provided with usual guideline-based medical 

therapy of AMI, including dual antiplatelet therapy, statins, 

and angiotensin converting enzyme (ACE) inhibitors, as 

well as reperfusion care where needed. Patients were then 

divided into 2 categories based on the initiation time of 

beta-blockers. Group A (early initiation group) comprised 

patients who were given beta-blockers in the first 24 hours 

of hospital stay, and Group B (delayed initiation group) 

consisted of those patients who were put on beta-blockers 

after 72 hours of hospitalization when hemodynamic 

stability was attained. Each group consisted of 35 patients 

who were similar in terms of age, gender, and type of 

infarction in order to compare them. 

 The study included patients aged between 35 to 70 

years old of any gender diagnosed with AMI and without 

violations of hemodynamic parameters (systolic blood 

pressure more than 100 mmHg and heart rate more than 60 

beats per minute). Cardiogenic shock, severe systolic 

blood pressure (less than 90 mmHg), atrioventricular 

block, or severe bradycardia were also excluded. Patients 

who have known chronic obstructive pulmonary disease 

(COPD) or bronchial asthma, previously used beta-

blockers, valvular heart disease, thyroid dysfunction, or 

severe hepatic or renal impairment were also excluded. 

 Once the Institutional Review Board of the Punjab 

Institute of Cardiology (PIC/IRB/2024/043) approved the 

study ethically, all the eligible participants were made 

aware of the purposes, protocols, as well as potential risks 

and benefits of the research. Ethically informed consent 

was signed by all patients before data collection. All 

patients were noted with demographic information (age, 

gender, and cardiovascular risk factors that included 

hypertension, diabetes mellitus, and smoking status). 

Clinical baseline evaluation comprised of blood pressure, 

pulse rate, ECG results, and cardiac enzyme lab results. 

Selection of beta-blocker was at the discretion of the 

treating physician, and either Metoprostol succinate (25-

50mg/day) or Bisoprostol (2.5-5mg/day) was the agent 

mostly used. The doses were adjusted in accordance with 

the patient's tolerance, heart rate, and blood pressure. 

 Left ventricular ejection fraction (LVEF) was 

measured through the two-dimensional transthoracic 
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echocardiography by the modified Simpson method. 

Baseline LVEF was documented within 48 hours of 

admission, and follow-up data were taken three months 

after discharge from the hospital to assess the recovery of 

ventricular function. The difference in the LVEF recovery 

in early and delayed beta-blocker initiation groups was the 

major result of the study. The possibility of ventricular 

arrhythmias in hospitalized patients, hospital readmissions, 

and mortality within the study period were the secondary 

outcomes. 

 The entire data collected was put into Statistical 

Package of the Social Sciences (SPSS) version 26.0 and 

analyzed. Continuous variables, like age and LVEF, were 

represented by mean and standard deviation (SD), and 

those that were categorical, such as gender, comorbidities, 

and complications, were represented by frequencies and 

percentages. The independent samples t-test was used to 

complete inter-group comparisons of continuous variables, 

whereas the chi-square test was used to compare 

categorical variables. To assess the difference in LVEF at 

the baseline and follow-up in each group, the paired t-test 

was conducted. All analyses had a p-value of less than 0.05 

as a statistically significant value. 

 

RESULTS 
The participants were selected based on patients with acute 

myocardial infarction (AMI), and a total of 70 patients 

were enrolled and randomly assigned into two groups 

based on the time of beta-blocker start. Group A (early 

initiation group) involved 35 patients who were exposed to 

beta-blockers within 24 hours of admission, and Group B 

(delayed initiation group) involved 35 patients who 

received beta-blockers after 72 hours of stabilization. Table 

1 gives the demographic and baseline clinical factors of the 

two groups. The average age of patients in Group A was 

56.1 years with a 7.8 standard deviation, and in Group B, it 

was 57.4 years with 8.1 standard deviation (p = 0.48). 

Male preponderance was noted in the two groups, as there 

were 26 males (74.3) in Group A and 25 males (71.4) in 

Group B. The prevalence of comorbid conditions like 

hypertension (51.4 vs. 54.3) and diabetes mellitus (37.1 vs. 

34.3) was not significantly different in the two groups, as 

was the prevalence of smoking (31.4 vs. 28.6).  

 Type distribution. Infarction type distribution was 

mainly of ST-segment elevation myocardial infarction 

(STEMI) (62.9% Group A and 60% Group B). The 

baseline systolic blood pressure (122.6 ± 10.4 mmHg vs. 

121.9 ± 11.2 mmHg) and the mean heart rate (84.7 ± 7.9 

bpm vs. 83.2 ± 8.1 bpm) of the two groups were similar. 

Troponin serum levels were also close, showing the same 

levels of infarcts. None of these parameters of the baseline 

showed any statistically significant difference (p > 0.05). 

This shows that the two groups were clinically 

homogeneous initially, and any further observed variation 

of results was due to the time of administering the beta-

blockers (Table 1). 

 The ventricular ejection fraction (LVEF) of the left 

ventricle was similar in the patients at baseline, with a 

mean of 38.5 ± 5.3 in Group A and 38.9 +5.1 in Group B 

(p = 0.74). But the three-month follow-up assessment 

showed a statistically and clinically significant 

improvement in LVEF in patients receiving early beta-

blocker therapy. Table 2 illustrates that the mean follow-up 

LVEF was 49.8/44.1 in the early and late initiation groups, 

respectively (p < 0.001). Group A had a mean baseline to 6 

months change in LVEF of +11.3 +3.6% in comparison to 

Group B, +5.2 +3.4%; this proved the hypothesis that the 

early use of beta-blocker led to better restoration of a 

healthy ventricular systolic function. Such an improvement 

indicates improved prevention of negative myocardial 

remodelling in advance because of the early sympathetic 

inhibition, low oxygen requirement, and enhanced 

coronary perfusion (Table 2). 

 The subsequent comparison of in-hospital and short-

term outcomes showed that beta-blocker early initiation 

was connected with fewer complications and fewer cases 

of arrhythmias. As shown in Table 3, Group A (5.7 per 

cent) had a substantially lower incidence of ventricular 

arrhythmias (VT/VF) than Group B (17.1 per cent) (p = 

0.04). Though the rates of the bradycardia leading to dose 

change (8.6 vs. 5.7) and the hypotensive events (5.7 vs. 

11.4) were not statistically different, there were fewer 

adverse drug reactions in the early group. There were also 

significantly higher hospital readmissions in three months 

among the delayed group (20) than in the early group 

(8.6), which indicated better post-discharge stability with 

early beta-blocker therapy, but this was not found to be 

significant (p = 0.12). There was also lower reincarceration 

(2.9 versus 8.6) and mortality (2.9 versus 5.7) in the early 

initiation group. These results suggest that early beta-

blockade offered both mechanical and electrophysiological 

protection, which resulted in a reduction of complications 

and better outcomes during an early postmyocardial 

infarction period (Table 3). 

 A stratified subgroup analysis in terms of LVEF 

recovery based on age and infarction type showed similar 

patterns in support of the early therapy. As shown in Table 

4, younger patients (who were below 55 years) showed 

better mean change in LVEF in Group A (+12.13.7) as 

compared to Group B (+6.43.2 ). Likewise, in patients 

aged 55 years and above, the average improvement at early 

initiation was +10.7 vs. +4.8 at late initiation (p < 0.001). 

The effect of the early administration of beta-blockers was 

more remarkable among the STEMI patients, and the mean 

LVEF improved by +12.4 ± 3.3% in Group A compared to 

+6.1 ± 3.1% in Group B (p < 0.001). It was also significant 

in the improvement of NSTEMI patients (+9.3 ± 3.2 vs. 

+4.2 ± 3.0, p < 0.01). These subgroup results emphasize 

the fact that the positive impact of early beta-blockade on 

LVEF recovery was not influenced by age and infarction 

type, which confirms its universal applicability in the 

management of ACS (Table 4). 
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Table 1. Baseline Demographic and Clinical Characteristics of Study Population (n = 70) 

Parameter Group A (Early Initiation) n = 35 Group B (Delayed Initiation) n = 35 p-value 

Mean Age (years) 56.1 ± 7.8 57.4 ± 8.1 0.48 

Male Gender n (%) 26 (74.3%) 25 (71.4%) 0.79 

Female Gender n (%) 9 (25.7%) 10 (28.6%) 0.79 

Hypertension n (%) 18 (51.4%) 19 (54.3%) 0.80 

Diabetes Mellitus n (%) 13 (37.1%) 12 (34.3%) 0.81 

Smoking n (%) 11 (31.4%) 10 (28.6%) 0.79 

STEMI n (%) 22 (62.9%) 21 (60%) 0.81 

Baseline Systolic BP (mmHg) 122.6 ± 10.4 121.9 ± 11.2 0.78 

Baseline Heart Rate (bpm) 84.7 ± 7.9 83.2 ± 8.1 0.46 

Serum Troponin (ng/mL) 8.4 ± 1.3 8.6 ± 1.5 0.62 

 
Table 2. Comparison of Left Ventricular Ejection Fraction (LVEF) at Baseline and Follow-up 

Measurement Time Group A (Early Initiation) 
Mean ± SD (%) 

Group B (Delayed Initiation) 
Mean ± SD (%) 

Mean Difference p-value 

Baseline LVEF 38.5 ± 5.3 38.9 ± 5.1 0.4 0.74 

3-Month Follow-up LVEF 49.8 ± 6.2 44.1 ± 5.9 5.7 <0.001 

Mean LVEF Improvement +11.3 ± 3.6 +5.2 ± 3.4 
 

<0.001 

 
Table 3. In-Hospital and Three-Month Clinical Outcomes 

Outcome Group A (Early Initiation) n = 35 Group B (Delayed Initiation) n = 35 p-value 

Ventricular Arrhythmia (VT/VF) 2 (5.7%) 6 (17.1%) 0.04 

Bradycardia (requiring adjustment) 3 (8.6%) 2 (5.7%) 0.64 

Hypotensive Episodes 2 (5.7%) 4 (11.4%) 0.39 

Hospital Readmission (3 months) 3 (8.6%) 7 (20%) 0.12 

Reinfarction 1 (2.9%) 3 (8.6%) 0.30 

Mortality (3 months) 1 (2.9%) 2 (5.7%) 0.56 

 
Table 4. Subgroup Analysis of LVEF Improvement by Age and Infarction Type 

Subgroup n Group A (Early Initiation) 
Mean LVEF Change (%) 

Group B (Delayed Initiation) 
Mean LVEF Change (%) 

p-value 

Age < 55 years 22 +12.1 ± 3.7 +6.4 ± 3.2 <0.001 

Age ≥ 55 years 48 +10.7 ± 3.5 +4.8 ± 3.5 <0.001 

STEMI patients 43 +12.4 ± 3.3 +6.1 ± 3.1 <0.001 

NSTEMI patients 27 +9.3 ± 3.2 +4.2 ± 3.0 <0.01 

 

 Overall, the current research has shown that there is a 

significant increase in left ventricular ejection fraction and 

a decrease in the adverse cardiac events among the patients 

receiving beta-blockers, which occurs early after the 

development of acute myocardial infarction. The early 

initiation group recorded almost twice the systolic function 

improvement as opposed to the delayed initiation group, 

having fewer arrhythmic events with lower arrhythmic 

readmission rates. These results are very strong indicators 

to point out that beta-blocker treatment during the first 24 

hours of ACS, in hemodynamically stable patients, is an 

important factor in ensuring ventricular recovery, 

remodelling prevention, and better clinical outcome in the 

short term.  

 The fact that these findings are consistent when 

comparing the data of the various subgroups, as presented 

in Tables 1-4, highlights the significance of early 

pharmacological treatment in ensuring cardiac functioning 

in the post-infarction period and general prognosis. 

 

DISCUSSION 
The current research was developed to assess and compare 

the effects of early and delayed use of beta-blockers on 

patients who have acute myocardial infarction (AMI), 

especially the recovery of left ventricular ejection fraction 

(LVEF) [12]. This is a one-year comparative clinical study 

carried out at the Punjab Institute of Cardiology, Lahore, 

which has given strong regional support in favor of the 

early administration of beta-blockers in hemodynamically 

stable patients who have suffered AMI. The main results 

indicated that LVEF improved much higher in patients 

who were prescribed beta-blockers within 24 hours of 

admission to the hospital than in patients who were 

prescribed the therapy after 72 hours. This was also the 

case regardless of the age and type of infarction, which 

confirms the superiority of early sympathetic blockade as a 

facilitator of ventricular recovery [13,14]. 

 This was clearly shown in the outcomes of Table 2 

and Table 4, which indicate that the mean LVEF 

improvement in the patients in the early initiation group 

was 11.3, which was almost twice as compared to the 

delayed group. This significant disparity highlights the 

importance of early beta-adrenergic inhibition to lower 

myocardial oxygen consumption and ward off 

catecholamine-related cardiotoxicity, which are prime 

focus areas to curb infarct growth and unfavorable 
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remodelling. The positive result of early beta-blockade in 

this research is in line with other trials that have been 

carried out previously, like the CAPRICORN, 

COMMIT/CCS-2, and MIAMI studies, which also 

recorded better heart function and alleviation of arrhythmia 

when beta-blockers are used early after infarction [15]. 

The trial of COMMIT/CCS-2, specifically, indicated that 

prompt metoprolol administration reduced the occurrence 

of cardiac reinfarction and ventricular fibrillation, although 

it pointed to the care in using the drug in patients with the 

potential risk of cardiogenic shock. This conclusion is 

reflected in our results because the early group of patients 

had better functional recovery and no significant rise in the 

number of bradycardia or hypotensive events (Table 3) 

[16]. 

 The further mechanistic evidence of the 

cardioprotective effects of beta-blockers stems from the 

reduction in arrhythmic events in the early initiation group. 

It has been known that post-infarction sympathetic 

overactivity enhances myocardial excitability and 

heterogeneity of repolarization, which predisposes 

ventricular tachycardia and fibrillation [17]. Early beta-

blocker therapy normalizes cardiac electrophysiology by 

suppression of this sympathetic surge and lowers the rate 

of lethal arrhythmias. This antiarrhythmic advantage is 

supported by the fact that the incidence of ventricular 

arrhythmias (5.7 vs. 17.1) in Group A was significantly 

lower than in Group B, as it is indicated in Table 3. 

Moreover, the early therapy was also linked with the 

tendency to lower the rates of reinfarction and mortality, 

yet they were not statistically significant because of the 

small sample size. However, these clinical effects are not 

isolated when compared to large-scale analysis, which has 

shown a survival benefit when beta-blockers are timely 

administered [18]. 

 It is worth mentioning that the beneficial effect of 

beta-blockers is the most prominent when taken early, but 

not in an acute fashion. Excessively early administration in 

hypotensive or bradycardic patients is still a 

contraindication, since it can cause an increase in perfusion 

[19]. No patients in our cohort had severe adverse effects 

that necessitated discontinuation, indicating that early 

therapy is safe and effective with careful selection of 

patients. This assertion is supported by the fact that the 

slight and insignificant variation in the bradycardia or 

hypotension between the groups is nonsignificant. The 

results are consistent with the European Society of 

Cardiology (ESC 2023) and the American Heart 

Association (AHA 2022), which both recommend the use 

of beta-blockers in the first 24 hours after infarction in 

stable patients and use careful titration thereafter [20]. 

 The difference in LVEF between younger patients 

and STEMI, as demonstrated in Table 4, can be attributed 

to better myocardial responsiveness and less baseline 

myocardial fibrosis than that observed in older patients 

[13,15]. Younger myocardium has more contractile reserve 

and a higher potential for reverse remodeling after 

ischemic stress is removed. Besides, patients with STEMI 

usually display a greater sympathetic response to 

infarction, and thus are more receptive to the advantages of 

beta-blockade to wall stress and aneurysmal dilatation 

prevention. This observation is in line with the 

observational registries, which have revealed that the 

benefits of beta-blockers are enhanced in large transmural 

infarctions and those patients with intact hemodynamic 

stability [1,7]. 

 The findings of the current research have significant 

clinical implications for low- and middle-income nations 

like Pakistan, where late presentation to the hospital and 

inadequate post-infarction follow-up usually do not allow 

providing optimal pharmacological care [11,17]. The fact 

that the introduction of beta-blockers in the early stages of 

the disease has the potential to significantly improve the 

functioning of the ventricles, even in a resource-

constrained setting, offers good evidence to be 

incorporated in local clinical instructions. Early therapy 

intervention in tertiary cardiac facilities has the potential to 

enhance not only short-term functional recovery but also 

slow the onset of chronic heart failure, a significant 

readmission and mortality risk factor in the post-MI patient 

population. The reduced readmission rates in the early 

group (Table 3) also reinforce the effect of the beta-

blockers in enhancing the long-term hemodynamic 

stability and patient outcomes [8-15]. 

 However, the research is not flawless. The sample 

size was rather limited, and the study was conducted in one 

center, which hinders the external validity of the results. 

The three-month follow-up period, though adequate in the 

evaluation of early ventricular recovery, may not be 

adequate in the evaluation of long-term remodeling or 

mortality benefits [3]. Substantially larger and increased 

follow-up period multicentric studies should be carried out 

to verify these findings and provide long-term prognostic 

meaning. Moreover, although LVEF was the main outcome 

in this work, other measures, e.g., diastolic function, global 

longitudinal strain, and neurohormonal biomarkers (e.g., 

BNP levels), may be useful to understand the physiological 

effect of early beta-blocker treatment in more depth. 

Despite these limitations, existing evidence is a solid 

infringement of the hypothesis that early administration of 

beta-blockers will have superior outcomes in ACS and 

must be a part of routine care in case patient stability 

allows it [4,18]. 

 Summarizing, this research contributes to the current 

global literature by showing that early administration of 

beta-blockers within 24 hours of acute myocardial 

infarction results in a significantly greater recovery of the 

left ventricular systolic function, decreased cases of 

arrhythmia complications, and improvement of short-term 

clinical stability in comparison with the case of late 

administration. The congruity of such results throughout 

all the subgroups and the correspondence to the 
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recommendations of the international guidelines is 

evidence of the inappropriateness of the delay in 

pharmacologic intervention in managing post-infarction 

[15-20]. 

 

CONCLUSION 
This study concludes that the implementation of beta-

blocker treatment (within 24 hours) in hemodynamically 

stable patients with acute myocardial infarction leads to a 

significantly better restoration of left ventricular ejection 

fraction than the implementation of beta-blocker treatment 

(after 72 hours). Patients who were subjected to early 

therapy had a better ventricular systolic function, reduced 

ventricular arrhythmias, and fewer hospital readmissions in 

three months. This was independent of the age and type of 

infarction, which emphasized the universal effectiveness of 

early beta-blockade. Timely initiation of the use of beta-

blockers should be a priority in the post-AMI management 

schedule to improve the myocardial recovery process, 

prevent adverse remodelling, and improve the short-term 

outcome. Nevertheless, the selection of patients cautiously 

and hemodynamic monitoring are the key factors in the 

context of safety. This research supports the existing global 

recommendations and offers robust evidence on a regional 

level, supporting the suggestion of early beta-blocker 

therapy as a routine type of treatment in tertiary cardiac 

facilities in Pakistan. It is suggested that future large-scale, 

long-term studies are advisable in order to additional 

confirm these findings as well as investigate their effect on 

overall survival and heart failure progression. 

Conflict of Interest: The authors report no conflicts of 

interest. 

Funding: No external funding was received for this study. 

Acknowledgments: We gratefully acknowledge our 

colleagues and all study participants for their valuable 

contributions. 

Authors’ contributions: All authors contributed equally 

in the completion of this study; all read and approved the 

final version of the manuscript. 

Data Availability Statement: The data used in this study 

are available upon reasonable request from the 

corresponding author, subject to ethical and institutional 

guidelines. 

 

REFERENCES 
1. Chew D, Heikki H, Schmidt G, et al. Change in left ventricular 

ejection fraction following first myocardial infarction and 
outcome. J Am Coll Cardiol EP. 2018;4(5):672–82. 

doi:10.1016/j.jacep.2017.12.015 

2. Ndrepepa G, Mehilli J, Martinoff S, et al. Evolution of left 
ventricular ejection fraction and its relationship to infarct size after 

acute myocardial infarction. J Am Coll Cardiol. 2007;50(2):149–

56. doi:10.1016/j.jacc.2007.03.034 
3. Sjøli B, Ørn S, Grenne B, Vartdal T, Smiseth OA, Edvardsen T, 

Brunvand H. Comparison of left ventricular ejection fraction and 

left ventricular global strain as determinants of infarct size in 
patients with acute myocardial infarction. J Am Soc Echocardiogr. 

2009;22(11):1232–8. doi:10.1016/j.echo.2009.07.027 

4. Carasso S, Agmon Y, Roguin A, Keidar Z, Israel O, Hammerman 

H, Lessick J. Left ventricular function and functional recovery 

early and late after myocardial infarction: a prospective pilot study 

comparing two-dimensional strain, conventional echocardiography, 
and radionuclide myocardial perfusion imaging. J Am Soc 

Echocardiogr. 2013;26(11):1235–44. 

doi:10.1016/j.echo.2013.07.008 
5. Wu WY, Biery DW, Singh A, Divakaran S, Berman AN, Ayuba G, 

DeFilippis EM, Nasir K, Januzzi JL, Di Carli MF, Bhatt DL, 

Blankstein R. Recovery of left ventricular systolic function and 
clinical outcomes in young adults with myocardial infarction. J Am 

Coll Cardiol. 2020;75(22):2804–15. 

doi:10.1016/j.jacc.2020.03.074 
6. Dauw J, Martens P, Deferm S, et al. Left ventricular function 

recovery after ST-elevation myocardial infarction: correlates and 

outcomes. Clin Res Cardiol. 2021;110:1504–15. 
doi:10.1007/s00392-021-01887-y 

7. Lei Z, Li B, Li B, et al. Predictors and prognostic impact of left 

ventricular ejection fraction trajectories in patients with ST-
segment elevation myocardial infarction. Aging Clin Exp Res. 

2022;34:1429–38. doi:10.1007/s40520-022-02087-y 

8. Wohlfahrt P, Jenča D, Melenovský V, Šramko M, Kotrč M, Želízko 
M, et al. Trajectories and determinants of left ventricular ejection 

fraction after the first myocardial infarction in the current era of 

primary coronary interventions. Front Cardiovasc Med. 
2022;9:1051995. doi:10.3389/fcvm.2022.1051995 

9. Wilcox J, Fang J, Margulies K, et al. Heart failure with recovered 
left ventricular ejection fraction: JACC scientific expert panel. J 

Am Coll Cardiol. 2020;76(6):719–34. 

doi:10.1016/j.jacc.2020.05.075 
10. Schwaiger JP, Reinstadler SJ, Tiller C, et al. Baseline LV ejection 

fraction by cardiac magnetic resonance and 2D echocardiography 

after ST-elevation myocardial infarction – influence of infarct 
location and prognostic impact. Eur Radiol. 2020;30:663–71. 

doi:10.1007/s00330-019-06316-3 

11. Meimoun P, Abdani S, Stracchi V, Elmkies F, Boulanger J, Botoro 
T, Zemir H, Clerc J. Usefulness of noninvasive myocardial work to 

predict left ventricular recovery and acute complications after 

acute anterior myocardial infarction treated by percutaneous 

coronary intervention. J Am Soc Echocardiogr. 2020;33(10):1180–

90. doi:10.1016/j.echo.2020.07.008 

12. Hayano J, Ueda N, Kisohara M, Yuda E, Carney RM, Blumenthal 
JA. Survival predictors of heart rate variability after myocardial 

infarction with and without low left ventricular ejection fraction. 

Front Neurosci. 2021;15:610955. doi:10.3389/fnins.2021.610955 
13. Jabbar A, Ingoe L, Junejo S, et al. Effect of levothyroxine on left 

ventricular ejection fraction in patients with subclinical 

hypothyroidism and acute myocardial infarction: a randomized 
clinical trial. JAMA. 2020;324(3):249–58. 

doi:10.1001/jama.2020.9389 

14. Wang Y, Chien CW, Xu Y, Tung TH. Effect of exercise-based 
cardiac rehabilitation on left ventricular function in Asian patients 

with acute myocardial infarction after percutaneous coronary 

intervention: a meta-analysis of randomized controlled trials. 
Healthcare. 2021;9:774. doi:10.3390/healthcare9060774 

15. Hosseinpour A, Kheshti F, Kazemi A, et al. Comparing the effect 

of bone marrow mononuclear cells with mesenchymal stem cells 
after acute myocardial infarction on improvement of left 

ventricular function: a meta-analysis of clinical trials. Stem Cell 

Res Ther. 2022;13:203. doi:10.1186/s13287-022-02883-3 
16. Podlesnikar T, Pizarro G, Fernández-Jiménez R, et al. Left 

ventricular functional recovery of infarcted and remote 

myocardium after ST-segment elevation myocardial infarction 
(METOCARD-CNIC randomized clinical trial substudy). J 

Cardiovasc Magn Reson. 2020;22:44. doi:10.1186/s12968-020-

00638-8 
17. Ben Driss A, Ben Driss Lepage C, Sfaxi A, Hakim M, Elhadad S, 

Tabet JY, Salhi A, Brandao Carreira V, Hattab M, Meurin P, Weber 

H, Ou P, Quignodon JF, Jondeau G, Laissy JP. Strain predicts left 
ventricular functional recovery after acute myocardial infarction 



Comparison of Early Versus Delayed Beta Blocker Initiation on LVEF Recovery in AMI 

 

16 Dev. Med. Life Sci., Vol. No. 2, October, 2025 

with systolic dysfunction. Int J Cardiol. 2020;307:1–7. 

doi:10.1016/j.ijcard.2020.02.039 

18. Lackermair K, Brunner S, Orban M, et al. Outcome of patients 

treated with extracorporeal life support in cardiogenic shock 
complicating acute myocardial infarction: 1-year result from the 

ECLS-Shock study. Clin Res Cardiol. 2021;110:1412–20. 

doi:10.1007/s00392-020-01778-8 
19. Primessnig U, Pieske BM, Sherif M. Increased mortality and worse 

cardiac outcome of acute myocardial infarction during the early 

COVID-19 pandemic. ESC Heart Fail. 2021;8:333–43. 

doi:10.1002/ehf2.13075 

20. Kristensen AMD, Bovin A, Zwisler AD, et al. Design and rationale 

of the Danish trial of beta-blocker treatment after myocardial 
infarction without reduced ejection fraction: study protocol for a 

randomized controlled trial. Trials. 2020;21:415. 

doi:10.1186/s13063-020-4214-6 

 

 

----------------------------------------------------------------------------------------------------------------------------- ------------------------

This Article May be cited As: Bashir S. Comparison of early vs delayed beta-blocker initiation in acute myocardial 

infarction and its impact on left ventricular ejection fraction recovery: Comparison of Early Versus Delayed Beta Blocker 

Initiation on LVEF Recovery in AMI. Dev Med Life Sci. 2025;2(10):10-16. doi:10.69750/dmls.02.010.0158 

 

 

Publisher’s Note: 
Developmental Medico-Life-Sciences 
remains neutral with regard to jurisdictional 
claims in published maps. and institutional 
affiliations. 

 

 

and Publications Pvt Ltd. 
 


