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Abstract 
Objective To make a systematic review of blood pressure control and outcome in 
patients with myocardial infarction and heart failure. Methods Up to March 2021, we 
searched the published research reports of emergency department, ICU, EICU and ward 
of adults (over 18 years old). We included case–control, cohort, cross-sectional and 
observational studies to report the changes of physiological indicators and outcomes of 
patients with different treatment methods. Findings Of 1550 articles scanned, we 
included 15 studies from 8 countries and areas in the meta-analysis. The pooled studies 
included 153439 samples. β-adrenergic receptor blockers have a positive effect on the 
survival rate of patients with heart failure and myocarpal infection (non-direct 
association with myocarpal infection). In particularly, treatment with ACEI combined 
(OR = 0.68 [0.65, 0.70]). The use of β-adrenergic blockers, which effectively produces a 
protective effect, is a favorable factor. It was concluded that β-adrenergic blockers are 
recommended in patients with heart failure and myocardial infarction (not directly 
related to myocardial infarction) unless there are contraindications or serious adverse 
effects to either β-adrenergic blocker. 
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1. Introduction 

Heart failure (HF) is a clinical entity produced by several etiological agents, being the coronary heart 
disease the most frequent cause worldwide (70%).1 It is the impairment of ventricular filling and (or) 
ejection due to various structural or functional disorders of the heart. Because cardiac output is 
insufficient to supply the normal metabolic needs of tissues, a series of syndromes arise in which 
pulmonary and (or) systemic circulation congestion, organ, tissue hypoperfusion are the clinical 
manifestations. Myocardial infarction refers to the ischemic necrosis of the myocardium, most of 
which is based on coronary lesions, which occurs as a result of acute reduction or interruption of 
coronary blood supply to the corresponding myocardium resulting in severe and prolonged acute 
ischemia. It is usually caused by continued, complete occlusion of the coronary vasculature secondary 
to thrombosis on the basis of rupture, erosion of unstable plaque. Beta blockers are widely used in 
the clinic as a class of drugs that selectively bind to beta adrenoceptors, thereby antagonizing the 
agonistic effects of neurotransmitters and catecholamines on beta receptors. Adrenergic receptors are 
distributed on the membrane of effector cells innervated by the majority of sympathetic 
postganglionic fibers, and their receptors are divided into three types, which can be agonized to cause 
increases in heart rate and cardiac contractility, bronchiectasis, vasodilation, relaxation of visceral 
smooth muscle, and lipolysis. These effects can all be blocked and antagonized by β-blockers. It has 
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cardiovascular protective effects, the main mechanism being against catecholamine adrenergic 
transmitter toxicity, especially through β1 receptor mediated cardiotoxic effects. Other mechanisms 
are antihypertensive, Antimyocardial ischemia, exerting a certain effect of blocking renin angiotensin 
aldosterone system by inhibiting renin release, improving cardiac function and increasing left 
ventricular ejection fraction, antiarrhythmic, etc. Some serious adverse effects can occur with high-
dose application of beta blockers, such as those that slow the heart rate and even cause severe 
bradycardia and atrioventricular block in the cardiovascular system, mainly seen in patients with 
already impaired sinus and atrioventricular node function; Use of nonselective beta blockers in 
patients with type I diabetes in the metabolic system can mask some of the alerting symptoms of 
hypoglycemia such as tremor, tachycardia, and in the respiratory system can lead to increased airway 
resistance. It is contraindicated for asthma or bronchospastic COPD, it can produce fatigue, headache, 
sleep disturbance, insomnia, hypersomnia and depression in the central nervous system, and when 
withdrawn it can produce a series of withdrawal reactions, which can occur after long-term treatment 
and suddenly stop, manifesting as hypertension, arrhythmia, and worsening angina. With the 
increasing aging of the population, the proportion of people suffering from MI and heart failure in 
our country is continuously growing. Prevalent, heart failure with MI as the underlying disease is 
inextricably linked to the primary disease, and MI can also induce heart failure. In 2020, Journal of 
Chinese circulation also gave the Chinese expert consensus on the application of β-adrenergic 
receptor blockers to standardize the treatment of coronary heart disease, but this consensus for the 
study of heart failure is more based on myocardial infarction-based diseases. There is historical 
variability in long-term survival associated with early β-adrenergic blocker use among patients with 
heart failure complicated by myocardial infarction, particularly when therapeutic use of ACEIs is 
incorporated. We conducted a long-term survival analysis of early administration of β-adrenergic 
blockers in unrelated patients with combined heart failure and myocardial infarction, especially if 
there was ACEI use in the treatment, by collecting a pooled classification of typical RCT studies 
worldwide over nearly five years. 

2. Methods 

2.1 Meta-analysis 

We conducted the meta-analysis in accordance with the Cochrane handbook for systematic reviews 
of interventions. All procedures followed Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines. 2The study was registering in the PROSPERO International prospective 
register of systematic reviews. 

2.2 Search Strategy 

We made a comprehensive search, without language limitation, of online databases for articles 
published from 2015 to 2020. Four researchers independently conducted the search and screened the 
titles, abstracts, and full texts of the papers. We used a standardized, piloted data collection form to 
determine whether papers were appropriate for inclusion. The researchers applied the Newcastle–
Ottawa scale to assess the risk of bias in non-randomized studies. Discrepancies at any stage of the 
analysis were resolved by the consensus of the researchers. 

2.3 Outcome Measures 

The primary outcome measure was the long-term survival status of the patients, which was 
determined by whether the obtained specimens had a good survival (defined by the absence of all-
cause death) in the long term (more than one year). Appropriate case data classification columns were 
filtered out and data analysis was made. Other outcomes recorded included: had a previous PCI 
procedure, ACEI use, blood pressure, history of diabetes mellitus, etc. 
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3. Results 

3.1 Meta-analysis 

Study selection and characteristics the database search yielded 1550 articles. We removed 823 
duplicates and excluded a further 536 studies after screening titles and abstracts. After assessing the 
full text of 191 studies, we excluded 176. Screening of reference lists and conference abstracts yielded 
no additional studies. In total, 15 studies were included in the meta-analysis (Fig. 1). 
 

 
Fig.1 Flow diagram of the systematic review of the effect of β-adrenergic receptor blocker on long-

term survival rate in patients with heart failure and myocardial infarction (non-direct association 
with myocardial infarction) 

4. Conclusion Elaboration and Analysis 

Of the 153439 cases included in the study, 108100 cases were included in the experimental group 
(0.705) and 45339 cases were included in the control group (0.295). A fixed influence factor approach 
was taken in these studies, taking the means of evaluating or values to assess the degree to which beta 
adrenergic blockers are protective for the target condition. With six smaller samples and nine larger 
samples, the analysis showed that beta adrenergic blockers were well protective for the target 
condition (or = 0.68 [0.65, 0.70], Chi = 116.22, df = 14 (P < 0.00001); I2 = 88) (Fig.2., Fig.3., Fig.4.) 
 

 
Fig. 2 Data merging 

 

 
Fig. 3 Forest plot3-16 
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Fig. 4 Funnel plot 

5. Discussion 

β-adrenergic receptor blockers have long been widely prescribed in association with cardiovascular 
disease, with common types including the following three. Atenolol (also known as 
aminopropranolol), is a cardiac selective beta blocker that has no endogenous inhibition of 
sympathetic activity and has a half-life of 6-9 h, and in most clinical studies has been shown to 
produce a sustained reduction in blood pressure for 24 h after a single dose, especially in patients 
with tachycardia and hypertension. The antihypertensive effect is better when combined with 
vasodilators, calcium antagonists, or diuretics. It was used to treat severe hypertensive crisis, after 
oral administration of 10mg, the blood pressure gradually decreased within 12 hours, the mean 
systolic blood pressure decreased by 7.5kpa (56mmHg) and diastolic blood pressure decreased by 
5.3kpa (40mmhg), considered safe and effective drugs. Metoprolol (trade name Betaloc) has been 
used since 1975 to treat hypertension, angina, myocardial infarction, arrhythmias, and so on. 
Treatment of hypertension, 100 mg orally, for 4 weeks resulted in an overall response rate of 82.4%, 
and after 2 weeks of treatment BP decreased gradually, while heart rate did not decrease 
concomitantly, it could obviously improve symptoms such as dizziness, palpitations, vertigo, and 
chest tightness in patients with hypertension, and was suitable for patients with stage I or II 
hypertension. Its side effects are heart rate slowing, fatigue, dry mouth, chest tightness, and so on, 
most can be reduced or disappear after a period of treatment, but are contraindicated in those with 
combined bronchial asthma or bradycardia. Sotalol hydrochloride is marketed under the trade name 
sthomay and is indicated for life-threatening rapid ventricular arrhythmias such as sustained vt. It is 
not generally recommended for non-sustained ventricular tachycardia and supraventricular 
arrhythmias because of proarrhythmic effects, both beta blockade, and class III antiarrhythmic 
properties. This product is racemic, and both isomers have class III effects, but only the left isomer 
has beta blockade, and its effects are noncardiac selective without intrinsic sympathomimetic effects. 
This device prolongs the plateau phase of the action potential and reduces steamed sinus rhythm. This 
device retards atrioventricular nodal conduction. the refractory period of the atria, ventricular muscles, 
and conduction system, including the bypass, is prolonged. Electrocardiographic trampoline 
produced dose-dependent QTc prolongation with mild reductions in cardiac output and BP lowering 
effects. 

In terms of pharmacokinetics, the bioavailability was 90% - 100%. Time to peak oral intake ranged 
from 2.5 to 4 hours. Steady state concentrations can be achieved by oral administration 2-3 days a 
day. Plasma concentrations were in the range of 160-640 Mg on a single day and dose phase days. 
Not bound to plasma proteins, nor is there hepatic metabolism. Not readily pass the blood-brain 
barrier. All are excreted from the kidney in its original form. T1/ 2.But its most important adverse 
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effects are pro arrhythmic effects, causing torsades de pointes and new severe ventricular arrhythmias. 
It can also produce bradycardia, syncope, hypotension, dyspnea, worsening heart failure, edema, etc. 
Neurologically he developed weakness and dizziness. On digestive system manifested as nausea, 
vomiting. Their main contraindications include bronchial asthma, sinus bradycardia, 2nd or 3rd 
degree AV block (unless pacemaker is available), congenital or acquired Q-T prolongation syndrome, 
cardiogenic shock, uncontrolled HF and a history of allergies. The three commonly used drugs vary, 
and contraindications and serious adverse reactions should be clarified in the treatment to avoid 
accidents. 

Generally, β-adrenergic blockers are considered to have considerable caution in stopping the 
stickleback phenomenon and thus use, especially ACEIs after their incorporation into therapy. This 
study demonstrates the benefit of β-adrenergic blocker use in patients with long-term post-treatment 
protection. 

6. Conclusion 

This meta-analysis supports the use of beta adrenergic blockers in patients with heart failure and 
myocardial infarction (not directly related to myocardial infarction) on the basis of clear 
contraindications and serious adverse effects. 
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