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We found no published reports of asthma deaths associated with cardio-selective beta1-

blocker use and only one possible death in WHO VigiBase reports. Despite widespread 

concerns, asthma deaths associated with cardio-selective beta1-blockers are very rare. 

ABSTRACT 

Beta-blockers are key in the management of cardiovascular diseases, but blocking airway 

beta2-receptors can cause severe and sometimes fatal bronchoconstriction in people with 

asthma. Although cardio-selective beta1-blockers may be safer than non-selective beta-

blockers, they remain relatively contraindicated and under-prescribed. We review the 

evidence of the risk associated with cardio-selective beta1-blocker use in asthma. 

Methods: We searched “asthma” AND “beta-blocker” in PubMed and EmbaseOvid from 

start to May 2020. The World Health Organization global database of individual case 

safety reports (VigiBase) was searched for reports of fatal asthma or bronchospasm and 

listed cardio-selective beta1-blockers use (accessed February 2020). Reports were 

examined for evidence of pre-existing asthma. 

Results: PubMed and EmbaseOvid searches identified 304 and 327 publications 

respectively. No published reports of severe or fatal asthma associated with cardio-



selective beta1-blockers were found. Three large observational studies reported no 

increase in asthma exacerbations with cardio-selective beta1-blocker treatment. The 

VigiBase search identified five reports of fatalities in patients with pre-existing asthma 

and reporting asthma or bronchospasm during cardio-selective beta1-blocker use. Four of 

these deaths were unrelated to cardio-selective beta1-blocker use. The circumstances of 

the fifth death were unclear. 

Conclusions: There were no published reports of cardio-selective beta1-blockers causing 

asthma death. Observational data suggest that cardio-selective beta1-blocker use is not 

associated with increased asthma exacerbations. We found only one report of an asthma 

death potentially caused by cardio-selective beta1-blockers in a patient with asthma in a 

search of VigiBase. The reluctance to use cardio-selective beta1-blockers in people with 

asthma is not supported by this evidence. 

Plain Language Summary 

Beta-blocker medications are important in the treatment of heart disease. Unfortunately, 

some beta-blockers can cause severe and sometimes fatal asthma attacks. Newer more 

selective beta-blockers have been designed to target the heart and avoid breathing related 

side effects, but concerns about their safety for people with asthma persist. We reviewed the 

safety of these cardio-selective beta1-blockers in people with asthma by searching the 

published literature and also the World Health Organisation database of individual case 

safety reports (VigiBase). We found no published reports of asthma deaths related to cardio-

selective beta1-blocker use and only one asthma death of that may possibly have been 

associated in the VigiBase search. Large studies of beta-blocker use in people with asthma 

and heart disease suggest no increase in asthma exacerbations. These findings suggest 

cardio-selective beta1-blockers may be safer than previously thought when used to treat 

heart disease in people with asthma. 



Introduction  

Cardiovascular diseases are common among people with asthma with some adjusted 

models showing approximately double the risk of coronary heart disease and stroke.1-3  In 

one prospective cohort study people with asthma had a 60% higher risk of cardiovascular 

events in a 10 year follow up.4 Beta2-agonist medications are fundamental in the current 

management of both asthma and other obstructive lung diseases such as chronic 

obstructive pulmonary disease (COPD).5, 6 On the other hand, beta-antagonists, more 

commonly known as beta-blockers, are a cornerstone of management of cardiovascular 

disease such as heart failure and after myocardial infarction.7 Although these treatments 

primarily target different receptor subtypes (beta1 vs. beta2), concern about the specificity of 

the available drugs for these receptor subtypes has lead to uncertainty about the 

management of patients with both obstructive airways and cardiovascular diseases. 

First-generation non-selective beta-blockers caused alarm with reports of severe 

bronchospasm and fatalities, in some instances after only ocular administration.8, 9 This led 

to beta-blockers being absolutely contraindicated in asthma. “Cardio-selective” beta1-

blockers were developed to preferentially block cardiac beta1-adrenoceptors with less 

activity at airway beta2-receptors. However, this selectivity is not complete and concerns 

about the safety of cardio-selective beta1-blockers in patients with airways disease persist. 

Observational studies suggest that using cardio-selective beta1-blockers to treat 

cardiovascular disease is not associated with increased exacerbations in COPD.10, 11 

Guidelines support the use of cardio-selective beta1-blockers in COPD where there is a clear 

indication for their use.12, 13 However, a recent randomised placebo-controlled trial of the 

cardio-selective beta1-blocker metoprolol in patients with COPD was stopped early due to 

concerns about a greater number of severe exacerbations in the metoprolol group.14 The 

safety of cardio-selective beta1-blockers to treat cardiovascular disease in asthma remains 

unclear.  



Many clinicians remain reluctant to use cardio-selective beta1-blockers in people with 

asthma.15, 16 As a result large numbers of people with asthma may be denied the 

cardiovascular benefits of beta-blocker medications. It is also recognised that it can be 

difficult to distinguish between asthma and COPD and other co-morbid disease in elderly 

people further adding to the challenges of appropriate medication prescribing.17, 18  

This narrative literature review first considers the pharmacology of cardio-selective beta1-

blockers with respect to their use in asthma. We then review the published evidence of 

cardio-selective beta1-blocker use in asthma and also look at the WHO global database of 

individual case safety reports (VigiBase) for any details of reported asthma-related fatalities 

with cardio-selective beta1-blocker use.19  

Understanding the pharmacology 

Beta-adrenoceptors 

There are three known subtypes of beta-adrenoceptor; beta1-, beta2- and beta3-

adrenoceptors. Beta1-adrenoceptors are found predominantly in the heart where the 

beta1:beta2 adrenoceptor ratio is around 7:3 and catecholamine stimulation leads to positive 

ionotropic and chronotropic effects.20 Beta2-adrenoceptors are found predominantly in 

bronchial smooth muscle but also in heart, skeletal muscle, and peripheral blood vessels.21 

Beta3-adrenoceptors are found primarily in adipose tissue, the bladder and also found in the 

cardiac atria and peripheral vasculature where they are involved in mediation of metabolic 

effects.22 The relevance of beta3-blockade to cardiovascular and respiratory health is not 

clear but as beta3-receptors do not seem be involved in airway smooth muscle function they 

will not be considered further in this review.22 

Relative beta1-selectivity 

Early “non-selective” beta-blockers (such as propranolol, sotalol, and timolol) bind and inhibit 

both beta1- and beta2-adrenoceptors.  Cardio-selective beta1-blockers (such as metoprolol, 



bisoprolol, and atenolol) have a greater inhibition of beta1-adenoceptors than beta2-

adrenoceptors. Some cardio-selective beta1-blockers have less beta2-blocking effect than 

others.23-25 This has been quantified in vitro with the relative affinity for beta1-

adrenoceptors:beta2-adrenoceptors ranging from 13.5 (bisoprolol) to 2.3 (metoprolol), Table 

1.26  The selectivity of cardio-selective beta1-blockers is also dose dependent: with 

increasing doses of any cardio-selective beta1-blocker the selectivity becomes less 

marked.26, 27  

Intrinsic sympathomimetic activity and inverse agonism 

Unoccupied beta-adrenoceptors have a baseline level of activity. Most beta-blockers not 

only prevent the binding of catecholamines, but also influence the baseline level of activity of 

the adrenoceptor.28 Beta-blockers that cause an increase in baseline receptor activity on 

binding are described as having intrinsic sympathomimetic activity (ISA), also sometimes 

called weak partial agonist activity, Figure 1.29 Examples of beta-blockers with ISA include 

labetalol and acebutolol, Table 1. A meta-analysis of beta-blocker treatment after myocardial 

infarction found that beta-blockers with ISA were associated with a higher all-cause mortality 

compared to beta-blockers without ISA.30 Current guidelines suggest avoiding beta-blockers 

with ISA for treating cardiovascular disease.31  

Beta-blockers that cause a decrease in baseline receptor activity are described as inverse 

agonists, also sometimes called negative intrinsic activity.28, 32, 33 Examples of inverse 

agonists include metoprolol, bisoprolol, atenolol, nebivolol, carvedilol, nadolol, propranolol 

and timolol.  

Temporal effect 

A pharmacokinetic temporal phenomenon of beta-blockers is well established in heart failure 

with initial negative inotropic effects causing lethargy and low blood pressure usually 

improving within a week of treatment. To avoid these unwanted symptoms, clinicians are 

advised to start with a low dose and slowly up titrate beta-blocker therapy (“start low, go 



slow” approach).12 In reactive airways disease, single doses of both cardio-selective and 

non-selective beta-blockers have been consistently found to decrease the forced expiratory 

volume in one second (FEV1) compared to placebo.34 Pooled results in a meta-analysis by 

Salpeter et al. suggests that this initial drop in FEV1 resolves over a few days or weeks.34 

Interactions with beta-agonist therapy 

In a meta-analysis of people with asthma, the response to beta-agonist therapy, as 

measured by FEV1 increase from baseline, showed a mean 16% increase after a single 

dose of a cardio-selective beta1-blocker compared to a 23% increase after placebo and a 

1% decline after a non-selective beta-blocker.24 However, the bronchodilator response to 

beta-agonist therapy is maintained during continuous treatment with cardio-selective beta1-

blockers.35-37  

Methods 

1. Review of cardio-selective beta1-blockers in asthma 

We reviewed evidence of whether use of cardio-selective beta1-blockers altered safety 

outcomes among people with asthma, as defined by decrease in FEV1, asthma 

exacerbations, hospital admissions and fatalities. A search of the terms “asthma” AND “beta-

blockers” was undertaken in the databases of biomedical published literature: PubMed and 

EmbaseOvid. In EmbaseOvid we used “asthma” with a focus AND “beta adrenergic receptor 

blocking agent” with a focus and “beta-blocker” as a keyword. In PubMed “asthma” AND 

“beta adrenergic blocking agent” were both recognised terms for medical subject headings, 

MeSH. Both searches were limited to results with abstracts and English language. PubMed 

and EmbaseOvid were searched on 24 May 2020 and 304 and 237 publications were 

identified respectively. MB selected studies that were relevant for asthma and cardio-

selective beta1-blocker use.  The inclusion criteria included studies of clinical impact of an 

oral, intravenous, or topical cardio-selective beta1-blocker on people with a clinical diagnosis 

of asthma. Exclusion criteria included cell-based studies, inhaled beta-blocker use only, and 



studies of non-selective beta-blockers only. These studies were analysed along with further 

searching of the reference lists of these papers. The results are summarised in Table 2 with 

individual studies detailed in the online supplementary material. PRISMA is an evidenced-

based minimum set of items for reporting in systematic reviews and meta-analyses, the flow 

diagram is shown in Figure 2. Data were collected on the type of study, the number of 

participants, the specific beta1-blocker used, impact on FEV1, exacerbations, and number of 

fatalities.  

2. Search of World Health Organisation (WHO) global database for 

individual case safety reports (VigiBase) 

We also undertook a search of global pharmacovigilance safety reports. VigiBase holds 

reports of over 20 million suspected adverse drug reactions submitted from national 

pharmacovigilance centres since 1968 with currently 140 countries contributing.19 VigiBase 

is held by the Uppsala Monitoring Centre. Any healthcare provider or patient can submit a 

report.  

VigiBase (accessed February 2020) was interrogated for reports of asthma-related fatalities 

occurring in patients taking cardio-selective beta1-blockers up to December 2019. The 

anatomic, therapeutic, chemical classification was used to identify reports with cardio-

selective beta1-blockers as suspect medicines. The Medical Dictionary for Drug Regulatory 

Authorities was used to identify reports that included as suspected adverse reactions 

categorised as asthma, bronchospasm and asthma crisis (Table 3). From these reports, 

those with a fatal outcome were included for assessment. MB and RS independently 

reviewed the details of all 18 fatal cases. Reports with a documented history of asthma or 

COPD or concomitant medicines that suggested pre-existing asthma or COPD were 

identified (Table 4). 



Results 

1. Published reports 

The 127 publications that were identified in this review are summarised in Table 2 and 

detailed in the online supplementary material. Key reports are discussed below.  

A meta-analysis by Salpeter et al (updated in 2011) included 19 single-dose and 10 

continued-dose placebo-controlled randomised trials in reactive airways disease.34 They 

found no difference in FEV1, respiratory symptoms or incidence of inhaler use with continued 

cardio-selective beta1-blocker exposure.34  

Morales et al undertook a meta-analysis and population-based study of topical beta-blockers 

(delivered as eye-drops) in people with asthma.38 The meta-analysis showed that eye drops 

have similar effects to systemic administration of beta-blockers, with a drop in FEV1 from 

baseline for non-selective beta-blockers (11% lower) and cardio-selective beta1-blockers 

(6% lower). The population-based nested case-control study, which included 4865 people 

with asthma and ocular hypertension, found a 4.8 fold increase in moderate asthma 

exacerbations after ocular single dose non-selective beta-blocker use. There was no 

significant increase in risk after continuous non-selective beta-blocker administration or 

single or continuous cardio-selective beta1-blocker use.  

Another systematic review by the same group included 32 studies of people with asthma 

given single doses of cardio-selective beta1-blockers (330 patient exposures) and also non-

selective beta-blockers (301 patient exposures).24 They found that FEV1 was decreased 

after a single dose of both cardio-selective beta1-blockers (7% lower than baseline) and non-

selective beta-blockers (10% lower than baseline). As mentioned above, the response to 

beta-agonist after cardio-selective beta1-blockers (FEV1 16% increase from baseline) was 

better than the response after non-selective beta-blockers (1% decrease) but lower than the 

response to beta-agonist after placebo (23% increase).  



A randomised placebo-controlled cross-over trial of 19 adults with mild or moderate asthma 

given bisoprolol daily for a minimum of 2 weeks found no difference in exacerbations 

between the groups.37 Rescue beta-agonist therapy after a controlled bronchoconstriction 

was also non-inferior with bisoprolol treatment.  

Non-randomised studies also did not find an association between cardio-selective beta1-

blocker use and asthma exacerbations. A nested case-control study in a general practice 

database cohort of 35,502 patients with both asthma and cardiovascular disease found no 

evidence of a higher risk of moderate or severe asthma exacerbations among 5,017 who 

had been prescribed cardio-selective beta1-blockers compared to controls matched for age, 

sex, and duration of follow up.39 However, this study found a higher risk of exacerbations 

with the prescription of non-selective beta-blockers.39 Similar findings were made in another 

nested case-control study of 10,934 people admitted with a first asthma exacerbation 

requiring corticosteroids compared to 74,415 controls.40 A one-year cohort study of 8390 US 

army veterans who had asthma or COPD and concurrent heart disease found that there was 

no difference in hospital admissions related to asthma or COPD among the 2810 who had 

been treated with cardio-selective beta1-blockers compared to 5293 receiving only non-beta-

blocker heart medications.41 Another observational study in the US investigated 1062 

Medicare beneficiaries aged over 65 with cardiovascular disease and COPD/asthma and 

found that half were on beta-blockers but that their use did not appear to influence that 

occurrence of cardiac events, pulmonary events or death.42  

Nebivolol is a highly cardio-selective beta1-blocker with inverse agonist properties. A non-

randomised study of patients with chronic heart failure with concomitant obstructive airways 

disease treated with nebivolol, up-titrated over 24 weeks, included 13 asthmatics who 

showed no significant decrease in FEV1 at the final 24 week visit.43 

In a slightly different clinical context, Sultana et al suggested that the use of beta-blockers 

was a risk factor for exacerbation related to thunderstorm asthma, but grouped non-selective 



and cardio-selective beta1-blockers together.44 Among users of cardio-selective beta1-

blockers there was no statistically significant increase in risk. 

We found no published reports of fatalities or severe bronchospasm associated with use of 

cardio-selective beta1-blockers in asthma. By contrast we found six separate case reports of 

severe or fatal bronchospasm following non-selective beta-blocker use in asthmatics. 

The National Review of Asthma Deaths investigating the cause of 195 asthma deaths in the 

UK between 2012 and 2013 reported four deaths due to "Drugs (NSAIDs, aspirin or beta-

blockers)".45 Unfortunately this provided no details on whether any of these deaths were 

associated with cardio-selective beta1-blockers, and we have been unable to obtain this 

information from the authors of the report.  

2. VigiBase Reports 

Table 3 shows the number of reports that included asthma or bronchospasm as an adverse 

reaction and a cardio-selective beta1-blocker as a suspect medicine. Of the 583 reports of 

asthma and 1015 reports of bronchospasm a total of 6 and 12 fatalities were identified. Five 

reports noted use of inhalers suggesting pre-existing obstructive lung disease (we could not 

adequately differentiate between asthma or COPD but all have been included as potentially 

having asthma), four reported asthma as an adverse reaction, and one referenced 

bronchospasm (Table 4). Four of these cases listed other medicines that were suspected to 

have caused or contributed to the adverse reactions as well as the beta-blocker. A range of 

concomitant conditions was reported including: sepsis, viral pneumonia, cardiac disorders, 

and renal cancer. Bronchospasm did not appear to be the primary cause of death and 

therefore these four deaths were deemed unlikely to be caused by cardio-selective beta1-

blocker use. One report (Report 1 in Table 4) included little information other than naming 

medications (salbutamol, beclomethasone, metoprolol and also general anaesthetic agents 

started on the same day) and the only clinical reaction reported was asthma. While the 

reaction could have been caused by the anaesthetic drugs, it is possible that this death may 



have been related to beta-blocker use. Hence, we identified this as the single potential 

asthma fatality in VigiBase related to the use of a cardio-selective beta1-blocker in a patient 

with asthma.  

There were also 13 fatalities without evidence of pre-existing asthma in the reports but with 

an adverse drug reaction coded as asthma (n=2) or bronchospasm (n=11) (Table 3). It is 

possible that these people had undiagnosed asthma and only developed symptoms when 

they took beta-blockers or simply that known pre-existing asthma was not recorded in the 

reports. Of these 13 fatalities four of these patients had respiratory-related deaths and all 

four were associated with metoprolol. Four of the 13 were considered non-respiratory. There 

was insufficient information in the reports for the remaining five patients to determine the 

likely cause of death.  

Discussion 

We found no evidence that treatment with cardio-selective beta1-blockers, given systemically 

or topically as eye drops, causes an increase in moderate or severe asthma exacerbations 

and we found no reports of fatalities in people with asthma using cardio-selective beta1-

blockers in the published literature. We only found one potential asthma death caused by 

cardio-selective beta1-blockers in international pharmacovigilance database (VigiBase), and 

interpretation of the cause of death in this case was limited by insufficient information. These 

findings suggest that asthma-related deaths caused by cardio-selective beta1-blockers are 

likely to be very rare. 

A major limitation of this review is publication and reporting bias. It is also possible that these 

adverse effects are so rare because clinicians have avoided cardio-selective beta-blockers 

in patients with asthma, in particular in those with severe or problematic asthma. We do not 

know how many asthmatics are prescribed cardio-selective beta1-blockers worldwide, but 

Morales et al found that 14% of a UK population with diagnosed asthma and cardio-vascular 

disease in a general practice database were prescribed cardio-selective beta1-blockers.39 



Among a general practice data set of 1,071 people with asthma and cardio-vascular disease 

from the United States of America, 9% of those aged between 60-69 had been prescribed 

beta-blockers in the previous year.46 In light of this, it seems that to have only one fatality 

that can potentially be linked to use of cardio-selective beta1-blockers in asthma in the 

VigiBase database is reassuringly low. 

A strength of this review is the use of VigiBase data in addition to the published literature. 

Given that beta-blockers have been available for many years it is reasonable to expect that 

any major concerns would appear up on such a reporting system. However, as the VigiBase 

information comes from a variety of sources, the probability that a suspected adverse effect 

is drug-related is not the same in all cases. Reports may be submitted by any person – not 

necessarily a clinician – and most reports of fatal asthma or bronchospasm submitted to 

VigiBase had minimal clinical information making the correct assignment of the likely 

association between cardio-selective beta1-blocker use and asthma fatalities difficult. This 

variation in clinical information also limited the VigiBase analysis, as we were unable to 

explore other outcomes such as hospitalisation. Another limitation of the VigiBase data is 

that of under-reporting which may be due to fear of litigation, lack of awareness of the 

reporting system, or even the assumption that bronchospasm following beta-blocker 

administration was expected, may prevent some cases from being reported.  

Implications for clinical practice 

Guidelines have shifted from previously stating that all beta-blockers are contra-indicated in 

asthma to recommending that prescription of cardio-selective beta1-blockers should be done 

under specialist supervision on a „case-by-case basis‟.5 Nevertheless, concerns over the 

safety of cardio-selective beta1-blockers in asthma persist and this remains a difficult area 

for prescribers, resulting in under use of beta-blockers in people with asthma.47 Clinically 

there must be a balance of risk and benefit behind each decision to treat a person with 

asthma with a beta-blocker as outlined in the recent report from the global initiative for 

asthma (GINA).48 If there is a clinical indication and perceived clinical benefit from a beta-



blocker for a person with asthma this review suggests that using highly selective beta1-

blockers, such as bisoprolol, at the lowest effective dose, is likely to minimise the risk of 

problematic beta2-blocking bronchospasm. 

Future research 

Major studies of the cardiovascular benefits of beta-blockers have excluded patients with 

asthma – the cardiac benefits for these patients can only be extrapolated from studies from 

which they have been excluded. This should be addressed with future studies including 

these participants.  

To support the safe and appropriate prescribing of cardio-selective beta1-blockers to a 

growing cohort of people with asthma and cardiovascular disease, research clarifying to 

what extent is rescue beta2-agonist therapy affected by use of regular cardio-selective beta1-

blocker therapy and understanding of the dose at which each drug becomes insufficiently 

selective is needed. 

Conclusions 

The pharmacology of cardio-selective beta1-blockers indicates that cardio-selectivity is not 

complete. Small reductions in lung function have been observed after single doses in people 

with asthma but this adverse effect appears to resolve with continued treatment. 

Observational studies have found no increase in moderate or severe asthma exacerbations 

in people with asthma taking regular cardio-selective beta1-blockers. We found no reports of 

asthma deaths caused by cardio-selective beta1-blockers in the published literature and only 

one possible death that was clearly in an asthmatic patient in the VigiBase data, for which 

there was insufficient detail to establish clear causality. Absence of evidence of fatal asthma 

is not necessarily evidence that it does not occur. However, these findings suggest that, 

despite widespread concerns, fatalities or serious asthma exacerbations due to cardio-

selective beta1-blocker use are likely to be extremely rare. The reluctance to use cardio-

selective beta1-blockers in people with asthma is not supported by this evidence. 
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Tables 

 BETA-ADRENOCEPTOR BLOCKERS 

 

Cardio-selective beta1-blockers 

(Relative selectivity of β1 v β2 as 

adapted from Baker et al) 

Non-selective beta-blockers 

(Relative selectivity of β2 v β1 as 

adapted from Baker et al) 

Partial agonist/ISA 
Acebutolol (*2.4) 

Practolol (*>14.1) 

Labetalol (*2.5) 

Alprenolol (*16.2) 

Inverse agonist 

Metoprolol (*2.3, †6.0)  

Atenolol (*4.7, †5.7) 

Bisoprolol (*13.5, †19.6) 

Nebivolol (†40.6) 

Carvedilol (*4.5) 

Propranolol (*8.3) 

Sotalol (*12.0) 

Nadolol (*23.4)  

Timolol (*25.7) 

Table 1 Commonly used beta blockers and their relative beta-adrenoceptor 

selectivity and partial agonist and inverse agonist properties. In brackets is the 

relative cardio-selectivity according to *Baker et al using cell lines expressing 

human adrenoceptors and † Ladage et al in their review figure. A ratio of 1 

demonstrated equal activity at both β1 and β2 adrenoceptors. 

 



 

Table 2 Summary studies included in review. Studies that could be allocated to 

two categories are included in the highest tier (for example meta-analysis 

above non-randomised trial).  

Type of study 
Number of publications found in the search and considered in the 

review 

Meta-analysis or 
systematic review 

4 (3 meta-analysis, 1 systematic review) 

Randomised control trial 
53 (765 participants in total of which 682 people with asthma and 83 

with reversible airways disease) 

Non-randomised trial 
31 (106,915 participants in total of which 63,763 were asthma alone 

and 43,152 were asthma or COPD) 

Literature review 
12 (9 asthma, 1 obstructive lung disease, 1 reversible airways disease 

and 1 on adverse reactions to beta-blockers) 

Other 
27 (8 case reports, 7 murine models, 7 guinea pig models, 4 opinion 

articles, 1 questionnaire) 



 

Cardio-selective 

beta1-blockers 

Reactions coded as asthma Reactions coded as bronchospasm 

Total 
Of which were 

fatal 
 Total 

Of which were 

fatal 

Metoprolol 286 4 322 6 

Atenolol 141 1 385 3 

Bisoprolol 95 0 108 1 

Nebivolol 29 0 32 0 

Betaxolol 18 0 86 0 

Acebutolol 5 1 30 0 

Celiprolol 6 0 41 1 

Landiolol 1 0 0 0 

Esmolol 

Esatenolol 

1 

1 

0 

0 

11 

0 

1 

0 

Table 3 Summary of VigiBase total and fatal reports for cardio-selective beta1-

blockers with asthma or bronchospasm as reported suspected adverse 

reactions from start to December 2019. 

 

 



 

Report Year Cardio-selective beta1-blockers Reported adverse 

drug reactions   Name Dose Duration Indication 

1 1985 Metoprolol Not stated 1.1 years Not stated 
Asthma, (general 

anaesthetic 
medications listed) 

2 2017 Metoprolol 100mg PO OD 
Not stated 

Hypertension 

Asthma, sepsis, 
pneumonia, 
emphysema, 

decreased immune 
response, renal 

cancer 

3 2018 Acebutolol 600mg PO OD 
Not stated 

Not stated 
Asthma, acute MI, 
cardiogenic shock, 
metastatic renal 

cancer 

4 2009 Atenolol 50 mg OD 
Not stated 

Not stated 

Bronchospasm, 
acute MI, cardiac 
failure, aspiration, 

sudden cardiac 
death 

5 2019 Atenolol Not stated 
11 years 

Hypertension 
Asthma, viral 
pneumonia 

(immunosuppressant 
medicines listed) 

Table 4 VigiBase data: clinical details of all five reported fatalities with cardio-

selective beta1-blocker use in patients with an adverse drug reaction of asthma 

or bronchospasm who had evidence of pre-existing asthma. PO (orally), OD 

(once daily), MI (myocardial infarction). 

 

 



Figures 

Figure 1 Pictoral representation of beta-adrenoceptor activity in the presence of 

background catecholamines, beta-agonists and beta-blockers.   

Figure 2 PRISMA flow diagram of articles considered in the literature review 



 



 



Summary of publications considered in the literature review.  

AUTHOR YEAR BETA-BLOCKER 

Number of 
people with 

asthma 
included 

POPULATION 

Meta-analysis or systematic review 

SALPETER 2002 Beta-blockers (cardio-selective) 
 

Reactive airway disease 

MORALES 2016 Beta-blockers (unspecified) 
 

Asthma 

MORALES 2014 Beta-blockers (unspecified) 
 

Asthma 

SALPETER 2002 Beta-blockers (cardio-selective) 
 

Reversible airways disease 

Randomised control trial 

DOROW 1986 Celiprolol 66 Reversible airways disease 

DUNN 1986 Timolol, betaxolol 24 Asthma 

FORMGREN 1976 Metoprolol, practolol 17 Asthma 

LAMMERS 1986 Bisoprolol, Metoprolol 8 Asthma 

SCHINDL 1986 Celiprolol, Atenolol, Metoprolol 18 Asthma 

WILCOCKS 1986 Metoprolol, bevantolol 16 Asthma 

CLAGUE 1984 Propranolol, metopolol 8 Reversible airways disease 

DECALMER 1978 
Atenolol, metoprolol, acebutolol, propranolol, oxprenolol, pindolol, 

timolol 
10 Asthma 

ASTROM 1975 Atenolol, propranolol 5 Asthma 

BENSON 1978 Propranolol, pindolol, acebutolol, atenolol 12 Asthma 

BEUMER 1975 Bunitrolol, practolol 40 Asthma 

BOYE 1977 Atenolol 10 Asthma 

CLAUZEL 1988 Celiprolol 13 Asthma 

GROTH 1986 ICI 141,292, atenolol 12 Asthma 

JOHNSSON 1975 Metoprolol, propranolol 7 Asthma 

MUE 1979 Metoprolol 24 Asthma 

RUFFIN  1979 Propronolol, timolol, metoprolol 12 Asthma 



VAN DEN BERG 1981 Metoprolol 8 Asthma 

VILSVIK 1976 Atenolol, practolol 12 Asthma 

YAMAKAGE 2009 Landiolol, esmolol 60 Asthma 

BAUER 1992 Timolol, butylamino-phenoxy-propanol-acetate 12 Asthma 

BAUER 1994 Metoprolol 18 Asthma 

CHATTERJEE 1986 Bisoprolol, Atenolol 12 Asthma 

CHODOSH 1988 Dilevalol, metoprolol 16 Asthma 

DOSHAN 1986 Celiprolol, propranolol, atenolol 34 Asthma 

ELLIS 1981 Atenolol, propranolol 10 Asthma 

FALLIERS 1986 Labetalol, metoprolol 18 Asthma 

GREEFHORST 1981 Atenolol, metoprolol, acebutolol  8 Asthma 

GREEFHORST 1982 Metoprolol, acebutolol 8 Asthma 

HEDNER 1989 Atenolol, dilevalol 8 Asthma 

JACKSON 1983 Atenolol, labetalol 11 Asthma 

LAMMERS 1984 Bisoprolol, Metoprolol 8 Asthma 

LAMMERS 1985 Atenolol, bevantolol 8 Asthma 

LAMMERS 1986 Xamoterol, Atenolol 11 Asthma 

LOFDAHL 1983 Pafenolol, metoprolol 7 Asthma 

LOFDAHL 1984 Bevantolol, propranolol 8 Asthma 

LOFDAHL 1988 Metoprolol, atenolol 8 Asthma 

MATTHYS 1985 Celiprolol, propranolol 12 Asthma 

PHILIP-JOET 1986 Metoprolol, Bevantolol 7 Asthma 

PUJET 1992 Celiprolol, propranolol, bisoprolol 10 Asthma 

RUFFIN  1982 Propranolol, pindolol, atenolol 12 Asthma 

SCHOENE 1984 Betaxolol, timolol 9 Reactive airways disease 

SHAPPARD 1986 Esmolol 10 Asthma 

VAN ZYL 1989 Celiprolol, atenolol 10 Asthma 

SHORT 2014 Propranolol, esmolol 12 Asthma 

CARLSON 1978 Metoprolol, atenolol 20 Asthma 

DOROW 1982 Propranolol, pindolol, metoprolol 10 Asthma 

ELLIS 1984 Atenolol, metoprolol 8 Asthma 



LARSSON 1982 Labetalol, propranol, practolol 14 Asthma 

LAWRENCE 1982 Atenolol, metopolol 14 Asthma 

LOFDAHL 1981 Atenolol, metoprolol 8 Asthma 

SKINNER 1975 Propranolol, acebutolol 10 Asthma 

CAZZOLA 2000 Nebivolol, celiprolol 12 Asthma 

Non-randomised trial 

HANANIA 2008 Nadolol 10 Asthma 

JONES 1972 Propranolol 6 Asthma 

KOTLYAR 2002 Carvedilol 12 Asthma 

KRAUSS 1984 Atenolol 14 Asthma 

LAMMERS 1988 Atenolol 11 Asthma 

LATIMER 1990 Propranolol 31 Asthma 

MATTSON 1978 Pindolol 8 Asthma 

RYO 1976 Propranolol, practolol, isoproterenol 15 Asthma 

SINGH 1976 Metoprolol, tolamolol, propranolol, practolol 12 Asthma 

HANANIA 2010 Nadolol 10 Asthma 

BRAAT 1991 Metoprolol 7 Asthma 

BUSKIRK 1986 Occular betaxolol 11 Asthma 

FORMGREN 1975 Practolol 29 Asthma 

BARNETT 2005 Beta-blockers (unspecified) 8,390 Asthma, COPD 

BROOKS 2007 Beta-blockers (unspecified) 11,592 Asthma, COPD 

CHEN 2001 Beta-blockers (unspecified) 9510 Asthma, COPD 

EVANS 1996 Beta-blockers (unspecified) 274 Asthma 

GRAFT 1992 Beta-blockers (unspecified) 3,170 Asthma 

JONES 1999 Beta-blockers (unspecified) 1 Asthma 

KAISERMAN 2009 Timolol, betaxolol  693 Obstructive lung disease 

MOOSS 1994 Esmolol 31 Asthma, COPD 

MORALES 2011 Beta-blockers (unspecified) 1,527 Asthma 

MORALES 2017 Beta-blockers (unspecified) 35,502 Asthma 

OLENCHOCK 2009 Beta-blockers (unspecified) 12,967 Reactive airways disease 

PATERSON  1987 Beta-blockers (unspecified) 12 Asthma 



PINTO 2018 Beta-blockers (unspecified) 8922 Asthma 

SINHA 2006 Beta-blockers (unspecified) 5 Asthma 

SULTANA 2019 Atenolol, bisoprolol, metoprolol 53 Thunderstorm asthma 

VERHAMME 2016 Beta-blockers (unspecified) 10,934 Asthma 

LOOP 2019 Beta-blockers (unspecified) 2341 Asthma 

SCHMID 2015 Beta-blockers (unspecified) 815 Asthma 

CRITCHLEY 2013 Nebivolol 13 Asthma 

Literature review 

DOROW 1988 Celiprolol 
 

Reversible airways disease 

ARBOE 2013 Beta-blockers (unspecified) 
 

Asthma 

BOND 2007 Beta-blockers (unspecified) 
 

Asthma 

CHAFIN 1999 Beta-blockers (unspecified) 
 

Asthma 

COVAR 2005 Beta-blockers (unspecified) 
 

Asthma 

HANANIA 2010 Beta-blockers (unspecified) 
 

Asthma 

ORMISTON 2003 Beta-blockers (unspecified) 
 

Obstructive airway disease 

SELF 2011 Carvedilol 
 

Asthma 

SELF 2012 Beta-blockers (cardio-selective) 
 

Asthma 

TATTERSFIELD 1991 Beta-blockers (unspecified) 
 

Asthma 

TIOTIU 2019 Beta-blockers (unspecified) 
 

Asthma 

LEWIS 1993 Beta-blockers (unspecified) 
  

Other 
    

ANDERSON 1979 Metoprolol, Oxprenolol 2 Asthma 

BEVAN 1992 Metoprolol 1 Asthma 

DIAL 1982 Metoprolol 2 Asthma 

DUGGAL 2006 Esmolol 1 Asthma 

MIKI 2003 Betaxolol 1 Asthma 

NAGAOKA 2014 Landiolol  1 Asthma 

WEINREB 1988 Betaxolol 1 Asthma 

WEINSTEIN 1985 Atenolol 1 Asthma 

ASHRAFIAN 2005 Beta-blockers (unspecified) 
 

Asthma, COPD 

LIPWORTH 2009 Beta-blockers (unspecified) 
 

Asthma 



KUIPERS 2018 Beta-blockers (non-selective) 
 

Asthma, COPD 

BOSKABADY 2004 Propranolol 
 

Asthma 

KAMEDA 1986 Labetalol 
 

Asthma 

NAKAGOSHI 1987 Befunolol, carteolol 
 

Asthma 

BOSKABADY 2006 Propranolol 
 

Asthma 

SHAUKAT 2012 Celiprolol 
 

Asthma 

ABUELEZZ 2018 Nebivolol 
 

Asthma 

GATTO 1987 Beta-blockers (unspecified) 
 

Asthma 

NGUYEN 2008 Nadolol 
 

Asthma 

LIN 2008 Metoprolol, ICI118,551 
 

Asthma 

NGUYEN 2009 Alprenolol  
 

Asthma 

NGUYEN 2012 Nadolol 
 

Asthma 

THANAWALA 2015 Alprenolol, carvedilol, propranolol, nadolol 
 

Asthma 

CALLAERTS-VEGH 2004 Carvedilol, nadolol, alprenolol 
 

Asthma 

BAKER 2017 NDD-713 and NDD-825 
 

Asthma 

LIPWORTH 2016 Propranolol, nadolol 
 

Asthma 

RANK 2008 Beta-blockers (unspecified) 
 

Asthma 
 

  


