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Abstract

Anaphylactic reactions to Hymenoptera stings account for nearly 30% of all animal-related deaths in the U.S. The aim of our 
study was to investigate the impact of beta-blockers on the severity of anaphylactic reactions. A comprehensive literature review, 
encompassing 3567 patients, reveals a 37% anaphylaxis rate among beta-blocker users following Hymenoptera stings. Notably, 
patients on beta-blockers exhibit higher rates of severe reactions compared to non-users. Although limited by data constraints, 
our findings suggest an increased risk of severe and potentially lethal outcomes in beta-blocker users after bee stings. Clinicians 
should consider alternative therapies for individuals with a history of anaphylaxis to bee stings and contemplate ‘accelerated’ 
immunotherapy. Further research is needed to refine risk quantification and guide clinical decision-making.
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Introduction
Almost 30% of all animals related deaths in Americans are 

attributable to anaphylactic reactions to Hymenoptera (hornets, 
wasps, and bees) stings. Beta-blockers are one of the most pre-
scribed classes of medication in the U.S., with tens of millions of 
Americans on beta-blocker therapy. Epinephrine is a cornerstone 
in the emergent management of such reactions, and beta-blockers 
may attenuate the effectiveness of epinephrine and the body’s en-
dogenous adrenergic response in anaphylaxis [1,2].

Materials and Methods
Methods

A literature review of online databases was conducted search-
ing the keywords Hymenoptera, anaphylaxis, bee stings, and be 

 
ta-blockers. Any patients less than 18 years old, or papers with 
no mention of beta-blockers, were excluded. Reaction grading 
was standardized to the Mueller Scale, with Grades III and IV be-
ing considered anaphylactic reactions. The rates of anaphylaxis in 
Hymenoptera stings were compared between those patients on be-
ta-blockers and those not on beta-blockers (Figures 1,2) (Table 1).

Results and Discussion
Results

A total of 3567 reported patients were included in the analysis, 
1688 of which suffered anaphylactic reactions (Mueller Scale Grade 
III or IV). Patients on beta-blockers had a 37% rate of anaphylactic 
reactions following Hymenoptera stings. Two of the largest studies 
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individually showed that patients on beta-blockers had a higher 
rate of anaphylactic reactions following Hymenoptera stings com-

pared to those patients not on beta-blocker therapy (35% vs. 20% 
and 72% vs. 67%).

Figure 1: Comparison of Allergic Reaction Severity in Patients on β-Blockers vs. Non-β-Blocker Therapy Following Hymenoptera 
Stings. The two largest studies demonstrated higher rates of severe (Mueller Grade III or IV) reactions in patients on β-blocker therapy.

Figure 2: Anaphylactic Reaction Rates in patients on β-Blockers vs. No β-Blockers. Of the total 3567 patients, 1688 suffered 
anaphylactic reactions (Mueller Grade III or IV). Patients on β-blocker therapy had higher rates of anaphylaxis after Hymenoptera stings.

Table 1: Allergic Reaction Severity Classification by Mueller.

Allergic Reaction Severity Classification by Mueller

Grade I Generalized urticaria, itching, malaise, and anxiety

Grade II Any of the above plus 2 or more of the following: angioedema, chest constriction, nausea, omitting, diarrhea, abdominal pain, dizziness

Grade III Any of the above plus two or more of the following: dyspnea, wheezing, stridor, dysarthria, hoarseness, weakness, confusion, feeling of 
impending disaster

Grade IV Any of the above plus two or more of the following: fall in blood pressure, collapse, loss of consciousness, incontinence, cyanosis
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Discussion

While statistical analysis was restricted by the limited nature 
and heterogenicity of the data available, this data indicates that 
individuals on beta-blockers are at an increased risk of suffering 
severe and potentially lethal reactions after bee stings.

Conclusion
While further research is needed to better quantify these risks, 

clinicians should consider alternatives to beta-blocker therapy in 
individuals with a known anaphylactic reaction to bee stings giv-
en the increased risk of severe and potentially lethal outcomes if 
exposed to Hymenoptera venom. Such individuals should be evalu-
ated on a case-by-case basis and if beta-blocker therapy is deemed 
essential, then ‘accelerated’ immunotherapy should be considered. 
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