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Acute Myocardial Ischemia Following Bee Sting 
in an Adolescent Male: A Case Report
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	 Patient:	 Male, 16-year-old
	 Final Diagnosis:	 Anaphylaxis
	 Symptoms:	 Chest pain • pulmonary edema
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Critical Care Medicine

	 Objective:	 Unusual clinical course
	 Background:	 Epinephrine for anaphylactic shock is the standard life-saving treatment in the emergency department. Cardiac 

symptoms after epinephrine administration in a child with no prior cardiac history are often not suspected. We 
describe a presentation of diastolic cardiac dysfunction after anaphylaxis from a bee sting in an adolescent 
male.

	 Case Report:	 A 16-year-old male with no prior history of allergy presented with anaphylaxis following a bee sting. The pa-
tient received an inadvertent intravenous rather than intramuscular dose of 1: 1000 epinephrine, leading to 
myocardial ischemia. Diastolic dysfunction resulting from myocardial ischemia and fluid resuscitation led to 
development of pulmonary edema. The patient required epinephrine drip for hemodynamic support and BiPAP 
for respiratory support.

	 Conclusions:	 This case highlights the risk of giving a rapid intravenous push of epinephrine, which converted an anaphy-
lactic reaction to cardiogenic shock. Anaphylaxis-related coronary ischemia (Kounis) syndrome is another less 
likely etiology for our patient’s presentation.
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Background

Anaphylaxis and anaphylactic shock are very frequent presen-
tations in any emergency department. Epinephrine steroids 
and volume resuscitation are standard management strate-
gies with excellent response rates [1]. Cardiac symptoms af-
ter anaphylaxis or after treatment with epinephrine are, how-
ever, not often suspected. In this case report, we describe an 
unusual presentation of diastolic cardiac dysfunction after bee 
sting anaphylaxis and treatment with intravenous epinephrine.

Case Report

A 16-year-old male (weight 56.7 Kg) with a past medical history 
of attention deficit hyperactivity disorder, presented to the 
Emergency Department (ED) after being stung by an insect 
(possibly a bee) behind his right ear. His initial symptom was 
swelling at the site and “feeling weird”. There were no com-
plaints of chest pain or shortness of breath. EMS was called, 
and paramedics placed an IV and gave the patient 50 mg of 
IV Benadryl and inadvertently administered 0.3 mg of 1: 1000 
epinephrine by rapid push. Initial emergency vital signs were 
systolic blood pressure 103/69 mmHg and heart rate 105. He 
was sleepy but arousable. He received an additional 20 mL 
per kilo fluid for hypotension, as well as H2 blocker and ste-
roids. Shortly after arrival at the ED, he reported feeling chest 
pain and had an EKG done, which showed T wave inversion 
in inferior leads, suggestive of acute ischemia (Figure 1). 

He received aspirin based on the EKG. The initial troponin was 
0.169 ng/mL and brain natriuretic peptide (BNP) was 13 pg/ml. 
The patient became progressively hypotensive in the ED and 
received an additional 20 mL/kg crystalloid (lowest BP record-
ed 78/58). The peripheral exam was significant for cold ex-
tremities with poor perfusion. A bedside echo done in the ED 
showed qualitatively normal systolic function. He also became 
progressively hypoxemic and required high-flow nasal can-
nula of up to 40 L 100% oxygen to maintain oxygen at equal 
to or more than 90%. A chest x-ray was done, which showed 
pulmonary edema (Figure 2). Peripheral venous blood gas 
showed pH 7.22/PCO2 52.6/BD -6 and lactate of 3.7 mmol/L. 
Because of persisting hypotension, cold extremities, and pul-
monary edema, an epinephrine drip was started, which was 
up-titrated up to 0.1 mcg/kg/min. An echo done on epinephrine 
of 0.1 mcg/kg/min showed a dilated left atrium with an overall 
normal left ventricle systolic function (EF Teicholz: 62.9%) and 
relatively hyperdynamic apical segments but normal contrac-
tility of basal segments in the presence of tachycardia, mod-
erate mitral valve regurgitation, and abnormal inflow Doppler 
to the mitral valves with fused E and A waves suggesting di-
astolic dysfunction. The origins of coronary arteries were nor-
mal (Videos 1, 2). Because of the significant hypoxemia, the pa-
tient was switched to non-invasive BiPAP ventilatory support of 
18/8. His serum lactate level peaked at 5.0 mmol/L, 6 h after 
the bee sting, and troponin peaked at 1.708 ng/mL (12 h after 
the bee sting). Our patient’s clinical shock fluctuated between 
“cold” and “warm” in the initial hours of therapy, although ex-
act systemic vascular resistance (SVR) determination was not 

Figure 1. �12-lead EKG on admission: Sinus tachycardia 105 bpm. T wave inversion in inferior leads suggestive of acute ischemia.
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Figure 2. CXR showing pulmonary edema.

Video 2. ECHO showing moderate mitral regurgitation.

Video 1. �Four-chamber view of the LV systolic function, showing 
good function, without evidence of regional wall 
motion abnormality.

possible due to lack of invasive monitoring. Overnight, the pa-
tient gradually recovered normal blood pressure. Epinephrine 
was weaned off by the morning. A repeat EKG done 1 day af-
ter admission showed resolution of T wave inversion (Figure 3). 
The pulmonary edema gradually resolved over 2 days. A re-
peat echo done the next day and EKG done 3 days after ad-
mission showed normalization of systolic and diastolic left ven-
tricle function while off inotropic support and improved mitral 
regurgitation. The patient was discharged on hospital admis-
sion day 4 with a prescription of EpiPen. The time sequence 
of events is shown in Figure 4.

Discussion

We have described a case of anaphylaxis with a bee sting, 
which was complicated by an inadvertent intravenous admin-
istration of 1: 1000 epinephrine at standard dosing. The in-
travenous injection of the intramuscular concentration of epi-
nephrine led to myocardial ischemia and diastolic dysfunction. 
The resulting hypotension and fluid resuscitation lead to de-
velopment of pulmonary edema.

Epinephrine given intramuscularly or subcutaneously is the 
standard life-saving treatment for anaphylaxis. Intravenous epi-
nephrine has also been advocated in small doses (0.002 mg/kg) 
for hypotension and 0.01 mg/kg for the presence of cardio-
vascular collapse [1]. Intravenous epinephrine is associated 
with more complications compared to the intramuscular route. 
Campbell et al. studied 573 emergency department patients 
treated for anaphylaxis, finding that adverse effects included 
arrhythmia, cardiac ischemia, stroke, angina, and hypertension. 

The incidence of the adverse effects was significantly higher in 
patients who received intravenous vs. intramuscular adminis-
tration (10% vs. 1.3%, p=0.006). Similarly, overdose occurred 
with 13.3% of the IV bolus compared to 0% of the intramus-
cular doses [2]. Intravenous epinephrine should always be giv-
en diluted to 1: 10 000 or higher and should always be given 
slowly [3]. Rare reports of iatrogenic epinephrine overdose [4] 
describe myocardial stunning with akinetic basal and mid seg-
ments of the left ventricle but hyperdynamic apical segments, 
and severely abnormal diastolic function. It is associated with 
relatively modest elevation of biochemical markers of myo-
cardial necrosis. Increased myocardial oxygen demand and 
decreased supply (with hypotension related to anaphylaxis) 
complicates myocardial oxygen delivery, leading to ischemia. 
The increased left ventricle filling pressure leads to pulmo-
nary venous hypertension, and fluid exudates into the alve-
olar space, resulting in pulmonary edema [5]. Sporadic case 
reports of epinephrine administered for treatment of anaphy-
laxis leading to myocardial infarction have been reported both 
in the adult and pediatric literature, although more common-
ly in adults with pre-existing coronary vascular disease [3,6]. 
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1:30 PM–

Rash wheezing.
Blood pressure 171/128,
patient received IV
epinephrine

1:15 PM–

Patient struck
by bee

Day 2, 9 AM

Patient o� BiPAP

5:09 PM

Patient admitted to ICU.
Epinephrine drip at
0.1 µg/kg/hour.
Started on BiPAP.

Echo done

Day 2,  10 AM

Epinephrine o�

Day 3,  10 AM

Patient discharged from
PICU

Day 3, 2 AM

Patient o� oxygen

Day 4

Discharge home

3:22 PM

Chest pain/EKG/troponin/
aspirin

4 PM

Hypoxia.
Initiation of high
�ow canulla

2:15 PM

Patient arrive to the
Emergency Department.
Blood pressure 103/69
HR 105

3 PM

Blood pressure 88/54.

Fluids/steroids

3:22–4 PM

Hypotension. More
�uid (total 3 L).
Epinephrine started.

Figure 4. Sequence of events timeline.

Figure 3. �12-lead ECG 1 day after admission. Sinus tachycardia 115 bpm. T wave inversion in inferior leads is now resolved. 
QTc prolongation 460 ms. (QTc normalized on discharge ECG).

Tripathi S. et al.: 
M.I after I.V Epi

© Am J Case Rep, 2020; 21: e922120

e922120-4 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



A case report of myocardial infarction after nebulized epineph-
rine for croup in an 11-year-old boy has also been described [7].

It is also possible that the anaphylaxis itself leads to coronary 
ischemia. Acute myocardial infarction after a wasp sting has 
also been described in the literature [8]. Nicholas Kounis first 
described a syndrome of “allergic angina” or coronary spasm; 
this has been termed Kounis syndrome [9]. This represents a 
manifestation of endothelial dysfunction or microvascular an-
gina and sometimes progresses to an allergic acute myocardial 
infarction, and may be related to histamine- and leukotriene-
induced coronary vasoconstriction, as well as platelet activa-
tion [10]. All factors that can trigger anaphylaxis can also trig-
ger Kounis syndrome, including several kinds of food, drugs, 
and environmental exposures. Even prednisolone given for 
the treatment of anaphylaxis has been shown to cause acute 
myocardial infarction resembling Kounis syndrome [11]. Three 
variants of this syndrome have been described. Type I variant 
(coronary spasm) includes patients with healthy or near-nor-
mal coronary arteries, Type II variant includes patients with 
pre-existing atheromatous disease, and Type III variant in-
cludes patients with coronary artery stent thrombosis in the 
setting of anaphylaxis [12]. It is possible that clinical ischemia 
with anaphylaxis is often un recognized. A prospective study 
of 138 911 emergency department patients showed Kounis 
syndrome had a prevalence rate of 19.4/100 000, and 3.4% 
of allergy patients had Kounis syndrome [13].

Our patient either had an anaphylaxis-related coronary isch-
emia or coronary ischemia related to an intravenous dose of 
epinephrine. However, since our patient did not report chest 
pain prior to receiving epinephrine, it is more likely that his 
coronary ischemia was related to epinephrine overdose rath-
er than Kounis syndrome. Also, echocardiography showed no 

segmental wall motion abnormalities corresponding to coro-
nary distribution seen in Kounis syndrome, but it showed a 
relatively hyperdynamic apex compared to basal segments, 
which is more characteristic of epinephrine overdose. In ret-
rospect, it can be argued that most of the morbidity with this 
patient was iatrogenic. The patient had an allergic reaction to 
a bee sting; however, a later IV dose of epinephrine may have 
caused him to develop cardiogenic shock. This was under-
recognized at that time, and he was treated for anaphylactic 
shock, at least initially, with volume resuscitation. In the set-
ting of diastolic dysfunction with coronary ischemia, volume 
resuscitation leads to pulmonary edema.

Conclusions

Our case demonstrates the consequences of an intravenous 
epinephrine overdose leading to severe diastolic dysfunction of 
the left ventricle, which converted an anaphylactic reaction to 
cardiogenic shock. It is essential to be cognizant of this possi-
bility in patients with anaphylaxis who received multiple dos-
es of epinephrine. Kounis syndrome should also be consid-
ered in patients with anaphylaxis presenting with chest pain, 
as misdiagnosis of this condition can be fatal and a high in-
dex of suspicion is of paramount importance.
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