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Myocardial infarction during anaphylaxis in
a young healthy male with normal
coronary arteries- is epinephrine the
culprit?
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Abstract

Background: Anaphylaxis is an acute, potentially fatal medical emergency. Myocardial injury or infarction in the

setting of an anaphylaxis can be due the anaphylaxis itself, when it is known as Kounis syndrome or it can also be

due to the effect of epinephrine treatment. Epinephrine is considered as the cornerstone in management of anaphylaxis.

Myocardial infarction secondary to therapeutic doses of adrenaline is a rare occurrence and only a few cases have been

reported in literature. The mechanism of myocardial injury was considered to be due to coronary vasospasm secondary

to epinephrine as the coronary angiograms were normal on these occasions.

Case presentation: A 21-year- old previously healthy male got admitted to the local hospital with an urticarial rash and

difficulty in breathing, one hour after ingestion of prawns for which he was known to be allergic. He was treated with

0.5 ml of intramuscular adrenaline (1:1000) which was administered to the lateral side of the thigh, following which he

developed palpitations and tightening type central chest pain. Electrocardiogram showed ST segment depressions in

leads III, aVF and V1 to V5 and he was transferred to a tertiary care hospital. The second electrocardiogram, done 2 h

later, showed resolution of ST segment depressions but new T inversions in leads I and aVL. Troponin I was elevated

with a titer of 2.15 ng/ml. He was treated with sublingual GTN in the emergency treatment unit and the symptoms

resolved. Transthoracic 2D echocardiogram and stress testing with treadmill was normal and CT coronary angiogram

revealed normal coronary arteries.

Conclusion: Here we present a case of a young healthy adult with no significant risk factors for coronary artery disease

who developed myocardial infarction following intramuscular administration of therapeutic dose of adrenalin for an

anaphylactic reaction. The postulated mechanism is most likely an alpha receptor mediated coronary vascular spasm.

However the use of adrenaline in the setting of life threatening anaphylaxis is life saving and the benefits far outweigh

the risks of adverse effects. Therefore the purpose of reporting this case is not to discourage the use of adrenaline in

anaphylaxis but to make aware of this potential adverse effect which can occur in the acute setting.
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Background

Myocardial infarction occurring in the context of an

anaphylactic reaction can occur due two possible reasons.

One being the anaphylaxis itself causing allergic myocardial

infarction, known as Kounis syndrome and the other being

the use of epinephrine resulting in myocardial injury.

Epinephrine is considered as the cornerstone in the man-

agement of anaphylaxis. Intramuscular injection of 1:1000

adrenaline to a maximum dose of 0.5 mg is recommended

in the management of anaphylaxis [1, 2]. Intravenous use is

less often used in anaphylaxis. There have been a few cases

of myocardial infarction occurring as a result of therapeutic

doses adrenaline for anaphylaxis, reported in the previous

case reports [3–7].The mechanism of myocardial injury

was considered to be due to coronary vasospasm secondary

to epinephrine as the coronary angiograms were normal in

these occasions.

Here we report a case of a young healthy male who

developed myocardial infarction following administra-

tion of therapeutic dose of intramuscular adrenaline for

an anaphylaxis.

Case presentation

A 21-year-old Sri Lankan male developed urticaria and dif-

ficulty in breathing one hour after ingestion of prawns, for

which he was known to be allergic. He got admitted to the

local hospital 2 h after the onset of symptoms. On admis-

sion to the local hospital he was dyspnoeic with a respira-

tory rate of 28/min and widespread rhonchi. His pulse rate

was 94 beats per minute and the blood pressure was 100/

70 mmHg. He was treated with intravenous hydrocortisone

200 mg, intravenous chlorpheniramine 10 mg and 0.5 ml of

adrenaline (1:1000 solution) intramuscularly to the upper

lateral side of the thigh (vastus lateralis). Ten minutes after

the administration of adrenalin, he developed palpitations

and tightening type central chest pain with autonomic

symptoms. The pain lasted for about 30 min and resolved

spontaneously. The first electrocardiogram (ECG), which

was taken at the local hospital showed a sinus tachycardia

and ST segment depressions in leads III, aVF and V1 to

V5(Fig. 1). He was not given any treatment for the chest

pain in the local hospital and was transferred to our

hospital about 2 h from the onset of the pain.

On admission to our hospital, he was not dyspnoeic

and his pulse rate was 100 beats per minute and the

blood pressure was 100/60 mmHg. His respiratory rate

was 18/min and had a few rhonchi on auscultation. Rest

of the examination was normal. The second ECG which

was done in our hospital, 2 h after the 1st one, showed

resolution of ST segment depressions but new T inver-

sions in leads I and aVL (Fig. 1). These T in versions per-

sisted in subsequent ECGs (Fig. 1). Troponin I done 6 h

after the event was positive with a titer 2.15 ng/ml

(<0.5). The test was repeated on the second day and it

was still positive with a tire of 0.69 ng/ml. He was given

sublingual glyceryl trinitrate 0.4 mg single dose after

admission to our hospital. However antiplatelets and

statins were not given and anticoagulation was not

started as the most likely cause was assumed to be

coronary vasospasm rather than plaque rupture.

He was previously healthy and did not have any risk

factors for premature coronary vascular disease such as

smoking. He has had a history urticaria to prawns but

there was no previous history of anaphylaxis. He did not

have asthma. There was no family history of diabetes,

ischemic heart disease or premature deaths due to

cardiovascular diseases. He worked as a computer oper-

ator trainee and was unmarried.

Fig. 1 Electrocardiograms taken after adrenaline administration. 1 = The first ECG which taken at the local hospital (15 min after the chest pain / 25 min

after the adrenalin) showing a sinus tachycardia of 109/min and ST segment depression in leads III, aVF and V1 to V5. 2 = The Second ECG taken 2 h after

the 1st one showing resolution of ST segment depressions and new T inversions in leads I and aVL. 3 = T inversions persisted in subsequent ECGs
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Further investigations which were done at our unit in-

cluded transthoracic 2D echocardiogram which revealed

an ejection fraction of 60% with no wall motion abnor-

malities. We did not proceed with a coronary angiogram

as the patient was a young healthy adult and the cardi-

ology team concluded that coronary artery vasospasm to

be the likely cause for the myocardial ischaemia rather

than atherosclerotic coronary artery disease. Subsequent

stress ECG with treadmill was normal and CT coronary

angiogram revealed normal coronary arteries (Fig. 2).

Complete blood count and renal functions were normal.

Chest x ray was also normal. Fasting blood sugar was

98 mg/dl and the lipid profile was normal.

Patient was asymptomatic during the hospital stay and

was discharged after 2 days. At subsequent reviews he

remained asymptomatic.

Discussion and conclusion

The patient presented in this case fulfilled the criteria

for an acute myocardial infarction according to the uni-

versal definition of myocardial infarction as the patient

had elevated cardiac troponins above 99th centile of the

upper limit with a falling pattern with clinical evidence

of ischemic type chest pain and significant new ST and

T wave changes [8]. It is most likely type 2 myocardial

infarction according to the third universal classification

of myocardial infarction because the most likely under-

lying mechanism is coronary vasospasm [8].

Myocardial injury or infarction in the setting of an

anaphylaxis can be due the anaphylaxis itself, when it is

known as Kounis syndrome or can also due to the effect

of epinephrine treatment. Kounis syndrome or allergic

angina is an acute coronary syndrome occurring in asso-

ciation with conditions that involves mast cell activation

such as hypersensitivity reaction,anaphylactic or anaphy-

lactoid conditions [9–11].The chemical mediators that

are involved are neutral proteases including tryptase and

chymase, arachidonic acid products, histamine, platelet

activating factor and a variety of cytokines and chemo-

kines. It is believed that these mediators induce coronary

vasospasm resulting in myocardial ischemia and infarc-

tion. Kounis syndrome consists of 3 variants. Type I is

where patients with normal coronary arteries without

predisposing factors for coronary artery disease develop

coronary artery spasm with normal cardiac biomarkers

or infarction with elevated biomarkers. This is most

likely due to endothelial dysfunction or microvascular

angina. The type II variant includes patients with

inactive but quiescent preexisting atheromatous plaques,

in whom the allergic insult leads to plaque erosion or

rupture, leading to acute coronary event. The type III

variant includes coronary artery stent thrombosis

secondary to allergic reaction [9, 10]. There were several

reported cases of patients where they have developed

acute coronary syndrome following allergic reaction,-

most of which have occurred prior to receiving epineph-

rine and only one occasion where it occurred after the

use of epinephrine [12, 13].

Epinephrine induced myocardial infarction in the setting

of management of anaphylaxis has been reported only on

a few occasions. There have been five reported cases

where therapeutic doses of epinephrine had caused myo-

cardial infarction [3–7]. Out of these reports one was after

intravenous injection, another after intramuscular use of

epinephrine and two cases following subcutaneous

injection and one other where a subcutaneous epi pen

auto injector use. The cases by Shaver and colleagues,

Fig. 2 Normal CT coronary angiogram. a = Normal left circumflex

artery. b = Normal Right coronary artery and posterior descending

artery. c = Normal Ramus intermedius artery
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Ferry and colleagues, Rubio and colleagues and Saff and

colleagues were similar to our patient as the patients were

previously healthy individuals and have developed myo-

cardial infarction after use of epinephrine and normal

coronary arteries were demonstrated later. However in the

case reported by Cunnigton and colleagues, the patient

described had been on propranolol before the incident

and they have identified it as a potential predisposing

factory for epinephrine induced vasospasm.

Our patient was a 21 year old young healthy male who

did not have any modifiable or non-modifiable risk factors

for coronary artery disease. He had minimal cardiovascular

symptoms up to two hours from the onset of allergy, but

developed chest pain and palpitations 10 min following

administration of epinephrine with associated ECG changes

and elevated cardiac biomarkers. This temporal relationship

is in more favor of epinephrine as the cause of myocardial

infarction rather than the Kounis syndrome, but still it

cannot be excluded. A likely mechanism postulated for the

myocardial infarction by epinephrine was coronary

vasospasm induced by it as the subsequent CT coronary

angiogram demonstrated normal coronary vasculature.

Epinephrine has a high affinity for beta1, beta 2, alpha

1 and alpha 2 receptors in cardiac and smooth muscles

of the vascular walls [14]. Stimulation of Beta 1 and Beta

2 leads to increased cardiac contractility and rate and di-

lates coronary arteries whereas alpha 1 and 2 receptors

mediate vasoconstriction including that of the coronary

vasculature. At low doses, beta-adrenergic effects are

predominant whereas at higher doses, alpha effects are

more pronounced. [14]. Yasue and his colleagues did an

experimental study on four patients with prinzmetal’s

variant form of angina and demonstrated severe coron-

ary artery spasm induced by administration of epineph-

rine and propranolol together [15].

Even though our patient developed myocardial infarc-

tion following intramuscular administration of epineph-

rine it was considered to be a relatively safe route of

epinephrine administration [16]. From the limited data

available regarding the safest route of administration of

epinephrine in anaphylaxis it is demonstrated that intra-

venous route is associated with more cardiovascular

events than the intramuscular route. This was shown in

an observational study done by Campbell and his col-

leagues on 573 patients who presented with anaphylaxis

and managed with epinephrine administered by various

routes [17]. Risk of overdose of epinephrine in this

group was higher with the intravenous route as well.

Intravenous overdose of epinephrine was a known cause

of coronary vasospasm [18]. However even local infiltra-

tion of therapeutic doses of epinephrine with the

purpose of reducing bleeding is known to cause coron-

ary vasospasm [19]. Patients who are at risk of develop-

ing coronary artery spasms following administration of

epinephrine is an area that needs to be explored. Old

age, preexisting coronary artery disease and being on a

beta blocker were some of the risk factors for epineph-

rine induced myocardial ischemia based on available

evidence [11, 20, 21].

However even though there are no randomized con-

trolled trials available on the use of adrenaline in anaphyl-

axis it is clearly evident from the available literature that

early use of adrenaline is life saving and associated with a

better outcome than delayed use [22, 23]. Therefore even

though myocardial ischemia could occur on rare occasions

even with therapeutic doses of adrenalin, this should not

prevent the early use of adrenaline as a lifesaving medica-

tion. There are no absolute contraindications for the use of

adrenaline in the setting of life threatening anaphylaxis as

the risk of anaphylaxis is far greater than the risk of adverse

effects [24].The attending physician should be aware and

be vigilant of the possible adverse effects of adrenaline and

take necessary remediable steps if they occur.

Most occasions of myocardial injury secondary of

adrenaline were treated with nitrates with intravenous

infusions or sublingual administration and calcium chan-

nel blockers [3, 6]. Our patient was treated with sublingual

nitrates in the emergency unit and was not started on

further treatment as he remained asymptomatic.

Here we presented a case of a young healthy adult with

no significant risk factors for coronary vascular disease

who developed myocardial infarction following a thera-

peutic dose of intramuscular administration of adrenalin

for an anaphylactic reaction. Even though intra muscular

administration of adrenalin is considered a safe route, this

case illustrates that on rare occasions myocardial ischemia

could result. The postulated mechanism is most likely an

alpha 1 receptor mediated coronary vascular spasm.

However the use of adrenaline in the setting anaphylaxis

is life saving and the benefits far outweighs the risks of ad-

verse effects. Therefore the purpose of reporting this case

is not to discourage the use of adrenaline in anaphylaxis

but to make aware of this potential adverse effect which

can occur in the acute setting.

Abbreviations

ECG: Electrocardiogram

Acknowledgements

This case report was supported by doctors working in ward 55, national

hospital of Sri Lanka, in acquisition, analysis and interpretation of data.

The CARE guidelines were followed for this case presentation.

Funding

No source of funding.

Availability of data and materials

The datasets supporting the conclusions of this article are included within

the article.

Jayamali et al. BMC Cardiovascular Disorders  (2017) 17:237 Page 4 of 5



Authors’ contributions

Dr. WDJ collected data, followed up the patient and did the literature review

and drafted the manuscript. Dr. HMMTBH helped with the literature review

and did the preliminary corrections of the manuscript. A.K corrected the

manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate

Not applicable.

Consent for publication

Written informed consent was obtained from the patient for publication of

this case report and accompanying images. A copy of the written consent is

available for review by the Editor-in-Chief of this journal.

Competing interests

The authors declare that they have no competing interests

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in

published maps and institutional affiliations.

Received: 6 February 2017 Accepted: 21 August 2017

References

1. World allergy organization guidelines for the assessment and management

of anaphylaxis. World Allergy Organization Journal. 2011;4(2):13.

2. Working group of the resuscitation council(UK); Emergency treatment

of anaphylactic reactions,Guidelines for health care providers:

2008;77(2):157-69.

3. Shaver KJ, Adams C, Weiss SJ. Acute myocardial infarction after

administration of low dose intravenous epinephrine for anaphylaxis. CJEM.

2006 Jul;8(4):289–94.

4. Cunnington C, McDonald JE, Singh RK;Epinphrine induced myocardial

infarction in severe anaphylaxis:is non-selective beta blockade a contributory

factor?: Am J Emerg Med 2013 Apr;31(4):759,e1-2. Epub 2013 Feb 4.

5. Ferry BR, Henry RL, Kern MJ. Epinephrine induced myocardial infarction in a

patient with angiographycally normal coronary arteries. Am Heart J.

1986;111:1193–5.

6. Rubio CJA, Oteo DJF, Maicas BC, et al. An adrenaline induced vasospasm as

the form of presentation of vairent angina. Rev Esp Cardiol. 1999;52(4):273–6.

7. Saff R, Naggas A, Flink JN. Myocardial infarction induced by coronary

vasosoasm after self-administration of epinephrine. Annals of allergy. 1993

May;70(5):396–8.

8. Thygesen K, Alpert JS, Jaffe AS, Simoons M. L et al. Third universal definition

of myocardial infarction European Heart Journal. 2012;33:2551–67. doi: 10.

1093/eurheartj/ehs184.

9. Kounis NG. Kounis syndrome (allergic angina and allergic myocardial

infarction): a natural paradigm? Int J Cardiol. 2006;110:7–14.

10. Kounis NG. Coronary hypersensitivity disorder: the Kounis syndrome. Clin

Ther. 2013;35(5):563–71.

11. Lieberman P, Simons FE.Clin Exp Allergy. 2015 Aug;45(8):1288–95. doi: 10.

1111/cea.12520. Review. Erratum in: Clin Exp Allergy. 2015 Dec;45(12):1914.

PMID: 25711241.

12. Gangadharan V, Bhatheja S, Balbissi KA; Kounis syndrome - an atopic monster

for the heart. Cardiovascular Diagnosis and Therapy. 2013;3(1):47.

13. Gikas A, Lazaros G, Kontou-Fili K. Acute ST-segment elevation myocardial

infarction after amoxycillin-induced anaphylactic shock in a young adult

with normal coronary arteries: a case report. BMC Cardiovasc Disord. 2005;5:

6. Published online 2005 Feb 25. doi: 10.1186/1471-2261-5-6.

14. Overgaard CB. Dzaik.Inotroohs and vasopressors:review of physiology and

clinical use in cardiovasculardisease. Circulation. 2008;2008(118):1047–56.

15. Yasue H, Touyama M, Kat o H, et al. Prinzmetal’s variant form of angina as a

manifestation of alpha adrenergic receptor mediated coronary artery spasms:

documentation by coronary arteriography. Am Heart J. 1976;91:148–55.

16. Wood JP, Traub SJ, Lipinski C. Saftey of epinephrine for anaphylaxis in

emergency setting. World J Emerg Med. 2013;4(4):245–51.

17. Campbell RL,Bellolio MF, Hess EP; Epinephrine in anaphylaxis:higher risk of

cardiovascular complication and overdose after administration of intravenous

bolus epinephrine compared with intramuscular epinephrine;J Allergy Clin

Immunol Pract ; 2015,vol.3 (1)76-80,doi10.

18. Karch SB. Coronary artery spasm induced by intravenous epinephrine

overdose. Am J Emerg Med. 1989;7:485–8.

19. Lee JY, Hong SJ, Chon JY, Kwon SY. Cardiac arrest induced by submucosal

injection of epinephrine in a patient with variant angina. Rhinology. 2010;

48(2):251–3.

20. McLean-Tooke APC, Bethune CA, Spickett GP. Adrenaline in the treatment

of anaphylaxis:what is the evidence? BMJ. 2003 Dec 6;327(7427):1332–5.

21. Lang DM. Anaphylactoid and anaphylactic reactions. Hazards of beta

blockers. Drug Saftey. 1995;12(5):299–304.

22. Sampson HA, Mendelson L, Rosen JP. Fatal and near fatal anaphylactic

reactions to food in children and adolescents. NEJM. 1992;327:380–4.

23. Soreide E, Buxrud T, Harboe S. Severe anaphylactic reactions outside

hospital:aetiology,symptoms and treatment. Acta Anaesthesiol Scand.

1988;32:339–42.

24. Simons KJ, Simons FE. Epinephrine and its use in anaphylaxis: current issues.

Curr Opin Allergy Clin Immunol. 2010;1;10(4):354-61.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Jayamali et al. BMC Cardiovascular Disorders  (2017) 17:237 Page 5 of 5

http://dx.doi.org/10.1093/eurheartj/ehs184
http://dx.doi.org/10.1093/eurheartj/ehs184
http://dx.doi.org/10.1111/cea.12520
http://dx.doi.org/10.1111/cea.12520
http://dx.doi.org/10.1186/1471-2261-5-6

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

