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ABSTRACT
This case describes a 29-year-old woman who presented with an acute severe anaphylactic reac-
tion to penicillin. In addition to other medications administered in the emergency department,
she received 0.1 mg intravenously of 1:10 000 epinephrine, after which she immediately devel-
oped severe chest pain. Her ECG showed ST elevations consistent with an anterior myocardial in-
farction, and her serum troponin level was elevated. A CT angiogram showed no signs of coronary
artery disease or abnormal anatomy. This case is an example of vasospasm-induced myocardial in-
jury and illustrates a potential danger of intravenous epinephrine use. The authors were able to
identify only 2 other case reports where therapeutic doses of epinephrine have been reported to
cause this phenomenon.

RÉSUMÉ
Le cas d’une femme de 29 ans victime d’une violente réaction anaphylactique à la pénicilline est
décrit. En plus des médicaments administrés dans la salle d’urgence, la patiente reçut 0,1 mg de
1:10 000 d’épinéphrine intraveineuse après quoi elle manifesta une douleur intense à la poitrine.
Son ECG révéla une élévation du segment ST correspondant à un infarctus du myocarde antérieur
et son taux sérique de troponine était élevé. Un angiogramme CT ne révéla aucun signe de ma-
ladie coronarienne ni d’anomalie anatomique. Ce cas est un exemple de blessure myocardique
provoquée par un spasme vasculaire et illustre le danger potentiel du recours à l’épinéphrine in-
traveineuse. Les auteurs furent en mesure d’identifier seulement deux autres observations ayant
signalé que des doses thérapeutiques d’épinéphrine avaient causé un tel phénomène.
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Introduction

Anaphylaxis is an acute medical condition that is often di-
agnosed and treated in the emergency department (ED).
The use of epinephrine for severe anaphylaxis has been
considered standard care for many years. The dose and
route of administration is generally based on the severity
of disease and the rapidity with which one wants to ob-
serve a response. Subcutaneous (SC) epinephrine is con-
sidered safe in patients who have no history of ischemic

cardiac disease. In addition to H1 and H2 blockers and
steroids, Salamone suggests epinephrine for signs of circu-
latory shock, but recommends an initial dose of 0.5 mg of
a 1:10 000 solution.1 Krauss, in an e-medicine article on
anaphylaxis, states that epinephrine should be used in
cases of severe anaphylaxis and lists routes as sublingual,
SC or intravenous (IV). He suggested an IV dose of 0.1
mg of a 1:10 000 solution can be given slowly.2

Vasospastic angina is a rare condition, tending to occur
at night or at rest, and is worsened by smoking.3 Relatively
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few cases have been reported in the literature.4 In the case
reported below, a patient received IV epinephrine for the
treatment of severe anaphylaxis. This was followed imme-
diately thereafter with the development of an acute my-
ocardial infarction (AMI), presumably as a result of epi-
nephrine-induced coronary vasospasm.

Case report

Emergency department course
A 29-year-old woman was prescribed penicillin V for
pharyngitis by her primary care provider 2 days before ED
presentation. On that same day she took 1 dose in the after-
noon and a 2nd dose between 6 and 8 pm that night, but
denies taking any further doses during the day before pre-
sentation. In addition to the penicillin the patient had taken
ibuprofen on several occasions in the previous 2–3 days for
her sore throat. She denied having taken any other over-
the-counter medications or prescription drugs, including
oral contraceptives. She presented to the ED at approxi-
mately 1:45 am complaining of lip swelling and shortness
of breath. Lip swelling commenced approximately 10
hours after the initial dose. Over the next 2–3 hours, the
swelling continued to progress, involving her upper and
lower lips, both eyes and cheeks. The shortness of breath
developed during the hour before her arrival in the ED. She
denied chest pain or pressure, dyspnea on exertion, cough
or sputum production.

The patient denied any significant past medical history
and had taken penicillin without problems in the past. She
had no recent travel history and no new exposures or envi-
ronments at work or at home. She denied a history of
asthma, seasonal allergies, eczema or any previous history
of facial swelling. There was no family history of early car-
diac death, atopy, or diabetes in her parents or siblings. She
admitted to occasional alcohol and tobacco use, but denied
cocaine or other illicit drug use presently or in the past. A
more complete review of systems was completed later in
her course and revealed only the presence of a sore throat.

Physical exam revealed an anxious young woman in
moderate respiratory distress. Initial vital signs were: tem-
perature 36.7°C, blood pressure 113/64 mm Hg, pulse 73
beats/min, respiratory rate 28, O2 sat 94% on room air. She
was sitting upright on the gurney and was unwilling to re-
cline because it worsened her symptoms. She had ex-
tremely edematous eyelids narrowed to slits, swollen
cheeks and protruding lips. The tongue was not enlarged,
and there was no mucosal swelling in the oropharynx. She
had no drooling, stridor or voice changes. Cardiovascular
exam was normal. Her lungs were clear to auscultation. The

rest of her exam was unremarkable, with no obvious rash.
Cardiac monitoring and pulse oximetry were initiated.

Two large-bore IVs were placed, and oxygen via facemask
was administered. Immediate medical treatment included
diphenhydramine 50 mg IV, methylprednisolone 125 mg
IV, and cimetidine 300 mg IV. As she continued to be
tachypneic and distressed, she was given 1:10 000 epi-
nephrine, 0.1 mg (1 cc) IV. The dose was confirmed, as it
was a preloaded 10-cc syringe.

The patient’s heart rate accelerated to greater than 160
beats/min. She began to complain of severe pressure-type
central chest pain. Several ectopic beats were observed on
the monitor. Although her heart rate declined to less than
100 beats/min within 5 minutes, she continued to complain
of the chest pain.

Results of an ECG (Fig. 1) revealed ST elevation in
leads I, avL, V2, and V5–6. There was ST depression in
III, avF, and V1, correlating to reciprocal changes of an-
terolateral ischemia.

A first dose of sublingual nitroglycerin 0.4 mg was ad-
ministered with minimal effect. The patient also received
162 mg of ASA. Her heart rate and blood pressure re-
mained stable. She was then given 3 more doses of sublin-
gual nitroglycerin over 10 minutes. With this, her pain de-
creased to 4/10. Figure 2 shows the results of her ECG at
approximately that time: her ST segment changes had di-
minished throughout, although depressions in III and v1
were still present.

Because it was felt that vasospasm was the most likely
cause, a nitroglycerin infusion was started and titrated up
until she was pain free. Her blood pressure had decreased
to approximately 90/35 mm Hg, so a normal saline infu-
sion was started. She was now asymptomatic, with no
complaints of lightheadedness, vision changes or chest
pain. Her dyspnea had almost completely resolved.
Figure 3 shows the improved results of her 3rd ECG, done
40 minutes after the initial one.

Hospital course
After ED stabilization, the patient was transferred to a moni-
tored cardiac bed for further management. The patient’s car-
diac risk profile included occasional smoking and a positive
family history of premature coronary artery disease (CAD);
other risk factors were negative. Due to the patient’s age,
limited risk factors, the close correlation between her symp-
toms and the administration of epinephrine as well as the
resolution of her symptoms and ECG changes with the ad-
ministration of nitrates, the cardiology team concluded that
plaque rupture was unlikely to be the etiology of the pa-
tient’s symptoms. She was not anticoagulated, and received
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only 1 further dose of ASA. The rise in troponin (Table 1) is
consistent with and diagnostic for an AMI in this setting.

After transfer to the cardiac unit her chest pain recurred,

lasting approximately 1–2 hours. Repeat ECG demon-
strated no recurrence of the initial ST segment abnormali-
ties. The nitroglycerin infusion was titrated to relieve the
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Fig. 2. Results of 2nd ECG. Resolving ST elevation as pain decreased; T-wave inversions and ST depressions in II and V1 still present

Fig. 1. Results of the ECG taken 5 minutes after epinephrine administration

https://doi.org/10.1017/S1481803500013890 Published online by Cambridge University Press

https://doi.org/10.1017/S1481803500013890


chest pain, and morphine was also added. Additional bo-
luses of normal saline were required to avoid further hy-
potension. Her anaphylaxis was managed with steroids and
antihistamines without further complication.

The patient did not undergo coronary angiography. Since
variant coronary anatomy can predispose young persons to
ischemia,5 the patient had a CT-coronary arteriogram, which
showed no evidence of variant anatomy or significant CAD,
although it was a somewhat limited study. A transthoracic
echocardiogram showed normal cardiac contractility, nor-
mal wall motion and no valvular abnormalities.

The patient was counselled on smoking cessation, and
her medical therapy was transitioned from a nitroglycerin
infusion to a long-acting calcium-channel blocker with
sublingual nitroglycerin available for any recurrent chest
pain. She was discharged home with those medications.
The patient was seen in follow-up clinic approximately 3
weeks later and was still on her long-acting calcium-chan-
nel blocker. She had no recurrence of chest pain, had used
none of her nitroglycerin, had no signs of congestive heart
failure and had quit smoking.

Discussion

There have been several case reports of epinephrine-induc-
ing coronary vasospasm, chest pain and arrhythmias. How-

ever, the majority were from overdoses or operating room
use.6,7 We searched PubMed for articles in the past 25
years, using various combinations of the search words
(e.g., epinephrine, adrenaline, acute myocardial infarction,
ischemia, anaphylaxis). We were only able to identify 3
cases of myocardial infarction associated when therapeutic
doses of epinephrine were used for the treatment of ana-
phylaxis: 2 after SC injection and 1 after self-administra-
tion of epinephrine by way of an EpiPen™.8–10

In the first case of SC injection, reported by Ferry and
colleagues,8 a 43-year-old man was given oral diphenhy-
dramine for a rash and pruritus secondary to amoxicillin
treatment for pharyngitis. When the patient did not show
signs of improvement, 2 doses of 0.3-mg SC epinephrine
were administered more than 1 hour apart. Fifteen minutes
after the second dose, he developed an anterolateral MI,
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Fig. 3. Results of 3rd ECG. Resolving ST and T-wave changes 40 minutes after initial ECG and 17 minutes after the second ECG (Fig. 2)

Table 1. Patient’s cardiac enzymes subsequent to 
epinephrine and nitroglycerin infusions (normal 
values in parentheses) 

Time 
Troponin I

(<0.04) 

Creatine
kinase 

(20–212) 
CK-MB
(0–4.5) 

3:45 am <0.04 66 0.1 
8:40 am 1.99 85 3.3 
3:32 pm 1.63 106 3.3 
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with ECG and marker changes. Subsequent catheterization
showed normal coronaries on ECG.

Rubio Caballero and associates9 reported the case of a
41-year-old man with chest pain and ECG changes after
administration of 0.5-mg epinephrine SC that resolved
spontaneously with administration of nitroglycerin. He
also had normal coronary vasculature.

Saff and coworkers10 reported the case of a 30-year-old
man who had used EpiPens in the past. On the day of ad-
mission, he used an epinephrine autoinjector for hives and
wheezing secondary to a food allergy. Within 15 minutes
he developed crushing substernal chest pain. His ECG
showed acute changes, and his cardiac markers were ele-
vated. The patient received thrombolytics, although subse-
quent catheterization showed only right coronary spasm
that resolved after 2 sublingual nitroglycerin tablets.

Experimentally, epinephrine is known to induce spasm
in susceptible patients, and has been used to diagnose vari-
ant type (or Prinzmetal’s) angina.11 There have also been
suggestions that patients with multiple risk factors for
CAD may be more susceptible to complications of epi-
nephrine injection.9 Most of the case reports, however, are
in patients who are relatively young and without risk fac-
tors for MI, as was the case in this report.

The most likely cause of the patient’s allergic reaction
was the penicillin, even though ibuprofen has been (rarely)
associated with an increased relative odds ratio of anaphy-
laxis.12,13 Based on definitions in the literature, any features
suggesting respiratory involvement would be considered
moderate anaphylaxis.14 The use of epinephrine was there-
fore warranted in this case.

Some authors have suggested that emergency physicians
are not as aggressive as they should be with the use of epi-
nephrine.15 Most documented adverse events have been as-
sociated with IV administration.16 Slow IV push epineph-
rine was felt to be safe because this patient had no evident
contraindications. Gu and colleagues17 compared IV and
intramuscular (IM) epinephrine in a rabbit model and
found that IV epinephrine resulted in a peak plasma con-
centration of 3544 pg/mL at 5 minutes and IM epinephrine
resulted in a peak plasma concentration of 7719 pg at 32.5
minutes. The IM epinephrine peaked higher and later, sug-
gesting that our patient may have had a more severe and
prolonged cardiac reaction to IM epinephrine. This might
also suggest that the IV route is not necessarily more dan-
gerous than the IM one.

Opinions differ on the use of IV epinephrine for anaphy-
laxis. Brown and coworkers18 used it successfully in ana-
phylaxis secondary to insect stings. A recent symposium
on the definition and management of anaphylaxis19 dis-

cussed the use of all routes of epinephrine in detail, sug-
gesting that IV epinephrine is an option in cases of severe
hypotension and cardiac arrest. It is considered to be a pre-
ferred route in some cases where an IV line is in place
(e.g., during surgery). The authors cautioned that potential
lethal arrhythmias have been seen with IV epinephrine and
encouraged careful monitoring.20 Their overall recommen-
dation was to use IM epinephrine as the first-line route.

Conclusion

We have reported a case of an AMI in a young person with
normal coronary arteries that occurred immediately after
the administration of IV epinephrine for moderate anaphy-
laxis. Ultimately, this patient did well clinically and will
likely not have any permanent sequelae. Physicians should
be aware that in patients not at risk for ischemic heart dis-
ease, chest pain after epinephrine is most likely due to
coronary artery vasospasm. Treatment should probably be
limited to nitrates, even in the presence of an ECG that
meets thrombolysis criteria.
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