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Clinical Implications

e Epinephrine for patients with anaphylaxis is a life-saving
intervention; however, there is a risk of adverse cardiac
events. An analysis of cardiac outcomes based on age in
patients treated for anaphylaxis with epinephrine showed
that patients older than 80 years should be closely
monitored for adverse cardiac events.

TO THE EDITOR:

Anaphylaxis is defined as a serious and possibly life-
threatening systemic allergic reaction; the most commonly
administered treatment is intramuscular (IM) epinephrine.'”
Several adverse effects are related to epinephrine administra-
tion, and the most concerning are ischemic cardiac events and
tachydysrhythmias. Certain patient populations may be at a
higher risk of cardiac events, particularly older adults.””

In a study of 220 patients with anaphylaxis, patients older
than 50 years (n = 54) or older than 65 years (n = 28) were
more likely to have adverse cardiac events following the admin-
istration of epinephrine for anaphylaxis versus younger patients.’
In another study of 492 patients with anaphylaxis, those older
than 50 years (n = 122) were less likely to receive epinephrine
but more likely to be overdosed and experience a cardiac adverse
event.” Therefore, the purpose of this study was to determine the
odds of an adverse cardiac event occurring following the
administration of epinephrine in patients older than 50 years
during the treatment of anaphylaxis.

This retrospective cohort study, conducted in a large health
care system, was approved by the institutional review board and
informed consent was deemed not necessary. The health care
system contains 9 emergency departments (EDs) with more than
350,000 combined ED visits per year.

Eligible patients included those presenting to any ED within
the study health care system who received epinephrine for
concern of anaphylaxis between April 1, 2016, and August 1,
2018. Patients were excluded if they were younger than 50 years
or received an epinephrine continuous infusion. All visits for
each patient during this study period were included, and each
was considered a unique patient encounter.

A comprehensive chart review was performed for each eligible
patient by a study author (M.E.O.). Cardiovascular disease his-
tory was defined as a documented history of myocardial infarc-
tion, percutaneous coronary intervention, or coronary artery
bypass grafting.
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The primary outcome was adverse cardiac effects of
epinephrine during the treatment of anaphylaxis. Patients aged
50 to 59 years were selected as the reference group to compare to
the older patients. The primary outcome was a composite mea-
sure of elevated troponin within 8 hours of epinephrine
administration (using the fourth-generation troponin T assay),
ischemic electrocardiogram (ECG) changes (defined as acute ST
changes, T-wave inversions, pathological Q-wave changes, or
new left-bundle branch block) within 2 hours of epinephrine
administration, or new tachydysrhythmia (defined as ventricular
tachycardia or fibrillation, atrial flutter or fibrillation, or multi-
focal tachycardia) within 2 hours of epinephrine administration,
based on a previous study.” Each ECG was interpreted by 2
board-certified emergency medicine physicians (A.S.R. and
T.B.E.) who reached a consensus regarding evidence of ischemia.

Secondary outcomes included the prescribing rate of
epinephrine autoinjectors upon hospital discharge and changes in
systolic blood pressure values preepinephrine and highest/lowest
within 2 hours postepinephrine.

Study data were collected and managed using REDCap
(Research Electronic Data Capture) electronic data capture tools
hosted at the study facility. All statistical analyses were performed
by using the Statistical Program for Social Sciences (SPSS for
Windows 22.0; SPSS, IBM Corp, Armonk, NY).

There were 389 patients identified during this study period,
and 296 patients were ultimately included in this analysis. The
median age was 60 years, and 163 (55%) patients were female.
Baseline characteristics (Table I) were similar across ages, with an
increase in history of cardiovascular disease in the older groups.
Ninety-eight percent of the epinephrine doses were administered
intramuscularly and 2% were administered subcutaneously.
There were 27 troponin values and 56 ECGs available for
evaluation.

Ten unique patients (3%) experienced the primary composite
outcome. Patients 80 to 89 years old had higher odds of expe-
riencing an adverse cardiac effect compared with those 50 to 59
years old (odds ratio, 8.8; 95% CI, 1.2-67.1; Table II). Only 3
patients older than 90 years were included in this study, with
none of them experiencing the primary outcome.

Fifty-eight of 296 patients (20%) had a documented pre-
scription for an epinephrine autoinjector at presentation to the
ED and 205 patients (69%) had a documented prescription
upon discharge. The median systolic blood pressure values were
comparable before and after the administration of epinephrine.

Studies suggest that patients older than 50 years are at a higher
risk of adverse cardiac events.”” In our study, patients were
stratified by age to assess if older patients were at a higher risk of
adverse cardiac events. Patients 80 to 89 years old had a higher
risk of having an adverse cardiac event than those aged 50 to 59
years.

The rate of overall cardiac complications was 3.4% (10 of
296), more than twice the rate reported in previous studies
(0.9%-1.3%).”” This may be due to the older population of
patients included within our study or potentially a higher rate of
obtaining ECGs and troponin levels. Previous studies did not
include the number of ECGs or troponin levels evaluated and
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TABLE I. Characteristics of study cohort patients

All (n = 296) 50-59 y (n = 134) 60-69 y (n = 108) 70-79y (n = 34) 80-89y (n = 17) >90y (n = 3)

Characteristic Median/n 1QR/% Median/n  1QR/% Median/n  1QR/% Median/n 1QR/% Median/n 1QR/% Median/n 1QR/%
Age (y) 60 55-68 54 52-56 64 62-67 72 T1-77 86 83-87 91 91-94
Male 133 45 55 41 54 50 16 47 7 41 1 33
Female 163 55 79 59 54 50 18 53 10 59 2 67
‘White 218 74 97 72 82 76 23 68 13 76 3 100
Black 32 11 15 11 9 8 6 18 2 12 0 0
Hispanic 22 7 10 7 8 7 4 12 0 0 0 0
Asian 15 5 7 5 6 6 1 3 1 6 0 0
Other 8 3 5 4 2 2 0 0 1 6 0 0
Unknown 1 0.3 0 1 0.9 0 0 0 0 0 0
Height (cm) n = 276 168 160-175 n = 123 168 160-175 n = 101 170 163-175 n =32 163 160-173 n =17 162 157-175 n =3 158 158-161
Weight (kg) n = 282 79 68-93 n =126 80 68-95 n =103 81 69-94 n =33 83 68-90 n=17 66 59-77 n=3 62 57-67
BMI (kg/mz) n = 276 28 25-32 n =123 28 25-32 n =101 28 25-32 n=32 30 26-32 n=17 24 2129 n=3 25 24-26
Cardiovascular disease 23 8 3 2 11 10 5 15 4 24 0 0

history
Troponin within 8 h of 27 9 9 7 9 8 5 15 4 24 0 0

epinephrine
ECG within 2 h of 56 19 21 16 23 21 7 21 3 18 2 67

epinephrine
Prehospital epinephrine 20 7 8 6 4 4 7 21 1 6 0 0

BMI, Body mass index; ECG, electrocardiogram; /QR, interquartile range.
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TABLE Il. Adverse cardiac effects of epinephrine by age

Age (y) N Incidence (n) Incidence (%) OR 95% ClI
50-59 134 2 1.5 — —
60-69 108 4 3.7 2.5 0.5-14.1
70-79 34 2 5.9 4.1 0.6-30.4
80-89 17 2 11.8 8.8 1.2-67.1
>90 3 0 0 NA NA

NA, Not applicable/available.

they were obtained only if the patient experienced anginal chest
pztin.S 7

This assessment was limited to medication orders and any
associated documentation; therefore, the dose or route of admin-
istration may have differed in actuality. Data on patient comor-
bidities and prescription medication use could not be collected
because of inconsistent documentation and availability of this data.
The increased risk of cardiac events may have resulted from
anaphylaxis or other confounders we were unable to measure and
not necessarily from epinephrine. Use of the 50- to 59-year-old
reference group may have decreased the sensitivity of the analysis
because this group is already at a higher risk of adverse cardiac
events as compared with those younger than 50 years. Also, the
rarity of our outcomes limits our statistical power. To more fully
understand the risk of epinephrine in older adults, future studies
should address the above limitations by prospectively enrolling a
larger cohort of patients with a broad spectrum of age groups.

In this retrospective study evaluating 296 patients receiving
epinephrine for anaphylaxis, patients 80 to 89 years old were
more likely to experience an adverse cardiac event than those
aged 50 to 59 years. These results emphasize the necessity of
increased monitoring for adult patients older than 80 years
receiving epinephrine for anaphylaxis.
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