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Epinephrine: Medication Error
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Introduction

Epinephrine is the main sympathomimetic agent released by 
the adrenal gland. It plays an integral role in the treatment of several 
life treating diseases such as cardiac arrest, severe bradycardia, acute 
hypotension, bronchospasm, and anaphylaxis in the emergency de-
partment. It can be administered at different doses and through dif-
ferent routes of administration such as intravenous injection or infu-
sion, umbilical artery or vein injections, endotracheal, intramuscular, 
local injection or nebulization (1).

A medication error can be defined as a failure in the treatment 
process that leads to or has the potential to lead to harm a patient. 
Here we report a child patient who was accidentally exposed to an 
excessive dose of intravenous epinephrine. 

Case Presentation

An 8-month-old male patient was admitted to the Pediatric 
Emergency Department of our hospital with fever and respiratory 
distress because of a possible bronchiolitis. On initial physical exam-
ination, his respiratory rate was 60/min and oxygen saturation was 
88% at room air. He had intercostal retractions and long expiration. 
Other systemic examinations revealed nothing unusual. His weight 

was 10 kg. Firstly, he was treated with oxygen, hydration and short 
acting beta-2 agonist inhalation. On follow up, because the patient 
did not show gradual recovery, nebulized epinephrine was admin-
istered. Nebulized epinephrine treatment was calculated with 5 mg 
1:1000 (1 mg/mL) epinephrine. The nurse by mistakenly adminis-
tered epinephrine through the peripheral intravenous route instead 
by nebulization as ordered. While receiving epinephrine treatment, 
patient developed paleness, sweating, tremor, and hypotonia. Epi-
nephrine treatment was stopped immediately after 3 mg (0.3 mg/
kg) intravenous epinephrine administration. Patient was followed 
up using a cardiac monitor. A normal sinus rhythm changed to sinus 
tachycardia at 180–200 beats per minute and urine output decreased 
(Figure 1). Vital signs were normal except for tachycardia. Symptoms 
lasted for approximately 2 h with supported treatment. During follow 
up, no additional problems were observed. No changes in laboratory 
test results were observed. The patient needed hospitalization only 
for acute bronchiolitis. He was followed up for 3 days and discharged 
without any complication. 

Discussion

Medication errors are the most common type of medical errors 
to affect children. One of the particularly challenging factors involv-
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Abstract
Epinephrine plays an integral role in the treatment of several life treating diseases. It can be administered at different doses and through different routes of 
administration. Nebulized L-epinephrine has been described as a safe treatment method. There is a significant difference in doses between nebulization and 
parenteral administration of epinephrine. Medication errors can result in death due to the use of high-dose epinephrine with parenteral administration. Here 
we report a child patient who was accidentally exposed to an approximately 30-fold higher dose of intravenous epinephrine. However, the patient did not 
develop permanent damage. Medication errors are common in pediatric inpatients, and efforts to reduce them are needed.
 (Eurasian J Emerg Med 2016; 15: 111-3)
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ing children is the variation in their size. Errors may occur due to the 
chaotic and hurried pace in an emergency department (2). Epineph-
rine remains one of the most important drugs used in emergency 
care. Although it is used with relative frequency, it continues to be a 
potential source of harm in many emergency departments (3). Emer-
gency department nurses are at the front line of preventing medica-
tion errors in pediatric patients. The academic pediatric community 
is a critical constituency involved in efforts to improve safe usage and 
minimize preventable harm from medicines (4).

Epinephrine, with its combined alpha and beta receptor agonist 
activity, is suggested to be an ideal bronchodilator (5). Nebulized 
L-epinephrine has been described as a safe treatment method. Pa-
tients treated with nebulized epinephrine show only mild side effects 
such as pallor, debility, tremor, muscle weakness, and early fatigue 
that regress with supported treatment (6). There is a significant differ-
ence in doses between nebulization and parenteral administration of 
epinephrine. An epinephrine dose of 0.5 mg/kg is used during nebu-
lization and 0.01 mg/kg during parenteral administration. The nebu-
lized dose is nearly 50-fold higher than the parenteral dose. 

Medication errors can result in death due to the use of high epi-
nephrine doses during parenteral administration. Cohen reported a 
7-year-old patient who received a massive overdose of epinephrine 
(30 mg) intravenously and died the following day (7). A 3-year-old tod-
dler developed multifocal atrial tachycardia following an iatrogenic 
overdose of epinephrine that was accidentally administered intrave-
nously. His electrocardiogram showed a wandering atrial pacemaker 
that persisted for at least 1 year (8). In another patient, epinephrine 

developed severe cardiovascular reactions after 5 mg of intravenous 
administration. A 12 lead electrocardiogram and neurological exam-
ination in the recovery room did not disclose any residual defects (9). 
Fang et al. reported a 4-day-old newborn who was inadvertently ad-
ministered a dose of epinephrine that was 100-fold higher than the 
usual dose; she developed hypokalemia and rhabdomyolysis. No obvi-
ous long-term sequelae were observed (10). In our patient, the applica-
tion of an epinephrine dose was approximately 30-fold higher than the 
required dose. Epinephrine plasma half-life was very short (1–2 min). 
Fortunately, our patient did not develop any permanent damage.

Conclusion

Epinephrine errors cause by confusion over dose concentrations 
or routes of administration continue to be a concern in emergency 
departments. Immediate steps need to be taken to identify the risk 
and rectify the potential cause of error by providing clear directions 
to the staff regarding the doses and routes of epinephrine admin-
istration. In conclusion, medication errors are common in pediatric 
inpatients, and efforts to reduce them are required.
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Figure 1. The patient’s electrocardiography  
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