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Case
A 24-year-old man in cardiac arrest was 
brought to the ED via emergency medical 
services (EMS). Unfortunately, resuscita-
tion efforts were unsuccessful. Little was 
known about the patient, but the emergen-
cy physician was informed that the patient 
had ingested sodium azide (NaN3), which 
he had ordered online. The patient col-
lapsed shortly after ingesting the sodium 
azide, approximately the same time police 
officers arrived at the patient’s home. 

No specific details were known about the 
patient’s ingestion. Upon learning of the 
exposure to sodium azide, a member of the 
ED staff contacted the local poison control 
center for information on the proper course 
of action to ensure staff safety and limit ex-
posure. Shortly thereafter, several of emer-
gency medical technicians and police offi-
cers, who had responded to the emergency 
assistance call for this patient, presented to 
the ED with concerns of exposure.

What is sodium azide?
Sodium azide is a colorless, odorless crys-
talline water-soluble solid that has a pK of 
4.8.1 When sodium azide is dissolved in 
an acid, it liberates hydrazoic acid (HN3), 
which has a pungent odor, high vapor 
pressure (484 mm Hg), and a relatively 
low-boiling point of 37°C (98°F).2 

The most common industrial use of so-
dium azide is as a propellant in air bags. 
In this capacity, sodium azide rapidly de-
composes to nitrogen gas when it reaches a 
temperature of 300°C (572°F), causing rap-
id expansion of the air bag. In addition to 
air bags, sodium azide is used in research 
laboratories as a preservative and in agri-
culture as a pesticide. The main nontoxi-
cological concern with all azide agents is 
the potential for explosion when they react 
with metals, such as lead, copper, silver, 
and mercury, to form metal azides that are 
sensitive to shock.3 An example of the ex-
plosive nature of these azides was demon-
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A 24-year-old man arrived at the ED in cardiac arrest after 
intentionally ingesting sodium azide.
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strated in a report wherein diluted sodium 
azide was poured down a drain, causing an 
explosion as a worker was fixing the pipe.4 

In addition to industrial and commercial 
use, sodium azide is occasionally used in 
suicide attempts because it is rapidly fatal, 
has no specific antidote, and can be pur-
chased online.3

What is the toxicity of sodium azide? 
The lethal dose for both oral and dermal ex-
posure to sodium azide is approximately 10 
to 20 mg/kg.3,5 Therefore, ingestion of 700 
mg of sodium azide, a volume approximate-
ly the size of a penny, is likely to be fatal.3 

Sodium azide is primarily a mitochondri-
al toxin, which binds the electron transport 
chain, inhibiting oxidative phosphoryla-
tion. The resulting reduction in adenosine 
triphosphate (ATP) production, even in the 
presence of oxygen, results in metabolic 
failure.6 This mechanism of action is similar 
to that of cyanide, although sodium azide 
causes more pronounced vasodilation due 
to the in vivo conversion of some azide to 
the vasodilator nitric oxide.7 Some reports 
suggest that azide lethality is due to en-
hanced excitatory transmission from nitric 
oxide in the central nervous system.8 

What are the clinical manifestations of azide 
poisoning, and what is the treatment?
The early clinical findings of a patient 
with azide poisoning include hypoten-
sion, dizziness, headache, nausea, vomit-
ing, palpitations, tachycardia, dyspnea, and 
restlessness. Inhalation of hydrazoic acid 
can also produce wheezing and coughing. 
The most common effect is hypotension, 
which can occur within 1 minute of expo-
sure. Following depletion of cellular ATP, 
anaerobic glycolysis generates lactate and 
produces acidemia. More severe findings 
of azide poisoning include seizures, cardiac 
arrhythmia, loss of consciousness, pulmo-
nary edema, and cardiopulmonary failure.3 

Currently, there is no specific  antidote 
for azide poisoning, and treatment mainly 
consists of supportive care. Cyanide anti-

dote treatments are generally ineffective 
in reducing azide-related death in animal 
models.3,8 Early aggressive supportive care 
can improve survival rates.9 Some authors 
suggest that administration of oral acti-
vated charcoal, orogastric lavage, hemodi-
alysis, and plasma exchange reduce azide 
concentrations, while others believe these 
treatments have little effect.3,9 More re-
search is needed to identify effective thera-
peutic measures and to control for dose, 
time, and patient population. 

What are the safety concerns for emergency 
medical technicians and hospital staff 
following exposure to sodium azide? 
The most probable routes of exposure for 
prehospital and hospital staff include der-
mal contact with sodium azide or inhala-
tion of gaseous hydrazoic acid; inhalation-
al exposure is most concerning.1 In one 
case, hospital-staff members developed 
headaches, light-headedness, and nausea 
while treating a patient for azide poison-
ing; however, staff exposure was not con-
firmed and no sequelae were evident.10 

More objectively, workers at an azide 
plant exposed to azide concentrations 
above the occupational exposure limit de-
veloped headaches, hypotension, and pal-
pitations.11 Another study found no evi-
dence of kidney, heart, or liver damage after 
patients were given sodium azide for more 
than a year during a clinical trial.12 Not un-
expectedly, there is little risk of exposure 
when proper safety precautions are taken.

Emergency response personnel should 
carefully inspect the scene for the presence 
of any sodium azide powder, and should also 
question bystanders and family members to 
determine if anyone performed mouth-to-
mouth resuscitation on the patient. Standard 
universal precautions, along with attentive-
ness to one’s surroundings, should be suf-
ficient to prevent dermal exposure. If small 
amounts of sodium azide residue are found 
on the patient, his or her clothes should be 
cautiously removed and placed in a plastic 
bag to prevent dispersion of particles. If large 
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quantities of sodium azide are present on a 
patient, the hazardous materials response 
team should be called, in accordance with 
institutional and regional protocols. To 
avoid explosion, every attempt should be 
made to prevent azide salt (eg, from emesis) 
from contact with any metal surfaces (eg, 
oxygen tanks, metal stretcher).13

Vomit from patients who have ingested 
sodium azide can cause liberation of hy-
drazoic acid, which can escape through the 
esophagus. A pungent ambient odor may 
provide a warning, which is particularly 
concerning in a confined space such as an 
ambulance. As a precaution, EMS personnel 
should open windows and maximize venti-
lation. After the call, EMS and hospital per-
sonnel should thoroughly wash their hands 
with soap and water, and change their uni-
form if they believe it has been contami-
nated. There is no risk of delayed exposure 
following exposure to hydrazoic acid.

During autopsy, medical examiners 
must exercise caution due to the potential 
for liberation of hydrazoic acids from the 
stomach.14 Unless it is absolutely necessary, 
the medical examiner should avoid open-
ing the stomach. If this is unavoidable, the 
autopsy should occur in a well-ventilated 
setting with the examiner wearing a sup-
plied air respirator to limit exposure in a 
high-risk scenario.

Case Conclusion
None of the exposed first responders ex-
perienced dizziness, light-headedness, or 
irritation, and after a period of observa-
tion in the ED, they were discharged home 
without further sequelae. All hospital staff 
involved in the patient’s care, including 
those who performed cardiopulmonary 
resuscitation on the patient and cleaned 
his room, were advised to use protective 
equipment when handling the patient 
and bodily secretions. None of the health 
care workers developed abnormal clinical 
findings. Given the hazard in conducting 
a full postmortem examination, the medi-
cal examiner opted to send blood, bile, 

urine, and vitreous humor out for analysis, 
but did not conduct a full postmortem ex-
amination. Notably, the stomach was not 
opened, and its contents were not exposed.
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