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Background: Anaphylaxis is a potentially life-threatening condition that occurs when a person is exposed to an 
allergen.  That allergen – typically from food, medication, or an insect sting - triggers a systemic response 
whereby the body’s immune cells release histamine and other inflammatory and vasoactive substances.  These 
substances can cause a host of symptoms that often include skin rash (classically hives), respiratory difficulty, 
low blood pressure, and sometimes abdominal pain or other GI symptoms.  Each year in the US, tens of 
thousands experience anaphylaxis, but only about 200 persons die.   
 
The substantial “delta” between those who experience versus die from anaphylaxis is in large part because of 
acute treatment with intramuscular epinephrine.   “IM epi” is the antidote for anaphylaxis.  Epinephrine works 
by attaching to the adrenergic receptors throughout the body which produces stabilization of immune cells, 
constriction of blood vessels, dilation of the bronchial airways, and increased heart function, making it an 
optimal therapy to reverse anaphylaxis.  All other treatments are considered secondary adjuncts.   
 
King County Program: EMTs across King County implemented the “Check and Inject” program about a decade 
ago. The Check and Inject program was a response and alternative to the exorbitant price of the pre-fabricated 
“epi-pen”. The Program authorized and trained EMTs in King County to use conventional methods to “draw up 
and deliver IM epinephrine at a small fraction of the epi-pen cost (see detailed protocol in the appendix).  The 
program is considered a best-practices model and has been adopted by other systems around the US. The 
current QI report evaluates the profile of patients receiving epinephrine and specifically the need for repeat 
doses of epinephrine in the prehospital setting.   We evaluated the past 6.5 years (2019-2025) of epinephrine 
administration by EMS for anaphylaxis/serious allergy here in King County. 
 
Epidemiology: The evaluation identified 2334 persons over 6.5 years (first 6 months of 2025) who were treated 
with epinephrine by EMS for suspected anaphylaxis, an average about 1 treated patient every day.  About forty 
percent of patients were <18 years of age, with 
similar proportion of male and female patients 
except for those < 8 years where there were 
twice the number of boys than girls.  There has 
been an increase in patient treatments over time 
from about 280 patients in 2020 to 420 patients 
in 2024. The cause of the temporal increase is 
uncertain and likely involves a range of 
ecological and behavioral factors.    
 
Presentation and Care: The most common call type coded by dispatch is symptoms of oral swelling, itching with 
rash, and use of epi-pen for allergic reaction (recall that many patients will know their history and trigger for 
anaphylaxis).  Importantly, EMS - often the EMT – efficiently completes an assessment and makes the treatment 
decision, highlighted by interval from curb arrival to epinephrine administration of 7 minutes on average.  As 
illustrated in the figure, the FF-EMT administers the initial epinephrine in 71% of patients, a proportion that has 
gradually increased from 54% in 2019 to 81% in 2025.  Nearly all patients are transported to the hospital.   
 
Need for Repeat Dosing. Importantly, the effects of epinephrine are dose dependent.  The current dosing of 
0.15 mg IM for children <30 kg and 0.3 mg IM for children >30 kg and adults is an estimate of the dose required 
to safely reverse the anaphylactic reaction.  Like other treatments, the effective dose can vary across patients.  

Figure. EMS-administered epi by year (EMT + paramedic) 
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Hence, we expect that some patients may need repeat dosing though until now the frequency was uncertain.  
We observe that about 18% (420/2334) of patients required at least a second dose of EMS-administered 
epinephrine.  And nearly 3% (n=63) received a 3rd dose by EMS.  The interval between dose 1 and dose 2 was a 
median of 9 minutes (interquartile range 5-14 minutes) minutes, consistent with best practices indicating that 
epinephrine can be repeated every 5-15 minutes depending upon the patient’s clinical status.  Repeat dosing 
was similar among pediatric versus adult patients and female versus male patients.  The results highlight the 
importance of ongoing monitoring and paramedic involvement given the refractoriness in a subset of patients.  
 
Medical Director Comment: Anaphylaxis is a critical condition that disproportionately affects children (though 
certainly also affects adults).  “Best practices” requires diagnostic awareness, timely treatment, and careful 
monitoring.  The Check-and-Inject Program enables the EMT to both diagnose and treat, understanding that all 
patients require ongoing monitoring given the potential need for additional treatment.  The current evaluation 
underscores this approach, as upwards of a fifth of patients require repeat dosing.    
 
Questions or Comments? Please contact Amy Poel (apoel@kingcounty.gov, Epidemiologist at King County EMS 
for questions or comments.  

 
EMT CHECK AND INJECT (from the BLS Blue Book) 

Indications: 
1. Known or suspected trigger (food, insect sting, drug allergy) (10% may not have an obvious trigger) 
2. Plus one or more of the following symptoms must be present” 

a. Respiratory distress or oral swelling 
b. Hypotension 
c. Progressive or diffuse hives 

Dosages: 
     Adult (>30kg / 66 lbs): 0.3 mg Epi 1:1000 IM 
     Child (<30 kg / 66 lbs): 0.15 mg Epi 1:1000 IM 

Check and Inject Procedure: 
1. Confirm the indications 
2. Prep the skin 
3. Confirm medication 
4. Draw up the correct dose, remove air bubbles from the syringe 
5. Confirm medication and dose with partner 
6. Insert needle into the patient’s anterior-lateral mid-thigh at a 90-degree angle to the skin surface, Retract the 

plunger to check for blood.  
7. Inject the medication. 
8. Remove the needle and engage needle safety device and place the needle/syringe into sharps container. 
9. Massage injection site for at least 15 seconds 
10. Reassure the patient and monitor symptoms.  Check vital signs every 5 minutes.  
11. Document: Medication, dose, site, time, vitals before and after, and patient response. 
12. May administer additional dose every 5-15 minutes if symptoms of anaphylaxis persist.  

 


