
RESULTS

• Using an α of 0.05, a large effect size of 0.6 based on previous similar 

research and a power of 0.8, we calculated that we needed a sample size of 7 

in the IV and HIO group.

• A MANOVA indicated no significant difference in the pretest data including 

systolic blood pressure and pulse (p>0.05) (see Figures 1 & 2).

• An independent T-test indicated the time to onset of IV was significantly less 

than the HIO (p=0.005) (see Figure 3).
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LIMITATIONS

• The pig model may not be generalizable to humans; 

however, swine do have similar cardiovascular systems 

and bone structure. 

• Another limitation to this study was the small sample size, 

although we had enough power to find a statistically 

significant difference. Also, only one IO location was used.

CONCLUSION/RELEVANCE 

• Although we found a statically significant difference in time 

to onset, in the clinical setting this finding is negligible.

• However, initial placement of an IV compared to IO can be 

very significant in the amount of time to complete 

administration of IV epinephrine. 

• It took less than 5 seconds to insert the HIO device. This 

may translate into better odds and faster time to ROSC.

RECOMMENDATIONS FOR FUTURE RESEARCH

• Future studies should include a larger sample size. 

• Other IO sites should be included in future studies.

• Measuring peak and duration as well as time for elimination 

(T1/2 Beta) from the body should also be investigated.

Figure 1

THEORETICAL FRAMEWORK

BACKGROUND AND SIGNIFICANCE

• Each year in the United States, 15,500 children receive 

epinephrine with cardiopulmonary resuscitation (CPR).

• CRNAs need to know the fastest route of onset 

of epinephrine to optimize chances for survival.

• The American Heart Association recommends that 

epinephrine be administered by the intravenous (IV) 

route; however, these recommendations are based 

primarily on expert opinion, not on research.

• Vascular access is essential for successful recovery: The 

chance for survival decreases by 9% with each minute 

that passes without resuscitation–including epinephrine 

administration.

• One study found no significance was found between the 

onset of intraosseous (IO) or IV administered rocuronium 

and few studies have examined the onset of any drug 

when comparing IO and IV routes.

RESEARCH QUESTIONS

• Is there a significant difference in onset between HIO and 

IV administration of epinephrine?

METHODS

• The study was an experimental design using 14 Yorkshire 

pigs weighing between 20-40 kilograms, which were 

randomly assigned to the IV or HIO group.

• The pigs were anesthetized and an IV was started in the 

ear vein of each pig. The HIO group received an IO 

needle in the left humerus.

• Baseline blood pressure and pulse were recorded for 

each subject. Epinephrine was then administered at a 

dose of 0.01mg/kg followed with a flush of 10ml of 0.9% 

normal saline.

• A stopwatch was started and once we achieved a 10% 

increase above the baseline pulse and/or blood pressure, 

we considered this to be onset.
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