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A Real World Example

 85-yo female in hypovolemic shock

 Intraosseous (IO) blood sample

 Comprehensive metabolic panel (CMP), 
phosphate, magnesium, lactate 
dehydrogenase (LD), creatine kinase
(CK), troponin, B-type natriuretic
peptide

What would you do with this sample?
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IO Vascular Access

 Introduced in 1922 by Drinker and Doan

 Indicated any time vascular access is difficult 
to obtain in emergent, urgent, or medically 
necessary (non-emergent) cases

 Mainly used to deliver fluids and medications
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IO Vascular Access

The Science & Fundamentals of Intraosseous Vascular 
Access. Second Edition. 2013. Vidacare® Corporation.  
(Reproduced with permission from Teleflex)

Image courtesy of Teleflex Incorporated. © 2016 Teleflex Incorporated. All rights reserved.
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IO Blood Sample Quantity & Quality

 Limited sample volume

 Sample clotting and hemolysis are 
both common 

 Highly lipemic samples also occur 
albeit at lower frequency

 Contamination with bone spicules
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Assay Validation

 Non-standard body fluid

 Validation studies required by good lab practice and 
regulatory bodies

 CLSI C49-A section on “Clinically unique samples”  may 
be helpful

 How to obtain sufficient sample volume for study?
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Human Studies – Methods

 7 studies (published 1991 to 2014)

 Up to 30 hemodynamically stable patients

 CMP, complete blood count (CBC), blood 
gases, lactate, and/or typing and screeing

 Central lab or point-of-care analyzers
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Human Studies – Findings
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Human Studies – Limitations
 Small study populations

 Location of IO access site may (not) be important

 Volume of marrow discarded prior to collection for lab 
analysis influences final results

 Outcomes may differ in hemodynamically unstable patients, 
patients with abnormal acid-base status, and/or patients 
with other serious acute pathological conditions
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Animal Studies – Methods 

 Over 11 studies (published 1986 to present)

 Up to 32 animals (pigs most common)

 Healthy state and critical illness

 CMP, LD, uric acid, blood gases, lactate, morphine, CBC  

 Central lab or point-of-care analyzers
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Animal Studies – Findings

 Average pH and pCO2 generally correlate well 
between IO blood and other blood types 

 Individual pH and pCO2 show substantial variability

 Discordant results on blood chemistries

 Applicability of findings to humans?
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Summary

 IO samples are often low in volume and have  poor 
quality

 Human studies are limited in number & use small 
study populations consisting of hemodynamically 
stable patients

 Limited correlation exists with venous blood results
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 ER able to establish central venous line

 Cancelled IO blood sample

A Real World Example
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