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RESEARCH QUESTIONS:

1. What are the clinical benefits and harms of intraosseous infusions in patients needing
emergency fluid resuscitation and/or medication administration?

2. What are the guidelines for the initiation of intraosseous infusions in patients needing
emergency fluid resuscitation and/or medication administration?

METHODS:

A limited literature search was conducted on key health technology assessment resources,
including PubMed, the Cochrane Library (Issue 7, 2010), University of York Centre for Reviews
and Dissemination (CRD) databases, ECRI (Health Devices Gold), EuroScan, international
health technology agencies, and a focused Internet search. The search was limited to English
language articles published between Jan 1, 2005 and Aug 19, 2010. No filters were applied to
limit the retrieval by study type. Internet links were provided, where available.

The summary of findings was prepared from the abstracts of the relevant information. Please
note that data contained in abstracts may not always be an accurate reflection of the data
contained within the full article.

RESULTS:

HTIS reports are organized so that the higher quality evidence is presented first. Therefore,
health technology assessment reports, systematic reviews, and meta-analyses are presented
first. These are followed by randomized controlled trials, non-randomized studies, and evidence-
based guidelines.

Disclaimer: The Health Technology Inquiry Service (HTIS) is an information service for those involved in planning and providing
health care in Canada. HTIS responses are based on a limited literature search and are not comprehensive, systematic reviews.
The intent is to provide a list of sources of the best evidence on the topic that CADTH could identify using all reasonable efforts
within the time allowed. HTIS responses should be considered along with other types of information and health care considerations.
The information included in this response is not intended to replace professional medical advice, nor should it be construed as a
recommendation for or against the use of a particular health technology. Readers are also cautioned that a lack of good quality
evidence does not necessarily mean a lack of effectiveness particularly in the case of new and emerging health technologies, for
which little information can be found, but which may in future prove to be effective. While CADTH has taken care in the preparation
of the report to ensure that its contents are accurate, complete and up to date, CADTH does not make any guarantee to that effect.
CADTH is not liable for any loss or damages resulting from use of the information in the report.

Copyright: This report contains CADTH copyright material and may contain material in which a third party owns copyright. This
report may be used for the purposes of research or private study only. It may not be copied, posted on a web site,
redistributed by email or stored on an electronic system without the prior written permission of CADTH or applicable copyright
owner.

Links: This report may contain links to other information available on the websites of third parties on the Internet. CADTH does not
have control over the content of such sites. Use of third party sites is governed by the owners’ own terms and conditions.
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The literature search identified six non-randomized studies regarding benefits and harms and
three evidence-based guidelines regarding initiation of intraosseous infusions in patients
needing emergency fluid resuscitation and/or medication administration. No health technology
assessments, systematic reviews, meta-analyses, or randomized controlled trials were
identified. Additional articles of potential interest are included in the appendix.

OVERALL SUMMARY OF FINDINGS:

The six included non-randomized studies'® examined various population groups, from neonate
to adult, and all concluded that intraosseous (lIO) infusions were effective, fast, and safe, with
only minor complications reported. Two studies specified the type of health care workers
inserting the 10 infusions. Gerritse et al.' studied an emergency medical transport team, while
Fiorito et al.®° examined insertions performed by emergency medical technician-paramedics,
emergency medicine physicians, and transport team members. Both studies demonstrated a
high success rate for IO placements by all groups. Additional studies involving a variety of
health care providers performing 10 infusions are included in the appendix. Table 1 provides

more detail on the included non-randomized studies.

Table 1: Non-randomized studies

First Patient group or Results Authors’
author; setting; conclusions
year 10 device
Gerritse; 40 children and adults Success rate was 71% in The bone injection gun
2009" in a pre-hospital setting | children, 73% in adults; is safe and effective in
with an emergency no complications for health a pre-hospital setting.
medical transport team; | care providers or patients
Bone injection gun
Leidel; 10 in-hospital adult Success rate on first attempt | IO access is reliable
2009? emergency patients was 90%; mean procedure for in-hospital adult
under resuscitation; time 2.3 minutes; patients under trauma
failure to obtain access in one | or medical
EZ-10 patient was the only resuscitation with
complication impossible peripheral
IV access, and may
improve the safety of
these patients
compared with central
venous catheterization
(CVOQ).
Ngo; 24 patients in the All 1O insertions except one The EZ-10 device is
2009° emergency department | were successful on the first fast, easy, and reliable
(35 IO insertions); attempt, and all were placed for patients with no
within 20 seconds; venous vascular
EZ-10 complications were minor and | access, especially in
included a glove caught in the | the emergency
drill device and extravasation | department.
of fluid
Paxton; 29 emergency room 10 catheter placement was 10 insertions are
2009* patients undergoing significantly faster than significantly faster than
resuscitation (30 10 peripheral IV (PIV) or CVC; PIV and CVC
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Table 1: Non-randomized studies

First Patient group or Results Authors’
author; setting; conclusions
year IO device
insertions); no major complications; minor | placement, although
complications included there is increased risk
IO device not specified | placement failure, poor flow, of minor complications;
catheter dislodgement, and 10 access is life saving
higher pain scores when conventional
methods of vascular
access are difficult or
impossible.
Horton; 95 pediatric emergency | Success rate of 94%, with The EZ-10 device is
2008° patients; insertion time of <10 seconds | safe and effective
in 77% of the one-attempt during the
EZ-10 successes; resuscitation and
4 minor, non-significant stabilization of
complications pediatric patients.
Fiorito; 47 pediatric patients in | Success rate of first attempt 10 infusions are safe
2005° pediatric critical care was 78%; mean of 1.2 and there is a similar
transport to PICU (58 attempts per placement; rate of successful
IO insertions); 7 (12%) of placements had placement for different
insertions performed by | complications (all were local provider groups; all of
emergency medical edema or infiltration) these provider groups
technician-paramedics, should be familiar with
emergency medicine 10 placement.
physicians, and
transport team
members
IO device not specified

CVC-=central venous catheterization; |O=intraosseous; IV=intravenous; PICU=pediatric intensive care unit;

PIV=peripheral intravenous

The three evidence-based guidelines’® included in this report all recommend the use of 10
infusion if vascular access cannot be obtained quickly. All three guidelines agree that use of the
IO route is preferred over the endotracheal route for drug administration. The individual
guidelines are specific to pediatric and neonatal resuscitation, ” patients with cardiac or
cardiopulmonary arrest,® and infants, children, and adolescents.’
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