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Introduction: Out-of-hospital cardiac arrest is a significant cause of
mortality worldwide. The main concern is how to achieve the best
outcomes for those patients, and this is a reason why intraosseous
infusion has become again an alternative route of infusion in these
patients, while its effectiveness is under investigation.

Objective: to investigate the efficacy of intraosseous infusion, in
contrast to intravenous infusion, in prehospital cardiac arrest events,
via a systematic review of literature.

Material and Methods: The international literature was searched
through MEDLINE database via PubMed online platform, and Scopus
database, until the 10th of July 2024. The search was made using the
following keywords: «intraosseous», «<intravenous», «pre-hospital», «out-
of-hospital», «cardiac arrest», and «heart arrest». The inclusion criteria
of this study were defined as follows: a) research study (randomized
controlled trials, cohort studies, and retrospective studies using data from
patient registries), b) Greek or English language, c) non-experimental
(conducted on humans), d) adults >18 years old, and e) non-traumatic
etiology of cardiac arrest. The manuscript is fully compliant with PRISMA
guidelines

Results: From the literature search, 63 studies from the PubMed database
and 64 from Scopus emerged for further evaluation. The final sample of
this systematic review, based on the inclusion criteria, as defined, after the
removal of duplicates, was 12 studies. The majority were cohort studies
within the region of America. There was considerable heterogeneity in
the characteristics of intraosseous and intravenous subgroups, as well
as in the definition of «access route» by the researchers. This led to
unclear results, with some showing the superiority of the intravenous
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route, while others showed non-statistically significant differences in
outcomes between the two routes of administration. However, the most
recent published results show no statistically significant differences in
outcomes, with the only meta-analysis that is published, highlight a
possible superiority of intraosseous route of access if time to intervention
is considered.

Conclusions: Intraosseous infusion in prehospital cardiac arrest appears
to show no statistically significant difference, when compared to
intravenous infusion, in terms of survival and good neurologic outcome.
However, it is deemed necessary for further research, by conducting
more studies and ideally, randomized clinical trials.

Keywords: Cardiac arrest, Heart arrest, Intraosseous, Intravenous, Pre-Hospital,

Out-of-hospital

Introduction

Out of Hospital Cardiac Arrest (OHCA) is a major pub-
lic health problem, that the scientific community tries to
manage in the best possible way, since it is the leading
cause of mortality in Europe and the United States of
America (USA)." According to the American Heart As-
sociation (AHA), survival from OHCA mainly relies on
the “chain of survival’, which is a therapeutic protocol
including quick access to emergency care, cardiopul-
monary resuscitation (CPR), defibrillation, and advanced
care in case return of spontaneous circulation (ROSC) is
succeeded.? Survival rates range from 2,5% to 10,5%,* an
interval that is mainly due to modifications in the “chain
of survival”among healthcare systems.?

To improve survival rates, rapid activation of emer-
gency care units is necessary and the time until the
arrival of an ambulance should be decreased. Also, it
is very important to increase the knowledge of CPR in
the community, achieve quick access to defibrillation '
and ensure fast access to the vascular system of the pa-
tient.> A new aspect that has evolved lately is “life-saving
systems”, in which smartphone alerting systems (SAS) is
included. The use of SAS allows the first responders to
notify about a possible OHCA patient, but also see the
nearest automatic external defibrillator (AED) which can
be used in bystander CPR.* The use of such “life-saving
systems” is recommended in the 2021 guidelines of the
European Resuscitation Council (ERC).® The intravenous
(IV) route has been used since 1830 for fluid adminis-
tration in patients who are in need of resuscitation.® In
several cases, even experienced healthcare workers face
difficulties in obtaining an IV line, especially in prehospi-
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tal care.” In every emergency case, the most important
thing for the health providers is knowing that the route
of access being used is safe for administrating the nec-
essary fluids/drugs within a reasonable time.? Such an
example is the intraosseous (IO) route since it's an ef-
fective route of vascular access that can be achieved in
a minimum period of time and has been used in many
countries for prehospital resuscitation efforts, restoring
fluid volume, and administrating drugs.

The IO route mainly evolved during World War 1I, in
the 1940's, and it's only a few years since its massive use
in prehospital care, as it provides a safe and easy-to-use
route of vascular access.’ It is the best alternative route
the healthcare providers have until today for adults in
out-of-hospital settings’ and can also be used by spe-
cially trained nurses.'® The use of the IO route can be ex-
panded in non-urgent cases too as a temporary solution
when difficulty in IV placement is faced,'" since its place-
ment is fast (@approximately 1-2 minutes), with high suc-
cess rates (>80%) even from inexperienced personnel.'

Even though 10 access has been used for many years,
it has rapidly evolved during the last decades, when its
use has increased. This implies that devices used now-
adays are more technologically advanced, healthcare
professionals are better educated, and many cases have
been treated via the 10 route compared to the past. All
these factors may have a key role in the outcomes of pa-
tients when treated by the IO route.

Many researchers have published studies related to
the issue of this systematic review, most of which are
in the last 10 years. Although most of the studies agree
that the 10 route is a useful alternative in case of diffi-
cult IV placement, some highlight that there is no signif-
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Figure 1: Flow chart

icant difference between these two routes and others
that 10 has even better outcomes. This review aimed to
add new insights into the effectiveness of 10 versus IV
access in OHCA by evaluating their impact on critical
outcomes like survival, ROSC, and neurological status.
Also, it sought to clarify inconsistencies in existing re-
search and determine whether IO access offers superi-
or outcomes, contributing to improved resuscitation
strategies in emergency care. Despite the availability of
previous systematic reviews and meta-analyses,’*' the
ongoing debate over the efficacy of 10 versus IV vascular
access in OHCA served as the main incentive to conduct
the current systematic review, with the intent of adding
updated information to the existing knowledge asset.

Materials and Methods

The electronic databases MEDLINE (via PubMed on-
line platform) and Scopus were methodically searched
between April and June of 2024. Exclusive articles pub-
lished until the 10 of July were evaluated. The keywords
“intraosseous”, “intravenous”, “cardiac arrest” “heart ar-
rest”, “pre-hospital” and “out-of-hospital” were searched

individually and combined. Data was extracted and the

Volume 64, No 3, July - September 2025 \

validity was assessed by the writing team. The manu-
script is fully compliant with PRISMA guidelines.'

Published studies were considered eligible if they
were in English or Greek language and included only
adults (>18 years old) who suffered from OHCA. Also,
cardiac arrest shouldn't have had etiology related to
trauma. Any study that did not meet these criteria was
excluded from further analysis.

Initially, 63 studies were noticed in the MEDLINE data-
base (via PubMed) and 64 studies in Scopus, with their
title and abstract being carefully screened. A total of 74
studies were excluded after reading the title, 15 after
reading the abstract and 15 more after reading the full
text. When duplicates were excluded, 12 articles met the
inclusion criteria of this study and were included in the
article. Figure 1 presents the flow chart of the selection
of the studies.

Results

In total, 12 studies were included in the present sys-
tematic review. As presented in Table 1, some studies
found that the IV route was superior to 10, other stud-
ies found non-statistically significant differences, and
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Table 1. Main characteristics of the studies & key results

Authors/Year Country Type N Intervention Results

Clemency et US.A Retrospective chart 1.310 10: N=552 e [Vaccess was used more as

al./2017% review first access site (60.1% of the
IV:N=788 cases)

e |0 access had higher success
rates with the first try (94.8%
vs 81.6%, p<0.01)

e  Non-statistical significance
between two routes of access
in ROSC at the time of arrival
at ER (10: 19.9% vs IV: 19.7%,
p=0.01)

e  The ROSC was higher when
first attempt of vascular access
was successful, no matter
the route of access (OR=1.92,
p=0.02)

Feinstein et US.A. Retrospective cohort 1.800 e  Non-statistical significance
al./2017" study in survival to arrival at ER
10: N=275 (@OR=0.72, p=0.06) and to
hospital discharge (aOR=0.81,
IV:N=1.525 p=0.31)
e  ROSCwas higher in the IV sub-
group (aOR=0.67, p=0.004)

Kawano et USA, Retrospective cohort 13.155 e  ROSC (aOR=0.66), survival
al./2018'® Canada study 10: N=660 (@OR=0.5) and good neurolog-
IV: N=12.495 ical outcome (aOR=0.29) were
less likely to 10 access

Mody et USA, Retrospective cohort 19.731 e  Non-statistical significance
al./2019" Canada study in survival (OR=0.88, p=0.24)
and good neurologic outcome
(OR=0.87, p=0.29) between
two routes
IV: N=16.663 e  ROSCrates were higherin IV
subgroup (OR=0.8, p<0.001)
e  No matter the route of access,
if the first attempt was unsuc-
cessful the results were worse

10: N=3.068

Nguyen et US.A. Retrospective cohort 795 e |0 access was associated with
al./2019%° study 10: N=342 lower chances of ROSC (25.7%
vs 45.1%, p<0.001) and 26.6%

IV:N=453 Vs 42.4% when time until am-

bulance arrival was calculated
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Baert et al./2020%' | France

Daya et al./2020%2 | US.A,,

Canada
Zhang et USA,
al./2020% Canada
Hamam et U.S.A.

al./2021%
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Retrospective compara- | 28.856
tive multicenter study

10: N=1.576
IV: N=27.280
Prespecified analysis of | 3.019
a randomized place-
bo-controlled clinical
trial
10: N=661
IV:N=2.358
Retrospective cohort 35.733
study
10: N=7.975
IV: N=27.758
Retrospective cohort 6.896
study
10: N=2.603
IV:N=4.293
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10 route was associat-

ed with better results

in neurological out-
comes (85.2% vs 65.7%,
p=0.082)

Non-statistical signif-
icance in survival at
30-days or at hospital
discharge between two
routes (10: 1.8% vs IV:
2.4%, p=0.266)

10 subgroup was less like-
ly to achieve ROSC (19.8%
vs 25.3%, p<0.001)

The authors do not
discourage the use of
intraosseous route, they
recommend it

Amiodarone and lido-
caine had better results
when administered IV
than placebo (survival:
p=0.32 and good neuro-
logical outcomes: p=0.47)
Non-statistical sig-
nificance between
amiodarone and lido-
caine 10 administration
and placebo

IV seemed to have

had better results in
survival (@OR=1.43),
ROSC (aOR=1.45) and
neurological outcomes
(aOR=1.8)

When both routes were
used, non-statistically
significant relationship
was found in the studied
results

Non-statistical signifi-
cance in ROSC between
two groups (aOR=0.85,
p<0.001)

IV subgroup had better
results in survival
(aOR=0.43, p<0.001) and
neurological outcomes
(aOR=0.53, p<0.001)
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Monaco et Germany, Retrospective cohort
al./2023*» Austria study
Nilsson et Denmark Retrospective cohort
al./2023% study
Lee et al./2024% | Taiwan Retrospective cohort

study

’

some showed the superiority of IO access in patients
outcomes.

Clemency et al.’® in their study published in 2017,
wanted to evaluate the effect between the route of
vascular access and ROSC on OHCA patients when
the adrenaline was administered until they arrived at
the emergency department. They searched in OHCA
patients’ database in New York, where annually over
260.000 cases are recorded. The search period was from
November 2013 until April 2015. The median age of pa-
tients was 59.8 years old (y.o.) in the 10 subgroup and 63
in the IV. Also, a higher percentage of men was included
in the IV group, but no statistical significance existed in
terms of unwitnessed cardiac arrest (CA) or bystander
CPR.

Regarding ROSC, no significant difference was ob-
served between the two routes (p=0.01) while, regard-
ing adrenaline administration, the IV route was selected
as the first choice in 51.5%, with the OR being estimated
at 0.86 for the same outcome. Also, another finding of
this study was that no matter what the route of vascular
access was, if the first attempt was successful the results
were better.

In the most recently published study of this review
(2024), Lee et al.?” conducted a cohort study in Taiwan to
compare outcomes between |0 and IV access in OHCA
patients. The study period was from January 1%, 2019, to
December 31%, 2022. Almost 89% of the initial sample
met the inclusion criteria. The access point was defined
as the final route of access that patients were treated. In

37.106 °

6.752 °

2.003 .

IV access had better
results in survival to
hospital arrival/24 hours
and 30-day/hospital
discharge, ROSC and
neurological outcomes
(p<0.01)

IV access had better
results in 7,30 and 90-day
survival (p=0.001), as well
as in ROSC (p<0.001)

Non-statistical signif-
icance in sustained
ROSC for over 2 hours
(@OR=0.83, p=0.2086)
and good neurological
outcomes (aOR=0.96,
p=0.9356)

10: N=1.363

IV: N=29.688

10:N=773

IV: N=5.979

10: N=401

IV: N=1.602

the IV group, there were more male patients, with high-
er rates of witnessed arrest, but also more time for am-
bulance arrival. The results as presented show non-sta-
tistically significant differences in any studied outcome
(ROSC and good neurologic condition).

Lee’s study also analyzed the spots where 10 and IV
access were placed. The |0 group was divided into tib-
ial and humerus subgroups, while IV subgroups were
upper and lower limb. Humerus 10 access seemed to
have 4.2% more chances for successful ROSC than tibial,
while tibial access was more effective than upper limb
IV placement (21.1% vs 20.7%) in ROSC. Regarding neu-
rological condition, the humerus had better results than
tibial access (2.6% vs 0.8%), while non-statistically signif-
icant differences were observed in humerus to upper IV
comparison (2.6% vs 2.7%).

In 2018, Kawano et al.’ published the results of their
study, conducted from June 2007 to November 2009,
when data were collected from OHCA patient databas-
es in the US.A. and Canada. Patients whose access to
their vascular system was impossible or it was accessed
both intraosseously and intravenously were excluded
from further analysis. Also, if successful access to 10 or IV
space was after failed attempts on the other route, these
patients were excluded too.

In total, 75.4% of the cases identified in the begin-
ning of the study met the inclusion criteria. The intra-
osseous route was used in 5% of the patients, while the
remaining 95% were treated via the IV route. In the 10
subgroup the proportions of unwitnessed CA and initial

74 NOXHAEYTIKH &3 T6u0¢ 64, Tevyoc 3, loohog - SerméuBoiog 2025



2YZTHMATIKH ANAZKOIMHZXZH - SYSTEMATIC REVIEW

Paschalinopoulos E. et al

non-shockable rhythms were higher, while the time to
arrival of the paramedics was shorter. From 660 patients
of the 10 group, 158 achieved ROSC (23.9%), 25 survived
to hospital discharge (3.8%) and 10 had good neuro-
logic outcomes (1.5%), while the same percentages in
IV group were 38.3% (4.783 patients), 10.3% (1.287 pa-
tients) and 7.6% (945 patients) respectively.

Nguyen et al.** in 2019 conducted a retrospective co-
hort study to find the most effective way of vascular ac-
cess to administrate drugs in OHCA patients. Data was
collected from Florida's OHCA database from January
2013 to December 2017. It is important to mention that
for any patient treated from both 10 and IV routes, the
dataincluded in the study refers to the first access point.
The two groups had similar characteristics in terms of
age, sex, time to ambulance arrival, and initial percent of
shockable rhythms. The results of this study show that
the intravenous route seems to have better outcomes
regarding ROSC, no matter if time to ambulance arrival
was estimated or not.

Daya et al.*? in 2020, conducted a secondary analy-
sis of a Randomized Controlled Trial (RCT) to see if the
route of administrating drugs (amiodarone and lido-
caine) affects the outcomes of the patients. The RCT's
data were from 2012 until 2015. Every group (I0 and IV)
was divided into 3 subgroups. One that administered
amiodarone, one with lidocaine, and one with a place-
bo was used. The results of this study show that the two
antiarrhythmic drugs have a better effect on patients’
outcomes when delivered via the IV route than place-
bo, but there is no statistical significance when adminis-
tered intraosseously.

Zhang et al.” in the last study of 2020 had the ob-
jective to investigate any difference in patients’ results
when adrenaline is administered intravenously and in-
traosseously, in prehospital cardiac arrest. For this pur-
pose, they conducted a retrospective cohort study, us-
ing data from U.S.A. and Canadian databases from April
15,2011, until June 30%™, 2015. Patients over 89 y.o., with
the route of access being unclear or both routes being
used in resuscitation efforts, were excluded.

In the IV group there were more male patients, with
higher median age than the IO group and higher rates
of witnessed arrest and initial shockable rhythm. In the
adjusted analysis of the data, IV access seemed to have
better outcomes for the patients in every studied out-
come. Writers conclude that adrenaline administration
via the IV route is superior to the |0 route, but from fur-
ther analysis that they did, the use of both routes simul-

Volume 64, No 3, July - September 2025 (&

taneously did not have statistically significant difference
in patients’ outcomes.

A retrospective cohort study published its results in
2023, with study areas in Germany and Austria, con-
ducted by Monaco et al.” The data presented refers
to a time frame from 1989 to 2020 and were extracted
from OHCA patient databases in these countries. Only
17.48% of the initial population met the inclusion crite-
ria. The final sample was divided into four subgroups as
follows: 1) 10 group (1.363 patients), 2) IV group (29.688
patients), 3) 10 followed by IV access group (4.827 pa-
tients) and 4) endotracheal followed by IV access group
(276). In the 1t subgroup when compared to the 2", the
median age was lower, but there were also lower rates
in initial shockable rhythms, cardiac etiology arrest and
witnessed arrest. The results of the study showed that IV
access seems to have better upshots for the patients in
every studied outcome (p<0.001).

Nilsson et al.®® in their cohort study (2023) in Denmark,
tried to find which route (I0 or IV) has better outcomes
for OHCA patients. The study period was from January
1%t, 2016, to December 31%, 2020. No clear inclusion
criteria are mentioned, but cases that achieved ROSC
before the paramedics arrived or the data presented
were insufficient and excluded. The intraosseous group
seemed to have worse results in every studied outcome,
with mortality at 30-days aOR=2.02 (p=0.001), no-RO-
SC aOR=1.51 (p<0.001), mortality at 7-days aOR=1.94
(p=0.001) and mortality at 90-days aOR=2.29 (p=0.001).
The only outcome that did not have a statistically sig-
nificant difference was the “dead at scene” declaration,
with aOR=1.28 (p=0.001) in favor of IV access. In the re-
sults of this study, authors acknowledge the existence
of confounding factors (such as unwitnessed arrests or
initial shockable rhythms) that could alter the results of
their study.

In the same year as Clemency, Feinstein et al."” pub-
lished their study. In their cohort study, they focused on
Washington DC, and more specifically on King’s Coun-
try. The data were collected between September 1+,
2012, and December 31%, 2014, from the local OHCA
database. For the purpose of their study, the main route
of access was designated as the one that was used for
drug administration.

In the subgroup of |0 access, there were more female
patients, and it was more common for unwitnessed CA,
non-cardiac etiology and non-shockable initial rhythm.
Also, the time to ambulance arrival was significantly
higher in 10 group, with a median time at 18.4 minutes

% HELLENIC JOURNAL OF NURSING 7>
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RESULTS

Mixed Results
33%

Graph 1: Studies Results in chart pie

versus 16.3 minutes for IV group. In the analysis of the
data, survival to hospital discharge and to arrival at
emergency room didn't have statistically significant dif-
ferences,. but ROSC was more likely to sustain in the IV
group.

Mody et al.” in their cohort study (2019) had as ob-
jective to compare results in prehospital cardiac arrest
when |0 and IV route are used. For the purposes of their
study, they searched in OHCA patients’ databases in the
U.S.A. and Canada from 2011 to 2015. In IO group were
added only patients that initially treated via this route
and the first access attempt was successful. The same
applies to the IV group.

The 10 subgroup had higher success rates (96.9%)
than the IV group (92.9%). In IO group the median age
was lower, there were more women and unwitnessed
cardiac arrest with initial non-shockable rhythm had a
higher percentage than in IV subgroup, while bystander
CPR was lower. Despite the existence of these confound-
ing factors, the results of this study conclude that there
is no statistically significant difference in terms of sur-
vival to hospital discharge and good neurologic condi-
tion at that time, even though ROSC is a little bit lower in
this subgroup. The authors state that from their research
time to achieve 10 access is significantly lower than IV
access and that if the first attempt isn’t successful the
outcomes are worse no matter the route of access.

One of the first studies that was conducted beyond
the borders of the United States was the one from Baert
et al.?" in 2020. The study region was France and the na-
tional OHCA database was searched from July 1%, 2011,
until June 1%, 2017. In the 10 subgroup (5.5% of the stud-
ied population) the median age was lower, there were

76

In favor of 10
(orno
statistically
significant
difference)
17%

In favor of IV
50%

more women, and the number of non-cardiac etiology
arrests was higher, so the percentage of unwitnessed CA
and bystander CPR.

The 10 access in the initial results was found to have
worse results in ROSC (19.7% vs 27.7%) and survival
at 30 days or discharge (1.9% vs 3.8%), but better out-
comes in good neurologic condition at discharge (81.8%
vs 72.7%). In the adjusted analysis, the 10 route contin-
ued to have worse outcomes in ROSC, but there were
non-statistically significant differences in survival at 30
days, or hospital discharge and neurological outcomes
continued to be better in this group.

In the last study of the current systematic review,
Hamam et al.?* in 2021 published another cohort study
related to the topic. They searched OHCA databases
from U.S.A. paramedic services from January 1%, 2015, to
December 31%,2017. In the intraosseous subgroup, the
median age was lower, there was a higher proportion of
female patients and unwitnessed cardiac arrests with in-
itial non-shockable rhythm were higher too. The results
of the adjusted analysis that was conducted, in which
time to ambulance arrival was included, a non-statisti-
cally significant difference was found in terms of ROSC),
but the IV subgroup had better outcomes in survival to
hospital discharge and good neurological condition at
the time of discharge.

Discussion

This systematic review was conducted to investigate
potential differences in key patient outcomes-survival,
return of spontaneous circulation (ROSC), and neurolog-
ical status when 1O versus IV routes is used in OHCA. A
total of 12 studies met the inclusion criteria of the re-
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view, providing a comprehensive analysis of these crit-
ical outcomes.

Some studies showed the superiority of IV route in sur-
vival, ROSC and good neurologic condition,8202223.2526
others showed non-statistical significance between two
routes in some of the studied outcomes,'”'** while oth-
ers in every outcome mentioned.'®?” There was also one
study with mixed results, that showed non-statistical
significance in some outcomes and superiority in one
outcome for |0 and one for IV access.”

From the literature review as conducted, no RCT was
found, only a secondary analysis of randomized con-
trolled trials,'®?? in which the authors recognize the ex-
istence of error, due to secondary research. The results
of these studies showed better outcomes in ROSC, sur-
vival, and neurologic condition at discharge when the IV
route was used, something that is in contrast with Lee’s
study # that no statistically significant differences were
observed in ROSC and neurologic outcomes of the pa-
tients.

A major factor that heterogeneity could be attribut-
ed to is differences in the definition of “route of access”
between the studies. For example, in Feinstein’s study,'”
|0 group consisted of those who were the final route of
administration, while in Mody’s study' in the IO group
included those who were the first choice of access. This
is recognized as a significant confounding factor by
Granfeldt et al.”® in their systematic review published
in 2020. It is reasonable to think that when IO follows
IV failed attempts, the victim has remained in an arrest
state for a longer period, with the results being worse. It
is bibliographically documented that the more a victim
is in arrest state, the worse the outcomes are,?® so it is
not easy to be attributed to the route selected. This is
also stated in Nguyen'’s study,” that since the criteria of
route selection aren’t clear, it is a logical assumption that
the ones with difficult IV access may have a worse health
status, with more comorbidities, affecting results as an
independent factor.

Also, as presented in Table 1, most of the studies refer
to data until 2015, with only two of them,*?” including
exclusive data from 2015 and later. Both two studies
showed non-statistically significant differences in ROSC,
with Lee’s study? finding the same for neurologic con-
ditions too. These differences could be because these
studies include data that comply with the most recent
resuscitation guidelines and 10 devices, as long as the
fact that 10 access has been used again in clinical prac-
tice for only the last 20 years.

Volume 64, No 3, July - September 2025 {

Another important factor is that none of the studies
except Lee’s refer to access points. Selection of tibial
bone in the 10 route might have worse results than hu-
merus bone if taken into consideration the fact that tibia
is further away from central circulation than humerus.
This is supported by Lee’s study, in which 10 access via
the humerus has 4.2% more chances for ROSC than via
tibial bone.

Also, Lee’s study is the only one that refers to ambu-
lance staffing, providing data about the median num-
ber of paramedics and EMTs (emergency medical tech-
nicians). As mentioned in their study, the number of
ambulance staff seems to have a role in route selection,
with paramedics being less than 2 favoring IV access
(@OR 0.17), EMTs being more than 4 favoring IV access
too (aOR 0.84), but when EMTs are less than 4, it is in
favor of 10 access (aOR 1.33). This would be interesting
information to be included in the most recent studies
published.

Another significant factor that may affect the way re-
sults are interpreted is the percentage of included cases,
in contrast to the initial number of cases that appeared
in database research. The lower this rate is, the higher
the chances are for the study to contain significant er-
rors. The studies with the lowest rate are those of Mona-
co etal. (17.48%) in 20232° and Nilsson’s et al. (39.1%) in
2023 too.* Both studies showed the superiority of the
IV route administration in every studied outcome. The
study with the highest rate was Lee’s et al. (89.9%) in
2024,% in which 10 had non-statistically significant dif-
ferences in all studied outcomes.

Results from Hsieh's et al." the only published me-
ta-analysis (2021), showed no significant differences be-
tween the two routes in survival to discharge and the
neurologic condition of the patients. They found “time
to drug administration” to be a significant confounding
factor, which is not mentioned in all studies presented in
the current review. Also, it is stated that the definition of
“route of access” has a key role in results and their inter-
pretation. Finally, if the time to intervention is taken into
consideration, the patient’s outcomes could be in favor
of the IO route, as mentioned in this meta-analysis.

To our knowledge, there are only two more system-
atic reviews relative to the topic published,’*' one
of them with a meta-analysis to have been conduct-
ed." Our systematic review includes 6 more published
studies than Granfeldt et al.,'”* and 4 more than Hsieh
et al.," thus presenting the most recent data regard-
ing the studied topic. However, our study has several
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limitations worth mentioning. The writing language of
the searched studies was Greek and English, leading
to miss any study written in other language and, the
studied period was until June 30, 2024, so any study
published later than this date was not included. Fur-
thermore, there was no RCT (randomized controlled
trial), since none was published in the studied period.
The time for ambulance arrival, the ambulance staff-
ing, and team equipment were not mentioned in all in-
cluded studies, thus we could not conclude. However,
on October 31%, the first RCT related to this topic was
published in NEJM (The New England Journal of Med-
icine),? with the results stating no statistically signifi-
cant difference in OHCA patients’ outcomes when the
10 and IV routes were compared.

One more limitation is the amount of detail about the
training and expertise of the Prehospital teams included
in the referenced studies. This potential confounder re-
lates to the level of experience and proficiency among
emergency responders, which may affect the selection
of the vascular access option and, subsequently, patient
outcomes. More advanced teams may find greater suc-
cess with a particular technique, not because the tech-
nique itself is inherently more effective, but because
they are simply better at getting the technique to work
for them. Also, in our attempt to achieve a PROSPERO ID
for our study, this was not possible, since our study was
completed at that time and since 2019 PROSPERO does
not accept completed systematic reviews.

Conclusions

The intraosseous route is documented as a safe and
effective way to access the vascular system of OHCA
patients, with less time than IV placement needed and
higher success rates. In the last few years, the use of
10 access has increased. This systematic review clearly
shows that intraosseous access does not appear to have
statistically significant differences in terms of survival,
ROSC, and neurologic outcomes of OHCA victims, thus
recommending its use in emergency cases.
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Future research should examine variables such as
ambulance response time, staffing levels, available
equipment, team skills levels, and success rates of pro-
cedures since they significantly influence outcomes in
out-of-hospital cardiac arrest settings. Moreover, includ-
ing recent evidence like the RCT by Vallentin et al.,* while
other factors can also be quite influential in future eval-
uations will be very beneficial for a better insight into
the comparative effectiveness among the intraosseous
as well as intravenous route. Finally, this highlights the
urgent need for further randomized controlled trials to
adequately inform whether 10 access is at least as good
or even better than IV access in the context of prehospi-
tal resuscitation.
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MNEPINHWH

EvSooaoTikn évavTi evSo@AéBiag mpocBacng 0 MPOVOGOKOMEIAKN KAPSIAKN avakom: ZUCTNHATIKN OVACKO-
mmon

EppavounA NMaoxahivomoulog', Kwvotavtivog MNakouvddakng?, Nikohaog dwto, Hpw MmpokaAdkn?.

"Noookopeio «BlokAvikri ABnvwv», NoonAsutnic, MSc, Ekmraideutric ATCN,
2Tunua NoonAeutiknc, ZxoAn Emotnuwv Yyeiac, EAAnviké Meooyeiako Mavemotruio, HpdkAgio, EAAGSa
3Turjua NoonAeutikrig, EOviko kai KammoSiotpiakd MNavemotriuio ABnvawy, EAAdSda

Ercaywyn: H kapdiakr avakorr| mou AauBAvel Xwpea EKTOG VOCOKOUEIOKWY SOUWY, Eival pia ONUAVTIKA attia Bvntotn-
TOG O€ TAYKOOUIO eminedo. Baoikd péAnua eivat ol BEATIOTEC SUVATEC EKPATEIC TWV AGOEVWV AUTWY, UE TNV EVOOOOTIKNA
€yxuon va €xel emavéNBeL Ta TeEAeUTAIA XPOVIA OTO TIPOCKIVIO, YIA XPH 0N O€ TIPOVOCOKOUELAKH KAPOIAK AVAKOTIH, U
TNV ANMMOTEAECUATIKOTNTA TNG Va gival uttd Siepelivnon. ZKomog: H Siepelivnon Péow CUGTNUATIKAG AVACKOTTNONG TNG
ATTOTEAECUATIKOTNTAC TNG EVOOOOTIKAG TTPOCTIEAACNG, O GUYKPLON KE TNV eVOOPAEPILQ, O CUUPBANATA TTIPOVOCOKOUEL-
OKAG KapSlaknig avakormnc. YAIKO kat MéBodog: Eyive avalritnon tng diebvolc BiAoypagiag otic Baoelg dedouévwv
PubMed kat Scopus w¢ Tig 10 louAiou 2024. H avalritnon éyive pe TiG €N AEEEIG-KAELDIA: «intraosseousy, «intravenous»,
«pre-hospital», «out-of-hospital», «cardiac arrest», «<heart arrest». Ta kpitipta évtaéng otn PeAETN opioTnkav we eEAG:
a) EPELVNTIKN UEAETN, B) YAWOOoA cuyypa@ng ENNVIKA 1 ayyAIKd, y) pn melpapatiky (die€aywyry o avBpwmoug), )
eVAANIKEG >18 €TwV, €) KAPSIAKN AVAKOTIA 1N TPAUVUATIKAG atttodoyiag. Ooeg peléteg Sev minpouoav Ta avwTépw
KpITApla, amokAgiotnkav amd mepattépw a&loAoynon. AmoteAéopata: Ané tnv avalritnon tg BipAoypagiag mpoé-
Kupav mpog a&loAoynon 63 peAéteg and tn Bdaon dedopévwy PubMed kat 64 amd tn Scopus. To TeAIKO Seiypa 65 NG
TTAPOVUCAG AVAOKOTTNONG e BAon Ta Kptthpla évtaéng, Omwe autd opioTnkay, EMErTa amo agaipeon Twv SimAdtunwy
ApBpwv, ATav 12 HENETEC. TNV TAEIOPN@IA TOUG EMPOKEITO YIa MENETEC KOOPTNG, ME TOV TANBUGOUO va BpiokeTal evidg
NG NIeipou TNG AUEPIKAG. YTINPXE ONUAVTIKH AVOUOLIOYEVELQ WG TTPOG TA XAPAKTNPLIOTIKA TWV ORAS WY TNG EVOOOOTIKNAG
Kat evOoPAEBLag mpooméhaong, KaBwe Kat oTov oplopd TNG «0doU TPOOTIEAACNG» ATIO TIG EPEUVNTIKEC OMASEC. AUTO
081 ynoe o€ avouoloyevr] amoTEAECUATA UETASY TOUG, UE OPIOUEVES VA deixvouv uttepoxn TNG eVOOPAERLag 0doU Kal
GANEG PN OTATIOTIKA ONUAVTIKESG SIAPOPES WG TIPOG TIG EKPACELG peTa&L Twv V0 0dwv Xoprynone. Ta mAéov mpdogata
ONUOCIEVHEVA ATTOTEAECHATA WOTOCO, OEV OEiXVOUV OTATIOTIKA ONUAVTIKN Slapopd, U peta-avaiuon va Tovilet mbavn
urtepoxn TNG EVO00OTIKAG EAV CUVUTIOAOYIOTEI O XPOVOC WG TNV Tapéuacn. Zupmepacpata: H evO000TIKN €yXuon o€
TIPOVOCOKOUELAKH KAPSIOKK AVAKOTIH QAiVETAL VA NV TTAPOUCIALEl OTATIOTIKA GNUAVTIKA Slapopd e TNV eVOOPAEPLa,
WG TPOC TNV emPBiwon Kat TNV KaAr veupoloyikn ékBaon. Qotdoo, Kpivetal avaykaia n mepaitépw Slepelivnon Tou
Bépatog pe die€aywyn MEPLOCOTEPWV PEAETWVY KAl I6AVIKA, TUXALOTIOINKEVWY KAVIKWV SOKIUWV.

Né€eig-khadia: Kapdiakr avakorr), NMpovoookopetakn, E§wvoookopetlakr, EvboooTikn, Evéo@Aéfia, éyxuon.
<1 YmevOuvog alAnloypaepiag: Eppavoun Maoyalivémoulog, e-mail: empaschal@outlook.com, TnA.:
+306973997470
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