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Out-of-hospital cardiac arrest (OHCA) continues to be one
of the major challenges in emergency cardiovascular care.
Despite advances in cardiopulmonary resuscitation (CPR) and
defibrillation, overall survival rates remain low worldwide.
Current international guidelines recommend the establishment of
intravenous (V) access as the first-line route for drug administration,
while intraosseous (I0) access is suggested as an alternative when
IV access cannot be promptly achieved.? In this context, every
minute counts, and establishing vascular access for drug delivery
is often a race against time. However, a long-standing question
still persists: does the route of administration — intravenous or
intraosseous — truly impact outcomes?

In this issue of the International Journal of Cardiovascular
Sciences, Cavalcante et al. present a comprehensive meta-analysis
comparing IO and IV access in adults with OHCA. Pooling data
from more than 9,000 patients across three major randomized
clinical trials,>* the authors demonstrate that both routes yield
similar results in terms of survival, with favorable neurological
outcomes, the return of spontaneous circulation (ROSC), and
survival to hospital discharge.® Moderate heterogeneity was limited
to the ROSC outcome, likely due to differences in its definition
amongstudies. Beyond this, the evidence is consistent in showing
that time to drug delivery, rather than the route of administration,
determines patient outcomes.®

Similar conclusions were reported by a previous systematic
review, which also found no significant differences between IV
and 10 routes when vascular access was established promptly.”
Taken together, these findings confirm that the effectiveness of
drug administration during cardiac arrest depends mainly on
minimizing delays to access rather than on the route itself. In this
context, the American Heart Association (2020) and European
Resuscitation Council (2021) guidelines underscore that, although
rapid vascular access is necessary for drug delivery, attempts to
establish it must not delay high-quality CPR or early defibrillation,
the interventions that truly determine survival."2
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Beyond these practical considerations, the pharmacokinetic
and hemodynamic profiles of each access route provide further
insight into their clinical performance. IO administration enables
rapid systemic absorption through the medullary sinusoids, which
connect directly to central circulation. Nevertheless, in low-
flow states, such as cardiac arrest, reduced medullary perfusion
may delay drug delivery, particularly when the tibial site is used
(Figure 1).® Experimental data suggest that humeral 10 access
achieves faster drug delivery than does tibial insertion, owing to
its proximity to central circulation. By contrast, early intravenous
access provides more predictable pharmacokinetics, but it is often
harder to establish during resuscitation.® The humeral 1O route,
therefore, may represent an optimal balance between speed and
efficacy when IV cannulation fails.

Translating these findings into real-world practice, however,
continues to be a considerable challenge. Despite the clear
evidence supporting 1O access as an alternative to intravenous
administration, its use in emergency care is still limited. Proficiency
in the technique varies widely among healthcare professionals,
and many report minimal exposure or confidence in performing
the procedure during cardiac arrest. Regular simulation-based
training and structured refresher programs are crucial to
maintaining competence, yet such opportunities are scarce in
most prehospital and in-hospital systems.’

Beyond the educational gap, economic and logjstic barriers also
restrict the widespread implementation of 10 access. The devices
are substantially more expensive than standard IV equipment,
and their availability often depends on institutional resources and
procurement policies. This challenge is even more pronounced
in low- and middle-income countries, where emergency medical
systems frequently operate under budgetary constraints and lack
standardized protocols for advanced resuscitation.' For these
regions, including Brazil, expanding the use of IO access demands
not only investment in equipment but also coordinated efforts in
training, evaluations of cost-effectiveness, and integration into
local emergency care frameworks. Adopting such strategies could
ensure equitable access to this potentially life-saving technique
while maintaining feasibility within resource-limited settings.

Taken together, the available evidence, corroborated by the
observations of Cavalcante et al., reinforces the view that the best
vascular access is that established without delay. The message is
simple yet powerful: in cardiac arrest, time, not the route, is the
true pathway to survival. Whether through vein or bone, what
truly matters is how quickly effective resuscitation is applied.


https://orcid.org/0000-0003-1090-0443
https://orcid.org/0000-0002-7377-2808
https://orcid.org/0000-0001-8691-3772
https://orcid.org/0009-0003-4467-9107
https://orcid.org/0000-0002-1137-2788
https://doi.org/10.36660/ijcs.20250131
https://doi.org/10.36660/ijcs.20250131
mailto:queirozimara@gmail.com
https://doi.org/10.36660/ijcs.20260006

Barbosa et al.
Intravenous or intraosseous access

Short Editorial

THE ROUTE TO SURVIVAL

Infravenous or infraosseous access in cardiac arrest

r V.
IVacess 10 acess when IV fails
first or is delayed

v Greater staff
familiierity

W Lower risk of local
complications

Low flow states may delay drug

Unpredictable
time-to-access

' delivery

?( Economic and logistic barriers

GOAL:

Can be established without
interrupting chest compressions

v Reliable and effective access

minimize time-to medication, not maximize technigue preference!

References

Soar J, Bottiger BW, Carli P Couper K, Deakin CD, Djarv T, et al. European
Resuscitation Council Guidelines 2021: Adult Advanced Life Support.
Resuscitation. 2021;161:115-51. doi: 10.1016/j.resuscitation.2021.02.010.

Merchant RM, Topjian AA, Panchal AR, Cheng A, Aziz K, Berg KM, et al.
Part 1: Executive Summary: 2020 American Heart Association Guidelines
for Cardiopulmonary Resuscitation and Emergency Cardiovascular
Care. Circulation. 2020;142(16_suppl_2):5337-57. doi: 10.1161/
CIR.0000000000000918.

Couper K, Ji C, Deakin CD, Fothergill RT, Nolan JP, Long JB, et al. A
Randomized Trial of Drug Route in Out-of-Hospital Cardiac Arrest. N Engl
JMed. 2025;392(4):336-48. doi: 10.1056/NEJM0a2407780.

Ko YC, Lin HY, Huang EP, Lee AF, Hsieh MJ, Yang CW, et al. Intraosseous
versus Intravenous Vascular Access in Upper Extremity among Adults with
Out-of-Hospital Cardiac Arrest: Cluster Randomised Clinical Trial (VICTOR
trial). BMJ. 2024;386:€079878. doi: 10.1136/bmj-2024-079878.

Vallentin MF, Granfeldt A, Klitgaard TL, Mikkelsen S, Folke F, Christensen
HC, etal. Intraosseous or Intravenous Vascular Access for Out-of-Hospital
Cardiac Arrest. N Engl ) Med. 2025;392(4):349-60. doi: 10.1056/
NEJM0a2407616.

10.

Figure 1 - Intravenous vs. Intraosseous Access in Cardiac Arrest. 10: intraosseous, IV: intravenous.

Sobral MVS, Pirolla RC, Cavalcante DN, Leme NFS, Rocha P, Campos FS,
Luna LC. Intraosseous Versus Intravenous Vascular Access for Out-Of-
Hospital Cardiac Arrest: A Meta-Analysis of Randomized Clinical Trials.
nt ) Cardiovasc Sci. 2026; 39:€20250131. doi: https://doi.org/10.36660/
ijcs.20250131

Granfeldt A, Avis SR, Lind PC, Holmberg M), Kleinman M, Maconochie I,
etal. Intravenous vs. Intraosseous Administration of Drugs during Cardiac
Arrest: A Systematic Review. Resuscitation. 2020;149:150-7. doi: 10.1016/j.
resuscitation.2020.02.025.

Hamam MS, Klausner HA, France J, Tang A, Swor RA, Paxton JH, et al.
Prehospital Tibial Intraosseous Drug Administration is Associated with
Reduced Survival Following Out of Hospital Cardiac Arrest: A Study for the
CARES Surveillance Group. Resuscitation. 2021;167:261-6. doi: 10.1016/j.
resuscitation.2021.06.016.

Petitpas F, Guenezan J, Vendeuvre T, Scepi M, Oriot D, Mimoz O. Use
of Intra-Osseous Access in Adults: A Systematic Review. Crit Care.
2016;20:102. doi: 10.1186/s13054-016-1277-6.

Olaussen A, Williams B. Intraosseous Access in the Prehospital Setting:
Literature Review. Prehosp Disaster Med. 2012;27(5):468-72. doi: 10.1017/
51049023X12001124.

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Int J Cardiovasc Sci. 2026; 39:e20260006


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.36660/ijcs.20250131
https://doi.org/10.36660/ijcs.20250131

