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After its discovery in the early 20th century,
the use of intraosseous access was described in
small groups of noncritically ill patients, par-
ticularly children. After World War II, the in-
troduction of disposable intravenous catheters
superseded intraosseous access until the late
1990s, when its use as a fast and reliable infu-
sion route in the prehospital arena prompted
further investigations.'

The debate on the use of peripheral venous
access (PVA) versus intraosseous access has be-
come of great interest, since the latter is increas-
ingly used in emergency medicine and critical
care. In these fields, time is of the essence, and
the current indications for intraosseous access
include:

+ cardiac arrest or severe shock in infants or
children, when PVA is not readily available’

+ failure to obtain PVA after multiple attempts
during life-threatening conditions in which
intravascular access is essential (eg, multiple
trauma, severe shock, extensive burns, and in
tactical medicine)?

+ cardiac arrest in adults (updated in 2020: in-
traosseous access recommended after failure
to obtain PVA)*

More broadly, when PVA is not available, and
multiple attempts have failed, intraosseous ac-
cess overcomes the central venous access by its
rapidity of placement,’ while ensuring the same
pharmacokinetics® and enabling prompt patient
stabilization.

While working with personal protective
equipment (PPE), common procedures such as
obtaining vascular access may become more
laborious. The use of high-level PPE has been
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usually confined to the field of Chemical-
-Biological-Radiological-Nuclear-explosives
(CBRNe) threats. However, the Ebola out-
break and the current COVID-19 pandem-
ic forced healthcare personnel to work us-
ing PPE, bringing to the fore the manual im-
pairment while performing procedures and
the need for dedicated training.”® In this is-
sue of Kardiologia Polska (Kardiol Pol, Polish
Heart Journal), Drozd et al® conducted the first
meta-analysis to evaluate intravascular ac-
cess time-to-placement and success rates in
PPE-restricted scenarios. The authors in-
cluded clinical, cadaver, and simulation tri-
als. Five studies directly compared intraosse-
ous access and PVA procedure duration, and
3 studies compared the success rates of in-
sertion, with and without PPE. The results
showed longer procedure duration measured
in seconds (mean difference, -41.43; 95% CI,
-62.36 to -24.47; P <0.001) yet similar success
rates (100% vs 90.3%; risk ratio, 1.08; 95% CI,
0.97-1.2; P = 0.18) while wearing PPE. The au-
thors also looked at subanalysis among med-
ical staff, paramedics, and other providers.

Overall, the authors concluded that the use
of PPE significantly extends the duration of
both intravascular access procedures and that
intraosseous access can be obtained faster and
with a higher success rate compared with PVA.
These results are consistent with those obtained
by Mormando et al" in a randomized mani-
kin trial, not included in the meta-analysis by
Drozd et al,’ where intraosseous access proce-
dure duration appeared to supersede PVA with
and without PPE.



Some important considerations other than
procedure time and success rates should be tak-
en into account when deciding which vascular
access modality to consider while wearing PPE.
Intraosseous access cannot be left in place for
more than 24 hours owing to the risk of osteo-
myelitis," thus requiring another vascular ac-
cess, either peripheral or central venous access,
to be obtained.” This is particularly relevant
in patients affected by COVID-19, who usual-
ly have a prolonged hospital stay. Therefore, it
seems reasonable that the intraosseous access
route should not be routinely used in COVID-19
and, more broadly, while wearing PPE. In those
cases, PVA should be attempted if patient condi-
tions allow a slower-than-usual placement, and
intraosseous access should be reserved for criti-
cal patients or failed PVA attempts.

Furthermore, in patients who have experi-
enced out-of-hospital cardiac arrest, a recent
review of 6 observational studies and the sub-
group analysis of 2 randomized controlled tri-
als concluded that PVA is associated with high-
er survival to discharge and better neurological
outcomes than intraosseous access.” This evi-
dence prompted the update of the 2020 Adult
Advanced Life Support guidelines: PVA is now
recommended as the first attempt during cardi-
ac arrest,” and intraosseous access should not be
used as the first route.

As Drozd et al’ rightly point out, the absence
of human studies in the meta-analysis is a ma-
jor limitation that could affect the generalizabil-
ity of the results. Several researchers have pre-
viously highlighted this controversy, increas-
ingly found in the literature from high-clinical
risk fields like emergency medicine or critical
care. Indeed, manikins for medical simulation
and research help avoid unnecessary hazards to
real patients while adding relevant information
to the body of knowledge. Nevertheless, bench-
-to-bedside research and community clinical re-
search have become essential parts of the health-
care system, and future efforts should be made
to start human trials addressing the questions
posed by Drozd et al.’ Also, the success rate in
manikin trials is difficult to define, and the ana-
tomical site of insertion and the device used for
obtaining intraosseous access affected the suc-
cess rate in some studies," adding other sourc-
es of variability that Drozd et al’ could not ad-
dress owing to the small number of papers found.

Finally, intraosseous access or PVA time-
-to-placement per se might not be as relevant
as other patient-oriented outcomes, espe-
cially when the mean difference between the
2 routes is only 41 seconds.’ It is hard to imag-
ine that such a small difference could contribute
to the overall patient morbidity and mortality.
Nevertheless, intraosseous access is a fast and
reliable intravascular access, still of the essence
in CBRNe major incidents—in which the number
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of victims exceeds the number of healthcare pro-
viders—tactical and military medicine, and in
critically ill patients.

Overall, the meta-analysis by Drozd et al’
demonstrates that intraosseous access is slight-
ly faster and has similar success rates compared
with PVA while wearing PPE. Still, providers
should also bear in mind the limitations of in-
traosseous access, especially when dealing with
patients affected by COVID-19.
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