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Neonatal tracheal intubation is a high-risk procedure for
patients in neonatal intensive care units (NICUs), and can
be associated with multiple adverse events, both short term
and long term. Premedication for this procedure, including
sedation and paralytics, has been shown to improve success
rates and potentially mitigate the risk of airway injury.
However, despite the awareness of these benefits, there has
been significant variability in the adoption of this practice.
Neonatal tracheal intubation is a common but potentially
high-risk procedure for patients in NICUs [1]. Unsuccessful
attempts are frequent [2], as are adverse events such as
significant oxygen desaturation [3], bradycardia [4], and
potential airway injury [5]. These risks are even more sig-
nificant for preterm infants, with recent authors reporting
increased risk of severe intraventricular hemorrhage (IVH)
and adverse neurodevelopmental outcomes in patients
requiring multiple intubation attempts [4, 6, 7]. Taken
together, these concerns present a major challenge for
neonatal care providers, and significant effort is being
dedicated towards improving the safety of this critical
procedure.

The use of sedation and paralytic agents to facilitate
nonemergent neonatal tracheal intubation and potentially
mitigate the risk of adverse outcomes has been a topic of
much discussion for many years. Premedication for intu-
bation is utilized commonly in adult and pediatric popula-
tions [8]. Numerous authors have reported improvement in
procedural success rates and decreased risk of airway injury
in the neonatal population when premedication is utilized
for tracheal intubation [9–16]. However, despite the iden-
tified benefits of premedication and issuance of an endor-
sement supporting its use by the American Academy of

Pediatrics in 2010 [17], there has been significant variability
in the adoption of the use of sedation and paralytic agents
for tracheal intubation premedication across NICUs
nationally, and many individual providers have not incor-
porated routine use of premedication into their practice
[18, 19].

Institutional and individual provider variation in the
routine use of premedication for intubation likely has many
contributing factors. Some of the common concerns raised
by providers are listed here, along with potential strategies
to alleviate concern or decrease potential risk:

(1) Personal preference: Providers initially trained to
intubate patients without using premedication may feel that,
since they are generally able to secure the airway, these
additional steps are not necessary and only serve to delay or
prolong the procedure. However, as evidence continues to
mount that use of premedication may result in both short-
term and long-term benefits to patients in terms of improved
physiologic stability, lower risk of adverse events/airway
injury, and decreased risk of associated IVH and poor
neurodevelopmental outcomes, the importance of using
premedication for tracheal intubation becomes more clear.

(2) Inability to secure airway in an apneic patient:
Intubators may have concern about potentially having dif-
ficulty securing the airway in a patient without spontaneous
respiratory effort, which would be the case after pre-
medication with sedation and paralytic medications. This
can be addressed on several fronts. Proactively identifying
risk factors for airway abnormalities, which are often evi-
dent in the patient history or physical exam findings, might
alter the planning for the procedure (including personnel
present, equipment used, and choice of premedication) and
could help to mitigate this risk. As noted above, the utili-
zation of premedication often improves procedural success
rates, and in the event of adverse medication side effects,
reversal agents could be administered.

(3) Lack of familiarity with medication regimen or con-
cern about side effects: Providers who are not experienced
in the utilization of sedation/paralytic agents for neonatal
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intubation premedication may be unfamiliar with the med-
ication regimens used, and may have concern about
potential side effects. To address this issue, development of
institutional guidelines that list preferred medications, dos-
ing information, and order of administration may improve
clarity. Simulation sessions could be conducted to improve
familiarity with the regimen. As noted above, in the case of
adverse events, reversal agents for narcotics and paralytics
should be easily accessible and able to be rapidly admi-
nistered in patients receiving premedication for intubation.

(4) Possible deterioration in patient status: Providers
may have concern about transient deterioration in patient
status, including desaturation and hypercarbia, and after
receiving premedication for intubation, including paralytic
agents. Oftentimes, this is related to an underestimation in
the amount of ventilator support required while the paralytic
agents are inhibiting spontaneous respiration. Teams should
be cognizant of the infant’s spontaneous respiratory rate
when choosing ventilator settings, and should carefully
monitor tidal volumes, oxygen saturation, and carbon
dioxide levels closely to identify when increased support is
required.

(5) Prolonged time required to prepare and administer
medications: The process of getting the medications to the
patient prior to the procedure, including placing the orders,
verification of orders by pediatric pharmacists, drawing up,
and administering the medications, may take a significant
amount of time, and decrease the feasibility of utilizing
premedication. Possible solutions for this issue include the
development of dedicated “kits” for intubation premedica-
tion that are easily accessible in the NICU, identifying
potential patients who may require premedication in
advance, and working with hospital pharmacists and nurses
in quality improvement efforts to streamline the process.

The concerns raised above certainly need to be addres-
sed, but the data that have been presented to date suggest
that utilizing premedication for neonatal tracheal intubation
has significant clinical benefit, especially in larger, more
mature infants. The article published by Krick et al. in this
issue fills an important gap because it provides data about
the use of sedation and paralytics in the very low birth
weight population. In general, many providers have been
reluctant to utilize intubation premedication for these
patients due to anticipation of increased procedural diffi-
culty given smaller patient size and concern about medi-
cation side effects. It is reassuring that these authors were
able to demonstrate that premedication for neonatal intu-
bation, including use of paralytics, improved success rates,
decreased adverse events during the procedure, and resulted
in less bradycardia and physiologic instability. As these
authors note, there are numerous areas in which more
research will be needed to determine the effectiveness and
safety of using premedication for tracheal intubation,

especially in very low birth weight and extremely low birth
weight infants. In addition to the obvious benefit of pre-
venting procedure-related discomfort [20], these neonates
will likely have significant potential benefit from pre-
medication for intubation, most notably, through paralytic-
mediated attenuation of increased intracranial pressures
during attempts [21], which are related to risk of severe IVH
[22], and potential for increased success rates, which could
translate to improved neurodevelopmental outcomes [7].
However, additional clinical studies will be necessary to
confirm these benefits and assess for potential areas of risk.

In addition to the utilization of premedication for intu-
bation, there are many additional areas being investigated to
improve the safety of neonatal intubation. These include use
of videolaryngoscopy [23, 24], development of robust
educational methods for intubation education and training
(e.g., utilizing skills checklists with robust evidence of
validity and requiring assessment of competency on a
simulator prior to performing clinical attempts on a patient)
[25], and application of quality improvement methodolo-
gies. This area of study remains a very high priority for
those individuals who care for the tiny and most fragile
members of our population, and through continued colla-
borative efforts and research, we will surely be able to
establish best practices and improve the outcomes of our
patients.
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