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Correspondence on “Gabapentin for Delirium in Infants
in the Neonatal Intensive Care Unit”

To the Editor—Members of the Johns Hopkins Uni-
versity School of Medicine Neuroscience Intensive
Care Nursery Program would like to raise concerns
regarding the paper, “Gabapentin for Delirium in Infants
in the Neonatal Intensive Care Unit” by Chang et al
Our concerns are focused on the scientific bases, diag-
nostic assessments, and treatment protocol proposed
in the article.

The Diagnostic and Statistical Manual of Mental Dis-
orders, 5th edition, defines delirium as an acute distur-
bance of attention, awareness, and cognition due to an
underlying medical condition or exposure, but not due
to an underlying neurocognitive disorder.? Attention,
awareness, and cognition are based on brain develop-
ment, and milestones for these skills have only been
established in healthy neonates. However, neonates in
the neonatal intensive care unit (NICU) have many risk
factors for atypical development, including prematurity,
medical comorbidities, brain injury, prolonged hospital-
ization, and an altered sensory environment. They also
have a medically and developmentally limited repertoire
of neurobehavioral skills. Establishing a neurocognitive
baseline can, therefore, be challenging and, in many
cases, is not feasible, limiting our ability to detect acute
neurobehavioral changes in NICU patients.

Currently, there is no clear definition of neonatal
delirium nor a gold standard diagnosis for validation of
standardized assessments. The Cornell Assessment
of Pediatric Delirium (CAPD) scale has been used
in children below 2 years of age but has only been
validated in the PICU population.3* Most of the studies
using the CAPD scale have included a strikingly low
number of infants and neonates.>® To allow for more
effective and safer treatment interventions, the ideal
neonatal assessment must distinguish delirium from
not only other disorders with similar neurobehavioral
symptoms, such as pain, agitation, overstimulation,
and withdrawal, but also from neurodevelopmental
impairment from perinatal brain injury or underlying
prenatal brain maldevelopment. We have previously
expressed our concerns regarding the underlying
neurobiology of delirium and how the anatomical and
biochemical substrates may not exist at this stage
of development.® We continue to recommend more
robust preclinical and clinical research regarding
neonatal delirium.

Of particular concern is the use of medications
with unclear safety and efficacy data in neonates for
indications not well-defined in the NICU population.

This study’s delirium protocol includes the initiation of
antipsychotic medications in Step 3. There is currently
almost no safety data for the use of antipsychotics in
neonates, and the current clinical data are limited to
case reports and small case series. In contrast, gaba-
pentin use in neonates has steadily increased over
the past 2 decades.” Several studies report efficacy in
neonatal pain, agitation, withdrawal, and visceral hy-
peralgesia, all common conditions mimicking delirium
in the NICU.8 Furthermore, gabapentin has a favorable
side effect profile compared with other drugs typically
used for these indications and is well tolerated in most
cases.® Thus, for neonates with refractory agitation or
inability to wean sedation, gabapentin is our preferred
agent after implementation of maximal nonpharmaco-
logical interventions, which should always be first-line
treatment.” The effectiveness of gabapentin in the
management of refractory agitation is corroborated
in this series by the lack of patients requiring step 3
escalation after gabapentin initiation and the improve-
ment of agitation scores. Our team discourages the
use of antipsychotics in this population for reasons
discussed previously.®

We must also recognize mechanistic concerns re-
garding gabapentin use in neonates. While gabapentin
is a structural analog of GABA, it does not bind GABAa
or GABAD receptors. Gabapentin interacts with and
changes the function of voltage-gated Ca2+ channels,
limiting the release of excitatory neurotransmitters.
Specifically, the a28-1subunit of the voltage-dependent
calcium channels is a binding site for gabapentin
and thus contributes to the effects on excitation/in-
hibition balance in developing neural networks.”® On
the other hand, preclinical data suggest gabapentin
may attenuate GABAergic deficits following neonatal
hypoxic-ischemic brain insults, which may be neuro-
protective.”® " Thus, we acknowledge that rigorous
safety data regarding developmental outcomes are still
urgently needed for the use of gabapentin in neonates.

This article concludes that gabapentin initiation
improved measures of neonatal pain/agitation and
withdrawal, consistent with prior reports, but not CAPD
scores. However, the title implies that gabapentin was
used to treat delirium, and the authors’ conclusion does
not explicitly contradict this interpretation, which may
lead to misunderstanding and misapplication of this
study’s data. The authors should have clearly stated that
there was no evidence in their study that gabapentin
treats delirium.
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In conclusion, delirium as a clinical entity in the
neonatal population remains controversial. We agree
with the use of gabapentin for behavioral changes in
neonates and young infants in the appropriate clinical
context. We also encourage further research into the
neurodevelopmental safety of gabapentin. We recom-
mend against the use of antipsychotics for neonatal
behavioral changes until robust preclinical and clinical
data are available regarding the safety of these medica-
tions on the immature injured brain.
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AUTHOR’S RESPONSE: We appreciate the Letter
to the Editor from Sharp et al' regarding our article
entitled “Gabapentin for delirium in infants in the
neonatal intensive care unit”.2 We agree with some of
the concerns raised about diagnosis and treatment of
delirium in the neonatal intensive care unit (NICU) due
to limited study of the Cornell Assessment of Pediatric
Delirium (CAPD) scale in this setting, and the relative
lack of efficacy and safety data with gabapentin use in
this population and, would like to respond to a few of
the specific concerns raised.

First, the concern raised about using the CAPD scale
in the NICU population. Itis true that the CAPD scale has
not be validated in the NICU setting; however, it should
be noted that it was validated in the pediatric intensive
care unit (PICU) setting and developmental anchor
points have been established for patients <2 years of
age and specifically include anchor points for new-
borns, and patients at 4 weeks, 6 weeks, 28 weeks,
1 year, and 2 years of age.3* Siegel et al® used the
CAPD scale to assess the prevalence of delirium in
their NICU, since the CAPD scale was previously vali-
dated in term infants or in preterm infants corrected to
term based on postmenstrual age. Therefore, there is
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evidence that the use of the CAPD scale is occurring
in the NICU setting. It is also important to note that
the median postnatal age of patients in our study at
the time of gabapentin initiation was 111 days (median
postmenstrual age of 43.5 weeks). These patients had
prolonged NICU admissions, and all received mechani-
cal ventilator support, with a median duration of 92
days prior to gabapentin initiation. This is important to
mention because the term “neonatal delirium” or “neo-
nates” is mentioned. Although they are patients in the
NICU, these patients are infants and could be similar in
characteristics to infants in the PICU. And despite the
lack of studies assessing the validity of delirium scoring
ininfants <6 months of age, the 2022 Society of Critical
Care Medicine’s pain, agitation, neuromuscular block-
ade and delirium (PANDEM) guidelines recommend
routine screening for all pediatric patients in the PICU.®

Second, the concern raised about the delirium pro-
tocol implemented at the institution. We agree with the
concern about antipsychotic medications being used
in neonates but would expand this to include young
infants as well. This delirium protocol was developed
based on previous reports of the treatment of delirium
in the NICU and PICU to provide guidance for our pro-
viders for order of initiation of agents.®® Therefore, the
study was conducted to explore how gabapentin was
being prescribed by providers based on the protocol
and to determine if any NICU patient would require
escalation to step 3 (antipsychotics) of the protocol.
In the development of the protocol, our hope was that
gabapentin and/or melatonin would be effective in miti-
gating symptoms, and we would not need to progress
past step 2. Based on our findings, either gabapentin or
gabapentin plus melatonin was effective for all patients
in the study and no patient required escalation to need
for initiation of antipsychotic agents. In fact, since the
publication of this project, no patient has been initiated
on antipsychotic agents in our NICU, as we share the
concerns presented by Sharp et al!

Third, the concern raised about the conclusions of
the study. We agree that gabapentin improved scoring
on pain scales and withdrawal assessments but did
not show benefit for improvement of delirium scoring.
We note that this was an oversight in the conclusion
section of the article, and we did not mention the lack
of benefit on delirium scoring. Unfortunately, so few
patients had documented CAPD scores prior to or after
gabapentin initiation, so this significantly limited our
ability to analyze this information and make a strong
conclusion due to risk for a Type 2 error. However, as
mentioned previously, it is encouraging that no patients
required initiation of antipsychotic agents; this would
imply that CAPD scores were not continuing to rise after
initiation of gabapentin. Regarding the title of the article,
we still believe that delirium should be included in the
title because the use of gabapentin was associated with
the institution’s delirium protocol. Therefore, it would

have been disingenuous to remove delirium from the
title because we did not have significant study results
related to CAPD scores.

In conclusion, we appreciate the opportunity to re-
spond to the letter by Sharp et al' to clarify a few points.
We do agree with the conclusions that they emphasize
in the final paragraph of their letter. Identification and
diagnosis of patients in the NICU is difficult, specifically
if those patients are neonates at <28 days of life. We
believe that gabapentin can be useful for some infants
inthe NICU, but further research on efficacy, safety, and
long-term neurodevelopmental outcomes is needed.
Last, we also agree that antipsychotic agents should be
avoided in this population if possible. If antipsychotic
agents are used, it should be used in a research setting
with strict monitoring of clinical and neurodevelopmen-
tal outcomes.
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