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Introduction: Aprepitant (Emend®) is a novel antiemetic agent that works through antag-
onism of neurokinin-1 (NK-1) receptors. To date, there are limited data regarding its use to
prevent postoperative nausea and vomiting (PONV) in children. We retrospectively reviewed
our initial 12-months experience with aprepitant after it was made available for perioperative
use.

Methods: The anesthetic records of patients who received aprepitant were retrospectively
reviewed and demographic, surgical, and medication data retrieved.

Results: The study cohort included 31 patients (15 male and 16 female) ranging in age from
4 to 27 years (15.7 £ 7.4 years) and in weight from 14.4 to 175.7 kilograms (59.3 + 30.2
kgs). Most of the patients (30 of 31) received the capsule form and 1 received the liquid. The
average dose of aprepitant administered was 0.9 + 0.6 mg/kg; however, only one patient
received dosing expressed as mg/kg, and the majority received a 40 mg capsule. All of the
patients in the cohort had either a previous history of PONV or risk factors for PONV. PONV
occurred in the PACU in 1 patient and during the first 24 postoperative hours in 3 additional
patients. No adverse effects related to aprepitant use were noted.

Conclusion: Aprepitant was easily added to the preoperative regimen for pediatric patients
who may require it. Our approach limited overuse and subsequent cost concerns. Future
studies with a comparator group and a greater sample size are needed to demonstrate its
efficacy, especially in comparison to time-honored agents such as ondansetron. No adverse
effects were noted in our limited study cohort.
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Introduction

The incidence of postoperative nausea and vomiting (PONV) in children has been
estimated at 30% without the administration of prophylactic medications and up to
80% in high-risk patients, such as those with a previous history of PONV or other
risk factors, including female gender, non-smoker status, surgical procedure, and
anesthetic regimen.'”” In addition to patient distress and discomfort, PONV may
result in slower recovery, prolonged postoperative stays, postponed hospital dis-
charges, and hospital readmissions.**

Perioperative management strategies include either prophylactic treatment or
rescue therapy once PONV has occurred. Prophylactic treatment commonly used
includes a two-medication regimen consisting of the corticosteroid, dexamethasone,
and a 5-hydroxytryptamine-3 (SHT3) receptor antagonist, such as ondansetron.'
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Despite the general efficacy of this combination, specific
clinical scenarios may contraindicate the use of these
agents. A recent study advises providers to use clinical
judgment before using corticosteroids in patients with
diabetes mellitus and while dexamethasone administration
has anecdotally been associated with acute adrenal
insufficiency.”® Ondansetron and other 5-HT; antagonists
may prolong QT intervals, especially in certain at-risk
populations.”®

Given the potential for failure with other agents,
adverse effect profiles of commonly used agents, and
potential contraindications, there remains a place for
novel agents in the treatment and prevention of PONV.
We describe our initial experience with the prophylactic
use of aprepitant, a novel antiemetic agent that works
through antagonism of neurokinin-1 (NK-1) receptors.’

Methods

This study was approved by the Institutional Review
Board Children’s  Hospital. As
a retrospective chart review, the need for informed consent

of Nationwide

was waived. All data collected during this study were
stored in a secure location, and only the collaborators
directly involved with this research project had access to
this information. All electronic files were stored on
a secure, password-protected network. Nationwide
Children’s Hospital is a 500-bed tertiary care children’s
hospital that provides anesthetic care for more than 38,000
patients per year. Aprepitant was made available in the
preoperative area of the main operating room starting
February 2018. Aprepitant was stocked in the Pyxis
machine in our preoperative area, and an order set was
added to the electronic medical record.

The hospital pharmacy database was queried, and
patients who received aprepitant for the initial 12 months
after its introduction for perioperative use were identified.
The anesthetic records of patients who received aprepitant
were retrospectively reviewed, and the perioperative
administration of the medication was confirmed. The fol-
lowing demographic and surgical data were retrieved: age,
weight, gender, and history of PONV with previous anes-
thetic, associated conditions known to increase the risk of
PONYV, contraindications to the use of routine agents (dex-
amethasone or ondansetron), type of surgery, planned
inpatient or outpatient procedure, and length of stay. The
formulation of aprepitant (capsule or liquid) was noted. If
the capsule was used, it was determined whether the
capsule was opened and administered as a liquid.

Intraoperative data included the use of other antiemetic
agents, such as ondansetron or dexamethasone, as well as
the type of anesthesia used (volatile-based or propofol-
based) and any adverse events. The postoperative records
were reviewed to determine if PONV or abdominal pain
occurred or if other anti-emetic agents were administered
during the postoperative period.

Results

The demographics of the study cohort of 31 pediatric
patients are listed in Table 1. The types of surgical case
are listed in Table 2. In all cases, aprepitant was adminis-
tered preoperatively 46—60 mins prior to the induction of
anesthesia and the start of the surgical procedure. The
medication was administered orally to all patients. The
majority of patients (30 of 31) received the capsule form
of aprepitant while 1 of 31 received the liquid form. When
the capsule was used, in all except one case, it was opened,
and its contents were placed in a small volume of liquid to
ease preoperative administration. The average dose of
aprepitant was 0.9 + 0.6 mg/kg; however, only one patient
received dosing expressed as mg/kg. This patient received
1 mg/kg while all others received a specific-sized capsule.
Twenty-eight patients received 40 mg, one received
80 mg, and one received 125 mg.

All of the patients in the cohort had either a previous
history of PONV (13 patients) or other risk factors for
PONV (18 patients). Other risk factors identified included
the type of surgery, a strong family history of PONYV, female
gender, or a history of motion sickness. All of the patients
had a volatile-based anesthetic after either intravenous
induction with propofol or inhalation induction with

Table 1 Demographics of the Study Cohort

Number 31
Male/female 15/16

Age (years) 157+74
Weight (kilograms) 59.3 £ 30.2

Table 2 Type of Surgical Procedure

Type of Surgery Number of Patients

Gastrointestinal 10
Otolaryngological 5
Orthopedic 4
Neurosurgery |

General surgery and others Il
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sevoflurane. Nitrous oxide was not used for maintenance
anesthesia in any of the cases. Intraoperative opioids were
administered to 25 of 31 patients, and intraoperative dexme-
detomidine was administered to 18 patients. Intraoperatively,
21 patients received both ondansetron and dexamethasone, 6
received only ondansetron, and 4 received only dexametha-
sone. PONV occurred in the post-anesthesia care unit
(PACU) in 1 patient and during the first 24 postoperative
hours in 3 additional patients for an incidence of 12.9%.
There were no unplanned admissions related to PONV.
There were no adverse effects related to aprepitant use.

Discussion

Oral aprepitant (Emend™) and the intravenous, water-
soluble prodrug, fosaprepitant, are novel antiemetic agents
that antagonize the NK-1 G-protein coupled receptor,
thereby alleviating vomiting in both adults and children.
After binding its ligand, substance P, the NK-1 receptor
signals the vomiting center, comprised of sensory and
motor vagal nuclei, and the area postrema located in the
medulla oblongata.'® By antagonizing NK-1 receptor and
its effects mediated by the vagus nerve, aprepitant effec-
tively prevents substance P binding and subsequent NK-1
and peripheral pain pathway signal transductions.

The primary intent of the current study was to investi-
gate the general use and dosing practices following the
introduction of aprepitant to the perioperative setting at
a tertiary care children’s hospital. We specifically wanted
to ensure, due to cost constraints, that we were not over-
using this novel medication. Prior to its addition to our
PONV armamentarium, we provided educational back-
ground to anesthesia providers (pediatric anesthesiology
attendings, CRNAs, and pediatric anesthesiology fellows)
for this initiative via e-mail and at our monthly depart-
mental outcomes conferences. Potential indications for
aprepitant were discussed, dosing reviewed, and cost
information provided (Table 3).

In this initial 12-month period, during which there
were more than 14,000 surgical cases in the main

Table 3 Cost Information for Aprepitant

Product Cost

Liquid (125 mg in single dose bottle) $319.47
Capsule—40 mg $110.32
Capsule—80 mg $204.46
Capsule—125 $319.47
Intravenous preparation of fosaprepitant (150 mg) $311.18

operating room of our hospital, aprepitant was adminis-
tered to only 31 patients. Practitioners who used aprepitant
preoperatively also administered other antiemetic agents
intraoperatively, with the entire cohort receiving at least
one other agent and 21 of 31 patients receiving both
ondansetron and dexamethasone. The patients who
received aprepitant were generally older than our general
surgical population with an average age of 15.7 years. All
of the patients had a history of PONV or other identified
risk factors for PONV. Given that the study cohort was
close to adult weight parameters, dosing was not generally
based on an mg/kg parameter. Although the dose was
approximately 1 mg/kg when considering the entire
cohort, 28 of the 31 patients received the 40 mg capsule.
To limit costs, in 30 of the 31 patients, the capsule was
opened and administered in a small volume of water. In
the routine practice of pediatric anesthesiology, premedi-
cation (oral midazolam) or other medications (anticonvul-
sants) may be preoperatively administered. This practice is
in accordance with nil per os guidelines for the operating
room. No concerns over the administration of an oral
medication prior to surgical procedure were expressed by
the anesthesia providers.

Our study was neither powered nor designed to deter-
mine efficacy or compare aprepitant to other agents.
PONV was noted in only 4 patients during the first 24
postoperative hours (one in the PACU and three after
PACU discharge). The lack of a comparator group and
limited sample size did not allow for rigorous analysis,
determination of variables associated with PONV, or
establishment of efficacy. However, given that aprepitant
was administered only to high risk patients, we would
postulate that the incidence of PONV would be high in
this cohort, perhaps up to 50-80%, without the adminis-
tration of anti-emetic agents. No discernable associations
were noted between the demographic and clinical charac-
teristics of the four patients who experienced PONV either
in-PACU or post-PACU. Although
unplanned admissions, the incidence of this is gener-

there were no

ally low.

To date, the majority of clinical experience with aprepi-
tant in both children and adults is in the prevention of
chemotherapy-induced nausea and vomiting (CINV), gener-
ally when added to the standard anti-emetic regimen.'' '
Felix-Ukwu et al reported a significant reduction in both
methotrexate-induced nausea and vomiting and as-needed
antiemetic usage in children and adolescents with acute

lymphoblastic leukemia when an aprepitant infusion was
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added to the standard antiemetic regimen of 5-HT3-
antagonist and dexamethasone.'* Kang et al reported that
oral aprepitant administered with ondansetron resulted in
a higher reduction of CINV when compared to placebo and
ondansetron in pediatric patients.'? Fifty-one percent of the
patients treated with aprepitant and ondansetron did not
experience vomiting or retching and did not require rescue
medications compared to only 26% in the control group.
Aprepitant has also been shown to decrease the incidence
of PONV in adults, with an efficacy equal to or greater than
commonly used agents such as ondansetron.'>®

Outside of the prevention of CINV, there are limited data
regarding the use of aprepitant in the pediatric population.
Salman et al evaluated the pharmacokinetics, pharmacody-
namics, safety, and tolerability of aprepitant in pediatric
patients up to 17 years of age during the perioperative
period." The study included a control group who received
intravenous ondansetron and three study groups who
received a single oral dose of aprepitant adjusted to be
equivalent to adult doses of 10, 40, or 125 mg. The complete
response and no vomiting rates were high (>80%) across
treatment groups and similar to patients receiving intrave-
nous ondansetron. Additional experience with aprepitant in
children was presented by Cristofori et al who retrospec-
tively reported the potential efficacy of aprepitant in a cohort
of 41 children with cyclic vomiting syndrome.*

To date, the adverse effect profile of aprepitant has
been limited. Aprepitant and fosaprepitant as moderate
and weak inhibitors of CYP3A4, respectively, may

demonstrate a clinically significant interaction with some
medications that are CYP3A4 or CYP2C9 substrates.”!
The other issue regarding aprepitant is its potential to
decrease the efficacy of oral contraceptive agents.”>>
Patients should use a non-hormonal form of birth control
during treatment with aprepitant and for 28 days after the
last dose. To ensure that appropriate patient information
and education is provided, our electronic medical record
provides a prompt so that an information sheet is given to
every patient who received aprepitant (Figure 1).

Certain limitations of the current study must be recog-
nized. First, as noted previously, the study did not intend to
and was not powered to prove the efficacy of aprepitant.
There was no control or comparator group against which to
clearly compare those patients who received aprepitant.
Postulated efficacy would have to be based on an estimate
of the expected incidence of PONV in high-risk patients.
However, we saw limited incidence of PONV (12.9%) in
our high-risk patients, even when a volatile-based anesthetic
regimen was used. A second limitation was that as
a retrospective study, we were not able to clearly define
outcomes such as nausea and abdominal pain which may
not have been recorded in the EMR. As the study included
all patients presenting to our main operating room, as with
most pediatric studies, there was a significant variation in
the age and weight ranges. Based on our initial literature
review and preliminary experience, a dose of 40 mg was
used in the majority of patients. Additional clinical work is
needed to further define the appropriate dosing regimen as

Hormonal Therapy (birth control medications) and Anti-Nausea medication, Emend® (Aprepitant) Interaction

Your medication list indicates you are taking a hormonal contraceptive (oral, injectable or implantable).
During your anesthesia care, you received a medication (Emend®, aprepitant) that decreases the effectiveness of hormonal

contraceptives for up to 28 days.

You should continue taking your hormonal medications as prescribed.

When necessary, non-medication, alternative forms of birth control should be used to prevent pregnancy for the next 28 days.

Examples of non-medication forms of birth control:
= Abstinence (refrain from sexual intercourse)
> Condoms (male or female)
> Female Diaphragm

To learn more about Emend® or alternative forms of birth control:

1. Emend® (Aprepitant) Package Insert

https://www.merck.com/product/usa/pi_circulars/e/emend/emend pi.pdf

2. FDA birth control guide

http://www_fda.gov/ForConsumers/ByAudience/ForWomen/FreePublications/ucm313215.htm

If you have questions, please call Nationwide Children’s Hospital Operating room at 614-722-4100 and ask to speak with the attending

anesthesiologist.

Figure | Prompt from the electronic medical record which is provided to the patient as information regarding the potential interaction of aprepitant with hormonal

contraceptive agents.
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studies on nausea and vomiting in other clinical scenarios
have used larger doses. Finally, all of the patients received
at least one additional anti-emetic agent intraoperatively
while the majority (21 of 31) patientsO received two
(ondansetron and dexamethasone) in addition to aprepitant.

In summary, aprepitant can be easily added to the
preoperative regimen and perioperative management of
patients with a predisposition to PONV. As noted by our
study, the preoperative process can be modified to include
use of this novel anti-emetic agent. Pediatric dosing regi-
mens have generally been extrapolated from adult regi-
mens for PONV with the administration of 1 mg/kg up to
40 mg. Future studies are needed to more clearly define
appropriate dosing regimens to prevent PONV. We found
the 40 mg capsule can be easily opened and the contents
placed in a small volume of liquid to allow for preopera-
tive oral administration in pediatric patients who may not
be able to swallow a capsule. Future studies are needed to
demonstrate its efficacy when used alone versus in addi-
tion to other commonly used anti-emetic agents.

Disclosure
The authors report no conflicts of interest in this work.
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