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Abstract

Background: Aprepitant (Emend®), a neurokinin-receptor antago-
nist, has seen increased use in the treatment of nausea and vomiting 
in various clinical scenarios. To date, there are limited data regard-
ing its use in the pediatric population. We retrospectively reviewed 
our experience with aprepitant after its addition to the operating 
room formulary for prevention of postoperative nausea and vomit-
ing (PONV).

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

Results: The study cohort included 144 patients ranging in age from 
7 to 17 years and in weight from 24.7 to 208.9 kg. The most common 
surgical procedures included gastrointestinal surgery, orthopedic sur-
gery, and otolaryngologic procedures. Reasons for the administration 
of aprepitant included PONV prophylaxis due to risk factors such as 
type of surgery, duration of surgery, previous history of significant 
PONV, female gender, and family history of PONV. The majority of 
the patients (98.6%) received aprepitant in capsule form in a dose of 
40 mg (97.9%). Seventeen patients (11.8%) had PONV or received 
antiemetic agents postoperatively. There were no unplanned admis-
sions related to PONV. No adverse effects related to aprepitant were 
noted.

Conclusions: Aprepitant was effectively introduced to the preopera-
tive regimen as an additional agent for the prevention of PONV. The 
overall tolerability and efficacy of aprepitant was similar to previous 
studies, even in a patient population at high risk for PONV.
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Introduction

Prior studies in pediatric patients have noted that postopera-
tive nausea and vomiting (PONV) accounts for up to 77% of 
adverse events during the postoperative period and in the pos-
tanesthesia care unit (PACU) [1]. Besides causing patient dis-
comfort, PONV can also result in a prolongation of the postop-
erative course, extended hospital stays for both inpatient and 
outpatient surgery, unanticipated hospital admission, and read-
mission following discharge home [2]. PONV may occur in up 
to 30% of pediatric patients if no prophylaxis is administered 
[3]. However, individual patient or procedure-related risk fac-
tors can increase this incidence up to 80% [4]. Identified risk 
factors include the intraoperative use of nitrous oxide, volatile-
based anesthesia versus total intravenous anesthesia (TIVA) 
with propofol, opioid administration, female gender, a history 
of motion sickness, and a prior history of PONV [5]. Current 
techniques for prophylaxis of PONV include one or two medi-
cation regimens that include the corticosteroid, dexamethasone, 
and/or a 5-hydroxytryptamine3 (5HT3) receptor antagonist such 
as ondansetron [5-8]. While these medications are generally ef-
fective, they are not appropriate for all patients and all clini-
cal scenarios [9-12]. Dexamethasone may affect adrenocortical 
function and alter glucose homeostasis, especially in patients 
with comorbid conditions such as diabetes mellitus [9-11]. 
Ondansetron and other 5-HT3 antagonists have been reported 
to alter the QT interval and may be contraindicated in patients 
with long QT syndrome or when administered with other medi-
cations that affect cardiac repolarization [12, 13].

Aprepitant is a novel antiemetic agent that has been used 
primarily in the prevention of vomiting related to the admin-
istration of chemotherapy [14, 15]. It has also been used with 
increasing frequency to prevent PONV in the adult and pediat-
ric population [15,-19]. In a prior study at our tertiary care chil-
dren’s hospital, we described our initial 12-month experience 
with the administration of aprepitant in the perioperative sce-
nario following its introduction to our perioperative hospital 
formulary in a cohort of 31 pediatric patients [20]. The current 
study expands on that experience, outlining the preoperative 
use of aprepitant in a larger cohort of children, adolescents, 
and young adults in our tertiary care children’s hospital. The 
intent was to provide demographic and patient data as well as 
information regarding the logistics of medication administra-
tion during the preoperative visit for the planning of a prospec-
tive trial in children.
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Materials and Methods

This retrospective study was approved by the Institutional Re-
view Board of Nationwide Children’s Hospital (Columbus, 
OH). As a retrospective study, it was deemed that the research 
was associated with minimal risk and therefore informed con-
sent was not required. Protection of patient data confidentiality 
and the conduct of this study was in accordance with the Dec-
laration of Helsinki. In February 2018, aprepitant was added to 
the electronic medical record and perioperative formulary. The 
option for administration was added to the anesthesia preop-
erative order set for anesthesia providers to choose for either 
prophylaxis against or the treatment of PONV. Prior to this, 
education was provided, and instructions given to the anesthe-
sia faculty and staff regarding its dosing, administration, and 
indications in the perioperative setting. To facilitate adminis-
tration and limit delays during the preoperative process, the 
medication (capsules and liquid) was made available for use 
in the Pyxis™ MedStation™ in the preoperative unit, with an 
order set added to the electronic medical record with infor-
mation regarding dosing. With its introduction, there were no 
limitations regarding the clinical scenarios in which aprepitant 
could be administered. As this was a retrospective study, the 
indication for aprepitant was not controlled, but rather left to 
the discretion of the anesthesia providers. Since its introduc-
tion to the operating room (OR) formulary, pharmacy services 
have been tracking its use every month to determine indica-
tions, adverse effects, and overall use.

The list of patients who received Emend® as prophylaxis 
against PONV was generated after querying the hospital phar-
macy database. Patients ≥ 18 years of age and those who re-
ceived aprepitant in other clinical scenarios such as nausea and 
vomiting prophylaxis during chemotherapy were excluded. The 
anesthetic records of these patients were then retrospectively 
reviewed for data retrieval. Demographic and patient history 
data included age, weight, gender, history of PONV with pre-
vious anesthetic, associated conditions known to increase the 

risk of PONV, and the presence of contraindications to the use 
of dexamethasone or ondansetron. Data regarding the type of 
procedure being performed, visit type (inpatient or outpatient 
surgery), dose and product type (capsule or liquid) of aprepitant, 
type of maintenance anesthesia, length of stay in the hospital 
postoperatively, and duration of stay in the PACU were also re-
trieved. Other variables included the intraoperative administra-
tion of opioids, dexmedetomidine, and use of other antiemetic 
agents. The postoperative records were accessed to review the 
occurrence of PONV and the need for the administration of 
postoperative antiemetic agents. For unanticipated admissions, 
the cause for the admission was determined. Continuous varia-
bles are presented as the mean ± standard deviation. Categorical 
variables are presented as the number and percentages. Analyses 
were performed using SAS 9.4 (Cary, NC).

Results

Our retrospective review of 24 months identified 144 patients 
who received aprepitant during the perioperative period (31 
patients were reported in our previous study). The demograph-
ics of the study cohort are listed in Table 1. The 144 patients 
had a mean age of 13.7 years (range of 7 to 17 years) and a 
mean weight of 70.5 kg (range of 24.7 to 208.9 kg). There 
were 67 male (47%) and 77 (53%) female patients. The hospi-
tal visit type was listed as an inpatient surgery for 87 patients 
(60.4%) and outpatient surgery for 57 patients (39.6%).

The most common procedures were gastrointestinal (sur-
gery or endoscopy), orthopedic, and otolaryngologic (Table 2). 
Sixty-two patients (43.1%) had a previous history of PONV 
while 82 (56.9%) patients did not. Reasons for the adminis-
tration of aprepitant included PONV prophylaxis due to risk 
factors such as type of surgery, duration of surgery, previous 
history of significant PONV, female gender, and family history 
of PONV. In addition, given previous success with aprepitant, 
it has been added to established perioperative protocols at our 
institution for specific surgical procedures (posterior spinal fu-
sion and bariatric surgery).

Clinical information regarding the use of aprepitant and 
other intraoperative data are outlined in Table 3. The majority 
of the patients (142 patients or 98.6%) received aprepitant in 

Table 1.  Demographic Data of the Study Cohort of 144 Patients

Variables N (%) or mean ± SD
Age (years) 13.7 ± 2.5
  ≤ 3 0
  4 - 7 4 (2.8%)
  8 - 12 41 (28.4%)
  13 - 17 99 (68.8%)
Weight (kg) 70.5 ± 36.7
Gender
  Male 67 (47%)
  Female 77 (53%)
Visit type
  Inpatient surgery 87 (60.4%)
  Outpatient surgery 57 (39.6%)

N: number; SD: standard deviation.

Table 2.  Type of Surgical Procedure

Variable Number
Gastrointestinal surgery 38
Upper endoscopy 1
Neurosurgery 3
Ophthalmological 6
Orthopedic surgery 27
Otolaryngologic 21
Radiologic imaging 9
Renal or urology 8
General surgery and others 31
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Table 3.  Perioperative Clinical Data of the Study Cohort

Variable N (%) or mean (SD)
History of PONV following previous surgical procedures
  Yes 62 (43.1%)
  No 82 (56.9%)
Aprepitant product
  Capsule 142 (98.6%)
  Liquid 2 (1.4%)
Dose of aprepitant administered
  40, 80 or 125 mg 141 (97.9%), 2 (1.4%), 1 (0.7%)
Average dose of aprepitant (mg/kg) 0.7 (0.3)
Contraindications to use of ondansetron or dexamethasone
  None 142 (98.6%)
  Prolonged QT interval, first-degree heart block 1 (0.7%)
  Yes (ondansetron allergy) 1 (0.7%)
Intraoperative dexmedetomidine (yes/no) 83 (57.6%)/61 (42.4%)
Number of additional antiemetic agents administered intraoperatively
  0, 1, 2, 3 2, 24, 98, 20
Other antiemetic agents administered intraoperatively
  Diphenhydramine 1
  Dexamethasone 130
  Metoclopramide 15
  Ondansetron 123
  Promethazine 3
  Scopolamine patch 8
Antiemetic agents required postoperatively (yes/no) 17 (11.8%)/127 (88.2%)
Antiemetic agents administered postoperatively
  Dexamethasone 2
  Ondansetron 12
  Palonosetron 2
  Promethazine 2
  Other 9
Intraoperative opioids (yes/no) 115 (79.9%)/29 (20.1%)
Intraoperative opioids
  Fentanyl 83
  Hydromorphone 69
  Methadone 6
  Morphine 7
  Remifentanil 6
  Sufentanil 2
PONV in PACU/postoperatively (yes/no) 17 (11.8%)/127 (88.2%)
Duration of stay in PACU (min) 116.5 (99.9)
Length of stay postoperatively (days) 1.5 (3.9)

Data presented as n (%) or mean (SD). N: number; SD: standard deviation; PONV: postoperative nausea and vomiting; PACU: postanesthesia 
care unit.
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capsule form. As is our routine practice, the option was given 
for the patients to swallow the capsule with a small sip or water 
or for the capsule to be opened and diluted in 5 - 10 mL of wa-
ter. One hundred forty-one (97.9%) patients received 40 mg, 
two patients (1.4%) received 80 mg, and one (0.7%) received 
125 mg. The average dose of aprepitant was 0.7 ± 0.3 mg/kg.

Following intravenous induction with propofol or inhala-
tion induction with sevoflurane and nitrous oxide, maintenance 
anesthesia was provided by an inhalational anesthetic agent 
in air and oxygen. Nitrous oxide was used only to facilitate 
induction for less than 5 min and not for maintenance anes-
thesia. One hundred fifteen patients (79.9%) received opioids 
intraoperatively. Fentanyl (n = 83), hydromorphone (n = 69), 
and morphine (n = 7) were used most commonly. Eighty-three 
patients (57.6%) received dexmedetomidine intraoperatively. 
During the procedure, almost all of the patients (142 of 144 
patients or 98.6%) received additional antiemetic agents, while 
two patients received only aprepitant. Twenty-four patients re-
ceived one other antiemetic agent, 98 patients received two 
other antiemetic agents, and 20 patients received three other 
antiemetics intraoperatively. Dexamethasone (n = 130), on-
dansetron (n = 123), and metoclopramide (n = 15) were the 
most commonly administered supplemental antiemetic agents 
intraoperatively.

Seventeen patients (11.8%) had PONV or received an-
tiemetic agents postoperatively compared to 127 patients 
(88.2%) who did not. The mean duration of stay in the PACU 
was 116.5 min. The total incidence of PONV during the first 
24 postoperative hours was 11.8% (17 of 144 patients). PONV 
was not listed as a cause of unplanned admission for any of 
the patients. There were no other adverse effects that could be 
attributed to aprepitant.

Discussion

The current retrospective study provides preliminary infor-
mation regarding our perioperative practices for the use of 
aprepitant following its addition to our perioperative practice. 
Our intermittent reviews of the use of aprepitant were primar-
ily intended, due to cost constraints, to ensure appropriate use 
of this novel medication. As part of an ongoing quality assur-
ance project within the Department of Anesthesiology & Pain 
Medicine, educational information regarding aprepitant was 
provided to all anesthesia providers. This included pediatric 
anesthesiology attendings, certified registered nurse anesthe-
tists (CRNAs), and pediatric anesthesiology fellows. These 
education initiatives included email education as well as pres-
entations at our monthly departmental outcomes conferences. 
During these encounters, perioperative indications for aprepi-
tant were discussed, dosing reviewed, adverse effects and con-
traindications presented, and cost information provided.

In our current retrospective review of our clinical practice, 
several findings were noted. The capsule formulation was used 
in most patients with the majority of patients receiving a dose of 
40 mg. Although weight-based dosing is generally used in the 
practice of pediatric anesthesiology, as the majority of patients 
in the current cohort were ≥ 13 years of age, standard adult dos-

ing of 40 mg was chosen. Intraoperatively, all patients received 
volatile-based anesthesia with nearly all receiving opioids, and 
more than half receiving dexmedetomidine intraoperatively. 
Although TIVA with a propofol-based technique may be cho-
sen most commonly in adult practice in patients at high risk for 
PONV based on patient or surgery-related concerns, this is not 
considered routine in our OR. As such, the potential for PONV 
may have been higher given the choice to use a volatile-based 
technique rather than TIVA. Given its cost and our current perio-
perative practices, aprepitant was generally used only for high-
risk patients and high-risk surgical procedures with a reported 
higher incidence of PONV. This also explains the reason that 
aprepitant was administered with other antiemetic agents. All 
except two patients received at least one additional antiemetic, 
while 83% of patients received at least two additional antiemet-
ics. Dexamethasone and ondansetron were administered to 130 
and 123 patients in this cohort, respectively.

Even in this high-risk population, PONV determined by 
documentation in the medical record of vomiting, complaints 
of nausea, or the need to administer an additional antiemetic 
agent postoperatively, occurred in fewer than 12% of the pa-
tients. Furthermore, PONV was not listed as the primary indi-
cation for any unplanned admissions. Our study cohort had an 
incidence of PONV of 11.8%, which was at the lower end of 
the reported range for children post-surgery. This result was 
consistent with results from studies of aprepitant preoperative 
use in adults that ranged from 9.7% to 22% [17, 18], suggest-
ing aprepitant is as effective an antiemetic in children as it is in 
adults. In addition, our study found no serious adverse effects 
of aprepitant in the 144 children who received it.

As the majority of the patients were ≥ 13 years of age, 
dosing was generally extrapolated from adult data, with 141 
of 144 patients receiving the 40 mg capsule. Given the overall 
weight of the study population, this arbitrarily resulted in a 
dose of approximately 1 mg/kg when considering the entire 
cohort. Aprepitant was administered orally following the pre-
operative evaluation of the patient in the preoperative surgical 
unit. Despite standard nil per os (NPO) practices, oral medi-
cations such as routine morning medications, premedication 
(oral midazolam), oral adjuncts for analgesia (acetaminophen), 
and prophylaxis for PONV may be preoperatively adminis-
tered. This practice is in accordance with NPO guidelines for 
the OR. The need to administer aprepitant orally did not appear 
to limit its use by the anesthesia providers.

This study was limited by its retrospective design and the 
absence of a control group to clearly define the efficacy of 
aprepitant. As such, descriptive information is available with 
limited inferential statistics regarding efficacy when compared 
to other antiemetic agents. Given the variation in practice, pa-
tient demographic, type of anesthetic agents administered, and 
the administration of various adjunctive agents for prevention of 
PONV, we did not believe that even a case-matched controlled 
study would be feasible. Furthermore, the inability to obtain 
objective data on nausea in a validated manner must be con-
sidered. The primary efficacy end-points included documenta-
tion of PONV in the electronic medical record (EMR) and the 
need for the administration of antiemetic agents in the PACU 
or during the postoperative period. It is possible that episodes 
of PONV may have been missed due to charting deficiencies. 
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As this was a high-risk group for PONV, one or more additional 
antiemetic agents were administered to 142 of 144 patients. This 
precluded our ability to evaluate aprepitant as the sole agent for 
prevention of PONV. We believe that the only way to effectively 
answer these questions will be with a prospective randomized 
trial, preferably in a relatively homogenous surgical population.

In conclusion, this study in a large pediatric cohort pro-
vides clinical experience with the use of aprepitant for PONV 
in the pediatric population. It also outlines our process of in-
troducing this novel agent to our perioperative arena. We noted 
that the overall tolerability and efficacy of aprepitant was simi-
lar to previous studies. It should be considered when choosing 
a preoperative regimen to prevent PONV in high-risk patients. 
Future prospective studies are needed to determine appropriate 
dosing regimens, based on a mg/kg basis, in children. Trials 
also appear warranted to demonstrate its efficacy when used as 
the sole agent for PONV as opposed to its addition to other an-
tiemetic medications such as dexamethasone and ondansetron. 
It may have a role in surgical procedures at high risk of PONV 
or when there are clinical contraindications to the use of more 
commonly chosen medications.
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