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ARTICLE INFO ABSTRACT
Keywords: Background: Significant postoperative nausea and vomiting (PONV) in pediatric patients undergoing posterior
Pediatrics spinal fusion is common and limits recovery, prolonging hospital stay. Fosaprepitant is a long-acting antiemetic

Spinal fusion
Postoperative nausea and vomiting
Length of stay

and works by blocking substance P binding to the neurokinin-1 (NK;) receptor. There is evidence that its peri-
operative use substantially reduces PONV in adults, but there is a dearth of literature on its use in pediatric PONV.
We seek to elucidate whether a postoperative dose of fosaprepitant in pediatric posterior instrumentation and
fusion (PSIF) patients decreases PONV, thus improving recovery and decreasing the length of hospital stay.
Methods: This is a retrospective chart review of 173 pediatric patients with idiopathic scoliosis undergoing PSIF.
The anesthetic methodology was standardized among both groups. The cohort was divided into two groups ac-
cording to the use of fosaprepitant intraoperatively (or within four hours postoperatively) or no use. We examined
patient characteristics, fosaprepitant dose, incidence of PONV, time to transition from parenteral to oral opioids,
and length of hospital stay.
Results: 78 (45%) patients received fosaprepitant and 95 (55%) did not. There were no statistically significant
differences between groups based on demographics or intraoperative management. No significant difference was
found in the incidence of PONV between the groups, but there was a reduction in the number of rescue anti-
emetics required and a quicker transition from parenteral to oral opioids in the fosaprepitant group. There was
also a significantly decreased length of stay.
Conclusions: While fosaprepitant did not significantly decrease PONV in pediatric PSIF patients, it was associated
with decreased use of additional antiemetics. The patients also demonstrated a more rapid transition to oral from
parenteral opioids and a shorter length of hospital stay. A larger study may show a statistically significant
reduction in PONV in patients who received fosaprepitant. Future studies are needed to elucidate the optimal dose
and timing needed to treat PONV in pediatrics.
Key Concepts:
(1) Spinal fusion surgery patients are at risk of having significant postoperative nausea and vomiting.
(2) Fosaprepitant is an effective agent to treat postoperative nausea and vomiting in adults, but has not been
extensively studied in pediatrics for this purpose.
Level of Evidence: The level of evidence is a 3 as it is a cohort study looking at the relationship between an exposure
and an outcome.
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Introduction

Antiemetics are prescribed in a wide range of clinical scenarios where
nausea and vomiting are prevalent, such as chemotherapy, pregnancy,
opioid intake, and post-surgery. The incidence of postoperative nausea
and vomiting (PONV) in pediatric patients is reported to be between
33.2% and 82%, twice as frequent as adults [1-3]. Most commonly,
antiemetics within the class of serotonin 5-HT3 receptor antagonist (e.g.,
ondansetron, palonosetron, and granisetron) are used to treat PONV
[4-6]. Fosaprepitant, a prodrug of aprepitant, prevents acute and delayed
vomiting by inhibiting central emetic pathways triggered from the
binding of substance P to the NK; receptor. It also augments the anti-
emetic activities of corticosteroids and 5-HT3 receptor antagonists to
further inhibit emesis [7]. It is less frequently used for PONV, especially
in pediatrics, and is not yet FDA-approved for this purpose.

Nevertheless, promising evidence exists in adult studies where apre-
pitant (another NK; receptor antagonist), with doses as low as 40 mg
(mg) administered within four hours of anesthesia induction, effectively
reducing PONV postoperatively [8]. There is further evidence that, in
adults, fosaprepitant may be more effective than 5-HT3 receptor antag-
onists in treating PONV postoperatively [9-11]. Fosaprepitant is
approved for use in children aged 6 months or older for treatment of
chemotherapy-induced nausea and vomiting. We chose a similar dosing
to that recommended for pediatric patients receiving chemotherapy
[12-14]. Currently, the data on the efficacy and dosing of fosaprepitant
for PONV prevention in pediatric patients is limited [15-17].

Patients undergoing posterior spinal instrumentation and fusion
(PSIF) are exposed to a variety of factors that promote nausea and
vomiting, such as exposure to anesthesia, opioid intake, intestinal dys-
motility, and fluid shifts. As such, they frequently suffer from substantial
PONV; however, data on this is limited [17]. This limits their ability to
tolerate physical therapy and oral intake of medication and nutrition,
delaying hospital discharge. Upon reviewing our highly standardized
perioperative management of pediatric patients who had PSIF surgery,
we identified risk factors associated with PONV. As part of the devel-
opment of our enhanced recovery after surgery (ERAS) guidelines, we
decided to start including fosaprepitant based on the literature in adults
that it was efficacious for PONV, and because it is safe and effective for
nausea and vomiting in pediatric oncology patients. Our primary aim was
to see if patients who received fosaprepitant intraoperatively, or within
the first four hours postoperatively (while in the post-anesthesia care
unit), had a reduced incidence of PONV throughout the hospital stay. Our
secondary aims included: determining whether there was a decreased
requirement for rescue antiemetics in the first 24 postoperative hours, a
reduction in time for transition to oral opioids (dictated by the ability to
take oral fluids and ability to ambulate), and whether length of hospital
stay was shortened consequently.

Methods

This study was a retrospective chart review of 173 consecutive pe-
diatric scoliosis patients who underwent PSIF surgery from 2021 to 2023.
Patients were 5-23 years of age and had an American Society of Anes-
thesiologists (ASA) physical status ranging from I-III. We excluded any
patients with neuromuscular or syndromic scoliosis. Fosaprepitant
administration prophylactically during the intraoperative or post-
operative period became standardized in these patients in 2022. The
cohort was divided into two groups: those who were given fosaprepitant
intraoperatively or within four hours postoperatively (fosaprepitant+),
and those who were not (fosaprepitant-). Patients who received fosap-
repitant were dosed as per the recommended pediatric guidelines for
nausea prevention in chemotherapy administration at 5 mg/kg (kg) to an
upper limit of 150 mg [12-14]. Through the anesthetic record, we
examined patient characteristics (i.e., age, sex, and weight), fosaprepi-
tant dose, intraoperative administration of intraoperative crystalloid,
blood products (packed red blood cells and albumin), and opioids (based
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on morphine milligram equivalents). We reviewed the electronic medical
record and the standardized notes from our Pediatric Pain Service, which
followed all PSIF patients postoperatively, and noted every patient's
incidence of PONV, time to transition to oral from parenteral opioids, and
length of hospital stay. PONV was determined from the Pain Service's
daily progress note starting on day one after PSIF, where the occurrence
of nausea and vomiting was marked as either present or absent up until
the transition to oral opioids from intravenous opioids.

For all PSIF cases, standardized induction medications included a
combination of midazolam and/or fentanyl, propofol and rocuronium
with doses based on weight and titrated to hemodynamic effect. Main-
tenance of anesthesia included infusions administered at the discretion of
the anesthesia provider of propofol, phenylephrine, remifentanil, with
additional fentanyl, morphine or hydromorphone as needed. Rocuro-
nium was administered in low doses or by infusion when indicated at
doses that allowed for interpretation or enhancement of evoked poten-
tials. Low doses of sevoflurane were occasionally administered by inha-
lation. Phenylephrine by infusion was utilized in some cases to maintain
acceptable mean arterial pressures. The infusion rates used during
maintenance were usually and approximately as follows: propofol at
100-250 pg/kg/minute (mcg/kg/min), phenylephrine at 10 mcg/min,
and remifentanil at 0.05-0.2 mcg/kg/min.

In addition, all patients were also given antibiotic prophylaxis with
tobramycin and cefazolin, tranexamic acid 5 mg mg/kg/hour, dexa-
methasone 6 mg and intravenous acetaminophen 15 mg/kg at the start of
surgery. Ondansetron 0.15 mg/kg up to 4 mg/dose was administered to
all patients at the end of surgery, and thereafter as needed to treat re-
sidual PONV. Neuromuscular blockade was reversed with suggamadex
2 mg/kg. To be included in the fosaprepitant group, the patient had to
receive it intraoperatively or in the first four hours postoperatively while
in the PACU. A demand only hydromorphone patient-controlled anal-
gesia (PCA) machine was started for each patient postoperatively at
standardized doses based on weight, with a demand dose of 0.003 mg/kg
available every 10 min and a clinician bolus of 0.005 mg/kg.

The incidence of pediatric PONV reported in the literature was a
minimum of 33%. When the non-superiority margin of fosaprepitant was
set at 25% with an a value of 0.05 and statistical power of 80%, the
required number of patients for each group was 46. Statistical analysis
was performed using R version 4.2.2 using the readxl package [18,19].
Data are presented as means+tstandard deviations and medians with a
range. Categorical parameters were compared by Pearson's Chi-squared
test, numerical parameters were compared by Mann-Whitney U Test,
and statistical significance was determined as a P value below .05.

Results

The study included 173 pediatric PSIF patients, of which 79 (46%)
patients received fosaprepitant and 94 (54%) did not. The most
frequently used dose was 120 mg and the mean age of the whole cohort
was 14.6 years. There were no statistically significant differences be-
tween groups in age, weight, BMI, sex, duration of surgery, intra-
operative opioid intake, procedure duration, amount of intraoperative
crystalloid or blood products given, or estimated blood loss (Table 1).

There was no statistically significant difference in the incidence of
nausea or vomiting between the groups (36% in the fosaprepitant+group
and 23% in the fosaprepitant-group), but there was a statistically sig-
nificant decrease in the number of doses of additional antiemetics
required (P = .016, median 1 with a range of 0-4 in the fosaprepitant+
group and median 1 with a range of 0-6 in the fosaprepitant-group).
There was also a significant reduction in time to transition from paren-
teral to oral opioids (P = .012, 90% transitioned in the first 24 h post-
operatively in the fosaprepitant+group and 74% in the fosaprepitant-
group). Length of hospital stay among those in the fosaprepi-
tant+group was significantly shorter by 24 h (P = .0001, median of 72 h
in the fosaprepitant+ group and 96 h in the fosaprepitant-group). In a
subgroup analysis, the length of hospital stay and transition to oral from
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Table 1
Demographic and clinical data.

Fosaprepitant (+)  Fosaprepitant (—) P

(n =179) (n =94) value’

Age (years)* 14.75 (2.87) 14.42 (3.09) .62
Weight (kg)* 51.29 (19.21) 52.35 (14.81) .553
BMI* 22.03 (7.45) 20.70 (4.91) .185
Sex'

Nonbinary 2 (3%) 0 (0%) 131

Female 51 (65%) 56 (59%)

Male 25 (32%) 39 (41%)
Duration of surgery 271.76 (65.61) 276.59 (74.25) .955
(min)*
MMEs/kg (ideal body 8.22 (14.17) 6.36 (2.63) 41

weight) intraoperative
opioid*

Intraoperative crystalloid 2319.96 (797.03) 2235.74 (768.88) .6409

(ml)*
Blood loss (ml)* 392.95 (172.97) 420.11 (205.60) .3249
Blood products given 190.99 (262.11) 267.15 (367.78) .223

(ml)*

* Data are presented as the mean (standard deviation).
" Data are presented as total number (percent) in each group.

* Data were analyzed using Pearson's Chi-squared test for categorical param-
eters and Mann-Whitney U Test for numerical parameters.

parenteral opioids in those with any PONV was also shorter among those
in the fosaprepitant+ group (P = .047and 0.029, respectively) (Table 2).

Discussion

The antiemetic class of choice for PONV in pediatrics, SHT-3 in-
hibitors, are limited by their duration of action as well as at times, effi-
cacy. This class of antiemetics does have considerable side effects
including headache, fatigue, dizziness, constipation, and QTc prolonga-
tion [20-22]. There are a variety of alternative or adjunctive antiemetics
with different mechanisms of action including dexamethasone,

Table 2
Postoperative outcomes.
Fosaprepitant Fosaprepitant P
(+) (n=79) (-)(n=94) value'
Incidence of isolated 29 (36%) 22 (23%) .813
nausea*
Incidence of isolated 12 (15%) 10 (11%) 263
vomiting*
Incidence of any PONV* 34 (43%) 36 (38%) .53
Transition to oral opioids 70 (89%) 70 (74%) .012
in first 24 h*
Number of doses of 1) 12 .016
additional antiemetics
needed per patient in the
first 24 h'
Length of stay (hours)' 72 (24) 96 (48) .0001
Length of stay (hours) in 84 (24) 95 (24) .047
patients with any PONV'
Transition to oral opioids 32 (94%) 27 (75%) .029

in first 24 h in patients
with any PONV*

* Data are presented as total number (percent) in each group.

T Data are presented as median (interquartile rage) in each group.

 Data were analyzed using Pearson's Chi-squared test for categorical param-
eters and Mann-Whitney U Test for numerical parameters.
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diphenhydramine, metoclopramide, prochlorperazine, and fosaprepi-
tant, which has been promising in adults as a superior treatment to
ondansetron in PONV as described above. Like 5HT-3 inhibitors, side
effects related to fosaprepitant include fatigue, drowsiness, dizziness,
headache, diarrhea, and abdominal discomfort. Fosaprepitant is, how-
ever, unlikely to cause QTc prolongation [23].

This study suggests a prophylactic single dose of fosaprepitant given
intraoperatively, or soon after surgery to pediatric PSIF patients, may
have facilitated an earlier transition to oral opioids and therefore may
have contributed to a decreased length of stay observed in those who
received the medication. We have not studied this specifically, but we
believe these patients may have had a more rapid ability to tolerate
physical therapy early on postoperative day 1 without nausea and
vomiting associated with standing, thus allowing for early transition to
oral opioids, reducing the length of stay by an average of 24 h. There is
evidence that the NKjreceptor may play a role in the autonomic nervous
system responses to both blood pressure as well as colonic dilatation,
both of which may play a unique role in mitigating nausea and vomiting
in post-surgical PSIF patients [24]. While we did not find fosaprepitant
decreased the frequency of nausea or vomiting in pediatric PSIF patients,
over the course of their hospitalization, it did slightly decrease the like-
lihood of requiring additional antiemetics. It is likely that in the fosap-
repitant group, episodes of vomiting were brief and resolved quickly.
This contrasted with the group where fosaprepitant was not given, where
vomiting was more prolonged, repetitive, and more likely to require
multiple additional antiemetics. We believe this is why giving fosapre-
pitant may have allowed for a more rapid transition to oral from enteral
opioids, leading to a shorter length of hospital stay.

Before this study, our standard prevention of nausea and vomiting in
pediatric PSIF patients was a combination of ondansetron and dexa-
methasone given intraoperatively as per usual guidelines [4,5]. Given the
data, it seems the addition of fosaprepitant to this regimen may be more
effective than ondansetron and dexamethasone alone in the prevention
PONV in these patients, therefore our institution now includes fosapre-
pitant administration as part of our postoperative PSIF protocol. Since
fosaprepitant has a longer half-life elimination than ondansetron, it
seems that fewer additional antiemetics were needed and tolerance for
oral medications was hastened.

There are limitations to our small, retrospective analysis. First, the
dosing and timing of fosaprepitant administration were not standardized
across all patients. We decided that to be included in the fosaprepitant
group, the drug had to be given intraoperatively or within four hours
postoperatively. Confounding factors like patients’ comorbidities, the
duration of time the patient spent asleep during the first 24 postoperative
hours, and even the timing of when patients were evaluated by the Pedi-
atric Pain Service may influence the incidence of nausea and vomiting
across the patient groups. Some of the data was simply too difficult to
extract retrospectively from the patient record, while other information
was not recorded at all. For example, we expected variability in the
amount of postoperative opioids received by each patient, which is usually
titrated using PCA, but we could not collect this data in our study due to the
large heterogeneity in how PCA usage was documented. Additionally, the
transition to oral opioids and length of stay could be contributed to other
factors not examined, like the return of bowel function, pain control, and
time to ambulation. Minor variations in anesthetic and neuromuscular
reversal agents were unlikely to affect outcomes.

Given the dearth of data on fosaprepitant use in pediatric PONV
[15-17,25], a larger, ideally prospective study may have also shown a
statistically significant reduction in nausea and vomiting in patients who
receive fosaprepitant in the immediate postoperative period, as well as a
more robust decrease in the need for additional antiemetics. Utilization
of a standardized measurement for nausea and vomiting severity for each
patient in such a study would also be useful to explain the need for less
additional antiemetics better. Future studies are needed to elucidate the
ideal dose and timing needed to prevent and treat PONV in pediatric
patients after long, taxing surgeries like PSIF.
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Conclusions

This study showed that administration of fosaprepitant intraoperatively,
or within four hours postoperatively, to pediatric PSIF patients appears to
decrease the need for additional antiemetics in the first 24 h post-
operatively, which may shorten the time to transition to oral opioids, and
potentially therefore reduce the length of stay by nearly a full day. No sig-
nificant differences were seen in the incidence of nausea and vomiting re-
ported on postoperative day one, however. A larger prospective study
looking at factors such as severity of nausea and vomiting, pain control,
return of bowel function, and timing to first ambulation would be important
in further elucidating the effectiveness of fosaprepitant on decreasing
length of stay and incidence of PONV in pediatric spinal fusion patients.
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