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Key Messages

- No studies were found that evaluated the clinical effectiveness of aprepitant for the
prevention of post-operative nausea and vomiting in patients with a history of post-
operative nausea and vomiting refractory to conventional antiemetic prophylaxis that met
the criteria for this review.

- In patients with the potential for life-threatening post-operative medical complications due
to emesis, limited evidence of variable quality was identified for the clinical effectiveness
of aprepitant. The studies varied by population, the combination of interventions and
comparators and the outcomes measured, and the findings were mixed.

No studies were found that evaluated the cost-effectiveness of aprepitant for the
prevention of post-operative nausea and vomiting in patients with a history of post-
operative nausea and vomiting refractory to conventional antiemetic prophylaxis that met
the criteria for this review.

- No studies were found that evaluated the cost-effectiveness of aprepitant for the
prevention of post-operative nausea and vomiting in patients with the potential for
life-threatening post-operative medical complications due to emesis that met the criteria
for this review.

No evidence-based guidelines were found regarding the use of aprepitant for the
prevention of post-operative nausea and vomiting in patients with a history of post-
operative nausea and vomiting refractory to conventional antiemetic prophylaxis that met
the criteria for this review.

- No evidence-based guidelines were found regarding the use of aprepitant for the
prevention of post-operative nausea and vomiting in patients with the potential for
life-threatening post-operative medical complications due to emesis that met the criteria
for this review.

Context and Policy Issues

Post-operative nausea and vomiting (PONV) is one of the most common complications

that arise during recovery from anesthesia.’ In a study looking at patient perspectives on
important clinical anesthesia outcomes to avoid, nausea and vomiting were reported as high
priority for most patients,> making PONV an important patient-centered outcome. Not only

is PONV distressing for patients, but it is also associated with longer hospital stays in the
post-anesthesia care unit, can result in unanticipated hospital re-admission, and increases the
health resource utilization and costs.®

Management of PONV is multi-dimensional and includes risk assessment, multimodal

risk reduction, prophylactic measures, and prompt rescue therapy when needed.* The
combination of ondansetron and dexamethasone is a commonly used PONV prophylactic
combination therapy; however, in recent years evidence has emerged that supports the use
of novel medications.3* Aprepitant is an orally administered neurokinin-1 (NK1) receptor
antagonist.® It is typically used in the management and treatment of chemotherapy-induced
nausea and vomiting. In a recent meta-analysis, Weibel and colleagues reported that that
single NK1 receptor antagonists, like aprepitant, had a similar effect to most combination
therapies on preventing post-operative vomiting among patients who underwent general
anesthesia.® The use of aprepitant in Canada is generally restricted for patients undergoing
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chemotherapy;” however, given the potential benefits of aprepitant there is interest in
potentially expanding the use of aprepitant to prevent PONV in 2 subpopulations (i.e., patients
with refractory PONV and patients at high risk for life-threatening medical complications

due to emesis).

The objective of this report is to summarize the evidence regarding the clinical and
cost-effectiveness of aprepitant for the prevention of PONV in patients with a history of
PONV refractory to conventional antiemetic prophylaxis or who are at risk of potential for
life-threatening post-operative medical complications due to emesis. In addition, this report
will also summarize the available evidence-based guidance for the use of aprepitant in these
2 subpopulations.

Research Questions

1. What is the clinical effectiveness of aprepitant for the prevention of PONV in patients with
a history of PONV refractory to conventional antiemetic prophylaxis?

2. What is the clinical effectiveness of aprepitant for the prevention of PONV in patients with
the potential for life-threatening post-operative medical complications due to emesis?

3. What is the cost-effectiveness of aprepitant for the prevention of PONV in patients with a
history of PONV refractory to conventional antiemetic prophylaxis?

4. What is the cost-effectiveness of aprepitant for the prevention of PONV in patients with
the potential for life-threatening post-operative medical complications due to emesis?

5. What are the evidence-based guidelines regarding the use of aprepitant for the prevention
of PONV in patients with a history of PONV refractory to conventional antiemetic
prophylaxis?

6. What are the evidence-based guidelines regarding the use of aprepitant for the prevention
of PONV in patients with the potential for life-threatening post-operative medical
complications due to emesis?

Methods

Literature Search Methods

A limited literature search was conducted by an information specialist on key resources
including MEDLINE, the Cochrane Database of Systematic Reviews, the International HTA
Database, the websites of Canadian and major international health technology agencies, as
well as a focused internet search. The search strategy comprised both controlled vocabulary,
such as the National Library of Medicine’s MeSH (Medical Subject Headings), and keywords.
The main search concepts were aprepitant and post-operative nausea and vomiting. No filters
were applied to limit the retrieval by study type. The search was completed on April 14, 2022,
and limited to English-language documents published since January 1, 2017.
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Selection Criteria and Methods

One reviewer screened citations and selected studies. In the first level of screening, titles and
abstracts were reviewed and potentially relevant articles were retrieved and assessed for
inclusion. The final selection of full-text articles was based on the inclusion criteria presented
in Table 1.

Exclusion Criteria

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they were
duplicate publications, or were published before 2017. Systematic reviews (SRs) in which

all relevant studies were captured in other more recent or more comprehensive SRs were
excluded. Primary studies retrieved by the search were excluded if they were captured in 1 or
more included SRs. Guidelines with unclear methodology were also excluded.

Critical Appraisal of Individual Studies

The included publications were critically appraised by 1 reviewer using the following tools
as a guide: A MeaSurement Tool to Assess systematic Reviews 2 (AMSTAR 2)8 for SRs,

the "Questionnaire to assess the relevance and credibility of a network meta-analysis™ for
network meta-analyses (NMA), and the Downs and Black checklist™ for randomized studies.
Summary scores were not calculated for the included studies; rather, the strengths and
limitations of each included publication were described narratively.

Table 1: Selection Criteria

Criteria Description

Population Q1, Q3, and Q5: Patients undergoing surgery who have a history of PONV refractory to conventional
antiemetic prophylaxis

Q2, Q4, and Q6: Patients undergoing surgery who have the potential for life-threatening post-operative
medical complications due to emesis (e.g., jaw wiring; neurosurgery; upper gastrointestinal surgery; ear,
nose, and throat surgery, etc.)

Intervention Aprepitant alone or in combination with conventional antiemetic drugs (e.g., dexamethasone, 5-HT3
antagonists [e.g., ondansetron, granisetron, etc.], haloperidol, etc.)

Comparator Q1 to Q4: Conventional dual or triple antiemetic prophylaxis (e.g., dexamethasone, 5-HT3 antagonists
[e.g., ondansetron, granisetron, etc.], haloperidol, etc.)

Q5 and Q6: Not applicable

Outcomes Q1 and Q2: Clinical effectiveness (e.g., incidence of vomiting, severity of nausea, number of rescue
antiemetics, time to first emetic episode, time to discharge, prevention of medical sequela, safety, etc.)

Q3 and Q4: Cost-effectiveness (e.g., cost per quality-adjusted life-year gained, incremental cost-effec-
tiveness ratios, etc.)

Q5 and Q6: Recommendations regarding the use of aprepitant for the prevention of PONV

Study designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized
studies, economic evaluations, evidence-based guidelines

5-HT3 = 5-hydroxytryptamine; PONV = post-operative nausea and vomiting.
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Summary of Evidence

Quantity of Research Available

A total of 523 citations were identified in the literature search. Following screening of titles
and abstracts, 495 citations were excluded and 28 potentially relevant reports from the
electronic search were retrieved for full-text review. 1 potentially relevant publication was
retrieved from the grey literature search for full-text review. Of these potentially relevant
articles, 26 publications were excluded for various reasons, and 3 publications met the
inclusion criteria and were included in this report. These comprised 1 SR,"" and 2 RCTs."2™2
No relevant evidence-based guidelines or economic evaluations were identified. Appendix 1
presents the PRISMA™ flow chart of the study selection.

Summary of Study Characteristics

One SR, and 2 RCTs,"*"® were identified and included in this report. Additional details
regarding the characteristics of included publications are provided in Appendix 2.

The included SR™ had broader inclusions criteria than the present review. Specifically, Chen
and Chang (2020) included adults of any gender undergoing supratentorial or infratentorial
craniotomy, with the prophylactic use of at least 1 antiemetic drug compared to placebo or
another antiemetic drug. However, only studies with aprepitant as an intervention are eligible
for the current review. The characteristics and results of the subset of relevant studies will be
described in this report.

Study Design

One SR with an NMA was included.™ It was published in 2020, and summarized RCTs
published between the inception of the searched databases and June 2018. There were 17
RCTs identified in the SR and included in the NMA,; 2 of these RCTs were directly relevant

to this report (i.e., included direct comparisons between aprepitant and ondansetron). The
NMA used a Bayesian approach using Markov chain Monte Carlo simulation and results were
produced from random effects models for each outcome. In addition to the NMA, the authors
also used pairwise meta-analysis and calculated pooled odds ratios for direct comparisons
between all of the interventions and placebo and/or between interventions, if relevant RCTs
were available.” In terms of primary studies, 2 RCTs were identified and included in this
report.’?'3 There was no overlap between the primary studies included in this report and the
RCTs included in the SR.

Country of Origin

The SR™ was conducted in China, and the 2 included studies that were relevant to this report
were conducted in the US. One of the included RCTs was also conducted in the US' and the
other was conducted in Egypt.’

Patient Population

Patients in the 2 relevant studies in the included SR were adults of any gender undergoing
supratentorial or infratentorial craniotomy, with the prophylactic use of at least T antiemetic
drug. No details were provided about the study settings in the SR.

Patients in the study by Spaniolas et al.(2020)"? included adult patients undergoing
laparoscopic sleeve gastrectomy at a single accredited bariatric centre. Patients in the
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study by Hasan and Abdelzaam (2019)'® included adult patients between 18 and 60 years
old undergoing laparoscopic bariatric surgery with American Society of Anesthesiology | to
Il status who were also considered at high risk for PONV. This study was completed at an
academic health centre (Aswan and Benha universities in Egypt).

Interventions and Comparators

The included SR had broader inclusion criteria than the current report with respect to
interventions and comparators. Chen and Chang (2020)"" included RCTs that assessed the
effects of any antiemetic drug (single or combination therapy) compared to either placebo
or another antiemetic drug (single or combination therapy) on PONV. The 2 RCTs included

in the SR that were relevant to the current review both included aprepitant (40 mg) as the
intervention and ondansetron (4 mg) as the comparator. The NMA also included relevant
indirect comparisons of aprepitant (40 mg) to other interventions, including: ramosetron, (0.3
mg), droperidol (0.625 mg or 1.15 mg), and fosaprepitant (150 mg).

In the study by Spaniolas et al. (2020)'? the intervention group received 2 antiemetic
medications in the preoperative holding area (aprepitant 80 mg orally and scopolamine
transdermal patch) and 2 antiemetic drugs intraoperatively (IV dexamethasone 8 mg and
ondansetron 4 mg). The control group received the same intraoperative antiemetic drugs

as the intervention group, but no preoperative antiemetic prophylaxis. In addition, the
intervention group underwent total IV anesthesia (propofol based), while the control group
underwent inhalation anesthesia. Patients in the study by Hasan and Abdelzaam (2019)3
were randomized to 1 of 3 intervention groups: oral placebo plus IV 4 mg of ondansetron; 80
mg of oral aprepitant plus 2 mL of IV normal saline; or 80 mg of oral aprepitant plus 4 mg of
ondansetron by V.

Outcomes

To assess the clinical effectiveness of aprepitant for the prevention of PONV in patients

with the potential for life-threatening post-operative medical complications due to emesis,
the main outcomes of interest were incidence of PONV up to 48 hours post operation,’
proportion of patients with a complete response,’"'® severity of PONV,'2 proportion of patients
requiring rescue antiemetic drugs,''® and PONV-related delay in hospital discharge.
Complete response was defined as patients without PONV, those who did not require rescue
antiemetic medications,’'® and the severity of PONV was determined using a 10-point
verbal rating scale and the Rhodes Index of nausea and emesis.’?'® One study also looked
at PONV-related resource use, self-rated quality of recovery using the Quality of Recover
(QoR-15), gastrointestinal quality of life using the Gastrointestinal Quality of Life Index, and
broad-based quality of life using the EuroQoL 5-Dimensions 5-Levels (EQ-5D-5L)." Adverse
events including headache, dizziness, and excessive sedation were measured in the RCT by
Hasan and Abdelzaam (2020) and reviewed in the SR by Chen and Chang (2020)"

Summary of Critical Appraisal
Systematic Review and Network Meta-analysis

Overall, the SR study design was of moderate quality as was the accompanying NMA.™
Strengths of the SR included a clearly stated the research question and inclusion criteria,
methods that were established a priori, a search strategy across multiple electronic
databases, and study selection conducted in duplicate. In addition, the authors did assess
risk of bias of the individual studies included in the review using an appropriate tool. Together,
these factors strengthen the methodological quality of the SR and help to reduce the risk of
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any bias in the results. Despite this, interpretation of the findings with respect to this current
report was limited because only 2 of the included studies were relevant.

There were several limitations in the transparency of reporting with respect to study methods
and interpretation of results for both the SR and the NMA,; thus, limiting the ability to fully
assess the validity and reliability of the study findings. First, it was unclear whether additional
literature searches were conducted in trial registries, grey literature, or reference lists of
included studies. Limiting the search strategy to electronic databases only could lead to
some important and relevant literature being omitted from the SR. The authors also did

not adequately discuss risk of bias of the individual studies when discussing their results.

A discussion of risk of bias would be helpful to provide context and better understand the
validity of results given a large proportion of studies were considered to have “unclear risk of
bias” across several domains. The authors also did not adequately discuss the implications
of any heterogeneity that was observed in their results, which also compromises the ability to
fully assess the reliability of the overall study results. In terms of external validity, none of 17
RCTs included in the SR were conducted in Canada, which could limit the generalizability of
results to a Canadian setting.

With respect to the NMA™ specifically, its strengths included a relevant study population,
intervention, and effectiveness outcomes, including both direct and indirect comparisons,
consistency between direct and indirect comparisons, and generally good reporting regarding
all relevant and important results. However, there were some notable limitations with

respect to reporting and transparency of the methods, the analysis, and the credibility of
results. The authors did not adequately assess the baseline characteristics of patients in the
included studies, so it is unclear if and how any differences among patients contribute to

the interpretation of results. The authors also included a high proportion of studies that they
reported as having an unclear risk of bias and 1 study described as having a high risk of bias,
which could have an impact on the validity of the pooled results.

Based on the limitations described the results from the include SR and NMA™ should be
interpreted with caution.

Randomized Controlled Trials

Two RCTs'™" were included in the current review. In both studies the reporting of the research
objective, inclusion and exclusion criteria, intervention, comparator, and main outcome were
all well described, which is a strength when it comes to transparency and reproducibility of
results. Patients in both studies were randomized using a computer-generated list of random
numbers; thus, balancing potential unmeasured confounding factors and reducing the risk

of selection bias. No patients were lost to follow-up in either study, which eliminates the risk
of attrition bias. One of the RCTs" reported that both patients and outcome assessors were
blinded to the intervention, which minimizes any potential placebo effect or unconscious

bias when evaluating outcomes in that study. Neither RCT reported whether randomized
intervention assignment was concealed until recruitment was complete, which could have
affected the internal validity of study results. Adverse events were not reported in either RCT.
In the study by Hasan and Abdelzaam (2019), the authors report in the methods sections that
adverse events would be assessed; however, adverse events were not reported in the results
section of the paper, and the reason for this is unclear.”® In addition, the main findings from
this study were not clearly described (i.e., unclear if estimate of variability for the mean was
standard error or standard deviation).™ It also was not clear from the reporting of this study
which 2 groups were being compared using the reported P values.”™ Both RCTs had adequate
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statistical power to determine clinically important effects; however, in 1 RCT'™ the authors
used multiple t-tests to compare 3 treatment groups rather than analysis of variance (ANOVA)
increasing the risk of type | error. In terms of external validity, both RCTs were limited in that
the staff and setting were unlikely to be representative of the typical settings for bariatric
surgery, particularly in Canada. In addition, it was difficult to determine whether the study
populations in each RCT were representative of the entire population, which further limits the
generalizability of study findings. Finally, in the study by Spaniolas et al. (2020),"? the type of
anesthesia used differed between the 2 intervention groups (i.e., IV versus inhalation) and it is
unknown whether that influenced the study findings.

Additional details regarding the strengths and limitations of included publications are
provided in Appendix 3.

Summary of Findings
Appendix 4 presents the main study findings and authors’ conclusions.

Clinical Effectiveness of Aprepitant for the Prevention of PONV in Patients With
a History of PONV Refractory to Conventional Antiemetic Prophylaxis

No relevant evidence regarding aprepitant for the prevention of PONV in patients with a
history of PONV refractory to conventional antiemetic prophylaxis was identified; therefore, no
summary can be provided.

Clinical Effectiveness of Aprepitant for the Prevention of PONV in Patients
With the Potential for Life-Threatening Post-Operative Medical Complications
Due to Emesis

One SR with meta-analysis and NMA in patients undergoing craniotomy, and 2 RCTs (1
with adults undergoing bariatric surgery, and the other with adults undergoing sleeve
gastrectomy)'?'® were identified and included in this report.

The studies include in this review reported results pertaining to the incidence of PONV,"
proportion of patients with a complete response,’'® severity of PONV,'2'® proportion of
patients requiring rescue antiemetic drugs,’'® and PONV-related delay in hospital discharge.™
None of the outcomes were common across all 3 studies.

Incidence of Post-Operative Vomiting

The overall incidence of post-operative vomiting, at different post-operative time points was
reported in the included SR with NMA."" Among the studies included in the SR, 2 considered
aprepitant as an intervention with head-to-head comparisons with ondansetron. The pooled
estimate of these 2 RCTs found that when aprepitant was compared to ondansetron, the
odds of post-operative vomiting up to 48 hours post operation were lower for those treated
with aprepitant.

Considering indirect comparisons from the NMA for post-operative vomiting, no therapy was
favoured when aprepitant was compared to droperidol (at 0 to 2 hours post operation) or
fosaprepitant (at 0 to 24 hours or 0 to 48 hours post operation).

Incidence of Post-Operative Nausea

The overall incidence of post-operative nausea and the overall incidence of post-operative
vomiting, at different post-operative time points was reported in the included SR with NMA."
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Among the studies included in the SR, 2 considered aprepitant as an intervention with head-
to-head comparisons with ondansetron. The pooled estimate of these 2 RCTs found that
when aprepitant was compared to ondansetron, there was little-to-no difference in the odds of
post-operative nausea in the first 24 hours post operation.

Considering indirect treatment comparisons from the NMA for post-operative nausea,
ramosetron was favoured compared to aprepitant in reducing post-operative nausea at 24
hours post operation; however, the results were imprecise.”

Severity of PONV

Both RCTs'?'® measured the severity of PONV. In the study by Spaniolas et al. (2020),"

the aprepitant intervention group reported statistically significantly less severe PONV
measured by 2 different scales than the control group. In the study by Hasan and Abdelzaam
(2019),® the aprepitant plus ondansetron group rated the severity of nausea lower than the
ondansetron alone or aprepitant alone groups, however, the statistical significance of the
comparisons among the 3 treatment groups is unclear.

Rescue Antiemetic Drugs

Receipt of rescue antiemetic drugs was measured and reported in the SR and the RCT

by Hasan and Abdelzaam (2019)."® Indirect comparison results from the SR with NMA™
suggest that ramosetron is favoured over aprepitant as the aprepitant group had higher

odds of requiring rescue antiemetic drugs compared to the ramosetron group; however, the
results are imprecise. The RCT' reported a lower requirement for rescue antiemetic drugs in
those treated with aprepitant and ondansetron (2%) compared to aprepitant alone (10%) or
ondansetron alone (16%); however, the statistical significance of the comparisons among the
3 treatment groups is unclear.

Complete Response

Complete response was examined in 1 RCT'" and was defined as no post-operative nausea,
retching, or vomiting and no need for rescue antiemetics. Hasan and Abdelzaam (2019)"
found that a higher percentage of patients in the ondansetron with aprepitant group showed
a complete response compared to aprepitant or ondansetron alone; however, the statistical
significance of these findings was not reported.

PONV-Related Delay in Hospital Discharge

One RCT™ evaluated the effectiveness of aprepitant and scopolamine plus dexamethasone
and ondansetron compared to dexamethasone and ondansetron alone on how quickly
patients were discharged from hospital following bariatric surgery. Findings from the

trial demonstrated that there were no statistically significant differences in PONV-related
delay in hospital discharge between treatment groups (0% aprepitant group versus 9.5%
control group).

Quality of Life

A single RCT™ evaluated the effect of aprepitant and scopolamine plus dexamethasone and
ondansetron compared to dexamethasone and ondansetron alone on patients’ quality of life.
The aggregate index for the EQ-5D-5L was similar between groups at baseline, 24 hours, and
3 weeks; however, there were statistically significant improvement in the usual activity and
mobility domains of the EQ-5D-5L and on the quality of recovery among the aprepitant group
compared to the control group. The results from the Gastrointestinal Quality of Life Index
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showed little-to-no difference between the aprepitant group and the control group; however,
the results are imprecise.

Cost-Effectiveness of Aprepitant for the Prevention of PONV in Patients With a
History of PONV Refractory to Conventional Antiemetic Prophylaxis

No relevant cost-effectiveness evidence regarding aprepitant for the prevention of PONV
in patients with a history of PONV refractory to conventional antiemetic prophylaxis was
identified; therefore, no summary can be provided.

Cost-Effectiveness of Aprepitant for the Prevention of PONV in Patients With
the Potential for Life-Threatening Post-Operative Medical Complications
Due to Emesis

No relevant evidence regarding aprepitant for the prevention of PONV in patients with the
potential for life-threatening post-operative medical complications due to emesis was
identified; therefore, no summary can be provided.

Guidelines

No relevant evidence-based guidelines were identified regarding aprepitant for the prevention
of PONV in patients with a history of PONV refractory to conventional antiemetic prophylaxis
or in patients with potential for life-threatening medical complications due to emesis;
therefore, no summary can be provided.

Limitations

This review is limited by the quantity of evidence identified regarding the clinical effectiveness,
cost-effectiveness, and guidelines for the use of aprepitant for the prevention of PONV

in patients with a history of PONV refractory to conventional antiemetic prophylaxis or in
patients with potential for life-threatening medical complications due to emesis. Notably,

no economic evaluations or guidelines were identified. Additionally, no clinical effectiveness
literature was identified for use of aprepitant for the prevention of PONV in patients with a
history of PONV refractory to conventional antiemetic prophylaxis. Furthermore, the current
review only identified 2 subpopulations of patients with the potential for life-threatening
medical complications due to emesis — patients undergoing craniotomy'" and patients
undergoing laparoscopic bariatric surgery.’' Given the paucity of available evidence, further
research is needed to draw robust conclusions on this topic.

Among the available evidence regarding the use of aprepitant for prevention of PONV in
patients with the potential for life-threatening medical complications due to emesis, there
was variability in the combination of therapies studied as well as variability in the outcomes
that were assessed across studies. This variability limits the interpretation and synthesis of
findings toward a more robust conclusion.

The 3 included studies™ ™ also had limited external validity. The 2 relevant studies included in
the SR™ and the 2 RCTs'2" took place in settings outside of Canada; thus, the generalizability
to the Canadian context is unclear. In addition, lack of detail about patient characteristics in
the studies included in the SR™ and stringent eligibility criteria for both RCTs'?'® further limits
the external validity of the findings.

CADTH Health Technology Review Aprepitant for the Prevention of Post-Operative Nausea and Vomiting in Refractory or High-Risk Patients 15



CADTH

Conclusions and Implications for Decision- or
Policy-Making

This review identified T SR with NMA™ and 2 RCTs'2"® that addressed the clinical
effectiveness of aprepitant for the prevention of PONV in patients who had a potential for
life-threatening medical complications due to emesis. No relevant studies describing the cost-
effectiveness or guidelines for the use of aprepitant for the prevention of PONV in patients
with a history of PONV refractory to conventional antiemetic prophylaxis or in patients with
potential for life-threatening medical complications due to emesis were found. In addition, no
clinical effectiveness studies were found for the prevention of PONV in patients with a history
of PONV refractory to conventional antiemetic prophylaxis.

Overall, among patients undergoing craniotomy or bariatric surgery the results supporting
aprepitant were mixed depending on outcome and comparator. When compared to
ondansetron, aprepitant reduced the odds of post-operative vomiting for up to 48 hours, but
showed little-to-no difference in the odds of post-operative nausea within 24 hours.™ Indirect
treatment comparisons favoured ramosetron compared to aprepitant for reducing post-
operative nausea at 24 hours post operation, and for the need for rescue antiemetic drugs;
however, both of these results were imprecise, thereby limiting the certainty in the findings.”
In addition, indirect comparisons found that no treatment was favoured for preventing
post-operative vomiting when aprepitant was compared droperidol or fosaprepitant.” The
combination of aprepitant and ondansetron™ may lower the need for rescue antiemetic
drugs compared to aprepitant alone or ondansetron alone. In addition, when compared to
the control group, aprepitant may reduce the severity of PONV, but no difference was found
in the length of stay in hospital, and there was little-to-no difference in aggregate quality of
life scores.™

There were methodological limitations identified for each of the 3 included studies and
considerable variability identified in reporting, including study populations and interventions,
and assessed outcomes across the studies. Therefore, decision-makers should interpret
these findings with caution when developing care pathways and policies regarding the
expanded use of aprepitant to prevent PONV among patients with potential for life-threatening
medical complications due to emesis. Better transparency in reporting the methodologies
used for each study would improve the ability to critically appraise the studies, and further
research to better understand the effects of aprepitant in other relevant subpopulations would
reduce uncertainties with respect to clinical effectiveness.

No cost-effectiveness or evidence-based guidelines were identified for either subpopulation
of interest and no clinical effectiveness evidence was found for the use of aprepitant for
the prevention of PONV in patients with a history of PONV refractory to conventional anti-
emetic prophylaxis. Future research to address the questions in this report may help reduce
uncertainty and provide decision-makers with evidence to make their decisions.
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Appendix 1: Selection of Included Studies

Figure 1: Selection of Included Studies

523 citations identified from electronic
literature search and screened

v

CADTH

v

495 citations excluded

28 potentially relevant articles retrieved
for scrutiny (full text, if available)

1 potentially relevant report
retrieved from other sources
(grey literature, handsearch)

v

29 potentially relevant reports

v

26 reports excluded:

« irrelevant population (10)

« irrelevant intervention (4)

* duplicate (2)

« other (review articles, editorials) (10)

3 reports included in review
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Table 2: Characteristics of Included Systematic Review and Network Meta-Analysis

Study citation, country,
funding source

Study designs and
numbers of primary
studies included

Population
characteristics

Intervention and
comparator(s)

Clinical outcomes,
length of follow-up

Chen and Chang,
2020"

China

Funding source not
reported; however,
authors report no
conflicts of interest

Objective:

To assess the effec-
tiveness and safety
of antiemetic drugs
for PONV at different
post-operative time
intervals

Study design:

Systematic review and
NMA of RCTs, also
includes a pairwise
meta-analysis

Number of included
studies: 17 RCTs

were included in the
NMA (relevant indirect
treatment comparisons
with aprepitant were
included); 2 of the RCTs
examined aprepitant
and were relevant to
current report (direct
treatment comparisons)

Adults of any gender
undergoing supraten-
torial or infratentorial
craniotomy

N = 1,433 patients
across 17 RCTs
included in the NMA
(N=95and 104 in the
2 relevant RCTs with
direct comparisons)

Eligible intervention: all
antiemetic drugs

Eligible comparators:
placebo or other
antiemetic drugs

Relevant intervention:
aprepitant

Relevant comparators:
ondansetron (direct
comparison)

Ramosetron, droperidol,
fosaprepitant (indirect
comparisons in NMA)

Outcomes:

+ Incidence of PONV
during first 2 post-
operative days

- Complete response
(patients without
PONV and who did
not require rescue
antiemetic drugs)

+ Requirement for
rescue antiemetic
drugs

+ Incidence of drug-
related side effects
(dizziness, headache,
and excessive
sedation)

Follow-up:

* Not specified except
for primary outcome
of incidence of PONV

during first 2 post-
operative days

NMA = network meta-analysis; PONV = post-operative nausea and vomiting; RCT = randomized controlled trial.

Table 3: Characteristics of Included Randomized Controlled Trials

Study citation, country,

Population

Intervention and

Clinical outcomes, length

funding source
Spaniolas et al., 2020"
us

Funded in part by a
peer-reviewed grant
by the Society for the
Surgery of the Alimen-
tary Tract Foundation

Study design

Study design: Pro-
spective randomized
controlled trial

Setting:

Single specialized
bariatric surgery centre
Objective:

To evaluate the impact
of a comprehensive
approach on the

characteristics

Adult patients undergo-
ing laparoscopic sleeve
gastrectomy

Number of patients:
+N=83
Mean age, years (SD):

* Intervention: 41.3
9.7)

+ Comparator: 43 (13)
Mean BMI, kg/m? (SD):

comparator(s)

Intervention:

+ Two antiemetic
medications in
the preoperative
holding area
(aprepitant 80
mg orally and
scopolamine
transdermal
patch) and 2
intraoperatively (IV

of follow-up

Outcomes:

+ PONV-related delay in
hospital discharge

+ Hospital length of stay
+ Severity of PONV

* PONV-related resource
utilization

+ Self-rated quality of
recovery

» Gastrointestinal--
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Study citation, country,

funding source

Study design

Population
characteristics

Intervention and
comparator(s)

CADTH

Clinical outcomes, length
of follow-up

prevention of PONV,
minimization of severity,
and related hospital
resource utilization
following sleeve gastrec-
tomy.

* Intervention: 47.3
(6.4)

+ Comparator: 46.4
(7.5)

% Male:
* Intervention: 36.6
+ Comparator: 31

dexamethasone
8 mg and
ondansetron 4 mg)

« Underwent total
IV anesthesia
(propofol based)

*N=41
Comparator:

* The same
intraoperative
antiemetic drugs
as the intervention
group, but no
preoperative
antiemetic
prophylaxis

Underwent
inhalation
anesthesia

*N=42

Both groups received
routine scheduled
antiemetics
postoperatively (IV
ondansetron 4 mg
and metoclopramide
10 mg), as well as
needed antiemetic
drugs (compazine 10
mg as first line).

specific and broad-
based quality of life

Follow-up:
+ 3 weeks post operation

Hasan and Abdelzaam,
2019
Egypt

Funding source not
reported

Study design: Pro-
spective, randomized
double-blinded,
controlled trial with 3
treatment arms

Setting:

Single academic care
centre

Objective:

To examine PONV, the
severity of nausea with
a complete response up
to 48 hours postopera-
tively, in 2 dual therapy
groups and one triple
therapy group.

All patients between
18 and 60 years of age
with American Society
of Anesthesiology | to Il
status who considered
at high risk for PONV
and who were under-
going a laparoscopic
bariatric surgery under
general anesthesia

of at least 1- hour
duration

Number of patients:
*N=150

Mean age, years (SD):
* Group A: 35.3 (7.9)
« Group B: 40 (10.9)

Group A:

« oral placebo
plus IV 4 mg of
ondansetron

*N=50

Group B:

+ 80 mg of oral
aprepitant plus 2 ml
of IV normal saline

*N=50

Group C:

+ 80 mg of oral

aprepitant plus 4

mg of ondansetron
intravenously

*N=50

Outcomes:

+ Nausea (using a verbal
rating scale of 0 to 10)

+ Presence of retching or
vomiting

+ Need for rescue
antiemetic drugs

+ Complete response (no
post-operative nausea,
retching, or vomiting
and no need for rescue
antiemetics)

Follow-up:

+ 48-hours post
operation
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Study citation, country,

Population
characteristics

Intervention and
comparator(s)

Clinical outcomes, length
of follow-up

funding source Study design

« Group C: 37 (11.7)
Mean weight, kg (SD)
+ Group A: 35.3 (7.9)
+ Group B: 40 (10.9)
*+ Group C: 37 (11.7)

% Male:

+ Group A: 24
+ Group B: 28
* Group C: 26

The oral aprepitant

or placebo was

given within 2 hours
before their scheduled
operation.

8 mg dexamethasone
iv after the induction
of anesthesia was
given to all patients

PONV = postoperative nausea and vomiting; SD = standard deviation.
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Appendix 3: Critical Appraisal of Included Publications

Table 4: Strengths and Limitations of Systematic Review and Network Meta-Analysis Using AMSTAR 28 and the ISPOR
Questionnaire®

Chen and Chang, 2020""

AMSTAR 2: AMSTAR 2:
+ Research question and inclusion criteria clearly included PICO elements « Selection of study designs included in the review was not clearly explained
- Review methods were established a priori (study is registered on PROSPERO) + Authors did not report if trial registries, grey literature, or reference lists/bibliographies of

« A comprehensive search strategy was used (searched at least 2 databases, included studies were searched
provided keywords and/or search strategy) « Authors did not report if data extraction was done in duplicate

+ Study selection was done in duplicate + Authors did not report on the sources of funding or conflicts of interest for the included

« Authors provided a list of excluded studies from full-text screening with studies
reasons for exclusion « Authors did not adequately discuss the RoB assessment results of individual studies

« Included studies were described in adequate detail regarding PICO and study when discussing their results
design + Authors did not provide adequate explanation for heterogeneity observed in the results of

- Authors used Cochrane Collaboration Tool to assess the risk of bias of the the primary studies through statistical analysis
individual studies included in the review + Authors did not adequately investigate the impact of publication bias on the results of the
SR

« Authors did not report their funding source(s) for conducting the review
ISPOR Questionnaire:
Credibility

+ A single study with high risk of bias was included; however, sensitivity analyses were
completed that excluded this study from the results

+ Authors used appropriate methods for statistical combination of results
+ Authors did report conflicts of interest
ISPOR Questionnaire:
Relevance

+ The study population is relevant to the current research question

* No critical interventions are missing

* No relevant outcomes are missing

+ The context is applicable to the current research question

Analysis
+ Authors did not report if baseline characteristics of patient characteristics were
adequately assessed

Credibility + Rationale for use of random effects model not clearly explained
+ Authors attempted to identify and include all relevant RCTs

) ] o Reporting Quality and Transparency
* Included trials form one connected network of RCTs; both direct and indirect

+ The impact of patient characteristics on the treatment effects was not reported
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Strengths Limitations

comparisons were included and there were closed loops (i.e., multiple
treatment comparisons)

« Unlikely that bias was induced by selective reporting of outcomes in the
studies

Analysis
« Statistical methods preserve within-study randomization
+ Consistency between direct and indirect comparisons was evaluated
« Authors assessed heterogeneity using /? statistics

Reporting Quality and Transparency

+ A graphical and tabular representation of the evidence network was provided
with information pertaining to the number of RCTs per direct comparison

« Individual study results were reported in the supplementary appendix

« Direct comparisons are reported separately from the results of the network
meta-analysis

« All pairwise comparisons were reported along with measures of uncertainty

+ A ranking of interventions was provided with measures of uncertainty per
outcome

Interpretation

* The authors’ conclusions seem fair and balanced

AMSTAR 2 = A MeaSurement Tool to Assess systematic Reviews 2; ISPOR = International Society for Pharmacoeconomics and Outcomes Research; PICO = population, intervention, comparator, outcome; PROSPERO =

International Prospective Register of Systematic Reviews; RCT = randomized controlled trials; RoB = risk of bias; SR = systematic review.

Note that this table has not been copy-edited.
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Table 5: Strengths and Limitations of Randomized Controlled Trials Using the Downs and Black Checklist™

Spaniolas et al., 20202

Reporting
+ Objective was clearly described

+ Main outcomes were clearly described in the Introduction or Methods
section

« Inclusion/exclusion criteria and participant characteristics were clearly
described

« Interventions of interest were clearly described
« Distribution of principal confounders were clearly described for each
group

+ Main findings were clearly described

+ Estimates of random variability of main outcome data were provided
* No patients were lost to follow-up

+ Actual P values were recorded for the main outcomes
Internal validity

* None of the results were based on “data dredging”

+ The length of follow-up or time between intervention and outcome were
consistent, or accounted for in analysis

« Appropriate statistical tests were used

+ Compliance with interventions was reliable

+ The main outcome measures were accurate

+ Patients were recruited from the same population

« Patients were randomized to different intervention groups

+ Groups were equivalent with respect to identified potential confounders
* No patients were lost to follow-up
Power

+ The study had sufficient power to detect a clinically important effect in
PONV prevention at alpha = 0.05 and beta = 0.2

Reporting

+ Adverse events potentially resulting from intervention were not reported

External validity

+ Unable to determine if recruited patients were representative of entire population

o Details about recruitment were not provided, so it is unclear if patients were recruited
consecutively or if the study population consisted of all patients undergoing laparoscopic
sleeve gastrectomy at a single centre

+ Unable to determine if study patients were representative of the entire population

o A comparison of the population asked to participate, and the recruitment population was
not provided

« Staff and setting were not representative of the treatment most patients receive

o The staff and infrastructure at a specialized, bariatric treatment centre may not be
representative of the staff and medical infrastructure available during an average sleeve
gastrectomy procedure

Internal validity

« Patients were not blinded to the intervention

+ Unable to determine if those measuring the main outcomes were blinded

+ Unable to determine if patients were recruited over the same period of time

« Authors did not report if randomized intervention assignment was concealed until recruitment
was complete
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Strengths Limitations

Hasan and Abdelzaam, 20193

Reporting
+ Objective was clearly described

+ Main outcomes were clearly described in the Introduction or Methods
section

« Inclusion/exclusion criteria and participant characteristics were clearly
described

« Interventions of interest were clearly described
« Distribution of principal confounders were clearly described for each
group
+ Characteristics of patients lost to follow-up were described
Internal validity
+ Patients were blinded to the intervention
+ Those measuring outcomes were blinded to the intervention
* None of the results were based on “data dredging”

* The length of follow-up or time between intervention and outcome were
consistent, or accounted for in analysis

+ Compliance with interventions was reliable

+ The main outcome measures were accurate

+ Patients were recruited from the same population

+ Patients were recruited over the same period of time

« Patients were randomized to different intervention groups

+ Groups were equivalent with respect to identified potential confounders
* No patients were lost to follow-up

Power

+ The study had sufficient power to detect a clinically important effect in
PONV prevention at alpha = 0.05 and beta = 0.2

Reporting
+ Main findings were not clearly described
+ Estimates of random variability of main outcome data were provided but not described

« Actual P values were recorded for the main outcomes; however, it was unclear which groups
the P value was comparing

+ Adverse events potentially resulting from intervention were not reported

o Authors report outcome data collection for adverse events in the Methods section but no
data are reported in the Results section

External validity

+ Those asked to participate were not representative of the entire recruitment population
o Single-centre recruitment; strict inclusion and exclusion criteria

+ Unable to determine if study patients were representative of the entire population

o Demographics of excluded patients were not reported or compared to sample recruitment
population

« Staff and setting were not representative of the treatment most patients receive

o The staff and infrastructure at an academic treatment centre may not be representative
of the staff and medical infrastructure available during an average laparoscopic bariatric
procedure

Internal validity

« Authors did not report if randomized intervention assignment was concealed until recruitment
was complete

« Inappropriate statistical tests were used

PONV = post-operative nausea and vomiting.
Note that this table has not been copy-edited.
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Appendix 4: Main Study Findings and Authors’ Conclusions

Table 6: Summary of Findings Included Systematic Review and Network Meta-Analysis

Main study findings Authors’ conclusion

Chen and Chang, 2020"

SR with NMA of 17 RCTs examined the effectiveness and safety of antiemetic
drugs for PONV at different post-operative time intervals after craniotomy.

Two RCTs that directly compared aprepitant to conventional dual or triple anti-
emetic prophylaxis were relevant to this report, as were the indirect comparisons
from the NMA that included aprepitant and a relevant comparator

Findings of relevant head-to-head RCTs:
Post-operative nausea at 0 to 24-hours post operation:
+ Pooled estimate
o aprepitant vs. ondansetron: OR 1.08; 95% Cl, 0.61 to 1.93
Post-operative vomiting at 0 to 2 hours post operation:
* Pooled estimate
o aprepitant vs. ondansetron: OR 0.37,95% CI [0.15 to 0.94]
Post-operative vomiting at 0 to 24 hours post operation:
* Pooled estimate
o aprepitant vs. ondansetron: OR 0.37,95% CI[0.17 to 0.81]
Post-operative vomiting at 0 to 48 hours post operation:
+ Pooled estimate
o aprepitant vs. ondansetron: OR 0.35,95% CI [0.17 to 0.73]
Overall findings from NMA:

+ Network connections between aprepitant and other antiemetic drugs were
calculated and reported as OR

+ 1,433 patients were included in this NMA
* Aprepitant dose: 40 mg
+ Ondansetron dose: 4 mg

“In this systematic review and NMA on patients who underwent craniotomy, direct, and
indirect comparisons revealed ramosetron as the best antiemetic drug for post-operative
nausea during the first 24h. Ramosetron was also associated with the lowest incidence of
PONV and displayed the lowest requirement for rescue antiemetic drugs. Fosaprepitant
was the best antiemetic drug for reducing POV on the first and second post-operative
days, with droperidol representing the next best alternative. Furthermore, fosaprepitant
was more effective than ondansetron for POV prophylaxis during the first and second
postoperative days.” (p. 10)
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Main study findings Authors’ conclusion

* Ramosetron dose: 0.3 mg

+ Droperidol dose: 0.625 mg or 1.25 mg

+ Fosaprepitant dose: 150 mg
Post-operative nausea during 0 to 24 hours post operation:

+ By indirect comparison, aprepitant vs. ramosetron, via NMA, ramosetron was
favoured OR 11, 95% Crl [1.2 to 130]

Post-operative vomiting during 0 to 2 hours post operation:

* By indirect comparison, aprepitant vs. droperidol, via NMA, no treatment was
favoured OR 5.0, 95% Crl [0.43 to 61.0]

Post-operative vomiting during 0 to 24 hours post operation:

+ By indirect comparison, aprepitant vs. fosaprepitant, via NMA, no treatment was
favoured OR 3.4, 95% Crl [0.75 to 18.0]

Post-operative vomiting during 0 to 48 hours post operation:

+ By indirect comparison, aprepitant vs. fosaprepitant, via NMA, no treatment was
favoured OR 2.7,95% Crl [0.42 t0 21.0]

Requirement for rescue antiemetic drugs:

+ By indirect comparison, aprepitant vs. ramosetron, via NMA, ramosetron was
favoured OR 12.0, 95% Crl [1.2 to 480]

Cl = confidence interval; Crl = credible interval; NMA = network meta-analysis; OR = odds ratio; PONV = post-operative nausea and vomiting; RCT = randomized controlled trial; SR = systematic review.

Note that this table has not been copy-edited.
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Table 7: Summary of Findings of Included Randomized Controlled Trials

a ding A O O O

Spaniolas et al., 20202

A prospective RCT of 83 adult patients undergoing laparoscopic sleeve gastrectomy at “The present study demonstrates improvement in patient- reported outcomes with
a single academic bariatric centre to evaluate the impact of a comprehensive approach a multilevel approach to PONV pre- vention following [sleeve gastrectomy]. Specif-
on the prevention of PONV, minimization of severity, and related hospital resource ically, patients in the intervention group, with the combination of total intravenous
utilization. anesthesia with propofol and multi-pharmacotherapy, reported improved self-rated
Summary of findings: experience with recovery early after surgery, as well as improved mobility and ability

) ) ] to perform daily activities 3 weeks after [sleeve gastrectomy].” (p. 4254)
PONV-related delay in hospital discharge, n (%):

« Aprepitant group: 0 (0)

« Control group: 4 (9.5%)

+P=0.119

Hospital stays in hours, median (IQR)
- Aprepitant group: 22 (19.2 to 25.3)
« Control group: 22 (19.9 to 26.3)

* P = not reported
Severity of PONV

+ “The patients in the intervention group reported significantly lower verbal rating scale
scores at all in hospital time points examined (1, 4, 12, and 24 h; P = 0.0392). This was
similar for the Rhodes Index at 12 and 24 h (P < 0.0001).” (p.4252 to 3)

Quality of life using EQ-5D-5L aggregate index
- Baseline difference between aprepitant group and control group: 0.01, 95% CI (-0.05

t0 0.07)

« 24 hours difference between aprepitant group and control group: 0.04, 95% CI (-0.03
10 0.11)

+ 3 weeks difference between aprepitant group and control group: 0.03, 95% ClI (-0.04
10 0.10)

+ “In examining each dimension, there was significant improvement in usual activity (no
problems in 92.5% vs 69.4%, P = 0.0081) and mobility (no problems in 92.5% vs 75.0%,
P =0.0347) at 3 weeks in the intervention group.” (p. 4253)
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Gastrointestinal Quality of Life Index, aggregate score
- 3 weeks difference between groups 0.75, 95% Cl (-7.97 to 9.47)
Quality of Recovery (QoR-15)

« “..revealed significantly higher self-rated patient experience with early recovery in the
intervention group compared with control (difference 11.1,95% Cl 1.88 to 20.33)" (p.
4253)

Hospital resource utilization:
+ No significant decrease in hospital utilization were identified

Authors’ conclusion

Hasan and Abdelzaam, 20193

A prospective, randomized, double- blind controlled clinical trial of 150 patients undergo-
ing laparoscopic bariatric surgery at a single centre to assess PONV, severity of nausea,

and complete response among 3 groups: A) ondansetron alone, B) aprepitant alone, and
C) ondansetron + aprepitant.

Summary of findings:

Nausea severity according to a verbal rating scale (0 = no nausea to 10 = “nausea as bad
as it could be”), mean (estimate of variability?):

* At 4 hours post operation:
o Group A: 3.82 (3.93)
o Group B: 3.53 (3.62)
o Group C: 1.75 (3.00)
oP =0.01°

+ At 12 hours post operation:
o Group A: 1.85 (2.89)
o Group B: 1.62 (2.75)
o Group C: 0.66 (1.63)
oP=0.03"

+ At 24 hours post operation:
o Group A: 0.96 (2.06)
o Group B: 0.88 (1.74)

“In patients undergoing laparoscopic bariatric surgery, the addition of aprepitant

to ondansetron significantly decreased postoperative vomiting rates and nausea
severity and increased complete response for up to 48 hours postoperatively.
Dexamethasone-aprepitant decreased postoperative vomiting rates and nausea
severity in compared to dexamethasone-ondansetron but insignificantly. Finally, Oral
aprepitant, when combined with intravenous ondansetron and dexamethasone, was
effective in suppressing early PONV up to 48 h postoperatively.” (p. 6)
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Main study findings Authors’ conclusion
o Group C: 0.35(0.97)
oP=0.01°
+ At 48 hours post operation:
oGroup A: 0.73
o Group B: 0.50
oGroup C: 0.33
oP=0.04°
Requirement of rescue antiemetic drugs, n (%)
* At 24 hours post operation:
o Group A: 8 (16)
o Group B: 5 (10)
oGroup C: 1 (2)
oP=0.05°
Complete response (no post-operative nausea, retching, or vomiting and no need for
rescue antiemetics), %
* At 48 hours post operation:
o Group A: 60
oGroup B: 72
oGroup C: 94
o P = not reported

aThe authors of this RCT did not report whether the estimate of variability of the mean was standard deviation or standard error.

The authors of this report used an inappropriate statistical test for comparing 3 treatment groups and it is unclear which groups the P value is comparing.
Cl = confidence interval; IQR = interquartile range; PONV = post-operative nausea and vomiting; RCT = randomized controlled trial.

Note that this table has not been copy-edited.
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