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Abstract
Problem: Postoperative nausea and vomiting (PONV) is estimated to affect 30% of patients for
24 to 48 hours after general surgery, and up to 80% of patients who are considered high-risk.
PONV causes distress, discomfort, and subsequent reduction in patient satisfaction. Furthermore,
PONV can cause postoperative complications such as incisional stress, bleeding, fluid and
electrolyte disturbances, and aspiration. In this community hospital, it was reported approximately
10% of surgical patients experience PONV. While this rate appears lower than the national
average, PONV rates have been increasing during the past year and continue to rank high in
measures of patient dissatisfaction, prompting administration and anesthesia staff to examine
current practice. When baseline data was measured, the PONV rate was 44%. Purpose: The
purpose of the doctor of nursing practice project was to reduce PONV among laparoscopic surgical
patients in the perioperative setting by identifying patients at high risk for PONV and
implementing an evidence-based prophylactic medication protocol based on risk levels. Methods:
Anesthesia providers were educated about the incidence of PONV, common risk factors
contributing to PONV, and the multimodal prophylactic medications to administer based on the
PONV risk score. Data collection via chart audit was performed to evaluate PONV rates and the
use of the prophylactic medication protocol by anesthesia providers. Results: 119 eligible patients
were scheduled for laparoscopic surgery during project implementation. Documentation of the
PONV risk assessment score in the preoperative note occurred 29% (n=34) of the time, and
adherence to the prophylactic PONV medication protocol based on risk score was 29% (n=35).
Despite the low adherence rate, PONV rates decreased to 25% during the 14-week period.
Conclusions: Implementation and adherence to the evidence-based PONV guidelines is a
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beneficial practice change. Guideline adherence positively impacted patient outcomes by reducing
the rate of PONV, but more work needs to be done to improve provider participation.

POSTOPERATIVE NAUSEA AND VOMITING GUIDELINES

4

Implementing Guidelines to Manage Postoperative Nausea and Vomiting in Laparoscopic
Surgery Patients
Postoperative nausea and/or vomiting (PONV) is an unpleasant sensation affecting 30% of
patients for 24-48 hours after general anesthesia, and up to 80% of patients who are considered
high-risk (Amirshahi et al., 2020; Gan et al., 2020). PONV causes distress, discomfort, and
subsequent reduction in patient satisfaction. Vomiting may cause incisional stress and other
postoperative complications such as bleeding, fluid and electrolyte disturbances, and aspiration
(Nagelhout & Elisha, 2018). PONV extends the patients’ stay in the post-anesthesia care unit
(PACU), which can lead to unanticipated hospital admissions, increased time and resources from
the nursing and medical staff to care for patients, and increased health care costs (Gan et al.,
2020).
In this community hospital, the incidence of PONV was stated by anesthesia leadership to
occur in about 10% of patients undergoing surgical procedures. While this rate appeared lower
than the national average, PONV rates were increasing during the previous year and continued to
rank high in measures of patient dissatisfaction, prompting administration and anesthesia staff to
examine current practice. When baseline data was measured, the PONV rate was 44%.
Administration and anesthesia staff concluded the rate should be half of the national average due
to the serious consequences in patient recovery and satisfaction. There were no standards or
definitive guidelines for PONV prophylaxis in the anesthesia department. Prophylaxis was
typically done out of routine by the anesthesia providers, where many patients were given the
same two or three antiemetics during the perioperative period, not based on specific risk factor
criteria (see Appendix A). For some low-risk patients, such as patients of the male gender or for
shorter cases (less than 30 minutes), some providers did not use antiemetics at all. The institution
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lacked consistent antiemetic prophylaxis and management, and given the existing evidence of
known risk factors and effective prophylactic antiemetic therapies and guidelines to decrease
PONV, this represented a clinical practice gap. The purpose of the doctor of nursing practice
(DNP) quality improvement (QI) project was to use evidence-based guidelines to reduce PONV
in laparoscopic surgical patients by identifying high-risk patients by screening preoperatively
and establishing prophylactic and rescue pharmacological management based on risk scores.
Literature Review
Review of the literature was performed to find evidence to support the QI project. Four
articles were selected for the evidence review. A detailed analysis of the articles can be found in
Table 1. An evidence synthesis was performed as seen in Table 2. Three of the sources (Gan et
al., 2020; Murakami et al., 2020; Schraag et al., 2018) were systematic reviews of RCTs whereas
the Matsota et al. (2015) article was a randomized, double-blind study. All four of the articles
agree multimodal interventions are most effective in reducing PONV in surgical patients.
Furthermore, Gan et al. (2020), Matsota et al. (2015), and Schraag et al. (2018) concluded
reduced PONV results in improved patient outcomes (time to recovery, shorter hospital length of
stay, and hemodynamic stability) and increased patient satisfaction. All focused on one or two
different classes of antiemetics to prevent PONV, except Gan et al. (2020), which discussed all
the antiemetic options. Moreover, only the Matsota et al. (2015) article specifically studied
patients undergoing laparoscopic procedures, whereas the rest of the studies involved general
anesthesia cases. The three systematic reviews of RCTs were quality Level I and the Matsota et
al. (2015) article was quality Level II according to the Melnyk Levels of Evidence (Melnyk &
Fineout-Overholt, 2015).
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Updated anesthesia clinical practice guidelines (CPG) for PONV were published by Gan
et al., (2020). This CPG presents anesthesia providers with evidence-based, extensive guidance
on risk categories, prophylaxis, and management of PONV in adults and children. The guidelines
are based on 9,000 systematic reviews and randomized controlled trials (RCTs). These peerreviewed articles were evaluated by an international multidisciplinary expert panel of individuals
who have contributed to the field of PONV research and/or were involved with prior versions of
the guidelines. The CPG provides an objective approach to PONV prophylaxis, as well as
management of PONV risks through multimodal choice and timing of antiemetic medications,
and recommendations for institutions to implement a PONV protocol. The largest contributors of
PONV were determined to be female genotype, volatile anesthetic use, history of PONV or
motion sickness, non-smoking status, and surgery risk (bariatric, gynecologic, laparoscopic, and
cholecystectomy). Since PONV is a multifactorial physiologic response, it requires multimodal
medications from different drug classes working through various mechanisms. These antiemetics
include serotonin (5HT-3) receptor antagonists, corticosteroids, antidopaminergic, neurokinin-1
(NK-1) receptor antagonists, and anticholinergic medications.
Murakami et al., (2020) performed a systematic review and meta-analysis of 18 RCTs,
concluding NK-1 receptor antagonists, alone or in combination with other antiemetics, have
increased efficacy compared to 5-HT3 antagonists in preventing PONV. Matsota et al., (2015)
examined droperidol given with ondansetron and determined it was more effective than
monotherapy with each agent alone in the prevention of PONV. They also evaluated the total
cost of antiemetic management, the safety profiles of the administered antiemetic medications,
and the patients’ overall satisfaction regarding their prophylactic antiemetic treatment. This study
was a prospective, randomized, double-blinded study which investigated 127 patients. The study
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found combination antiemetic therapy is more effective in preventing PONV compared to
monotherapy. Moreover, it found each agent provides a higher response rate for patients due to
the blocking of different receptor sites. Schraag et al., (2018) reviewed the efficacy and safety of
propofol used as total intravenous anesthetic (TIVA) compared to inhalational agents in
maintaining general anesthesia in surgical patients. The authors performed a systematic review
and meta-analysis of 229 RCTs, which concluded that TIVA with propofol was statistically
significant in decreasing PONV risk by 39% compared to inhalational agents. The CPG
published by Gan et al. (2020) supports the QI project by encouraging the implementation of a
guideline or protocol at institutions to perform screening of patients to determine risk levels of
PONV. All of the articles stressed the use of multi-modal prophylactic medications targeting
different receptors to prevent the occurrence of PONV based on specific risk factors.
Theoretical Frameworks
Lenz et al. originally created The Theory of Unpleasant Symptoms (TOUS), a middle-range
theory incorporating three variables: symptoms, aspects affecting the symptoms, and
performance outcomes (Lenz et al., 1997), as well as the patient psychology and perceived
feelings. The TOUS emphasizes the entire patient experience of symptoms in order to improve
nursing practice. The concepts are described explicitly and examine both objective and
subjective data, including symptom characteristics (timing, distress, intensity, and quality),
influencing symptoms (physiologic, psychologic, situational factors), and performance outcomes
(functional and cognitive abilities) (Lenz et al., 1997; Lenz, 2018). The subjective data include
the patient’s perception of symptoms and their overall feelings. Physiological symptoms can
include illnesses and treatments. Psychological symptoms can include education and
understanding of the symptoms. Situational symptoms are factors external to the patient. The
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TOUS relates to PONV by addressing the symptoms the patient experiences (nausea and/or
vomiting), as well as incorporating causal factors precipitating the patient’s response. PONV is
influenced by many patient, anesthesia, and surgical factors and the theory can be utilized in
relation to the PONV guidelines to determine the cause of symptoms as well as the efficacy of
different prevention strategies. Identification of patients who are high-risk and the administration
of prophylactic medications will help to prevent the unpleasant experiences of PONV. This
framework is visually depicted in Figure 1.
The Complex Innovation Implementation Framework (CIIF) was chosen to evaluate the
organization’s environment, setting, and personnel in determining the success of implementation
(Helfrich et al., 2007). The framework categorizes elements facilitating project implementation,
including support from management, financial resources, champion(s), policies and practices,
organizational climate, and effectiveness of the implementation (Helfrich et al., 2007). Reducing
PONV among laparoscopic surgical patients in the perioperative setting by identifying patients at
high risk for PONV and implementing an evidence-based prophylactic medication protocol
based on risk levels has been identified by the site as being a priority within the organizational
climate, with support from management. This framework can be viewed in Figure 2.
Methods
The QI project was conducted in the perioperative setting of a community hospital. The
population affected by the practice change were adult patients, 18 years and older, scheduled for
laparoscopic surgical procedures undergoing general anesthesia. The 15 anesthesia providers, a
group of certified registered nurse anesthetists (CRNAs) and physician anesthesiologists evaluate
the patients and perform the appropriate interventions to prevent PONV. Patients who undergo
monitored anesthesia care (MAC or sedation), those who are younger than 18 years of age, and
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those who are critically ill and require postoperative intubation and mechanical ventilation were
excluded from the project.
The screening tool was newly developed by anesthesia providers in the hospital system
and implemented based on the Gan et al. (2020) Fourth Consensus Guidelines. The medications
were also chosen based on the Gan et al. CPG, as well as drug availability, pharmacy allowance,
medication side effects, cost, and ease of use.
The structure changes included the education of the anesthesia providers prior to
implementation, ensuring access to the charting system and availability of antiemetic
intervention medications, and having the guidelines visible in every operating room (OR) next to
the anesthesia machine. Education included the complications associated with PONV, risk
factors and prophylactic medications included in the new guidelines, as well as the goals of the
project. Education was performed via a presentation during a meeting for the anesthesia
providers. A pre-and post-education questionnaire was utilized to assess provider knowledge
about PONV and the new guidelines. Laminated copies of the guidelines were placed in each OR
and the anesthesia workroom (Figure 3). The presentation and guidelines were sent via email to
all the anesthesia providers, as well. The process changes incorporated the implementation of the
PONV guideline-recommended screening and prophylactic medication administration by the
anesthesia providers. Anesthesia providers performed a preoperative screening assessment based
on the five most common causes of PONV. The total number of risk factors was documented in
the preoperative assessment note. Prophylactic medication administration was guided by the
number of PONV risk factors. Furthermore, the timing of medication administration for
maximum efficacy in the prevention of PONV was incorporated with existing perioperative
guidelines, with some medications being administered preoperatively and others intraoperatively.
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Data was gathered weekly by the QI project lead via chart audits. The chart audits
consisted of reviewing each PONV risk factor score, along with the anesthesia record and
medication administration record (MAR) to assess if the appropriate prophylactic medications
were administered based on their risk assessment score. Finally, the patient’s MAR and
postoperative note was reviewed to determine if the patient experienced any nausea and vomiting
during the postoperative period. To maintain privacy and confidentiality, anesthesia providers
and patients were de-identified using an assigned code (see Appendix B). A data collection tool
(see Appendix C) was used, without any patient identifiers, to track the number of eligible cases,
whether a risk score assessment was documented, if appropriate medications were administered,
and development of PONV in the postoperative period. The patient code key and data collection
tool were kept on a password-protected computer which was only accessible by the QI project
leader. The provider compliance rate of the PONV risk assessment documentation was presented
as a run chart, tracking the total number of laparoscopic cases with documented risk scores in the
preoperative note.
Updates about the progress of the project were discussed with the clinical site
representative (CSR). To facilitate change, anesthesia students and change facilitators were
asked during week three to advocate, adhere to, and encourage compliance with the guidelines.
Additionally, email reminders to the entire anesthesia staff helped increase the compliance rates
among anesthesia providers. Interventions provided with each email included re-education of the
project details, such as risk factor scoring and how to administer medications. After each
department-wide email, a bump in compliance improvement was noted.
Results
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A total of 16 anesthesia providers were educated regarding the PONV guidelines. The
post-training survey was sent to all the anesthesia providers, with a completion rate of 56% (n=9)
and an average overall score of 100% (Appendix D). The initial and additional education
sessions stressed the CPG was currently authorized for the entire healthcare system to which the
hospital belongs. Therefore, use of the risk factor scoring and associated prophylactic antiemetic
medications were approved and encouraged.
A total of 119 elective laparoscopic surgery patients were eligible and included for
analysis. During implementation, compliance with guideline-directed PONV prophylactic
medication administration based on risk factors was 29% (n= 35) (Figure 4). The PONV risk
assessment score was documented in the preoperative note in 29% of cases (n= 34) (Figure 4).
Only one anesthesia provider consistently documented a preoperative risk assessment score.
During the first week of project implementation, data showed no providers documented PONV
risk scores. Furthermore, during weeks two and three, only two providers (13%) documented risk
scores per the PONV guidelines. Weeks four to seven saw an increase in the number of PONV
risk assessments performed by providers (see Figure 4) due to increased reminders and updates
by the QI project leader. By week three, 100% of the anesthesia staff received education on the
new CPG.
Provider adherence to the guideline-directed prophylactic medications based on risk
factor scores started to occur during week six and fluctuated throughout the project
implementation. Week 12 was noted to have only one elective laparoscopic case scheduled due
to it being a holiday week. The preoperative risk assessment was completed, however, guidelinedirected medication prophylaxis based on risk score was not performed. During the initial project
implementation, one of the physician anesthesiologists on the change team attempted to reinforce
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CPG adherence with reminders. Weekly check-ins were performed with the QI team to keep
them informed of the progress of the project. Additional reminders and education were provided
occasionally throughout the project by the QI project leader to the entire anesthesia group,
particularly on weeks six, eight, and ten. The prophylactic medication adherence run charts
illustrate the respective spikes during those increased efforts in educating the anesthesia
providers (Figure 4). Over the course of the project timeline, PONV rates decreased from 44%
during the preliminary data collection period to 25% (n= 30). Despite this reduction in rates,
there was still an under performance in meeting the proposed goal. Many high-risk patients were
not evaluated for, nor received the appropriate prophylactic antiemetic medications based on
their risk scores. Barriers identified included a busy work environment, the resistance to change,
and COVID-19 pandemic restrictions resulting in limited scheduled surgeries. This data confirms
the necessity for future QI project revision to address barriers to help ensure the PONV
guidelines are followed to further decrease the incidence of PONV in this institution.
Discussion
Current literature supports the use of multimodal antiemetics to reduce the incidence of
PONV. There was an increase in compliance with the CPG through the administration of
antiemetics based on the risk assessment scores after education of the staff. The approval and
involvement of the site leadership was essential for project implementation. Involvement with
the site leadership, change champions, and clinical site representative (CSR) were imperative in
the planning, education, and overall coordination of the QI project practice change, in addition to
communicating reminders. Anesthesia leadership was pleased with the increase in CPG
compliance and the reduction in PONV rates.
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Change champions were essential in the implementation of the QI project’s structure and
processes including anesthesia provider education, having guidelines available in every OR and
anesthesia workroom, and providing encouragement for CPG adherence. This allowed for a
smooth transition into the PONV protocol and the workflow of the anesthesia providers during
the perioperative period.
Although the QI project had the support of the leadership and stakeholders, there was
some resistance in documenting the preoperative PONV risk score and in administering
guideline-directed prophylactic medications based on such scores. During the initial stages of the
implementation, daily education, reminders, and feedback from the QI project leader and/or the
change champions could have helped improve compliance. Additionally, some of the lack of
adherence to the guidelines was related to unfamiliarity with, or indifference to, the
recommended medications, which required additional steps to give the appropriate dose to
prevent nausea and vomiting. Some medications were new to the practice, creating anxiety over
unfamiliarity in dose and side effects.
While PONV can occur 24 to 48 hours after a surgical procedure, this QI project only
included measurements collected from the day of surgery until midnight of the same day. Future
QI projects should evaluate the rate of PONV for up to 24 to 48 hours. Other limitations include
surgeon preference, limiting use of specific medications in the protocol due to perceived negative
side effects. Patient contraindications limited antiemetic administration based on safety as well
as per the PONV guidelines. For example, scopolamine is contraindicated in patients with kidney
failure, liver failure, chronic heart failure, glaucoma, pregnancy, and elderly patients (over 70
years of age), limiting the adherence to the guidelines and causing a disparity in the data.
Conclusion
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The QI project was chosen and implemented to increase adherence to the established
PONV guidelines and to improve patient outcomes. While a smaller than expected number of
providers adhered to CPG recommendations of screening and providing guideline-directed
prophylactic medications, the QI project was still successful in reducing the rates of PONV
during the implementation period. The PONV prevention guidelines are a feasible method to
decrease adverse effects and improve outcomes, preventing patient distress and discomfort,
postoperative complications, and unanticipated hospital readmissions while increasing cost
savings. These advantages have encouraged the site leadership to continue the practice change
and make additional adjustments to increase provider compliance. Implications for future
projects include extending observation of nausea and vomiting rates up to 24 to 48 hours
postoperatively as well as performing prophylaxis for all surgical patients, not just laparoscopic
cases. With the ease of availability of the antiemetic medications based on the guidelines, PONV
and consequential adverse reactions can be significantly reduced with the incorporation of
prophylactic measures.
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Table 1
Evidence Review Table
Citation:
Murakami, C., Kakuta, N., Satomi, S., Nakamura, R., Miyoshi, H., Morio, A., Saeki, N., Kato, T., Ohshita, N., Tanaka, K., & Tsutsumi, Y. M. (2020).
Neurokinin-1 receptor antagonists for postoperative nausea and vomiting: A systematic review and meta-analysis. Brazilian Journal of Anesthesiology
(English Edition), 70(5), 508–519. https://doi.org/10.1016/j.bjane.2020.06.015
Purpose/
Hypothesis
“To investigate whether
NK-1 receptor antagonists
including fosaprepitant
reduce the incidence of
PONV compared to 5-HT3
receptor antagonists”, (p.
510).

Design

Sample

Systematic review
and meta-analysis
of RCTs.

Search Strategy: A systematic
literature search was performed
following PRISMA. Online
databases such as PubMed,
MEDLINE, Scopus, and The
Cochrane Library databases were
utilized. Literature was collected up
until February 2019. MeSH terms
included “postoperative nausea and
vomiting (PONV)”, “Neurokinin-1
receptor antagonist”, “NK-1
antagonist”, “aprepitant”,
“fosaprepitant”, “5hydroxytryptamine 3 receptor
antagonist (5-HT3)” , and
“ondansetron.”
RCTs of PONV were conducted
involving patients undergoing
general anesthesia, patients with an
ASA physical status class of I-III,
studies including the use of both NK1 receptor antagonists compared to
5HT3 receptor antagonist
antiemetics. This was to evaluate the
efficacy of the antiemetics and to
assess the incidence of PONV to
perform the systematic review and
meta-analysis. Studies that were

Intervention
Control: 5-HT3 such as
ondansetron is utilized
only.
Intervention:
Interventions included an
NK-1 such as aprepitant or
fosaprepitant as the
antiemetic- either alone or
in combination.

Level (Melnyk): I

Outcomes

Results

DV: The primary outcome
was to determine the
incidence of vomiting and
the incidence of PONV.

Statistical Procedure(s)
and Results:

Secondary outcomes
evaluated a complete
response (patients that do
not require any rescue
antiemetic medications),
the amount of participants
who did require a rescue
drug, time till the first
vomiting episode, and
adverse effects.
Measurement tool:
Fourteen studies reported
the incidence of
postoperative vomiting
(POV) 0-24 hours after
surgery. The Odds Ratio
was 0.33 (95% CI 0.240.47, p < 0.00001).
Ten studies reported the
incidence of POV 0-48
hours after surgery. The

Conclusion:
The systematic review
and meta-analysis
convey that NK-1
receptor antagonist,
alone or in combination
with other antiemetics,
have an increased
efficacy compared to 5HT3 receptor antagonists
in preventing PONV.
The incidence of a
complete response
postoperatively was
higher in the NK1 group,
as well as a longer
postoperative vomiting
time. Thus, these results
suggest that NK-1
receptor antagonist are
preferable in preventing
PONV.
Aprepitant shows
superior efficacy for

POSTOPERATIVE NAUSEA AND VOMITING GUIDELINES
ongoing, or were classified as
reviews, commentaries, case reports,
editorials, letters, and duplicated
studies were excluded.
Eligible Studies: (n=201)
RCTs that were included involved
patients over 18 years of age, ASA
physical status of I-III, goals of the
study to assess the efficacy of the
NK1 receptor antagonist and 5HT3
antagonists to compare the incidence
of PONV. A total of 439 articles
were found in the databases, however
201 articles were eligible after
duplicates were removed.
Studies were all prospective
randomized trials and were in the
English language.

Excluded Studies: (n=183)
170 studies were excluded. Eight
were letters, four were editorials,
four were case reports, two were
notes, eight were supplemental
materials, one was a conference
paper, two were short
communications, three were metaanalyses, give were guidelines or
algorithms, 66 were reviews, and 67
were studies not for PONV.
Additionally, twelve articles included
inappropriate study designs, and one
was a study protocol.
Accepted Studies: (n=18)
17 studies pertained to the primary
outcomes, and one study related to
the secondary outcome. 18 studies

18
Odds Ratio being 0.37
(95% CI 0.25-0.53, p <
0.00001).
Aprepitant 40 mg was used
as an NK1 receptor
antagonist in four of the 14
studies reporting the
incidence of POV 0-24
hours postoperatively
(odds ratio was 0.40 (95%
CI 0.30-0.54, p <
0.00001)). Whereas
aprepitant 80 mg was also
used in four studies (odds
ratio of 0.32 (95% CI 0.19--0.56, p <0.00001)).
Fosaprepitant was used in
three studies, with
incidence of POV 0-24
hours postoperatively
having an odds ratio of
0.07 (95% CI 0.02-0.24, p
< 0.0001).
Secondary outcomes such
as complete response (no
vomiting and no rescue
drug use) from 0-24 hours
postoperatively involved
13 studies. The odds ratio
was 1.35 (95% CI 1.121.63, p = 0.002, I2= 55%).
12 studies reported the use
of rescue drugs 0-24 hours
after surgery. The odds
ratio was 0.90 (95% CI

preventing PONV
compared to 5-HT3
antagonists. A subgroup
analysis compared doses
of 40 mg and 80 mg to
5-HT3 antagonists,
resulting in aprepitant
demonstrating stronger
effects to prevent
PONV. This is
suggested to be on
account of aprepitant and
fosaprepitant having a
longer half-life
compared to
ondansetron.
Bias Risk:
The authors evaluated
the risk of bias,
including selection bias,
performance bias,
detection bias, attrition
bias, and reporting bias.
The articles were divided
into three categories: low
risk, unclear risk, and
high risk. Risks for bias
were illustrated in Figure
2.
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were included in quantitative
synthesis (meta-analysis).
Five studies were multi-center trials,
whereas the other 13 were singlecenter trials. The earliest study was
published in 2007, and the latest was
in 2018. Of the 18 studies, propofol
was used for TIVA/maintain general
anesthesia in two studies, while the
other 16 studies utilized volatile
anesthetics.

19
0.74-1.09, p = 0.27, I2=
29%).
From the 18 studies, 12
reported adverse effects
related to the study drug.
There was no significant
differences between the
NK-1 and 5-HT3 groups in
all of the studies.

Citation:
Matsota, P., Angelidi, M., Pandazi, A., Tzirogiannis, K. N., Panoutsopoulos, G. I., & Kostopanagiotou, G. (2015). Ondansetron-droperidol
combination vs. ondansetron or droperidol monotherapy in the prevention of postoperative nausea and vomiting. Archives of Medical Science, 11(2),
362–370. https://doi.org/10.5114/aoms.2015.50968
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
“Investigate the hypothesis Prospective,
Sampling Technique: Informed
Participants were
DV: The primary
that a combination of
randomized,
consent was obtained from all
randomized with a closed
outcomes by the authors
droperidol with
double-blinded
patients who were undergoing
envelope into one of three
were to identify the
ondansetron is more
study.
elective laparoscopic
study groups: Group D
number of patients who
effective than monotherapy
cholecystectomy between August
(participants received a
experienced PONV, the
with each agent alone in
2007 to August 2010. Data that was
single dose of 1.25 mg of
percentage of patients with
the prevention of PONV
collected during the preoperative area droperidol given IV at the
no nausea and no vomiting
after elective laparoscopic
included age, weight, American
end of surgery); Group O
during the 24 hour
cholecystectomy.
Society of Anesthesiologists’ (ASA)
(patients received a single
postoperative period, and
Secondary aims were to
physical status classification, and
dose of IV ondansetron 4
the number of patients who
evaluate the total cost of
smoking status. Exclusion criteria
mg at the end of surgery);
required rescue antiemetic
the antiemetic
included obesity (BMI >40 kg/m2),
or Group D+O
medications.
management, the safety
past medical history of motion
(participants were
profile of the administered
sickness, diabetes mellitus, opioid or administered a
Secondary outcomes
prophylactic antiemetics
antiemetic use in the previous month combination of droperidol
comprised of the cost
and the patient’s overall
before surgery, and vomiting within
1.25 mg and ondansetron 4 analysis of antiemetic
satisfaction regarding their
24 hours of the preoperative period.
mg at the end of surgery).
management, the safety
prophylactic antiemetic
profile of the antiemetic
treatment”, (p. 363).
Eligible Participants: (n=150)
Control: (n=80)
medications, and the
A total of 150 patients with an ASA
This number represents the overall patient satisfaction
status of I or II, over the age of 18
number of patients who
regarding PONV
years, weighing less than 95 kg were received monotherapy.
prophylaxis.
initially enrolled in the study.

Level: II

Results
Statistical Procedure(s)
and Results: Group
D+O had significantly
lower nausea scores
(p<0.05).
Group D had 35 patients
experience vomiting,
Group O had 30 patients
experience emesis, and
group D+O had 11
vomiting patients.
Combination antiemetic
therapy with droperidol
and ondansetron is more
effective in preventing
PONV compared to
monotherapy. Moreover,
the use of each agent
provides higher response
rates for patients,
attributed to the effects
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Excluded: (n=23)
Ten cases deviated from the protocol
preoperatively, eight cases were
cancelled, and five cases were
converted to open cholecystectomy.
Accepted: (n=127)
127 patients completed the protocol
and were included in the study. They
were separated between group D
(n=40), group O (n=40), and group
D+O (n=47)
Control: (n=80)
Group D had 40 participants that
received droperidol only. Group O
had another 40 participants that
received ondansetron only.
Intervention: (n=47)
Group D+O had 47 patients who
received a combination of droperidol
and ondansetron.
Power analysis: To have sufficient
power, sample size calculations were
conducted using methods for
ANOVA. The estimated effect size f
> 0.3 and SD = 1.25. Therefore, 36
patients per group would give the
study adequate power with a= 0.05
and b= 0.2.
Group Homogeneity:
The baseline attributes of the
enrolled individuals undergoing an
elective laparoscopic
cholecystectomy were an ASA status
of I or II, age over 18 years, weight
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Intervention: (n=47)
This number represents the
number of patients who
received the combination
antiemetic therapy.

Measurement tool:
The measurements of the
three groups were tested
with the Shapiro-Wilk test
due to the size of each
group being less than 50
participants.
Patients were interviewed
in the PACU at 30 and 60
minutes after surgery, as
well as on the unit at hours
3, 6, 12, and 24
postoperatively. Patients
were asked to rate their
feelings of nausea on a
scale of zero to ten (zero =
no nausea and ten = worst
nausea imaginable).
Rescue antiemetics
(ondansetron 4 mg) were
given if patients
complained of PONV.

they each block different
receptor sites.
The monotherapy groups
did not have a significant
difference between each
other in terms of
requiring rescue
antiemetic therapy;
however, they each
needed more rescue
antiemetic medications
postoperatively
compared to the
combination antiemetic
therapy.
A cost analysis
demonstrated that
combination therapy of
prophylactic antiemetics
had similar costs to
monotherapy, yet,
without the increased
efficacy in PONV
prevention.
The safety profile
between the three groups
were not significant
amongst one another.
Only five patients
experienced minor side
effects such as headache,
dizziness, and pruritis.
There were not any
major cardiac
dysrhythmias.
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less than 95 kg. Homogeneity of
variances was tested with the BrownForsythe test based on medians and
was not rejected.

Lower doses of
droperidol (0.625 mg)
have been studied in
triple treatment therapy
for PONV which include
ondansetron and
dexamethasone.
In general, participants
were satisfied with
PONV pre-treatment.
PONV risk is high in
patients undergoing
abdominal laparoscopic
surgery under general
anesthesia, therefore,
rationale for prophylaxis
to improve comfort and
reduce complications
was understood by
patients.

Citation:
Gan, T. J., Belani, K. G., Bergese, S., Chung, F., Diemunsch, P., Habib, A. S., Jin, Z., Kovac, A. L., Meyer, T. A., Urman, R. D., Apfel, C. C., Ayad,
S., Beagley, L., Candiotti, K., Englesakis, M., Hedrick, T. L., Kranke, P., Lee, S., Lipman, D., … Philip, B. K. (2020). Fourth consensus guidelines for
the management of postoperative nausea and vomiting. Anesthesia & Analgesia, 131(2), 411–448. https://doi.org/10.1213/ane.0000000000004833
Purpose/
Hypothesis
“The current guideline was
developed to provide
perioperative practitioners
with a comprehensive and
up-to-date, evidence-based
guidance on the risk
stratification, prevention,
and treatment of PONV in
both adults and children.
The guideline also

Design
Evidence-based
comprehensive
guidelines based on
systematic reviews
of randomized
controlled trials
(RCTs) published
up through
September 2019.
These published

Sample
Sampling Technique: A literature
search was conducted to include
publications from January 2011 to
February 2019, with continued
literature surveillance performed
through September 2019.
The search process followed the
Cochrane Handbook and the
Cochrane Methodological
Expectations of Cochrane

Level: I

Intervention

Outcomes

Results

Control: The controls
varied between the
systematic reviews and
dependent on the aspect of
PONV being examined.

DV: The primary
outcomes of these
guidelines are to improve
patient satisfaction,
decrease the length of stay
in the PACU, avoid
unanticipated hospital
admission, decrease health
care costs, and most
importantly, decrease the

Statistical Results: The
studies were used to
update the existing
guidelines about the
prevention and
management of PONV.
The fourth consensus
guidelines are as
follows:

Intervention: The
interventions varied
between the systematic
reviews and are dependent
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provides guidance on the
management of PONV
within enhanced recovery
pathways”, (p. 411).
This clinical practice
guideline also includes
recommendations for the
institutional
implementation of a
PONV protocol.

studies were
reviewed by an
international
multidisciplinary
expert panel, all of
which were invited
to be a part of the
panel based on
their contributions
in the field of
PONV research
and/or who were
involved in prior
versions of the
guidelines. The
expert panel
members worked in
groups with a
specific given topic
to review the
literature.

Intervention Reviews (MECIR) to
conduct the search. For reporting the
search, the Preferred Reporting Items
for Systematic Reviews and MetaAnalysis (PRISMA) was used. The
Peer Review of Electronic Search
Strategies (PRESS) guidelines were
used for peer-reviewing the search
methods.
Databases that were utilized included
Ovid MEDLINE, Epub Ahead of
Print and In-Process & Other NonIndexed Citations, Embrase,
Cochrane Central Registered of
Controlled Trials, and Cochrane
Database of Systematic Reviews.
The MeSH terms consisted of
multiple combinations of key terms
including: “PONV + algorithms”,
“PONV + Combination use of antiemetics”, “PONV + Enhanced
Recovery After Surgery (ERAS)”,
“PONV + Risk”, “PONV +
Prophylaxis”, “PONV + Neurokinin
Antagonists or Serotonin 5HT3
Antagonists”, and “PONV +
Prophylaxis + Children.”
Furthermore, the reference lists of
multiple included studies were also
manually searched.
The researchers then summarized and
presented at the consensus meeting.
Following the review of the
presented evidence, the panel was
then asked to reach an agreement on
the evidence analysis and grade the
quality of the gathered evidence, as
well as determine its clinical
relevance. If an accord could not be
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on the aspect of PONV
being examined.
Intervention fidelity
(describe the protocol):
The international
multidisciplinary expert
panel worked in groups
with a topic of focus
regarding PONV.
The researchers then
summarized and presented
at the consensus meeting.
Following the review of
the presented evidence, the
panel was then asked to
reach an agreement on the
evidence analysis and
grade the quality of the
gathered evidence, as well
as determine its clinical
relevance. If an accord
could not be reached, the
majority’s perspective was
presented. If an agreement
continued to still not be
met, it was noted in the
guideline.

incidence of PONV,
especially within the first
24 hours after a surgical
procedure.
The goals to achieve the
primary outcomes with the
consensus guidelines
include the identification
of prospective factors
leading to PONV in
determining the risk-levels
of patients, managing
baseline PONV risks
through the provider’s
choice and timing of
prophylaxis and rescue
treatments of PONV, and
recommendations for
institutions to implement a
PONV protocol.
Furthermore, the new
fourth consensus
guidelines review the
evidence for newer
medications that help treat
PONV, discuss the use of
general multimodal PONV
prophylaxis, and review
PONV management as part
of the enhanced recovery
after surgery (ERAS)
pathways.
Essentially, the goal would
include the identification
of the five largest
contributing factors to
PONV, followed by an
intervention through a
protocol that determines

1.) Guideline One:
Identify patients’ risk for
PONV.
- Patient-specific risk
factors for PONV in
adults include female
sex, a history of PONV
and/or motion sickness,
non-smoking status, and
young age.
- Surgery-related risk
factors for PONV are
associated with the type
of procedure performed
such as laparoscopic,
bariatric, gynecological
surgery, and
cholecystectomy
surgeries.
-Anesthesia-related risks
of PONV include the use
of volatile anesthetics,
nitrous oxide, and
postoperative opioids.
2.) Guideline Two:
Reduce baseline risk for
PONV.
- Minimize the use of
perioperative opioids
and substitute with
multimodal analgesic
regimens, use regional
anesthesia, have
preferential use of
propofol infusions as the
main anesthetic agent,
avoid volatile
anesthetics, and
adequately hydrate
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reached, the majority’s perspective
was presented. If an agreement
continued to still not be met, it was
noted in the guideline.
Eligible Studies: (n=9000)
The inclusion criteria included adult
subjects 18 years of age or older and
publications in the English language
(apart from the search regarding
pediatric antiemetic prophylaxis and
treatment). All duplicate studies were
removed.
The systematic literature search
identified over 9000 published
studies since the last consensus
guideline; however, no details were
noted as to the number of published
studies that were legitimately
accepted to develop the fourth
edition practice guidelines.
Power analysis: Not applicable
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timing and type of
medication based on the
risk factor score. The five
largest risk factors to
PONV include female
genotype, volatile
anesthetic use, history of
PONV or motion sickness,
non-smoking status, and
surgery risk (bariatric,
gynecologic, laparoscopic,
and cholecystectomy).
Medical interventions
include serotonin (5-HT3)
receptor antagonists, the
gold standard that is most
used and studied being
ondansetron.
Corticosteroids such as
dexamethasone (4 mg)
have been used for years to
prevent PONV and have
comparable results in
preventing PONV as
ondansetron. Moreover, it
has a safe side effect
profile.
Antidopaminergic
medications like
droperidol, an effective
prophylactic medication,
was once the first-line drug
to be administered for
nausea or vomiting. Its use
declined after the FDA
issued a black box warning
due to risks of sudden
cardiac death with doses
greater than 25 mg.

patients undergoing
same-day surgery.
3.) Guideline Three:
Administer PONV
prophylaxis using two
interventions in adults at
risk for PONV.
- This guideline included
one of the major
updates: the
recommendation of the
use of multimodal
prophylaxis in patients
with one or more risk
factors.
- Knowledge of the
dosage, timing, and best
combination therapies of
antiemetics for PONV
prevention.
4.) Guideline Four:
Provide antiemetic
treatment to patients
with PONV who did not
receive prophylaxis or
when prophylaxis failed.
- If PONV prophylaxis
fails, patients should
receive antiemetic
treatment from a
different
pharmacological class to
the PONV prophylaxis.
5.) Guideline Five:
Ensure general
multimodal PONV
prevention and timely
rescue treatment is
implemented in the
clinical setting.
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However, studies have
shown that antiemetic
doses of droperidol (0.625
– 1.25 mg) are safe and
QTc length is comparable
to when ondansetron is
utilized.
Another antiemetic
medication includes a
neurokinin 1 (NK1)
receptor antagonist such as
aprepitant (oral) and
fosaprepitant (IV). All
dosages (40 mg, 80 mg,
and 125 mg) have
demonstrated to be
effective in reducing
vomiting. It has even been
found that aprepitant and
fosaprepitant are more
efficacious than
ondansetron.
Anticholinergics such as
transdermal scopolamine
(1mg) is effective in
preventing PONV, with
mild adverse effects.

Measurement tool: The
measurement tools used to
evaluate the outcomes
were varied between the
systematic reviews and are
dependent on the aspect of
PONV being examined by
each group.

- This section’s update
includes reducing the
threshold for
administering
multimodal PONV
prophylaxis to patients
with any risk factors.
6.) Guideline Six:
Administer multimodal
prophylactic antiemetics
in ERAS.
- Placement of PONV
management in the
framework of ERAS.
Conclusion: The
updated PONV
guidelines were
produced to contribute
comprehensive
evidence-based clinical
recommendations on
PONV management.
Prevention should be
considered an essential
feature of anesthesia,
accomplished through
risk assessment, baseline
risk prevention, and
pharmacoprophylaxis.
At an institutional level,
the design and
implementation of a
PONV management
protocol will need to
consider the costeffectiveness of
treatments and
availability of drugs. The
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guidelines suggest at
least four different
classes of antiemetics be
available.
This set of guidelines
have been endorsed by
23 professional societies
and organization from
different disciplines
around the world.
Bias Risk:
Based on the
methodology, the risk
for bias is low.

Citation:
Schraag, S., Pradelli, L., Alsaleh, A. J. O., Bellone, M., Ghetti, G., Chung, T. L., Westphal, M., & Rehberg, S. (2018). Propofol vs. Inhalational agents
to maintain general anaesthesia in ambulatory and in-patient surgery: A systematic review and meta-analysis. BMC Anesthesiology, 18(1), 1–9.
https://doi.org/10.1186/s12871-018-0632-3
Purpose/
Hypothesis
Review “the efficacy and
safety of propofol (TIVA)
vs. inhalational agents in
maintaining general
anaesthesia in ambulatory
and in-patient surgical
procedures. We also
studied how those results
vary by type of
comparator, patient
characteristics, type and
setting of surgery”, (p. 2).

Design

Sample

A systematic
review and metaanalyses of
randomized
controlled trials
(RCTs).
Systematic
literature review
and meta-analysis
performed of
randomized
controlled trials
(RCTs) of peer
reviewed journals,
which were
reported according

Search Strategy: Literature search
performed to determine published
studies evaluated the efficacy and
safety of propofol versus inhalational
anesthetics as individual maintenance
agents for general anesthesia.
Scientific study articles were
searched in English, Italian, German,
Spanish, and French and needed to
report original information of RCTs
(primary analysis) and observational
studies (secondary analysis). Studies
were excluded if study design and
methodology were not clear or did
not adequately explain the
intervention. Furthermore, studies

Intervention
Control: Inhalational
anesthetic use for general
anesthesia.
Intervention: Total
IntraVenous Anesthesia
(TIVA) with propofol
infusion
Intervention fidelity
(describe the protocol):
Not applicable

Level: I

Outcomes

Results

DV: The primary outcome
is PONV.

Statistical Procedure(s)
Statistical analyses were
completed using a
computing software.

Secondary outcomes
included patient-related
outcomes such as time to
recovery (recovery:
awakening, return to
spontaneous respirations,
orientation, following of
simple instructions),
postoperative pain or
agitation on emergence,
post-anesthesia shivering,
length of hospital stay, and

Results: PONV was
statistically significant in
decreasing risks by 39%
with propofol compared
to volatile agents
(relative risk estimate
0.61, 0.53–0.69 95%CI,
p < 0.00001).
Conclusion:
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to the Cochrane
Handbook and
PRISMA
guidelines.

were excluded if they were about
non-target populations (i.e., ICU
setting for sedation) or if the delivery
protocol was not standardized.
Duplicates, studies that present data
that is not reliable, and studies with
abstracts only were excluded.
The literature was searched in
databases such as Medline (Pubmed),
EMBASE, and the Cochrane Central
Register of Controlled Trials. Key
words for the RCTs were “volatile
gas”, “inhalation anaesthesia”,
“sevoflurane”, “desflurane”,
“isoflurane”, “propofol”, and
“randomized controlled trial.” The
coverage interval was from January
1, 1985, to August 1, 2016. Each
publication was screened based on
the title and abstract. If parameters
were met, full text was subsequently
reviewed. Lastly, reference lists of
the included studies and previous
reviews and meta-analyses were
inspected to establish literature
saturation.
Eligible Studies: (n=834)
The search of three databases
resulted in 11,391 studies. After
excluding duplicates, 6,688 records
remained. After titles and abstracts of
the 6688 were reviewed, 5854
articles were excluded, resulting in
834 full-text studies.
Excluded Studies: (n=605)
After reviewing the full text articles,
86 were found to not report outcomes
of interest, 224 articles did not have
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hemodynamic instability
that requires interventions.

Measurement Tool:
Quantitative synthesis was
completed for data from
the qualifying RCTs as a
primary meta-analysis. A
secondary meta-analysis
was performed comprising
of data from additional
observational studies.
The RCTs had extensive
subgroup analyses
theoretically defined to
identify distinctions among
different types of volatile
anesthetics, patient
characteristics, types of
surgery, induction plans,
inpatient vs. outpatient,
and target-controlled
infusions. The subgroup
analyses required a
minimum of ten studies.

The meta-analysis
demonstrates consistent
and clinically relevant
decline of PONV (by
39%) when utilizing
TIVA over inhalational
anesthetics. There is also
an increase in patient
satisfaction. The
systemic review and
meta-analysis
demonstrate that
perioperative TIVA
provides an improved
patient experience
compared to volatile
agents.
The studies that were
analyzed included an
extensive variety of
clinical specialties,
procedures, and patient
populations. The review
of these articles found a
reduction of PONV and
improved analgesia with
TIVA as compared to
general anesthesia with
volatile agents.
Bias Risk:
The analysis
demonstrates a moderate
risk of bias due to the
uncertainty of the
domains to randomize,
allocate, and blind
participants. However,
the primary outcomes is
associated with a low
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interventions that were in accordance
with the inclusion criteria, nine did
not fulfil the population criteria, 41
were no RCTs or had an uncertain
design, 29 were in a non-selected
language, 157 did not have full text
available, and 59 were duplicates.
Included studies: (n=229)
229 RCTs were included with a total
of 20,991 patients.
Power analysis: Not applicable
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risk of bias due to being
least influenced by
blinding of outcome
assessments and random
sequence generations.
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Table 2
Synthesis Table
Level of
Evidence

I

# of
Studies

3

Summary of Findings

Overall Quality

Murakami et al., (2020) conducted a systematic review and
meta-analysis of RCTs. Five of the studies were multi-center
trials and 13 were single-center trials. The 18 studies included a
wide variety of clinical specialty procedures including
abdominal surgeries, craniotomies, limb surgery, bariatric
surgery, and plastic surgery. The authors suggest that NK-1
use, either alone or in combination with other antiemetic
medication, is more efficacious in the treatment of PONV
prevention.

B, This systematic review and meta-analysis evaluated higher-level studies
(RCTs). The search criteria were well defined, and the selection of the evidence
was more recent, with studies that reported odds ratios (ORs), and evidence that
consistently demonstrated NK-1 antagonist as highly efficacious against PONV.
The results were consistent, and the recommendations were clear in the
components to include when implementing PONV intervention guidelines.

Gan et al., (2020) developed and updated comprehensive,
evidence-based PONV consensus practice guidelines for the
perioperative management of PONV in the adult and children.
The guidelines infer that PONV prevention should be achieved
through determining a risk assessment, achieving baseline risk
prevention, and being proactive with pharmacoprophylaxis.
There are many antiemetics with varying pharmacokinetics,
efficacy, and side-effect profiles, therefore, the choice of
antiemetics will depend on the clinical context. This version of
the guidelines was updated with recommendations of
administering multimodal pharmacological PONV prevention
in any patient with at least one risk factor. Furthermore, the
guidelines were updated with evidence for newer medications
that help to treat PONV, discussed the use of general
multimodal PONV prophylaxis, and reviewed PONV

A, This evidence-based set of comprehensive guidelines based on current
published evidence studies (publications from 2011 to 2019) was reviewed by
an international, multidisciplinary panel of experts who were invited to join the
panel based on their contributions to the field of PONV research. The vast
knowledge and experience from the panel demonstrate expertise in the
information and suggestions from the guidelines. The literature search yielded
more than 9,000 publications, which were required to be systematic reviews or
RCTs. This exhibits that the highest-level studies were used for the guidelines.
The method for the approval of the evidence to be included required researchers
to summarize and present it at the consensus meeting, followed by members of
the panel analyzing and grading the quality of the evidence, as well as
determine its clinical relevance. If an agreement could not be reached, the
majority of agreeing members presented their perspective. If an agreement
continued to still not be met, it was noted in the guidelines. These guidelines
contain consistent data and the recommendations were clear. Moreover, it is
important to note that this set of guidelines have been endorsed by 23
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management as part of the enhanced recovery after surgery
(ERAS) pathway.

professional societies and organizations from different disciplines around the
world.

Schraag et al., (2018) conducted a systematic review and metaanalysis of RCTs involving 20,991 patients. The study
demonstrates consistent and a clinically relevant reduction of
PONV by 39% when utilizing TIVA with propofol over
inhalational anesthetics.

A., This systematic review and meta-analysis of RCTs of peer-reviewed
journals evaluated the efficacy and safety of propofol infusion for TIVA
compared to inhalational agents for general anesthesia. The search criteria were
well defined, and the selection of the evidence had meticulous enrollment
criteria, resulting in 229 RCTs that included a total of 20,991 patients. This
suggests generalizability and more reliability. The results were consistent, and
the recommendations were clear.

Matsota et al., (2015) evaluated patients undergoing
laparoscopic cholecystectomy, a procedure associated with a
high risk of PONV, if monotherapy with either ondansetron
only or droperidol only was effective, compared to a
combination therapy of ondansetron and droperidol. The results
demonstrated a significant reduction in PONV with
combination therapy compared to monotherapy. Furthermore,
there is not a significant difference in costs between
monotherapy or combination therapy, thus, there is not a
comparable increase in costs.

B, This prospective, randomized, double-blinded study was conducted with 127
participants, who were randomized with a closed envelope that placed them into
one of three study groups: Group D (single dose of droperidol 1.25 mg IV at the
end of the surgical procedure, group O (single dose of ondansetron 4 mg IV at
the end of the surgical procedure), or group D+O (participants were
administered a combination of droperidol 1.25 mg IV and ondansetron 4 mg IV
at the end of the surgical procedure). Combination antiemetic therapy with
droperidol and ondansetron was found to be more effective in preventing PONV
compared to monotherapy. Moreover, the use of each agent was more receptive
to PONV prevention in patients, which the authors attribute to the different
receptor sites that each antiemetic is affecting.
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Figure 1
Theory of Unpleasant Symptoms Framework
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Figure 2
Complex Innovation Implementation Framework
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Figure 3
Laminated PONV Guidelines
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Figure 4
Process Measure Data – Patient PONV Prophylactic Medication Guideline Adherence Based on
Risk Score

PONV Prophylaxis Among Laparoscopic Patients
% of patients who received PONV prophylactic medications per risk assessment
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Figure 5
Process Measure Data – PONV Risk Assessment Score Documentation
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Figure 6
Process Measure Data – Weekly PONV Incidences
PONV Incidence In Laparoscopic Surgery Patients
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Appendix A
Current Process Map
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Appendix B
Example of Patient Code Key

Patient Code Key
Patient
Code
001

Patient MRN ID
514380

Anesthesia Provider
Code
01

Anesthesia Provider
Val Savel, CRNA

002

603574

02

Jeff Grand, CRNA

003

645420

03

Dr. Harold Lee
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Appendix C
Data Collection Tool for PONV Protocol Data Collection Tool for Laparoscopic Surgery Patients
Date of
Surgery

Patient Case Code Risk Assessment
Score in
Preoperative
Notes? (yes = 1,
no =2, not
applicable =
0)

PONV Protocol PONV in
Anesthesia
Adherence per PACU?
Provider
Risk
(Yes=1, No=0) Code
Assessment
Score?
(yes =1, No=0)
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Appendix D
PONV Guidelines Post-Training Assessment
1. What are the FIVE (5) major/largest risk factors of PONV? (Select all that apply)
a. Female
b. Male
c. Non-smoker
d. Current smoker
e. History of motion sickness and/or PONV
f. Use of volatile anesthetics
g. Age
h. Postoperative opioid use
i. Duration (hour)
j. Type of Surgery
2. How many antiemetic medications should you administer to a patient who is
considered a low risk (0-1 risk factor)?
a. 1
b. 2
c. 3
d. 4
3. How many antiemetic medications should you administer to a patient who is
identified to have 2 risk factors?
a. 1
b. 2
c. 3
d. 4
4. How many antiemetic medications should you administer to a patient who is
identified to have 3 risk factors?
a. 1
b. 2
c. 3
d. 4
5. What should be considered for a patient who is identified to have high-risk (5 risk
factors) for PONV?
a. Place a scopolamine patch on the patient and administer Dexamathasone 4 mg IV
and Ondansetron 4 mg IV only.
b. Total intravenous anesthesia (TIVA) with propofol infusion
c. Cancel the case
d. Place a nasogastric tube in the patient preoperatively all patients who have 5 risk
factors.
6. When should you administer droperidol?
a. After induction
b. Before emergence
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c. Right before induction
d. 3 hours before the start of the case
e. Never- the FDA told me I should not use it.
7. When is an appropriate time to administer aprepitant or fosaprepitant?
a. Before induction
b. In the middle of the case
c. Before emergence
8. What is the onset of aprepitant and fosaprepitant?
a. 5-10 minutes
b. 1 hour
c. 2-4 hours
d. 5 hours
9. What are the highest risk surgeries that increase the incidence of PONV? (Select 4)
a. Laparoscopic
b. Bariatric
c. Orthopedic
d. Gynecologic
e. Vascular
f. Plastic
g. Cholecystectomy
h. Appendectomy
i. Hemorrhoidectomy
10. What is the dose of aprepitant that would be given to a patient per the protocol?
a. 4 mg IV
b. 0.625 mg IV
c. 40 mg PO
d. 40 mg IV
e. 150 mg PO
f. 150 mg IV
11. What is the dose of fosaprepitant that would be given to a patient per the protocol?
a. 4 mg IV
b. 0.625 mg IV
c. 40 mg PO
d. 40 mg IV
e. 150 mg PO
f. 150 mg IV
12. What is the dose of droperidol that would be given to a patient per the protocol?
a. 4 mg IV
b. 0.625 mg IV
c. 40 mg PO
d. 40 mg IV
e. 150 mg PO
f. 150 mg IV

