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ABSTRACT 

Nausea and vomiting frequently complicate recovery from anesthesia. Postoperative nausea and 

vomiting (PONV) are concerning to patients, with some patients fearing PONV more than 

postoperative pain. PONV remains a significant problem in anesthesia because of the multitude 

of consequences such as unexpected hospital admission, delayed recovery, and return to work of 

ambulatory patients, pulmonary aspiration, wound dehiscence, and dehydration. The antiemetic 

drug, ondansetron, is recognized as the standard of care in the prevention and treatment of 

PONV, but this medication is frequently on the national drug shortage list. The primary purpose 

of this Doctor of Nursing Practice (DNP) project was to develop an evidence-based clinical 

practice tool to guide PONV prevention practices during ondansetron shortages, to be used by 

anesthesia providers at a hospital in the Tucson area. The objectives for this project included 

exploring facility practices surrounding PONV prevention during ondansetron shortages, 

educating anesthesia providers on available alternative antiemetics during shortages, and 

evaluating the perceived usefulness of a clinical decision tool on PONV prevention practices. 

Lewin’s Change Theory and The Johns Hopkins Evidence-Based Practice (EBP) Model were 

utilized as the quality improvement, conceptual frameworks to facilitate translation of current 

evidence into best practices. Expert practitioners (N=7) were educated on the clinical decision 

tool modeled after the 2014 Society of Ambulatory Anesthesia (SAMBA) consensus guidelines. 

100% of participants agreed or strongly agreed that the proposed clinical decision tool would 

enhance PONV prevention practices during ondansetron shortages. Project results were reported 

to the facility’s Director of Professional Practice and the anesthesia department’s chief Certified 

Registered Nurse Anesthetist (CRNA).
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INTRODUCTION 

Postoperative nausea and vomiting (PONV) are a commonly encountered complication 

following general anesthesia (Nagelhout, 2018). PONV events in the ambulatory setting is a 

leading cause of patient dissatisfaction with care, postoperative complications, and 

unanticipated hospital admission, all of which result in increased healthcare costs and patient 

morbidity (Kovac, 2018). Anesthesia provider-driven efforts to prevent PONV during 

ondansetron drug shortages are challenged without clear and established care guidelines. The 

aim of this paper as part of a Doctor of Nursing Practice (DNP) quality improvement project 

was to propose an evidence-based clinical decision tool to enhance the management of PONV 

during ondansetron shortages. Implementing a clinical decision tool could support anesthesia 

providers in the management of frequently encountered, and often overlooked, postoperative 

patient complications when faced with limited resources (Fischer, Lange, Klose, Greiner, & 

Kraemer, 2016). Lastly, a clinical decision tool can facilitate anesthesia providers in the 

selection and use of alternative antiemetic drugs to prevent overuse (Orlovich & Kelly, 2015).  

Statement of Problem 

PONV events are a significant patient satisfaction issue and an important indicator of 

anesthesia quality of care (Gan et al., 2014). Patients report that they are more concerned 

about experiencing PONV than pain after surgery and would be willing to pay up to $100 in 

out of pocket costs to avoid PONV (Nagelhout, 2018). PONV affects approximately 30% of 

all adults undergoing surgery and up to an alarming 80% of those with specific risk factors 

such as female gender, age less than 50 years, nonsmoking status and prior history of PONV 

(Gan et al., 2014). Furthermore, PONV events can result in dehydration, electrolyte 
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imbalances, wound dehiscence, and pulmonary aspiration, all of which negatively impact 

healthcare outcomes and costs (Nagelhout, 2018). The etiology of PONV is multifactorial 

with prevention recognized as a key strategy in the management (Kovac, 2018). Multiple 

pathways have been implicated in the development of PONV, as seen in Figure 1 and clinical 

management is aimed at blocking the effects of receptor stimulation at crucial sites.  

 

FIGURE 1. Exemplifies the complicated interaction of multiple pathways implicated in the 

development of PONV. Image adapted from Nagelhout (2018) publication.  
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Despite efforts from the anesthesia community to minimize PONV through 

modification of anesthetic techniques, such as limiting the use of opioid and volatile 

inhalational agents in at-risk populations, high PONV rates continue to be a problem 

(Nagelhout, 2018). Studies evaluating the efficacy of prophylactic antiemetic administration 

with risk stratification have found an average of 25% reduction in PONV rates (Feinleib, 

Kwan, & Yamani, 2018). Nonetheless, evidence suggested that the ongoing PONV problem is 

in part attributed to gaps in the quality of preventative PONV management across institutions 

that can be exacerbated in the presence of limited resources (Gan et al., 2014). Furthermore, 

the management of PONV should include risk stratification with validated scoring systems 

coupled with evidence-based multimodal preventative measures (Feinleib et al., 2018). 

Clinicians who fail to incorporate knowledge about both PONV management components into 

practice contribute to the undertreatment or overtreatment of PONV and its associated 

consequences (Kovac, 2018). 

The antiemetic drug ondansetron is recognized as the standard of care in the 

prevention and treatment of PONV (Nagelhout, 2018). Nonetheless, ondansetron is frequently 

named in the Pharmacists Advancing Healthcare (ASHP) national drug shortage list, among 

other critical agents routinely used in anesthesia practice (Orlovich & Kelly, 2015). Drug 

shortages pose a patient safety concern and ultimately lead to compromised patient care 

(Meyer, 2018). In a recent survey exploring the impact of drug shortages in clinical practice, 

71% of respondents replied that they were unable to provide the recommended drug treatment 

for a given patient condition due to shortages while 47% felt that this resulted in inferior care 

(Institute for Safe Medication Practices [ISMP], 2018). Reported reasons for ondansetron 



 

 

 

 

13 

drug shortages include increased demand, limited supply, and manufacturing delays (U.S. 

Food and Drug Administration [FDA], 2019).  

Significance to Healthcare Practice 

The vast majority of surgeries in the United States are now performed in ambulatory 

surgery centers, of which PONV is the most widely encountered complication (Gan et al., 

2014). PONV can increase healthcare costs from delayed discharge or unplanned hospital 

admission (Nagelhout, 2018). For example, one study found that the cost of PONV in 

ambulatory centers was associated with an incremental cost of $75 per episode (Parra-

Sanchez et al., 2012). Among efforts to reduce PONV rates, the efficacy and safety of 

prophylactic antiemetics are well established in the literature (Gan et al., 2014). Several 

studies establish that the benefit of administering antiemetics in patients at-risk for PONV far 

outweigh the risks associated with side effects and costs (Gan et al., 2014). In the absence of 

prophylactic antiemetic treatment, it is estimated that one in every four patients will develop 

PONV (Butterworth, Mackey, & Wasnick, 2013). Taking steps to ensure optimal PONV 

prevention despite drug shortages will promote quality and cost-effective care. Lastly, efforts 

to enhance the patient perioperative experience can positively impact patient satisfaction 

scores, which are factored into organizational reimbursement rates (Kovac, 2018).  

Local Problem 

In the perioperative setting, national ondansetron shortages contribute to challenges in 

the management of PONV. Anesthesia providers at a large medical center in Tucson, Arizona 

regularly depend on this well-established antiemetic agent for prophylactic treatment. 

Furthermore, according to the local perioperative department head pharmacist, intravenous 
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ondansetron is the most widely used prophylactic antiemetic in their facility due to its low-

cost, provider familiarity, feasibility of administration, and excellent patient safety profile (L. 

Skinker, personal communication, June 25, 2019). Nonetheless, 73% of the drug shortages 

currently listed in the ASHP database are used in the perioperative care area and supports the 

need for providers working in this setting to adapt and learn about alternative drug treatment 

options. Efforts to develop resources for anesthesia providers address patient needs during 

drug shortages while managing conditions appropriately with alternative agents (Meyer, 

2018).  

Ondansetron shortages frequently top national drug shortage reports and can 

tremendously impact the healthcare system when more expensive substitutes are used (FDA, 

2019). Moreover, drug shortages have contributed to drug errors, substandard level of care, 

and delayed recommended treatment (Orlovich & Kelly, 2015). Unfamiliarity with the use of 

alternative agents during shortages may also contribute to compromised patient care and 

safety concerns (Orlovich & Kelly, 2015). An important goal during drug shortages is to 

minimize the impact on patient care by identifying available alternative antiemetic products 

that are both cost-effective and safe. Communication about shortages and education regarding 

safe dosing of alternative agents plays a critical role in mitigating the effects of drug shortages 

on patient care (IMSP, 2018).  

Anesthesia providers at the project site have the option of using dexamethasone, 

haloperidol, promethazine, or scopolamine as alternative agents to ondansetron for PONV 

prevention, but there is no clear practice consensus regarding the use of these drugs (L. 

Skinker, personal communication, June 25, 2019). To exacerbate the problem, the facility 
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lacks an established clinical practice guideline on PONV prevention and would benefit from 

identifying evidence-based practices. Their chief certified registered nurse anesthetist 

(CRNA) with collaboration from frontline staff identified a need to devote resources to staff 

education about the safe use of available alternative antiemetic agents by developing a clinical 

decision tool that informed practice during ondansetron drug shortages (K. Piotrowski, 

personal communication, January 1, 2019). Furthermore, the implementation of a clinical 

decision tool in practice is a user-friendly method that has been shown to promote adoption of 

evidence-based practices and decrease gaps in the quality of care (Bae, 2014).  

Statement of Purpose 

The purpose of this DNP project was to develop an evidence-based clinical decision 

tool to guide anesthesia providers in the prevention of PONV during ondansetron shortages. 

The clinical decision tool outlined the timing and dosing of alternative antiemetic agents 

available for PONV prevention to support safe and effective practices. Project objectives 

included exploring facility practices surrounding PONV prevention during ondansetron 

shortages, educating anesthesia providers on available alternative antiemetics during 

shortages, and evaluating the perceived usefulness of a clinical decision tool on PONV 

prevention practices.  

Study Question 

PONV has been extensively studied, and there are several evidence-based guidelines 

available to support best practices (Gan et al., 2014). While selective 5-hydroxytryptamine 

receptor 3 (5-HT3) antagonists such as ondansetron have traditionally served as the mainstay 

treatment for PONV prevention in clinical settings, drug shortages have introduced the need 
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to establish alternative management strategies not explicitly outlined in existing guidelines 

(FDA, 2019; Gan et al., 2014). As a result, a relevant practice improvement question was “for 

adults ages 18-60 years, what evidence-based recommendations exist to prevent PONV in the 

absence of ondansetron?” 

The purpose of developing a clinical decision tool on ondansetron alternatives to 

PONV management was to enrich provider knowledge on the topic and thus promote cost-

effective and evidence-based care at a local hospital in Tucson, Arizona. Additionally, 

practice improvements in PONV care can positively impact patient outcomes and satisfaction 

with care. An objective of having implemented a clinical decision tool was to help anesthesia 

providers navigate through the complexity and plethora of information available on PONV 

management (Fischer et al., 2016). Stakeholders involved in the successful implementation of 

a PONV prevention decision tool in practice included department chief anesthesia providers, 

such as nurse anesthetists and anesthesiologists, perioperative nurses, surgeons, and patients. 

Furthermore, input from the head department pharmacist aided in the tool development 

process and can foster stakeholder buy-in. Active collaboration from stakeholders was 

necessary to ensure that unique individual needs were addressed and barriers to best practices 

resolved. 

PONV remains one of the most common anesthesia-related complications following 

surgery (Nagelhout, 2018). These undesirable responses to anesthesia persist as a clinical 

problem and have poorly impacted anesthetic outcomes (Gan et al., 2016). As leaders in 

PONV care it is imperative that all anesthesia providers continue efforts to prevent this 

complication and strive towards evidence-based care. Knowledge about effective PONV 
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prevention strategies in the face of limited resources is necessary to ensure continued quality 

of care. Implementing clinical decision tools such as a decision tool for PONV management 

in perioperative care can help anesthesia providers manage frequently encountered, and often 

overlooked, postoperative patient complications. Finally, decreasing the gap between 

evidence-based practice and habitual practices will reduce the inappropriate variability in 

clinical care and support quality outcomes (Fischer et al., 2016). 

Theoretical Framework 

The incorporation of theoretical and conceptual frameworks when planning change in 

clinical practice increases the likelihood of success (Mitchell, 2013). The theory selected to 

guide this DNP project was Lewin’s Change Theory (LCT). Lewin’s research is considered to 

be the foundation of many modern change models used to navigate the implementation of 

evidence-based practice (EBP) in healthcare (Mitchell, 2013). The theory offers an 

understanding of what influences people to change and the stages required for change to be 

successful. EBP changes can be challenging to implement, and the John Hopkins Nursing 

Evidence-Based Practice (JHNEBP) Model was utilized as a practical road map to organize, 

plan, implement and evaluate change.  

Lewin’s Change Theory  

Initially published in 1951 by Kurt Lewin, LCT identified three stages through which 

change agents such as anesthesia providers must transverse through before change becomes 

part of the healthcare system (Mitchell, 2013). Figure 2 is an adaptation of the LCT model. 

The three distinct stages outlined in the LCT model include: unfreezing, moving, and 

refreezing (Mitchell, 2013).  



 

 

 

 

18 

 

FIGURE 2. Adaptation of Lewin’s change model from Mitchell (2013) publication.  

The unfreezing stage prompts change agents to prepare for change by examining 

current clinical practices and increasing driving forces for change; for example, evaluating the 

status quo on PONV prevention practices at the designated facility during ondansetron 

shortages, establishing what changes are needed to produce desired outcomes and then 

preparing for the changes to be implemented. The second stage of the LCT model is moving, 

which prompts change agents to act, such as reviewing high-quality research findings on 

strategies for PONV prevention and identifying alternative antiemetics to be used during 

ondansetron shortages. During this stage of the LTC model, involving key stakeholders in the 

development of a clinical decision tool will promote success. Lastly, the refreezing stage is 

when equilibrium is established and entails making changes permanent, establishing a new 

way of things, and rewarding desired outcomes (Mitchell, 2013). 

The John Hopkins Nursing Evidence-Based Practice Model 

The purpose of this DNP project was to promote EBP with the development of a 

clinical decision tool that synthesized the best available evidence about PONV prevention in 

the absence of ondansetron. One important aim of the project was to decrease the gap in 

knowledge of best available evidence in PONV management during ondansetron shortages at  

the designated facility. Application of the John Hopkins Nursing Evidence-Based Practice 

(JHNEBP) Model as a conceptual framework best guided this project through the complex 

and multifaceted process of research utilization and knowledge translation into practice. The 
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proposed framework provided a simplified and precise description of the EBP process and 

facilitated the completion of an EBP practice change as depicted in Figure 3 (Schaffer, 

Sandau, & Diedrick, 2012).  

 

FIGURE 3. Adaptation of the JHNEBP Model from Schaffer et al. (2012) publication. 

The JHNEBP Model is intended to provide users with a practical guide and methods to 

translate research findings into practice (Schaffer et al., 2012). Furthermore, the model 

includes tools for assisting the user in key components of the EBP process with the goal of 

fostering end-user adoption of evidence into practice (Schaffer et al., 2012). The model is 

composed of three interrelated components: inquiry, practice, and learning (Dang & Dearholt, 

2018). The initial inquiry component is the starting point of the JHNEMP Model and 

encompasses raising questions about whether current practices reflect the best evidence for a 

specific problem (Dang & Dearholt, 2018). Clinician inquiry launches the EBP process which 

includes three significant steps: (1) development of a practice question, (2) review of the 

evidence, and (3) translation of research findings into practice (Dang & Dearholt, 2018). 

Lastly, the process of implementing EBP can present challenges for clinicians trying to create 

organizational changes to improve quality of care. The model offers educational components 
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to guide the evaluation of evidence and the development of an action plan for a successful 

practice improvement project.  

Key Concepts  

Concepts underlying the DNP project included EBP, research utilization, knowledge 

translation, education, and clinical decision-making. EBP involves active integration of the 

best available research evidence with information about patient preferences, personal clinical 

expertise, and available resources to make decisions about care (Schaffer et al., 2012). 

Collaboration with the local head perioperative pharmacist regarding the availability of 

alternative antiemetic agents at the designated facility was necessary to adapt the clinical 

decision tool accordingly. Furthermore, EBP is a core competency for all healthcare 

professionals and requires a lifelong problem-solving approach to clinical decision-making. 

The EBP process identifies, appraises, and uses existing high-quality research evidence to 

identify best practice to drive practice improvements (Dang & Dearholt, 2018). Research 

utilization is defined as the use of research findings in clinical practice and is often considered 

a subset of EBP (Schaffer et al., 2012). In the context of the DNP project, both EBP and 

research utilization served as fundamental concepts to establish improvements in care to 

impact patient outcomes.  

A vital component of the success of this DNP project involved staff education. 

Education imparts knowledge through teaching at one point in time and is a way to make 

knowledge available (Dang & Dearholt, 2018). Knowledge translation is a process that 

attempts to bridge the gap between scientific research and how knowledge is used in clinical 

practice (Schaffer et al., 2012). As part of the DNP project, developing a clinical decision tool 
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for PONV management intended to promote knowledge translation by offering clinicians an 

algorithmic approach to EBP. Lastly, the concept of clinical decision-making involves a 

process of data collection, evaluation, and formulating a final choice (Tiffen, Corbridge, & 

Slimmer, 2014). Use of a clinical decision tool can influence the clinical decision-process 

with the goal of decreasing inappropriate viability in care and promoting best practices.  

The focus of this DNP project followed the JHNEMP Model mission to promote the 

application of high-quality evidence for the improvement of patient outcomes (Dang & 

Dearholt, 2018). The selected theoretical framework described methods for translation of best 

evidence into care decisions and was well suited to guide this practice improvement effort. 

The model offers a process for facilitating the implementation of EBP in a variety of clinical 

settings and has recently been revised to improve its clarity and usability in practice (Dang & 

Dearholt, 2018). Major concepts outlined in the project included EBP, education, and clinical 

decision-making as part of a continued commitment to reducing variation in care. 

Synthesis of Evidence 

To answer the DNP project question “For adults ages 18-60 years, what evidence-based 

recommendations exist to prevent postoperative nausea and vomiting in the absence of 

ondansetron?” a review of the literature was conducted. Search methods involved locating 

relevant articles in PubMed, OvidSP, Embase, ClinicalKey, CINAHL, and Cochrane Library 

databases. Keywords used included “prevention of postoperative nausea and vomiting,” 

“ondansetron alternatives,” “efficacy of ondansetron versus,” and “effects of ondansetron 

compared to [other agents].” Search results were limited to clinical trials and reviews published 

within the last five years. Additionally, articles were filtered by English language and age greater 
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than or equal to 18 years. A total of 13 articles concerning PONV prevention were selected for 

appraisal based on the highest level of evidence available and relevancy to the topic of interest. 

Of the selected articles for review, six consisted of meta-analysis with systematic review and the 

remaining seven were randomized control trials evaluating the effect of several antiemetic agents 

for PONV prevention. Refer to Appendix A for a critical appraisal of evidence presented in each 

of the selected articles. 

Society of Ambulatory Anesthesia (SAMBA) Guidelines  

A very robust set of guidelines on PONV management were recently published by the 

Society of Ambulatory Anesthesia (SAMBA) in 2014 (Gan et al., 2014). These 

recommendations were set forth by an international multidisciplinary panel of PONV experts 

who established a consensus on best practices for PONV management (Gan et al., 2014). High-

grade evidence consisting of multiple randomized control trials, systemic reviews, and meta-

analysis support all SAMBA pharmacological recommendations on PONV management (Gan et 

al., 2014). Furthermore, the recommendations parallel those published by the American Society 

of Anesthesiologist’s task force on postanesthetic care in 2013 (Apfelbaum et al., 2013). Several 

organizations representing the perioperative community including the American Society of 

Nurse Anesthetists endorse the SAMBA guidelines (Nagelhout, 2018). Findings from Gan et al. 

(2014) research and any new information found through a literature review is discussed later. 

The role of antiemetic prophylaxis in PONV prevention has been rigorously examined 

and is an established standard care for patients with two or more identified risk factors 

according to the guidelines set forth by SAMBA and the American Society of 

Anesthesiologist’s task force on postanesthetic care (Apfelbaum et al., 2013; Gan et al., 2014). 
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The SAMBA guidelines identified that clinically significant risk factors contributing to 

PONV in adults included female gender, history of PONV or motion sickness, nonsmoker 

status, age less than 50 years, use of general anesthesia versus regional methods, use of 

anesthetic gases, use of opioids in the postoperative phase, duration of anesthetic, and patients 

undergoing abdominal or gynecological types of surgery (Gan et al., 2014). Furthermore, Gan 

et al. (2014) research suggests strong evidence exists to support the following risk factors 

listed in Table 1 as positively contributing to PONV in adults. 

TABLE 1. Clinically significant risk factors for PONV in adults. 

Risk Factors Level of Evidence 

Female sex Suggestive literature (B1): The literature contains observational 

comparisons (e.g., cohort, case-control research designs) of clinical 

interventions or conditions and indicates statistically significant 

differences between clinical interventions for a specified clinical 

outcome (Gan et al., 2014). 

History of PONV or motion 

sickness 

B1 

Nonsmoking B1 

Younger age B1 

General versus regional 

anesthesia 

Supportive literature (A1): The literature contains multiple 

randomized controlled trials, and aggregated findings are supported 

by meta-analysis (Gan et al., 2014). 

Use of volatile anesthetics and 

nitrous oxide 

A1 

Postoperative opioids A1 

Duration of anesthesia B1 

Type of surgery 

(cholecystectomy, laparascopic, 

gynecological) 

B1 

Moreover, Gan et al. (2014) recommends that the risk for PONV should be objectively 

assessed using a validated risk score based on independent predictors for PONV, such as the 

Apfel simplified risk score as represented in Figure 4. An objective risk assessment scale and 

decision for treatment based on individual patient results should guide the use of antiemetic 

prophylaxis (Gan et al., 2014). The variety of antiemetic agents available and recommended 
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for PONV prevention in adults are outlined in Table 3. Lastly, while PONV prevention is 

recommended in a subset of patients considered at risk according to validated risk factors, 

current evidence does not support administering prophylactic antiemetics to all patients 

undergoing surgical procedures (Gan et al., 2014). 

 

FIGURE 4. Adaptation of the simplified Apfel scoring system from Gan et al. (2014) 

publication. (Risk score predicts the adult patient’s risk for PONV when 0, 1, 2, 3, and 4 of the risk factors 

are present, the corresponding risk for PONV is estimated at 10%, 20%, 40%, 60%, and 80%, respectively.) 

The SAMBA recommended pharmacologic antiemetics for PONV prevention in adults 

included several classes of drugs as presenting in Table 2 (Gan et al., 2014). Their 

recommended antiemetic doses and timing for the prevention of PONV in adults can be found 

in Table 3. All agents listed in Table 3 are supported by literature consisting of randomized 

controlled trials with reported statistically significant (p < 0.01) differences between clinical 

interventions for a specific clinical outcome (Gan et al., 2014). Antiemetic medications not 

available in the United States at the time of the Gan et al. (2014) study were excluded in Table 
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3, it should be noted that medications on this list are evidence-based, but not all drugs are 

FDA approved for PONV management.  

According to SAMBA guideline recommendations, ondansetron alternative 5-HT3 

receptor antagonists available in the United States include the longer-acting agents granisetron 

and palonosetron. Evidence to support the efficacy of palonosetron compared to ondansetron 

was evaluated by Liu, Zhou, Bao, and Zhu (2017) in their meta-analysis of nine randomized 

control trials. Liu et al. (2017) evaluated rates of postoperative nausea (PON), postoperative 

vomiting (POV), and both (PONV). Findings revealed no statistically significant difference in 

PONV outcomes between palonosetron and ondansetron groups within 24 hours after 

laparoscopic surgical procedures (Liu et al., 2017). However, palonosetron was more 

efficacious than ondansetron in preventing POV after surgery with no difference in side-

effects (Liu et al., 2017). Findings from Liu et al. (2017) study reinforce recommendations set 

forth by the SAMA publication regarding palonosetron role in PONV prevention.  

TABLE 2. The SAMBA recommended antiemetic drug classes for POV prophylaxis in adults. 

Drug Class Examples 
5-hydroxytryptamine (5-

HT3) receptor antagonists  

Ondansetron, granisetron, and palonosetron 

Neurokinnin-1 (NK-1) 

receptor antagonists  

Aprepitant and casopitant 

Corticosteroids  Dexamethasone and methylprednisolone  

Butyrophenones Droperidol and haloperidol 

Antihistamines Dimenhydrinate and meclizine 

Anticholinergics  Transdermal scopolamine patch 

TABLE 3. Antiemetic doses and timing for prevention of PONV in adults. 

Drug Dose/Route Timing Level of Evidence 
Aprepitant  40mg PO At induction Supportive literature (A2): The literature 

contains multiple randomized controlled trials, 

but the number of studies is insufficient to 

conduct a variable meta-analysis (Gan et al., 

2014). 
Dexamethasone 4-5mg IV At induction  Supportive literature (A1): The literature 
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contains multiple randomized controlled trials, 

and aggregated findings are supported by 

meta-analysis (Gan et al., 2014). 

Dimenhydrinate 1mg/kg IV   A! 
Droperidol 0.625-1.25mg IV  End of surgery  A1 

Ephedrine 0.5mg/kg IV   A2 

Granisetron  0.35-3mg IV  End of surgery  A1 

Haloperidol  0.5- <2mg IV or IM   A1 

Methylprednisolone  40mg IV  A2 

Ondansetron  4mg IV, 8mg ODT  End if surgery  A1 

Palonosetron  0.075mg IV At induction  A2 

Perphenazine 5mg IV  A1 

Promethazine 6.25-12.5mg IV   A2 

Scopolamine Transdermal Patch  Prior evening or 2 h 

before surgery  

A1 

The SAMBA guidelines advocate for a combination therapy approach in PONV 

prophylaxis compared to single drug therapy alone for adults identified at moderate risk ( two 

or more identified PONV risk factors) to enhance efficacy (Gan et al., 2014). Pharmacological 

combination therapy recommendations for PONV prevention in adults were limited to a 5-

HT3 receptor antagonist plus dexamethasone, droperidol, or transdermal scopolamine (Gan et 

al., 2014). A search of the literature revealed several articles to support the efficacy of other 

combination therapies in PONV prevention. Talebpour et al. (2017) found a significantly 

lower incidence of PONV within 24 hours after laparoscopic surgery for patients treated with 

promethazine plus dexamethasone combination compared to metoclopramide plus 

dexamethasone. Limitations of Talebpour et al. (2017) study included a single site setting 

with an Iranian population who may not reflect the diverse population in the United States. 

Bilgen et al. (2018) and Kizilcik et al. (2017) both investigated the effects of 

ondansetron plus dexamethasone compared to other combinations in their studies. Bilgen et 

al. (2018) randomized control trial evaluated the efficacy of ondansetron plus dexamethasone 

and aprepitant plus dexamethasone in patients undergoing laparoscopic surgery for PONV 
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prevention. Study findings concluded no difference between group PONV outcomes in the 

first 24 hours after surgery (Bilgen et al., 2018). Similar conclusions were reached in Kizilcik 

et al. (2017) randomized control trial comparing ondansetron plus dexamethasone with 

dimenhydrinate plus dexamethasone for PONV prevention after plastic surgery. A single 

study site and a Turkish population that may not reflect the population in the United States 

limit both randomized controlled trials. 

Five relevant studies were selected evaluating the efficacy of single drug therapy for 

PONV prevention in adults. A meta-analysis published by Maitra, Som, Baidya, and 

Bhattacharjee (2016) investigated the two most commonly used drugs in PONV prevention: 

ondansetron and dexamethasone after laparoscopic surgeries. Maitra et al. (2016) concluded 

that both drugs had similar efficacy, but dexamethasone was associated with less 

postoperative nausea in the first 4-6 hours after surgery. Marakami et al. (2017) retrospective 

database analysis from four pooled randomized control trials found that fosaprepitant 

compared to ondansetron was superior in preventing vomiting during the first 48 hours after 

surgery. However, both statistical analyses revealed a similar incidence of PONV among 

compared groups and use of rescue antiemetics. Findings from Maitra et al. (2016) and 

Marakami et al. (2017) research are supported by those found in the SAMBA guidelines. It is 

reasonable to conclude that corticosteroids and neurokinin-1 (NK-1) receptor antagonists are 

effective alternatives to 5-HT3 receptor antagonists. 

A new area of research concerning PONV prevention not previously outlined in the 

SAMBA recommended prophylactic antiemetics for adults (Table 3) is the use of 

dexmedetomidine, a selective alpha-2 receptor antagonist. A meta-analysis by Jin, Liang, 
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Chen, Zhang, and Wang (2017) evaluated the effect of dexmedetomidine on PONV outcomes 

compared to placebo. Administration of dexmedetomidine was shown to reduce the incidence 

of PONV and was also associated with reduced perioperative opioid consumption (Jin et al., 

2017). A disadvantage of dexmedetomidine use compared to placebo was increased adverse 

events such as bradycardia and hypotension (Jin et al., 2017). Limitations of the study 

included high heterogeneity among study subjects and unaccounted for differences in 

anesthetic technique, which could have contributed to study results. 

A study by Kamali, Ahnadi, Shokrpour, and Pazuki (2018), compared the effects of 

ondansetron, haloperidol, and dexmedetomidine in adult PONV outcomes after laparoscopic 

surgery. The randomized control trial found that all three drugs were effective in reducing 

PONV outcomes with no significant difference in the frequency of hypotension and 

bradycardia between groups (Kamali et al., 2018). Authors found that the efficacy of 

dexmedetomidine and haloperidol for PONV prevention was comparable. Nonetheless, 

statistical analysis revealed that the effect of ondansetron on PONV prevention was superior 

to both dexmedetomidine and haloperidol (Kamali et al., 2018). Both Jin et al. (2017) and 

Kamali et al. (2018) acknowledge the benefits of dexmedetomidine in reducing perioperative 

opioid consumption and thus impacting PONV risk. Lastly, limitations of Kamali et al. (2018) 

study included a single site setting with an Iranian population. 

Numerous studies have reported the effectiveness of perioperative midazolam for 

prevention of PONV in adults (Ahn et al., 2016; Gan et al., 2014). New research on 

midazolam, a short-acting benzodiazepine widely used for its anxiolysis and amnestic 

benefits, was conducted by Ahn et al. (2016) in their systematic review and meta-analysis. 
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Ahn et al. (2016) concluded that the administration of preoperative or intraoperative 

intravenous midazolam was effective in preventing PON, POV, and PONV in adults. 

Furthermore, no statistically significant risk for undesirable side effects, such as delayed 

emergence from anesthesia or increased sedation in the recovery room, were found. 

Limitations of the Ahn et al. (2016) meta-analysis include risk for publication bias due to the 

inclusion of several studies which did not assess side effects or adverse events associated with 

midazolam administration, therefore overestimating the actual effect.  

Two of the six studies evaluating the efficacy of single drug therapy for PONV 

prevention in adults involved the use of ginger. Albooghbeish et al. (2018) conducted a quasi-

experimental study examining the effect of administering preoperative ginger-filled capsules 

on PONV outcomes after laparoscopic surgery. The authors found that the severity of reported 

nausea and frequency of vomiting was reduced in those who received ginger compared to 

placebo (Albooghbeish et al., 2018). On the contrary, a meta-analysis by Toth et al. (2018) 

found that ginger administration during the postoperative phase did not change the incidence 

of PONV outcomes. It should be noted that these outcomes could have been impacted by the 

differing administration time of ginger. Nonetheless, both studies concluded that ginger is a 

safe and well tolerated naturopathic regimen that can decrease the subjective reports of nausea 

during the postoperative period (Albooghbeigh et al., 2018; Toth et al., 2018). 

Large studies evaluating nonpharmacologic prophylaxis for PONV are limited to 

stimulation of the wrist P6 acupuncture. Gan et al. (2014) found that the efficacy of P6 

stimulation is similar to that of prophylactic antiemetics, such as ondansetron. Furthermore, in 

terms of effectiveness, there was no difference between invasive versus noninvasive 
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modalities of P6 simulation (Gan et al., 2014). Findings from the latest systematic review 

published by Lee, Chan, and Fan (2015), on P6 acupuncture for PONV prevention in adults 

parallel those by Gan et al. (2014). There is inconclusive evidence to support the use of a 

combination strategy with P6 stimulation and antiemetic drug (multimodal prophylaxis) over 

drug therapy alone (Lee et al., 2015). A weakness of Lee et al. (2015) study was high clinical 

heterogeneity among trials included in the systematic review, hence limiting the quality of 

evidence. 

This literature review reveals a wealth of studies that examined pharmacological 

interventions for the prevention of PONV in adults. Among articles selected for appraisal were 

six recently published systematic reviews of randomized control trials with meta-analysis 

providing compelling evidence of intervention effectiveness and causality. However, it is critical 

to consider the methodological quality of each review. Not all studies complied with the 

evidence-based preferred reporting items for systematic reviews and meta-analyses (PRISMA) 

checklist. For example, Liu et al. (2017) who evaluated the efficacy of palonosetron compared to 

ondansetron for the prophylactic treatment of PONV, did not define study exclusion criteria. 

Common weaknesses among studies evaluated were lack of control for confounding 

variables that could have impacted outcomes, such as differences in anesthetic technique and 

length of surgery. Additionally, some authors did not specify what parameters were used to 

determine patients at risk for PONV outcomes in their studies. Finally, differences in the studys’ 

clinical and methodological practices impacted the accuracy of pooled estimates derived from 

meta-analyses, influencing reliability and accuracy of results. 
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Gaps in this literature review included the evaluation of antiemetic interventions against 

subjects with moderate to severe systemic disease as defined by an American Society of 

Anesthesiologists (ASA) score of greater than or equal to three. As a result, review findings do 

not apply to all surgical populations or patient types. Not all evidence-based antiemetic drugs 

discussed are FDA approved for PONV management and the safety of these agents must be 

considered, especially in the presence of an increasing comorbid population. No recently 

published studies were found in the review discussing factors impacting the selection of 

antiemetic therapy, such as drug acquisition costs and availability. Furthermore, studies 

containing cost-benefit analysis of PONV prophylaxis were not consulted as part of this project. 

Lastly, this literature review revealed a lack of studies that examined antiemetic interventions in 

diverse populations as observed in the United States. Another limitation was that many of the 

studies discussed were conducted internationally. 

Antiemetic prophylaxis does not eliminate the risk of PONV, but it can significantly 

reduce its incidence (Apfelbaum et al., 2013). No antiemetic agent is entirely successful in 

preventing PONV and efforts to reduce PONV rates should include optimizing the anesthetic 

plan (Gan et al., 2014). A wealth of evidence exists to support the additive benefit of 

combination antiemetic therapy for adults at moderate to high risk for PONV (Gan et al., 2014). 

Nonetheless, there is a need for more research to find effective prophylactic interventions that 

lead to further PONV reduction when anesthetic-related risk factors have been well-controlled 

and risk-adaptive prophylaxis is implemented (Apfelbaum et al., 2013). An estimated 20% of 

patients who are at high risk for PONV fail to respond to combined optimization of anesthetic 

technique and multimodal antiemetic prophylactic therapy Gan et al.,2014). 
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In conclusion, evidence from the selected articles concerning PONV prevention in adults 

uncovers several efficacious alternatives to ondansetron. Many studies consisted of patients at 

moderate to high risk for PONV according to the Apfel simplified risk assessment score, 

supporting the usefulness of findings in patients recommended to receive PONV prophylaxis 

(Gan et al., 2014). Strengths of the review included a large volume of randomized controlled 

studies with findings that were in agreeance with current evidence-based guidelines on PONV 

management. A critical limitation considered among selected articles was the transferability of 

results due to a broad set of studies conducted with populations outside the United States. 

Additional high-quality studies are needed to evaluate the efficacy of newer antiemetic regimens 

for PONV prevention in the United States to determine the exact applicability of results and 

implications to practice. 

METHODOLOGY 

The purpose of this DNP project was to develop a locally applicable evidence-based 

clinical decision tool to guide anesthesia providers in the prevention of adult PONV during 

facility ondansetron shortages. Project objectives included assessment of PONV prevention 

practices during ondansetron shortages, delivering an educational presentation discussing the 

available evidence-based alternatives to ondansetron, offering a clinical decision tool to guide 

practices, and evaluating certified registered nurse anesthetists (CRNA) perceived usability of 

the proposed clinical decision tool to impact practice. A desirable outcome was to decrease the 

gap in local best practices on adult PONV prevention during ondansetron shortages and offer a 

facility relevant clinical decision tool for adoption into practice.  
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Lewin’s change theory and Johns Hopkins Nursing Evidence-based Practice (JHNEBP) 

model guided this DNP project. The JHNEBP model outlined a process for accomplishing 

evidence-based practice (EBP): identifying a practice problem and EBP question, locating the 

best available evidence, appraising the strength and quality of evidence, and synthesizing 

findings leading to translation of evidence into practice (Dang & Dearholt, 2018). The 19-step 

JHNEBP process occurs in three phases described as PET (practice question, evidence, and 

translation). In general, the first phase involves the development of an EBP question and 

identification of key stakeholders. The study question selected for this project was as follows 

“For adults ages 18-60 years, what evidence-based recommendations exist to prevent PONV in 

the absence of ondansetron?” Furthermore, “Does the development of a clinical decision tool 

guiding adult PONV prevention in presence of ondansetron shortages enhance provider 

knowledge and stimulate the implementation of best practices?” Key stakeholders included 

anesthesia providers, chief department administrators, and pharmacy representation.  

The second phase of the PET process addresses the search for, appraisal of, and synthesis 

of best available evidence on PONV prevention in adults. The Research Evidence Appraisal Tool 

was used to gauge the strength and quality of single quantitative research studies as illustrated in 

Dang and Dearholt (2018) publication. Furthermore, the Appraisal of Guidelines for Research & 

Evaluation Instrument (AGREE II) tool was used to evaluate recently published consensus 

guidelines for PONV prevention by the Society for Ambulatory Anesthesiology (Gan et al., 

2014). Following the appraisal of evidence, high-quality studies were used to develop an 

evidence-based clinical decision tool for adult PONV prevention. Lastly, the third phase of the 

PET process involved dissemination of evidence and was satisfied with provider education. An 



 

 

 

 

34 

educational presentation and clinical decision tool synthesizing research findings on ondansetron 

alternatives for PONV prevention were distributed to local anesthesia providers. Answering the 

following question “Does the development of a clinical decision tool guiding adult PONV 

prevention in presence of ondansetron shortages enhance provider knowledge and stimulate the 

implementation of best practices?” was achieved with survey outcomes.  

Setting 

This project took place in a hospital with 649 licensed beds located in Southern Arizona 

(Banner Health, 2020). The location is a major academic medical center and offered a supportive 

EBP environment (Dang & Dearholt, 2018). The hospital-based surgery department serves a 

wide range of populations including adults and children. Furthermore, the facility is a major 

center for ambulatory surgery and therefore an ideal location to implement a project aimed to 

enhance PONV prevention practices. Lastly, the facility periodically has been burdened by 

ondansetron shortages and required clear guidance on available alternative antiemetics.  

Participants 

The anesthesia staff at the designated facility consisted of certified registered nurse 

anesthetists (CRNA), anesthesiologists, and anesthesia residents. These anesthesia providers play 

a leading role in PONV prevention as they are responsible for the selection and administration of 

preventative antiemetics used during the perioperative period. The facility utilizes an anesthesia 

care team model in which anesthesiologists’ function in a supervisory role, and the majority of 

direct patient care is delivered by CRNAs. Furthermore, CRNAs frequently lead the decision to 

administer antiemetics, their selection, timing, and dosage. A total of 25 CRNAs employed at the 

local facility were targeted to participate in the educational opportunity via email. CRNAs 
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included in this project were chosen based on their willingness to participate and as such was 

considered a convenience sample. No participation restrictions were placed based on 

employment status, such as full-time, part-time, or per diem. 

CRNAs participating in this project were recruited from the anesthesia department using 

an email invitation (Appendix G). All electronic communication was approved by the facility’s 

chief CRNA and Director of Professional Practice prior to its dissemination. The email included 

a link to the educational PowerPoint presentation and post-educational survey. Refer to 

Appendix B for a copy of the educational presentation and Appendix D for the post-education 

survey.  

Intervention 

A short educational presentation regarding best practices on adult PONV prevention was 

delivered via an email with an attached link to the information. The educational presentation 

concluded with the proposed clinical decision tool. Input from key stakeholders was sought 

during the development of the clinical decision tool and was vital to promote local support and 

applicability. Feedback regarding the design, feasibility, and usefulness of the clinical decision 

tool from the head perioperative department pharmacist and a full-time staff CRNA was 

incorporated. Furthermore, all presented material was reviewed and approved by the chief 

CRNA and Director of Professional Practice before dissemination (Appendix E).  

The educational program was in the form of a Microsoft PowerPoint presentation and 

was accessed by participates at their discretion (Appendix B). The PowerPoint presentation was 

intended to provide an overview of the SAMBA recommendations on PONV prevention in 

adults and discuss any newer evidence on PONV prevention in adults found through the 
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literature review. Evidence-based recommendations on prophylactic antiemetic regimens to 

consider during ondansetron shortages was covered. An evidence-based clinical decision tool 

was proposed for use in practice at the end of the PowerPoint presentation (Appendix C). Total 

estimated time needed for CRNAs to complete the educational presentation and post-educational 

survey was 25-30 minutes. CRNAs had three weeks to view the educational presentation and 

complete the post-education survey from the time of dissemination.  

Study Design  

This was a quality improvement project utilizing a survey to determine project outcomes. 

The value of a survey is based on the premise that problems can be solved, and practices 

improved through observation, analysis, and description (Kim, Sefcik, & Bradway, 2017). 

Furthermore, surveying CRNAs can help inform the baseline needs of the facility to successfully 

lead changes in PONV prevention practices during drug shortages. 

Data Collection 

Data collection was in the form of a post-education survey (Appendix D). The post-

education survey was intended to summarize PONV prevention practices among participating 

CRNAs during ondansetron shortages, knowledge gaps in evidence-based recommendations for 

PONV prevention, the effectiveness of an educational program, and perceived usefulness of a 

clinical decision tool to impact practice. The survey was administered using Qualtrics web-based 

surveying software, which offers a simple to use tool to conduct survey research activates and 

evaluation of survey responses. Utilization of a web-based survey program mitigates human 

error in transcribing data obtained through traditional paper survey methods and protects the 

identity of individual CRNA participants from being revealed to the researcher. Survey data 
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remained anonymous, and no identifying information was included. Data collected from the 

post-education surveys was solely used for study purposes and analysis based on the stated target 

outcomes. 

The survey consisted of 14 questions using Likert scale, open-ended, and closed-ended 

type questions that was approved by the Director of Professional Practice and the Non-Research 

Data Use Committee at the facility of implementation before dissemination. Survey questions 

were developed to assess PONV prevention practices during ondansetron shortages, and a 

Likert-type rating scale was utilized to determine CRNA willingness to change practices based 

on the evidence presented and knowledge gained. Lastly, open-ended questions allowed 

participants to share feedback regarding the usefulness of the educational intervention and 

perceived barriers to implementing the recommended interventions for PONV prevention.  

Data Analysis 

Participating CRNAs were asked to complete the post-education survey after viewing the 

educational PowerPoint presentation. Data was captured and analyzed using Qualtrics survey 

software. Data collected was formatted and displayed using Qualtrics automated data reports 

feature. Descriptive statistics with frequency tables were used to describe the sample of 

participants and draw conclusions about the effectiveness of the intervention.  

Results of the data analysis were used to inform practice. Key stakeholders and 

participants had the opportunity to examine the benefits of educational endeavors. Survey 

responses aided in determining the potential for clinical decision tools to enhance PONV 

prevention practices and barriers to utilization. Furthermore, an understanding of organizational 

culture, practitioner attitudes and perceptions regarding PONV also illuminated the baseline 
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needs assessment of the facility. Beyond implementing a clinical decision tool, results of the data 

analysis could have been used to unveil other approaches to reduce the rates of PONV along with 

identifying participant perceived barriers to reducing its prevalence.  

Ethical Considerations 

Federal regulations require that research projects involving human subjects be 

reviewed by an Institutional Review Board (IRB) who ultimately must approve or determine 

the project to be exempt before the start of any research activates (University of Arizona, 

2019). A Determination of Human Research form was filed to clarify if the project required 

IRB approval (University of Arizona, 2019). Nonetheless, it was not anticipated that the 

proposed DNP project met the definition of research or human subject research and thus 

requiring IRB approval.  

The study population involved clinical providers who are not considered vulnerable 

populations as defined by the U.S. Department of Health and Human Services such as 

children, prisoners, mentally disabled persons, pregnant women, and economically or 

educationally disadvantaged persons (Roush, 2015). There was no recognized risk to CRNA 

participation in the study. The post education survey included in this study was entirely 

anonymous and completed voluntarily. Furthermore, participation in surveys and their 

findings posed no risk to participants. Analysis of the data from surveys focused on 

optimization of current practice. CRNAs solely determined any change in practice or patient 

care related to the survey findings of this DNP project.  

Basic ethical principles to consider include respect for persons, beneficence, and 

justice (Office for Human Research Protections, 2018). A strictly voluntary and anonymous 
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participation process accomplished respect for persons. Furthermore, CRNAs were invited to 

participate in the project via email, and post-education survey responses remained 

confidential. The invitation email clearly stated that participation was strictly voluntary and 

the decision to participate would not impact employment status at the facility. The primary 

investigator did not have access to local CRNA email addresses to ensure privacy and 

confidentiality. The invitation email was sent by the local anesthesia department secretary, a 

person of no authority and not considered a project stakeholder. Use of an anonymous survey 

link through Qualtrics software safeguarded that no corresponding personal information, such 

as CRNA email address, was associated with the responses (Qualtrics, 2019). The survey 

results remained confidential and responses were not traced back to an employee record.  

Ensuring that survey responses remained confidential and anonymous encouraged CRNAs to 

deliver open and honest feedback. Lastly, a decision to withdraw was available at any time 

during the project without any consequence.  

Lack of posed risk to participants supported beneficence. This project sought to guide 

adult PONV prevention during ondansetron drug shortages. Furthermore, benefits to 

participation in this study included opportunities to enhance knowledge base which may 

contribute to improvements in clinical practice. CRNAs can benefit from gaining knowledge 

about evidence-based PONV prevention recommendations. Lastly, approval from the 

facility’s Institutional Review Board was granted prior to project implementation and ensured 

its safety and that non-human research standards were applicable (Appendix F).  

Lack of targeting of a vulnerable population helped maintain justice. CRNAs were not 

required to participate in this educational opportunity and did not receive any reward for their 
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engagement or punishment for lack thereof. Furthermore, the email invitation to participate in 

this project was sent out by a person with no authority to prevent undue coercion. Survey 

participants and responses remained anonymous and protected from authoritative personnel, 

such as the chief CRNA. The project’s inclusion criteria were fair and appropriately included 

CRNA providers who are responsible for the prophylactic management of postoperative 

nausea and vomiting during the perioperative period. 

Dissemination 

Project results were reported to the facility’s Director of Professional Practice and the 

anesthesia department’s chief CRNA via email. Permission was given to the facility to use or 

modify the proposed clinical decision tool as deemed appropriate. Project findings were also 

disseminated at the annual Arizona Association of Nurse Anesthetists Sun and Fun Conference 

and New Mexico Nursing Educators Conference. Collective findings of this study could be used 

to assess CRNA perceptions regarding the value of educational endeavors and the potential for a 

clinical decision tool on PONV management to impact local practices. Furthermore, survey 

findings presented facility leadership with an opportunity to recognize staff perceived barriers to 

the implementation of evidence-based practices for PONV prevention. 

RESULTS 

A total of 25 CRNAs were invited via email to participate in the project. The project’s 

educational content and survey was made available from October 28, 2019 through November 

23rd, 2019. A total of seven CRNAs responded to the survey within the allotted timeframe. This 

corresponds to a 28% participant response rate. Data results were captured and analyzed using 
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Qualtrics survey software and then formatted for graphical display with Qualtrics automated data 

reports feature.  

Demographic data was collected for the purposes of describing the sample. An overview 

of participant years in CRNA practice is illustrated in Table 4. No analysis of the demographic 

data was undertaken in relation to the substantive survey questions. Nonetheless, more years of 

experience as a practicing CRNA did not correlate with a higher level of comfort using 

alternative antiemetics in the clinical decision tool.  

TABLE 4. Number of years as a practicing CRNA. 

 

A calculated 86% (N=6) of participants agreed and 14% (N=1) strongly agreed that 

ondansetron drug shortages made it more difficult to provide patients with the recommended 

care for PONV prevention. All participants (N=7) agreed that the educational content presented 

as part of the project was helpful. In addition, all participants strongly agreed that after reviewing 

the content they were more familiar with the consensus guidelines for adult PONV prevention.  

Among CRNAs, 71% (N=5) strongly agreed and 29% (N=2) agreed that the educational 

material supported their understanding of the recommended dosing and selection of antiemetics 

available for PONV prevention. This finding corresponded with those who reported being more 
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willing to implement recommendations into practice. A total of 57% (N=4) agreed and 43% 

(N=3) strong agreed that the content strengthened their ability to identify patients who benefit 

from single versus combination PONV drug prophylaxis. The majority of CRNAs reported 

feeling more comfortable using alternative antiemetics to ondansetron following participation in 

the educational exercise as demonstrated in Table 5.  

TABLE 5. Reported level of comfort using alternative antiemetics during drug shortages.  

 

CRNAs reported several factors would positively influence their use of recommended 

antiemetics during drug shortages. Ease of accessibility to antiemetics was a leading factor as 

seen in Table 6. One participant proposed that providing each staff member with a compact 

laminated copy of the clinical decision tool for their badge or placed in each operating room 

anesthesia workstation would help increase appropriate antiemetic use. Perceived barriers to 

implementing the clinical decision tool included limited time available to administer various 

antiemetics in the recommended timeframe, support from preoperative nursing staff, 

pharmacy department endorsement, empowerment, and costs. No suggestions were provided 
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regarding improvements to the clinical decision tool or education content. An overview of 

participant feedback regarding barriers and facilitators to the clinical decision tool can be 

found on Table 7. 

TABLE 6. Factors favoring antiemetic use.  

 

TABLE 7. Participant feedback. 
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DISCUSSION  

The use of a clinical decision tool for PONV prevention during drug shortages can 

help raise awareness about available alternative antiemetics and guide management. The 

proposed clinical decision tool adopts the SAMBA PONV risk prediction algorithm to guide 

care. PONV risk prediction models have limitations in practice. For example, PONV 

prediction models do not weigh benefits and risks of prophylactic drugs and treat the PONV 

outcome with highest importance (Gan et al., 2014; Kappen et al., 2016). In clinical practice, 

preventing PONV outcomes is often not considered of utmost significance when compared to 

other anesthetic complications. Research has found that clinician decision making on PONV 

prophylaxis is primary based on intuition and clinical experience, rather than a predicted risk 

model (Kappen et al., 2016). Project findings identified similar barriers to the use of a clinical 

decision tool. Participants reported that factors influencing use of antiemetics included risk 

versus benefits and prioritizing care in a highly complex and demanding perioperative 

environment. 

Limitations 

The project was limited by sample size (N=7), equating to a 28% survey response rate. 

Due to a small sample size, survey findings are not generalizable and do not accurately reflect 

the potential for a clinical decision tool to impact the facility’s PONV prevention practices 

during drug shortages. Furthermore, participation was limited to staff CRNAs and did not 

include anesthesiologists who play a lead role in the facility’s culture and practices. The 

educational endeavor and clinical decision tool were only made electronically available and 

this could have limited participation and content accessibility. While researcher contact 
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information was made available to participants if any questions or concerns existed, no one 

was available onsite.  

An assessment of the participants’ baseline knowledge regarding current evidence-

based recommendations for PONV prevention was not included in the project methodology. 

Outcomes of a learning activity cannot be clearly measured without an established reference 

point. It is unknown which recommended PONV prevention practices, if any, were already 

incorporated into provider practice. No guidelines for PONV prevention were previously 

available to clinicians at the facility and practices may have varied widely among providers. 

Survey questions aimed to assess clinician level of comfort and willingness to adopt the 

presented evidence-based recommendations but did not assess if changes in knowledge 

occurred. Survey results can only be used to assess CRNA thoughts, opinions, and feelings 

regarding the presented recommendations for adult PONV prevention.  

The reliability of survey data is dependent on the respondent’s accurate interpretation 

of questions and ability to provide honest responses, which cannot be verified. The small 

number of respondents who volunteered to participant in the project may be different from 

those who chose not to participate, thus introducing bias. It is unknown how confounding 

variables, such as years of experience, impacted survey results. Finally, education was 

provided via a downloadable, self-paced PowerPoint presentation and does not support active 

learning or participant engagement.  

Strengths 

The proposed clinical decision tool was developed using high level evidence to 

support recommendations. The clinical decision tool incorporated consensus guidelines on 
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PONV management and received endorsement from the facility’s pharmacy department. The 

average participant (N=4) reported 4-8 years of CRNA experience and is representative of the 

facility’s CRNA population. The survey consisted of three open-ended questions and captured 

positive feedback regarding the value of educational activities and a clinical decision tool to 

impact local practices. 

Recommendations 

Survey outcomes support that development of an educational activity and a clinical 

decision tool has the potential to improve PONV prevention practices. Due to differences in 

learning styles, a classroom setting for delivery of the education could have benefited 

participants and fostered rich discussions. Furthermore, live presentation of the education 

content and clinical decision tool would give participants the opportunity to discuss evidence-

based recommendations and gaps in local PONV prevention practices. Lastly, pharmacist and 

anesthesiologist involvement in the dissemination of education and the clinical decision tool 

could enhance user adoption.  

Conclusion  

Development of an educational activity and a clinical decision tool has the potential to 

improve PONV prevention practices. Study results support that CRNAs are more willing to 

implement changes in practice when presented with research evidence and tools to guide 

change. Furthermore, study findings offered facility leadership the opportunity to recognize 

perceived barriers by staff of the implementation of evidence-based practices for PONV 

prevention. Barriers identified included lack of time available to administer antiemetics in the 

recommended timeframe, preoperative nursing engagement, empowerment, and costs. More 
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research is needed to explore safe and effective strategies for PONV prevention in the 

multimorbidity adult patient as current research focuses on a healthier populace. 
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APPENDIX A: 

CRITICAL APPRAISAL OF EVIDENCE 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

Ahn, E.J., Kang, H., 

Choi, G.J., Jung, Y.H., 

and Woo. Y.C. (2016). 

The effectiveness of 

midazolam for 

preventing 

postoperative nausea 

and vomiting: A 

systematic review and 

meta-analysis  

A systematic review 

was performed to assess 

the effect of 

perioperative 

administration of 

midazolam on PONV 

outcomes.  

Meta-analysis 

integrating randomized 

control trial findings 

statistically and reported 

using the PRISMA 

Protocol. 

Data of 1,433 patients 

from 16 RCTs were 

included in this 

systematic review and 

meta-analysis. 

 

Eligibility Criteria: 

Included studies 

published in English 

that collected data on 

the effectiveness of 

intravenous midazolam 

as a prophylactic agent 

for PONV compared 

with a control group in 

adult patients 

undergoing general 

anesthesia only. Data 

from animal studies and 

non-RCT publications 

were excluded.  

Authors followed the 

preferred reporting 

items for systematic 

review of meta-analysis 

(PRISMA) guidelines.  

 

Search Methods: 

Involved two authors 

who independently 

searched PubMed, 

Embase, MEDLINE, 

and CENTRAL 

databases for eligible 

RCTs. Studies 

published until March 1, 

2014 were considered. 

 

Data Collection:  

Two authors 

independently extracted 

all data from the eligible 

trials which was then 

tabulated in a Microsoft 

Excel spread sheet.  

 

The quality of eligible 

trials was assessed using 

the “risk for bias” tool 

within Review Manger, 

version 5.2 software by 

two authors.  

Statistical Analysis: 

Comprehensive meta-

analysis software 

version 2.0 and Review 

Compared with the 

control group, patients 

who received 

midazolam showed an 

overall lower incidence 

of PON (RR 0.51; 95% 

CI, 0.40-0.65; I2= 35%; 

NNT= 6; number of 

included studies [N]= 

11). POV (RR, 0.46; 

95% CI, 0.33-0.65; I2= 

0%; NNT= 8; N= 10), 

and PONV (RR, 0.45; 

95% CI, 0.36-0.57; I2= 

31%; NNT= 3; N= 7). 

Perioperative 

administration of 

midazolam was 

effective in preventing 

PONV outcomes.  

 

Conclusion:  

The results of the study 

suggested that 

midazolam reduced the 

overall incidence of 

PON, POV, and PONV 

with a NNT of 3 for 

overall PONV. 

Furthermore, the results 

indicated that 

midazolam treatment 

can prevent PONV in 

approximately 1 in 3 

patients who would 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

manager software 

version 5.2 was used. 

For dichotomous data, a 

pooled risk ratio (RR) 

and 95% CI were 

calculated. If the 95% 

CI included a value of 1, 

the difference was not 

considered statistically 

significant. Mean 

differences were 

calculated for 

continuous data and 

reported the 95% CI. If 

the CI included a value 

of 0, the difference was 

not considered 

statistically significant. 

The number needed to 

treat (NNT) using a 

95% CI based on the 

absolute risk reduction 

as an estimate of the 

overall clinical impact 

of the intervention.  

 

Primary Outcomes:  

The primary outcome of 

the study was incidence 

of PON, POV, and 

PONV. The severity of 

PON was also assessed. 

The use of rescue 

antiemetics and the 

incidence of adverse 

otherwise continue to 

suffer from PONV if 

administrated a placebo. 

In addition, the need for 

rescue antiemetics was 

reduced among patients 

in the midazolam 

groups compared to the 

control groups. No 

evidence was found that 

midazolam was 

associated with adverse 

effects, such as 

headache, dizziness or 

sedation.  

 

Limitations:  

Studies included 

subjects with 0-4 risk 

factors for PONV, ASA 

1-II, and age < 65. Only 

published studies at the 

time of data retrieval 

were included in the 

study. Many studies did 

not assess the side 

effects of adverse events 

or approached them in 

different ways. 

Publication bias was a 

concern in a few of the 

studies included. A 

large dosage range of 

midazolam among 

studies included was 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

effects, such as 

headache, dizziness, and 

sedation, were 

secondary outcomes in 

the systematic review.  

present (35-75mcg/kg) 

and it is unclear if the 

upper range might be in 

excess of the quantity 

needed for prevention of 

PONV with the risk of 

sedation. Administration 

times of midazolam 

ranged from induction, 

end of surgery, and as a 

continuous infusion in 

the postoperative 

period.  

 

Albooghobeish et al. 

(2018). The effect of 

preoperative zintoma 

capsule on 

postoperative nausea 

and vomiting after 

laparoscopic 

cholecystectomy.  

The aim of this study 

was to evaluate the 

effect of preoperative 

zintoma (ginger root) 

capsules on PONV after 

laparoscopic 

cholecystectomy.  

Quasi-experimental 

study (controlled trial 

without randomization) 

with intervention and 

control groups.  

Sample: 130 

participants (n=65 in 

each group) undergoing 

laparoscopic surgery.  

 

Inclusion Criteria:  

No allergies to ginger, 

ASA class I/II, 

maximum surgery 

duration of 60-

90minutes, no history of 

motion sickness, age 18-

65 years, BMI of 19-25, 

ability to swallow 

capsules, platelet count 

> 100,000, lack of 

intestinal obstruction 

and hepatitis, not 

pregnant, no use of anti-

nausea and vomiting 

drugs, no use of long-

Intervention:  

130 participants were 

randomly assigned to 

either intervention 

group (n=65) or control 

group (n=65) using the 

four-block method. The 

intervention group 

received three capsules 

of ginger (1,250mg 

total) made by Goldaru 

Pharmaceutical Co. The 

control group received 

placebo capsules. All 

participants took the 

capsules with 30ml of 

water one hour before 

surgery.  

 

Anesthetic agents used 

for surgery were the 

No significant 

difference between 

groups in terms of 

individual or 

demographic 

characteristics (p> 

0.05).  

 

Mean severity of nausea 

in the two groups 

showed significant 

difference (p=0.001). 

With less nausea 

reported via VAS scale 

in the intervention 

group at 2,6,12, and 24 

hours after surgery but 

not immediately after 

surgery.  

 

Comparison of vomiting 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

term treatment with 

corticosteroid drugs, no 

history of cardiac 

disease, kidney disease 

or diabetes, no history 

of nervous and muscular 

disorders.  

 

Exclusion Criteria: 

History of severe 

PONV. NPO time not 

between 8-12 hours.  

 

Setting: Single site 

study at Razi Hospital in 

Ahvaz, Iran.  

consistent for all 

patients. Induction was 

achieved with 

midazolam 2mg, 

fentanyl 2mcg/kg, 

thiopental 5mg/kg, 

atracurium 0.5mg/kg, 

and morphine 0.1mg/kg. 

For maintenance of 

anesthesia, 50% oxygen 

and 50% N20, 1mg/kg 

of propofol and 

1mcg/kg/min of 

remifentanil was used. 

Surgery was performed 

by the same surgeon.  

 

Analgesics (100mg of 

diclofenac suppository) 

were prescribed 

postoperatively based 

on patient request. Anti-

vomiting drugs 

(metoclopramide 10mg 

IV PRN) were 

prescribed for each 

patient when more than 

two vomiting episodes 

occurred regardless of 

group.  

 

Measurement:  

VAS criterion. This tool 

consists of a scale 

(ranging from 0-10) 

between groups should 

significant difference in 

terms of incidence of 

vomiting immediately 

after surgery up to 6 

hours only (p<0.05). No 

differences between 

groups was seen at the 

12 and 24hours after 

surgery.  

 

The percentage of 

antiemetic agents used 

between groups was 

significantly lower in 

the intervention group 

compared to the control 

group (p=0.001). 

 

Limitations: 

Single site study limited 

to laparoscopic surgical 

population. Iran study 

population may not 

reflect other 

populations. Study 

excluded patient with 

history of PONV and 

motion sickness. 

General anesthesia did 

not include the use of 

inhalation agents known 

to contribute to PONV. 

 

Conclusions:  
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Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

indicating absent to 

severe nausea at 

0,2,6,12, and 24 hours 

postoperative. Vomiting 

was defined as the 

severe GI stimulation 

causing expulsion of 

contents form the GI 

tract from the mouth. 

Frequency was recorded 

by a nurse who was 

blind to the groups. 

Events were recorded in 

a postoperative 

checklist.  

 

Statistical Analysis: 

Data analyzed using 

central and dispersion 

index table for 

describing samples in 

SPSS version 19.  

 

The severity of nausea 

and frequency of 

vomiting is reduced 

following the use of 

zintoma capsules 1.25 

grams compared to 

placebo following adult 

laparoscopic surgery.  

 

Bilgen et al. (2018). 

Effect of the 

dexamethasone-

ondansetron 

combination verses 

dexamethasone-

aprepitant combination 

to prevent postoperative 

nausea and vomiting.  

Objective was to 

compare the efficacy of 

dexamethasone-

ondansetron (DO) and 

dexamethasone-

aprepitant (DA) in 

patients undergoing 

laparoscopic surgery 

 

Authors aim to evaluate 

whether the 

combination of DA is 

Double-blinded 

randomized control trial 

Sample:  

70 participants 

undergoing a 

laparoscopic 

cholecystectomy or 

gynecological 

procedure. Age range 

18-65 years. ASA class 

I-II. Female (n=44) and 

male (n=13) study 

subjects. Patients were 

equally allocated to 

Intervention:  

70 patients were 

randomly assigned to 

two equal study groups. 

Patients in group DA 

received 40mg 

aprepitant and patients 

in group DO received 

oral placebo, identical to 

aprepitant, orally 1-2 

hours before induction 

of anesthesia.  

A total of 67 patients 

(DO =34 and DA=33) 

completed the study. 

There was no difference 

in patient demographics 

or Apfel risk factors for 

PONV between the two 

groups (p<0.05). There 

were no differences in 

the incidence of nausea, 

retching, and vomiting 

between the two groups. 
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Article Title 
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Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

better than the 

combination of DO in 

patients undergoing 

laparoscopic surgery.  

each study group. 

 

Exclusion Criteria: Any 

contraindication to 

study drugs; those 

receiving an antiemetic 

drug or steroid within 

24 hours before 

anesthesia; those with a 

history of diabetes; and 

those who are pregnant 

or breastfeeding. 

 

Setting: Single site 

study in Turkey 

hospital.  

All patients were 

premedicated with 

midazolam 1-2mg IV. 

Anesthesia was induced 

with IV propofol (2-

3mg/kg), fentanyl (1-

1.5mcg/kg), and 

rocuronium (0.6mg/kg). 

After tracheal intubation 

all patients received 

dexamethasone 8mg. 

General anesthesia was 

maintained with 

sevoflurane gas in an 

40% oxygen/air mixture 

and remifentanil (0.1-

0.3mcg/kg/min) 

infusion. 

IV saline was 

administered in the DA 

group and ondansetron 

was administered in the 

DO group 30 minutes 

before emergence along 

with tramadol 

(1.5mg/kg) and 

tenoxicam (20mg). 

After surgery muscle 

relaxation was reversed 

with neostigmine 

(0.05mg/kg) and 

atropine (0.015mg/kg). 

Patients were extubated 

and transferred to the 

recovery unit.  

Nine patients (26%) in 

the DO, and 10 patients 

(30%) in DA group 

received rescue 

antiemetics within 24 

hours after surgery 

(P=0.87). There was no 

difference in tramadol 

consumption between 

the two groups (p=0.9).  

 

Conclusions:  

A complete response 

was not significantly 

different between the 

groups (DO 67%, DA 

69%) at 24 hours 

(p=0.93). The incidence 

of PONV and 

postoperative opioid 

consumption was 

similar between groups.  

 

Limitations:  

Single site study, 

limited to laparoscopic 

surgical population. 

Mainly Female (n=44) 

study subjects as 

opposed to male (n=13). 

Turkish study 

population may not 

reflect other 

populations.  
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Article Title 

Research 

Question/Hypothesis 
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Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

Postoperative analgesia 

was achieved with 

tramadol IV. All 

patients were treated 

postoperatively with 

ondansetron 4mg IV to 

relieve the symptoms of 

PONV. 

 

Data Collection: 

Nausea was rated on an 

11-point verbal rating 

scale (VRS). Nausea, 

vomiting, and retching 

were assessed on return 

to the recovery room 

from 0-24 hours after 

surgery.  

 

Statistical Analysis: 

IBM Statistical Package 

for Social Sciences 

(SPSS software version 

21.0). P < 0.05 was 

considered statistically 

significant. 

 

Main Outcomes 

measured: 

Complete response 

(VRS <4, no retching, 

no vomiting) to 

antiemetic prophylaxis. 

Secondary outcomes 

were the decreasing 

Ondansetron 4mg IV 

was given to all 

participants in the 

recovery room to relieve 

burden of PONV and 

thus impacts the 

reliability of outcomes. 

The effects of 

antiemetics acting on 

different receptors is 

additive. According to 

the intervention protocol 

DA group received 

three classes of 

antiemetic agents in the 

perioperative period 

(dexamethasone, 

aprepitant, and 

ondansetron).  
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Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

incidence of nausea, 

retching, vomiting, and 

reduced opioid 

consumption.  

 

Gan et al. (2015). 

Consensus guidelines 

for the management of 

postoperative nausea 

and vomiting.  

 

To establish a consensus 

of comprehensive 

guidelines for the 

prevention and 

treatment of 

postoperative nausea 

and vomiting (PONV) 

in adults and children 

undergoing surgery. 

Defined goals of the 

guidelines: (1) 

Understand who is at 

risk for PONV; (2) 

Establish factors that 

reduce the baseline risks 

for PONV; (3) 

Determine the most 

effective antiemetic 

single drug and 

combination therapy 

regimens for PONV 

prophylaxis, including 

pharmacologic and 

nonpharmacologic 

approaches; (4) 

Ascertain the optimal 

approach to treatment of 

PONV; (6) Evaluate the 

cost-effectiveness of 

various PONV 

Clinical practice 

guideline and algorithm 

for management of 

PONV.  

A systematic review of 

the literature concerning 

PONV management in 

adult and pediatric 

patients undergoing 

surgery was conducted 

according to the 

protocol recommended 

by the Cochrane 

Collaboration. Authors 

searched the Cochrane 

Controlled Trials 

Register, the Cochrane 

Library, MEDLINE, 

and EMBASE from 

January 2007 to October 

2011. All reviews, trials, 

and RCTs on PONV 

management were 

included in the 

development of 

guidelines. The search 

was limited to human 

trials but not by 

language.  

 

Over 400 studies on 

PONV prophylaxis were 

included in the findings.  

Electronic search 

strategy with search 

results screened by the 

authors in a stepwise 

manner to identify the 

eligible studies. 

Scientific evidence 

grading system 

previously used by the 

American Society of 

Anesthesiologist (ASA) 

in their published 

practice guidelines was 

adopted. Study findings 

from the literature were 

aggregated and reported 

in a summary form by 

evidence category.  

The recommended 

pharmacologic 

antiemetics for PONV 

prophylaxis in adults 

include the 5-

hydroxytryptamine (5-

HT3) receptor 

antagonists, neurokinin-

1 (NK-1) receptor 

antagonists, 

corticosteroids, 

butyrophenones, 

antihistamines, and 

anticholinergics. 

Furthermore, use of 

prophylactic antiemetics 

should be reserved for 

patients identified at 

risk for PONV and not 

all patients undergoing 

surgery benefit. Choice 

and number of 

prophylactic antiemetics 

should be titrated 

against identified patient 

risk score.  

 

Use of PONV risk 

scores have been found 

to significantly reduce 
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Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

management strategies; 

(7) Create an algorithm 

to identify individuals at 

increased risk for 

PONV and suggest 

effective treatment 

strategies; and (8) 

Propose a research 

agenda for future 

studies.  

the institutional rate of 

PONV. The Apfel score 

is a well-known 

validated system for an 

objective assessment of 

PONV risk.  

 

Identified adult risk 

factors are divided into 

patient related and 

environment related. 

Patient factors include 

history of PONV or 

motion sickness, female 

gender, and nonsmoker 

status. Environmental 

factors include use of 

postoperative opioids, 

type and duration of 

surgery 

(cholecystectomy, 

gynecological surgery, 

and laparoscopic 

approach).  

 

The use of volatile 

anesthetics was the 

strongest anesthesia 

related predictor of 

PONV, followed by 

duration of anesthesia, 

and postoperative opioid 

use, and nitrous oxide.  

 

Intravenous (IV) 
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Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

ondansetron 4mg, 

droperidol 1.25mg, and 

dexamethasone 4mg 

were equally effective, 

and each independently 

decreased the risk of 

PONV by about 25%.  

 

The effect of 

ondansetron 8mg oral 

disintegrating tablet is 

equivalent to the 4mg 

IV dose. 

 

Ondansetron is as 

effective as other 5-HT3 

receptor antagonists 

including ramosetron 

0.3mg in preventing 

PONV when given at 

the end of surgery.  

 

Ondansetron is as 

effective as 

dexamethasone IV 4mg 

and haloperidol 1mg.  

 

Ondansetron is less 

effective than aprepitant 

for reducing emesis and 

palonosetron for 

incidence of PONV.  

 

Midazolam 2mg IV 

when administered 
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Collection and Data 

Analysis 

Findings 

30minutes before the 

end of surgery was as 

effective against PONV 

as ondansetron 4mg.  

 

Jin, Liang, Chen, 

Zhang, & Wang. (2017). 

Dexmedetomidine 

prevent postoperative 

nausea and vomiting on 

patients during general 

anesthesia: a PRISMA-

compliant meta analysis 

of randomized 

controlled trials.  

Objective is to 

systematically evaluate 

the effect of 

dexmedetomidine on 

PONV outcomes.  

 

Authors aim to clarify 

the antiemetic effect of 

dexmedetomidine in 

patients undergoing 

general anesthesia.  

Meta-analysis 

integrating randomized 

control trial findings 

statistically and reported 

using the PRISMA 

Protocol. 

Data from 24 RCTs 

published during 2005-

2016 have been 

included in this meta-

analysis.  

 

Eligibility Criteria: 

Included trials published 

in English comparing 

dexamethasone 

(infusion and bolus 

administration) at any 

dose with comparison 

group for PONV 

prophylaxis in patients 

undergoing any surgery 

under general 

anesthesia. Includes 

trials evaluating adults 

(n=19) and children 

(n=5).  

Authors followed the 

preferred reporting 

items for systematic 

review of meta-analysis 

(PRISMA) guidelines.  

 

Search Strategy: 

PubMed search for 

relevant studies of 

RCTs published before 

August 2016. 

 

Data Extraction and 

Analysis:  

Two authors 

independently reviewed 

and extracted all data 

from the eligible trials. 

The following data was 

collected type of 

surgery and participants, 

administration mode of 

dexmedetomidine and 

comparison group. Data 

was tabulated into a 

standard Excel 

spreadsheet.  

 

Risk of bias was 

assessed using the 

PONV of the 

dexmedetomidine group 

was significantly lower 

compared to the control 

group (MD 0.53, 95% 

CI 0.45, 0.62, 

p<0.00001). 

Perioperative fentanyl 

consumption was 

significantly decreased 

(MD 1.43 95% CI -2.39, 

-0.46).  

 

Limitations: 

Heterogeneity was high 

among pooled studies.  

 

Effect of 

dexmedetomidine in 

children and adult 

PONV incidence was 

13.69%. The combined 

MD was 0.50 (95% CI 

0.33, 0.76) and was 

significant (Z=3.22, 

p=0.001). Total 

incidence of PONV in 

placebo group 25.96%. 

Combined MD was 0.54 

(95% CI 0.45, 0.64) and 
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Analysis 
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Cochrane Collaboration 

tool 

 

Statistical Analysis: 

Review Manager 5.3 

software. Heterogeneity 

of each enrolled study 

was evaluated. 

 

Outcomes Measures: 

The following outcome 

measures were extracted 

from the retrieved 

reports: perioperative 

fentanyl consumption, 

number of patients 

experiencing PONV, 

number of patients 

undergoing bradycardia 

or hypotension. 

it was significant 

(Z=7.27, p<0.00001).  

 

No difference in 

incidence of 

postoperative 

bradycardia or 

hypotension between 

groups (p>0.05). a 

 

No evidence of 

publication bias was 

obtained using funnel 

plot analysis.  

 

Limitations:  

Studies included 

different clinical 

settings, surgical types, 

and populations 

complicating results 

contributing to 

heterogeneity. For 

example, duration of 

surgery contributed to 

heterogeneity in 

fentanyl consumption. 

Differences in 

anesthetic technique 

was not accounted for in 

the study results. Prior 

histories of motion 

sickness and nonsmoker 

status was not recorded 

or analyzed in this 
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study.  

 

Conclusion: 

Administration of 

dexmedetomidine 

reduces PONV and also 

reduced perioperative 

fentanyl consumption. 

Moreover, when used in 

a continuous infusion 

mode, the potential 

adverse events such as 

bradycardia and 

hypotension could be 

reduced. 

 

Dexmedetomidine 

regardless of 

administration modes 

(by loading dose or 

loading dose plus 

continuous infusion or 

just infusion) 

significantly reduced the 

incidence of PONV in 

adult or children, 

compared to placebo, 

administration of 

dexmedetomidine 

diminished the 

perioperative fentanyl 

consumption, however, 

dexmedetomidine 

increased adverse events 

such as bradycardia and 
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hypotension in loading 

dose or loading dose 

plus continuous infusion 

mode, indicating that 

dexmedetomidine in 

continuous infusion 

mode is superiority to 

prevent PONV. 

 

Kamali, Ahnadi, 

Shokrpour, and Pazuki. 

(2018). Investigation of 

ondansetron, 

haloperidol, and 

dexmedetomidine 

efficacy for prevention 

of postoperative nausea 

and vomiting in patients 

with abdominal 

hysterectomy.  

Authors aimed to 

compare the effects of 

ondansetron, 

haloperidol, and 

dexmedetomidine for 

reducing PONV after 

laparoscopic abdominal 

hysterectomy.  

Randomized control 

trial  

Sample:  

114 patients undergoing 

abdominal 

hysterectomy. 

 

Inclusion Criteria:  

All patients scheduled 

for abdominal 

hysterectomy at 

designated facility. 

Patients with ASA score 

I-II. No history of 

psychiatric illness. No 

Parkinson’s disease, 

motion sickness, or 

history of 

chemotherapy. All 

patients with general 

anesthesia, age 35-60 

years and a 150-minute 

maximum duration of 

surgery planned.  

 

Exclusion Criteria:  

ASA score ≥ III, 

patients outside 

Intervention:  

114 patients undergoing 

elective abdominal 

hysterectomy were 

randomly divided into 

three groups 

(haloperidol, 

ondansetron, and 

dexmedetomidine 

groups) with 38 

participants in each.  

 

Patients in the 

haloperidol group 

received 2mg IV, 

ondansetron group 

received 4mg IV, and 

dexmedetomidine group 

1mcg/kg IV. The 

injection of agents was 

performed after the 

uterus was pulled out of 

the abdomen.  

 

All patients received 3-

5ml/kg of crystalloid 

No significant 

difference between 

group individual or 

demographic 

characteristics (p> 

0.05).  

 

Significant difference 

between groups in terms 

of vomiting scores at 

0,2,4 hours after 

surgery; the scores of 

vomiting were 

significantly lower in 

the ondansetron group 

compared to the two 

other groups (p=0.04; 

p=0.02; p=0.001).  

 

There was no significant 

difference between 

haloperidol and 

dexmedetomidine 

regarding vomiting 

scores. Furthermore, 12 

and 24 hours after 
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designated age range, 

psychiatric history or 

chemotherapy.  

 

Setting:  

Single site study at 

Taleghani Hospital in 

Arak, Iran.  

fluid replacement 

intraoperatively and 

were anesthetized with 

general anesthesia 

(fentanyl 2mcg/kg, 

midazolam 0.3-

0.5mcg/kg, atracurium 

0.5-0.7mcg/kg, and 

propofol 2-3mg/kg.  

 

Data Collection: 

Questionnaires were 

used to score nausea and 

vomiting using a 1-10 

scale and vital sign 

parameters. Those with 

scores ≥ were given 

metoclopramide. No 

specific PONV rating 

scale was stated. Scores 

obtained at 0, 2,4,12, 

and 24 hours after 

surgery.  

 

Statistical Analysis: 

Data was analyzed by 

SPSS version 23.  

 

Primary Outcome 

Measures:  

PONV scores among 

groups. Secondary 

outcomes were 

frequency of 

hypotension, 

surgery, the mean 

vomiting scores were 

comparable between all 

groups (p≥ 0.05). 

 

There was a significant 

difference in the 

frequency of nausea 

among the groups. The 

incidence of nausea in 

the ondansetron group 

was lower than the other 

two (p=0.001).  

 

Mean dosage of 

metoclopramide in 

milligrams over the first 

24 hours after surgery 

was lower in the 

ondansetron group 

compared to the other 

two (p=0.001).  

 

The frequency of 

hypotension and 

bradycardia was not 

significant between the 

three groups (p=0.001).  

 

Limitations: 

Single site study limited 

to laparoscopic female 

surgical population. Iran 

study population may 

not reflect other 
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bradycardia, and 

shivering among 

groups. 

populations. Study 

excluded patient with 

history of PONV and 

motion sickness. 

General anesthesia did 

not include the use of 

inhalation agents known 

to contribute to PONV.  

 

Conclusions:  

All three drugs are 

effective in reducing 

PONV in patients 

undergoing 

hysterectomy, but the 

effect of ondansetron is 

more than the other two.  

 

Kizilcik et al. (2017). 

Comparison of 

dexamethasone-

dimenhydrinate and 

dexamethasone-

ondansetron in 

prevention of nausea 

and vomiting in 

postoperative patients.  

Objective was to 

compare the efficacy of 

dexamethasone-

dimenhydrinate (DD) 

and dexamethasone-

ondansetron (DO) 

combinations in 

prevention of PONV in 

postoperative adult 

patients.  

 

Authors aimed to prove 

whether the 

combination of 

dexamethasone plus 

dimenhydrinate was 

superior to the 

Prospective randomized 

control trial  

Sample:  

60 participants who 

underwent elective 

rhinoplasty were 

included in the study. 

Age range 18-65 years, 

all female gender, ASA 

class I-II status. Patients 

were equally allocated 

to each study group.  

 

Exclusion Criteria:  

Any contraindication to 

study drugs; those 

receiving an antiemetic 

drug or steroid within 

24 hours before 

Intervention: 60 patients 

were randomly assigned 

to two equal study 

groups. All patients 

were premedicated with 

midazolam 1-2mg IV. 

Anesthesia was induced 

with IV propofol (2-

3mg/kg), fentanyl (1-

1.5mcg/kg), and 

rocuronium (0.6mg/kg). 

After tracheal intubation 

all patients received 

dexamethasone 8mg. 

General anesthesia was 

maintained with 

sevoflurane gas in an 

A total of 60 patients 

were included in the 

study. There was no 

difference in patient 

demographics or Apfel 

risk factors for PONV 

between the two groups 

(p<0.05). All patients 

were identified in the 

“medium risk for 

PONV” according to the 

Apfel score supporting 

the need to use a 

multimodal antiemetic 

approach.  

 

A complete response 
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ondansetron combo in 

the prevention of PONV 

in females undergoing 

plastic surgery.  

anesthesia; those with a 

history of diabetes, 

motion sickness, or 

PONV; or those who are 

pregnant or 

breastfeeding.  

 

Setting:  

Single site study in 

Turkey location.  

40% oxygen/air mixture 

and remifentanil (0.1-

0.3mcg/kg/min) 

infusion.  

 

Ondansetron 4mg and 

dimenhydrinate 1mg/kg 

were diluted with saline 

to a volume of 5ml by 

pharmacy department 

and given to providers. 

Patients, providers, and 

observers were blinded 

to the study groups. 

Both agents were 

administered 30 minutes 

before emergence of 

anesthesia along with 

tramadol (1.5mg/kg) 

and tenoxicam (20mg). 

After surgery muscle 

relaxation was reversed 

with neostigmine 

(0.05mg/kg) and 

atropine (0.015mg/kg). 

Patients were extubated 

and transferred to the 

recovery unit.  

 

Postoperative analgesia 

was achieved with 

tramadol IV. All 

patients were treated 

postoperatively with 

ondansetron 4mg IV to 

was not significantly 

different among groups 

at 24 hours. The 

incidence of vomiting 

lower in the DO group. 

The incidence of nausea 

was higher in the DO 

group than the DD 

group at 30 and 60mins 

(p<0.001 and p<0.007, 

respectively). Also, the 

incidence of retching 

was higher at 30 and 

60mins in DO group 

(p<0.002 and p<0.006, 

respectively) compared 

to the DD group. The 

need for rescue 

antiemetic drug was 

higher in the DO group 

than the DD group at 

30mins (p= 0.002). 

Lastly, baseline and 

60min VAS scores were 

significantly higher in 

the DO group compared 

with the DD group 

(p=0.003 and p= 0.039, 

respectively).  

 

Conclusions:  

The combination of DD 

decreased vomiting and 

retching more than DO 

in patients undergoing 
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relieve the symptoms of 

PONV.  

 

Data Collection: 

Nausea was rated on an 

11-point verbal rating 

scale (VRS). Nausea, 

vomiting, and retching 

were assessed on return 

to the recovery room at 

0,30,60,90, and 120 

mins and the 24-hour 

postoperative phase.  

 

Statistical Analysis: 

SPSS software version 

21.0. A priori power 

analysis of the statistical 

tests was determined 

using G* Power 3.1. P < 

0.05 was considered 

statistically significant.  

 

Main outcomes 

measured:  

Complete response 

(VRS <4, no retching, 

no vomiting) to 

antiemetic prophylaxis. 

Secondary outcomes 

were incidence of 

nausea, vomiting and 

retching in the 

0,30,60,90, and 120 

mins and the 24-hour 

rhinoplasty. 

Postoperative analgesic 

consumption was 

similar in both groups.  

 

Limitations:  

Single site study, 

limited to elective 

rhinoplasty surgical 

population. Female only 

study subjects. Study 

excluded patients with 

risk factors such as 

motion sickness or 

PONV history. Smoking 

status was not recorded 

for each patient and may 

impact PONV risk. 

Lastly, Turkish study 

population may not 

reflect other 

populations.  

 

Ondansetron 4mg IV 

was given to all 

participants in the 

recovery room to relieve 

burden of PONV and 

thus impacts the 

reliability of outcomes. 

The effects of 

antiemetics acting on 

different receptors is 

additive. According to 

the intervention protocol 
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postoperative phase. 

Lately, opioid 

consumption between 

groups. 

 

DD group received 

three classes of 

antiemetic agents in the 

perioperative period 

(dexamethasone, 

dimenhydrinate, and 

ondansetron). 

  

Lee, Chan, and Fan. 

(2015). Stimulation of 

the wrist acupuncture 

point PC6 for 

prevention of 

postoperative nausea 

and vomiting.  

Objective is to 

determine the 

effectiveness and safety 

of PC6 acupoint 

stimulation with or 

without antiemetic drug 

versus sham or 

antiemetic drug for the 

prevention of PONV in 

people undergoing 

surgery.  

 

Review Question:  

Does a review of the 

evidence support the use 

of wrist PC6 

acupuncture point 

stimulation as effective 

in reducing PONV, 

compared to sham or 

antiemetics in people 

undergoing surgery?  

A systematic review 

summarizing 

randomized control trial 

findings using the 

PRISMA Protocol.  

Data of 7667 patients 

from 59 RCTs have 

been included in this 

systematic review.  

Search Method: 

Involved authors who 

searched CENTRAL, 

MEDLINE, EMBASE, 

and World Health 

Organization Clinical 

Trials from January 

2008 to December 2014.  

 

Selection Criteria: 

Involved all RCT that 

stimulated the PC6 

acupoint (acupuncture, 

electrical, laser, 

acupressure) compared 

to sham treatment or 

drug therapy, or 

combined PC6 acupoint 

and drug therapy 

compared to drug 

therapy alone, for 

prevention of PONV. 

All surgical patients 

without age limitation 

were included in the 

review. 

 

Compared to sham 

treatment, PC6 acupoint 

stimulation significantly 

reduced the incidence of 

nausea (RR 0.68, 95% 

CI 0.60-0.77; 40 trials, 

4742 participants), 

vomiting (RR 0.60, 95% 

CI 0.51-0.71; 45 trials, 

5147 participants) and 

the need for rescue 

antiemetics (RR 0.64, 

95% CI 0.55 to 0.73; 39 

trials, 4622 

participants).  

 

Limitations:  

Clinical heterogeneity 

among trails was 

substantial and there 

were study limitations, 

hence quality of 

evidence is rated low.  

 

PC6 acupoint 

stimulation was 

compared with six 
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Data collection and 

analysis:  

Involved two authors 

independently 

extracting data and 

completing analysis 

using random-effects 

model, reported RR 

with associated CI 95%. 

Trial sequential analysis 

was used to provide 

information on when 

firm evidence in 

cumulative meta-

analysis of the primary 

outcomes, based on a 

30% risk ratio reduction 

in PONV. Risk of bias 

was assessed using the 

Cochrane Collaboration 

tool.  

 

Primary Outcomes: 

Incidence of 

postoperative nausea, or 

vomiting (defined as 

either retching or 

vomiting or both). 

Secondary outcomes 

included need for rescue 

antiemetic drug and 

adverse side effects 

from PC6 acupoint 

stimulation or 

antiemetic drug, or both.  

different types of 

antiemetic drugs 

(metoclopramide, 

cyclizine, 

prochlorperazine, 

droperidol, ondansetron, 

and dexamethasone). 

There was no difference 

between PC6 acupoint 

stimulation and 

antiemetic drugs in the 

incidence of nausea (RR 

0.91, 95% CI 0.75-1.10; 

14 trials, 1332 

participants), vomiting 

(RR 0.93, 95% CI 0.74-

1.17; 19 trials, 1708 

participants), or the 

need for rescue 

antiemetics (RR 0.87, 

95% CI 0.65-1.16; 9 

trials, 895 participants).  

 

No evidence of 

publication bias was 

obtained using funnel 

plot analysis 

 

Limitations:  

Quality of evidence was 

moderate due to study 

limitations.  

 

Compared to antiemetic 

drugs alone, the 
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combination of PC6 

acupoint stimulation and 

antiemetic therapy 

reduced the incidence of 

vomiting (RR 0.56, 95% 

CI 0.35-0.91; 9 trials, 

687 participants) but not 

nausea (RR 0.79, 95% 

CI 0.55-1.13; 8 trials, 

642 participants).  

 

Limitations:  

Quality of evidence was 

rated very low due to 

substantial 

heterogeneity among 

trials, study limitations, 

and imprecision.  

 

The need for rescue 

antiemetic was lower in 

the combination PC6 

acupoint stimulation and 

antiemetic group than 

the antiemetic group 

alone (RR 0.61, 95% CI 

0.44-0.86; 5 trails, 419 

participants).  

 

Side effects associated 

with PC6 acupoint 

stimulation were minor, 

transient, and self-

limiting (e.g. skin 

irritation, blistering, 
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redness, and pain) in 14 

trials.  

 

Conclusion:  

To prevent PONV, the 

effect of PC6 acupoint 

stimulation is 

comparable to 

antiemetics. There is 

low-quality evidence to 

support the use of PC6 

acupoint stimulation 

over sham. Moderate 

quality evidence shows 

no difference between 

PC6 acupoint 

stimulation and 

antiemetic drugs to 

prevent PONV. 

Furthermore, PC6 

acupoint stimulation 

versus antiemetic agent 

trials are futile in 

showing a significant 

difference in PONV 

outcomes thus there is 

no difference in the 

incidence of PONV 

among groups. There is 

inconclusive evidence to 

support the use of 

combination strategy of 

PC6 acupoint and 

antiemetic drug 

(multimodal 
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prophylaxis) over drug 

prophylaxis alone. 

 

Liu, Zhou, Bao, and 

Zhu. (2017). Effects of 

palonosetron and 

ondansetron on 

preventing nausea and 

vomiting after 

laparoscopic surgery.  

Objective is to evaluate 

the efficacy and safety 

of palonosetron and 

ondansetron in 

preventing PONV in 

adult patients 

undergoing laparoscopic 

surgery with general 

anesthesia  

 

Authors aim to clarify 

the effectiveness of 

palonosetron compared 

to ondansetron in 

prevention of PONV in 

high risk procedures 

such as laparoscopic 

abdominal, 

cholecystectomy, 

gynecological, and 

hysterectomy 

procedures completed 

with general anesthesia. 

Meta-analysis 

integrating randomized 

control trial findings 

statistically. 

Data of 834 patients 

from 9 RCTs have been 

included in this meta-

analysis.  

 

Exclusion Criteria: 

Information not 

included in the study. 

 

Inclusion Criteria:  

(1) RCT study using 

allocation concealment 

or blinding method, (2) 

subjects undergoing 

laparoscopic surgery, 

(3) comparison of 

palonosetron group to 

ondansetron group, (4) 

the measurement indices 

were incidence of PON, 

POV, and PONV within 

24 hours, postoperative 

dizziness, headache, and 

constipation.  

Authors did not explain 

what design was used 

(i.e. PRISMA protocol) 

to report study findings.  

 

Search Methods: 

Authors searched for 

RCT in PubMed, 

Embase, and The 

Cochrane Library from 

January 1995 to June 

2016 with no language 

limitations.  

 

Data Collection: Two 

authors independently 

reviewed eligible RCTs. 

The researchers 

extracted information in 

accordance with pre-

established forms and 

employed a Jadad scale 

to evaluate the quality 

of each study.  

 

Statistical Analysis: 

RevMan 5.1 software 

was used to conduct the 

meta-analysis. 

Heterogeneity of each 

enrolled study was 

evaluated.  

Findings revealed no 

statistically significant 

difference in PONV 

between groups within 

24 hours after surgery 

(RR 0.78; 95% CI 0.50-

1.24).  

 

Limitations:  

I2 value of 76% implied 

significant 

heterogeneity among 

studies. Furthermore, 

the dosages and 

measurements times 

were not uniform 

among studies. Wide 

differences in patient 

conditions may have 

been present because 

the inclusion criteria 

varied among studies.  

 

Palonosetron tended to 

be more effective than 

ondansetron in 

preventing 

postoperative vomiting: 

0-2hours (RR, 0.45; 

95% CI 0.26-0.78; p= 

0.004), 2-6 hours (RR 

0.74; 95% CI 0.39-
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Main Outcomes 

Measured:  

Incidence of PONV 

among groups within 24 

hours after surgery. 

Secondary Outcomes: 

Side effects of 

palonosetron and 

ondansetron.  

 

1.40), and 6-24 hours 

(RR, 1.20; 95% CI 0.55-

2.64). The I2 value of 

19% indicated no 

significant 

heterogeneity.  

 

Secondary Findings: 

Side-effects among 

groups was comparable 

(RR, 0.67; 95% CI 0.40-

1.14). No substantial 

heterogeneity was 

observed I2 0%.  

 

Conclusions: No 

difference in the effects 

of PONV and 

ondansetron in 

preventing PONV in 

patients undergoing 

laparoscopic surgery. 

However, palonosetron 

was more efficacious 

than ondansetron in 

preventing vomiting 

after surgery.  

 

Maitra, Som, Baidya, 

and Bhattacharjee 

(2016). Comparison of 

ondansetron and 

dexamethasone for 

prophylaxis of 

postoperative nausea 

A systematic review of 

the two most commonly 

used drugs for PONV 

prophylaxis: 

ondansetron and 

dexamethasone after 

laparoscopic surgeries.  

Meta-analysis 

integrating randomized 

control trial findings 

statistically and reported 

using the PRISMA 

Protocol.  

Data of 592 patients 

from 7 RCTs have been 

included in this meta-

analysis.  

 

Eligibility Criteria: 

Included trials published 

Authors followed the 

preferred reporting 

items for systematic 

review of meta-analysis 

(PRISMA) guidelines.  

 

Search Methods: 

Incidence of 

postoperative nausea is 

significantly lower at 4-

6 hours when 

dexamethasone (8mg) 

was used instead of 

ondansetron (4mg) (P= 
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and vomiting in patients 

undergoing 

laparoscopic surgeries: 

a meta-analysis of 

randomized controlled 

trials.  

in English comparing 

dexamethasone with 

ondansetron for PONV 

prophylaxis in patients 

undergoing laparoscopic 

surgeries under general 

anesthesia.  

 

Involved two authors 

who independently 

searched PubMed and 

CENTRAL for eligible 

RCTs. Studies 

published until January 

10, 2015 were 

considered. 

 

Data Collection:  

Two authors 

independently extracted 

all data from the eligible 

trials which was then 

tabulated in a Microsoft 

Excel spread sheet. 

Polled statistical 

analysis was performed 

by one of the study 

authors.  

 

The quality of eligible 

trials was assessed using 

the “risk for bias” tool 

within Review Manger, 

version 5.2.3 software 

by two authors.  

 

Statistical Analysis:  

The primary outcome of 

the study was incidence 

of PONV in first 24 

hours after surgery. 

Second outcomes 

included incidence of 

0.43, OR 1.27, 95% CI 

0.70-2.27; M-H fixed, 

n= 356) and 24 hours 

(p=0.46, OR 0.92, 95% 

CI 0.73, 1.16; M-H 

fixed, n= 592). 

Significant statistical 

heterogeneity was 

absent in this analysis.  

 

Use of rescue antiemetic 

is similar between two 

groups (p=0.42; OR 

0.82, 95% CI 0.50, 1.33; 

M-H fixed; n= 516).  

 

None of the studies 

reported any significant 

complications attributed 

to either study agent.  

 

No evidence of 

publication bias was 

obtained using funnel 

plot analysis 

 

Conclusion: 

Dexamethasone is 

associated with less 

postoperative nausea in 

the first 4-6hours after 

laparoscopic surgeries 

when 8mg is 

administered after 

induction of anesthesia. 
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PONV in first 4-6 hours 

after surgery, incidence 

of nausea at first 4-6 

hours and 24 hours after 

surgery, use of 

antiemetics and reported 

complications. 

Statistical analysis was 

performed by Review 

Manager, version 5.2.3 

software.  

 

Primary Outcomes:  

Incidence of 

postoperative nausea or 

vomiting. Secondary 

outcomes included need 

for rescue antiemetic 

drug and adverse side 

effects from antiemetic 

drug.  

Lastly, dexamethasone 

decreased the incidence 

of early PONV after 

laparoscopic surgery.  

 

Limitations:  

Small number of studies 

included in the meta-

analysis. PONV is 

multifactorial and hence 

anesthetic technique 

may also affect 

incidence of PONV and 

possibility of study 

biases exist. In all 

studies, ondansetron is 

used before induction of 

anesthesia; however, 

ondansetron is more 

effective when used 

near the end of surgery. 

Dexamethasone was 

administered after 

induction of anesthesia 

when it is most 

efficacious.  

 

Marakami et al. (2017). 

A comparison of 

fosaprepitant and 

ondansetron for 

preventing 

postoperative nausea 

and vomiting in 

moderate to high risk 

Objective was to 

compare the effects of 

fosaprepitant versus 

ondansetron in moderate 

to high PONV risk 

patients.  

Retrospective database 

analysis from previous 

randomized control 

trials 

Data from 171 female 

patients from four 

pooled studies have 

been included in this 

analysis.  

 

Inclusion Criteria: 

patients aged 20-80 

Intervention:  

Patients were 

randomized and 

allocated to groups 

using Quickcalcs 

software (Graph-Pad 

Inc., La Jolla, CA, 

USA). Investigator was 

No significant 

differences in patient 

demographics, risk 

factors for PONV, 

duration of anesthesia 

and surgery type, blood 

loss, and fluid volume 

replacement were 
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patients: a retrospective 

database analysis.  

years with an ASA 

score of I-III and 

undergoing general 

anesthesia. All patients 

had Apfel simplified 

score for PONV of ≥ 2, 

which includes 4 factors 

for PONV: female sex, 

history or PONV and/or 

motion sickness, 

nonsmoker status, and 

postoperative opioid 

use. 

 

Exclusion Criteria:  

ASA score of IV, neural 

diseases, abnormal liver 

and/or renal disease, and 

use of other antiemetics.  

not involved in 

randomization schedule 

and completed by 

statistician not involved 

in study. On day of 

surgery, patients were 

randomized to the NK1 

group (n=82), which 

received IV 

fosaprepitant (150mg) 

and the IV ondansetron 

group (n=89) which 

received 4mg. 

Antiemetics were 

infused over 30minutes 

by anesthesia providers 

before induction of 

anesthesia.  

 

Induction of anesthesia 

was consistent 

throughout groups. 

Induction was achieved 

with remifentanil 0.3-

0.5mcg/kg/min infusion, 

propofol 102mg/kg, and 

rocuronium 0.8mg/kg. 

Anesthesia maintenance 

with propofol (target-

controlled infusion 2-

4mcg/ml) or volatile 

anesthetics (sevoflurane 

1-2% or desflurane 3-

4%) in oxygen with air 

mixture. Muscle 

observed among groups.  

 

No significant 

difference in the 

percentage of patients 

with no vomiting and no 

rescue (complete 

response) at 0-2 hours 

(78 versus 80%, 

respectively; p=0.852), 

0-24 hours (71 versus 

67%, respectively; 

p=0.741), and 0-48 

hours (71 versus 67%, 

respectively; p=0.741) 

after surgery.  

 

Incidence of vomiting 

was significantly lower 

in the NK1 group 

compared to the 

ondansetron group at 0-

2 hours (2% versus 

17%, respectively; p< 

0.0001), and 0-48 hours 

(2% versus 39%, 

respectively; p< 0.0001) 

after surgery.  

 

Both groups were 

similar in terms of 

rescue antiemetic use 

for the 0-48 hours 

interval. No difference 

in PONV, rescue 
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relaxation reversed with 

sugammadex 2mg/kg at 

the end of surgery. 

Rescue antiemetic 

(10mg IV 

metoclopramide) and/or 

analgesic were 

administered on patient 

request.  

 

Search Methods: 

Investigators collected 

data from their own 

previously conducted 

studies. All were 

identically designed, 

double-blinded, 

randomized control 

studies.  

 

Data Collection:  

The incidence of nausea 

and vomiting, complete 

response rate (no 

vomiting and no rescue 

antiemetic use), rescue 

antiemetic use, severity 

of nausea was evaluated 

by blinded observers at 

2, 24 and 48 hours after 

surgery.  

 

Statistical Analysis: 

Performed using SPSS 

software version 22. P 

antiemetic use, and 

nausea scores were 

observed among groups.  

 

Conclusions:  

This study demonstrated 

that NK1 receptor 

antagonist fosaprepitant 

was superior to 5HT-3 

receptor antagonist 

ondansetron in 

preventing vomiting 0–

2, 0–24, and 0–48 hours 

after surgery in 

moderate to high PONV 

risk patients. However, 

no significant 

differences were 

observed between 

fosaprepitant and 

ondansetron in PONV 

incidence, complete 

response, use of rescue 

antiemetics, and nausea 

severity at any period 

analyzed. 

 

Limitations:  

Unknown if differences 

in clinical settings, 

surgical types, and 

populations may have 

contributed to results. 

Differences in 

anesthetic technique 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

values <0.05 were 

considered statistically 

significant.  

 

Main Outcomes 

Measured:  

The incidence of nausea 

and vomiting, complete 

response rate (no 

vomiting and no rescue 

antiemetic use), rescue 

antiemetic use, severity 

of nausea at 2, 24 and 

48 hours after surgery.  

was not accounted for in 

the study results. For 

example, maintenance 

of anesthesia as 

accomplished with 

either propofol infusion 

or sevoflurane 

inhalational agent. 

Propofol has antiemetic 

effects and may have 

contributed to study 

results. Lastly 

ondansetron was 

administered at the 

beginning of surgery 

which is not optimal 

timing for PONV 

prevention. 

Fosaprepitant has a 

much longer half-life 

and duration of action 

than ondansetron and 

consequently may 

account for improved 

prevention of PONV.  

 

Talebpour et al. (2017). 

Comparison effect of 

promethazine/dexameth

asone on postoperative 

nausea and vomiting 

after laparoscopic 

gastric placation: a 

randomized clinical 

trial. 

Objective was to 

compare the combined 

effect of 

dexamethasone-

promethazine (DP) 

versus dexamethasone-

metoclopramide (DM) 

on prevention of nausea 

and vomiting after 

Prospective randomized 

control trial 

Sample:  

80 participants 

undergoing LGP 

procedure enrolled in 

the study from June 

2015-January 2016. Age 

range 20-46 years. 

Female (n= 67) and 

male (n=13). All 

Intervention: 

Patients were randomly 

allocated into two 

groups immediately 

once in the recovery 

room. Group DM was 

given metoclopramide 

10mg plus 

dexamethasone 

Similar demographics 

among groups. The 

mean number of PONV 

episodes in the DP 

group was significantly 

lower than the DM 

group; however, nausea 

episodes were reduced 

in both groups (p=0.01). 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

laparoscopic gastric 

plication (LPG).  

 

Authors aim to evaluate 

whether the 

combination of DP or 

DM is superior in 

patients undergoing 

LPG for PONV 

prevention.  

morbidly obese patients 

(BMI > 40kg/m2). 

Patients were equally 

allocated to each study 

group (n=40).  

 

Exclusion Criteria:  

Any contraindication for 

study agents, 

uncontrolled 

hypertension, and/or 

diabetes, and receiving 

any antiemetic drug 

within the preoperative 

24 hours.  

 

Setting:  

Single study site in Iran 

hospital.  

4mg/8hours IV for 

48hours. Group DP was 

given promethazine 

50mg/12hours for the 

next 24hours plus 

dexamethasone 

4mg/8hours IV for 

48hours.  

Anesthesia providers 

responsible for patient 

care were blinded to 

groups.  

 

All LGP procedures 

were completed by one 

surgeon. All patient’s 

induction of anesthesia 

with thiopental (4-

5mg/kg), fentanyl 

(2mcg/kg), midazolam 

(0.06mg/kg), and 

atracurium (0.5mg/kg). 

Maintenance of 

anesthesia with 

isoflurane gas, fentanyl 

(1 mcg/kg/hour), and 

propofol was used. Prior 

to extubation all patients 

received paracetamol 

(1mg IV).  

 

Primary Measured 

Outcomes:  

Evaluations for PONV 

were performed q 

The DP group was 

found to have 

significantly lower 

incidence of PONV in 

the first 24 hours 

compared to the DM 

group (41% vs. 97.5%), 

relative risk= 0.042 

[95% CI= 0.006, 0.299].  

 

The mean severity of 

epigastric pain was 

higher in the DM group; 

thus, these patients 

needed more analgesia 

in comparison to the DP 

group (p=0.01).  

 

The mean numbers of 

episodes of reflux 

(p=0.02) and epigastric 

fullness (p=0.02) in the 

first 48hours were lower 

in the DP group. 

 

Patients in the DM 

group walked 10-

12mins more than the 

DP group (p=0.01). 

Patients in the DP group 

were more sedated; 

therefore, postoperative 

total meperidine 

consumption was lower 

in this group (p=0.00).  



 

 

 

 

79 

Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

12hours for the first 

48hours after surgery. 

The patients’ nausea 

score was evaluated on 

a 4point scale. 

Epigastric pain was 

evaluated using a VAS 

scale.  

 

Statistical Analysis: 

SPSS software version 

14. P< 0.05 was 

considered statistically 

significant. 

 

Main Outcomes 

Measured:  

Incidence of nausea and 

vomiting, reflex 

episodes, and epigastric 

fullness, and duration of 

walking q 12 hours in 

the first 48 hours after 

surgery.  

Conclusion:  

Lower incidence of 

nausea, reflex, 

epigastric fullness, and 

reduced epigastric pain 

scores when using DP 

compared to DM during 

the first 48hours after 

LGP surgery.  

 

Limitations:  

Results limited to 

morbidly obese 

population undergoing 

LGP procedure. Iran 

study population may 

not reflect other 

populations. High doses 

of dexamethasone and 

promethazine compared 

to similar studies. 

Scheduled 

administration of study 

agents over 24-48 hours 

postoperative. Further 

studies using standard 

doses and regimens of 

these medications are 

indicated to fully 

explore what is required 

to prevent PONV.  

 

Toth et al. (2018). 

Ginger (zingiber 

offinale): an alternative 

Purpose is to 

systematically evaluate 

the efficacy of ginger on 

Meta-analysis 

integrating randomized 

control trial findings 

Data of 918 patients 

from 10 RCTs were 

included in this meta-

Methods:  

Pub, Embase, 

CENTRAL, and Web of 

Ginger has a significant 

effect on the severity of 

PONV based on VAS 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

for the prevention of 

nausea and vomiting. A 

metal-analysis. 

PONV compared to 

placebo.  

statistically and reported 

using the PRISMA 

Protocol. 

analysis.  

 

Eligibility Criteria:  

All placebo-controlled 

clinical studies of 

patients undergoing any 

surgery and receiving 

pharmacological doses 

of oral ginger in the 

postoperative phase 

were included. Only 

clinical trials with a 

clear description of the 

ginger preparation were 

used. Trials that studied 

homeopathic 

preparations of ginger 

or combinations of 

ginger with other 

treatments were 

excluded. No language 

or publication year 

restrictions applied.  

 

Science were searched 

for relevant studies.  

 

Study Selection: 

Mendeley 1.17.9 

software used for record 

management. Two 

reviewers independently 

assessed eligibility.  

 

Data Extraction: 

Involved two reviewers 

independently following 

the PRIMA guidelines. 

Risk of bias was 

assessed using the 

Cochrane Collaboration 

tool.  

 

Statistical Analysis: 

Performed using the 

Comprehensive Meta-

Analysis software 

version 3. RR values 

and their 95% CI were 

calculated to assess the 

efficacy of ginger on 

PONV. P< 0.05 was 

considered statistically 

significant.  

 

Primary Outcome 

Measures:  

Presence of 

postoperative nausea 

results: in a fixed effect 

model the pooled 

standardized mean 

difference (SMD) was –

0.247 (favoring ginger; 

[LL]: –0.455, [UL]: –

0.040, p-value: 0.019). 

Moreover, results 

suggest that ginger 

reduces the incidence of 

postoperative nausea 

and vomiting, as well 

antiemetic drug 

demand; however, these 

effects are not 

statistically significant 

compared to placebo, 

which may be explained 

by under dosing. Ginger 

effect on VDS results 

were not significant.  

 

The reported side 

effects of ginger were 

not significantly 

different from those of 

placebo.  

 

No evidence of 

publication bias was 

obtained using funnel 

plot analysis 

 

Conclusion: Ginger 

(100-2000mg) is safe, 
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Author (year) and 

Article Title 

Research 

Question/Hypothesis 

Study 

Design/Framework 

Sample and Setting  Methods for Data 

Collection and Data 

Analysis 

Findings 

and/or vomiting, rescue 

antiemetic drug 

demand, and nausea 

scales and scores (VAS 

and VDS). 

well tolerated, and 

decreased the subjective 

report (VAS) of nausea 

compared to placebo in 

a dose dependent 

manner. Ginger did not 

change vomiting 

incidence compared to 

placebo. Differences in 

rescue antiemetic 

demand were not seen 

between groups. 

 

Ginger when used in the 

postoperative period 

decreases the severity of 

reported PONV 

symptoms but not the 

incidence of PONV. 

 

Limitations:  

Efficacy of ginger 

products may vary 

according to their 

composition, 

processing, and storage. 

Therefore, ginger 

product quality used 

across studies may have 

differed. 

 
ASA: American Society of Anesthesiology, BMI: Body Mass Index, CENTRAL: Cochrane Central Register of Controlled Trials, PONV: Postoperative nausea and vomiting, 

NPO: nil per os (nothing by mouth), RCT: randomized control trial, IV: intravenous, SPSS: Statistical Package for Social Sciences statistics software, VDS: Verbal Descriptive 

Scale (0-4 point scale), VAS: visual analogue scale (0-10 point scale). 
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APPENDIX B: 

EDUCATIONAL POWERPOINT PRESENTATION 
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APPENDIX C: 

EVIDENCE-BASED CLINICAL DECISION TOOL 
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APPENDIX D: 

POST-EDUCATION SURVEY 
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POST-EDUCATION SURVEY  

 

Please answer all questions to the best of your ability, reflecting on your current practice 

within Banner University Medical Tucson (BUMCT). Any and all responses are helpful in 

determining the merit of this learning activity. All survey responses will remain confidential 

and anonymous. Results from the survey will be used solely for purpose of this project and will 

not impact your employment status at BUMCT. Thank you for your participation! 

 

Q1 Choose the option that best describes the number of years you have practiced as 

certified registered anesthetist (CRNA)  

 

 0-5  

 

 6-10 

 

 11-15 

 

 15 or more  

 

Q2 Ondansetron drug shortages have made it more difficult to provide patients with 

recommended PONV prophylaxis.  

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

Q3 After viewing the educational presentation, I feel confident about identifying patients at 

risk for PONV. 

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  
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Q4 After viewing the educational presentation, I am more familiar with the recommended 

strategies to prevent PONV (conduct a risk assessment, reduce baseline risk factors, and 

administer prophylaxis based on risk score).  

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

 

Q5 After viewing the educational presentation, I am more familiar with the recommended 

selection and dosing of antiemetics for PONV prophylaxis.  

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

Q6 After viewing the educational presentation, I understand which patients benefit from 

single versus combination PONV drug prophylaxis? 

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  
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Q7 After viewing the educational presentation, I feel more comfortable about selecting and 

dosing alternatives to ondansetron (IV) during drug shortages.  

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

Q8 After viewing the educational presentation, I am more willing to implement the 

alternative antiemetics available for PONV prevention into my practice. 

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

Q9 What factors would encourage the use of ondansetron (IV) alternative antiemetics 

presented in the learning activity? Select all that apply.  

 

 Greater accessibility of drugs (stocked in the OR pyxis instead of preoperative area pyxis)  

 

 An explanation of each drug’s cost versus benefit  

 

 Endorsement from attending anesthesiologist  

 

 More information about the safety profile of alternative antiemetics  

 

 Other factors: ______________________ 
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Q10 The clinical decision tool presented in the learning activity would help enhance my 

practice during antiemetic drug shortages.  

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

 

Q11 The educational content was clear and helpful?  

 

 Strongly disagree 

 

 Disagree 

 

 Uncertain  

 

 Agree 

 

 Strongly agree  

 

 

Q12 Do you have any suggestions for improvement of the educational content? 

 

 

 

Q13 Please provide any feedback about barriers to the use of the clinical decision tool at 

BUMCT? 

 

 

 

Q14 Please provide any feedback about methods that would help you implement PONV 

prevention strategies at BUMCT?  
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APPENDIX E: 

BANNER HEALTH INSTITUTIONAL REVIEW BOARD APPROVAL LETTER 
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APPENDIX F: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 

LETTER 
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APPENDIX G: 

PARTICIPATION RECRUITMENT AND DISCLOSURE LETTER EMAIL 
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Dear Certified Registered Nurse Anesthetists, 

  

My name is Diana Bernal, I am a certified registered nurse anesthetist (CRNA) student at the 

University of Arizona, pursuing a Doctor of Nursing Practice (DNP) degree. I am conducting a 

quality improvement project at Banner University Medical Center-Tucson on the use of 

evidence-based alternative antiemetics to ondansetron during drug shortages. The goal of the 

project is to determine the feasibility and usefulness of a proposed clinical decision tool to guide 

the use of alternative antiemetics for adult postoperative nausea and vomiting (PONV) 

prevention. Lastly, the project aims to assess how an educational endeavor and clinical decision 

tool can impact clinical practice to promote safe and effective care. 

  

I am excited to invite all CRNAs at Banner University Medical Center-Tucson to join me in this 

valuable learning opportunity. Participation in this DNP project involves completing a self-paced 

educational PowerPoint presentation, which can be found attached to this email. After reviewing 

the evidenced-based education material and proposed clinical decision tool for implementation 

into practice, CRNAs are asked to complete an anonymous and confidential online survey 

administered through Qualtrics software to assess the outcomes of the material presented. The 

survey is intended to inform practice by clarifying how a learning activity and clinical decision 

tool can impact PONV prevention practices during drug shortages. Furthermore, the survey 

assesses staff intention to adopt evidence-based PONV prevention recommendations and 

identifies perceived barriers to implementing the proposed clinical decision tool. Lastly, the 

survey is an avenue for participants to provide suggestions for improving facility PONV 

prevention practices. 

  

Survey questions consist of 15 multiple-choice and open-ended questions. Participation in this 

DNP project is estimated to take approximately 20-30 minutes to complete. You will have two 

weeks to complete the educational material and survey. The survey will be available to 

participants starting Monday, October 28th, 2019 and will be closed after Saturday, November 

23rd, 2019. After the conclusion of this study, recommendations for improvement will be 

developed based on the aggregated results of the survey and shared with you at a future staff 

meeting. 

  

All survey responses will remain anonymous and confidential. Results will be used solely for the 

purpose of DNP project objectives. Participation in this study is strictly voluntary and you may 

withdraw participation at any time without penalty. There are no foreseeable risks identified in 

the participation of this quality improvement endeavor. The submission of the survey indicates 

that you voluntarily consent to participation in this project. Your decision to participate in this 

project will have no effect on your current or future employment status at Banner Health. This 

DNP project was reviewed by the University of Arizona Institutional Review Board and the 

Banner Institutional Review Board has been deemed acceptable in meeting the requirements 

intended to protect the rights and wellbeing of participants. You may complete this educational 

material and survey at work. If you elect to complete the material on your personal time, you will 

not be paid for time spent. 
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Should you have any questions or concerns, please feel free to contact Diana Bernal at 

dianabernal@email.arizona.edu. 

 

Thank you for your time and consideration. Your participation is greatly appreciated and will 

help guide future quality improvement efforts at Banner University Medical Center-Tucson! 

 

Sincerely, 

 

Diana Bernal, BSN, RN, CCRN, CSC.  

 

Once you have reviewed the educational presentation and proposed clinical decision tool files 

attached to this email please use the provided link to access the survey. 

Qualtrics Survey Link: 

https://uarizona.co1.qualtrics.com/jfe/form/SV_01Z9BBbDsn1iwhn 

 

mailto:dianabernal@email.arizona.edu
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