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Abstract
Background: Post-operative nausea and vomiting is a common occurrence amongst surgical
patients. Anecdotal reports suggest antiemetic prescribing patterns to be an area for improvement.
Aim: To report the most commonly prescribed antiemetic agents in a major tertiary teaching hospital
in Australia; and to assess medication dosage and compared to the current national and international
guidelines with recommended multimodal therapies.
Methods: A retrospective analysis from patients’ electronic medical files of patients admitted under a
surgical unit that underwent operative management during a four week period was conducted.
Results: A total of 480 presentations were audited during the 4-week period. Of these, 26 patients
had readmissions, resulting in 454 patients screened for inclusion in this audit. A total of 51 patients met
the exclusion criteria, leaving 403 patients included in this audit. Ondansetron was the most commonly
prescribed antiemetic agent (65.5%), followed by metoclopramide (21.5%) and droperidol (7.4%). A single
antiemetic agent was prescribed for 57.3% of patients, compared to 39.2% for multimodal therapies and
3.5% of patients did not have any antiemetic agents charted.
Conclusion: The majority of post-operative patients were prescribed ondansetron. The prescription
of ondansetron as first line therapy is in line with international guidelines. An area for improvement
was highlighted in the prescribing of multimodal therapy for the reduction of post-operative nausea
and vomiting. Further studies and providing educational support to address discrepancies in current
prescribing practices is recommended to optimise patient health outcomes.

Introduction
Post-operative nausea and vomiting (PONV) is a prevalent
and distressing adverse effect and complication associated

aspiration and increased intracranial pressure have been
associated with PONV [4]. Consequently, patients consider
PONV to be a significant health burden and is the highest rated
surgical outcome that they would most like to avoid [5].

with surgery. In Australia, approximately 11 million people
were hospitalised during 2016-2017, and of these one in four

The international Australian and New Zealand College of

patients required surgical procedures [1]. This is a cause of

Anaesthetists (ANZCA) consensus guidelines have endorsed

concern, as approximately 30% of all post-operative patients

a multimodal prevention approach to PONV [6]. These

and up to 80% of high risk patients will develop symptoms of

guidelines contain revised information on identifying patient

nausea and/or vomiting [2]. PONV is defined as any nausea,

risk factors, providing rescue treatment where prophylaxis has

retching or vomiting occurring during the first 24-48 hours

been withheld or failed and updated data on the effects of QT

post procedure [2]. Unresolved nausea and vomiting is often

prolongation. Local and national guidelines reflect the current

associated with a delay in recovery after surgery [3].

ANZCA recommendations [6].

The onset and severity of PONV is hypothesised to be

Anecdotal reports from clinical pharmacists, suggest

associated with: age, gender, smoking status, comorbidities,

inconsistent antiemetic prescribing when compared to these

pre-surgical anxiety state, surgical procedure as well as

recommendations. The main purpose of this study was

the type and duration of anaesthesia [4]. Studies suggest

to determine the most commonly prescribed antiemetics,

complications such as electrolyte imbalance and dehydration,

(including medication dose and frequency) and evaluate if

wound dehiscence, increased pain, obstruction of airways,

multimodal therapies is commonly prescribed as per national
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and international guidelines. Ultimately, the aim is to achieve
optimisation of quality use of medicines and improve patient
satisfaction and health outcomes.

Data collection
Data was obtained through collecting patient information
from medical records via electronic contents manager (ECM)

Method

and pathology viewer AUSCARE® [7]. This data was entered into

Study design

an auditing tool, Research Electronic Data Capture (REDcap®)

This study was an inpatient retrospective audit conducted
at a major tertiary teaching hospital in Australia. Data was
collected by reviewing patients’ electronic medical records. The
inclusion criteria were patients who were admitted to hospital
for a surgical procedure during a specified 4-week period.

hospital for operative management from the 1st to 31st of July

by two auditors. Surgical patients who were admitted into the

Inclusion criteria

2018 were audited.

Results
Patient cohort
There were 480 presentations screened during the 4-week

All adult patients admitted to hospital under the Surgery,
Perioperative, Trauma and Surgical Oncology Services division
surgical units (Appendix A), who underwent a surgical
procedure, were eligible for the audit if they were admitted
between 1st and 31st July 2018. All patients included were
retrieved from a central database.

period. Of those presentations, 26 patients were readmitted
leaving 454 patients, with 51 patients meeting the exclusion
criteria.
This elimination breakdown included patients who were
prescribed regular antiemetics (n=11), patients admitted to
ICU (n=14), patients on chemotherapy (n=9), non-operative
management (n=15) and finally deceased patients (n=2);
resulting in 403 patients who were included in the study

Appendix A:
Specified Unit

Names of units

ORTHO

Orthopaedics

HB

Hepatobiliary

CR

Colorectal

UR

Urology

BOE

Breast/Oncology/Endocrinology

TT

Trauma and Transplant

HNOE

Otolaryngology and Head and Neck

OMFS

Oral Maxillofacial Surgery

CNHP

Combined Head/Neck/Plastics

PLAST

Plastics

EGS

Emergency General Surgery

(Figure 1).

Patient characteristics
A total of 58.1% of the sample size were male. The median
age was 49 years old for this cohort. Females were lighter when
compared to males and males were taller when compared to
females. A total of 65.0% of patients reported their smoking
status to be a non-smoker, with 19.6% of patients’ status
unknown and 15.4% of patients admitted to be a current
smoker (Table 1).
The most common surgical unit was orthopaedics (n=111),
followed by emergency general surgery (n=81), plastics
(n=50), urology (n=38), trauma and transplant (n=34). The
least represented surgical units included oral maxillofacial

Exclusion criteria

(n=29), hepatobiliary (n=20), colorectal (n=16), with only a

The patients were evaluated and inpatient ward medication
charts were screened, to exclude if one or more of the
following criteria were met: regularly prescribed antiemetics
as an inpatient; patients under the age of 16; intensive care
unit (ICU) admission; receiving chemotherapy treatment; for
non-operative management; deceased during the admission.
A chemotherapy agent is defined as specific chemical agents
or drugs that are selectively destructive to malignant cells and
tissues used for the treatment of cancer.

represented.

small number of breast/oncology/endocrine (n=12) patients

Outcome measures
The primary objectives for this audit was to determine
the most commonly prescribed antiemetics, which includes
medication dosage (dose, frequency and maximum dose)
and to compare antiemetic prescribing patterns for surgical
patients against local, national and international guidelines for
the indication of PONV.

Figure 1: Flow Diagram of the most common antiemetics and the number of
antiemetics administered.
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Primary outcome results

Discussion

Ondansetron was found to be the most commonly
prescribed (65.5%) antiemetic. Followed by, metoclopramide
(21.5%) and then droperidol (7.4%). The least prescribed
agents included cyclizine, prochlorperazine and domperidone,
which collectively accounted for 3.1% of total prescription
orders. No antiemetic agents were prescribed for 2.5% of the
patient cohort (Figure 2).

Nausea and vomiting is a post-operative complication
which causes electrolyte imbalance, dehydration, increased
pain as well as aspiration.(4) The purpose of the audit was to
determine the most commonly prescribed antiemetic agents
used. Medication dosages and completeness of antiemetic
prescribing were also portrayed within the findings.

Patients were prescribed 0, 1, 2 or more antiemetics for
multimodal therapy. A total of 3.5% (n=14) of patients were
not prescribed antiemetic agents. From all ward inpatient
medication chart orders, a total of 57.3% (n=231) patients were
prescribed only one antiemetic agent, with the remaining 39.2%
(n=158) patients were prescribed two or more antiemetics for
PONV.

Table 1: Patient Characteristics.
Patients Characteristic (n=403)

Male

Female

Unknown

Gender

234 (58.1%)

169 (41.9%)

N/A

Age (years)

49±20

50±21

N/A

Weight mean(kilograms)

86.6±19.8
(52.3%)

72.5±19.7
(38.8%)

(8.9%)

174.7± 9
(42.7%)

161.5±8.8
(30.0%)

(27.3%)

47

15

Height mean (centimetres)
Smoking Status
Yes (n=62)
Surgery Unit

79

Most common antiemetics
Ondansetron
is
a
potent,
highly
selective
5-Hydroxytryptamine type 3 (5-HT3) receptor antagonist and
is considered to be the ‘gold standard’ antiemetic treatment
[6,8]. It is recommended for both prophylaxis and curative
therapy for PONV without producing significant side effects
[9]. It is marketed and available for administration by PO or
IV route [10]. The benefit of ondansetron as an antiemetic is
the ability to be used both at induction of anaesthesia and as
a treatment option post-surgery [9]. A controlled study that
compared ondansetron given before induction of anaesthesia
and after surgery, demonstrated that patients who received
ondansetron after surgery were associated with a decrease
incidence of emesis [11]. The terminal elimination half-life
of ondansetron after PO dosing is 4.1 to 11.6 and 2.5 to 6.1
hours after IV dosing [10]. The high percentage of patients
administered this agent may be due to its safety profile in renal
and mild hepatic impairment. Patients with moderate and
severe hepatic impairment should not exceed a total daily dose
of 8mg [10].

Total %

Breast/Oncology/Endocrinology (n=12)

2 (16.7%)

10 (83.3%)

3.0%

Colorectal (n=16)

8 (50.0%)

8 (50.0%)

4.0%

Emergency General Surgery (n=81)

42 (51.9%)

39 (48.1%)

20.1%

Otolaryngology and Head and Neck
(n=12)

9 (75.0%)

3 (25.0%)

3.0%

Hepatobiliary (n=20)

10 (50.0%)

10 (50.0%)

5.0%

Oral Maxillofacial Surgery (n=29)

16 (55.2%)

13 (44.8%)

7.2%

Orthopaedics (n=111)

62 (55.9%)

49 (44.1%)

27.5%

Plastics (n=50)

34 (68.0%)

16 (32.0%)

12.4%

Trauma (n=34)

21 (61.8%)

13 (38.2%)

8.4%

Urology (n=38)

30 (78.9%)

8 (21.1%)

9.4%

Figure 2: The most commonly prescribed antiemetic agents at RMH.

A high percentage of prescribing contained the route of
administration to be documented as PO/IV, of which two
orders did not specify the route of administration. Ondansetron
illustrates the significance of identifying the suitable route of
administration. In the study by Sadawarte et al. it concluded
that the effect of ondansetron PO 8mg was comparable to
ondansetron IV 4mg in the setting of PONV [12]. This determines
a difference in strength and effectiveness when comparing PO
and IV ondansetron. The maximum daily dose for ondansetron
IV is 16mg [13], whilst PO ondansetron can be used up to 24mg.
If both the PO/IV route is prescribed together, it can potentially
cause the maximum daily dose to be exceeded which increases
side effects such as QT prolongation [12]. It was evident that
prescribing PO/IV together was commonly seen throughout
this audit. A lack of awareness of both the local guidelines,
potential pharmacokinetic properties and time restrictions
may be related to the high incidence of PO/IV prescribing.
Future education regarding route of administration may
improve prescribing practice and ultimately avoid negative
adverse events.
Metoclopramide is a selective dopamine-2 (D2) antagonist
used to prevent or relieve the symptoms of nausea and vomiting.
It is a weak antiemetic with an elimination half-life of 2.5 to
5 hours [10]. Despite the fact that metoclopramide has limited
effectiveness in PONV [14], it is the second agent of choice
after ondansetron in this audit. Prescribing metoclopramide
for the indication of general nausea and vomiting is widely
accepted in practice, which may justify the high number
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of antiemetic orders. Metoclopramide recommended PO/
IV dose in the setting of PONV is 10mg, three times daily,
maximum dose of 30mg per 24 hours for no longer than five
days [10]. Patients were prescribed at doses of 10mg or 20mg
predominately. An alarming 12% of patients were prescribed
in excess of the national recommendations. Excessive doses of
metoclopramide have been associated with tardive dyskinesia,
arrhythmias and neuroleptic malignant syndrome. These side
effects are seen to be dose and duration-dependent [15]. The
absence of a maximum dose may increase the risk of supratherapeutic dosing and have potential for negative clinical
patient outcomes.
Droperidol, a potent D2 antagonist with serotonergic
and histamine antagonism, was one of the least common
antiemetics prescribed in this audit despite extensive
documented benefits for the treatment of PONV [6]. Droperidol
is a first-generation antipsychotic with beneficial antiemetic
activity. The infrequent prescribing of droperidol in this audit
may be due to the attitudes and stigma associated with its
primary indication [16].
Droperidol is used as an adjunct antiemetic, for further
symptomatic relief of PONV [10]. Prescribing concomitantly
with ondansetron for multimodal antiemetic therapy was for
all droperidol orders. A clinical study by Chandrakantan et
al. showed that droperidol combined with ondansetron was
more effective than either drug by itself, with no additional
cardiovascular risk [17]. Droperidol and metoclopramide both
provide dopamine antagonistic effects. A recent analysis
suggests that low dosage droperidol (≤1mg) has considerably
lower side effects and adequate antiemetic effect when
compared to metoclopramide (<20mg) [18]. Many side effects
seen in the use of droperidol may be dose-dependent, with doses
ranging from 2.5mg to a maximum of 20mg in 24-hours [10].
Only a low dose range of droperidol was prescribed in the audit.
This finding was exceptional, as recommended doses of up to
1.5mg in the setting of PONV are not suggested to be associated
with severe QT prolongation [19-21]. Omitted prescribing for
maximum dose per 24 hours was found in a majority of orders,
and this is not consistent with local guidelines as there is
potential to increase the risk of unwanted adverse effects.

A proportionally lower number of patients received two
antiemetics or more. Different classes of antiemetics have
different mechanisms of action. The guidelines suggest that
using more than one antiemetic is not only more effective, but
also reduces the likelihood of side effects [6]. Increasing the
number of antiemetics administered, lowers the doses that are
prescribed [6]. The 5-HT3 antagonists have better antiemetic
than antinausea efficacy but are associated with headaches.
These drugs can be used in combination with droperidol, which
has greater antinausea efficacy and is associated with lower
risk of headaches [17].

Limitations
Data was collected from an electronic medical database. The
limitation of collecting data retrospectively meant there was a
potential for incomplete data. Approximately 33% of patients
had omitted Medication Management Plans (MMPs). MMPs
are a collection tool utilised by clinical pharmacists to obtain
relevant patient medication information, including regular
medications, smoking status and previous medical history
[25]. MMPs were accessed to ensure patients screened, met the
inclusion criteria.
The type of surgery undertaken by each patient was
not audited. Certain surgeries, i.e. those involving the
gastrointestinal system (laparoscopy) have some evidence to
suggest patients may be at a greater risk of PONV [6]. To reduce
variability between surgery type, technique used, and risk of
PONV; classification of surgeries by unit was used (Appendix
A). Primary outcomes were measured via prescribing patterns
and adherence to current hospital guidelines. The authors
recognised detailed reporting of specific surgical procedures
may influence the incidence of PONV and this may inevitably
affect the prescribing of antiemetics administered to the
patient and thus recommended this be reviewed in future
research proposals [26].
An echocardiogram (ECG) is used to monitor cardiac
abnormalities. Some antiemetic agents have been associated
with the risk of causing QT prolongation, which has been
related with fatal arrhythmias [27]. However, the authors of

Multimodal therapy

this audit accepted that it is difficult to conclusively equate

A minority of patients were not prescribed antiemetics.
This may be a result of the low risks associated with both the
type and duration of surgery [22]. A patient reported case study
by Phillips et al confirmed that every 30 minute increase in
surgical time, resulted in a 60.0% increase in the baseline risk
of PONV [23]. Surgeries lasting less than 60 minutes have a
decreased risk of patient experiencing PONV [23].

antiemetic prescribing. Therefore, as this study did not focus

More than half of the participants within the audit
were prescribed a single antiemetic agent. Prescribing one
antiemetic alone may be based on economic considerations
within the tertiary hospital. Recognising a gap in knowledge,
the professional judgement and medication preferences of the
prescriber may be influencing factors for prescribing a single
antiemetic agent [24].

the presence of an ECG to QT monitoring as a result of
on ECG interpretation this limits the correlation between the
management of PONV and individual patient risks.

Conclusion
Ondansetron was the most common antiemetic prescribed
for PONV. This coincides with the mentioned local, national and
international guidelines as first-line therapy. Single antiemetic
therapy was prescribed greater than the recommended
multimodal approach; further research is warranted to develop
effective strategies to bridge this treatment gap. Implementing
good quality use of medicines and prescribing patterns by
adhering to guidelines will reduce negative health outcomes
and enhance patient satisfaction.
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