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Introduction
Postoperative nausea and vomiting (PONV) 
is a frequent complication after any surgical 
intervention, including cardiac surgery 
where incidence can reach 70%.[1,2] Proposed 
explanations for these prevalent complications 
include particularly prolonged surgery 
with gut hypoperfusion, and endogenous 
catecholamine surge.[3,4]

Close attention should be paid to PONV 
after surgery in fragile cardiac patients 
in light of increased metabolic demands 
during emesis and the risks of aspiration. 
Prophylaxis is now a well‑accepted 
approach for decreasing PONV after 
noncardiac surgery. Drugs typically 
used for prophylaxis are independently 
associated with a 26% decrease in PONV, 
notably droperidol, ondansetron, and 
dexamethasone. Further decreases are 
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Abstract
Context: The role of prophylaxis for postoperative nausea and vomiting (PONV) in 
cardiac surgery is under debate. Aims: To study the risk factors for PONV after cardiac 
surgery and the role of betamethasone with or without droperidol for its prevention. 
Setting and Design: Randomized open‑label controlled study comparing standard care with 
PONV prophylaxis from February to November 2016. Methods: Five hundred and two patients 
with planned nonemergent cardiac surgery were included. Interventions: In the intervention arm, 
PONV prophylaxis (4 mg betamethasone with/without 0.625 mg droperidol) was administered 
in high‑risk patients (two or more risk factors). Patients in the control arm were treated as 
per routine hospital practices. Results: Female sex, past history of PONV, and migraines 
were associated with a significantly increased risk of PONV, while motion sickness, smoking 
status, and volatile anesthetics were not. Pain and treatment with nefopam or ketoprofen 
were associated with an increased risk of PONV. PONV was less frequent in the active arm 
compared to controls (45.5% vs. 54.0%, P = 0.063; visual analogic scale 10.9 vs. 15.3 mm, 
P = 0.043). Among the 180 patients (35.6%) with ≥2 risk factors, prophylaxis was associated 
with reduced PONV (intention‑to‑treat: 46.8% vs. 67.8%, P = 0.0061; per‑protocol: 39.2% vs. 
69%, P = 0.0002). In multivariate analysis, prophylaxis was independently associated with 
PONV (odds ratio [OR]: 0.324, 95% confidence interval: 0.167–0.629, P = 0.0009), as were 
female sex, past history of PONV, and migraines (OR: 3.027, 3.031, and 2.160 respectively). No 
drug‑related side effects were reported. Conclusion: Betamethasone with/without droperidol was 
effective in decreasing PONV in high risk cardiac surgical patients without any side effect.
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observed with intravenous anesthesia, 
and/or midazolam.[5,6]

However, the role of prophylaxis for 
PONV in cardiac surgery is up for 
debate, following a report from a study 
showing a considerably lower prevalence 
of nausea (19.7%) and vomiting (4.3%) 
after cardiac surgery with fast‑track 
anesthesia when effective rescue 
treatment was implemented, leading 
the authors to discourage the use of 
prophylaxis.[4] A further argument against 
the use of prophylaxis lies in the fact 
that droperidol and ondansetron may be 
associated with increased QT duration 
and cardiac arrhythmias. In this context 
of clinical equipoise in the cardiac 
surgery setting, we aimed to investigate 
the role of risk factors in the decision 
to administer PONV prophylaxis after 
cardiac surgery.

This is an open access article distributed under the terms of the 
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License, which allows others to remix, tweak, and build upon the 
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new creations are licensed under the identical terms.
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Methods
We designed a randomized open‑label study comparing 
standard care (risk factor assessment not available for 
clinicians and no consequent intervention) with prophylaxis 
for postoperative nausea and vomiting after cardiac 
surgery (PONVACS) in high‑risk patients. The trial was 
carried out in a single French institution and is registered 
at ClinicalTrials.gov (NCT02744495). Ethical approval for 
this study (Ethical Committee N° 15049, CPP Ile de France 
XI) was provided by the regional Ethical Committee, 
location Saint‑Germain en Laye, France (Chairperson 
Sabine de la Porte) on February 1, 2016 (2015‑A01440‑49). 
Patients provided informed consent.

Patients with planned cardiac surgery were screened for 
inclusion. Inclusion criteria were planned nonemergent 
cardiac surgery performed using median sternotomy, 
age ≥18 years, coverage with the French Social Security, 
and physician approval for study participation. Exclusion 
criteria included pregnancy, contraindication to antiemetics, 
chronic antiemetic use, and emergent or complicated 
surgery.

Data for the presence of specific risk factors for PONV, 
including Apfel et al. and Koivuranta et al. scores,[7,8] were 
collected and patients were randomized by permutation 
blocks of 100 into two arms. As some risk scores 
incorporate postoperative opioid use as a risk factor, we 
defined high‑risk as having two or more factors among 
the following: female sex, nonsmoker, migraine sufferer, 
motion sickness, and a past history of PONV.

Control arm ‑ Data on PONV risk factors were not made 
available to physicians so prophylaxis was not administered 
irrespective of the patient’s risk score. Patients were treated 
according to the physician’s decision in line with routine 
hospital practice.

Active arm ‑ PONV risk factors were collected 
preoperatively and made available to the physicians. 
Prophylaxis was indicated if a patient had two or more 
risk factors, and composed of betamethasone (4 mg) 
immediately after cardiac surgery upon arrival in the 
Intensive Care Unit (ICU). Patients with three or more risk 
factors also received droperidol (0.625 mg).

Surgery and anesthetic management

Patients were intubated after induction of anesthesia 
with midazolam, etomidate, atracurium and sufentanyl. 
Maintenance was performed with atracurium, sufentanyl, 
and propofol, +/− volatile anesthetics, but without nitrous 
oxide. Median sternotomy, normothermic cardiopulmonary 
bypass, and warm blood cardioplegia were performed 
whenever needed, without corticosteroids. Full 
heparinization was antagonized by protamine sulphate. 
Subxiphoïdal chest tubes (18 or 28 Fr) were used to 
drain pericardial and mediastinal spaces (with or without 

additional pleural tubes). Sternal bone was closed with steel 
wires and stitches, and skin was sutured intracutaneously. 
At the end of surgery, sedatives were interrupted and 
patients were transferred to the ICU for fast‑track 
postoperative care. Patients were extubated when they were 
without risk of reoperation, rewarmed, awake, and able to 
successfully perform a spontaneous breathing test (median 
extubation time 4 h). Preoperative cefazolin was continued 
for 24–48 h, and paracetamol (1 g/6 h) was administered to 
all patients. No nasogastric tubes were inserted.

Outcomes

All outcomes were assessed at 48 h after surgery.

The primary endpoint was the occurrence of PONV, 
assessed by nurses over the entire 48 h period. Secondary 
endpoints were the number of nausea and vomiting events, 
each assessed according to a visual analog scale (VAS) in 
terms of severity (where 0 and 100 mm represent no and 
maximal intensity, respectively), and antiemetics used 
to treat each episode (rescue therapy was administered 
following a nurse‑driven procedure); postoperative 
pain (VAS; 0 and 100 mm indicating no and maximal pain, 
respectively) with number, type, and dose of analgesic 
drugs used; and postoperative discomfort (VAS). A VAS of 
40 mm was considered the threshold of tolerability for all 
parameters. As a range of analgesic drugs were used, we 
calculated a “morphine‑equivalent” dosage that approached 
the equivalent dose of parenteral morphine (mg) received. 
Morphine‑equivalent (mg) = morphine (mg) + ketoprofen 
(mg)/50 + nefopam (mg)/20 + tramadol (mg)/50.

Safety data collected included side effects, delirium, and 
QT corrected intervals in the electrocardiograms before and 
after surgery. We retrospectively defined QTc prolongation 
as (QTc post‑ QTc pre‑surgery) above the median value 
(30 ms in our study).

Statistical analyses

Data were expressed in number (%), median (interquartile 
range), and mean (± standard deviation). Categorical 
variables were compared using Chi‑square test, and 
continuous variables using Mann–Whitney U‑test. Logistic 
regression, incorporating variables with P < 0.1 in univariate 
analysis, was then performed as multivariate analysis. 
A P < 0.05 was considered significant. Analyses were 
performed with Statview 5.0®, in a nonblinded manner.

Sample size

The study was designed with 80% power to detect a relative 
difference of 28% between groups (with a significance level 
of 5%). With the assumption of a 50% risk of PONV in the 
control group, a total of 400 patients was planned. Inclusion 
was ultimately prolonged given that few patients included 
had risk factors, and several protocol violations occurred 
early in the study. Analyses were performed according to 
the intention‑to‑treat, and per‑protocol principles.
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Results
Postoperative nausea and vomiting and rescue 
management

A total of 502 patients were included over a 10‑month 
period from February to November 2016, 300 in the 
control arm and 202 in the active arm [Figure 1]. Patients 
had a mean age of 70 years ±7. In terms of cardiac 
surgery, 321 (64%) underwent a coronary artery bypass 
graft and 236 (47%) had heart valve surgery (that could be 
combined). At 1 month postsurgery, none had died.

Analysis of the presence of PONV risk factors showed that 
patients in the active arm had significantly higher incidence 
of motion sickness, migraines and a past history of PONV, 
although the latter factor was borderline significantly 
different [Table 1]. Apfel and Koivuranta scores did not 
differ significantly. A high‑risk for PONV (≥2 risk factors) 

was reported in 180 patients (35.9%). In the context of 
the study, 254 patients (50.6%) experienced PONV, with 
nausea reported in 176 patients (35.1%; 1.1 ± 1.1, up to six 
occurrences), and vomiting in 144 patients (28.7%; 1 ± 1.1, 
up to six occurrences). Patient characteristics in terms of 
PONV risk factors are presented according to patients who 
did or did not experience PONV in Table 2 and Figure 2. 
Incidences of the majority of risk factors were significantly 
higher in patients who experienced PONV, and significantly 
higher mean scores were seen for the Apfel and Koivuranta 
scores as well as for VAS pain.

PONV was considered to be a mild discomfort, as assessed 
by VAS (11.9 mm ± 19.9), although for 46 patients (9.2%) it 
was considered the greatest discomfort experienced in terms 
of their surgical recovery in 45 patients (9.0%) [Table 3]. 
PONV was considered intolerable (VAS ≥40 mm) in 
70 patients (13.9%). Rescue antiemetics were used in 
152 patients (30.3%): metoclopramide (10.3 ± 6.8 mg) and 
ondansetron (1.4 ± 2.2 mg).

Prophylaxis

Out of 202 patients included in the active arm, 
63 patients (31.2%) had PONV risk factors and 50 (24.8%) 
received prophylaxis, compared to in the control arm 
in which 117 patients (39.0%) had risk factors and 
3 (1%) received prophylaxis. Protocol violations were 
reported in 16 patients (3.2%), including administration 
of corticoids for various reasons in the control arm, and 
failure to follow the protocol in the active arm.

A summary of PONV, its effect and the use of rescue 
medication is provided in Table 3. Patients randomized 

Table 1: Clinical characteristics in terms of risk factors 
for postoperative nausea and vomiting, according to the 

control arm (n=300) or active arm (n=202)
Control arm 

(n=300), n (%)
Active arm 

(n=202), n (%)
P

Female sex 77 (25.7) 53 (26.2) 0.89
Nonsmoker 230 (76.7) 150 (74.3) 0.54
Past history of PONV 37 (12.3) 14 (6.9) 0.049
Motion sickness 46 (15.3) 14 (6.9) 0.0044
Migraines 40 (13.3) 15 (7.4) 0.038
Apfel score 1.4±0.9 1.3±0.9 0.17
Koivuranta score 2.3±0.9 2.1±0.8 0.10
Volatile anesthetics 260 (86.7) 167 (82.7) 0.22
PONV: Postoperative nausea and vomiting

Assessed for eligibility (n = 598)

Excluded (n = 96)
♦ Not meeting inclusion criteria (n = 64)
♦ Declined to participate (n = 12)
♦ Other reasons (n = 20)

PONV (n = 162, 54.0%)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Allocated to control(n = 300)
With PONV risk factors (n = 117)
♦ Received prophylaxis (n = 3)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

PONV (n = 92, 45.5%)

Allocation

Results

Follow-Up

Randomized (n = 502)

Allocated to intervention (n = 202)
With PONV risk factors (n = 63)
♦ Received allocated intervention (n = 50)
♦ Did not receive allocated intervention (n = 13)

Figure 1: Flow chart of patient inclusion and outcome



Champion, et al.: PONVACS prophylaxis for cardiac surgery

Annals of Cardiac Anaesthesia  |  Volume 21  |  Issue 1  |  January‑March 2018 11

to the active arm experienced borderline less PONV 
than in the control arm (45.5% vs. 54.0%, P = 0.063; 
mean VAS PONV score was 10.9 mm vs. 15.3 mm, 
P = 0.043). When analyzed in the 180 patients with risk 
factors, prophylaxis was significantly associated with 
reduced PONV (intention‑to‑treat: 46.8% vs. 67.8%, 
P = 0.0061; per‑protocol: 39.2% vs. 69%, P = 0.0002). In 
the multivariate analysis, prophylaxis was independently 
associated with PONV (odds ratio [OR] 0.324, 95% 
confidence interval [CI]: 0.167–0.629, P = 0.0009), as 
were female sex, past history of PONV, and migraines 
[OR: 3.027, 3.031, and 2.160 respectively, Figure 3].

No side effects related to the drugs were reported, 
with notably no differences in QTc duration [Table 4]. 
Interestingly, women had significantly longer QTc 
pre‑surgery (439 vs. 421 ms, P < 0.0001), but fewer women 
experienced QTc prolongation than men (49 women [38%] 
vs. 204 men [55%], P = 0.0008; mean QTc postsurgery 
468 vs. 458 ms, P = 0.002). Ventricular arrhythmias 
occurred in four patients in the control arm, and in three 
patients in the active arm (P = 0.8), each of which was 
related to myocardial infarction.

Pain and analgesia management

Mean postoperative morphine intake was significantly 
higher in the active arm compared to the control 
arm (10.8 vs. 19.8 mg, respectively; P = 0.0011), 
however morphine‑equivalent intake, pain assessment and 
management did not differ [Table 5]. A significantly higher 
proportion of patients with PONV reported intolerable 
pain (VAS >40) than patients without (OR: 1.55; 95% 
CI: 1.08–2.21; P = 0.17) [Table 2]. Patients treated with 
nefopam (OR: 1.47; 95% CI: 1.03–2.09; P = 0.034) and 
ketoprofen (OR: 1.70; 95% CI: 1.08–2.70; P = 0.023) were 
both significantly more likely to experience PONV. However 
significance was not seen with tramadol, morphine, or other 
treatments. Although pain was not independently associated 
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Table 2: Clinical characteristics in terms of risk factors 
for postoperative nausea and vomiting, according to the 

presence (n=254) or absence (n=248) of postoperative 
nausea and vomiting

PONV 
(n=254), n (%)

No PONV 
(n=248), n (%)

P

Female sex 87 (34.3) 43 (17.3) <0.0001
Nonsmoker 189 (74.4) 191 (77) 0.49
Past history of PONV 38 (15.0) 13 (5.2) 0.0003
Motion sickness 35 (13.8) 25 (10.1) 0.202
Migraines 38 (15.0) 17 (6.9) 0.0036
Volatile anesthetics 213 (83.9) 214 (86.3) 0.45
Apfel score 1.5±0.9 1.2±0.8 0.0039
Koivuranta score 2.4±0.9 2.1±0.7 0.0029
VAS pain 41±22 37±24 0.041
VAS pain >40 119 (46.9) 90 (36.3) 0.017
PONV: Postoperative nausea and vomiting, VAS: Visual analog scale

Table 3: Postoperative nausea and vomiting, discomfort 
induced by postoperative nausea and vomiting assessed 
by the visual analogic scale, and rescue management, 

according to the control arm (n=300) or active arm (n=202)
Control arm 

(n=300), n (%)
Active arm 

(n=202), n (%)
P

PONV 162 (54.0) 92 (45.5) 0.063
Mean nausea±SD 1.15±1.17 1.15±1.17 0.97
Mean vomiting events±SD 1.1±1.2 0.8±1 0.046
Antiemetics 96 (32.0) 58 (28.7) 0.43
Metoclopramide±SD (mg) 11.1±6.9 9.3±9 0.096
Ondansetron±SD (mg) 2.4±2.9 1.1±2.1 0.011
Mean VAS PONV 
score±SD

15.3±22.6 10.9±19.1 0.043

VAS PONV ≥40 51 (17.0) 19 (9.4) 0.016
PONV worst discomfort 
experienced

31 (10.3) 15 (7.4) 0.27

PONV: Postoperative nausea and vomiting, VAS: Visual analog 
scale, SD: Standard deviation

with PONV in the primary multivariate analysis, when risk 
factors were considered as a binary variable (at risk or not 
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at risk, i.e., <2 or ≥2 risk factors), it reached statistical 
significance (OR: 1.5; P = 0.03).

Discussion
Incidence and prophylaxis of postoperative nausea and 
vomiting

In our study of 502 patients after cardiac surgery, although 
36% were considered high‑risk, half (51%) of the study 
population experienced PONV. While it was generally 
well‑tolerated, PONV was a very significant complication 
for more than one in ten patients, and required rescue 
antiemetics in 30%. The incidence of PONV seen in our 
study is coherent with previous reports, which range from 
approximately 30% to 45%.[9,10] Our study adds to current 
knowledge of the prevalence of PONV after cardiac surgery 
in the fast‑track management setting. Several hypotheses 
as to the cause of PONV are possible including prolonged 
surgery, a large amount of preoperative opioids, and gut 
hypoperfusion in patients without prolonged sedation.

Our intervention protocol resulted in a slightly lower 
incidence PONV. While it failed to reach statistical 

significance in the overall population, it did result in 
significantly less vomiting and improved tolerance from the 
patient perspective, as assessed by VAS. When restricted 
to patients with at least two risk factors (36% of the 
overall population), the multivariate analysis showed that 
prophylaxis resulted in a three‑fold decrease in PONV. 
In contrast in the 322 patients (64% of the population) 
who did not receive prophylaxis, incidence of PONV was 
similar in the control and active arms. The statistical design 
of the study between the active and intervention arms 
makes it improbable that these results were obtained by 
chance and likewise the two arms were well‑balanced in 
terms of clinical characteristics. Accordingly, global scores 
of risk for PONV did not differ between arms, and these 
results are coherent with published studies consistently 
showing benefits of prophylaxis, including in cardiac 
surgery.[9‑11] The limitation of these published studies is 
however, that only one treatment at a time was assessed. 
We performed our study in order to validate a protocol of 
prophylaxis with multiple drugs (zero, one or two), taking 
into account individual risk of PONV.[5] Our protocol was 
relatively well followed, but prophylaxis was not performed 
intra‑operatively. We decided to administer prophylaxis 
at the end of the prolonged surgery, immediately upon 
ICU arrival. Given that median extubation time was short 
(four hours), it is improbable that efficiency would be 
improved by administering the drugs earlier.

We decided to give first‑line betamethasone for several 
reasons, including cost, effectiveness for PONV 
prophylaxis, tolerance, and its anti‑inflammatory properties 
that may be valuable for improving shivering, and recovery 
after ischemia reperfusion, despite no valuable effects for 
hard outcomes after cardiac surgery.[5,11‑15] This approach 
was also used to allow for administration of rescue 
antiemetics with first‑line ondansetron and metoclopramide.

Midazolam may be preferred over ondansetron if it is 
used at low doses or in (rare) patients with indications 
for prolonged mechanical ventilation.[6] Similarly, 
prophylaxis with metoclopramide is more effective than 
with ondansetron, and is the preferred option;[10] thus, 
ondansetron could be administered as rescue therapy if 
needed. However, we considered that dexamethasone is 
the preferred choice as an effective treatment for PONV 
prophylaxis, as it may decrease postoperative inflammation 
and atrial fibrillation, and improve recovery.[13] Alternatively 
or in addition, droperidol is effective and safe, although it 
should not be administered to patients with extrapyramidal 
disease.[9]

The conclusions we can draw do not extend to the 
efficiency of different protocols such as adding 
ondansetron as prophylaxis for very high‑risk patients, 
or prophylaxis with betamethasone or/and droperidol for 
patients with no, one or two risk factors, respectively. We 
have now proven that administering 4 mg betamethasone 

Table 4: Safety parameters, according to the control 
arm (n=300) or active arm (n=202)

Control arm 
(n=300), n (%)

Active arm 
(n=202), n (%)

P

Drug‑related side effects 0 0 ‑
Delirium 11 (3.7) 7 (3.5) 0.91
Median QTc presurgery 423 (406‑445) 423 (404‑444) 0.24
Median QTc postsurgery 459 (440‑484) 456 (439‑479) 0.22
QT prolongation* 143 (47.7) 110 (54.5) 0.14
*QTc prolongation: QTc post‑ QTc presurgery above the median 
value (30 ms in our study)

Table 5: Pain and discomfort assessed according to 
the visual analogic scale, and subsequent analgesic 

management, according to the control arm (n=300) or 
active arm (n=202)

Control arm 
(n=300), n (%)

Active arm 
(n=202), n (%)

P

Morphine 35 (11.7) 25 (12.4) 0.81
Mean morphine (mg) 10.8±11.3 19.8±14 0.0011
Mean 
morphine‑equivalent (mg)

7.1±9.1 8±10.3 0.60

Nefopam 168 (56) 115 (56.9) 0.84
Mean nefopam (mg) 52.4±41.3 57.2±41.4 0.19
Ketoprofen 57 (19) 36 (17.8) 0.74
Ketoprofen (mg) 232±130 203±134 0.20
Tramadol 147 (49) 86 (42.6) 0.16
Mean tramadol (mg) 201±123 187±106 0.57
Mean VAS pain score 39.4±23.4 38.1±23.3 0.58
Mean VAS discomforts 
score

38.2±28.1 34.2±27.6 0.18

VAS: Visual analog scale
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immediately after cardiac surgery for patients with two 
risk factors (and additional 0.625 mg droperidol if three 
factors or more are present) is safe and efficient (but is not 
adequate for preventing PONV in the overall population). 
Other nonpharmacologic measures, such as gastric 
emptying by nasogastric tube may be more efficient, 
although not performed in our patients.[16] However, 
routine nasogastric tube may promote pulmonary 
complications. Further studies are necessary to fine‑tune 
the optimal prophylaxis protocol(s) of PONV in cardiac 
surgery.

Risk factors for postoperative nausea and vomiting

Volatile anesthetics have a particular role in cardiac surgery, 
including preconditioning. We did not find an association 
between volatile anesthetics (in 85.1% of our patients) 
and PONV. Nonetheless, this should not limit their broad 
use in cardiac surgery.[17] We failed to show a significant 
association between the presence of motion sickness or 
smoking status and occurrence of PONV. However based 
on current knowledge, significant motion sickness should 
be considered as a risk factor for PONV.[7,8] Clearly, 
quitting smoking as early as possible in all patients should 
be a priority, and particularly so in cardiac patients. Other 
risk factors, such as female sex, past history of PONV, and 
migraines were associated with two to three‑fold increased 
PONV.[7,8,18] We also believe that our prophylaxis protocol 
should be intensified after cardiac surgery, as more than 
half of our patients experienced PONV and risk factors 
were independent.

Pain and pain management

We hypothesized that prophylaxis of PONV may facilitate 
analgesic management and subsequently improve 
postoperative pain and discomfort in high‑risk cardiac 
surgery patients; however we failed to validate this 
hypothesis. Moreover, there was a converse indication 
with a higher mean morphine dose administered in the 
active arm. Nonetheless, we believe that this finding was 
random because neither morphine‑equivalent dosage, nor 
pain VAS differed between arms. Moreover, PONV were 
lower in the active arm despite higher morphine dosage. 
One possible way to manage PONV and hyperalgesia may 
be to administer clonidine, dexmedetomidine, or ketamine; 
this hypothesis has yet to be proven.[19] In addition, several 
analgesic management strategies have been associated with 
decreased PONV, including paracetamol, non‑steroidal 
anti‑inflammatory drugs alone, and combined with 
dexamethasone (± gabapentine).[20‑22] Pain management 
specifically after cardiac surgery is our focus in this study 
and this area requires dedicated studies to identify the 
optimal protocol. However, it is of note that we were able 
to confirm the finding that pain is associated with PONV, 
independently of its analgesic management.[20] Our findings 
further support the difficulty of combating pain and PONV 
after cardiac surgery.

Safety

Although we observed QTc prolongations in some cases 
before but mainly after cardiac surgery, PONV prophylaxis 
did not play an apparent role in this. The cardiac disease 
and intake of other cardiac drugs (not reported in our study) 
may have been of importance. Female sex was associated 
with longer pre‑ and (to a less extent) postsurgery QTc, 
but less QTc prolongation. In these fragile patients, PONV 
prophylaxis was considered safe, without any side effects 
related to the drugs.

Conclusion
betamethasone with/without droperidol was effective in 
decreasing PONV in high risk cardiac surgical patients 
without any side effect was effective in decreasing 
PONV without any side effects. Absence of prophylaxis, 
female sex, past history of PONV, and migraines were 
independently associated with about 3‑fold increased 
PONV.
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