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ABSTRACT
Introduction: Pregabalin is an antiepileptic drug with antiemetic 

properties. We evaluated prophylactic oral pregabalin as compared with 

ondansetron for postoperative nausea and vomiting (PONV) in patients 

undergoing mastoid surgery in a randomized double-blind study.

Material and Methods: Two hundred patients of ASA physical status I 

and II, scheduled to undergo mastoid surgery, were randomly assigned 

into two groups to receive 150 mg pregabalin or 8 mg ondansetron 

one hour before surgery. Standard anaesthesia technique was used in 

all patients. Episodes of PONV were recorded during the first 24 hours 

for two time periods: 0–2 and 2–24 hours. Data regarding adverse 

effects, such as dizziness, headache and drowsiness, were also collected. 

Categorical variables were expressed as frequency (%) and chi-square 

test was applied to test the significance of association between groups 

and variables. Continuous variables were expressed as Mean with 95% 

confidence intervals. T-test was performed to compare the mean of 

variables between two groups. Kaplan-Meier survival analysis was 

performed for comparing mean or median time of events. Log-rank test 

was used to test the median survival time. Kolmogorov-Smirnov test 

was used for testing the equality of the distribution function of sedative 

score at each time point.

Results: Pregabalin prophylaxis in patients undergoing mastoid surgery 

delays the onset and decreases the episodes of vomiting within 

2-hours of surgery as compared to ondansetron 8mg. It also reduces 

the incidence of nausea in the postoperative period, albeit at the cost of 

higher incidence of sedation.

Conclusion: Pregabalin effectively suppresses PONV in mastoid surgery.

RESUMO
Introdução: A pregabalina é um fármaco antiepilético com propriedades 

antieméticas. Neste estudo randomizado duplamente cego, avaliamos 

a administração profilática de pregabalina oral versus ondansetron para 

náuseas e vómitos pós-operatórios (PONV) em doentes submetidos a 

cirurgia mastóidea.

Material e Métodos: Duzentos doentes, estado físico ASA (American 

Society of Anesthesiology) I e II, propostos para cirurgia mastóidea, 

foram randomizados em dois grupos, para administração de 150 mg 

pregabalina ou 8 mg de ondansetron, uma hora prévia à cirurgia. Todos 

os doentes foram submetidos a técnica anestésica protocolada. Os 

episódios de PONV foram registados nas primeiras 24 horas em dois 

períodos: 0-2 e 2-24 horas. Foram igualmente registados dados relativos 

a efeitos adversos como tonturas, cefaleias e sedação.

As variáveis categóricas foram expressas em frequência (%) e o teste 

de qui-quadrado foi aplicado para testar a significância da associação 

entre os grupos e variáveis. As variáveis contínuas foram expressas em 

média com intervalos de confiança de 95%. O teste T foi aplicado para 

comparar a média das variáveis entre dois grupos. A análise de sobrevida 

de Kaplan-Meier foi aplicada para comparar a média ou mediana do 

tempo dos eventos. O teste de log-rank foi usado para testar o tempo 

médio de sobrevida. O teste de Kolmogorov-Smirnov foi usado para 

testar a igualdade da distribuição do score sedativo em cada período 

de tempo.

Resultados: A profilaxia com pregabalina em doentes submetidos a 

cirurgia mastóidea, atrasa o aparecimento e diminui os episódios de 

vómitos no período de 2 horas após cirurgia quando comparado com 

ondansetron 8 mg. A incidência de náuseas no pós-operatório também 

foi reduzida mas verificou-se aumento da incidência de sedação.

Conclusão: A pregabalina revelou-se eficaz na profilaxia de PONV na 

cirurgia mastóidea.
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INTRODUCTION
Postoperative nausea and vomiting (PONV) can occur in up 
to 80% of high risk patients causing distress to the patient 
apart from increasing healthcare cost.1 PONV contributes 
to complications like increased pain, bleeding, dehydration, 
electrolyte imbalance, delayed wound healing and may lead 
to aspiration.2 Middle ear surgeries like tympanoplasty 
and mastoidectomy disturb the vestibular system and are 
associated with high incidence of PONV that is further 
aggravated by use of opioids.3 The contributing factors may 
be the involvement of multiple types of receptors and factors 
like disturbances in the inner ear from surgical stimulation. 
Ondansetron is a commonly used 5-HT3 receptor antagonist 
in PONV management. Although it is quite effective in 
preventing PONV following middle ear surgeries, many 
patients still experience PONV.3 Hence there is need to study 
alternatives or combinations of antiemetics to understand the 
most effective.4 Pregabalin, a compound related in structure 
and mechanism to gabapentin, possess anticonvulsant 
and analgesic properties. A meta-analysis showed that 
preoperative pregabalin significantly reduced PONV and 
rescue antiemetic administration within the first 24 hours 
of surgery compared with the control.5 Although the exact 
mechanism of action of pregabalin is not well understood, it 
has been recommended for prevention of PONV, particularly 
in perioperative ERAS protocols that promote early patient 
mobilization and discharge home.5

The purpose of this prospective study was to compare the 
efficacy of prophylactic oral administration of ondansetron 
and pregabalin in controlling PONV in patients undergoing 
mastoid surgery. Any adverse effect arising out of these 
interventions was also noted.

METHODS
ETHICS STATEMENT
This study received ethical approval [478/IEC/2018/
IGIMS] from institutional ethics committee, Indira Gandhi 
Institute of Medical Sciences, Patna, India on August 9, 
2018 and was subsequently registered with Clinical Trials 
Registry - India (www.ctri.nic.in) vide registration number 
CTRI/2018/09/015779. Written informed consent was 
obtained from all the participants before enrolling them in 
the study.  This study was conducted in accordance with 
the amended Declaration of Helsinki. This was a parallel 
group, non-inferiority, randomized, double-blind clinical 
trial conducted between October 2018 and August 2020 at a 
tertiary care university hospital. 
The eligibility criteria for participants included ASA physical 
status 1 and 2, between 18 - 60 years of age of either sex, 
willing to participate and scheduled to undergo mastoid 
surgery in whom antiemetic was routinely indicated.
Patients who refused to participate, with known sensitivity to 

ondansetron or pregabalin, and on concomitant antiemetic 
medication were excluded from the study.
After enrolment in the study, by use of computer generated 
random numbers using coded numbered, opaque, sealed 
envelope, patients were allocated to one of two groups. 
Patients in group O received ondansetron 8 mg orally with 
sips of water one hour before induction of anaesthesia. Group 
P patients were administered 150 mg pregabalin orally with 
sips of water one hour before induction of anaesthesia. 
No other premedication was administered before 
induction of anaesthesia. A suitable intravenous access was 
established after placing the routine monitors (i.e., lead II 
electrocardiogram, noninvasive blood pressure, and pulse 
oximeter). Anaesthetic induction was done with propofol 
1-2 mg/kg after administering fentanyl 2 µg/kg. Tracheal 
intubation was facilitated with vecuronium 0.1 mg/kg and 
general anaesthesia was maintained with  sevoflurane (2%-
4%). The anesthesia technique was the same for all the 
patients. At the end of the procedure, the neuromuscular 
blockade was antagonized using a combination of neostigmine 
and glycopyrrolate.  All patients received diclofenac 1 mg/
kg every 8 hourly for postoperative analgesia as per our 
standard protocol. No opioid was administered during the 
postoperative period. The rescue antiemetic, metoclopramide 
10 mg, was to be administered for severe nausea or two 
emetic episodes, or upon a request from the patient. If PONV 
persisted after metoclopramide administration, ondansetron 
4 mg was to be given.1

The number of rescue antiemetic drugs were recorded. 
Demographic data and Apfel’s risk score for PONV6 were 
recorded for each patient. Episodes of PONV (nausea, 
retching or vomiting) were recorded during the first 24 hours 
for two time periods: 0–2 and 2–24 hours. Nausea was defined 
as a subjectively disagreeable sensation accompanying the 
urge to vomit, retching was defined as rhythmic and spastic 
contractions of the respiratory muscles without ejecting 
gastric contents, and vomiting was defined as the forceful 
ejection of gastric contents from the mouth.7

Data regarding adverse effects, such as dizziness, headache 
and drowsiness, were also collected. Postoperative sedation 
scores were evaluated using the following scale: 0 = awake, 1 
= mild sedation, 2 = sleepy but arousable, and 3 = very sleepy.8 

The primary outcome of this study was any nausea, emetic 
episodes (retching or vomiting), or both (i.e., postoperative 
nausea and vomiting) during the first 24 postoperative hours. 
The secondary outcome was any adverse effect related to the 
drugs used such as dizziness, headache and drowsiness.
Considering the incidence of nausea, vomiting or any other 
side effects after the intervention over the period of 24 hours 
observation, we assumed a relative risk reduction of both 
nausea and vomiting of around 40% or the absolute risk 
reduction of 20% in test group compared to control group.6 
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between two groups indicating no statistically significant 
difference i.e. almost similar mean time of occurrence of 
nausea within 2-hours of surgery among the patients in both 
group. The number of occurrence of vomiting within 2-hours 
of surgery among patients in group P was lower as compared 
to the patients in group O. Also, the mean time of occurrence 
of vomiting within 2-hours of surgery among patients in 
group P was later as compared to the patients in group O. Fig. 
3 presents the comparison of overall survival probabilities of 

We expect that in control group the incidence of PONV is 
30%. At 5% level of significance i.e. α=0.05 and power of the 
test i.e. 1-β = 80%, nearly 200 patients were to be recruited 
satisfying inclusion criteria i.e. 100 subjects in each group.
Block randomization method was used to allocate recruited 
subjects into two groups. Twenty blocks, each of size 10, was 
used for random allocation based on the computer-generated 
random number sequence taking odd numbers for pregabalin 
group and even random number for ondansetron group. 
Group allocation and administration of medications were 
performed by clinicians who did not participate in data 
collection. The patients, care providers and those assessed 
were blinded to the allocated group. 

STATISTICAL ANALYSIS
All statistical analyses were performed using statistical 
software Stata version 12 (Stata Corp, USA). Categorical 
variables were expressed as frequency (%) and chi-square test 
was applied to test the significance of association between 
groups and variables. Continuous variables were expressed as 
Mean with 95% confidence intervals. T-test was performed to 
compare the mean of variables between two groups.
Kaplan-Meier survival analysis was performed for comparing 
mean or median time of events such PONV (occurrence of 
nausea and vomiting analysed separately) at 2 hours and 2-24 
hours respectively. Log-rank test was used to test the median 
survival time. Kolmogorov-Smirnov test was used for testing 
the equality of the distribution function of sedative score at 
each time point. Repeated measure analysis of variance was 
performed to test the sedation score at different hours at 2, 
4, 6, 8 and 24 hours for group and time separately and as 
interaction effect of group and time. 

RESULTS
Two hundred patients were recruited for the study. There 
were no dropouts and the data of all of them was analysed.
All the socio-demographic and clinical characteristics 
of the patients in both groups were comparable after the 
randomization showing similar distributions of all the 
variables in two groups (Table 1). Incidence of vomiting 
within two hours of surgery was significantly lower among 
Group P patients (p=0.009). Incidence of nausea was non-
significant between two groups up to 24-hours.
No incidence of vomiting was reported in either groups 
during 2 to 24-hours period. Table 2 presents the comparison 
of time to events i.e. PONV. The number of occurrence of 
nausea within two hours of surgery among patients in group 
P was lower as compared to the patients in group O. Also, the 
mean time of occurrence of nausea within 2-hours of surgery 
among patients in group P was observed early as compared 
to the patients in group O. Fig. 2 presents the comparison 
of overall survival probabilities of occurrence of nausea 
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Table 1. Baseline socio-demographic and clinical characteristics 
between two groups

Characteristics Group P (n=100) Group O (n=100) p-value

1. Gender
Male 56 61

0.473*
Female 44 39

2. Age
(in years)

Mean 29.65 27.55
0.118**

95% CI (27.62 – 31.67) (25.83 – 29.27)

3. Weight (in kg)
Mean 58.47 57.95

0.7096**
95% CI ( 56.40 – 60.53) ( 56.10 – 59.79)

4. ASA
1 90 90

1.00*
2 10 10

5. Smoking
Yes 10 19

0.071*
No 90 81

6. History of PONV
Yes 1 1

1.00*
No 99 99

7. Motion Sickness
Yes 11 11

1.00*
No 89 89

Legend:

*Chi-square Test, **T-test for difference of means

Table 2. Comparison of time to events PONV between two 
groups

Table 3. Comparative sedative scores between two groups at 
various time points

Occurrence
of PONV

Group P
Mean (95%CI)

Group O
Mean (95%CI) Chi-squarea p-value

Nausea
within 2-hours

 8/100 10/100

0.267 at 1 d.f. 0.60658.75 
(30.86-86.64)

68.50
(45.12-91.87)

Vomiting 
within 2-hours

6/100 18/100

5.360 at 1 d.f. 0.02146.66
(12.56-80.77)

14.44
(10.49-18.39)

Nausea within 
2-24 hours

2/100 5/100

1.847 at 1 d.f. 0.174375.00
(228.00 – 522.00)

220.00
(105.71-334.287)

Legend:
a Log-rank test Chi-square

Group/Time Group P (n=100)                   
Mean (95%CI)

Group O (n=100)
Mean (95%CI)

Combined
K-S Stat*

Exact 
p-value

2-Hours 2.56 (2.46-2.65) 1.02(0.93 – 1.11) 0.7900 0.0001

4-Hours 1.72 (1.63-1.81) 0.25 (0.157-0.34) 0.7200 0.0001

6-Hours 0.89 (0.79-0.98) 0.03 (0-0.12) 0.6900 0.0001

8-Hours 0.24 (0.15-0.33) 0 0.2100 0.024

24-Hours 0 0 NA NA

Legend:

*Kolmogorov-Smirnov test for equality of distribution functions
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occurrence of vomiting between two groups indicating that 
mean time of occurrence of vomiting within two hours of 
surgery among the patients in group P is significantly higher 
as compared to group O. The number of occurrence of nausea 
within 2-24 hours of surgery among patients in group P was 
lower as compared to the patients in group O. 
The mean time of occurrence of nausea within 2-24 hours 
of surgery among patients in group P was later as compared 
to the patients in group O. Fig. 4 presents the comparison of 
overall survival probabilities of occurrence of nausea between 
two groups indicating no statistically significant difference 
within 2-24 hours. Table 3 presents the comparative sedative 
scores between two groups at various time points.
The sedative score at each point of time was significantly 
higher among the patients of group P as compared to the group 
O. The mean sedative score within each group significantly 
decreased over time in both group. We did not observe any 
sedative signs in both groups at 24 hours. Requirement of 
rescue medication within 2-hours of surgery was significantly 
(p=0.023) lower in group P (14%) as compared to group O 
(27%).

DISCUSSION
The main findings of this study are; Mean time of occurrence 
of vomiting within 2-hours of surgery among the patients in 
pregabalin group was significantly higher while the number 
of occurrence of vomiting was lower. The requirement of 

Figure 2. Comparison of overall survival probabilities of 
occurrence of nausea between two groups within two hours

Figure 1. Consolidated Standards of Reporting Trials flow diagram of participants through the study

Figure 3. Comparison of overall survival probabilities of 
occurrence of vomiting between two groups within two hours
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rescue medication was significantly lower in this group.
Gabapentinoids have attracted attention for prevention of 
PONV as they also reduce postoperative opioid requirements 
and treat pain, adhering to a multimodal therapeutic approach 
supported among numerous perioperative ERAS guidelines.8

Pregabalin’s antiemetic effects are likely mediated through α2/δ 
subunits of voltage-sensitive calcium channels, which result 
in multiple downstream effects depending on the associated 
signalling pathway.9 Studies have shown that gabapentinoids 
may pre-empt nausea and vomiting through inhibition in the 
area postrema, decreased tachykinin neurotransmission, or 
reduction in postoperative inflammation.10-12

It has also been suggested that pregabalin’s role in prevention 
of PONV is a product of postoperative opioid reduction.13,14

However, a meta-analysis did not support this and probably 
the antiemetic mechanism of pregabalin is multifactorial in 
nature.5

The important risk factors for PONV are female gender, non-
smoking status, history of PONV, motion sickness, age and 
postoperative opioids.11 In our study, the treatment groups 
were comparable with respect to these factors.
The number of occurrence of nausea within 2-24 hours 
of surgery among patients in pregabalin group was lower 
whereas no episode of vomiting was reported in either groups 
during 2-hours to 24-hours period. A meta-analysis that 
included 23 studies involving 1693 participants, found that 
preoperative pregabalin was associated with a significantly 
reduced incidence of nausea, vomiting and rescue antiemetic 
administration.5 A significant reduction in the incidence of 
postoperative nausea (NNT=10.1) and vomiting (NNT=11.3) 
following hysterectomy was also observed with pregabalin.15

A meta-analysis found that pregabalin can reduce the 
occurrence of nausea and vomiting after laparoscopic 
cholecystectomy.16 Another review revealed that the 
administration of pregabalin was associated with a lower 
incidence of PONV at 24 hours when compared with control 
and the incidence reduced significantly by 38%, relative 

to placebo at 24 hours after surgery.14 We have compared 
our results only with the studies conducted for different 
types of surgeries in which pregabalin premedication was 
administered. Most of these studies and meta analyses 
actually focused on the effect of pregabalin premedication as 
a preemptive analgesic. This way our study is quite different 
to the others referred to in our analysis.
The high incidence of PONV may justify the use of 
prophylactic antiemetics for its prevention after middle ear 
surgery. Various other antiemetics, such as 5-HT3 antagonists, 
dopamine receptor antagonists, and antihistamine drugs have 
been studied for the prevention of PONV after middle ear 
surgery. However, each of these treatments is associated with 
critical limiting factors and none of the available antiemetics 
is entirely effective after middle ear surgery in adult patients.4 
Preoperative pregabalin is known to produce postoperative 
visual disturbances, sedation and somnolence.
An excessively sedated patient in the postoperative period is 
not desirable. Gabapentinoids are known to cause dizziness 
and visual disturbance that are more frequent with pregabalin 
than with gabapentin.17 In our study, the sedative score was 
significantly higher in pregabalin as compared to ondansetron 
at each point of time. Also, we observed a significant decrease 
of sedation score over time and there was no sedative signs 
at 24-hours. However, none of the patients required any 
intervention.
A meta-analysis indicated that there was no significant 
difference in the occurrence of sedation with pregabalin.15 
Lam et al found that the incidence of adverse effects of 
pregabalin was not equal in different surgical categories.18

It also depends on the dose with no significant differences in 
the occurrences of respiratory depression, pruritus, dizziness, 
blurred vision, and headache found when the dose used was 
less than 300 mg.16 A review revealed that the administration 
of pregabalin was associated with a significantly higher 
incidence of sedation (46% increase), dizziness (33% increase), 
and visual disturbance (3.5 times more likely) relative to 
placebo. Interestingly, pregabalin-treated patients achieved 
hospital discharge criteria 14 hours earlier than controls.13

Absorption of pregabalin after oral administration is quicker 
than gabapentin with a peak blood concentration reaching 
within an hour after ingestion.
That is why we decided to use the former in this study. 
We chose to study a single dose of 150 mg because the 
recommended starting dose is 150 mg/day.19 A meta-analysis 
found that the time of administration of pregabalin was 1 or 2 
hours before anaesthesia induction, and the dose of pregabalin 
ranged from 50 to 300 mg.16 However, doses more than 300 
mg are known to cause more side effects.5

We particularly watched for dizziness and somnolence, the 
most common side effects, because they generally begin 
shortly after initiation of dosing. 
When PONV prophylaxis has failed within 6 hours, patients 

Figure 4. Comparison of overall survival probabilities of 
occurrence of nausea between two groups within 2-24 hours
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should receive antiemetic treatment from a different 
pharmacological class.1 However, if more than 6 hours has 
elapsed, administration of a second dose of 5-HT3 receptor 
antagonist may be considered.1 There was a critical limitation 
of our study in terms of the relatively small size of our study 
that was conducted in a single centre. A placebo group was 
not included because denial of effective treatment is ethically 
not justified.20 We did not incorporate a visual analog scale 
to quantify symptoms or a verbal rating scale for assessing 
patients’ satisfaction. It has been suggested that only rigorous 
methods and reliable instruments yield valid and clinically 
relevant findings and not these simple scales.21

Future studies may focus on optimum dose required for a 
particular surgery for prevention of PONV. In conclusion, 
pregabalin 150 mg prophylaxis in patients undergoing mastoid 
surgery delays the onset and decreases the episodes of vomiting 
within 2-hours of surgery as compared to ondansetron 8 mg. 
It also reduces the incidence of nausea in the postoperative 
period, albeit with a higher incidence of sedation. Inclusion 
of pregabalin in multimodal therapy for prevention of PONV 
may lead to marked cost saving, keeping in view the reduced 
requirement of anaesthetics and analgesics among its other 
useful properties.
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