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Abstract

Background: A uncomfortable and dangerous side effect of anesthesia and surgery is
postoperative nausea and vomiting (PONV). PONV affects 30-50% of patients undergoing
general anesthesia and up to 70-80% of those at high risk for PONV, including female
patients, nonsmokers, people who have experienced PONV or motion nausea in the past, and
people who are getting opioids postoperatively. PONV affects 30-50% of patients
undergoing general anesthesia and up to 70—-80% of those at high risk for PONV, including
female patients, nonsmokers, people who have experienced PONV or motion nausea in the
past, and people who are getting opioids postoperatively. Antiemetics are advised for patients
at a moderate to high risk of PONV, according to the "Consensus guidelines for the
management of postoperative nausea and vomiting." Additionally, in patients receiving
selective 5-hydroxytryptamine type 3 (5-HT3) receptor antagonists as preventative therapy
for PONV, such as ondansetron, up to 30—40% of patients develop PONV on the first
postoperative day.

Aim: Chemotherapy-related nausea and vomiting can be avoided with the help of the
neurokinin antagonist aprepitant. For the purpose of preventing nausea and vomiting during
surgery, we contrasted aprepitant with ondansetron.

Material and Method: This investigation was a randomized, double-blinded clinical control
trial. It was completed in a tertiary care hospital's anesthesiology department. Before the
study was conducted, it was approved by our institution's ethics and research committee.
Between the ages of 18 and 65, all female American Society of Anesthesiologists physical
status 1 or 2 patients scheduled for thyroid or breast procedures were enrolled in the study.
Those already on antiemetics, steroids, or any other medication known to produce emesis
were excluded, as were patients with known hypersensitivity to ondansetron or aprepitant,
pregnant women, and nursing mothers. The best premedication and common anesthetic
substances were used in the anesthesia approach. No regional anaesthetic of any kind was
administered to any of the patients.

Results: After randomization, 100 patients were divided into two groups, with 50 patients
placed in Group 1 and 50 patients in Group 2, respectively, because they needed unforeseen
intensive care or high dependency unit admissions or needed intraoperative steroids, which
would have an impact on how well the antiemetic medications under study worked. Patient
demographics, PONV risk factors, anesthesia and operation time, blood loss, and fluid
volume did not significantly differ across the groups.
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Conclusion: This trial showed that in patients with moderate to high PONV risk, the NK1
receptor antagonist fosaprepitant was more effective than the SHT-3 receptor antagonist
ondansetron at preventing vomiting 0-2, 0-24, and 0-48 hours after surgery. However, there
were no discernible differences between fosaprepitant and ondansetron in the frequency of
PONV, the full response, the need for rescue antiemetics, or the severity of nausea at any
time period studied.

Keywords: Aprepitant, Ondansetron, serotonin (5-hydroxy-tryptamine), antagonism,
Mastectomy, NK-1 receptor antagonist and post-operative nausea
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Introduction

A uncomfortable and dangerous side effect
of anesthesia and surgery is postoperative
nausea and vomiting (PONV). PONV
affects 30-50% of patients undergoing
general anesthesia and up to 70-80% of
those at high risk for PONV, including
female patients, nonsmokers, people who
have experienced PONV or motion nausea
in the past, and people who are getting
opioids postoperatively. [1-4] Antiemetics
are advised for patients at a moderate to
high risk of PONV, according to the
"Consensus guidelines for the management
of postoperative nausea and vomiting."
Additionally, in patients receiving
selective 5-hydroxytryptamine type 3 (5-
HT3) receptor antagonists as preventative
therapy for PONV, such as ondansetron,
up to 30—40% of patients develop PONV
on the first postoperative day. [5] In
addition to causing the patient pain and
discomfort, PONV hinders physical
therapy, lengthens hospital stays, and
raises the risk of pulmonary embolism or
venous thrombosis. [6-7] As a result, more
potent medicines are needed, especially for
high-risk individuals, to prevent PONV.
Up to 70-80% of patients have nausea and
vomiting in the first 24 hours following
surgery. [8-9] 30-40% of patients still
develop  postoperative  nausea  and
vomiting despite receiving antiemetic
prophylaxis  with intravenous S5HT3
receptor antagonists (RAs) or other
medications (PONV). [10] Therefore,
there is a medical need for better PONV
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prevention.  Non-peptide  neurokininl
(NK1) RAs are a novel class of drugs that
have shown action against both peripheral
and central emetic triggers in animal
models. [11-12] Evidence supporting the
potential effectiveness of NKI RAs
against PONV was found in clinical trials
of two different medications in this class,
[13—14] which were evaluated in patients
undergoing major gynecological surgery,
which is consistent with the idea that
antagonism at the NKI1 receptor could
affect the response to emetic stimuli. [15]
In one trial, an NK1 RA given either alone
or in conjunction with a SHT3 RA was
found to dramatically reduce the incidence
of vomiting in the first 24 hours following
surgery. [16] Another trial found that an
NK1 RA was more effective than a
placebo at controlling vomiting in patients
with established PONV. [17]

As a side effect of general anesthesia,
postoperative  nausea and  vomiting
(PONV) is the second most frequently
reported. It is a complicated issue brought
on by the interaction of surgical,
anesthetic, and patient factors. In certain
patient populations and following specific
surgical procedures, such as
gynecological, endocrine, and ocular
procedures, the risk of PONV is increased.
[18] Despite improvements in anesthetic
techniques, 20-30% of cases of PONV
still occur. [19] The archetypal 5HT3
receptor antagonist ondansetron is the
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medication most frequently used in
anesthetic practice for the prevention of
PONV. [20] Despite its extensive use,
PONV is remains highly common,
particularly ~ following  thyroid or
mastectomy. [21] In the postoperative
phase, PONV is frequently mentioned as
the most unpleasant concern, maybe even
more disturbing than pain.
Anesthesiologists are working toward a
postoperative phase free of nausea and
vomiting due to the increased awareness of
the need to increase patient satisfaction.
When given intravenously, fosaprepitant
quickly changes into aprepitant, which is a
highly selective neurokinin-1 (NK1)
receptor antagonist. Fosaprepitant is a
water-soluble, phosphorylated prodrug.
[22] Two major trials found aprepitant to
be superior to ondansetron in avoiding
PONV. Aprepitant blocks NK1 receptors,
exhibits antiemetic effectiveness, and has a
long half-life. [23-24] Fosaprepitant is
used to treat chemotherapy-induced nausea
and vomiting (CINV), and research
suggests that it prevents CINV better and
for a longer period of time than other
antiemetics. [25] We recently
demonstrated that fosaprepitant prevented
vomiting 0-24 and 0-48 hours after surgery
better than ondansetron. [26] We used
information from earlier studies to
examine the effectiveness of fosaprepitant
and ondansetron in preventing PONV in
patients with moderate to high PONV risk.

Material and Methods

This investigation was a randomized,
double-blinded clinical control trial. It was
completed in a tertiary care hospital's
anesthesiology department. Before the
study was conducted, it was approved by
our institution's ethics and research
committee. Between the ages of 18 and 65,
all female American Society of
Anesthesiologists physical status 1 or 2
patients scheduled for thyroid or breast
procedures were enrolled in the study.
Those already on antiemetics, steroids, or
any other medication known to produce
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emesis were excluded, as were patients
with known hypersensitivity to
ondansetron or aprepitant, pregnant
women, and nursing mothers.

The best premedication and common
anesthetic substances were used in the
anesthesia  approach. =~ No  regional
anaesthetic of any kind was administered
to any of the patients. Fentanyl and
paracetamol up to 5 mcg/kg were used to
provide intraoperative analgesia. Prior to
moving to the ward following surgery,
patients were monitored for an hour in the
post-anesthesia care unit. For 24 hours
following surgery, prophylactic antiemetic
outside the parameters of the research
protocol was banned. Rescue therapy was,
however, provided at the patient's request
or in cases of severe nausea or emetic
episodes. The postoperative care provider
made the decision on the type of rescue
medication. The length of anesthesia, the
timing of each bout of vomiting, and the
postoperative administration of rescue
drugs were all noted. An independent
researcher who was not informed of the
patient's randomization gathered the data.
The incidence of postoperative vomiting
was one of the study's main findings. The
quantity of emetic episodes, the degree of
postoperative nausea, the timing of the
first episode of vomiting, the usage of
rescue antiemetics, and patient satisfaction
scores were secondary outcomes. Patients
at 0-2, 2-12, and 12-24 h following surgery
rated their nausea on an 11-point verbal
rating scale from 0 ("no nausea") to 10
("nausea as awful as it could be"). [27]

Remifentanil (0.3-0.5 ug/kg/min),
propofol (1-2 mg/kg), and rocuronium (0.8
mg/kg) were used to produce anesthesia in
order to make endotracheal intubation
easier. Propofol (target-controlled
infusion: 2-4 ug/ml) or volatile anesthetics
(sevoflurane 1-2% or desflurane 3-4%) in
oxygen with air mixture, remifentanil, and
fentanyl were used to keep the patient
unconscious. Rocuronium was
administered in incremental dosages as
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required to relax the muscles, and
sugammadex 2 mg/kg was administered at
the conclusion of surgery to undo this
effect. On the patient's request, a rescue
antiemetic (10 mg metoclopramide) and/or
analgesic were given. Blinded observers
assessed the incidence of nausea and
vomiting, the complete response rate (no
vomiting and no need for rescue
antiemetics), the wusage of rescue
antiemetics, and the degree of nausea after
2-, 24-, and 48-hours following surgery.
The nausea score was used to gauge the
severity of the nausea (0, absence of
nausea; 1-3 mild, moderate, and severe
nausea, resp.). The highest scores for each
survey session were selected by blinded
observers who also documented all
negative outcomes during the first 48
hours following surgery.

Statistical analysis

Skewed variables are presented with a
median, while normally distributed values
are shown with a mean (SD) (IQR).
Numbers and percentages are used to
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present the category variables. To
determine the relationship between two
groups and categorical variables, the chi-
square test, Fisher's exact test, and Yate's
continuity correction were utilized. The
nonparametric Mann-Whitney test was
used to evaluate the other parameters
between the two groups, including the
length of anesthesia and the time of the
first vomiting episode.

Result

After randomization, 100 patients were
divided into two groups, with 50 patients
placed in Group 1 and 50 patients in Group
2, respectively, because they needed
unforeseen intensive care or high
dependency unit admissions or needed
intraoperative steroids, which would have
an impact on how well the antiemetic
medications under study worked. Patient
demographics, PONV risk factors,
anesthesia and operation time, blood loss,
and fluid volume did not significantly
differ across the groups.

Table 1: Postoperative parameters.

\ NK1 group, n =150 \ ONS group, n =50
0-2 hours
PONV 24 (41%) 20 (28%)
Complete response 54 (78%) 61 (80%)
Vomiting 1 (2%) 12 (17%)
Rescue antiemetic use | 15 10
0—24 hours
PONV 35 (55%) 33 (49%)
Complete response 47(71%) 40 (67%)
Vomiting 1(2%) 18 (28%)
Rescue antiemetic use | 22 18
0—48 hours
PONV 35 (55%) 37 (53%)
Complete response 48 (71%) 30 (67%)
Vomiting 1 (2%) 16 (29%)
Rescue antiemetic use | 15 13
At 0-2 hours, 0-24 hours, and 0-48 hours following surgery, the incidence of

following  surgery,

there was

no

appreciable change in the percentage of
patients who had no vomiting and no
rescue (complete response). However, at 0-
2 hours, 0-24 hours, and 0-48 hours
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vomiting was considerably reduced in the
NK1 group compared to the ONS group.
Both groups used equal amounts of rescue
antiemetics over the 0-48 h period when
vomiting rates were adjusted for the use of
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rescue antiemetics. When patients needed
postoperative rescue antiemetics, 10 mg of
metoclopramide was given to them. For
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any examined time period, there were no
group-specific changes in PONV, rescue
antiemetic use, Or nausea  ScoOre.

Table 2: Nausea and NRS.

\ NK1 group, n =150 \ ONS group, n =50
0-2 hours
Severity of nausea (0/1/2/3) | 38/13/5/4 | 55/3/2/11
2-24 hours
Severity of nausea (0/1/2/3) | 52/7/3/2 | 47/5/7/8
24-48 hours
0 Severity of nausea (0/1/2/3) | 66/3/1/0 | 66/3/1

Discussion

The goal of this double-blinded,
randomized, clinical control trial was to
determine how well the NK1 antagonist
aprepitant prevented PONV in a subset of
patients having thyroid and breast
operations. Since ondansetron, a 5SHT3
antagonist, was the go-to antiemetic in our
practice, we decided to contrast aprepitant
with it. [28] Aprepitant 40 mg was
administered orally as a single dosage, and
ondansetron injection 8 mg was
administered in 3 doses, separated by 8
hours, on the first postoperative day, in
order to make the '"pharmacological"
medications equivalent. [29] Both of these
medications have different elimination
half-lives; ondansetron is provided every
5-7  hours, whilst aprepitant s
administered once daily. [30]

The overall incidence of PONV in this
study was roughly 30%, which is
consistent to other studies on the subject.
[31,32] The chance of PONV incidence
increased to 60-80% in all 120 of the
study's patients, all of whom had an
Apfel's simplified risk score of 2-3, which
indicates a high-risk score. Additionally,
all of the patients had received volatile
anesthetics. Similar rates have also been
seen in earlier investigations of high-risk
patients. [33-34] However, due to the
anesthetic regimen in place at our
institution, our patient subset showed
decreased occurrences of PONV. One oral
dose of aprepitant, either 40 mg or 125
mg, was found to be more effective than
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one intravenous dose of ondansetron, 4
mg, in avoiding vomiting at 24 and 48
hours following surgery by Diemunsch et
al.17 in their study of 922 patients who
underwent open abdominal surgery. As
evidence, Gan et al. [27] found that
aprepitant was superior than ondansetron
in avoiding vomiting in the first 24-48
hours after studying similar doses of both
medications.

Vomiting is a more objective endpoint,
whereas nausea can be harder to quantify.
The much reduced spread of VRS scores
with aprepitant indicates that it had greater
antinausea efficacy than ondansetron
according to the VRS employed in this
cohort. The profiles of VRS scores
between groups further confirmed the
greater anti-nausea efficacy of aprepitant,
as more patients taking aprepitant reported
no nausea or no noticeable nausea,
whereas those taking ondansetron reported
the most severe level of nausea more
frequently. [28] While rescue can affect
vomiting, nausea can affect the need for
rescue and is subject to patient-to-patient
variations in both the severity of the
nausea itself and the point at which a
patient calls for help. The evaluation of
PONV's overall control is particularly
difficult due to the complexity of these
relationships. According to Diemunsch et
al. [17], aprepitant is much more effective
than ondansetron at preventing vomiting.
In the first 24 and 48 hours following
surgery, aprepitant was shown by Gan et
al. [27] to be more effective at preventing
vomiting than ondansetron at lowering
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nausea. Additionally, results of two
clinical studies' data analysis23 showed
that aprepitant prevented PONV better
than ondansetron.

The incidence of PONV in untreated
patients in this study is unknown, but the
use of a placebo group was not justified in
light of the previously established
effectiveness of aprepitant in the
postoperative setting and the potential
unethicality of assigning patients in a high-
risk population to receive a placebo
instead of an effective treatment. Thus,
when compared to a SHT3 RA in similar
situation with known efficacy, the study
showed improvements in protection
against vomiting and nausea provided by
aprepitant. [35,36]

Total medical expenses could, however, go
down as antiemetics can lessen PONV-
related problems and shorten hospital
stays. It is still unknown whether the
fosaprepitant-induced decrease in
postoperative vomiting enhances
postoperative outcomes or offers patients
additional advantages because long-term
results were not assessed in this study. To
determine how fosaprepitant therapy
affects postoperative outcomes, more
research is needed. [37] Particularly in
high-risk patients, the role of dosages more
than 40 mg in PONV therapy should be
taken into consideration. We were only
able to utilize oral aprepitant 40 mg
because it is the dosage that the Drug
Controller General of India has allowed
for PONV. [38] Therefore, it might be
wise to restrict its use to patients at high
risk for PONV, such as those undergoing
risky surgeries, at risk for serious
complications from PONV, who have a
hypersensitivity to opioids or anesthetics,
have tried and failed to treat their PONV
with inexpensive antiemetics, or who have
previously experienced severe PONV
despite receiving multimodal antiemetic
therapy. [39]

Conclusion
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This study demonstrated that the NKI
receptor antagonist fosaprepitant was
superior to the SHT-3 receptor antagonist
ondansetron at preventing vomiting 0-2, 0-
24, and 0-48 hours after surgery in patients
with moderate to high PONV risk. At any
time period under study, there were no
appreciable differences between
ondansetron and fosaprepitant in terms of
the frequency of PONV, the full response,
the need for rescue antiemetics, or the
severity of nausea. In the 24 hours
following surgery, a single dosage of oral
aprepitant offers equivalent advantages to
eight-hourly injections of ondansetron in
terms of reducing PONV, the severity of
nausea, the requirement for rescue
antiemetics, and the length of time until
the first episode of vomiting. To determine
the best dose of aprepitant for PONV
prophylaxis and treatment, suitable rescue
techniques, its interactions with other anti-
emetics, and its cost-effectiveness, more
research is needed.

References

1. M. Koivuranta, E. La"ar” a, L. Sn " are,
and S. Alahuhta, “A survey of °
postoperative nausea and vomiting,”
Anaesthesia, 1997;52(5):443—449.

2. C. C. Apfel, E. La'ar" a, M.
Koivuranta, C. Greim, and N. Roewer,
A simplified risk score for predicting
postoperative nausea and vomiting:
conclusions from cross-validations
between two centers, Anesthesiology,
1999; 91(3):693-700.

3. T.J. Gan, P. Diemunsch, A. S. Habib,
et al., Consensus guidelines for the
management of postoperative nausea
and vomiting, Anesthesia & Analgesia,
2014;118(1):85-113.

4. M. Rust and L. A. Cohen, “Single oral
dose ondansetron in the prevention of
postoperative nausea and emesis,”
Anaesthesia, 1994;49:16-23.

5. T. J. Gan, B. Ginsberg, A. P. Grant,
and P. S. A. Glass, Double-blind,
randomized comparison of
ondansetron and intraoperative

International Journal of Toxicological and Pharmacological Research

247



International Journal of Toxicological and Pharmacological Research

10.

11.

12.

13.

Kulshreshtha et al.

propofol to prevent postoperative
nausea and vomiting, Anesthesiology,
1996;85(5):1036—-1042.

F. Adam, M. Chauvin, B. Du Manoir,
M. Langlois, D. I. Sessler, and D.
Fletcher, Small-dose ketamine infusion
improves postoperative analgesia and
rehabilitation  after  total  knee
arthroplasty, Anesthesia & Analgesia,
2005;100(2): 475-480.

J. R. Backes, J. C. Bentley, J. R. Politi,
and B. T. Chambers, Dexamethasone
reduces the length of hospitalization
and improves postoperative pain and
nausea after total joint arthroplasty: a
prospective, randomized controlled
trial, The Journal of
Arthroplasty,2013;28(8):11-17.
Watcha MF, White PF. Postoperative
nausea and vomiting: its etiology,
treatment, and prevention.
Anesthesiology 1992; 77: 162 -84
Koivuranta M, Laara E, Snare L,
Alahuhta S. A survey of postoperative
nausea and vomiting. Anaesthesia
1997; 52: 449

Rust M, Cohen LA. Single oral dose
ondansetron in the prevention of
postoperative nausea and emesis.
Anaesthesia 1994; 49: 16-23

Tattersall FD, Rycroft W, Francis B,
et al. Tachykinin NKI1 receptor
antagonists act centrally to inhibit
emesis induced by the
chemotherapeutic agent cisplatin in
ferrets. Neuropharmacology 1996; 35:
1121-9

Tattersall FD, Rycroft W, Hill RG,
Hargreaves  RJ.  Enantioselective
inhibition of apomorphine-induced
emesis in the ferret by the neurokininl
receptor antagonist CP-99,994.
Neuropharmacology 1994; 33: 259 —
60

Leslie RA. Neuroactive substances in
the dorsal vagal complex of the
medulla oblongata: nucleus of the
tractus solitaries, area postrema, and
dorsal motor nucleus of the vagus.
Neurochem Int 1985; 7: 191- 211

14.

15.

16.

17.

18.

19.

20.

21.

22.

e-ISSN: 0975-5160, p-ISSN: 2820-2651

Amin AH, Crawford TB, Gaddum JH.
The distribution of substance P and 5-
hydroxy-tryptamine in the central
nervous system of the dog. J Physiol
1954; 126: 596 — 618

Diemunsch P, Grelot L. Potential of
substance P antagonists as antiemetics.
Drugs 2000; 60: 533— 46

Gesztesi Z, Scuderi PE, White PF, et
al.  Substance P  (Neurokinin-1)
antagonist  prevents  postoperative
vomiting after abdominal hysterectomy
procedures. Anesthesiology 2000; 93:
931-7

Diemunsch P, Schoeffler P, Bryssine
B, et al. Antiemetic activity of the NK1
receptor antagonist GR205171 in the
treatment of established postoperative
nausea and vomiting after major
gynecological surgery. Br J Anaesth
1999; 82: 274 -6

Apfel CC, Heidrich FM, Jukar-Rao S,
Jalota L, Hornuss C, Whelan RP, et al.
Evidence-based analysis of risk factors
for postoperative nausea and vomiting.
Br J Anaesth 2012;109:742-53.
Maddali MM, Mathew J, Fahr J,
Zarroug AW. A prospective study of
the incidence of postoperative nausea
and vomiting in a tertiary care hospital
in Oman. Middle East J Anaesthesiol
2003;17:131-41.

Kranke P, Eberhart LH. Possibilities
and limitations in the pharmacological
management of postoperative nausea
and vomiting. Eur J Anaesthesiol
2011;28:758-65

K. C. Lasseter, J. Gambale, D. Pharm
et al., Tolerability of fosaprepitant and
bioequivalency to aprepitant in healthy
subjects, Clinical Pharmacology and
Therapeutics, 2007; 47(7): 834-840.

T. J. Gan, C. C. Apfel, A. Kovac et al.,
A randomized, double-blind
comparison of the NKI1 antagonist,
aprepitant, versus ondansetron for the
prevention of postoperative nausea and
vomiting, Anesthesia & Analgesia,
2007;104(5):1082—1089.

International Journal of Toxicological and Pharmacological Research

248



International Journal of Toxicological and Pharmacological Research

23.

24.

25.

26.

27.

28.

29.

30.

Kulshreshtha et al.

P. Diemunsch, C. Apfel, T. J. Gan, et
al., Preventing postoperative nausea
and vomiting: Post hoc analysis of
pooled data from two randomized
active-controlled trials of aprepitant,
Current  Medical Research and
Opinion, 2007; 23(10):2559-2565.

P. Langford and P. Chrisp,
Fosaprepitant and aprepitant: An
update of the evidence for their place
in the prevention of chemotherapy-
induced nausea and vomiting, Core
Evidence, 2010; 5:77-90.

Y. M. Tsutsumi, N. Kakuta, T. Soga et
al., The Effects of intravenous
fosaprepitant and ondansetron for the
prevention of postoperative nausea and
vomiting in neurosurgery patients: A
prospective, randomized, double-
blinded study, BioMed Research
International, 2014, Article ID 307025,
2014.

N. Kakuta, K. Kume, E. Hamaguchi et
al., The effects of intravenous
fosaprepitant and ondansetron in the
prevention of postoperative nausea and
vomiting in patients who underwent
lower limb surgery: a prospective,
randomized,  double-blind  study,
Journal of Anesthesia & Clinical
Research, 2015;29(6): 836-841.

Gan TJ, Apfel CC, Kovac A, Philip
BK, Singla N, MinkowitzH, et al. A
randomized, double-blind comparison
of the NKI1 antagonist, aprepitant,
versus ondansetron for the prevention
of postoperative nausea and vomiting.
Anesth Analg 2007;104:1082-9.
Dzwonczyk R, Weaver TE, Puente
EG, BergeseSD. Postoperative nausea
and vomiting prophylaxis from an
economic point of view. Am J Ther
2012;19:11-5.

Chrisp P. Aprepitant: The evidence for
its place in the prevention of
chemotherapy-induced nausea and
vomiting. Core Evidence 2007;2:15-
30.

Singh PM, Borle A, Rewari V, Makkar
JK, Trikha A, Sinha AC, et al

31.

32.

33.

34.

35.

36.

37.

38.

39.

e-ISSN: 0975-5160, p-ISSN: 2820-2651

Aprepitant for postoperative nausea
and vomiting: A systematic review and
meta-analysis.  Postgrad Med J
2016;92:87-98

Lehmann M, Monte K, Barach P,
Kindler CH. Postoperative patient
complaints: A prospective interview
study of 12,276 patients. J Clin Anesth
2010;22:13-21.

Kovac AL. Prevention and treatment
of postoperative nausea and vomiting.
Drugs 2000;59:213-43.

Gan TJ. Risk factors for postoperative
nausea and vomiting. Anesth Analg
2006;102:1884-98.

Bakshi SG, Jibhkate B, Sareen R,
Badwe R. Nausea and vomiting after
breast cancer surgery, and relationship
with tumor receptor status. J Anesth
2012;26:187-95.

Sanchez LA, Hirsch JD. Identification
of cost consequences as the critical
step in a cost-of-illness study:
postoperative nausea and Diemunsch
et al. 210 vomiting in an ambulatory
surgery center example. J Res Pharm
Econ 1992; 4: 41-53

Carroll NV, Miederhoff P, Cox FM,
Hirsch JD. Postoperative nausea and
vomiting  after  discharge  from
outpatient surgery centers. Anesth
Analg 1995; 80: 903—9

Jung WS, Kim YB, Park HY, Choi
WIJ, Yang HS. Oral administration of
aprepitant to prevent postoperative
nausea in highly susceptible patients
after gynecological laparoscopy. J
Anesth 2013;27:396-401

Singh PM, Borle A, Rewari V, Makkar
JK, Trikha A, Sinha AC, et al
Aprepitant for postoperative nausea
and vomiting: A systematic review and
meta-analysis.  Postgrad Med J
2016;92:87-98

Ahmed, M. S., Naznin, N., & Alam,
M. J. (2020). Adaptation of Apraxia
Battery for Assessing the Patient with
Apraxia. Journal of Medical Research
and Health Sciences, 2020;3(10):
1114-1123.

International Journal of Toxicological and Pharmacological Research

249



International Journal of Toxicological and Pharmacological Research e-ISSN: 0975-5160, p-ISSN: 2820-2651

Kulshreshtha ez al. International Journal of Toxicological and Pharmacological Research

250



