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Oral mosapride can provide additional anti-
emetic efficacy following total joint
arthroplasty under general anesthesia: a
randomized, double-blinded clinical trial
Jinwei Xie1, Yingchun Cai1,2, Jun Ma1, Qiang Huang1 and Fuxing Pei1*

Abstract

Background: We sought to determine (1) whether the addition of prophylactic oral mosapride to a protocol
including dexamethasone and ondansetron further reduces postoperative nausea and vomiting (PONV) compared
with ondansetron alone or the combination of both; (2) whether preemptive application of oral mosapride provides
additional clinical benefits for bowel function and appetite, thus improving functional recovery.

Methods: We randomized 240 patients undergoing total hip and knee arthroplasty to receive placebo (Control,
n = 80), dexamethasone (10 mg) before anesthesia induction (Dexa, n = 82), or dexamethasone (10 mg) before
anesthesia induction as well as oral mosapride (5 mg) before and after surgery (Mosa+Dexa, n = 78). Patients were
assessed at 0–6, 6–12, 12–24, and 24–48 h postoperatively. Primary outcomes were incidence and severity of PONV
as well as complete response. Secondary outcomes were appetite, time until first defecation and ambulation,
patient satisfaction score, and length of hospital stay.

Results: Mosa+Dexa patients showed significantly lower incidence of nausea at 6–12 h (3.8%) and over the entire
evaluation period (6.4%), as well as a higher rate of complete response (89.7%) than other patients. Mosa+Dexa
patients required less time to achieve first defecation and ambulation, they were hospitalized for shorter time, and
they were more satisfied with clinical care.

Conclusion: Addition of oral mosapride further reduced incidence of PONV, especially postoperative nausea, during
6–12 h postoperatively. Moreover, preemptive application of oral mosapride can further improve appetite, bowel
function, ambulation and length of hospital stay.

Trial registration: The study protocol was registered at the Chinese Clinical Trial Registry (ChiCTR1800015896),
prospectively registered on 27/04/2018.
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Background
Total hip and knee arthroplasty remain one of the most
commonly performed major orthopedic procedures; the
number of procedures in most countries has increased
rapidly over the past decades [1, 2]. Postoperative nausea
and vomiting (PONV) are one of the most common and
distressing complications after surgery, especially when
the surgery is performed under general anesthesia: PONV
occurs in 25–30% of all patients, and the rate can reach
80% among at-risk patients without prophylactic interven-
tion [3, 4]. PONV can lead to dehydration, hypertension
and other postoperative morbidities, which may prolong
hospital stay and increase risk of readmission, raising
healthcare costs [5]. This was a paradox in the circum-
stance that surgeons and healthcare providers have been
shifting their focus from the surgical technique to peri-
operative management in order to improve patients’ psy-
chological and functional recovery [6].
Several prophylactic interventions have been reported to

prevent and treat PONV, e.g. 5-HT3 receptor antagonists,
NK-1 receptor antagonists, corticosteroids, butyrophenone
and antihistamines [7]. While these measures can be effective,
PONV remains a persistent problem [8, 9]. One reason for
this persistence is the gap between implementation and our
goal of a “PONV-free hospital”. We previously found that
PONV occurred in up to 48.8% of patients undergoing total
joint arthroplasty under general anesthesia at our medical cen-
ter (unpublished data). Another reason for this persistence is
that anti-PONV measures can be associated with adverse ef-
fects. For example, use of the 5-HT3 receptor antagonist
ondansetron can aggravate the postoperative constipation that
occurs in up to 65% of total joint arthroplasty patients [10].
We have shown that low-dose dexamethasone can reduce the
incidence of PONV following total hip and knee arthroplasty
[11, 12], but it can be contraindicated in the presence of dia-
betes or gastrointestinal ulcers. Therefore, it’s necessary and
practical to search for other antiemetic protocol.
The major risk factor of PONV is use of opioids,

which can stimulate the release of 5-HT and inhibit
gastrointestinal peristalsis [13]]. Indeed, selective 5-HT4

agonists can stimulate the gastrointestinal tract and pro-
mote motility [14]. The selective 5-HT4 agonist mosa-
pride can reduce vomiting caused by chemotherapy [15].
This inspired us to examine whether the anti-emetic ef-
fects of oral mosapride might offer clinical benefits for
total joint arthroplasty patients.
Thus, we sought to determine in the present study (1)

whether the addition of prophylactic oral mosapride to a
protocol including dexamethasone and ondansetron can
further reduce PONV compared with ondansetron alone
or the combination of both; and (2) whether preemptive
application of oral mosapride can provide additional
clinical benefits for recovery of bowel function and
appetite.

Methods
Study design
This prospective, randomized, clinical trial was performed
on patients undergoing primary total hip or knee arthro-
plasty between November 2017 and December 2018. Institu-
tional review board approval (2012–268) was obtained
before the enrollment of patients. All patients provided writ-
ten informed consent and research authorization before sur-
gery. The study was conducted in compliance with the
recommendations of the CONSORT Statement and the
Declaration of Helsinki. The study protocol was registered at
the Chinese Clinical Trial Registry (ChiCTR1800015896).

Participants
Eligible patients included those at least 18 years old who
were at risk of PONV (at least 1 score of Apfel), and sched-
uled for primary total hip or knee arthroplasty for end-
stage joint diseases such as osteoarthritis, development dys-
plasia of hip, and osteonecrosis of the femoral head. Exclu-
sion criteria included a history of intolerance of any drugs
used in the current study, administration of another anti-
emetic drug or systemic steroid within 24 h before surgery,
allergy to experimental drugs or history of adverse reac-
tions, diabetes with poor blood glucose control, history of
steroid or immunosuppressive drug use within the previous
6months, history of cardiac disease such as heart failure,
heart block, ventricular arrhythmia or severe impairment of
bowel motility, renal function or hepatic function.

Randomization and treatment
Patients in this double-blind study were randomly allo-
cated into three groups using a computer-generated
randomization list in a 1: 1: 1 ratio. A random allocation
sequence concealed in opaque sealed envelopes only
opened before surgery. The control group received 2ml
of normal saline during anesthesia induction, followed
by oral placebo at 3 h before surgery and three times per
day after surgery. The Dexa group received 10mg of
dexamethasone (in 2 ml) during anesthesia induction, as
well as oral placebo at 3 h before surgery and three times
per day after surgery. The Mosa+Dexa group received
10mg of dexamethasone (in 2 ml) during anesthesia in-
duction, as well as 5 mg of oral Mosapride at 3 h before
surgery and three times per day after surgery. Dexa-
methasone was administered intraoperatively by the
anesthesiologist and oral drugs were given postopera-
tively by nurses who were not involved in the study. Pa-
tients, surgeons, data collectors and analysts were
blinded to group allocation.

Anesthesia and perioperative pain management
All surgeries were performed under general anesthesia
by the same surgeons; standard medial parapatellar
arthrotomy was performed for total knee arthroplasty,
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and the posterolateral approach was used for total hip
arthroplasty. A cemented posteriorly stabilized prosthesis
was implanted in all total knee arthroplasty patients, and
cementless acetabular and femoral components were im-
planted in total hip arthroplasty patients.
All patients received the same anesthetic regimen and

multimodal pain management protocol. Cefuroxime (1.5
g) was given intravenously as prophylactic antibiotic
prior to incision. Sufentanil (0.2 μg/kg) propofol (2 mg/
kg), atracurium (1mg/kg) and midazolam (2 mg) were
used for anesthesia induction. Then sufentanil (0.1 μg/
kg), atracurium (0.5 mg/kg) and sevoflurane (1–3%) were
used to maintain anesthesia during surgery. After pros-
thesis insertion, propofol (4 mg per kg per h) and remi-
fentanil (0.1 μg per kg per min) were used to maintain
anesthesia. Anesthetic drugs were discontinued before
wound closure. At the end of surgery, 8 mg ondansetron
was administered intravenously to all patients.
After prosthesis insertion, a periarticular infiltration of

200mg ropivacaine (100mg per 10ml) in 60ml of normal
saline was injected all around the capsule before closure.
A dose of 40mg of parecoxib was injected intravenously
to manage pain. Postoperative pain control consisted of
50mg of oral voltaren (Diclofenac Sodium Sustained Re-
lease Tablets) and 10mg of oxycodone every 12 h. Break-
through pain was recorded using a Visual Analgesic Scale
(VAS) score that ranged from 0 (no pain) to 10 (most se-
vere). If the VAS score was > 6, 50mg of pethidine was
given as an intramuscular injection when required, up to
every 6 h. No nerve block or intravenous patient-
controlled analgesia was utilized perioperatively.

Outcome measurements
The primary outcome variables were the incidence of
PONV, severity of PONV and complete response. Sec-
ondary outcome variables included time until first
defecation and ambulation, postoperative appetite score,
patient satisfaction score and length of hospital stay. A
blinded clinical investigator reviewed the diagnosis and
medical histories of patients and prospectively collected
demographic data and surgical information. The investi-
gator also recorded all episodes of nausea and vomiting,
severity of nausea, requirement for anti-emetic rescue,
and complete response during four postoperative periods
(0–6, 6–12, 12–24 and 24–48 h). Nausea was defined as
a subjective unpleasant sensation associated with aware-
ness of the urge to vomit, and vomiting was defined as
the forceful expulsion of gastric contents from the
mouth [16]. The incidence of nausea and vomiting was
determined in each of the four periods and during the
entire study by calculating the proportion of patients
who experienced PONV. In order to avoid double
counting, the patients experienced both nausea and
vomiting would be counted as episode of vomiting.

Following institutional guidelines, 10 mg of intramuscu-
lar metoclopramide was used as a first-line anti-emetic
rescue treatment when patients experienced two or
more episodes of PONV within 2 h. This was followed
by 4 mg of intravenous ondansetron when two consecu-
tive boluses of metoclopramide alone, delivered 30 min
apart, were ineffective.
We used a standardized scoring algorithm to classify

the severity of PONV on a 4-level scale during the 48-h
observation period. Complete response was defined as
no additional PONV or no requirement for anti-emetic
rescue. Mild PONV described the occurrence of mild
nausea or one episode of vomiting caused by exogenous
stimulus (drinking or movement). Moderate PONV re-
ferred to when the patient vomited up to two times or
experienced nausea that required anti-emetic rescue only
once. Patients were classified as having severe PONV if
they suffered more than two emetic episodes or required
more than one dose of rescue anti-emetic [17, 18].
The same blinded investigator also recorded the time

until first defecation, ambulation and length of hospital
stay, and evaluated appetite score on postoperative days
0–2 as follows: 1 point, lower appetite than preopera-
tively; 2 points, same appetite as preoperatively; and 3
points, more appetite than preoperatively. The same in-
vestigator assessed patient satisfaction before discharge
using a VAS score that ranged from 0 (extremely dissat-
isfied) to 10 (very satisfied). During the perioperative
period, all the patients would be carefully evaluated for
side effects and cardiac complications such as atrioven-
tricular block, or QT interval prolongation with the use
of electrocardiogram if necessary.

Statistical analysis
We performed a priori power analysis based on our pre-
liminary results showing that PONV incidence was 49%
in patients receiving ondansetron prophylaxis alone after
total joint arthroplasty [unpublished data]. We calcu-
lated that 228 patients (76 in each arm) were required to
detect a 50% reduction in PONV incidence at an alpha
level of 0.05 and a power of 0.9 using a two-sided test.
To allow for exclusions and dropouts, we aimed to en-
roll 246 patients.
Inter-group differences in categorical variables such as

incidence of PONV or proportion of complete response
were assessed for significance using the chi-square or
Fisher’s exact tests. When differences were significant,
multiple comparisons between groups were performed
using a Bonferroni-corrected post hoc test. Inter-group
differences in continuous variables were assessed for sig-
nificance using either one-way ANOVA, in the case of
body mass index, length of hospital stay, time until first
defecation or ambulation; or the Wilcoxon signed-rank
test, in the case of appetite and patient satisfaction
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scores. When differences were significant, multiple com-
parisons between groups were performed using a post hoc
Tukey test. Differences associated with p < 0.05 were con-
sidered statistically significant. All statistical analyses were
conducted in SPSS 21.0 (IBM, Chicago, IL, USA).

Results
A total of 82 patients were initially allocated to each of
the three groups. We excluded two patients from the
control group and four from the Mosa+Dexa group be-
cause of incomplete data and spinal anesthesia. In the
end, 240 patients (80 in the control group, 82 in the
Dexa group and 78 in the Mosa+Dexa group) were in-
cluded in the final analysis (Fig. 1). These groups showed
no significant differences in clinical or demographic
characteristics (Table 1).
Prophylactic use of concurrent dexamethasone and

oral mosapride reduced the overall incidence and sever-
ity of PONV, and improved the overall complete re-
sponse during the entire 48-h evaluation period. Across
the entire evaluation period, incidence of postoperative
nausea was lowest in the Mosa+Dexa group (6.4%),
followed by the Dexa group (19.5%) and the control
group (43.8%) (p < 0.01 for all, Table 2). Similarly, inci-
dence of postoperative vomiting was lowest in the
Mosa+Dexa group (3.9%), followed by the Dexa group
(6.1%) and the control group (11.2%), although these dif-
ferences were not significant (p = 0.176). The rate of
complete response was significantly higher in the Mosa+
Dexa group (89.7%) than in the Dexa group (74.4%, p =

0.012) or control group (45%, p < 0.001). The rate of se-
vere PONV was significantly lower in the Mosa+Dexa
group (1.3%) than in the Dexa group (7.3%, p = 0.062)
and control group (18.8%, p < 0.001).
Simultaneous application of mosapride and dexa-

methasone reduced the incidence of nausea mainly dur-
ing the first 12 h (Tables 3 and 4): the incidence during
6–12 h was significantly lower in the Mosa+Dexa group
(3.8%) than in the Dexa group (15.9%, p < 0.016) and
control group (32.5%, p < 0.016). Moreover, all vomiting
episodes occurred during the first 12 h in the Mosa+
Dexa patients, while some vomiting incidents in other
groups occurred later (Table 4). Nevertheless, the vomit-
ing incidence during the first 12 h did not differ signifi-
cantly among the three groups. Less patients in Mosa+
Dexa group (2.6%) required rescue treatment for PONV
when compared with Dexa group (9.8%, p = 0.06) and
Control group (21.3%, p < 0.001, Table 5), as well as
total dose of metoclopramide. No significances were de-
tected among the three groups regarding the postopera-
tive pain score and rescue requirement.
The preemptive use of mosapride also reduced the

time until first defecation, which was significantly
shorter in the Mosa+Dexa group (36.4 ± 18.3 h) than in
the Dexa group (54.7 ± 15.8 h, p < 0.001) and control
group (60.7 ± 24.6 h, p < 0.001; Table 6). Appetite score
was significantly higher in the Mosa+Dexa group than in
the control group on postoperative days 0 (p = 0.019), 1
(p < 0.001) and 2 (p = 0.022); and higher than in the
Dexa group on postoperative day 1 (p = 0.001; Table 6).

Fig. 1 A flow diagram shows the patients recruitment
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Patients in the Mosa+Dexa group began to ambulate
20.6 ± 5.9 h after surgery, significantly sooner than pa-
tients in the Dexa group (23.4 ± 5.8 h, p = 0.005) or con-
trol group (23.3 ± 4.6 h, p = 0.008). Patients in the Mosa+
Dexa group were more satisfied with their hospital ex-
perience than patients in the control group (p < 0.001)
and Dexa group (p = 0.008). Length of hospitalization

was shorter in the Mosa+Dexa group than in the contrl
group (4.9 ± 1.4 vs 5.6 ± 1.5 d, p = 0.012).
No adverse events associated with mosapride including

prolonged QT syndrome were observed during the study
or follow-up. A total of 5 patients (including 1 abdom-
inal pain, 2 dry mouth, 2 insomnia) experienced side ef-
fects in control group, 5 patients (1 diarrhea, 1 dry

Table 1 Baseline characteristics of all patients

Control
(n = 80)

Dexa
(n = 82)

Mosa+Dexa
(n = 78)

p

Age (years) 61.2 (8.9) 62.7 (11.8) 62.2 (12.5) 0.376

Female / Male 47 / 33 61 / 21 53 / 25 0.104

Height (m) 1.61 (0.07) 1.58 (0.07) 1.59 (0.06) 0.055

Weight (kg) 63.4 (13.5) 62.2 (9.0) 60.1 (8.7) 0.143

BMI (kg/m2) 24.4 (4.6) 24.9 (3.4) 23.5 (3.0) 0.057

Smoking 0.266

Yes 33 (41.2%) 24 (29.3%) 26 (33.3%)

No 47 (58.8%) 58 (70.7%) 52 (66.7%)

History of PONV 0.856

Yes
10 (12.5%)

8 (9.8%) 10 (12.8%)

No
70 (87.5%)

74 (91.2%) 68 (87.2%)

History of motion sickness 0.994

Yes 27 (33.8%) 28 (34.1%) 33 (42.3%)

No 53 (66.2%) 54 (65.9%) 45 (57.7%)

ASA Score 0.806

2 56 (70%) 55 (67.1%) 56 (71.8%)

3 24 (30%) 27 (32.9%) 22 (28.2%)

Surgery 0.439

THA 36 (45%) 31 (37.8%) 37 (47.4%)

TKA 44 (55%) 51 (62.2%) 41 (52.6%)

Number of comorbidities 0.978

1 52 (65%) 52 (63.4%) 50 (64.1%)

≥ 2 28 (35%) 30 (36.6%) 28 (35.9%)

Operation time (min) 76.3 (21.6) 77.6 (20.1) 76.2 (27.8) 0.920

Anesthesia time (min) 125.5 (26.0) 127.1 (26.5) 120.1 (33.6) 0.280

PACU time (min) 70.3 (48.5) 80.9 (44.7) 76.1 (35.5) 0.300

Sufentanil (μg) 24.24 (2.92) 24.18 (2.59) 24.89 (3.17) 0.195

Remifentanil (mg) 0.58 (0.15) 0.62 (0.10) 0.62 (0.30) 0.329

Propofol (mg) 219.45 (109.40) 196.93 (79.12) 220.54 (178.85) 0.420

Midazolam (mg) 2.09 (0.51) 2.12 (0.41) 2.11 (0.48) 0.946

Atracurium (mg) 13.19 (1.91) 13.37 (2.60) 13.65 (2.18) 0.436

Sevoflurane (ml) 29.97 (6.71) 30.23 (5.47) 30.53 (11.11) 0.913

VAS pain score- rest 3.81 (1.98) 3.58 (1.55) 3.42 (1.26) 0.374

Data presented as mean (stand deviation) or number (percentage)
ASA American Society of Anesthesiologists; BMI body mass index; Dexa dexamethasone; Mosa mosapride; THA total hip arthroplasty; TKA total knee arthroplasty;
PACU, post-anesthesia care unit
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mouth, 3 insomnia) in Dexa group and 6 (in abdominal
pain, 2 dry mouth and 3 insomnia) in Mosa + Dexa
group without significance (p = 0.908, Table 7).

Discussion
PONV remains a challenge in recovery after total joint
arthroplasty surgery, because it creates anxiety in pa-
tients, lowers their appetite, delays ambulation and even
disturbs water and electrolyte balance. This increases
risk of postoperative complications and prolongs
hospitalization and consensus guidelines have been for-
mulated for the management of PONV [7]. Fifteen years
have passed since the first international recommenda-
tions for the prophylaxis and treatment of PONV [19],
and the incidence of PONV has fallen from approxi-
mately 80% to 20–30% [20], which is still relatively high.
Our own work suggests that at least certain patient pop-
ulations may show much higher incidence: we reported,
for example, 48% incidence in patients who underwent
total joint arthroplasty with general anesthesia [unpub-
lished data]. Indeed, risk of PONV appears to be 11-fold
higher when surgery is performed under general

anesthesia than under regional anesthesia [21]. While
modification of risk factors should be taken firstly ac-
cording to the recommendation of latest consensus [7],
some risk factors such as gender or history of smoking
and PONV were non-modifiable. Moreover, in our
country, total joint arthroplasty is performed under gen-
eral anesthesia routinely, because of the different med-
ical system. On the other hand, spinal anesthesia is
conductive to early ambulation and postoperative antic-
oagulation following enhanced total joint arthroplasty.
These considerations highlight the need to improve
PONV prophylaxis and treatment.
In our current study, we compared a new multimodal

PONV prophylaxis protocol with a traditional anti-
emetic protocol involving ondansetron and/or dexa-
methasone. The latter two drugs are the most commonly
used perioperatively to prevent PONV. Our results indi-
cate that addition of the oral prokinetic drug mosapride
can lead to lower PONV incidence and severity, espe-
cially postoperative nausea, during the first 12 h postop-
eratively than the use of ondansetron alone or in
combination with dexamethasone, although the

Table 2 Incidence of PONV during the first postoperative 48 h

Control
(n = 80)

Dexa
(n = 82)

Mosa + Dexa
(n = 78)

p* p1† p2† p3†

Total 44 (55%) 21 (25.6%) 8 (10.3%) < 0.001 < 0.001 < 0.001 0.014

Nausea 35 (43.8%) 16 (19.5%) 5 (6.4%) < 0.001 0.001 < 0.001 0.014

Vomiting 9 (11.2%) 5 (6.1%) 3 (3.9%) 0.176 NA NA NA

Complete response 36 (45%) 61 (74.4%) 70 (89.7%) < 0.001 < 0.001 < 0.001 0.012

Severe PONV 15 (18.8%) 6 (7.3%) 1 (1.3%) 0.001 0.030 < 0.001 0.062

Data presented as number of patients (percentage)
Dexa dexamethasone; Mosa mosapride; PONV postoperative nausea and vomiting
* Uncorrected p values (for the three-way comparison)
† Bonferroni-corrected p values: p1, Control vs Dexa; p2, Control vs. Mosa+Dexa; p3, Dexa vs. Mosa-Dexa. The corrected significance threshold was 0.016

Table 3 Timing of PONV events during the postoperative period

Time Control
(n = 80)

Dexa
(n = 82)

Mosa+Dexa
(n = 78)

p* p1† p2† p3†

Nausea 35 (43.8%) 16 (19.5%) 5 (6.4%) < 0.001 0.001 < 0.001 0.014

0–6 h 30 (37.5%) 14 (17.1%) 5 (6.4%) < 0.001 0.003 < 0.001 0.037

6–12 h 26 (32.5%) 13 (15.9%) 3 (3.8%) < 0.001 0.002 < 0.013 0.011

12–24 h 8 (10%) 3 (3.7%) 0 0.006 0.109 0.007 0.246

24–48 h 6 (7.5%) 1 (1.2%) 0 0.013 0.062 0.028 1.000

Vomiting 9 (11.2%) 5 (6.1%) 3 (3.9%) 0.176

0–6 h 7 (23.8%) 4 (12.2%) 3 (3.8%) 0.380

6–12 h 3 (12.5%) 2 (6.1%) 1 (1.3%) 0.610

12–24 h 1 (1.3%) 1 (1.2%) 0 1.000

24–48 h 1 (1.3%) 0 0 0.652

Data presented as number of patients (percentage). Dexa, dexamethasone; Mosa, mosapride; PONV, postoperative nausea and vomiting
* Uncorrected values
† Bonferroni-corrected p values: p1, Control vs Dexa; p2, Control vs. Mosa+Dexa; p3, Dexa vs. Mosa-Dexa. The corrected significance threshold was 0.016
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difference of severe PONV rate between Dexa + Mosa
group and Dexa Group was not statistically significant
(p = 0.062). Moreover, preemptive application of oral
mosapride can improve appetite, bowel function, time
until ambulation and length of hospital stay.
5-HT3 receptor antagonists and corticosteroids are the

anti-emetic drugs most commonly used perioperatively
to prevent and treat PONV. These drugs act by antagon-
izing 5-HT3 receptors both peripherally on vagal affer-
ents and centrally in the area postrema. Dexamethasone
is a synthetic glucocorticoid showing higher potency,
greater bioavailability, and longer acting time than the
most widely used antagonist, ondansetron [22–24]. Low-
dose systemic dexamethasone can show good anti-emetic
efficacy [25, 26], although the mechanism remains un-
clear. The drug may inhibit prostaglandin synthesis and
endogenous opioid release, controlling pain and reducing
the need for opioid drugs, which can help prevent PONV.
The half-life of dexamethasone is about 36–72 h, much
longer than the 4 h of ondansetron [22, 23]. Therefore, the
combination of dexamethasone and ondansetron can be
particularly effective at reducing PONV incidence during
the first 12–48 h after surgery (Tables 3 and 4). We found
that combining dexamethasone with ondansetron led to
lower incidence of PONV and higher incidence of
complete response than with ondansetron alone. Similarly,
previous work showed that combining dexamethasone

with ramosetron further reduced postoperative emesis
and pain without increasing risk of wound complications
[27]. Studies also have suggested that dexamethasone can
help reduce postoperative pain and inflammatory re-
sponses [11, 12, 24, 27, 28], which we did not examine
here. Future work should explore the full range of benefits
offered by dexamethasone.
Here we investigated additional clinical benefits of the

anti-emetic mosapride, a selective 5-HT4 receptor agon-
ist. Mosapride can promote the release of acetylcholine
and stimulate the gastrointestinal tract to promote mo-
tility, thereby improving the gastrointestinal symptoms
of patients with functional dyspepsia. Mosapride can in-
hibit emesis induced by selective serotonin reuptake in-
hibitors (SSRIs) in laboratory animals [14], probably by
reversing the SSRI-induced delay in gastric emptying.
We found in the present study that the preemptive use
of oral mosapride can provide additional anti-emetic ef-
fects beyond dexamethasone and ondansetron in total
joint arthroplasty patients. In fact, mosapride may
antagonize the ability of 5-HT3 receptor antagonists to
reduce gastrointestinal motility, which may help reduce
the risk of constipation that affects many total hip and
knee arthroplasty patients [29]. Indeed, this motility-
inducing effect may help explain why the patients in our
Mosa+Dexa group showed better postoperative appetite
and shorter times to first defecation and ambulation

Table 4 Duration of PONV during the first postoperative 48 h

Duration Control
(n = 80)

Dexa
(n = 82)

Mosa+Dexa
(n = 78)

p* p1† p2† p3†

< 6 h 18 (22.5%) 12 (14.6%) 7 (9.0%) 0.061

6–12 h 8 (10.0%) 6 (7.3%) 1 (1.3%) 0.068

12–24 h 8 (10.0%) 2 (2.4%) 0 0.004 0.046 0.007 0.497

> 24 h 10 (12.5%) 1 (1.2%) 0 < 0.001 0.004 0.001 1.000

Data presented as number of patients (percentage)
* Uncorrected values
† Bonferroni-corrected p values: p1, Control vs Dexa; p2, Control vs. Mosa+Dexa; p3, Dexa vs. Mosa-Dexa. The corrected significance threshold was 0.016

Table 5 The requirement of rescue treatment and postoperative VAS pain score

Control
(n = 80)

Dexa
(n = 82)

Mosa+Dexa
(n = 78)

p* p1† p2† p3†

Metoclopramide

Number 17 (21.3%) 8 (9.8%) 2 (2.6%) 0.001 0.043 < 0.001 0.060

Mean dose (mg) 2.88 (40) 1.10 (20) 0.26 (10) 0.002 0.044 0.002 0.496

VAS-rest 24 h 2.66 ± 0.72 2.45 ± 0.91 2.59 ± 0.82 0.333

VAS-rest 48 h 2.16 ± 0.99 2.03 ± 0.73 2.15 ± 0.71 0.551

Pethidine

Number 30 (37.5%) 19 (23.2%) 21 (26.9%) 0.116

Mean dose (mg) 20 (100) 17.38 (50) 16.99 (100) 0.486

Data presented as number of patients (percentage), mean (range) or mean ± standard deviation. Dexa dexamethasone; Mosa mosapride
* Uncorrected p values (for the three-way comparison)
† Bonferroni-corrected p values: p1, Control vs Dexa; p2, Control vs. Mosa+Dexa; p3, Dexa vs. Mosa-Dexa. The corrected significance threshold was 0.016
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than patients who did not receive mosapride. Although
some patients in Mosa + Dexa group experienced digestive
side effects such as abdominal pain or dry mouth, we could
not conclude the correlation between mosapride and these
side effects because of non-significant difference.
As far as we know, our study provides comprehensive

evidence supporting the potential clinical benefit of pro-
kinetic drugs following total joint arthroplasty, although
the results need to be interpreted in light of the follow-
ing limitations. First, patients receiving mosapride alone
were not included. Therefore, we cannot make the con-
clusion that mosapride alone was effective at reducing
PONV incidence after total joint arthroplasty. Although
our results implicated no incidence of prolonged QT
syndrome, more further works are needed to confirm
and extend our results, especially the safety profile of
mosapride, because another 5-HT4 agonist that antago-
nizes 5-HT3 activity and that can rapidly relieve nausea
induced by SSRIs was withdrawn for cardiotoxicity [30].
Second, the sample number was calculated according to
our primary outcome of PONV incidence. As a result,
the sample may not have been adequately powered to
detect inter-group differences in secondary outcomes,
such as rate of severe PONV, and complication rates.
Nevertheless, previous work from our group and others
suggests that perioperative dexamethasone does not

increase the incidence of postoperative infection in total
hip and knee arthroplasty [11, 12, 31]. Third, all partici-
pants in our study were Chinese and most (67%) were
women. Thus, our findings may not be widely
generalizable, because female gender is a well-
established risk factor for PONV [32]. Fourth, our post-
operative analgesic regimen included extensive multi-
modal pain control drugs and modalities such as
preemptive analgesic medication and periarticular injec-
tion, which may have introduced heterogeneity into our
sample. However, the rest VAS pain score at postopera-
tive 24 h and 48 h and requirement of rescue treatment
for pain were comparable among the three groups
(Table 5). Fifth, our study did not investigate whether
the choice of PONV management regimen affected post-
operative inflammatory marker levels and pain control.
This should be explored in future work, since our previ-
ous study has shown that low-dose dexamethasone can
relieve postoperative pain and postoperative nausea, as
well as provide additional inflammatory control and im-
prove clinical outcomes [28]. Lastly, our study excluded
diabetic patients, so future work should examine
whether our results can be generalized to this patient
subpopulation.

Conclusion
Prophylactic use of concurrent dexamethasone and oral
mosapride can reduce overall incidence and severity of
PONV, especially postoperative nausea, as well as in-
crease complete response rates during the first 12 h after
total hip and knee arthroplasty when compared with
other patients. While it seemed that oral mosapride
would not provide additional effect on reducing the rate
of severe PONV when compared with dexamethasone
alone. Preemptive oral mosapride can also improve post-
operative appetite and bowel function.

Abbreviations
PONV: Postoperative nausea and vomiting; THA: Total hip arthroplasty;
TKA: Total knee arthroplasty; ASA: American Society of Anesthesiologists;
PACU: Post-anesthesia care unit; BMI: Body mass index

Table 6 Other clinical outcomes

Control
(n = 80)

Dexa
(n = 82)

Mosa+Dexa
(n = 78)

p* p1† p2† p3†

Time to first defecation (h) 60.7 ± 24.6 54.7 ± 15.8 36.4 ± 18.3 < 0.001 0.136 < 0.001 < 0.001

Appetite on POD 0 2.26 ± 0.67 2.34 ± 0.65 2.55 ± 0.68 0.020 0.731 0.019 0.117

Appetite on POD 1 2.38 ± 0.62 2.41 ± 0.63 2.76 ± 0.51 < 0.001 0.905 < 0.001 0.001

Appetite on POD 2 2.63 ± 0.49 2.73 ± 0.45 2.82 ± 0.45 0.030 0.306 0.022 0.443

Time to first ambulation (h) 23.4 ± 5.8 23.3 ± 4.6 20.6 ± 5.9 0.002 0.976 0.005 0.008

Satisfaction 7.7 ± 1.1 8.7 ± 1.1 9.2 ± 0.9 < 0.001 < 0.001 < 0.001 0.008

Length of hospitalization (d) 5.6 ± 1.5 5.1 ± 1.5 4.9 ± 1.4 0.013 0.095 0.012 0.683

Data presented as mean ± standard deviation. Dexa, dexamethasone; Mosa, mosapride; POD, postoperative day
p1, Control vs Dexa; p2, Control vs. Mosa+Dexa; p3, Dexa vs. Mosa-Dexa. *p values with one-way ANOVA or Wilcoxon signed-rank test and †p values with Tukey
post hoc test

Table 7 Adverse events and side effects

Control
(n = 80)

Dexa
(n = 82)

Mosa + Dexa
(n = 78)

p*

Long QT syndrome 0 0 0 NA

Diarrhea 0 1 (1.22%) 0 1.000

Abdominal pain 1 (1.25%) 0 1 (1.28%) 0.556

Dry mouth 2 (2.5%) 1 (1.22%) 2 (2.56%) 0.752

Insomnia 2 (2.5%) 3 (3.66%) 3 (3.85%) 0.908

Total 5 (6.25%) 5 (6.1%) 6 (7.69%) 0.906

Data presented as mean ± standard deviation. Dexa dexamethasone;
Mosa mosapride
*p values were analyzed using Fisher’s exact test
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