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he issue of postoperative nausea or vomiting is

important for patients, physicians, and healthcare
providers. Vomiting or retching can have adverse medical
consequences, such as wound dehiscence, dehydration,
electrolyte derangement, and aspiration of gastric contents,
and has been reported to be the postsurgical outcome least
desired by patients.! Postoperative nausea, or vomiting
often delays discharge,? is one of the main causes of
unanticipated admission after ambulatory surgery,® and it
adds considerably to resource use and costs.*

Risk-based postoperative nausea or vomiting prophylaxis
is well established in guidelines,’ but adherence can be poor®
and the failure rate exceeds 30%.” At present, prophylaxis most
commonly involves 5HT ,-antagonists, such as ondansetron,
often in combination with dexamethasone.® Although a
few retrospective and prospective studies have investigated
antiemetics for the rescue treatment of postoperative nausea

ABSTRACT

Background: Although antiemetics are commonly used to prevent post-
operative nausea or vomiting, the failure rate is appreciable and there is
currently no generally accepted standard for rescue treatment of postopera-
tive nausea or vomiting after failed prophylaxis. This prospective, random-
ized, double-blind, parallel-group, placebo-controlled, multicenter study was
designed to test the hypothesis that intravenous amisulpride, a dopamine D,/
D,-antagonist, is superior to placebo at treating established postoperative
nausea or vomiting after failed prophylaxis.

Methods: A total of 2,285 adult patients undergoing surgery under general
inhalational anesthesia and receiving standard antiemetic prophylaxis were
enrolled at 23 sites in Canada, France, Germany, and the United States. Of these,
702 patients experienced postoperative nausea or vomiting in the 24-h period
after surgery and were randomized to receive a single dose of 5 or 10 mg intra-
venous amisulpride or matching placebo. The primary endpoint was complete
response, defined as no emesis or rescue antiemetic use for 24h after study
drug administration, excluding emesis in the first 30 min. Secondary endpoints
included incidence of emesis and rescue medication use, nausea burden, time
to treatment failure, and length of stay in postanesthesia care unit and hospital.

Results: Complete response occurred in significantly more patients receiv-
ing 10 mg amisulpride (96 of 230, 41.7%) than placebo (67 of 235, 28.5%), a
13.2% difference (95% Cl, 4.6 to 21.8; odds ratio, 1.80; P = 0.006). A 5-mg
dose of amisulpride did not show a significant benefit (80 of 237, 33.8%); the

P =0.109). The total number of adverse events recorded and proportion of
patients with at least one adverse event were comparable between the pla-
cebo and amisulpride groups. No clinically relevant toxicities were observed.

Conclusions: A single 10-mg dose of intravenous amisulpride was safe
and more effective than placebo at treating established postoperative nausea
or vomiting in patients failing postoperative nausea or vomiting prophylaxis.

(AnestHEsioLoay 2019; 130:203-12)

EDITOR’S PERSPECTIVE

What We Already Know about This Topic

e Although antiemetics are commonly used to prevent postoperative nau-
sea or vomiting, the failure rate is appreciable and there is little evi-
dence to guide best therapy for rescue treatment after failed prophylaxis

What This Article Tells Us That Is New

e Ten milligrams of intravenous amisulpride, a dopamine D,/D,-antagonist,
is superior to placebo at treating established postoperative nausea or vom-
iting after failed prophylaxis, whereas 5mg was not superior to placebo
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or vomiting after failure of prophylaxis,” !> to our knowledge
no agent has previously been shown in a prospective trial to be
more effective than placebo for treating postoperative nausea or
vomiting in patients who have failed prophylaxis. One survey
found that repeat dosing with a 5SHT,-antagonist was common
among anesthesiologists,'® even though trials have repeatedly
shown it to be ineffective.'*™'> Consensus guidelines specifically
recommend that an antiemetic used to treat postoperative nausea
or vomiting should be from a different pharmacologic class to
any drugs given prophylactically> Commonly used options,
such as promethazine, metoclopramide, and dimenhydrinate, are
not supported by evidence from randomized, controlled trials.
Furthermore, those agents are associated with numerous side
effects, including sedation and extrapyramidal side effects, which
can result in prolongation of postanesthesia care unit (PACU)
stay. There remains, therefore, a significant unmet medical need.
The selective dopamine D,/D,-antagonist amisulpride
has been used as an oral antipsychotic for more than 30 yr
and has been notable for its favorable side effect profile.!”
It has been recently shown to be an effective and safe
antiemetic when given intravenously at very low doses.'®!”
Because dopaminergic antiemetics are rarely used nowadays
for postoperative nausea or vomiting prophylaxis, this is
potentially an attractive mechanism for a rescue antiemetic.
We conducted this multicenter, randomized, double-
blind, placebo-controlled, parallel-group trial to assess the
clinical effectiveness and safety of a single intravenous dose of
amisulpride as treatment for established postoperative nausea
or vomiting in surgical patients who had failed standard
prophylaxis involving antiemetics from other pharmacologic
classes.We hypothesized that amisulpride would be significantly
more effective than placebo as rescue treatment of postoperative
nausea or vomiting for the 24-h period after administration.

Materials and Methods
Study Design

This randomized, double-blind, parallel-group study (chief
investigator: A.S.H.) was conducted at 23 centers in the United
States, Germany, Canada, and France between March 2016 and
January 2017. An independent ethics committee approved the
study at each center. Written informed consent was obtained
from all patients before enrollment. The study was sponsored
and fully funded by Acacia Pharma, Ltd. (United Kingdom).
Data were collected and analyzed by the sponsor; all authors
had access to the data. The study was overseen by a data
monitoring committee and was registered on ClinicalTrials.
gov (reference NCT02646566) in January 2016.

Patient Population

Patients of either sex could be considered for inclusion if they
were at least 18 yr of age, had freely given written informed
consent, were scheduled to undergo open or laparoscopic
elective surgery under general inhalational anesthesia expected
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to last at least 1 hr, and were judged by the investigator to have
a moderate or high risk of experiencing postoperative nausea
or vomiting, based on established postoperative nausea or
vomiting risk factors such as those included in the Apfel risk
score.”’ Women of childbearing potential had to be able and
willing to use a highly effective form of contraception. Patients
were ineligible if they were scheduled to undergo transplant
surgery or any surgery where postoperative emesis would
pose a significant danger to them; were planning to receive
only a local anesthetic or regional neuraxial (intrathecal or
epidural) block; had received amisulpride for any indication in
the 2 weeks before screening; were allergic to amisulpride or
any of the excipients of the study medication; had significant
ongoing vestibular disease or dizziness; had a known prolactin-
dependent tumor or pheochromocytoma; had documented
or suspected alcohol or substance abuse within the previous 6
months; had direct or indirect evidence of clinically significant
hypokalemia, such as serum potassium less than 3.0mM; had
received postoperatively, and before receiving study drug,
any medication with a substantial risk of inducing torsades
de pointes; had a documented, clinically significant cardiac
arrhythmia or congenital long QT syndrome; were pregnant
or breastfeeding; had a history of epilepsy or Parkinson’s
disease or were being treated with levodopa; or had received
emetogenic anticancer chemotherapy in the previous 4 weeks.

Procedures, Randomization, and Masking

Patients were screened for enrollment up to 28 days before
surgery. With respect to the surgical procedure, institutions
followed their standard practice in terms of anesthetic
technique and agents and peri-/postoperative management.
Although patients should only have been enrolled if
inhalational anesthesia was planned, it was permitted to
randomize a patient with postoperative nausea or vomiting
who had received total intravenous anesthesia.

To be randomized into a treatment arm, enrolled patients
had to have received pre- or perioperative nausea or vomiting
prophylaxis, involving the investigator’s choice of one or more
antiemetics, as long as no dopamine-antagonist antiemetic was
included; and experienced a “qualifying postoperative nausea
or vomiting episode,” defined as a first episode of emesis
(retching or vomiting) or request or obvious requirement for
antiemetic medication to treat nausea, not more than 24h
after wound closure and before hospital discharge, for which
they had not already received an antiemetic. A dopamine-
antagonist with antiemetic potential was not to be given
for any purpose from 24h before surgery up to the time
of the qualifying postoperative nausea or vomiting episode.
Antiemetic rescue medication was to be given immediately
on patient request or when there were signs of patient distress
attributable to nausea or emesis; or, once 30min had elapsed
after treatment with the study drug, when symptoms were not
improving. The choice of rescue antiemetic was according to
standard practice in each institution.

Habib et al.
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A master randomization list was generated by a specialist
contractor before study start using Prisym software (Prisym
ID, Ltd., United Kingdom), to allocate patients on a 1:1:1
basis to receive 5mg amisulpride, 10mg amisulpride, or
placebo, with a block size of nine and stratification by study
center. Study medication was manufactured by the sponsor
and provided in individual patient kits, each prelabeled
with a unique patient identification number from the
randomization list. Each kit contained a pair of identical
2-ml vials containing a clear, colorless solution. For the 5-mg
treatment, both vials contained 2.5 mg amisulpride; for the
10-mg treatment, both contained 5mg amisulpride; and
for the placebo, both contained the same excipients as the
active drug but no amisulpride. All study staff and patients
were blinded as to the contents of the vials. To randomize
an eligible patient, study staff selected the next available kit
from their stock held in pharmacy or PACU and drew up
4ml of study medication from the two vials. Study drug was
administered intravenously over approximately 2 min.

To assess clinical effect, all episodes of emesis (vomiting
or retching), nausea (scored using a self-reported
11-point verbal scale, where O represented no nausea and
10 represented the worst nausea possible), and rescue
medication use were recorded during the 24h after
study drug administration. Nausea was further assessed
by direct questioning immediately before and at 5, 15,
30, and 120min after dosing and at any time the patients
spontaneously reported nausea afterward. Patients could be
discharged as soon as the investigator was satisfied that it
was medically acceptable for them to go home, subject to
a minimum 2-h stay postdosing if the criteria for failure
had not been met. Patients discharged before 24 h, who had
not already met the criteria for failure or were withdrawn
from the study, were given a diary card to complete at home
and were followed up for the data by telephone as soon as
possible after 24 h.

Blood samples
biochemistry analysis before dosing and at 24 h, or within
an hour of discharge if that occurred sooner. Adverse events

were taken for hematology and

were recorded for 7 days after treatment, except for nausea
and emesis in the first 24 h, which were already captured as
part of the efficacy assessment.

Outcomes

The primary efficacy variable was the dichotomous variable
success or failure of initial postoperative nausea or vomiting
treatment, where success (also termed complete response)
was defined as no emetic episodes (vomiting or retching) or
administration of antiemetic rescue medication in the 24-h
period after dosing, excluding any emesis events in the first
30min. The purpose of the 30-min exclusion was to allow
time for the study medication to work. A sensitivity analysis
was prespecified to assess whether the exclusion period had
any impact on the results.

Amisulpride for Postoperative Nausea or Vomiting

Secondary endpoints included the incidence of vomiting,
nausea, significant nausea (defined as a nausea score at or above
4 on an 11-point verbal rating scale?'), and rescue medication
use; severity of nausea; evolution of nausea, defined as area
under the curve of nausea scores against time after treatment;
time to treatment failure; time spent in PACU after dosing;
and overall hospital length of stay after dosing.

Statistical Analysis

A sample size of 690 subjects (average 230 per arm)
delivered a power of at least 90% at an overall two-sided
a of 0.025 of detecting a difference of 0.16 between the
success rate in the placebo group, assumed to be 0.30, based
on Kovac et al.,"® and the success rate in either amisulpride
dose group, set pragmatically at 0.46 as a realistic and
clinically relevant rate, after adjusting for multiplicity from
making two pairwise comparisons with placebo, achieving
a global two-sided a. of 0.05.Because 25 to 30% of enrolled
patients were expected to experience postoperative nausea
or vomiting, it was planned to enroll about 2,500 patients.

All statistical analyses were specified a priori in a
Statistical Analysis Plan, signed before study unblinding,
and were conducted in SAS version 9.4 (SAS Institute,
USA). Baseline characteristic, efficacy, and safety variables
were summarized using standard descriptive statistics. The
primary efficacy analysis was a comparison, in the modified
intent-to-treat population (all subjects who signed the
informed consent form and received a dose of amisulpride
or placebo study medication), of the incidence of complete
response between each amisulpride group and the placebo
group using Pearson’s % test, with a 5% significance level,
after applying Hommel’s method to control the family-
wise error rate. This technique adjusts the P value to take
account of multiple comparisons (two active groups)
against the single placebo group. To test the robustness
of the primary analysis, a Cochran-Mantel-Haenszel test
of complete response, stratified by center, and a logistic
regression analysis, with treatment, number of risk factors,
type of surgery (open vs. laparoscopic), and center included
as factors in the model, were conducted.

Secondary efficacy variables assessed by incidence (e.g.,
nausea, vomiting, rescue medication use) were compared
between the groups using Pearson’s %2 test. Time-to-event
secondary efficacy variables were compared using the log-
rank test. Continuous secondary efficacy variables (e.g.,
nausea evolution) were compared using a Mann—Whitney
test. No statistical testing was prespecified for PACU or
hospital length of stay or for adverse event rates.

Results
Disposition and Demographics

Between March 21,2016, and January 11,2017, 2,285 patients
were enrolled, of whom 705 patients had a qualifying event of

Anesthesiology 2019; 130:203-12
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postoperative nausea or vomiting and were randomized; 702
received study drug (the modified intent-to-treat population;
see figure 1). Twvo randomized patients withdrew consent and
one refused medication just before dosing. The study arms
were very similar in terms of baseline characteristics, including
prophylactic antiemetics received (table 1).

Clinical Effect

Primary and secondary efficacy endpoints are shown in
table 2. Complete response occurred in 67 of 235 patients
in the placebo group (28.5%; 95% CI, 22.74 to 34.28%);
96 of 230 in the 10-mg amisulpride group (41.7%;
95% CI, 35.37 to 48.11%; P = 0.003; after Hommel’s
adjustment: P = 0.006); and 80 of 237 in the 5-mg
amisulpride group (33.8%; 95% CI,27.73 to 39.78%; P =
0.219).The difference between the success rate for 10 mg
amisulpride and placebo was 13.2% (95% CI, 4.6 to 21.8),

and the odds ratio was 1.80 (95% CI, 1.22 to 2.64). The
adjusted odds ratio for occurrence of complete response
for 10 mg amisulpride versus placebo using the Cochran-
Mantel-Haenszel test was 1.81 (95% CI, 1.22 to 2.69),
and using Logistic Regression analysis it was 1.85 (95%
CI, 1.23 to 2.76).

During the first 30min after study drug dosing, emesis
occurred in 30 patients: 18, 8, and 4 in the placebo, 5-mg, and
10-mgamisulpride groups, respectively. All 30 patients received
rescue medication, thus meeting the criteria for treatment
failure. Accordingly, the 30-min window for excluding emesis
events had no effect on the complete response rate in any
arm. Complete response at each of the prespecified interim
time points (2, 4, and 6 h) was around 20% higher with 10mg
amisulpride than placebo. The time to treatment failure was
significantly longer for 10mg amisulpride (median 443 min)
than placebo (median 120 min), with a hazard ratio of 0.63
(95% CI, 0.50 to 0.80; P < 0.001; fig. 2).

Informed consent, enrolled
N = 2,285
Not randomized
N = 1,580
Randomized
N = 705
Not dosed
N=3
Withdrew consent (2)
Other (1)
Dosed
N = 702
AMISULPRIDE 5 mg AMISULPRIDE 10 mg PLACEBO
N = 237 N = 230 N = 235

Completed study

N = 231 N = 226

Completed study

Completed study
N = 230

Did not complete study*
N=6 N=4
Lost to follow up (5) Lost to follow up (4)

Did not complete study*

Did not complete study*
N=5
Lost to follow up (5)

Other (1)
Major Protocol Deviations Major Protocol Deviations Major Protocol Deviations
N=5 N=1 N =15
Inadvertent anti-emetic post- Exclusion criterion violated (1) Inadvertent anti-emetic post-
dosing (1) —{ |Inadvertent anti-emetic post- | —{ |dosing (5) —
Incomplete study drug dose (2) dosing (6) Inadvertent anti-emetic prior to
No/prohibited prophylaxis (2) Incomplete study drug dose (2) dosing (1)

No/prohibited prophylaxis (2)

Incomplete study drug dose (2)
No/prohibited prophylaxis (8)

Evaluable per-protocol
N = 232

Evaluable per-protocol

Evaluable per-protocol
N = 220

N = 219

Fig. 1. Disposition of patients. *Day 7 follow up data not collected.
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Amisulpride for Postoperative Nausea or Vomiting

Table 1. Baseline Characteristics

Amisulpride 5mg Amisulpride
Parameter Placebo (N = 235) (N =237) 10mg (N = 230)
Age (yr), median (range) 45 (18-81) 46 (18-84) 47 (18-85)
Sex
Female 212 (90.2) 213(89.9) 208 (90.4)
Male 23(9.8) 24 (10.1) 22 (9.6)
Race*
White 193 (82.1) 196 (82.7) 189 (82.2)
Black 22 (9.4 19 (8.0) 21(9.1)
Asian 8(3.4) 5(2.1) 6 (2.6) g
Other/not reported 12 (5.1) 17 (7.2) 14 (6.1) 2
Country 8
Canada 47 (20.0) 47 (19.8) 48 (20.9) =
France 9(3.9) 9(3.9) 10 (4.3) E
Germany 55 (23.4) 55(23.2) 48 (20.9) 5
United States 124 (52.8) 126 (53.2) 124 (53.9) §
Baseline PONV riskt R
Previous history of PONV 121 (51.5) 123 (51.9) 110 (47.8) %
Previous history of motion sickness 91 (38.7) 83(35.0) 77 (33.5) =
Never smoked 166 (70.6) 183(77.2) 161 (70.0) §
Former smoker 42 (17.9) 32(13.5) 43 (18.7) S
No. of PONV risk factors f:.;?
1 2(0.9) 1(0.4) 1(0.4) 28
) 7(3.0) 17(.2) 10(4.3) g
3 105 (44.7) 90 (38.0) 108 (47.0) S
4 121 (51.5) 129 (54.4) 111 (48.3) §
Surgical procedure g
Open 121 (51.5) 108 (45.6) 98 (42.6) g
Laparoscopic 114 (48.5) 129 (54.4) 132 (57.4) >
Duration of surgery (min), mean + SD 132.7 +98.0 1179778 120.5 +83.4 S
Duration of inhalational anesthesia (min), mean + SD 162.0 + 100.6 146.4 + 80.4 149.0 + 84.5 §
Anesthetic agents g
Sevoflurane 138 (58.7) 145 (61.2) 139 (60.4) §
Desflurane 91 (38.7) 86 (36.3) 88 (38. ) N
Isoflurane 6 (2.6) 5(2.1) 6 (2.6 =
Nitrous oxide 10 (4.3) 6(2.5) 4017 S
Previous PONV prophylaxis '9
Ondansetron 164 (69.8) 170 (71.7) 159 (69.1) §
Granisetron 18 (7.7) 26 (11.0) 7(7.4) §
Dexamethasone 145 (61.7) 159 (67.1) 156 (67.8) 3
Scopolamine 17 (7.2) 21(8.9) 9(8.3) -
Other agents 4(1.7) 7(3.0) 9(3.9) i
1 antiemetic 120 (51.1) 111 (46.8) 121 (52.6) S
2 antiemetics 96 (40.9) 104 (43.9) 91 (39.6) =
>3 antiemetics 12 (5.1) 21(8.9) 8(7.8) §
Qualifying PONV event s
Patients with emesis 57 (24.3) 45(19.0) 40(17.4) §
Patients with nausea 228 (97.0) 233 (98.3) 228 (99.1)
Mean + SD nausea score 62+22 6.2+22 6.3+23
Occurrence in postanesthesia care unit 172 (73.2) 178 (75.1) 169 (73.5)
Occurrence 0-2h after surgery 169 (71.9) 181 (76.4) 156 (67.8)

Data are number of patients (%) unless specified otherwise.

*Patients who reported multiple races were counted in each race category. Data on race were not collected in France for legal reasons. TPONV risk factors are as follows: (1)
female; (2) nonsmoker; (3) history of PONV or motion sickness; (4) expected use of postoperative opioid analgesia. PONV, postoperative nausea or vomiting.

Emesis occurred in significantly fewer patients after  incidence of significant nausea, maximal nausea severity,
either 5mg or 10 mg amisulpride than placebo. Most other ~ and nausea evolution.
secondary endpoints were significantly improved by 10mg The mean length of stay in PACU after study drug

amisulpride but not 5mg, including rescue medication use,  dosing was 140.9 min with 10 mg amisulpride (SD, 174.2;
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Table 2. Clinical Effect in First 24 h after Treatment

Placebho Amisulpride 5mg Amisulpride 10mg
(N = 235) (N =237) P (N =230) P
Complete response 67 (28.5%) 80 (33.8%) 0.219* 96 (41.7%) 0.006*
95% Cl 22.7-34.3% 27.7-39.8% 35.4-48.1%
Complete response at 2 h 116 (49.4%) 134 (56.5%) 0.118 160 (69.6%) < 0.0001
Complete response at 4 h 87 (37.0%) 105 (44.3%) 0.108 136 (59.1%) < 0.0001
Complete response at 6 h 77 (32.8%) 99 (41.8%) 0.043 121 (52.6%) < 0.0001
Emesist 67 (28.5%) 43 (18.1%) 0.008 36 (15.7%) 0.001
Use of rescue medication 163 (69.4%) 155 (65.4%) 0.359 127 (55.2%) 0.002
Significant nauseat (>4 on 139 (59.1%) 135 (57.0%) 0.632 111 (48.3%) 0.019
11-point verbal rating scale)
Any nauseat (=1 on 11-point verbal 181 (77.0%) 183 (77.2%) 1 163 (70.9%) 0.130
rating scale)
Mean nausea area under curve (0-3h) 7,629 6,995 0.516 5,638 < 0.0001

Data are number of patients (%) unless specified otherwise; P values are for comparison with placebo group.
*After adjustment for multiplicity using Hommel’s method. tExcluding nausea/emesis events occurring in first 30 min after treatment.

median, 96.0min; range, 0 to 1266) and 175.5min with
placebo (SD, 217.6; median, 116.0; range, 2 to 1353).
Opverall mean length of hospital stay after dosing was 50.3h
(SD, 79.7; median, 24.4 h; range, 0.7 to 716.3) with 10mg
amisulpride and 56.3h (SD, 73.4; median, 29.2h; range, 0.6
to 644.1) with placebo.

Safety

The number of treatment-emergent adverse events and
the proportion of patients reporting at least one event
were comparable between the placebo and amisulpride
groups (table 3). No deaths or withdrawals attributable to
toxicity occurred. There were 17 serious adverse events

in 14 patients, distributed evenly between the groups.
Only nausea and vomiting occurring more than 24 h after
dosing, flatulence, constipation, headache, infusion site
pain, and pruritus were reported by 5% or more patients
in any group. Unexpected or clinically relevant changes
in hematology or clinical chemistry parameters were
extremely infrequent in all groups.

Discussion

A single 10-mg dose of intravenous amisulpride was
significantly more effective than placebo at treating established
postoperative nausea or vomiting in patients who had received
prior postoperative nausea or vomiting prophylaxis with one
or more agents of a different pharmacologic class, and was not

1042

0.8 1

0.6

0.4+

0.2 4

Criteria for Complete Response

Placebo
Amisulpride 5 mg
~— —— — Amisulpride 10 mg
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Probability of Patient Continuing to Meet

Amisulpride 5 mg
Amisulpride 10 mg

0 T T T T T T T T T T T T T T T T T T T T T T T T T

HR (95% Cl)
HR (95% Cl)

0.86 (0.69-1.07), p=0.168
0.63 (0.50-0.80), p<0.001

0 1 2 3 4 5 6 7 8 9 10 M 12 13 19 20 21 22 23 24
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Fig. 2. Kaplan-Meier curves of treatment success over time. HR, hazard ratio.
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Table 3. Treatment-Emergent Adverse Events*

Amisulpride for Postoperative Nausea or Vomiting

Amisulpride 5mg Amisulpride 10mg
Placebo (N = 235) (N =237) (N =230)
No. of No. of No. of No. of No. of
No. of Patients  Events Patients Events  Patients Events
At least one treatment-emergent adverse event 113 (48.1) 262 100 (42.2) 203 99 (43.0) 198
Any serious adverse event 5(2.1) 6 6 (2.5) 6 3(1.3) 5
Any event leading to death 0 0 0 0 0 0
Intensity of event
Any life-threatening event 0 0 1(0.4)
Any severe event 10 (4.3) 5(2.1) 4(1.7)
Any moderate event 38 (16.2) 28 (11.8) 23(10.0)
Any mild event 65 (27.7) 67 (28.3) 71(30.9)
Relationship to study medication
Any probably related event 17 (7.2 10 (4.2 12(5.2)
Any possibly related event 8(3.4) 9(3.8) 12(5.2)
Events occurring in > 5% of any group
Nausea 30(12.8 32 30 (12.7) 33 27 (11.7) 28
Flatulence 18(7.7) 18 13 (5.5 13 13(5.7) 13
Constipation 17(7.2) 17 13 (5.5 13 11 (4.8) 11
Vomiting 13 (5.5) 13 11 (4.6) 14 10 (4.3) 11
Headache 17(7.2) 17 10 (4.2) 10 10 (4.3) 10
Infusion site pain 10 (4.3) 10 8(3.4) 8 12 (5.2) 12
Pruritus 13 (5.5) 13 7(3.0) 7 10 (4.3) 10

Data are number of patients (%). *Excluding any events of nausea or emesis occurring in the first 24 h after study drug administration.

associated with any more toxicity than a placebo injection. A
5-mg dose was not significantly superior to placebo. To our
knowledge, only three prospective, randomized treatment
trials involving patients failing standard prophylaxis have
previously been published,'*™ none of which demonstrated
clinical effectiveness for the agents tested. Because of the
current lack of any appropriately safe and effective agent
for postoperative nausea or vomiting rescue, we considered
a placebo-controlled trial to be a scientifically and ethically
justifiable design for this trial.

Amisulpride had a rapid onset of action, shown by the
immediate separation of the Kaplan—Meier curves. This
is clinically important because rapid resolution of nausea
and vomiting can enable earlier patient mobilization and
discharge from the highly resource-intensive PACU, offering
benefits to both patients and healthcare institutions.!” The
20% difference between amisulpride and placebo success at
time points in the first 6h may therefore be as relevant as
the difference in 24-h success rates. We cannot draw firm
conclusions as to whether any differences were associated
with genuine reductions in length of PACU or overall
hospital stay in this study, as we did not prespecify statistical
testing of those outcomes, but this is clearly an area which
merits further investigation.

The patient population in this study was highly
representative of that typically experiencing postoperative
nausea or vomiting in clinical practice. Most patients had

Habib et al.

three or all four of the major postoperative nausea or
vomiting risk factors (female, past history of postoperative
nausea or vomiting or motion sickness, nonsmoker,
expected use of postoperative opioid analgesia),”
all underwent standard inhalational anesthesia, and
almost all had failed prophylaxis with a 5HT,-antagonist
(mostly ondansetron) or dexamethasone. A broad range of
operations was included, both open and laparoscopic, with
both in-patients and ambulatory cases enrolled. Though
useful in terms of validity, the broad population limits the
ability to identify whether response to treatment might vary
across different surgical groups.

almost

The method used in this trial was very similar to that
of the few previously published postoperative nausea or
vomiting treatment studies, as was the placebo group
success rate, adding weight to the robustness of the findings.
In a study of 428 patients who had failed ondansetron
prophylaxis, complete response (defined as in this study)
at 24h occurred in 32% of the placebo group and 28%
of those redosed with ondansetron,"” compared with
the 28.5% placebo rate in our study. That ondansetron
response rate was corroborated by a subsequent study in
the same ondansetron prophylaxis failure setting, which
yielded complete response rates of 30% for ondansetron
retreatment and 31% for palonosetron.'”” The complete
response of 41.7% seen with amisulpride in this study
is lower than that reported in a previous study where
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complete response with promethazine in patients who
had failed ondansetron prophylaxis was 68%.'" That
study, however, was retrospective and involved a much
shorter (2-h) assessment period for complete response,
and therefore is not directly comparable with this large
prospective study where complete response for the 24-h
period after rescue was the primary outcome of the study.

Although clinical data demonstrate the ineffectiveness
of redosing ondansetron after its failure for prophylaxis,
and consensus guidelines® and the ondansetron label
itself advise against it, such redosing remains a common
practice,'!® reflecting the dearth of acceptable options.
It cannot simply be assumed that an antiemetic will be
effective at treating breakthrough postoperative nausea or
vomiting just because it works in prevention. Certainly,
drugs that are slow to take effect,such as dexamethasone and
transdermal scopolamine, are inappropriate for resolving
acute postoperative nausea or vomiting. Other agents may
lack the potency to resolve active postoperative nausea or
vomiting, or may require a different dose from that used
in prophylaxis. It is therefore essential to prove treatment
efficacy and optimal dosing in prospective, randomized
trials. For instance, we tested a 5-mg dose of amisulpride,
because that had previously been shown to be effective for
postoperative nausea or vomiting prophylaxis'®!?; but we
also investigated a dose of 10 mg, in case a higher dose might
be needed for treatment than for prevention. Assessing the
side effect profile in the perioperative setting and thereby
evaluating the benefit-risk ratio are no less important. One
reason 5HT,-antagonist redosing remains widespread,
despite being ineffective, is that antiemetics from other
classes have clinically important side effects, such as cardiac
arrhythmias and extrapyramidal toxicity associated with
older dopamine-antagonists,>>** tissue damage caused
by promethazine extravasation,?* and sedation caused by
some antihistamines and dopamine-antagonists, such as
promethazine!" and droperidol.?

The benign safety profile of intravenous amisulpride
is therefore noteworthy. Even after excluding events of
nausea and vomiting in the first 24 h after treatment, the
raw number of adverse events reported in the amisulpride
groups was lower than that in the placebo group, though
it should be stressed that the difference was not tested
statistically. This is consistent with previous data in the
prophylaxis setting,'® which suggest that controlling
postoperative nausea or vomiting may lead to a general
improvement in patient well-being, in line with the strong
recommendation for aggressive postoperative nausea or
vomiting management in the latest Enhanced Recovery
After Surgery consensus statement.2

One potential limitation of the study is that a
broad, heterogeneous patient population was enrolled,
undergoing a wide range of surgical operations, both
open and laparoscopic, including both in-patients and
ambulatory cases. Many of the subgroups were too small
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to permit robust investigation of possible differences in
response to treatment, and further studies in subgroups of
particular interest may be valuable. On the other hand, the
heterogeneity may be useful in terms of external validity.
Another limitation is the absence of electrocardiograph
data collection. However, data collected in a thorough
QT study, which are far more rigorous than any that
could be collected in a hospital trial setting, indicate that
both a 5- and 10-mg dose of intravenous amisulpride
are associated with a QT prolongation of less than 10 ms
and are therefore unlikely to carry a meaningful clinical
risk.?’

In conclusion, this study demonstrates that a single 10-mg
dose of intravenous amisulpride is safe and more effective
than placebo as rescue treatment for acute postoperative
nausea or vomiting episodes in patients who have failed
prior prophylaxis.
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Capsicum Drafts Could Not Relieve Ricksecker’s Pain
of Bankruptcy
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Born and raised in Ohio, Theodore Ricksecker (1846 to 1919) moved to Manhattan and began working in
1863 as a drugstore clerk before partnering with a seasoned druggist. Moving on as a solo businessman in
1876 to William Street, Ricksecker confined his wares to perfumes, toiletries, and Capsicum Drafts that he

began advertising as “French’s” (above) and rapidly renamed as “Ricksecker’s”” The Capsicum Drafts were
dry pads impregnated with chili pepper extract (capsaicin) that chemically warmed up once sprinkled with

UREE)

water. By applying this counterirritant near a painful site, the Drafts became a “warm friend in time of need.”
Unfortunately, Ricksecker overexpanded his business and even Capsicum Drafts could not rescue him in
1896 from the pain of bankruptcy. (Copyright © the American Society of Anesthesiologists’ Wood Library-
Museum of Anesthesiology.)

George S. Bause, M.D., M.PH., Honorary Curator and Laureate of the History of Anesthesia, Wood Library-Museum
of Anesthesiology, Schaumburg, Illinois, and Clinical Associate Professor, Case Western Reserve University, Cleveland,
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