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Abstract

Background: Postoperative nausea and vomiting (PONV) delays postoperative recovery, prolongs hospital stays,
and hinders patients’ return to society, thus making it a major cause of increased healthcare costs. It is also the
most troubling postoperative complication in female patients undergoing surgery. However, in Japan, guidelines for
the management of PONV have not been established, and the management protocol for PONV is left to each
institution and anesthesiologist. Therefore, we developed criteria for intraoperative management of PONV.

Methods: In female surgical patients, the usefulness of the criteria was evaluated by comparing the implementation
rate of intraoperative management and PONV incidence before and after the establishment of the criteria. An Apfel
simplified score (Apfel score) ≥2 was set as an indication for intraoperative management of PONV.

Results: The implementation rate of intraoperative management increased from 91.2 to 96.0% after the introduction of
the criteria. In patients with an Apfel score of 2, the intraoperative management implementation rate significantly
increased from 81.1 to 94.7% (p = 0.016), while PONV incidence significantly decreased from 44.6 to 34.1% after the
introduction of the criteria (p = 0.040).

Conclusions: The criteria for intraoperative management of PONV increased the implementation rate of intraoperative
management and decreased PONV incidence, indicating the usefulness of the criteria.

Keywords: Apfel simplified score, Postoperative nausea and vomiting, Pharmacist, Anesthesiologist, Criteria, Management

Background
Postoperative nausea and vomiting (PONV) occurs in
approximately 30% of all surgical patients [1, 2], delays
postoperative recovery, prolongs hospital stay, and hin-
ders patients’ return to society, thus making it a major
factor that increases healthcare costs [3]. Moreover, it is
strongly associated with decreased patient satisfaction
with surgery and anesthesia [4]. In female surgical pa-
tients, PONV is more uncomfortable than postoperative

pain and is considered the most troubling postoperative
complication [5]. Thus, PONV management has been
strongly recommended in some countries to promote
postoperative recovery [1, 6, 7]. This includes avoidance
of PONV-inducing factors, such as postoperative opioid
analgesics, volatile anesthetics, and inappropriate rehy-
dration, as well as the necessity of using antiemetic
agents based on PONV development risk [1].
In Japan, the incidence of PONV is approximately 40%

[8], which is higher than the previously mentioned 30%
observed in all patients; therefore, it cannot be con-
cluded that PONV management has been sufficiently
implemented in the country. A probable reason for this
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is the lack of established guidelines for PONV manage-
ment in Japan; the management protocol for PONV is
left to each institution and anesthesiologist. Further-
more, as with other factors in Japan, there are fewer
approved drugs for PONV than in other countries,
resulting in a limited choice.
Therefore, the pharmacists and anesthesiologists at

our institution, Saiseikai Yokohamashi Tobu Hospital,
collaborated to develop the criteria for intraoperative
management of PONV, with the aim of standardizing
PONV management and reducing its incidence. In this
study, the implementation rate of intraoperative man-
agement, as well as PONV incidence, was investigated to
evaluate the usefulness of the criteria for intraoperative
management.

Methods
Activities of pharmacists in perioperative management of
PONV
Figure 1 shows the activities of pharmacists in the
perioperative management of PONV in our hospital.
A pharmacist evaluated the patients’ PONV develop-
ment risk based on an Apfel simplified score (Apfel
score) [9, 10] upon their visit to the patient support
center for surgery preparation 2 weeks before surgery.
On the day of surgery, the pharmacist-in-charge in
the operating room confirmed the risk of PONV de-
velopment and proposed the administration of anti-
emetics to the anesthesiologist based on the criteria
for intraoperative management. After surgery, phar-
macists who participated in postoperative rounds or
resident pharmacists in the ward checked the devel-
opment of PONV and proposed the administration of
antiemetics to physicians in cases where PONV was
observed.

Criteria for intraoperative management of PONV
Pharmacists and anesthesiologists in our institution de-
veloped criteria for intraoperative management with the
aim of standardizing PONV management and reducing
its incidence. An Apfel score of more than 3 was set to
be the criteria for intraoperative management of PONV
for men, while more than 2 for women, and the anti-
emetics to be used are dexamethasone, droperidol, or
metoclopramide. The pharmacist in charge of the oper-
ating room proposed that the anesthesiologist use anti-
emetics in patients who met the intraoperative criteria.
However, the choice of drugs, dosage, and administra-
tion was left to the discretion of the anesthesiologists.
The Apfel score [9, 10] includes four variables (female
sex, non-smoking status, history of PONV or motion
sickness, and use of postoperative opioids) that are
assigned one point each, and the total score was used to
evaluate the risk of developing PONV. An Apfel score of
0 or 1 was considered low risk; 2, medium risk; and ≥ 3,
high risk [1].

Patients
Female patients who underwent obstetric and gynecologic
surgery under general anesthesia, excluding emergency
surgery, were investigated. Patients who underwent sur-
gery between August 2017 and January 2018, before the
introduction of the criteria for intraoperative manage-
ment, were placed in the “pre-criteria group,” and those
who underwent surgery from November 2018 to April
2019 were placed in the “post-criteria group.” The number
of patients was determined within the observation period,
before and after establishing the criteria for intraoperative
management.
This study was conducted retrospectively. The fol-

lowing clinical data were examined: age and Apfel
score as patient information; disease, laparoscopic

Fig. 1 Activities of a pharmacist who engages in PONV management in our institution. PONV: postoperative nausea and vomiting
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surgery, epidural anesthesia, volatile anesthetics, and dur-
ation of surgery, anesthesia duration as PONV-related fac-
tors; and the use of dexamethasone, droperidol, and
metoclopramide and their doses, patient-controlled anal-
gesia (PCA), total intravenous anesthesia (TIVA) manage-
ment, and development of PONV as intraoperative
measures. PONV was defined as nausea and/or vomiting
that occurred immediately after the completion of surgery
until the next day. The development of PONV was con-
firmed by the doctors, pharmacists, and nurses, who per-
formed postoperative rounds, and ward nurses and
resident pharmacists in the ward.

Evaluation of the usefulness of the criteria for
intraoperative management of PONV
The usefulness of the criteria for intraoperative manage-
ment was evaluated based on changes in the implemen-
tation rate of intraoperative management and PONV
incidence. The implementation rate of intraoperative
management was defined as the ratio of patients who
underwent intraoperative management to that of all pa-
tients. Implementation of any of the following measures
was considered: intraoperative use of antiemetics (dexa-
methasone, droperidol, metoclopramide), mixing of dro-
peridol into a PCA pump, or TIVA management. The
number of implemented management measures was de-
fined as the total number of measures implemented, and
the unit was the number of implemented measures.
PONV incidence was defined as the ratio of the number
of patients who developed PONV to the number of all
patients.

Statistics
Patient background factors, implementation rate of in-
traoperative management, and PONV incidence were
analyzed in the pre- and post-criteria groups using the
χ2 test, Fisher’s exact test, or Wilcoxon rank sum test.
The Statistical significance was set at 5% (p < 0.05).
JMP® 11 (SAS Institute Inc., Cary, NC, USA) was used
for all statistical analyses.

Ethical considerations
This study was approved by the institutional review
board of our hospital (IRB number: 20190047). This
study used only existing information, and no written or
oral consent was obtained from all patients. Therefore,
we disclosed information about the study and guaran-
teed the opportunity for all patients to refuse to be in-
cluded in the study.

Results
Patient background
Table 1 shows the background of 369 patients, 193 and
176 of whom were in placed in the pre- and post-criteria

groups, respectively. The proportion of patients with an
Apfel score of 2 was significantly higher and that of pa-
tients with a score of 4 was significantly lower in the
post-criteria group than in the pre-criteria group. How-
ever, there was no difference in the proportion of pa-
tients with an Apfel score ≥ 2, which was the target for
intraoperative management. In addition, the proportion
of patients undergoing laparoscopic surgery, a risk factor
for developing PONV, was significantly higher in the
post-criteria group than in the pre-criteria group. The
use rate of dexamethasone and droperidol in the post-
criteria group was higher than that in the pre-criteria
group.

Evaluation of the usefulness of the criteria for
intraoperative management of PONV
Figure 2 shows the changes in the implementation rate
of intraoperative management of PONV. The implemen-
tation rate increased from 91.2 to 96.0% after the intro-
duction of the criteria. The implementation rate of
intraoperative management in patients with Apfel scores
of 3 and 4 was similar in both pre- and post-criteria
groups, but higher in patients with Apfel scores of 1 and
2. Notably, in patients with a score of 2, the rate signifi-
cantly increased from 81.1 to 94.7% after the introduc-
tion of the criteria, indicating that the criteria for
intraoperative management were followed. The doctor’s
acceptance rate for the proposal of antiemetics was
96.4%, the ratio of patients who received antiemetics di-
vided by the patients with an Apfel score of 2 or higher,
which were the target patients for antiemetics.
Figure 3 shows the change in the PONV incidence.

The incidence of PONV significantly decreased from
44.6 to 34.1% after the introduction of the criteria. In pa-
tients with Apfel scores of 1–3, the incidence dropped.
Notably, in patients with an Apfel score of 2, the rate de-
creased from 49.1 to 36.0% after the introduction of the
criteria.

Discussion
In this study, pharmacists and anesthesiologists collabo-
rated to develop criteria for intraoperative management
of PONV. PONV incidence was significantly decreased
by standardizing the management to improve the imple-
mentation rate of intraoperative management. Thus, it
was demonstrated that the criteria for intraoperative
management are useful for PONV management in fe-
male surgical patients.
The implementation rate of intraoperative management

was higher in the post-criteria group than in the pre-
criteria group (Fig. 2). A possible reason for this is that the
establishment of the criteria for intraoperative manage-
ment raised awareness among anesthesiologists for PONV
management, which led to the implementation of
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measures in patients with an Apfel score of 1 or 2. In
addition, the pharmacist-in-charge in the operating room
confirmed the risk of PONV development and proposed
the administration of antiemetics to the anesthesiologist,

which may have contributed to the increase in the imple-
mentation rate of intraoperative management. The imple-
mentation rate of intraoperative management was similar
in patients with Apfel scores of 3 and 4 in the pre- and

Table 1 Patient background

Item Pre-criteria group (n = 193) Post-criteria group (n = 176) P

Age 46 (23–91) 46 (18–80) NSa)

Apfel simplified score (point)

1 15 (7.8) 10 (5.7) NSb)

2 53 (27.5) 75 (42.6) 0.002b)

3 94 (48.7) 78 (44.3) NSb)

4 31 (16.1) 13 (7.4) 0.009b)

Disease

Malignant neoplasm of the ovary 17 (8.8) 20 (11.4) NSb)

Borderline neoplasm of the ovary 3 (1.6) 4 (2.3) NSc)

Benign neoplasm of the ovary 29 (15.0) 27 (15.3) NSb)

Malignant neoplasm of the uterus 19 (9.8) 26 (14.8) NSb)

Benign neoplasm of the uterus 80 (41.5) 65 (36.9) NSb)

Malignant neoplasm of the soft tissue and other organs 4 (2.1) 3 (1.7) NSc)

Non-inflammatory disorders of the female genital tract 36 (18.7) 28 (15.9) NSb)

Others 5 (2.6) 3 (1.7) NSc)

Laparoscopic surgeries 97 (50.3) 127 (72.2) < 0.0001b)

Epidural anesthesia 62 (32.1) 42 (23.9) NSb)

Volatile anesthetics 153 (79.3) 149 (84.7) NSb)

TIVA 41 (21.2) 27 (15.3) NSb)

Operative duration (minutes) 155 (49–639) 186 (36–597) NSa)

Anesthesia duration (minutes) 201 (86–698) 198.5 (67–657) NSa)

Number of implemented measuresd)

1 43 (22.3) 29 (16.5) NSb)

2 75 (38.9) 97 (55.1) 0.002b)

3 38 (19.7) 36 (20.5) NSb)

4 18 (9.3) 7 (4.0) NSb)

5 2 (1.0) 0 (0) NSc)

Antiemetics

Dexamethasone 130 (67.4) 152 (86.4) < 0.0001b)

Droperidol 130 (67.4) 134 (76.1) NSb)

Metoclopramide 32 (16.6) 14 (8.0) 0.011b)

Droperidol (PCA) 56 (29.0) 32 (18.2) 0.014b)

Dose of antiemetics (mg)

Dexamethasone 6.6 (0–6.6) 6.6 (0–6.6) < 0.0001a)

Droperidol 0.75 (0–5.0) 0.875 (0–2.5) NSa)

Metoclopramide 0 (0–20) 0 (0–10) 0.012a)

Numerical values represent the number of patients and percentage (%)
Continuous variables are represented as median range
a) Wilcoxon rank sum test. b) Chi-squared test. c) Fisher’s exact test
d) Number of implemented management measures including the total number of the any of the following:
intraoperative antiemetics (dexamethasone, metoclopramide, droperidol), mixture of droperidol in a PCA pump, or TIVA
Units represent the number of measures
NS Not significant, TIVA Total intravenous anesthesia, PCA Patient controlled analgesia
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post-criteria groups, while the rate of combination therapy
(use of two or more measures) decreased in patients with
an Apfel score of 3. This may be attributed to the lack of
established criteria for recommending combination ther-
apy, even in patients at high risk of developing PONV.
The incidence of PONV was significantly lower in the

post-criteria group than in the pre-criteria group (Fig. 3).

A reduction in PONV incidence in patients with Apfel
scores of 1–3 may have contributed to this finding. In this
study, there were no significant differences in patient fac-
tors that affected the development of PONV before and
after the establishing the criteria for intraoperative man-
agement. The only change observed was the increase in
intraoperative management implementation, which led to

Fig. 2 Changes in the intraoperative management implementation rate. The bar graph shows the changes in the intraoperative management
implementation rate before and after the criteria in all patients and by the Apfel simplified score. a) Chi-squared test. b) Fisher’s exact test. PONV:
postoperative nausea and vomiting

Fig. 3 Changes in PONV incidence. The bar graph shows the changes in the incidence of postoperative nausea and vomiting (PONV) before and
after the criteria in all patients and by the Apfel simplified score. Incidence of PONV in the pre-criteria (□) and post-criteria (■) groups. a) Chi-
squared test. b) Fisher’s exact test.
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the reduction in PONV incidence; thus, the increase in
the frequency of intraoperative management may directly
affect the reduction of PONV. Unlike the previous data on
Japanese patients [8], the risk of developing PONV was
considered high in this study because only female patients
were investigated, and the rate of the history of motion
sickness and PONV was high. Under these circumstances,
it is clinically significant that the incidence of PONV in
women is reduced from 51.3% in a previous report [8] to
34.1% in this study by establishing the criteria for intraop-
erative management.
In patients with Apfel scores of 1–2, because the im-

plementation of the two measures increased the number
of implemented intraoperative management measures,
the increase in the combination therapy rate was consid-
ered to have contributed to the reduction of PONV inci-
dence. Thus far, combination therapy has been
recommended only for high-risk patients with an Apfel
score of ≥3 due to increased treatment costs and poten-
tial side effects [3]. However, in recent years, the use of
two drugs has been recommended in patients with an
Apfel score of ≥2, while the use of three or four drugs is
recommended in patients with an Apfel score of at least
3 [11]; thus, combination therapy has become standard-
ized. This indicates that management with two measures
may have been effective in patients with an Apfel score
of ≤2. In addition, the drugs used for combination ther-
apy were dexamethasone and droperidol, and the imple-
mentation rate of this combination therapy was higher
in the post-criteria group than in the pre-criteria group.
This may have contributed to the reduction in PONV
incidence after the introduction of the criteria. Although
the implementation rate of intraoperative management
significantly increased in patients with an Apfel score of
2, a significant decrease in PONV incidence was not ob-
served. This may be because the proportion of patients
undergoing laparoscopic surgery was 89.3% in the post-
criteria group and 58.5% in the pre-criteria group, result-
ing in a smaller effect of intraoperative measures. In
patients with an Apfel score of 3, although the imple-
mentation rate of intraoperative management was simi-
lar regardless of the criteria, the incidence of PONV was
reduced. Since there was no difference in the proportion
of risk factors (i.e., age, laparoscopic surgery, volatile an-
esthetics, and postoperative opioid analgesics), other fac-
tors that were not reviewed in this study may have been
involved. Moreover, since the implementation rate of
combination therapy and TIVA management decreased
after the introduction of the criteria, the increase in the
implementation rate of these measures may have led to
a reduction in the incidence of PONV. However, PONV
incidence increased in patients with an Apfel score of 4,
which may have been due to a reduction in the propor-
tion of cases with TIVA management from 48.4 to

23.1%. TIVA has been reported to exert a PONV-
suppressing effect through the antiemetic effect of pro-
pofol, thus reducing the absolute risk of PONV due to
volatile anesthetics by approximately 15% [12]. There-
fore, TIVA management according to the risk of devel-
oping PONV may have led to a further reduction in
PONV.
This study demonstrated that the standardization of

management by establishing the criteria for intraopera-
tive management reduces the incidence of PONV in
women at a high risk of PONV. In addition, the study
also demonstrated the possibility that establishing the
criteria for intraoperative management may reduce the
incidence of PONV to 30% [1, 2], which is the overseas
incidence in Japan, where the number of approved drugs
for PONV is limited. These were considered new find-
ings of this study.
This study has some limitations. First, since this was a

retrospective study, the number of extracted patients
varied in each group before and after the measures for
each Apfel score. In addition, there was a bias in the
PONV development risk in the extracted patients; for
these reasons, it was difficult to adjust the number of pa-
tients using the Apfel score and bias in the PONV devel-
opment risk in both groups. Second, since the history of
motion sickness or PONV, which was included in the
variables of the Apfel score, was studied as a compound
factor, it was difficult to determine the weighting of each
factor’s involvement in PONV development.

Conclusions
In this study, it was demonstrated that the introduction
of criteria for the indication of intraoperative manage-
ment of PONV improved the implementation rate of
PONV management and significantly decreased PONV
incidence in female surgical patients. This could poten-
tially lead to reduced discomfort due to PONV develop-
ment in female surgical patients and improve their
satisfaction with the surgery.
However, as it was demonstrated that 3.6% of the

patients who undergo intraoperative management did
not receive the management, it seems necessary to es-
tablish a system in which intraoperative management is
completely performed without omission. Furthermore,
protocol-based drug treatment, including drug selection
based on the PONV risk and recommendations for com-
bination therapy, is considered an issue in the future.
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