
Abstract. Background/Aim: The incidence of delayed
chemotherapy-induced nausea and vomiting (CINV),
especially nausea, in gynecologic cancer patients who
receive paclitaxel and carboplatin (TC) chemotherapy is
unclear. We assessed risk factors for delayed CINV in these
patients, and examined whether it was controlled with
combination antiemetic therapy. Materials and Methods:
Data were pooled from two prospective studies, and
compared between the two antiemetic prophylaxis groups
using inverse probability of treatment weighted (IPTW)
analysis. Results: Among the 182 evaluable patients (mean
age: 56.2 years), three antiemetics gave better overall
control than two for delayed nausea (42.9% vs. 57.4%,) and
vomiting (13.8% vs. 34.5%). Risk factor for delayed nausea
was age [odds ratio (OR)=0.953; p=0.0898[ and use of two
antiemetics (vs. three antiemetics) for delayed vomiting
(OR=0.304; p=0.0732). Conclusion: A combination of three
antiemetics controls delayed CINV among patients who
undergo TC chemotherapy. Identification of risk factors can
facilitate personalized treatments. 

Chemotherapy-induced nausea and vomiting (CINV) are
major adverse effects of cancer chemotherapy (1). CINV often
causes delay or cessation of curative chemotherapy among
cancer patients (2, 3). Antiemetic treatment has been
remarkably improved by the development of such antiemetic
agents as steroids, 5-hydroxytryptamine-3 receptor antagonists
(5HT3RAs), and neurokinin-1 receptor antagonists
(NK1RAs). International guidelines for antiemetic therapy
prepared by organizations such as the American Society of
Clinical Oncology (ASCO) (4), the Multinational Association
of Supportive Care in Cancer (MASCC)/European Society of
Medical Oncology (ESMO) (5), and the National
Comprehensive Cancer Network (6) have been used
worldwide. The 2010 Japanese guidelines for CINV (7)
recommend 5HT3RAs and/or dexamethasone for moderate
emetic-risk chemotherapy (MEC), and/or NK1RAs (aprepitant
or fosaprepitant) for MEC regimens that contain carboplatin
and irinotecan. Using these guidelines, oncologists began
administering antiemetic drugs prophylactically, rather than
after their patients developed CINV. 

Recent international guidelines recommend a three-drug
combination of an NK1RA, a 5HT3RA, and dexamethasone
for delayed CINV for patients receiving carboplatin (4-6).

Although CINV in patients with gynecologic cancer who
receive carboplatin-based regimens has been studied (8, 9),
primary objectives of these studies compared two groups for
the numbers of patients with complete responses (no
vomiting and no rescue therapy). However, data are lacking
on the incidence of, and risk factors for, CINV, especially
nausea, among ovarian cancer patients receiving paclitaxel
and carboplatin (TC) chemotherapy, which is a MEC. Risk
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factors associated with CINV have been reported as younger
age, female sex, a history of CINV, and low alcohol
consumption (10-18) for several solid tumors. Identifying
risk factors for developing CINV among patients with
gynecologic cancers is critical to their optimal treatment.
Many aspects of CINV in ovarian cancer patients are unclear. 

We hypothesized that adding an NK1RA is beneficial for
antiemetic prophylaxis in TC-treated patients. Therefore, we
assessed the efficacy of combination antiemetic therapy for both
delayed vomiting and delayed nausea, and investigated their
respective risk factors, in patients with TC-treated gynecologic
cancers, based on two prospective cohort studies in Japan. 

Materials and Methods

Patients and methods. Pooled patient-level data from two
multicenter, prospective observational studies were analyzed.
Individual study results were previously published or presented at
a conference [study A, UMIN000005971 (18); study B, no registry
number available (19)]. The study designs are summarized in Figure
1. Both studies were conducted in patients who were scheduled to
receive MEC in Japan and were approved by the institutional review
board or independent ethics committee of both sites involved in the
study. Written informed consent was obtained from all participating
patients before any related study procedure was initiated.

Data collection. Patients enrolled in either of the two studies were
required to be at least 20 years of age, have a solid tumor, and be
chemotherapy-naïve; data collection included 7-day diaries starting
on the day of anticancer agent administration. CINV data were
based on patient self-reports by diary. Eligible patients received two
antiemetics, including palonosetron and/or older 5HT3RAs (i.e.
azasetron, ramosetron, and granisetron), and dexamethasone, all of
which were given within 1 hour before their scheduled TC
treatments. Aprepitant was also an option in the combinations of
two antiemetics. Each patient provided a complete history, including
information on age, motion sickness, drinking habits, morning
sickness, and antiemetics.

Statistical analysis. Patient demographics and incidence of delayed
CINV were summarized using descriptive statistics or contingency
tables and compared using Student’s t-test or a chi-square test. An
inverse probability of treatment weighted (IPTW) adjustment was
used to account for selection bias of observable characteristics
between the two antiemetics. Specifically, propensity scores that were
derived from a logistic regression model that predicted receipt of 2
antiemetics versus 3 antiemetics were used to weight each patient
with the aim of balancing out observable characteristics. Independent
risk factors for delayed CINV were also evaluated using logistic
regression analysis with the backward elimination method. p<0.05
(two-sided) was considered significant, except for independent risk
factors (significance level was p<0.1). All statistical analyses were
performed using SAS 9.4 (SAS Institute, Cary, NC, USA).

Results
Unweighted and weighted patient characteristics. A total of
182 patients were included in the analysis: 153 received two

antiemetics and 29 received three antiemetics. Their baseline
characteristics, including age, motion sickness, drinking
habits, morning sickness, and antiemetic use, are shown in
Table I. There were 137 (75.3%) and 45 (24.7%) patients in
studies A and B, respectively; their respective mean ages
were 56.1 and 54.9 years; and their respective antiemetic use
was 108 (78.8%) and 45 (100.0%) patients for 2 antiemetics,
and 29 (21.2%) and 0 (0.0%) patients for 3 antiemetics.

Unweighted and weighted patient characteristics, stratified
according to receipt of two or three antiemetics, are listed in
Table II. Before IPTW adjustment, drinking habits
significantly differed between the antiemetic groups
(p<0.0232). The propensity score between the 2-and 3-
antiemetic groups achieved adequate balance after IPTW
adjustment, and all patient characteristics of age (p=0.9750),
motion sickness (p=1.0000), drinking habit (p=1.0000), and
morning sickness (p=1.0000) were similar between the
antiemetic groups.

Control of CINV. The IPTW-adjusted incidence pattern of
CINV after chemotherapy is shown in Figure 2. Incidence of
delayed nausea was high for the entire cohort (56.4%), but
significantly differed between the 3-antiemetic group
(42.9%) and the 2-antiemetic group (57.4%). Incidence of
delayed vomiting in the entire cohort was 28.0%; 34.5% in
the 2-antiemetic group, and 13.8% in the 3-antiemetic group.

Risk factors for CINV. Univariate and multivariate logistic
regression analyses of risk factors for delayed CINV are
shown in Table III. Age, motion sickness, drinking habits,
morning sickness, and antiemetic regimen were analyzed.
Although histories of motion sickness and morning sickness
were identified as risk factors for delayed CINV, patients
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Table I. Baseline characteristics.

Characteristics                      Study A             Study B             Overall
                                              (N=137)              (N=45)              (N=182)
                                                n (%)                 n (%)                  n (%)

Mean age, years (SD†)      56.1 (10.39)      54.9 (10.48)       56.2 (10.34)
Motion sickness                                                                           
  No                                  100 (73.0)           32 (71.1)          132 (72.5)
  Yes                                   37 (27.0)           13 (28.9)            50 (27.5)
Drinking habit                                                                             
  No                                  122 (89.1)           22 (48.9)          144 (79.1)
  Yes                                   15 (10.9)           23 (51.1)            38 (20.9)
Morning sickness                                                                         
  No                                    81 (59.1)           25 (55.6)          106 (58.2)
  Yes                                   56 (40.9)           20 (44.4)            76 (41.8)
Antiemetics                                                                                  
  2                                     108 (78.8)           45 (100.0)        153 (84.1)
  3                                       29 (21.2)             0 (0.0)              29 (15.9)

†SD: Standard deviation.



who drank alcohol five times a week and who were older
experienced CINV less frequently.

Older age was associated with less delayed nausea
[OR=0.953; 90% Confidence Interval (90% CI): 0.909-
0.999; p=0.0898], and use of 3-antiemetic regimens reduced
delayed vomiting compared with 2-antiemetic regimens
(OR=0.304; 90%CI=0.102-0.907; p=0.0732).

Discussion

The present study provides the incidences and risk factors for
delayed CINV in gynecologic cancer patients receiving TC
chemotherapy, based on two prospective cohort studies.
Although delayed nausea had a high incidence in these patients
as a whole, those who received three antiemetics had less
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Figure 1. Patient selection diagram.

Table II. Baseline characteristics among unweighted and weighted study subjects between 2- and 3-antiemetic regimens.

Characteristics                                                                              Unweighted                                                                          Weighted, %

                                               2 antiemetics (N=153)          3 antiemetics (N=29)           p-Value           2 antiemetics          3 antiemetics          p-Value
                                                             n (%)                                     n (%)                                                                                                                     

Mean age, years (SD†)                    55.4 (10.47)                          57.8 (9.92)                    0.2540             57.84 (10.33)          57.79 (9.92)           0.9750
Motion sickness                                                                                                                                                                                                                
   No                                               109 (71.4)                               23 (79.3)                        0.5057             79.11                        79.32                      1.0000
   Yes                                                44 (28.8)                                 6 (20.7)                                                20.89                       20.68                            
Drinking habit                                                                                                                                                                                                                  
   No                                               116 (75.8)                               28 (96.6)                        0.0232             96.51                       96.55                      1.0000
   Yes                                                37 (24.2)                                 1 (3.4)                                                    3.49                         3.45                            
Morning sickness                                                                                                                                                                                                              
   No                                                 89 (58.2)                               17 (58.6)                        1.0000             58.82                       58.62                      1.0000
   Yes                                                64 (41.8)                               12 (41.4)                                                41.18                       41.38                            

†SD: Standard deviation. 



delayed nausea than did those who received two antiemetics.
Incidence of delayed vomiting was relatively low, but was
notably lower in patients who received a 3-antiemetic regimen.
In patients undergoing TC chemotherapy, logistic regression
analysis identified age as an independent risk factor for delayed
nausea, and use of only two antiemetics for delayed vomiting.

Recent international guidelines on antiemetics (4-6)
consistently recommend antiemetic prophylaxis regimens with

three antiemetics (5HT3RAs, steroids and NK1RAs) for
patients on carboplatin-based therapies or high emetic-risk
chemotherapies (HEC). However, these recommendations are
mostly based on trials that set complete responses as their
primary endpoints, and evaluation for the prevention of nausea
is not sufficient (4-6).

In gynecologic cancer patients who receive TC
chemotherapy, some clinical trials (20, 21) have addressed
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Figure 2. Incidence of delayed nausea and vomiting.

Table III. Risk factors for delayed nausea and delayed vomiting. 

                                                                                       Delayed nausea                                                                   Delayed vomiting

                                                              Univariate                               Multivariate                            Univariate                                    Multivariate

                                        OR† (90%CI‡)         p-Value        OR (90%CI)       p-Value       OR (90%CI)            p-Value          OR (90%CI)        p-Value

Age                                         0.953                 0.0898               0.953             0.0898              0.974                  0.3937                                              
                                         (0.909-0.999)                              (0.909-0.999)                         (0.925-1.025)
Motion sickness:                   1.244                 0.7375                                                               2.126                  0.2817                                              
Yes vs. no                       (0.426-3.629)                                                                              (0.672-6.731)
Drinking habit:                      0.374                 0.5369                                                               0.263                  0.6110                                              
Yes vs. no                       (0.027-5.137)                                                                             (0.004-19.726)
Morning sickness:                 1.469                 0.4791                                                               1.382                  0.6005                                              
Yes vs. no                       (0.601-3.590)                                                                              (0.500-3.820)
3 antiemetics vs.                   0.557                 0.2749                                                               0.304                  0.0732                 0.304              0.0732
2 antiemetics                  (0.231-1.345)                                                                              (0.102-0.907)                                 (0.102-0.907)

†OR: Odds ratio; ‡CI: confidence interval.



3-antiemetic prophylaxis. However, Yahata et al. (21)
reported, as a secondary endpoint, that aprepitant was
effective in reducing nausea and vomiting in this setting.

Also, it is important to consider the risk/benefit profiles
and drug costs when making treatment decisions, which also
applies to antiemetics. Choosing Wisely, an initiative of the
American Board of Internal Medicine (ABIM) Foundation
that seeks to advance a national dialogue on avoiding
unnecessary medical tests, treatments, and procedures,
suggests that NK1RAs should not be used in patients who
receive MEC, for tolerability and economic reasons (22). 

Iihara et al. (23) reported that a 2-antiemetic regimen
comprising a 5-HT3 receptor antagonist and dexamethasone
was sufficiently effective to prevent CINV in most MEC
regimens that included carboplatin. They saw no significant
differences in the control of CINV among oxaliplatin,
carboplatin, and irinotecan in that study. 

Therefore, information that can guide healthcare
professionals when designing antiemetic regimens for
gynecologic cancer patients who undergo TC chemotherapy
has not been lacking, especially in Japan.

A 10% difference in CINV rates seems to be clinically
meaningful to the patient, as defined by MASCC/ESMO
guidelines (24). This may be a useful threshold for changes in
clinical practice. In the present study, 3-antiemetic regimens
reduced incidences of delayed vomiting by 20.7% and delayed
nausea by 14.5%, compared with 2-antiemetic regimens.
Therefore, for patients who undergo TC chemotherapy, the
prevention of CINV by a 3-antiemetic regimen is considered
to be useful.

As mentioned above some well-known risk factors (such as
younger age, female sex, history of CINV, and low alcohol
consumption) for delayed CINV have been reported mainly
from studies involving breast cancer patients. Furukawa et al.
(25) reported that morning sickness was a risk factor for
delayed vomiting in patients receiving a TC regimen with
dexamethasone and granisetron. However, Tanioka et al. (26)
found that morning sickness was not a significant risk factor
in a study that compared the efficacy of aprepitant with two
antiemetics in nondrinking women aged <70 years who were
receiving MEC. Roscoe et al. (27) reported that a
chemotherapy history was a stronger predictor than other
predictors, including morning sickness, age, and motion
sickness. Mizuno et al. (28) reported that morning sickness,
HEC, and young age were independent risk factors for delayed
nausea in gynecological cancer patients receiving HEC or
MEC. Our multivariate analysis found young age to be an
independent risk factor for delayed nausea and 2-antiemetic
regimens were an independent risk factor for delayed vomiting.

The present study had certain limitations. First, its design
was neither randomized nor blinded, so our findings should
be interpreted within the limitations of an observational
study design. Second, the two integrated studies had some

selection bias in their numbers of participants, which we
attempted to mitigate using the IPTW method to balance
observable characteristics of the 2- and 3-antiemetic
regimens. Despite these limitations, the findings describe the
incidence of CINV and its associated risk factors in routine
clinical practice, rather than in a controlled trial.

In conclusion, a 3-antiemetic prophylactic combination is
more effective than two antiemetics in preventing delayed
CINV among patients with TC-treated gynecologic cancers.
Identification of individual risk factors can facilitate
personalized antiemetic treatments.
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