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 Background: The aim of this study was to evaluate the antiemetic effect of aprepitant and to determine how to provide tri-
ple combination therapy (aprepitant/azasetron/dexamethasone) to women receiving paclitaxel/carboplatin 
moderately emetogenic chemotherapy (MEC).

 Material/Methods: The current study was a prospective study of 163 women with gynecologic cancers. We compared the diges-
tive symptoms scores (nausea, vomiting, appetite loss, and dietary intake) of 37 women with ovarian cancers 
before and after aprepitant administration. We also compared these symptoms in women who underwent 193 
cycles of triple combination therapy with symptoms of women who underwent 226 cycles of double combi-
nation therapy. For triple combination therapy, azasetron, dexamethasone (reduced dose: 40% of 20 mg), and 
aprepitant (125 mg) were administered on Day 1, followed by only aprepitant (80 mg) administration on Days 
2 and Day 3.

 Results: In 37 women with ovarian cancer, three symptoms, nausea, appetite loss, and dietary intake, were significant-
ly improved by primarily adding aprepitant to double combination therapy in the delayed phase of MEC. Upon 
comparing their digestive symptoms in all cycles, however, these three symptoms were not significantly dif-
ferent in the delayed phase. Furthermore, all four symptoms in all cycles were worse following triple combina-
tion therapy than following double combination therapy in the acute phase (p<0.02). The control of digestive 
symptoms was generally insufficient without the administration of dexamethasone.

 Conclusions: Primary aprepitant as an addition to MEC demonstrated efficacy in improving digestive symptoms in the de-
layed phase. However, its effect may decrease with repeated use. To improve the antiemetic effect, the dose 
reduction of dexamethasone should be restricted on Day 1 and dexamethasone should be used throughout 
the delayed phase as well.
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Background

Chemotherapy-induced nausea and vomiting (CINV) is one 
of the most feared and distressing adverse events in cancer 
treatment [1,2]. Uncontrolled CINV can limit the dose intensi-
ty of chemotherapy and compromise a patient’s quality of life 
(QOL) [3]. Low- toxicity chemotherapy is important for main-
taining a good performance status and enabling repeat che-
motherapy for cancers, including gynecologic cancers. Thus, 
the prevention of CINV remains the most important issue in 
supportive cancer care.

Azasetron is a potent and selective first-generation 5-HT3 re-
ceptor antagonist developed and sold only in Japan [4–6]. A 
5-HT3 receptor antagonist plus dexamethasone is the conven-
tional antiemetic therapy for gynecologic cancers. However, 
using this double combination therapy still results in CINV in 
approximately 25% and 50% of women treated with highly 
emetogenic antitumor agents in the acute and delayed phas-
es, respectively [7].

Aprepitant is a neurokinin-1 (NK1) receptor antagonist that was 
developed as a treatment for both acute and delayed CINV. It 
acts by inhibiting the binding of substance P to the NK1 re-
ceptor in the vomiting center [8–10]. Some reports have found 
that the addition of an NK1 receptor antagonist to conventional 
antiemetic therapy appears to have a significant effect in con-
trolling highly emetogenic chemotherapy (HEC), such as cispl-
atin-induced emesis. In these studies, the comparative benefit 
of the aprepitant regimen was more pronounced in the de-
layed phase [11–13]. However, the Multinational Association of 
Supportive Care in Cancer (MASCC) and the American Society 
of Clinical Oncology (ASCO) guidelines restrict the recommen-
dation of aprepitant use in moderately emetogenic chemo-
therapy (MEC) [14]. In contrast, the National Comprehensive 
Cancer Network (NCCN) guidelines recommended aprepitant 
use in MEC in select patients according the HEC regimen [15].

Carboplatin is categorized as a MEC agent that induces em-
esis in the delayed phase [15]. Despite being used widely in 
the treatment of gynecologic cancers, few studies have inves-
tigated the emetic potential of carboplatin-containing ther-
apies such as paclitaxel/carboplatin therapy, and the bene-
fit of adding aprepitant to such regimens is unknown [16,17].

We conducted a prospective study to investigate aprepitant 
use as part of combination therapy and compared the effica-
cy of triple combination therapy with aprepitant, azasetron, 
and dexamethasone with that of double combination therapy 
(conventional therapy) with a 5-HT3 receptor antagonist and 
dexamethasone in women who received paclitaxel/carboplatin 
therapy for gynecologic cancers, thus allowing us to reconsid-
ered how triple combination therapy should be administered.

Material and Methods

Study design

The present study was a prospective, non-randomized, sin-
gle institution study of triple combination therapy (aprepi-
tant/azasetron/dexamethasone) for the prevention of CINV 
in women with gynecologic cancers treated with paclitax-
el/carboplatin. We compared the effects of triple combination 
therapy with those of double combination therapy to evalu-
ate the antiemetic effect of the addition of aprepitant, and to 
determine how triple combination therapy should be admin-
istered to women with gynecologic cancer receiving multicy-
cles of paclitaxel/carboplatin chemotherapy (which is consid-
ered a MEC). The study protocol was approved by the ethics 
committee of Kyoto University Hospital (registration number/
C515) on April 21, 2011, and all of the women provided their 
written informed consent prior to study entry.

Eligibility

All women with gynecologic cancers were treated with paclitax-
el/carboplatin therapy at Kyoto University Hospital from April 
2011 to April 2015. A total of 163 women who had gynecolog-
ic cancers were include: 62 women with endometrial cancers, 
27 women with cervical cancers, and 74 women with ovarian 
cancers (Table 1). None of the 163 women received radiation 
therapy while receiving double or triple combination therapy.

The total number of women receiving triple combination ther-
apy was 78 (30 endometrial, 11 cervical, and 37 ovarian can-
cers), and those receiving double combination therapy was 85 
(32 endometrial, 16 cervical, and 37 ovarian cancers). The ra-
tios of endometrial cancer, cervical cancer, and ovarian can-
cer cases were roughly the same between the two groups.

Of the 78 women using triple combination therapy, 37 had 
primary ovarian cancers. These 37 women initially received 
double combination therapy in the first cycle of chemothera-
py and then their treatment was changed to triple combina-
tion therapy in the second cycle. In the first cycle, we did not 
inform them that they would be additionally receiving apre-
pitant during the next cycle of chemotherapy. We compared 
the digestive symptoms (nausea, vomiting, appetite loss, and 
dietary intake) in the 37 women before and after aprepitant 
administration following the first and second chemotherapy 
treatments, respectively. The remaining 41 women (30 en-
dometrial cancers, 11 cervical cancers) in the triple therapy 
group received triple combination therapy (including aprepi-
tant) from start to finish. We compared symptoms in the 78 
women who underwent 193 cycles using triple combination 
therapy with the symptoms in the 85 women who underwent 
226 cycles using double combination therapy.
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Eligible women with gynecologic cancers were treated with 
paclitaxel (175 mg/m2 intravenous) and carboplatin (dose tar-
geted by the Calvert equation for a target AUC of 5 or 6) after 
primary surgery or at recurrence.

Regimens

In the double combination therapy regimen, azasetron (10 mg) 
was administered intravenously 30 minutes prior to chemo-
therapy, and dexamethasone (20 mg diluted in 50 mL of 0.9% 
saline) was administered over 30 minutes prior to chemother-
apy on Day 1. The dexamethasone dose was fixed at 20 mg 
(maximum dose). Dexamethasone was not administered af-
ter Day 2 in any of these patients.

In the triple combination therapy regimen, azasetron (10 mg) 
was administered intravenously 30 minutes prior to chemo-
therapy, and dexamethasone (8 mg; 40% of maximum dosage, 
occasionally 4 mg diluted in 50 mL of 0.9% saline) was ad-
ministered over 30 minutes prior to chemotherapy on Day 1. 
Aprepitant was administered as follows: a 125 mg capsule was 
administered orally one hour before chemotherapy on Day 1 
followed by an 80 mg capsule on Days 2 and Day 3 (Table 2). 
Dexamethasone was not administered after Day 2 in any of 
the women. The antiemetic therapy regimens at the first and 
second chemotherapy sessions in the 37 women with ovarian 
cancers receiving triple therapy are shown in Table 3.

 Stage No. aprepitant (+) (n=78) No. aprepitant (–) (n=85)

Endometrial cancer I 5 13

II 5 5

III 9 7

IV 11 7

Cervical cancer I 0 6

II 5 6

IV 6 4

Ovarian cancer I 1 6

II 7 5

III 21 20

IV 8 6

Table 1. Patient characteristics.

Double combination therapy Day 1 (before chemotherapy) Day 2 Day 3

Azasetron 10 mg

Dexamethasone 20 mg

Triple combination therapy Day 1 (before chemotherapy) Day 2 Day 3

Aprepitant 125 mg 80 mg 80 mg

Azasetron 10 mg

Dexamethasone (4)–8 mg

Table 2. The double combination regimen and the triple combination regimen.

Conventional 
therapy

Day 1 (before 
chemotherapy)

Day 2 Day 3 Addition of aprepitant
Day 1 (before 

chemotherapy)
Day 2 Day 3

Þ Aprepitant 125 mg 80 mg 80 mg

Azasetron 10 mg Azasetron 10 mg

Dexamethasone 20 mg Dexamethasone (4)–8mg

Table 3. The regimens of antiemetic therapy at first chemotherapy and second chemotherapy in the 37 patients with ovarian cancers.
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Endpoint

The primary endpoint of this study was the change in the de-
gree of four digestive symptoms: nausea, vomiting, appetite 
loss, and dietary intake.

Evaluation and statistical analysis

We evaluated the symptoms of nausea, vomiting, and appetite 
loss using a scoring system as follows: not present=0 points, 
present=1 point, and strongly present=2 points. Regarding 
the dietary intake, we evaluated the food consumed using a 
0–10 point scale for staple foods and 0–10 point scale for side 
dishes, with a score of 20 points considered a perfect score.

Acute CINV occurs within 24 hours after chemotherapy infu-
sion, while delayed CINV begins 24 hours or longer after in-
fusion. We compared the four digestive symptoms between 
Day 1 (acute phase; approximately 10 hours after carboplat-
in administration) and Day 5 (delayed phase; approximately 
105 hours after carboplatin administration).

The required sample size was calculated based on an analy-
ses of the mean±standard deviation (SD) dietary intake indi-
ces before and after aprepitant administration on Day 5. With 
a power of 90% and a two-tailed alpha (a) of 0.05, we calcu-
lated the sample size. The required population of women with 
ovarian cancer before and after aprepitant administration was 
thus calculated to be 24.

The statistical analyses were performed using the paired 
Student’s t-test (before and after the administration of apre-
pitant in each woman), Student’s t-test (comparing the aver-
age), and the c2 test.

Results

Comparison of the symptoms between cycle 1 (without 
aprepitant) and cycle 2 (with aprepitant)

In 37 women with ovarian cancer, we noted no significant dif-
ference in nausea, appetite loss, or dietary intake indices before 
and after the administration of aprepitant on Day 1 (0.10±0.41 
vs. 0.24±0.64, 0.05±0.22 vs. 0.19±0.60, and 14.2±5.3 vs. 13.5±5.3, 
respectively) (Figure 1A–1C). However, the nausea, appetite loss, 
and dietary intake indices after the administration of aprepitant 
were significantly improved on Day 5 (1.05±0.94 vs. 0.20±0.62, 
p<0.001; 1.35±0.93 vs. 0.25 ±0.64, p=0.0001 and 5.7±5.7 vs. 
10.8±5.1, p=0.04, respectively). Accordingly, the symptoms of 
nausea, appetite loss, and dietary intake in the woman who 
received primary treatment with aprepitant in addition to dou-
ble combination therapy were improved in the delayed phase.

Conversely, a comparison of the vomiting indices between 
cycle 1 (without aprepitant) and cycle 2 (with aprepitant) on 
Days 1 and 5 showed no significant difference between the 
sessions (Day 1: 0.00±0.00 vs. 0.10±0.45, Day 5: 0.00±0.00 vs. 
0.00±0.00) (Figure 1D). The greater decrease in the values of 
the observed women on Day 5 than on Day 1 was due to ob-
servation errors or noncoordination.

Comparison of the symptoms between double and triple 
combination therapy in all cycles

We next compared the symptoms in the women after 193 cy-
cles of triple combination therapy and after 226 cycles of dou-
ble combination therapy (Figure 2). Regarding the comparison 
of the women’s nausea, appetite loss, and vomiting indices 
between double and triple combination therapy on Day 1, the 
symptoms in the latter group were significantly higher than in 
the former group (0.08±0.24 vs. 0.24 ±0.63, p=0.002; 0.24±0.61 
vs. 0.46±0.84, p=0.002; 0.02±0.19 vs. 0.09±0.39, p=0.02, re-
spectively) (Figure 2A, 2B, 2D). However, no marked differenc-
es were noted between the symptoms on Day 5 (0.55±0.81 vs. 
0.60±0.91, 1.10±0.89 vs. 1.14±0.97, 0.00±0.00 vs. 0.00±0.00, 
respectively). The dietary intake index was significantly lower 
on Day 1 in the triple combination therapy group than in the 
double combination therapy group (13.69±5.62 vs. 12.11±5.86, 
p=0.005) (Figure 2C), although no marked differences were 
noted on Day 5 (9.64±5.90 vs. 9.97±5.37).

Accordingly, all four symptoms were worse after 193 cycles of 
triple combination therapy than after 226 cycles using double 
combination therapy in the acute phase (Day 1) (Figure 2A–2D), 
possibly due to the dose reduction of dexamethasone from 
20 mg to 8 mg.

Furthermore, absolute indices of three symptoms (except for 
vomiting) were worse in the delayed phase (Day 5) compared 
with the acute phase (Day 1) regardless of aprepitant admin-
istration in all cycles (Figure 2A–2C). Only vomiting seemed to 
disappear in the delayed phase (Day 5) with or without apre-
pitant administration (Figure 2D).

Discussion

It is well known that the combination of aprepitant, a 5-HT3 re-
ceptor antagonist, and dexamethasone is recommended for the 
prophylaxis of nausea and vomiting in the acute phase of HEC, 
and aprepitant plus dexamethasone is recommended in the 
delayed phase of HEC [11–13,18]. However, despite the wide-
spread use of carboplatin in cancer therapy, only a few stud-
ies have evaluated the risk of emesis with carboplatin-based 
therapies. In one report, aprepitant added to a 5-HT3 recep-
tor antagonist and dexamethasone improved the overall and 
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delayed complete response (no vomiting and no rescue ther-
apy) rates in carboplatin and pemetrexed chemotherapy [16]. 
In another study, the combination of aprepitant, ramosetron, 
and high-dose dexamethasone demonstrated efficient CINV 
prevention in women with ovarian cancer receiving paclitax-
el and carboplatin [17]. Recently, Rapoport et al. performed a 
large phase III randomized double-blind trial that compared 
a triple regimen with a control regimen of a broad range of 
MEC regimens (anthracycline/cyclophosphamide (AC) or non-
AC) [19]. Significantly, more women treated with triple com-
bination therapy (5-HT3 receptor antagonist, dexamethasone, 
and aprepitant) achieved no vomiting and a complete response 
(CR), regardless of whether they received the AC or non-AC 
regimen within 120 hours after chemotherapy. However, due 
to the heterogeneity of chemotherapy in the non-AC MEC pop-
ulation and the use of post-hoc analyses, the data were not 
sufficient for the recommendation of aprepitant for standard 
use with initial non-AC MEC chemotherapy.

For acute CINV, the ASCO and MASCC guidelines restrict 
the recommendation of aprepitant use with MEC, such as a 

carboplatin-based regimens, but not with an AC-based regi-
men [20,21]. The NCCN guidelines, however, broaden the spec-
trum of the use of aprepitant in this setting and advocate its 
use in select patients receiving other MECs (e.g., carboplatin, 
epirubicin, ifosfamide, or irinotecan) [15]. For delayed CINV with 
MEC, the ASCO and MASCC guidelines state that when apre-
pitant is used for the prevention of acute CINV then it should 
also be used for the prophylaxis of delayed CINV as mono-
therapy. The NCCN guidelines suggest the use of aprepitant 
with or without dexamethasone [14]. Thus, no standard con-
sensus has yet been established regarding the use of aprepi-
tant in patients receiving MECs.

In the present study, we examined the changes in the symp-
toms of 37 ovarian cancer patients between cycle 1 (without 
aprepitant) and cycle 2 (with aprepitant). The nausea, appetite 
loss, and dietary intake were significantly improved in the de-
layed phase (Day 5) by first aprepitant addition, but not vom-
iting. In addition, we administered no dexamethasone in the 
delayed phase (Days 2–5) in order to investigate the effects of 
aprepitant alone. Furthermore, no antiemetic medicines were 
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Figure 1.  (A–C) In the 37 patients with ovarian cancer, a comparison of the patients’ nausea, appetite loss, and dietary intake indices 
before and after the administration of aprepitant on Day 1 were not significantly different (0.10±0.41 vs. 0.24±0.64, 
0.05±0.22 vs. 0.19±0.60 and 14.2±5.3 vs. 13.5±5.3, respectively). Nausea, appetite loss and dietary intake indices after the 
administration of aprepitant were significantly improved on Day 5 (1.05±0.94 vs. 0.20±0.62, p<0.001; 1.35±0.93 vs. 0.25 
±0.64, p=0.0001 and 5.7±5.7 vs. 10.8±5.1, p=0.04, respectively). (D) A comparison of the patients’ vomiting indices before 
and after the administration of aprepitant on Day 1 and Day 5 were not significantly different (vomiting: Day 1: 0.00±0.00 vs. 
0.10±0.45, Day 5: 0.00±0.00 vs. 0.00±0.00).
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used in the delayed phase of double combination therapy, al-
though aprepitant was administered in the delayed phase 
(Days 2–3) of triple combination therapy. We hypothesized that 
the digestive symptoms would be improved with the first ad-
dition of aprepitant to double combination therapy. We ana-
lyzed these effects on Day 5 when two days had passed after 
we discontinued aprepitant use. Therefore, we consider that 
the antiemetic effects of aprepitant may present for a while 
after discontinuation. After comparing 193 cycles of triple com-
bination therapy with 226 cycles of double combination ther-
apy, however, these digestive symptoms were not significant-
ly different in the delayed phase. This suggests that the effect 
of aprepitant in the delayed phase was initially good, but its 
effect gradually might weaken when administered repeatedly.

Aprepitant inhibits CYP3A4, which in turn inhibits the metabo-
lism of dexamethasone, a substrate of CYP3A4 [23]. One arti-
cle reported that the area under the concentration-time curve 
(AUC) of dexamethasone was increased approximately 2-fold 

after the administration of aprepitant (120 mg/day on Day 1 
and 80 mg/day on Days 2–5) in adults. Therefore, the dose of 
dexamethasone is generally understood to be reduced by 50% 
when used with aprepitant [22]. Although the theoretical half-
dose of 20 mg (maximum dose) is 10 mg, the dexamethasone 
dose was fixed at 8 mg on Day 1 with 120 mg of aprepitant 
in MEC at our institute. According to all guidelines, the dexa-
methasone dose with aprepitant is not set at half dosage with-
out aprepitant. A dose of 8 mg of dexamethasone on Day 1 for 
MEC is in line with the NCCN guidelines [15]. As a result, all 
four symptoms in all cycles were worse following triple combi-
nation therapy than following double combination therapy on 
Day 1. We believe that the symptoms were influenced by the 
dose reduction of dexamethasone from 20 mg to 8 mg, which 
might have eclipsed those induced by the addition of 125 mg 
of aprepitant; this dose reduction may therefore have been too 
drastic on Day 1. Recent studies have reported no marked dif-
ference in the risk of infection-related serious adverse events 
between the base and reduced dosages of dexamethasone [17]. 
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Figure 2.  (A–D) The symptoms of the patients’ nausea, appetite loss, dietary intake and vomiting following 193 cycles of triple 
combination therapy were significantly worse than following 226 cycles of double combination therapy on Day 1 (0.08±0.24 
vs. 0.24±0.63, p=0.002; 0.24±0.61 vs. 0.46±0.84, p=0.002; 13.69±5.62 vs. 12.11±5.86, p=0.005; 0.02±0.19 vs. 0.09±0.39, 
p=0.02, respectively). However, there were no differences between the symptoms and treatment regimens on Day 5 
(0.55±0.81 vs. 0.60±0.91, 1.10±0.89 vs. 1.14±0.97, 9.64±5.90 vs. 9.97±5.37, 0.00±0.00 vs. 0.00±0.00, respectively). Three 
symptoms (except for vomiting) were worse in the delayed phase (Day 5) compared with the acute phase (Day 1) regardless 
of aprepitant administration.
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Therefore, we concluded that the Day 1 use of 20 mg dexa-
methasone would be well tolerated and more effective in pa-
tients receiving MEC than a reduces dose [17]. Our findings 
suggest that the suitable range of dexamethasone on Day 1 
in MEC is roughly 10 mg to 20 mg, but further safety studies 
are necessary for women receiving triple combination therapy.

The antiemetic effects may have been underestimated in the 
delayed phase of CINV, although such effects occur more fre-
quently than in the acute phase [10,12]. The delayed phase of 
CINV has a stronger negative impact on the QOL than the acute 
phase [23]. In the present study, all of the symptoms (except 
for vomiting) were worse in all cycles regardless of aprepitant 
use on Day 5 compared to Day 1. We believe that this finding 
was due to the discontinuation of dexamethasone in the de-
layed phase (Days 2–5). It therefore appears that aprepitant 
alone is not sufficient to maintain QOL in the delayed phase. 
The symptoms (except for vomiting) might be improved if we 
administer additional dexamethasone in the delayed phase to-
gether with aprepitant. Chawla et al. suggested that prolonged 
dexamethasone (8 mg) be used on Days 2–5. Additional pro-
longed dexamethasone use might rescue the delayed worsen-
ing symptoms [24]. As aforementioned, the ASCO and MASCC 
guidelines do not include any recommendations for dexameth-
asone use in the delayed phase and the NCCN guidelines sug-
gest aprepitant use with or without dexamethasone [15,20,21]. 
However, we propose that the prolonged use of dexametha-
sone on Days 2–5 with aprepitant (Days 2–3) may result in 
a greater improvement of the symptoms of nausea, appetite 
loss, and dietary intake in the delayed phase.

The cellular mechanisms of the antiemetic action of dexameth-
asone were recently reported [25]. These mechanisms might in-
clude the following: anti-inflammatory effect; direct central ac-
tion at the solitary tract nucleus; interaction with the enzymes 
such as the neurotransmitter serotonin and receptor protein 

tachykinin NK1 and NK2; regulation of the hypothalamic-pitu-
itary-adrenal axis; and reducing pain with the concomitant use 
of opioids and opioid-related nausea and vomiting.

Conclusions

In summary, primary additional use of aprepitant with dou-
ble combination therapy was effective for improving nau-
sea, appetite loss, and dietary intake in the delayed phase. 
However, repeated use of aprepitant for MEC did not demon-
strate marked efficacy for the digestive symptoms in the de-
layed phase. To improve the QOL of women with gynecologic 
cancers, the dose reduction of dexamethasone should be re-
stricted on Day 1 and continued throughout the delayed phase. 
Further studies with continuous administration of aprepitant 
and dexamethasone in MEC regimens should be performed. 
Some guidelines recommend palonosetron as the preferred 
5-HT3 receptor antagonist in women undergoing MEC [26,27] 
instead of the first-generation 5-HT3 receptor antagonist used 
in this study. Therefore, further studies of combination thera-
py with aprepitant, palonosetron, and dexamethasone in MEC 
regimens for patients with gynecologic cancers should also be 
performed in the future.
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