
Abstract. Background/Aim: Treatments for controlling
delayed nausea after chemotherapy are inadequate,
potentially inciting malnutrition. We sought to determine the
incidence of nausea, anorexia, and food intake after
chemotherapy. Patients and Methods: Subjects were females
with gynecological cancers who underwent chemotherapy
between 2008 and 2013. Nausea, anorexia, and food intake
in the acute (day 1) and delayed phases (days 2 and 3) were
retrospectively evaluated. Results: Subjects included 156
females. Chemotherapies were highly (HEC; n=24) and
moderately emetogenic (MEC; n=132). There were no
significant between-group differences for anorexia control
during either the acute or the delayed phase and both groups
demonstrated significantly worse control of nausea during
the delayed phase. In the HEC group, food intake was
significantly reduced on days 2 and 3 compared with day 1.
Conclusion: Rates of nausea, anorexia, and food intake
significantly worsened over time, particularly in the MEC
group. Current supportive therapies appear inadequate and
should be improved. 

Chemotherapy-induced nausea and vomiting (CINV), and
anorexia are factors that influence treatment compliance in
patients who undergo chemotherapy. Although recently
developed antiemetics have reduced the occurrence of CINV,
it remains a prominent adverse effect of cancer treatment. 5-
HT3 receptor antagonists are used to address CINV in
clinical settings, but carry certain drawbacks. Despite

available prophylactic treatments, dietary intake after
chemotherapy affects patients’ compliance and nutrition.
Furthermore, accurate measures of CINV are needed to help
prevent occurrence (1). 
The American Society of Clinical Oncology (ASCO),

National Comprehensive Cancer Network (NCCN) and the
Multinational Association of Supportive Care in Cancer
(MASCC)/European Society for Medical Oncology (ESMO)
have separately published guidelines for prevention of CINV,
and supportive therapies that support patients’ quality of life
(QOL) are used alongside cancer chemotherapy worldwide (2-
4). In 2015, the Japan Society of Clinical Oncology (JSCO)
revised its clinical practice guidelines on antiemesis (GL2015)
(5) and classified all chemotherapy regimens as highly
emetogenic chemotherapy (HEC), moderately emetogenic
chemotherapy (MEC), low emetogenic chemotherapy (LEC),
and minimal emetogenic risk, according to their likelihood of
causing CINV. Appropriate antiemetic treatment selection can
now consider emetogenic risk. Recently, combination
chemotherapy consisting of paclitaxel and carboplatin (TC) is
commonly used as first-line chemotherapy in patients with
gynecologic cancers. Although the TC regimen was classified
as MEC in the GL2015, the latest guidelines recommended
administration of three antiemetic agents for TC, which are
the same as HEC.
Vomiting is considered an acute response that occurs

within 24 h after chemotherapy; however, vomiting can also
manifest as a delayed response which appears 24 h or more
after chemotherapy, often persisting for 5-7 days.
Consequently, control of delayed phase nausea and anorexia
remains an issue (6).  
5HT3 receptor antagonists that are available in Japan include

granisetron (Gra), palonosetron (Palo), and ondansetron. Palo,
a novel 5HT3 receptor antagonist, has been shown to be more
effective in preventing delayed vomiting, compared to other
agents (7, 8). This is because Palo has a half-life of 40 h, far
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longer than the half-life of the other agents, and its binding
affinity for 5HT3 receptors is about 100 times higher. 
Few studies have evaluated gastrointestinal adverse events

related to the use of antiemetics during chemotherapy for
gynecological cancers. In daily practice, symptoms severity
and patients’ QOL following initial chemotherapy usually
determine the choice of antiemetic for the next cycle. We
sought to clarify the rates at which nausea and anorexia are
controlled, and food intake status, after initial chemotherapy.

Patients and Methods

Subjects were females who underwent initial chemotherapy for
gynecological cancer at Tottori University Hospital between 2008 and
2013 (Table I). The antiemetics used in each case were those
recommended by GL2010 for the corresponding emetogenic risk
(Table II). Three antiemetics were used for patients who received
HEC and two for those who received MEC. Patients in the HEC
group received intravenous Palo before chemotherapy administration,
as well as the neurokinin-1 (NK-1) receptor antagonist aprepitant
(Apr) at doses of 125 mg on day 1 of chemotherapy and 80 mg on
days 2 and 3. Dexamethasone (Dex) at 4.0 mg daily was administered
at days 2, 3 and 4 post chemotherapy. Patients in the MEC group
received intravenous Gra before chemotherapy administration, and
4.0 mg Dex daily at days 2, 3 and 4 post chemotherapy. Palo was
used as 5HT3 antagonist for patients administered HEC and Gra for
those who received MEC.
We evaluated control rates of nausea and anorexia (%),

calculated as (Grade 0) /all ×100, and food intake status in the acute
(day 1) and delayed phases (days 2 and 3). Nausea and anorexia
severities were graded according to the Common Terminology
Criteria for Adverse Events (CTCAE) version 3.0. Food intake
status was investigated retrospectively from nursing records, and
was graded in terms of whether or not patients had eaten at least
half the amount they had eaten at supper on the day before
chemotherapy.

Results

The study subjects included 156 females who underwent initial
chemotherapy for gynecological cancer (endometrial cancer in
39 cases, cervical cancer in 39 cases, and ovarian cancer in 78
cases) in Tottori University Hospital between 2008 and 2013
(Table I). HEC regimens including cisplatin were used in 24
cases (doxorubicin + cisplatin in 19 cases, dose-dense
paclitaxel + cisplatin in 3 cases, paclitaxel + cisplatin in 1 case,
and bleomycin + etoposide + cisplatin in 1 case), and MEC
regimens including carboplatin or nedaplatin were used in 132
cases (paclitaxel + carboplatin in 100 cases, camptothecin-11+
nedaplatin in 22 cases, docetaxel + carboplatin in 7 cases, and
other regimens in 3 cases). Nausea control rates were 100% for
the HEC group and 97.8% for the MEC group on day 1, 83.3%
and 92.4% on day 2, and 75.0% and 76.5% on day 3,
respectively (Table III). There was no significant between-
group difference in the nausea control rates during the acute
phase (p=0.4558); however, in the delayed phase (particularly

on day 2), control in the HEC group was significantly inferior
to the MEC group (p<0.0001). In the HEC group, nausea
control rate was significantly inferior on days 2 and 3
compared to day 1 (p=0.0465, p<0.0001) (Figure 1). In the
MEC group, nausea control rates on days 2 and 3 were both
inferior to day 1 (p=0.0367, p=0.0088), and the rate was worse
on day 3 compared to day 2 (p=0.0004).
There were no significant between-group differences in

anorexia control during either the acute or delayed phases
(Figure 2). In the HEC group, anorexia control was 100% on
day 1 but declined to 84.6% on day 2 and 76.9% on day 3.
However, these differences were non-significant. In the MEC
group, the rate of anorexia control was 99.0% on day 1, but
declined significantly to 93.3% on day 2 (p=0.0306) and
83.0% on day 3 (p<0.0001).
In the HEC group, 82.6% of patients ate on day 1 at least

half the amount that they ate the day before chemotherapy
(Figure 3). This declined to 43.4% on day 2, and 39.1% on
day 3, representing a significant decline from day 1
(p=0.006, p=0.0025). In the MEC group, 75.3% consumed
at least half of their pre-chemotherapy meal on day 1, 60.0%
on day 2, and 40.0% on day 3, again representing a
significantly decline (day 1 vs. day 2, p=0.008; day 2 vs. day
3: p<0.0001; day 1 vs. day 3: p=0.0013).

Discussion

The adverse events associated with chemotherapy affect
patients’ QOL and therapeutic compliance (1). In particular,
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Table I. Patient characteristics.

Years (Median)                                                       42-78 (58)        
Cancer type                                                                                       
  Ovarian cancer                                                                  39        
  Cervical cancer                                                                  39        
  Endometrial cancer                                                           78        
Emetogenic risk                                                                                
  HEC                                                                                   24        
  MEC                                                                                132        
Regimen                                                                                            
  HEC                                                                                               
  ADM/CDDP                                                                    19        
  Dose-dense PTX/CDDP                                                   3        
  PTX/CDDP                                                                       1        
  MMC/VP-16/CDDP                                                         1        
  MEC                                                                                               
  PTX/CBDCA                                                                100        
  CPT-11/NDP                                                                   22        
  DTX/CBDCA                                                                   7        
  Others                                                                                3        

ADM: Doxorubicin; CDDP: cisplatin; PTX: paclitaxel; MMC:
bleomycin; VP-16: Etoposide; CBDCA: carboplatin; CPT-11:
camptothecin-11; NDP: nedaplatin; DTX: docetaxel. 



gastrointestinal adverse events diminish the desire for
treatment, and may also cause deterioration in the patient’s
general condition due to poor nutrition and dehydration,
potentially leading to thrombosis. Prevention of CINV is
essential for continuing chemotherapy, as is appropriate
evaluation of each patient’s status.
No clear between-group differences were found in nausea

control rates during the acute phase. The control rates for
delayed nausea were significantly poorer in both groups.
Even after combining three antiemetics (Palo, Apr, and Dex),
the nausea control rate in the HEC group was only
approximately 30%-40%, suggesting that a higher dose of
Dex or the addition of other antiemetics may be required. To
improve nausea and vomiting, other antiemetics, including
dopamine receptor antagonists and benzodiazepine
anxiolytics, are generally considered as agents with different
mechanisms of action (9). For chemotherapy regimens that
include cisplatin (>70 mg/m2), the addition of Apr to double
combination therapy with first-generation 5HT3 receptor
antagonists Gra and Dex has been recommended (10-12).
However, even in these studies, the nausea control rate was
only around 60%, suggesting that the level of control
remained inadequate.
Similarly, the control rate of delayed nausea in the MEC

group was around 50%–70%, similar to the HEC group with
triple combination therapy. Though Gra was used as a 5-HT3
receptor antagonist in this study, its associated control rate
was insufficient. MASCC/ESMO 2011 guidelines and ASCO
2011 guidelines recommend the use of combination therapy
with Palo and Dex against CINV caused by MEC (2, 4). At
our hospital, we switched Gra to Paro for MEC, beginning
in 2013. The SENRI trial, a Phase III randomized
comparative trial of over 400 patients with colorectal cancer
who underwent oxaliplatin-based chemotherapy, has shown
that the addition of Apr to a 5-HT3 receptor antagonist and
Dex was efficacious for control of both overall and delayed
vomiting (13). Administration of Apr is clinically beneficial

for patients who are receiving MEC. However, the GL2015
recommendations refer to it only as an option for MEC.
A similar tendency was also observed for anorexia

assessments, which correlated with nausea control rate.
Prophylactic use or reinforcement of antiemetics should be
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Table II. Treatment diagram.

                                                             Acute phase                                                                             Delayed phase

HEC                                                           Day 1                                      Day 2                                   Day 3                         Day 4                         Day 5

Aprepitant (mg)                                          125                                          80                                         80                                                                    
Palonosetron                                                 *                                                                                                                                                                 
Dexamethasone (mg)                                  9.9                                            4                                           4                                 4                                  
                                                                                                                                                                                                                                         
MEC                                                          Day 1                                      Day 2                                   Day 3                         Day 4                         Day 5

Granisetron                                                 *                                                                                                                                                                 
Dexamethasone (mg)                              3.3-15.5                                        4                                           4                                 4

*Intravenously administered before chemotherapy.

Table III. Control rates for nausea and loss of appetite.

                                                           HEC             MEC             p-Value
                                                         (n=24)          (n=132)

Day 1 (acute phase)
   None or Grade 1                               24                129               0.4558
   Grade 2-4                                             0                    3                  
   Nausea CR (%)                               100               97.7                  
Day 2 (delayed phase)
   None or Grade 1                                 4                122             <0.0001
   Grade 2-4                                           20                  10                  
   Nausea CR (%)                              83.3               92.4                  
Day 3 (delayed phase)
   None or Grade 1                               18                101               0.8725
   Grade 2-4                                             6                  31                  
   Nausea CR (%)                              75.0               76.5                  

                                                           HEC             MEC             p-Value
                                                         (n=13)          (n=106)

Day 1 (acute phase)
   None or Grade 1                               13                105               0.7251
   Grade 2-4                                             0                    1                  
   CR of loss of appetite (%)             100               99.0                  
Day 2 (delayed phase)
   None Grade 1                                    11                  99                0.2584
   Grade 2-4                                             2                    7                  
   CR of loss of appetite (%)            84.6               93.3                  
Day 3 (delayed phase)
   None or Grade 1                               10                  88                0.5863
   Grade 2-4                                             3                  18                  
   CR of loss of appetite (%)            76.9               83.0                  

CR: Control rate. 



considered for both HEC and MEC. Although nausea,
anorexia, and food intake were well controlled in both groups
in the acute phase, they were all poorly controlled in the
delayed phase. In the MEC group, the introduction of a novel
5HT3 receptor antagonist and Apr as in the HEC group may
improve the control rate and increase food intake. The starting
dose of Dex in this study was comparatively low at 4.0 mg,
and there may be the possibility of improvement by increasing
this dose. However, Dex is metabolized by CYP3A4 as Apr
which acts as a CYP3A4 inhibitor (14). When Dex and Apr
are used together, the dose must be decreased by around 40%.
It should also be noted that there are limits to the use of triple
antiemetic therapy in patients with, or at risk of diabetes.
Despite its frequent use, the risk of diabetes in patients
undergoing chemotherapy is not clear. To elucidate the actual
risk of diabetes further studies are required.

In June 2017 olanzapine was approved under the
Japanese national health insurance program for treatment of
CINV. Rudolph et al. have reported that Apr and Olanzapine
were equally effective at controlling delayed vomiting (15).
In a double-blind randomized trial in which patients were
given either olanzapine (10 mg once daily for 3 days) or
metoclopramide (10 mg three times daily for three days) to
treat breakthrough nausea and vomiting after the use of
high-risk anticancer agents, olanzapine provided
significantly better nausea and vomiting control over the 72-
h observation period (16). A systematic review of
olanzapine for CINV also found that monotherapy was
effective for breakthrough nausea and vomiting (17). The
official price of 2.5 mg olanzapine is as low as 138.30 yen,
compared with the much higher cost of 4945 yen for Apr
125 mg. Therefore, this may represent a new treatment
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Figure 1. Control rate of nausea.

Figure 2. Control rate of loss of appetite.



option that reduces patients’ burden. However, additional
studies are needed.
This study had some limitations. The first was the short

monitoring period. We defined the delayed stage after
chemotherapy as days 2 and 3 since the assessments were
carried out directly while patients were hospitalized. This
may not reflect the actual delayed phase, which can last
from more than 24 h to around 1 week. Second,
development of CINV may be affected by psychological
factors. Patient-specific characteristics such as
hyperemesis gravidarum or pre-existing conditions were
not fully taken into account. Third, the dose of Dex was 4
mg daily for three days starting on day 2 post
chemotherapy. In contrast, the recommended dose of
GL2015 was 8 mg. However, our data suggested that Dex
dose was not extremely small in this study. It must also be
noted that non-inferiority has been shown for the MEC
group who did not receive Dex on days 2 or 3 after Palo
administration (18-20).
Because negative impressions formed during initial

chemotherapy can affect the patient’s ability to tolerate
subsequent chemotherapy, antiemetics should be introduced
at the start and continue throughout long-term treatment. Our
results suggested that current supportive therapies are not
sufficiently effective and must be improved. Additional
studies are needed to investigate the efficacy of adding Apr
in patients who receive MEC.
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