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Abstract 

Background: Different antiemetic medications with or without aprepitant are recommended for 
moderately emetic-risk chemotherapy (MEC) depending on the emetic potential of chemotherapy 
agents, although the criterion for the use of aprepitant is still unclear. The present study was designed to 
compare the control of chemotherapy-induced nausea and vomiting (CINV) among several MEC 
regimens used in the outpatient chemotherapy setting. Materials and Methods: A single center 
prospective observational study was carried out in 326 patients who received 2,061 chemotherapy 
cycles from January 2013 to December 2014. Antiemetic medication consisting of two-drug combina-
tion of granisetron (day 1) and dexamethasone (days 1-3) was carried out in 87.6% of patients receiving 
the first chemotherapy cycle. The checklist for CINV was provided to all patients, and the control of 
CINV was evaluated on the next visit based on the checklist. Complete inhibition of nausea and vomiting 
during acute and delayed periods were compared among MEC regimens. Results: Two hundred and 
one patients received the first cycle of chemotherapy, in which the rates of complete inhibition of 
nausea and vomiting were 87.6% and 95.5%, respectively, during acute period, and 68.2% and 92.0%, 
respectively, during delayed period. There were no significant differences in the control of CINV among 
oxaliplatin, carboplatin and irinotecan, except for the cyclophosphamide-base regimen. 
Conclusions: Two-drug antiemetic medication of 5-HT3 receptor antagonist and dexamethasone was 
sufficiently effective for prevention of CINV in most MEC regimens. 
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Introduction 
Chemotherapy-induced nausea and vomiting 

(CINV) is one of most distressing adverse events 
during cancer chemotherapy [1]. Several clinical 
practice guidelines for prevention of CINV have been 
developed by the American Society of Clinical On-
cology (ASCO) [2], Multinational Association of 
Supportive Care in Cancer (MASCC) [3], National 
Comprehensive Cancer Network (NCCN, 2015) [4], 
and Japanese Society of Clinical Oncology (JSCO) [5]. 
It has been reported that the implementation of the 
guideline-consistent antiemetic medication greatly 
improves the control of vomiting [6, 7], although 

nausea that occurs during chemotherapy remains to 
be the least favorable adverse drug reaction [8, 9].  

On the other hand, the antiemetic medication for 
moderately emetic-risk chemotherapy (MEC) is con-
fusing: According to the guidelines from ASCO 
(2012), NCCN (2015) and JSCO (2010), two-drug 
combination of palonosetron (day 1) and dexame-
thasone (days 1-3) is recommended as the standard 
antiemetic medication for MEC, but the addition of 
aprepitant to the standard regimen is an optional 
choice for MEC with relatively high emetic risk. 
However, the definition of relatively high emetic risk 
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anticancer drugs is vague. JSCO (2010) [5] indicated 
that aprepitant can be used for patients receiving 
carboplatin, ifosphamide, irinotecan, and methotrex-
ate, while NCCN (2015) [4] suggested that aprepitant 
should be added to the standard regimen for select 
patients with additional risk factors or those who ex-
perienced CINV in previous therapy using two-drug 
regimen. ASCO (2010) [2] merely described that lim-
ited evidence supports the addition of aprepitant to 
the two-drug combination therapy by referring from 
the report of Rapoport et al. [10], in which aprepitant 
improves the rate of the complete inhibition of vom-
iting but not of the complete response in patients re-
ceiving oxaliplatin, carboplatin, epirubicin, idarubi-
cin, ifosfamide, irinotecan, daunorubicin, doxorubi-
cin, cyclophosphamide (<1,500 mg/m2) or cytarabine 
(>1 g/m2).  

To determine whether or not another antiemetic 
should be added to the standard two-drug antiemetic 
regimen in patients receiving MEC, the rates of com-
plete inhibition of nausea and vomiting during acute 
and delayed periods were compared among several 
MEC regimens under the condition of two-drug an-
tiemetic medication.  

Materials and Methods 
Patients 

A total of 326 patients of >18-year-old in age re-
ceived 2,061 cycles of moderately emetic-risk chemo-
therapy (MEC) regimens in our outpatient chemo-
therapy clinic during two years from January 2013 to 
December 2014, in which 201 patients received the 
first chemotherapy cycle. The exclusion criteria was 
age under 18-year-old, patients having nausea and/or 
vomiting due to organic causes such as brain metas-
tasis and tumor infiltration of the bowel or other gas-
trointestinal abnormality. MEC used in the present 
study included oxaliplatin, carboplatin, irinotecan, 
cyclophosphamide, nedaplatin, and bendamustine. 
These anticancer drugs were used as the single-day 
regimen in combination with or without multiple 
treatment with low emetic risk or minimal emetic risk 
agents. The combination of cyclophosphamide and 
anthracyclines was regarded as highly emetic-risk 
chemotherapy (HEC) and excluded from the present 
study. Pharmacists were in charge of provision of 
drug information and safety precaution in daily life, 
and monitoring adverse drug reactions, including 
CINV, to all patients in our outpatient chemotherapy 
clinic.  

Antiemetic medication was carried out accord-
ing to the Japanese Society of Clinical Oncology 
(JSCO) clinical practice guideline for antiemesis, in 
which the combination of 5-HT3 receptor antagonist 

such as intravenous granisetron (3mg) and intrave-
nous dexamethasone (9.9mg) was prescribed before 
chemotherapy for prevention of acute CINV, and oral 
dexamethasone (4-8mg/day) was administered on 
days 2 and 3 of chemotherapy for prophylaxis of de-
layed CINV in the first cycle of chemotherapy. In pa-
tients who experienced CINV in the previous cycle, 
antiemetic drugs with different mode of action, in-
cluding aprepitant [11], olanzapine [12] or benzodi-
azepines [13], were added to the standard antiemetic 
medication on the next course of chemotherapy.  

Evaluation of the control of CINV 
Patients were all provided with a checklist for 

daily check of CINV on the first visit of outpatient 
chemotherapy clinic. Using the checklist, patients 
checked daily the nausea by numeric scale (NRS: 0-10) 
and the number of vomiting episodes up to 7 days 
after chemotherapy. Pharmacists had an interview to 
all patients who visited to our outpatient chemother-
apy clinic and asked the presence or absence of CINV, 
regardless of whether patients filled the checklist of 
adverse drug reactions, including CINV. The control 
of nausea and vomiting was recorded on the electric 
medical record after verifying them or hearing from 
patients on the next visit. Complete inhibition of 
nausea (NRS scale < 1) and vomiting (no episode) 
during acute (within 24 hours after chemotherapy) 
and delayed (during 2-7 days after chemotherapy) 
periods was assessed in patients receiving the first 
cycle of chemotherapy or in those with overall cycles 
of chemotherapy. In our outpatient chemotherapy 
setting, on-demand use of antiemetic medication was 
not prescribed in most cases, therefore, the present 
data were devoid of information about rescue treat-
ment. Thus, the primary endpoint was complete in-
hibition of nausea/vomiting rather than complete 
response or complete protection. 

Statistical analyses 
Data were analyzed using IBM SPSS Statistics 

ver. 22 (IBM Japan Services Co., Ltd., Tokyo, Japan). 
Patients’ demographics were compared among 
groups with different MEC regimens by one-way 
analysis variance (ANOVA) followed by Scheffe’s test 
for parametric variables, and by Kruscal-Wallis test 
followed by Scheffe’s test for non-parametric varia-
bles. P value of less than 0.05 was considered statisti-
cally significant. 

Ethical considerations 
The present study was carried out in accordance 

with the guidelines for the care for human study 
adopted by the Ethics Committee of the Gifu Gradu-
ate School of Medicine, and notified by the Japanese 
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Government (approved no. 26-153 of the Institutional 
Review Board). 

Results 
Demographics of patients 

As shown in Table 1, 326 patients received 2,061 
chemotherapy cycles from January 2013 to December 
2014 in our outpatient chemotherapy clinic. The most 
common type of cancer was colorectal cancer (51.8%), 
followed by lung cancer, and gynecologic cancer. The 
most frequently used anticancer drugs was oxaliplatin 
(39.9%), followed by irinotecan, and carboplatin, 
while the most prevalent chemotherapy regimen for 
overall cycles was FOLFIRI (29.1%), followed by 
mFOLFOX6, XELOX, and paclitaxel + carboplatin. 

 

Table 1. Patient Demographics. 

Number of patients (male/female)  [174 / 152]   
 n     
Overall chemotherapy cycles 2,061    
First cycle 201     
Agea 62.5 [18 - 85]   
Height (cm)b 160.7 ±8.6   
Body weight (kg)b 57.2 ±11.0   
Body surface area (m2)b 1.59 ±0.17   
Serum creatinine (mg/dL)b 0.71 ±0.21   
Cancer type n %   
Colorectal cancer 169 51.8   
Lung cancer 52 16.0   
Gynecologic cancer 34 10.4   
Gastric cancer 17 5.2   
Head and neck cancer 15 4.6   
Breast cancer 15 4.6   
Hematological cancer 12 3.7   
Others 12 3.7   
 Patients Chemotherapy cycles 
Chemotherapy regimens n % n % 
XELOX 62 19.0 334 16.2 
mFOLFOX6 47 14.4 452 21.9 
PTX/CBDCA 42 12.9 146 7.1 
FOLFIRI 32 9.8 600 29.1 
PEM/CBDCA 27 8.3 58 2.8 
S-1/l-OHP 20 6.1 92 4.5 
CPT-11 18 5.5 85 4.1 
S-1/CPT-11 15 4.6 100 4.9 
GEM/CBDCA 14 4.3 38 1.8 
DTX/CPA 9 2.8 34 1.6 
FOLFIRINOX 8 2.5 37 1.8 
Others  32 9.8 85 4.1 
Anticancer drugs Patients Chemotherapy cycles 
Oxaliplatin 130 39.9 880 42.7 
Carboplatin 93 28.5 267 13.0 
Irinotecan 65 19.9 798 38.7 
Cyclophosphamide 18 5.5 52 2.5 
Nedaplatin 6 1.8 16 0.8 
Others 14 4.3 48 2.3 
XELOX:capecitabine and oxaliplatin; mFOLFOX6: 5-fluorouracil, folinic acid, and 
oxaliplatin; PTX: paclitaxel; CBDCA: carboplatin; FOLFIRI: 5-fluorouracil, folinic 
acid, and irinotecan; PEM: pemetrexed; S-1: tegafur/ gimeracil/ oteracil; CPT-11: 
irinotecan; GEM: gemcitabine; DTX: docetaxel; CPA: cyclophosphamide; 
FOLFIRINOX: 5-fluorouracil, folinic acid, irinotecan, and oxaliplatin. a Values 
shown as mean [renge]. b Values shown as mean±standard deviation. 

 

Control of CINV in the first cycle of MEC 
regimens 

As shown in Table 2, among 201 patients, all re-
ceived single-day MEC in combination with (N=192, 
95.5%) or without (N=9, 4.5%) multiple treatment 
with either low emetic risk (N=191) or minimal risk 
(N=1, 0.5%) chemotherapy agents. No multiple-day 
MEC regimens existed in the first cycle of the present 
study. Antiemetic premedication was carried out in 
100% on day 1 and 87.6% on days 2-3. The rate of 
complete inhibition of nausea and vomiting was 
87.6% and 95.5%, respectively, during acute period, 
while the rate was 68.2% and 92.0%, respectively, 
during delayed period. As shown in Figure 1A, there 
were no significant differences in the control of nau-
sea and vomiting during acute and delayed periods 
among carboplatin, irinotecan, and oxaliplatin, except 
for cyclophosphamide. The rates of complete inhibi-
tion of acute and delayed vomiting were significantly 
(p=0.017) lower in cyclophosphamide-base regimens 
(n=14), including cyclophosphamide (600mg/m2) + 
docetaxel (75mg/m2) for breast cancer (n=11), cyclo-
phosphamide (100mg/m2) + methotrexate (40mg/m2) 
+ 5-fluorouracil (600mg/m2) for breast cancer (n=1) 
and cyclophosphamide (600mg/m2) + vincristine (1.5 
mg/m2) for malignant lymphoma (n=2).  

 

Table 2. Rate of Two-Drug Antiemetic Medication, Control of 
Nausea and Vomiting during Acute, Delayed and Overall Periods 
in Patients Receiving MEC. 

  First cycle (n=201) Overall cycles (n=2,061) 
Rate of antiemetic medication % % 
Acute 100 99.4 
Delayed 87.6 82.7 
Overall  87.6 82.4 
Complete protection from nausea  
Acute 87.6 85.9 
Delayed 68.2 73.7 
Overall  66.2 72.4 
Complete protection from vomiting  
Acute 95.5 97.5 
Delayed 92.0 96.7 
Overall  91.5 95.5 

 
 
Figure 1B shows a comparison of the rates of 

complete inhibition of nausea and vomiting during 
acute and delayed periods among respective MEC 
regimens, including oxaliplatin + capecitabine 
(XELOX) or TS-1 (SOX), modified FOLFOX6 
(mFOLFOX6), FOLFIRI, carboplatin in combination 
with pemetrexed, gemcitabine, paclitaxel or docet-
axel, and cyclophosphamide + docetaxel. The rates of 
complete inhibition of nausea and vomiting were al-
most similar among these regimens except for cyclo-
phosphamide + docetaxel. The rates of complete in-
hibition of vomiting during acute and delayed peri-
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ods were significantly lower in cyclophosphamide + 
docetaxel than in other regimens, although the rates of 
complete inhibition of nausea tended to be lower in 
cyclophosphamide + docetaxel. 

 Table 3 shows the comparison of patients’ de-
mographics among MEC such as carboplatin, iri-

notecan, oxaliplatin and cyclophosphamide. The per-
centage of female in irinotecan group was signifi-
cantly lower than those in other groups. Moreover, 
patients receiving cyclophosphamide were signifi-
cantly younger than those receiving other regimens. 

 

 
Figure 1. Comparison of the complete inhibition of nausea and vomiting during acute and delayed periods among various MEC drugs (A) and regimens (B) in patients 
receiving the first cycle of chemotherapy in the outpatient chemotherapy clinic. Data were statistically compared by Kruscal-Wallis test, followed by Scheffe’s test. 
Abbreviations: XELOX or SOX (capecitabine 2,000mg/m2, days 1-14 or TS-1 80mg/m2, days 1-14 + oxaliplatin 130mg/m2, day 1, every 3 weeks), mFOLFOX6: 
modified FOLFOX6 (5-fluorouracil 400mg/m2, bolus infusion and 2,400mg/m2, continuous infusion for 24 h + levofolinate 200mg/m2, day 1, bolus infusion + oxaliplatin 
85mg/m2, day 1, every 2 weeks), FOLFIRI (5-fluorouracil 400mg/m2, bolus infusion and 2,400mg/m2, continuous infusion for 24 h + levofolinate 200mg/m2, day 1, bolus 
infusion + irinotecan 150mg/m2, day 1, every 2 weeks), PEM or GEM/CBDCA (pemetrexed 500mg/m2, day 1 or gemcitabine 1,000mg/m2, day 1 ,8 + carboplatin 
AUC=5, day 1, every 3 weeks), PTX or DTX/CBDCA(paclitaxel 180-200mg/m2, day 1 or docetaxel 75mg/m2, day 1 + carboplatin AUC=5, day 1, every 3 weeks), 
DTX/CPA (docetaxel 75mg/m2, day1 + cyclophosphamide 600mg/m2, day 1, every 3 weeks). 
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 Table 3. Comparison of Patient Demographics among Patients Receiving the First Cycle of MEC Regimen. 

Anticancer drugs Gender Age Body surface area (m2) Serum creatinine (mg/dL) 
  male female  Female (%)  average Min - max average ± SD average  ± SD 
Carboplatin 14 26 65.0 63.6 40 - 78 1.58 ± 0.15 0.70 ± 0.19 
Irinotecan 41 11 21.2a 66.8 35 - 85 1.64 ± 0.18 0.79 ± 0.24 
Oxaliplatin 46 44 48.9 62.0 38 - 84 1.60 ± 0.21 0.68 ± 0.21 
Cyclophosphamide 2 12 85.7 46.2b 18 - 74 1.56 ± 0.10 0.54 ± 0.12c 
a) p<0.01 vs oxaliplatin, p<0.01 vs carboplatin, cyclophosphamide by Kruscal-Wallis test followed by Scheffe's test; 
b) p<0.01 vs carboplatin, irinotecan, oxaliplatin by one-way ANOVA followed by Scheffe's test; 
c) p<0.01 vs irinotecan by one-way ANOVA followed by Scheffe's test. 

 
 

 
Figure 2. Comparison of the control of acute and delayed CINV among various MEC regimens in patients receiving the first to fourth or sixth cycle of chemotherapy 
in the outpatient chemotherapy clinic. 

 
 

Control of CINV in overall chemotherapy cy-
cles 

Figure 2 shows the rates of complete inhibition 
of nausea and vomiting during acute and delayed 
periods in multiple chemotherapy cycles from the first 
to the sixth or fourth cycle. No marked differences in 
the control of nausea or vomiting were observed 
among cycles of any MEC regimen.  

Discussion 
In our outpatient chemotherapy clinic, pharma-

cists met with all patients and were in charge of mon-
itoring of adverse events, including CINV, planning 

of preventive measures against adverse events, and 
verification of the prescription order regarding cancer 
chemotherapy regimens.  

In the present study, the two-drug antiemetic 
medication of granisetron (day 1) and dexamethasone 
(days 1-3) was prescribed in 87.6% and 82.4% of the 
first cycle and overall cycles, respectively. Under such 
conditions, the rates of complete inhibition of nausea 
and vomiting were 87.6% and 95.5%, respectively, 
during acute period of the first chemotherapy cycle, 
and 68.2% and 92.0%, respectively, during delayed 
period of the first cycle. Our data on the control of 
CINV were generally consistent with those reported 
by Escobar et al. [14], who showed in 240 chemo-



 Journal of Cancer 2016, Vol. 7 

 
http://www.jcancer.org 

574 

therapy-naïve patients receiving MEC that the rates of 
complete inhibition of nausea and vomiting are 76.7% 
and 90.8%, respectively, during acute period, and 
61.5% and 83.5%, respectively, during delayed period. 
The slightly higher rates of the control of CINV ob-
served in the present study as compared with those 
reported by Escobar et al. [14] may be due to the 
higher prevalence rate of antiemetic medication in our 
study as compared with their data (100% and 87.6% 
versus 94.9% and 43.8% during acute and delayed pe-
riods, respectively), since patients’ demographics 
such as age, gender, proportion of colorectal cancer 
were similar between the two studies. It has been 
demonstrated that the control of CINV is significantly 
improved by adherence to the antiemetic guideline [6, 
7, 15].  

It was notable that the control of CINV in the 
first cycle were similar among various MEC regimens, 
including carboplatin, irinotecan, and oxaliplatin. 
However, the control of CINV was worst in cyclo-
phosphamide-base regimens, including predomi-
nantly docetaxel + cyclophosphamide for breast can-
cer, as compared with other regimens. The de-
mographics of patients showed that the proportion of 
female was highest in cyclophosphamide-base regi-
mens. Moreover, patients receiving cyclophospha-
mide-base regimens were significantly younger than 
those of any other group. It has been demonstrated 
that female and younger age are significant risks for 
developing CINV. Sekine et al. [16] reported in 1,549 
patients receiving HEC or MEC that female is more 
likely to show a failure in complete response than 
male. Hilarius et al. [17] also showed in 225 patients 
receiving HEC or MEC that the incidence rates of 
acute and delayed nausea as well as vomiting are 
significantly higher in female than male. Younger age 
is also linked with higher incidence of CINV, alt-
hough the cut-off value for age varied depending on 
each study ranging from 40-year-old [18] to 65-year 
old [17, 19]. Therefore, it is suggested that such risk 
factors rather than cyclophosphamide itself might be 
involved in higher incidence of CINV in patients re-
ceiving cyclophosphamide-base regimens observed in 
the present study, although we could not exclude a 
possibility that cyclophosphamide is a high risk for 
CINV [20]. 

The control of CINV was similar or rather im-
proved after multiple chemotherapy cycles from the 
first cycle to the sixth or fourth cycle. This may be due 
at least in part to the following reasons: antiemetic 
drugs with different mode of action such as olanzap-
ine and aprepitant were added to the two-drug an-
tiemetic regimen in the subsequent cycle in patients 
who experienced significant CINV in previous cycle. 
Indeed, among 35 patients showing significant CINV 

in the first cycle, 29 patients received subsequent 
chemotherapy cycles. Among 29 patients, 18 patients 
(62.1%) were treated with additional antiemetic 
drugs, including aprepitant (20.7%), olanzapine 
(17.2%), and palonosetron (13.8%). The incidence rates 
of grade>2 nausea and vomiting in the first cycle 
tended to be higher in the additional antiemetic 
drugs-treated group than non-treated group (94.4% 
and 16.7% for nausea and vomiting, respectively, in 
additional antiemetic drugs-treated group versus 
72.7% and 0%, respectively, in non-treated group). 
The rate of complete inhibition of nausea and vomit-
ing during overall period was improved from 0% in 
the first cycle to 22.2% in the subsequent cycle with 
additional antiemetic drugs, although the rate was 
also elevated from 0% to 18.2% in the subsequent 
course without additional antiemetic medication. 

Aprepitant is known to be highly effective for 
prevention of vomiting [11] but to a lesser extent for 
the prophylaxis of nausea [21]. On the other hand, it 
has been reported that olanzapine, atypical antipsy-
chotics agent, is more potent than aprepitant in pre-
venting chemotherapy-induced nausea [12]. This may 
be due to the binding profile of olanzapine showing 
affinity for a variety of neurotransmitter receptors, 
including it only dopamine D2 receptors but also 
5-HT2B and 5-HT2C receptors [22] that control the se-
cretion of ghrelin [23], an appetite-promoting hor-
mone. Therefore, aprepitant was added in patients 
who experienced vomiting, while olanzapine was 
included in case nausea was not controlled in the 
previous cycle. 

Taken together, it is suggested that two-drug 
antiemetic medication including 5-HT3 receptor an-
tagonist and dexamethasone is enough to prevent 
CINV in patients receiving MEC other than docet-
axel/cyclophosphamide regimen for breast cancer, in 
which three-drug antiemetic medication is required. 
However, aprepitant or olanzapine may be added to 
the two-drug regimen in patients with high risk of 
CINV, including younger age and female, or in those 
who did not control CINV in the previous cycle, as 
indicated by the NCCN 2015 guideline.  

There are several limitations in the present 
study. First, the present study was a non-randomized 
single-center study. Second, the small number of 
chemotherapy naïve patients were enrolled and the 
number of patients in each MEC regimen was so small 
as to clearly demonstrate the necessity of aprepitant in 
the specific MEC regimens. Third, gastrointestinal 
cancers such as colorectal cancer and stomach cancer 
were predominant (approximately 60 % of all pa-
tients), therefore, limited range of anticancer drugs 
were used in the present study. Fourth, complete re-
sponse, one of most common indices of the control of 
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CINV, was not included in the present study because 
of the difficulty in obtaining data on the rescue 
treatment from the outpatient setting.  

In conclusion, two-drug antiemetic regimen 
showed favorable control for most of the cases un-
derwent MEC, however, more intensive supportive 
care might be necessary, especially for controlling 
nausea, in some of the patients or in some of the 
chemotherapy regimens. 
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