
Abstract. Background/Aim: Although neurokinin-1 receptor
antagonists are approved chemotherapy drugs in Japan, no
nationwide surveys have been performed to validate
chemotherapy-induced nausea and vomiting (CINV)
guidelines in clinical practice. This study evaluated CINV in
patients with haematological malignancies starting first-time
chemotherapy. Patients and Methods: A nationwide CINV
survey on patients with haematological malignancies was
conducted at 118 institutions. Patients undergoing moderately
emetic chemotherapy (n=17) and highly emetic chemotherapy

(HEC; n=180) were compared. Results: Forty-one patients
undergoing HEC received triple antiemetics. Female gender
and young age were risk factors for early-phase nausea, while
female gender remained a risk factor for late-phase nausea
and vomiting. Among 125 patients receiving CHOP
(doxorubicin, cyclophosphamide, vincristine, prednisone)-like
regimens, complete response and complete control were
increased in patients receiving triple antiemetics, compared to
those with double antiemetics. Conclusion: Guideline
compliance was very low. Although not statistically
significant, there was a trend for reduced CINV and improved
disease control for triple versus double antiemetics, suggesting
that triple antiemetics should be considered for HEC,
especially in young female patients with non-Hodgkin
lymphoma receiving CHOP-like regimens.

One of the most clinically significant adverse events in cancer
patients undergoing chemotherapy is chemotherapy-induced
nausea and vomiting (CINV), which not only makes patients
subjectively sick, but also decreases their oral intake, leading
to dehydration and malnutrition. These negative impacts lead
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to prolonged treatment intervals and low relative-dose
intensities of antineoplastic agents, usually resulting in poor
treatment outcomes (1). While combination chemotherapy
regimens have improved treatment outcomes, many patients
develop severe CINV that can deter their drive to continue
chemotherapy, resulting in lower tumour responses with
poorer outcomes. Since lymphomas and leukaemias are
potentially curable haematological disorders, CINV control is
considered to play a vital role in supportive care (2). 

Since triple antiemetic regimens [5HT3 receptor antagonist
(5HT3RA), neurokinin-1 receptor antagonist (NK1RA), and
dexamethasone] became available in Japan in 2010, CINV,
especially vomiting, has appeared to be under control (3).
However, nausea has remained a significant side effect,
associated with both highly emetogenic chemotherapy
(HEC) and moderately emetogenic chemotherapy (MEC) (4).
Compared with intermittent administration of 1-day
chemotherapy for solid tumours, acute leukaemia is usually
treated with antileukaemic agents for 7-10 consecutive days
(5). Conversely, the standard regimen for lymphomas is
CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisolone) (6), which contains a high dose of
glucocorticoid and is given to patients for 5 days. As few
prospective clinical studies have been performed to evaluate
antiemetic measures against CINV in these settings (7, 8),
the antiemetic guidelines for CINV including the Japanese
guidelines (3) have proposed only consensus-based
recommendations. It is especially difficult to manage CINV
induced by daily administration of antineoplastic agents.

We conducted a nationwide prospective registry survey on
the management of CINV after the first version of the
Japanese guideline was published in 2015 (9-12). We herein
report the results of a subset analysis of patients with
haematological malignancies.

Patients and Methods

Study design. The details of the present study can be found in our
previous report (9). Briefly, the study was a multicentre,
prospective registry organized by the CINV Study Group of Japan
and included 118 institutions in Japan. The protocol was registered
in the UMIN CTR (UMIN000005971), was approved by the
institutional review board at each study site, and written informed
consent was provided by all patients prior to initiation of the
study. Patients who were scheduled to undergo first-time treatment
with HEC or MEC were registered. The emetogenic risk of the
chemotherapeutic agents was classified in accordance with the
Japanese guidelines (3).

Background characteristics of the patients, including initials, sex,
birth date, type and stage of cancer, alcohol use, history of motion
sickness, presence or absence of pregnancy, morning sickness, and
other eligibility criteria were collected. Early-phase CINV was
defined as nausea and vomiting observed at <24 h after initiation of
chemotherapy, and late-phase CINV was defined as nausea and
vomiting observed at ≥24 h after initiation of chemotherapy.

To assist in collection of data regarding CINV, all patients were
instructed to record onset and severity of nausea, frequency of
vomiting, number of salvage treatments, food intake, and number
of hospitalizations and/or outpatient visits in a 7-day diary prior to
initiation of chemotherapy. 

Antiemetic use and effects. A double antiemetic regimen comprising
5HT3RA and dexamethasone for MEC and a triple antiemetic
regimen comprising 5HT3RA, dexamethasone, and aprepitant for
HEC are recommended in the Japanese guidelines for CINV. To
assess the antiemetic effects, complete response (CR) and complete
control (CC) were evaluated. CR was defined as no emetic episodes
and no rescue antiemetic measures in the early phase, late phase, or
overall study period, whereas CC was defined as no vomiting,
rescue therapy measures, or nausea in any phase. 

Data analysis. A summary of the descriptive statistics was obtained
to analyse the patient demographic characteristics and survey
responses. The risk factors for early-phase and late-phase nausea
and vomiting were analysed by univariate and multivariate logistic
regression analyses; odds ratios (ORs) and 95% confidence intervals
(CIs) were estimated. Two-sided p-values were calculated, and
p<0.05 was accepted as statistically significant. SAS version 9.4
(SAS Institute, Cary, NC) was utilized for all statistical analyses.

Results

Patient characteristics. A total of 2,068 patients were
registered between April 2011 and December 2012, of whom
1,910 patients with sufficient information were included in
the analyses. Only patients with haematological malignancies
were included in the present study. A total of 197 patients
with haematological malignancies who underwent HEC or
MEC during the study period were identified.

The patients’ baseline characteristics are summarized in
Table I. Of the 197 patients, 109 were male with a median
age of 61.0 years (range=22-87) and 88 were female with a
median age of 62.5 years (range=22-87). The underlying
diseases were HL in 8 patients, non-HL (NHL) in 140,
multiple myeloma in 11, and acute leukaemia in 38. Overall,
180 patients (91%) received HEC and 17 patients (9%)
received MEC. The performance status was good (0-1) in
most patients. The disease was at an advanced stage in the
majority of patients, with the exception of those with HL.

HEC mainly consisted of a CHOP-like regimen in patients
with lymphomas and a DC (daunorubicin/idarubicin plus
cytarabine)-like regimen in patients with leukaemias (Table
II). As only 17 patients received MEC, the analyses of MEC
were too limited to obtain meaningful conclusions.
Therefore, the results for patients with lymphomas and some
patients with leukaemias were mainly analysed.

Use of antiemetics. Among the patients treated with HEC,
5HT3RA and dexamethasone (double antiemetic regimens)
were administered to 104 patients (57.8%), while double
antiemetic regimens plus NK1RA and aprepitant (triple
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antiemetic regimens) were administered to 41 patients
(22.8%). Other antiemetics were administered to 35 patients
(19.4%).

Among the patients treated with MEC, double antiemetic
regimens were administered to 8 patients, while triple
antiemetics were administered to 5 and other antiemetics
were administered to 4.

CINV incidence and severity. As shown in Figure 1A, the
incidence of vomiting among patients receiving HEC was
quite low (4.4% in early phase and 8.9% in late phase),
while the incidence of nausea was higher (18.9% in early
phase and 38.9% in late phase).

The incidence of nausea in the early phase were 19.2% in
patients treated with double antiemetics, 17.1% in patients
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Table I. Characteristics of patients with haematological malignancies who received HEC or MEC.

                                                                      Hodgkin lymphoma              Non-Hodgkin lymphoma              Multiple myeloma                 Leukaemia
                                                                                  (n=8)                                        (n=140)                                      (n=11)                              (n=38)

Characteristics                                                                                                                                                                                                             
Age (years), median (range)
  All                                                                     38.5 (26-68)                               63.5 (22-87)                             62.0 (49-69)                     57.0 (22-80)
Male:female ratio                                                        4:4                                            75:65                                          6:5                                  24:14
Stage
  Primary
       Stage I                                                                    0                                                 18                                               0                                     NA
       Stage II                                                                  6                                                 24                                               3                                     NA
       Stage III                                                                 1                                                 34                                               5                                     NA
       Stage IV                                                                 1                                                 62                                             NA                                   NA
  Relapse                                                                       0                                                  1                                                1                                       0
  Unknown                                                                    0                                                  1                                                2                                      38
ECOG performance status
       0                                                                             5                                                 79                                               8                                      25
       1                                                                             3                                                 48                                               1                                      11
       2                                                                             0                                                 11                                               2                                       2
       3                                                                             0                                                  1                                                0                                       0
       4                                                                             0                                                  1                                                0                                       0
HEC                                                                              8                                                134                                              4                                      34
MEC                                                                              0                                                  6                                                7                                       4

Except for age, data are presented as numbers of patients. ECOG, Eastern Cooperative Oncology Group; HEC, highly emetogenic chemotherapy;
MEC, moderately emetogenic chemotherapy; NA, not applicable.

Table II. Regimen details for patients with haematological malignancies who received HEC or MEC.

HEC regimen                                                                                                                                        n                                                 %

ABVD therapy                                                                                                                                       8                                               4.4
CHOP therapy                                                                                                                                    108                                             60.0
CHOP-like regimens                                                                                                                            21                                             11.6
Other intensive regimens                                                                                                                     11                                               6.1
Daunorubicin+cytarabine                                                                                                                    10                                               5.6
Daunorubicin+cytarabine-like regimens                                                                                             18                                             10.0
High-dose cyclophosphamide (cyclophosphamide at ≥1500 mg/m2)                                                 4                                               2.2
Total                                                                                                                                                    180                                           100.0

MEC regimen                                                                                                                                       n                                                 %

VCD therapy                                                                                                                                          7                                             41.1
Others                                                                                                                                                   10                                             58.9
Total                                                                                                                                                      17                                           100.0

ABVD, Doxorubicin, bleomycin, vinblastine, and dacarbazine; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisolone; HEC, highly
emetogenic chemotherapy; MEC, moderately emetogenic chemotherapy; VCD, bortezomib, cyclophosphamide, and dexamethasone.



treated with triple antiemetics (p=0.8098). The incidence of
nausea in the late phase were 39.4% in patients treated with
double antiemetics, 31.7% in patients treated with triple
antiemetics (p=0.2285) (Figure 1B).

In patients that received CHOP therapy, the incidence of
nausea in the early phase was 22.6% in patients treated with
double antiemetics, 20.8% in patients treated with triple
antiemetics (p=0.8528). The incidence of nausea in the late
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Figure 1. Incidence chemotherapy-induced early- and late-phase nausea and vomiting was compared between patients who received highly
emetogenic chemotherapy (HEC) and moderately emetogenic chemotherapy (MEC) (A), as well as between patients who, besides HEC, received
double antiemetic regimens (5HT3 receptor antagonist and dexamethasone) and triple antiemetic regimens (5HT3 receptor antagonist,
dexamethasone, and aprepitant) (B).



phase were 38.1% in patients treated with double antiemetics,
25% in patients treated with triple antiemetics (p=0.2404)
(Figure 2).

As two-thirds of the patients received CHOP-like regimens
with or without rituximab, they were compared for their CR
and CC rates between the double and triple antiemetic
regimens. Throughout the study period from day 1 to day 7,
the CR and CC rates were increased by 8.6% and 13.9%,
respectively, for triple antiemetic regimens versus double
antiemetic regimens (no statistical significance) (Figure 3). 

CINV risk factors. The risk factors for CINV did not differ
between patients with haematological malignancies and patients
with all previously reported conditions. Female gender
(OR=2.77; 95% CI=1.31-5.84; p=0.0074) and young age
(OR=0.96; 95% CI=0.94-0.99; p=0.0031) were identified as
risk factors for early-phase nausea, while female gender
remained a risk factor for late-phase nausea (OR=2.20; 95%
CI=1.22-3.95; p=0.0086) and vomiting (OR=4.97; 95%
CI=1.57-15.69; p=0.0063). In addition to these risk factors,
alcohol drinking habit was also identified as a favorable factor
for late-phase nausea by univariate analysis (OR=0.40; 95%
CI=0.20-0.83; p=0.0135). Multivariate analysis revealed that
female gender (OR=3.457; 95%CI=1.54-7.78; p=0.0027),
young age (OR=0.96; 95%CI=0.93-0.98; p=0.0015) and

haemoglobin (per 1 g/dl increment)  (OR=1.23; 95%CI=1.01-
1.50; p=0.0402) were identified as risk factors for early-phase
nausea, female gender (OR=2.24; 95%CI=1.24-4.04; p=0.0076)
was only a risk factor for late-phase nausea, and finally female
gender (OR=6.25; 95%CI=1.80-21.63; p=0.0039), no steroid
use (OR=0.09; 95%CI=0.02-0.43; p=0.0027) and vincristine use
(OR=5.82; 95%CI=1.08-31.41; p=0.0407) were identified as
risk factors for late-phase vomiting. 

Comparison between estimation of CINV by medical staff and
actual occurrence of CINV. Estimation of early-phase nausea
by medical staff matched the actual occurrence in only 14.7%
of cases, while the negative predictive value was 19.8%. For
late-phase nausea, the positive predictive value was 24.4% and
the negative predictive value was 19.3%. For vomiting, the
positive predictive value was 0.5% for the early phase and
1.0% for the late phase, while the negative predictive value
was 87.3% for the early phase and 83.8% for the late phase.

Discussion

Unexpectedly, only 23% of patients with haematological
malignancies received triple antiemetic regimens in line with
the CINV guidelines for HEC. This compliance rate was much
lower than that observed in the INSPIRE study (40%) and in
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Figure 2. Comparisons of early-phase and late-phase nausea and vomiting incidence due to CHOP (cyclophosphamide, doxorubicin, vincristine,
and prednisolone) therapy between patients who received double antiemetic regimens (5HT3 receptor antagonist and dexamethasone) and patients
who received triple antiemetic regimens (5HT3 receptor antagonist, dexamethasone, and aprepitant).



our overall analysis including patients with haematological
malignancies (74%). Undoubtedly, the compliance rate in our
overall survey was lower than expected because of the low
compliance rate for triple antiemetic regimens in HEC in
patients with haematological malignancies.

One reason for the low guideline compliance is thought to
be the administration of high-dose glucocorticoid in regimens
for patients with haematological malignancies (e.g., 100 mg
prednisolone for 5 days in the CHOP regimen). A
dexamethasone dosage of up to 20 mg/day for 3-4 days has
been recommended to prevent CINV. The AC (doxorubicin
plus cyclophosphamide) regimen for breast cancer is a type of
HEC, and triple antiemetic therapy is recommended. CHOP
consists of AC plus vincristine and prednisolone. The
respective doses of doxorubicin and cyclophosphamide are 50
and 750 mg/m2 in CHOP, and 60 and 600 mg/m2 in AC. In
addition to the dose differences between AC and CHOP, 5
days of treatment with high-dose prednisolone may contribute
to the suppression of CINV. However, a previous clinical
study (13) indicated that steroid sparing can be applied to AC
therapy, because the CR rate for CINV by adding only 1 day
of dexamethasone to palonosetron was not inferior to that
obtained by using dexamethasone for 3 days. It is conceivable
that the 5-day administration of prednisolone in the CHOP
regimen may not play a significant role in achieving a
clinically meaningful antiemetic effect.

As shown by the patients’ risk of developing CINV, it is
difficult to translate the outcomes of AC therapy in breast
cancer patients into the outcomes of CHOP therapy in NHL
patients, because AC is almost exclusively used in female

patients and the average age at first diagnosis of breast
cancer is in the fifth decade of life, while NHL has a male
preponderance and is generally a disease of old age.

In the present study, we compared the CR and CC rates
between double and triple antiemetic regimens. Although the
sample size was too small to obtain solid conclusions, there
was a tendency toward improved CR and CC rates by 8.6%
and 13.9%, respectively, in favour of triple antiemetic
therapy with CHOP for NHL. Song et al. (14) reported
results for the CEOP regimen, in which the doxorubicin in
CHOP was replaced with epirubicin. The CR rate in patients
treated with aprepitant plus ondansetron and prednisone was
76.5%, being superior to the CR rate of 56.0% obtained by
the combination of ondansetron and prednisone in patients
with NHL treated by CHOP. Further studies are needed to
clarify the difference in CINV suppression rates between
triple and double antiemetic regimens with CHOP for
lymphomas, because epirubicin may be less toxic than
doxorubicin (15). In the Multinational Association of
Supportive Care in Cancer/European Society for Medical
Oncology antiemetic guidelines, one of the criteria for
introducing clinical study data is 10% improvement in CINV
(16). Thus, a prospective randomized trial is needed to
confirm the superiority of triple antiemetic therapy over
double antiemetic therapy for the CHOP regimen.

Another possibility is hesitation by haematologists to use
multiple antiemetic drugs. Many haematologists use high
doses of antineoplastic agents, especially for acute leukaemia
and stem cell transplantation, which induce severe bone
marrow suppression requiring frequent transfusions, oral
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Figure 3. Complete response and complete control rates in patients who received CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisolone) therapy and CHOP-like therapy.



mucositis, diarrhoea, and severe infections. These
complications are sometimes life-threatening, while CINV
itself is not. Patients with haematological malignancies need
both oral and parenteral drugs to overcome these life-
threatening conditions. Therefore, haematologists may try to
reduce the total number of drugs used for their patients.
Medical cost is another important issue, because newly
developed antiemetics are quite expensive. Although medical
costs and health insurance systems differ among countries,
the cost-effectiveness of using aprepitant is reportedly good
in Germany (17), the United States (18), the United
Kingdom (19), and Hong Kong (20).

Prediction of CINV by haematologists is an important
factor. The positive and negative predictive values for nausea
were both <20%, meaning that although >80% of patients
were predicted to develop nausea after chemotherapy, they
actually experienced little sickness in contrast to the
expectation of medical staff. The issue of whether this
overestimation of CINV by medical staff was translated into
more extensive antiemetic measures remained unclear.
Medical staff may have considered that CINV would not be
sufficiently severe to justify prophylactic NK1RA use, or
may have ignored patients’ complaints.

Nevertheless, CINV is a major side-effect of cancer
chemotherapy. It not only makes patients feel sick, but also
reduces their amount of oral intake, leading to dehydration
and poor nutrition. The doses of antineoplastic agents need
to be reduced, and the treatment interval may need to be
prolonged. The ultimate goal of cancer treatment (cure or
long-term complete remission) cannot be achieved if CINV
is severe. Based on the present analysis of our national
survey data and the above-mentioned report by Song et al.
(14), young (presumably <65 years) female patients with
NHL who are scheduled to receive CHOP therapy should be
considered good candidates for triple antiemetic therapy
instead of double antiemetic therapy.
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