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Aprepitant is a new neurokinin-1 (NK1) receptor antagonist devel-
oped as a treatment for chemotherapy-induced nausea and vomit-
ing (CINV). To evaluate the efficacy and safety of aprepitant used
in combination with standard therapy (granisetron and dexameth-
asone), we conducted a multicenter, phase II, placebo-controlled,
double-blind, randomized study in Japanese cancer patients who
received cancer chemotherapy including cisplatin (‡70 mg ⁄ m2).
Aprepitant was administered for 5 days. A total of 453 patients
were enrolled. In the three study groups, (i) standard therapy, (ii)
aprepitant 40 ⁄ 25 mg (40 mg on day 1 and 25 mg on days 2–5) and
(iii) aprepitant 125 ⁄ 80 mg (125 mg on day 1 and 80 mg on days 2–
5), the percentage of patients with complete response (no emesis
and no rescue therapy) was 50.3% (75 ⁄ 149 subjects), 66.4%
(95 ⁄ 143 subjects) and 70.5% (103 ⁄ 146 subjects), respectively. This
shows that efficacy was significantly higher in the aprepitant
40 ⁄ 25 mg and 125 ⁄ 80 mg groups than in the standard therapy
group (v2 test [closed testing procedure]: P = 0.0053 and
P = 0.0004, respectively) and highest in the aprepitant 125 ⁄ 80 mg
group. The delayed phase efficacy (days 2–5) was similar to the
overall phase efficacy (days 1–5), indicating that aprepitant is
effective in the delayed phase when standard therapy is not very
effective. In terms of safety, aprepitant was generally well toler-
ated in Japanese cancer patients. (ClinicalTrials.gov number,
NCT00212602.) (Cancer Sci 2010; 101: 2455–2461)

C hemotherapy-induced nausea and vomiting (CINV) is a
common adverse event observed in more than 90% of

patients treated with highly emetogenic antitumor agents, espe-
cially cisplatin.(1,2)

In general, CINV persists for approximately 5 days.(3) The
CINV that occurs within 24 h after administration of antitumor
agents is defined as acute phase CINV, and delayed phase CINV
occurs 2–5 days after administration of antitumor agents. It has
been reported that the incidence of nausea ⁄ vomiting induced by
cisplatin, the most highly emetogenic antitumor agent, is 98% in
the acute phase and 77% in the delayed phase after administra-
tion of 50 mg ⁄ m2 or higher doses without preventive treat-
ment.(4)

As of October 2009 in Japan, the standard antiemetic therapy
for CINV is a 5-HT3 receptor antagonist plus dexamethasone. In
the presence of this therapy, CINV is known to occur in approxi-
mately 25 and 50% of patients treated with highly emetogenic
antitumor agents in the acute and delayed phases, respec-
tively.(5) In addition, the percentage of patients who developed
CINV under standard antiemetic therapy increased from approx-
imately 50% in the first course of cancer chemotherapy to
approximately 75% in the sixth course.(6,7) In several clinical
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studies of a 5-HT3 receptor antagonist with dexamethasone, no
efficacy was demonstrated for CINV in the delayed phase.(3,8)

Aprepitant is a neurokinin-1 (NK1) receptor antagonist devel-
oped as a treatment for CINV. It acts by inhibiting the binding
of substance P to the NK1 receptor in the vomiting center, and
when used with standard antiemetic therapy (5-HT3 receptor
antagonist and dexamethasone) it has been shown to be effective
for CINV (especially for delayed CINV) induced by highly and
moderately emetogenic cancer chemotherapy.(9–12) Overseas
guidelines recommend the use of aprepitant in combination with
a 5-HT3 receptor antagonist and dexamethasone to prevent nau-
sea ⁄ vomiting induced by highly and moderately emetogenic
cancer chemotherapy.(13–15) While the efficacy and safety of
aprepitant has been established in other countries, no study has
been conducted in Japanese patients.

Therefore, we conducted a multicenter, placebo-controlled,
double-blind, randomized, parallel comparative study to evalu-
ate the efficacy and safety of aprepitant plus standard therapy
(granisetron and dexamethasone) to prevent CINV in Japanese
cancer patients undergoing treatment with chemotherapy includ-
ing a highly emetogenic cisplatin-based regimen (‡70 mg ⁄ m2).

Materials and Methods

Patient selection. Japanese cancer patients aged 20 years and
older who received cancer chemotherapy including cisplatin at a
dose of ‡70 mg ⁄ m2 were included in the present study. If at
least moderately (Hesketh level ‡3) emetogenic antitumor agent
other than cisplatin was concomitantly used, it had to be admin-
istered on the same day with cisplatin (day 1). With a Eastern
Cooperative Oncology Group (ECOG) Performance Status (PS)
of 0–2 and an estimated life expectancy of at least 3 months,
patients had to meet the following laboratory criteria: white
blood cell count ‡3000 ⁄ mm3; neutrophil count ‡1500 ⁄ mm3;
platelet count ‡100 000 ⁄ mm3; aspartate aminotransferase (AST)
(glutamic oxaloacetic transaminase (GOT)) and alanine amino-
transferase (ALT) (glutamic pyruvic transaminase (GPT))
£2.5 · upper limit of the normal range at the facility; total bili-
rubin £1.5 · upper limit of the normal range at the facility; and
creatinine £1.5 · upper limit of the normal range at the facility.
The following patients were excluded from the study: patients
with a risk of vomiting for other reasons (symptomatic brain
metastasis, meningeal infiltration, epilepsy, active peptic ulcer,
gastrointestinal obstruction, concomitant abdominal, pelvic
radiotherapy, etc.); and pregnant, nursing or possibly pregnant
women. After the protocol and informed consent form were
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approved by the Institutional Review Board (IRB) at each facil-
ity, patients who gave written informed consent were enrolled.

Study design. This was a multicenter, placebo-controlled,
double-blind, randomized, parallel comparative study and con-
ducted in a total of 127 institutions in Japan. Patients who met all
of the inclusion criteria and none of the exclusion criteria were
allocated to the aprepitant 125 ⁄ 80 mg group (oral administration
at a dose of 125 mg on day 1 and a dose of 80 mg on days 2–5),
aprepitant 40 ⁄ 25 mg group (oral administration at a dose of
40 mg on day 1 and a dose of 25 mg on days 2–5) or the standard
therapy group (oral administration of placebo on days 1–5).
Treatment assignment (dynamic allocation) was performed using
a minimization method for balancing four factors (sex, presence
or absence of at least one emetogenic antitumor agent used in
combination with cisplatin, presence or absence of previous treat-
ment with cisplatin, and institution) between the treatment and
control groups. All patients received standard therapy consisting
of intravenous granisetron (40 lg ⁄ kg on day 1) and dexametha-
sone. The dose of each drug in each group is shown in Table 1.
Because it is a substrate and inhibitor of CYP3A4, aprepitant is
known to increase the plasma dexamethasone concentration.(9)

Therefore, to achieve comparable plasma levels of dexametha-
sone in the presence and absence of aprepitant in this study, the
dose of dexamethasone was 6 mg on day 1 and 4 mg on days 2
and 3 in the 125 ⁄ 80 mg group (50% of the dose in the absence of
aprepitant), and 8 mg on day 1 and 6 mg on days 2 and 3 in the
40 ⁄ 25 mg group (75% of the dose in the absence of aprepitant).

On day 1, administration of the first at least moderately
(Hesketh level ‡3) emetogenic antitumor agent (including cis-
platin) was started 1.5 h after oral administration of aprepitant
or placebo and 30 min after intravenous administration of gra-
nisetron and dexamethasone (over 30 min or less). On day 2 and
thereafter, aprepitant or placebo was orally administered in the
morning, followed by intravenous administration of dexametha-
sone 1 h later.

Concomitant use of other antiemetics was prohibited from
48 h before day 1 to the morning of day 6, except for rescue
therapy for CINV.

Assessments. Patients recorded the onset of vomiting and
nausea in a symptom diary from day 1 to the morning of day 6.
Vomiting was defined as at least one episode of emesis or gag-
ging and was distinguished from other episodes if emesis was
not observed for at least 1 min. For nausea, patients recorded
the most severe intensity during the previous 24-h period based
on a 4-point scale (0, none; 1, mild; 2, moderate; 3, severe).
After rescue therapy was administered (defined as a drug pre-
scribed by a physician to reduce nausea ⁄ vomiting), the date ⁄
time, name of the drug, dose and reason for use were recorded.
Efficacy was evaluated from the start of administration of the
first at least moderately emetogenic antitumor agent (including
cisplatin) on day 1 (also defined as 0 h) to the morning on day 6
(120 h).
Table 1. Dose of each drug in each group

Treatment

group
Drug Day 1 Days 2–3 Days 4–5

Aprepitant

125 ⁄ 80 mg

regimen

Aprepitant (po) 125 mg 80 mg 80 mg

Dexamethasone (i.v.) 6 mg 4 mg –

Granisetron (i.v.) 40 lg ⁄ kg – –

Aprepitant

40 ⁄ 25 mg

regimen

Aprepitant (po) 40 mg 25 mg 25 mg

Dexamethasone (i.v.) 8 mg 6 mg –

Granisetron (i.v.) 4l0 lg ⁄ kg – –

Standard

therapy

Aprepitant (po) Placebo Placebo Placebo

Dexamethasone (i.v.) 12 mg 8 mg –

Granisetron (i.v.) 40 lg ⁄ kg – –

i.v., intravenous; po, per os.
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Safety was evaluated on the basis of physical examination
findings (which included vital signs, bodyweight, general labo-
ratory tests and electrocardiogram) and adverse events (clinical
findings and laboratory values recorded until day 15). Toxicity
grades were assessed using the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events (NCI-CTCAE)
v3.0.

Statistical analysis. Based on the results of combined analysis
from overseas phase III studies (studies 052 and 054)(16) that the
percentage of patients with complete response in the overall
phase was 67.7% in the 125 ⁄ 80 mg group and 47.8% in the pla-
cebo group, a sample size of 115 subjects per group was esti-
mated to be required to provide a power of approximately 80%.
On the assumption that approximately 15–20% of subjects
would be withdrawn or drop out, a target sample size of 130–
140 subjects per group (390–420 subjects in total) was selected.
The analysis for efficacy was performed on the full analysis set
(FAS) data. The FAS population was the set of all randomized
subjects after minimal and justified elimination, who were trea-
ted with granisetron hydrochloride and dexamethasone phos-
phate (at least one dose), who kept a symptom diary, and who
received at least one dose of the study drug. The primary effi-
cacy end-point was the percentage of patients with complete
response (defined as no emetic episode and no rescue therapy).
The secondary efficacy end-points were the percentage of
patients with: (i) no emesis; (ii) no rescue therapy; (iii) complete
protection (no emesis, no rescue therapy and no significant nau-
sea [nausea score: 0 and 1]); (iv) total control (no emesis, no res-
cue therapy and no nausea [nausea score: 0]); (v) no significant
nausea (nausea score: 0 and 1); and (vi) no nausea (nausea
score: 0). Both the primary and secondary end-points were
assessed in the overall phase (days 1–5), acute phase (day 1) and
delayed phase (days 2–5). The v2 test was performed at a two-
tailed significance level of 0.05 to compare the efficacy between
standard therapy and the 125 ⁄ 80 mg groups, and between stan-
dard therapy and the 40 ⁄ 25 mg groups. For a complete response
in the overall phase, a closed testing procedure was used to con-
trol the overall Type I error at 0.05 beginning with the
125 ⁄ 80 mg group and then the 40 ⁄ 25 mg group.

The population used for analysis of the safety data included
subjects with the target disease who received at least one dose
of the study drug. The incidence of adverse events and adverse
drug reactions (adverse events for which a causal relationship
could not be ruled out) was calculated in each group and com-
pared between groups using the v2 test at a two-tailed signifi-
cance level of 0.05.

Results

Patients. A total of 453 patients were enrolled in the present
study and allocated to one of three groups (151 patients per
group) (Fig. 1). Of these, 449 patients were included in the
safety analysis set, 439 subjects were included in the FAS.
Table 2 shows their demographic characteristics. All baseline
factors were similar across the groups, including age, sex,
height, bodyweight and cisplatin dose, as well as known risk
factors for CINV (female, motion sickness, history of CINV,
etc.).

Efficacy. The primary end-point was the percentage of
patients with complete response (no emesis and no rescue ther-
apy) over the entire treatment course, and the results for each
treatment are shown in Figure 2. Efficacy of aprepitant was sig-
nificantly higher than efficacy of standard therapy (125 ⁄ 80 mg
group, 70.5% [103 ⁄ 146]; 40 ⁄ 25 mg group, 66.4% [95 ⁄ 143];
standard therapy group, 50.3% [75 ⁄ 149]; 125 ⁄ 80 mg group ver-
sus standard therapy group, P < 0.001; 40 ⁄ 25 mg group versus
standard therapy group, P < 0.01). The acute- and delayed-
phase efficacies are shown in Figure 3. While the delayed phase
doi: 10.1111/j.1349-7006.2010.01689.x
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Fig. 1. Study flow chart. FAS, full analysis set.
efficacy (125 ⁄ 80 mg group, 72.6% [106 ⁄ 146]; 40 ⁄ 25 mg group,
69.9% [100 ⁄ 143]; standard therapy group, 51.7% [77 ⁄ 149];
125 ⁄ 80 mg group versus standard therapy group, P < 0.001;
40 ⁄ 25 mg group versus standard therapy group, P < 0.01) was
similar to the overall phase efficacy, the percentage of patients
with a complete response was higher (but not significantly
higher) in both aprepitant groups than in the standard therapy
group in the acute phase (125 ⁄ 80 mg group, 87.0% [127 ⁄ 146];
40 ⁄ 25 mg group, 90.2% [129 ⁄ 143]; standard therapy group,
83.3% [125 ⁄ 150]). In addition, subgroup analysis of patients
with a complete response in the overall phase performed after
stratification for sex, age and previous treatment with cisplatin
showed that the overall phase efficacy of aprepitant was consis-
tently higher than that of standard therapy, irrespective of these
factors (Table 3).

For each secondary end-point and each treatment, the overall
phase, acute phase and delayed phase efficacies are shown in
Table 4. In the overall phase, the percentage of patients with
‘‘no emesis’’ was significantly higher in the 125 ⁄ 80 mg and
40 ⁄ 25 mg groups than in the standard therapy group (P < 0.001
for both). The percentage of patients with ‘‘complete protec-
tion’’ and ‘‘no significant nausea’’ was significantly higher in
the 125 ⁄ 80 mg group than in the standard therapy group
(P < 0.01 and P < 0.05, respectively), but was not significantly
different between the 40 ⁄ 25 mg and standard therapy groups.
The percentage of patients with ‘‘total control,’’ ‘‘no rescue
therapy’’ or ‘‘no nausea’’ was numerically higher in the
125 ⁄ 80 mg and 40 ⁄ 25 mg groups, but not significantly different
from the standard therapy group. In the acute phase, secondary
end-points were not significantly different between the aprepit-
ant groups and the standard therapy group. In the delayed phase,
on the other hand, the percentage of patients with ‘‘no emesis’’
was significantly higher in the 125 ⁄ 80 mg and 40 ⁄ 25 mg groups
than in the standard therapy group (P < 0.0001 for both),
whereas the percentage of patients with ‘‘complete protection’’
and ‘‘no significant nausea’’ was significantly higher in the
125 ⁄ 80 mg group than in the standard therapy group (P < 0.01
for both), but was not significantly different between the
40 ⁄ 25 mg and standard therapy groups.

Tolerability. All 453 enrolled subjects were included in the
safety analysis. Adverse events that occurred within 15 days
Takahashi et al.
after the start of treatment with the study drug are summarized
in Table 5. In all groups, the incidence of adverse events was
high and not different across the groups. The incidence of drug-
related adverse events was also not significantly different
between each of the aprepitant groups and the standard therapy
group. In addition, the distribution of toxicity grades (NCI-
CTCAE grades indicating severity of adverse events or drug-
related adverse events) was not markedly different across the
groups. In terms of clinical findings, the most common adverse
event was anorexia. Other adverse events (clinical findings) with
an incidence of ‡10% in any group were constipation, hiccups,
malaise, diarrhea, nausea, vomiting, pyrexia and insomnia. In
terms of laboratory values, the incidence of common adverse
events (including decreased white blood cell count, neutrophil
count, platelet count, lymphocyte count and decreased hemoglo-
bin) were similar across the groups. The incidence of the most
common drug-related adverse events (hiccups) was similar
across the groups (125 ⁄ 80 mg group, 10.0%; 40 ⁄ 25 mg group,
6.1%; standard therapy group, 9.3%). The incidence of febrile
neutropenia as well as that of other infection-related adverse
events was not different across the groups. Since interactions
between aprepitant (which has an inhibitory effect on CYP3A4)
and antitumor agents metabolized by CYP3A4 are possible, the
correlation of the incidence of adverse events and drug-related
adverse events with the concomitant use of antitumor agents
metabolized by CYP3A4 (cyclophosphamide, etoposide, vin-
cristine sulfate, vinblastine sulfate, vindesine sulfate, irinotecan
hydrochloride, docetaxel hydrate, vinorelbine ditartrate, ifosfa-
mide and gefitinib) was examined. Antitumor agents metabo-
lized by CYP3A4 were used in 103 (68.7%) of 150 patients in
the 125 ⁄ 80 mg group, 93 (62.8%) of 148 patients in the
40 ⁄ 25 mg group and 93 (61.6%) of 151 patients in the standard
therapy group. No apparent correlation was observed between
the incidence of adverse events or adverse drug reactions and
concomitant use of antitumor agents metabolized by CYP3A4.

The incidence of serious adverse events was not significantly
different across the groups. No serious adverse event was con-
sidered by the investigator to be related to aprepitant. Serious
adverse events led to the death of one patient in the standard
therapy group and one in the 125 ⁄ 80 mg group. The former died
of febrile neutropenia, acute respiratory distress syndrome
Cancer Sci | November 2010 | vol. 101 | no. 11 | 2457
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Table 2. Characteristics of patients

Characteristics

Aprepitant

125 ⁄ 80 mg + standard

therapy (n = 146)

Aprepitant

40 ⁄ 25 mg + standard

therapy (n = 143)

Standard

therapy

(n = 150)

Sex (%)

Female 24.0 25.2 25.3

Male 76.0 74.8 74.7

Age (%)

‡65 years 37.0 51.7 42.0

<65 years 63.0 48.3 58.0

Mean (SD) 60.5 (9.7) 63.3 (9.4) 62.2 (9.8)

Use of concurrent emetogenic chemotherapy† (% of patients) 17.8 15.4 20.0

Cisplatin dose (% of patients)

<70 0.0 0.0 0.0

‡70, <80 41.8 42.0 46.7

‡80, <90 56.2 57.3 52.7

‡90, <100 0.0 0.0 0.0

‡100 2.1 0.7 0.7

Mean dose (mg ⁄ m2) 76.9 76.9 76.2

Alcoholic drinks ⁄ week (at the time of informed consent) (% of patients)

None 57.5 61.5 58.0

Several times per month 10.3 6.3 10.7

3–4 times per week 6.2 3.5 7.3

Almost every day 26.0 28.7 24.0

History of morning sickness (% of patients) 43.3 38.2 44.1

History of motion sickness (% of patients) 9.6 4.2 11.3

History of cisplatin chemotherapy (% of patients) 17.8 15.4 17.3

History of chemotherapy except cisplatin (% of patients) 19.9 24.5 18.7

History of CINV except cisplatin chemotherapy (% of patients) 41.4 37.1 42.9

Primary cancer diagnosis (% of patients)‡ (n = 150) (n = 148) (n = 151)

Respiratory 73.3 73.0 70.2

Urogenital 16.7 13.5 14.6

Digestive 4.0 5.4 4.6

Eyes ⁄ ears ⁄ nose ⁄ throat 3.3 4.7 7.3

Other 3.3 3.4 3.3

†Hesketh level ‡3; analysis population: full analysis set. ‡Analysis population: safety analysis set. SD, standard deviation.

Fig. 2. Percentage of patients with a complete response (no emesis
and no rescue therapy) in the overall phase (days–5) of aprepitant
treatment. *P < 0.001 versus standard therapy group. **P < 0.01
versus standard therapy group.

Fig. 3. Percentage of patients with a complete response (no emesis
and no rescue therapy) in the acute phase (day 1) and the delayed
phase (days 2–5). *P < 0.001 versus standard therapy group.
**P < 0.01 versus standard therapy group.
(ARDS) and septic shock, and the latter died of cardiac failure.
Neither case was considered to be related to aprepitant.

In addition, no clinically significant abnormality was
observed in the vital signs, 12-lead electrocardiogram or body-
weight in the aprepitant groups.
2458
Discussion

As of October 2009 in Japan, 5-HT3 receptor antagonist plus
dexamethasone is the only standard antiemetic therapy for
CINV. Approximately 25 and 50% of patients treated with
highly emetogenic antitumor agents fail to respond to such ther-
apy in the acute and delayed phases, respectively.(5) This study
doi: 10.1111/j.1349-7006.2010.01689.x
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Table 3. Subgroup analysis of the percentage of patients with

complete response over the course of treatment

Patients with complete response (%)

Aprepitant

125 ⁄ 80 mg +

standard

therapy

(n = 146)

Aprepitant

40 ⁄ 25 mg +

standard

therapy

(n = 143)

Standard

therapy

(n = 149)

Sex

Female 68.6 50.0 36.8

Male 71.2 72.0 55.0

Age (years)

‡65 years 72.2 71.6 51.6

<65 years 69.6 60.9 49.4

History of

cisplatin

chemotherapy

Yes 65.4 54.5 19.2

No 71.7 68.6 56.9
was conducted in Japanese cancer patients who received cancer
chemotherapy including cisplatin at a dose of ‡70 mg ⁄ m2 to
evaluate the efficacy and safety of adding aprepitant to standard
antiemetic therapy (5-HT3 receptor antagonist and dexametha-
sone). It was shown that the percentage of patients with a com-
plete response (the primary efficacy end-point) in the overall
phase including both the acute (day 1) and delayed (days 2–5)
phases was significantly higher in the aprepitant groups than in
the standard therapy group, irrespective of sex, age or previous
treatment with cisplatin. In the acute phase, the percentage of
patients with a complete response was not significantly different
between the aprepitant and the standard therapy groups. In the
delayed phase as well as the overall phase, on the other hand,
the percentage of patients with a complete response was signifi-
cantly higher in the aprepitant groups. These results demon-
strated the efficacy of aprepitant for CINV in the delayed phase,
when 5-HT3 receptor antagonist plus dexamethasone, the current
standard antiemetic therapy in Japan, is not very effective.
Although the percentage of patients with a complete response in
the overall phase, the primary efficacy end-point, was signifi-
cantly higher in both aprepitant groups (40 ⁄ 25 and 125 ⁄ 80 mg)
than in the standard therapy group, the percentages of patients
with ‘‘complete protection’’ and ‘‘no significant nausea’’ in the
overall phase and delayed phase, which were secondary end-
points, were statistically significantly higher only in the
125 ⁄ 80 mg group. In addition, the incidence or severity of
adverse events was not markedly different between each aprepit-
Table 4. Percentage of patients reaching efficacy end-points, by study p

Overall phase (0–120 h)

End-point A 125 ⁄ 80 A 40 ⁄ 25 ST A 1

Total no. 146 143 149 1

No emesis (%) 76.7* 74.1* 51.0

No rescue (%) 80.8 80.4 79.2

No nausea (%) 34.2 28.0 24.2

No significant nausea (%) 69.2 60.8 55.7

Complete protection (%) 61.6** 53.1 43.0

Total control (%) 33.6 28.0 24.2

*P < 0.001. **P < 0.01. A 125 ⁄ 80: standard therapy plus aprepitant 125 mg
therapy plus aprepitant 40 mg on day 1 and 25 mg on days 2–5; No nause
Complete protection: no emesis, no rescue therapy and no significant nau
and no nausea (nausea score 0). ST, standard therapy.

Takahashi et al.
ant and standard therapy groups. Based on these results, the rec-
ommended dose of aprepitant is considered to be 125 ⁄ 80 mg
(oral administration at a dose of 125 mg on day 1 and a dose of
80 mg on days 2–5) in Japanese cancer patients.

In the present study, unlike the overseas studies,(9,10) efficacy
estimated using either the primary measure (the percentage of
patients with complete response) or other secondary measures
was not significantly greater in either aprepitant group in the
acute phase. Nonetheless, the percentage of patients with a com-
plete response (125 ⁄ 80 mg group, 87.0%; 40 ⁄ 25 mg group,
90.3%) in the acute phase in the present study was not inferior
to that in overseas studies (89.2%,(9) 82.8%(10)). In this study,
the percentage of patients with a complete response in the stan-
dard therapy group in the acute phase was substantially higher
(83.3%) than in the overseas studies (78.1%,(9) 68.4%,(10)), indi-
cating that the sample size was too small to detect any additional
efficacy attributable to aprepitant for CINV in the acute phase.

In terms of safety, the incidence of adverse events was not
different between the aprepitant and standard therapy groups,
and the severity of adverse events was not markedly different
across the groups. The incidence of serious adverse events was
not significantly different across the groups, and no serious
adverse event was considered by the investigator to be related to
aprepitant. Since aprepitant has an inhibitory effect on CYP3A4,
interactions between aprepitant and antitumor agents metabo-
lized by CYP3A4 were a concern. Supporting overseas reports
that failed to find notable interactions between aprepitant and
docetaxel or vinorelbine,(17,18) the present study showed that the
incidence of adverse events was not affected by combining
aprepitant with antitumor agents metabolized by CYP3A4.
These results showed that the safety of aprepitant is maintained
irrespective of which metabolic pathways are disrupted by the
antitumor agents.

It is known that aprepitant increases the plasma concentration
of dexamethasone administered in combination,(19) and that this
increase probably accounts for the higher incidence of serious
infections such as febrile neutropenia associated with the con-
comitant use of aprepitant.(11) Therefore, in this study the dose
of dexamethasone was adjusted so that comparable dexametha-
sone levels could be achieved in all groups. Population pharma-
cokinetic analysis of the plasma dexamethasone concentration
found that aprepitant at doses of 125 ⁄ 80 mg and 40 ⁄ 25 mg
reduced the clearance of dexamethasone to approximately 50%
and 75%, respectively, of that in the absence of aprepitant in
Japanese patients,(20) demonstrating the appropriateness of dose
adjustment of dexamethasone in the present study. The appropri-
ateness was also supported by data showing no increase in the
incidence of serious infections such as febrile neutropenia in the
aprepitant combination groups.
hase and treatment group, using data obtained after dose adjustment

Treatment group

Acute phase (0–24 h) Delayed phase (24–120 h)

25 ⁄ 80 A 40 ⁄ 25 ST A 125 ⁄ 80 A 40 ⁄ 25 ST

46 143 150 146 143 149

89.7 90.2 83.3 78.8* 77.6* 53.0

95.2 98.6 96.0 82.2 81.1 79.9

67.1 63.6 66.0 34.9 30.1 26.2

90.4 84.6 88.0 72.6** 60.8 56.4

83.6 80.4 82.0 65.1** 55.2 44.3

66.4 63.6 64.7 34.2 30.1 26.2

on day 1 and aprepitant 80 mg on days 2–5; A 40 ⁄ 25: standard
a: nausea score 0; No significant nausea: nausea score 0 and 1;
sea (nausea score 0 and 1); Total control: no emesis, no rescue therapy

Cancer Sci | November 2010 | vol. 101 | no. 11 | 2459
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Table 5. Summary of adverse events

Percentage of patients

Treatment group

Aprepitant

125 ⁄ 80 mg + standard

therapy (n = 150)

Aprepitant

40 ⁄ 25 mg + standard

therapy (n = 148)

Standard

therapy

(n = 151)

With ‡1 adverse event 99.3 99.3 99.3

With drug-related adverse events† 23.3 18.9 19.9

With serious adverse events 6.0 6.8 2.6

Discontinued due to adverse events 0.7 1.4 0.0

With most common adverse events‡

Anorexia 48.0 59.5 53.6

Constipation 38.7 42.6 45.7

Hiccups 43.3 33.1 37.1

Malaise 25.3 31.8 17.9

Diarrhea 21.3 26.4 26.5

Nausea 36.7 41.9 35.1

Vomiting 14.7 14.9 19.2

Pyrexia 9.3 12.8 13.9

Insomnia 4.7 7.4 10.6

With febrile neutropenia 4.0 4.1 6.6

†Determined by the investigator as possibly drug related, probably drug related or definitely drug related. ‡Incidence ‡10% in at least one
group. There were no statistically significant (P > 0.1) differences in the risk of adverse events between the treatment groups. Statistical testing
was not performed for individual common adverse events. Nausea and vomiting were considered adverse events if they occurred after day 5 of
the study, or at any time if they were determined by the investigator to be serious or drug related, or if they resulted in discontinuation.
In conclusion, aprepitant used in combination with standard
antiemetic therapy (5-HT3 receptor antagonist and corticoste-
roid) was well tolerated and very effective in preventing CINV
associated with highly emetogenic antitumor agents in Japanese
cancer patients.
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