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Palonosetron on Days 1 and S Versus Granisetron Daily
(Days 1-5) in Germ Cell Tumour Therapy
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Abstract. Background/Aim: The control of chemotherapy-
induced nausea and vomiting during bleomycin, etoposide,
and cisplatin (BEP) treatment is important for maintaining
treatment intensity. The effects of palonosetron and
granisetron were compared in BEP chemotherapy. Patients
and Methods: The administration of palonosetron on days 1
and 5 (Pal method) and granisetron daily (days 1-5, Gra
method) were compared in terms of their efficacy and cost-
effectiveness. Results: Additional rescue antiemetic agents
were used in 15 of 32 and 30 of 30 cycles in the Pal and Gra
method groups, respectively (p<0.05). The complete response
rate, defined as no vomiting and no rescue agent usage, in
each cycle, was 50% and 0% in the Pal and Gra method
groups, respectively (p<0.05). The average cost of antiemetic
agents in a cycle was 50,759 and 54,555 yen in the Pal and
Gra method groups, respectively (p<0.05). Conclusion: The
Pal method may be the standard method in BEP.

Germ cell tumour (GCT) is the most common malignancy
among adolescents and young adult men (1). The tri-weekly
combination therapy of bleomycin on days 1, 8, and 15 (or
days 2,9, and 16), etoposide on days 1-5, and cisplatin on days
1-5 (BEP) is the standard protocol of care for patients with
advanced GCT, and BEP can cure GCT completely in the
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majority of patients if treatment is performed appropriately (2).
According to risk classification, three or four cycles of BEP,
without a delay in the schedule or a dose reduction, are
necessary to obtain the expected effect for advanced GCT as
the standard of care (3-5); therefore, supportive treatment for
adverse events of BEP is important for appropriate treatment.

Cisplatin is classified as a highly emetic risk agent (6), and
a high incidence of chemotherapy-induced nausea and
vomiting (CINV) is reported in BEP (7). The administration of
5-HTj; receptor antagonist in addition to dexamethasone and
NK1 receptor antagonist is required during BEP for the
prevention of CINV (6). The first generation 5-HT5 receptor
antagonist, granisetron (Gra), has a short half-life period (8);
therefore, daily administration of Gra (days 1-5) is required for
the prevention of CINV in BEP. Importantly, CINV in BEP
exhibits biphasic peaks; the first and second peak develop after
6-8 and 48-72 h following cisplatin administration, respectively
(9-11). As a second-generation 5-HT5 receptor antagonist,
palonosetron (Pal) has a longer half-life period than Gra (12);
Pal administration on days 1 and 5 is considered reasonable for
the prevention of both acute and delayed CINV.

In the present study, the two generation 5-HT5 receptor
antagonists Pal and Gra were compared in terms of their
efficacy and cost-effectiveness in BEP for GCT.

Patients and Methods

Study population. Patients with advanced GCT who underwent BEP
at Kanazawa University Hospital between January 2010 and March
2016 were selected and reviewed using their retrospective charts.
The present study was performed after receiving approval from the
Medical Ethics Committee of Kanazawa University (protocol no.
2015-182).

Protocols of chemotherapy. BEP was administered using previously
reported protocols; briefly, cisplatin (20 mg/m?2/day) and etoposide
(100 mg/m?/day) were administered between days 1 and 5, and
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bleomycin (30 mg/body/day) was administered on days 1, 8, and 15
every 3 weeks (5). The basic antiemetic 5-HT3 receptor antagonists
were administered using two methods as follows: 0.75 mg Pal was
administered intravenously on days 1 and 5 once daily (Pal method)
and 3 mg Gra was administered intravenously between days 1 and 5
twice a day (Gra method). As additional basic antiemetic agents,
aprepitant (an NK1 receptor antagonist) was administered orally as
follows: 125 mg on days 1, 80 mg between days 2 and 5 once a day,
and 10 mg metoclopramide administered intravenously between days
1 and 5 twice a day. Using the Pal method, 6.6 mg dexamethasone was
administered intravenously between days 1 and 5 once a day; using
the Gra method, 6.6 mg dexamethasone was administered
intravenously on day 1 once a day, followed by 3.3 mg administered
between days 2 and 6 once a day. In the present study, two patients in
the Gra method group did not take oral aprepitant on days 4 and 5,
and one patient in the Gra method group underwent treatment with 6.6
mg dexamethasone intravenously between days 1 and 5 once a day.

Definition and outcomes. The patients were classified into three risk
groups by International Germ Cell Consensus Classification
(IGCCC) (3). Complete response (CR) to 5-HTj; receptor
antagonists was defined as no vomiting and no additional rescue
usage of antiemetic agents in each cycle of BEP. From the
commencement of BEP, 0-120, 121-216, and 0-216 h were defined
as the acute, delayed, and overall period, respectively, as previously
reported (13). The cost of the antiemetic agents was also calculated
using Japanese currency, Yen.

Statistical analysis. All statistical analyses were performed in
GraphPad Prism 6, using Fisher’s exact test, Chi-squared test and
Mann—Whitney U-test. A p-value <0.05 was considered statistically
significant.

Results

Patients’ characteristics. The Pal and Gra methods were
examined in nine patients, respectively. The total number of
administration cycles in the Pal and Gra groups was 32 and
30, respectively. Patients’ characteristics, including age,
smoking and drinking history, clinical stage, and IGCCC risk
group, did not differ significantly between the two methods
(Table I).

CR rates. The CR rates in each period and cycle are shown
in Figure 1. The CR rate in the Pal method was significantly
higher than that in the Gra method in all periods (Figure 1A,
p<0.0001). The CR rate in the Pal method was significantly
higher than that in the Gra method in the first and second
cycles (p=0.0090, respectively); however, there was no
significant difference between the two methods in the latter
half of treatment (third and fourth cycles) (Figure 1B). Of
the nine patients in each method, vomiting was recorded in
four patients in the Pal method group and in six patients in
the Gra method group (p=0.6372, Figure 2A). Additional
rescue antiemetic agents were administered in 15/32 cycles
in the Pal method and 30/30 cycles in the Gra method; use
of the Pal method significantly reduced the use of rescue
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Table 1. Characteristics.

Characteristic Pal method Gra method p-Value
n 9 9
Total cycle number 32 30
Median age (range) 30 (19-44) 40 (17-69) 0.0891
Smoking history
Yes 5 4 1.0000
No 4 5
Drinking history
Yes 5 4 0.5738
No 4 4
Unknown 0 1
Stage
2 3 5 0.3428
3 6 4
IGCCC group
Good 3 6 0.3329
Intermediate 3 1
Poor 3 2

Pal: Palonosetron; Gra: granisetron; IGCCC: International Germ Cell
Consensus Classification.

Table II. Cycle numbers with additional agents for rescue.

Pal method, n (%) Gra method, n (%)

Total cycle number 32 30
Metoclopramide 8 (25) 3 (10)
Domperidone 7(22) 15 (50)
Prochlorperazine 5 (16) 0 (0)
Dexamethasone 2 (6) 0 (0)
Lorazepam 0 (0) 25 (83)
Alprazolam 309 0 (0)
Diazepam 2 (6) 0 (0)
Hydroxyzine 309 0 (0)
Famotidine 0 (0) 5(17)
Lansoprazole 309 4 (13)
Rebamipide 309 0 (0)
Ramosetron 2 (6) 30 (100)
Rikkunshito 6 (19) 0 (0)

Pal: Palonosetron; Gra: granisetron.

antiemetic agents (p<0.0001, Figure 2B). The additional
rescue agents are shown in Table II.

Total cost of antiemetic agents. The cost of the basic
antiemetic agents per cycle in the Pal and Gra methods was
49,661 and 49,807 yen, respectively. The total cost of
antiemetic agents, including additional rescue agents per
cycle, in the Pal and Gra methods was 50,759 and 54,555
yen, respectively. The cost of the overall antiemetic agents
was higher with the Gra method than with the Pal method
(p=0.0005).
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Figure 1. The CR rates in each period and each cycle. (A) CR rates in the Pal (32 cycles) and Gra (30 cycles) methods in each period were
compared. (B) CR rates in the Pal (nine patients) and Gra (nine patients) methods in each cycle of BEP chemotherapy were compared. Pal:
Palonosetron; Gra: granisetron; BEP: bleomycin, etoposide, and cisplatin; CR: complete response.

Discussion

In previous studies comparing Pal and Gra, the CR rates
in patients treated with Pal were reported to be higher than
in those treated with Gra (14). However, this study mainly
included patients with lung and breast cancer, rather than
patients with GCT undergoing unique BEP chemotherapy
with cisplatin 20 mg/m?/day between days 1 and 5.
Einhorn et al. reported that the CR rate for nausea and
vomiting was 34.1% in the acute period and 61.0% in the
delayed period when Pal was administered every other day
in 41 patients with GCT (15). Adra et al. also reported that
the CR rate was 29.6% in the acute period and 46.3% in
the delayed period when Pal was administered every other
day in 54 patients with GCT (16). However, there is no
report comparing the efficacy between first- and second-
generation 5-HT; receptor antagonists in BEP
chemotherapy. Therefore, the present study investigated
the efficacy and cost-effectiveness of the Pal method in
BEP chemotherapy.

Since Pal has a longer half-life period and a higher affinity
for the 5-HT; receptor than first-generation 5-HT5 receptor
antagonists (17), the administration of Pal on day 5 is
considered reasonable for reducing delayed nausea and
vomiting due to its sustained 5-HT; receptor occupancy.
Emetic episodes increase in accordance with an increase in
the cycle number of chemotherapy, even under
administration of the same antiemetic agents (18). The
efficacy of the antiemetic agents in the present study also
tended to decrease in the latter half of the treatment period
(following the third cycle). Repeated chemotherapy and the
accumulation of antiemetic treatment may be the reason for
weakening of the effect of antiemetic agents. As intermediate
and poor prognostic groups of IGCCC require four cycles of
BEP as standard treatment (5), the intensity of antiemetic
agents should be retained throughout the four cycles of BEP.
The Pal method may exert its efficacy in the latter half of the
treatment course.

When high-risk emetic agents, such as cisplatin, are used,
it is recommended to administer four types of antiemetic

645



in vivo 33: 643-647 (2019)

A
p=0.6372
% 100+
3]
5 801 67%
©
Q.
(@)]
£
£
>
Pal Gra
(n=9) (n=9)

B
p<0.0001
I
—. 1001
3 =~
g _,Q 80+
=3 % 604
.
ﬁ @ 401
o 3
6% 204
O.
Pal Gra
(n=32) (n=30)

Figure 2. The rate of vomiting patients and cycles required rescue agents. (A) Rates of vomiting patients in the Pal (nine patients) and Gra (nine
patients) method throughout chemotherapy was compared. (B) Rates of cycles requiring rescue agents in the Pal (32 cycles) and Gra (30 cycles)

methods were compared. Pal: Palonosetron; Gra: granisetron.

agents, 5-HTj receptor antagonist, dexamethasone, NK1
receptor antagonist, and olanzapine that was added to an
updated American Society of Clinical Oncology Clinical
Practice Guideline (6). Although the present study suggested
the usefulness of the three-agent combination in BEP, the
cost of this antiemetic agent combination in a daily low-dose
cisplatin regimen has not been assessed in detail. The cost
of treatment is one of the important factors for patients under
continued treatment, in addition to the efficacy. When the
Gra method was compared with the Pal method in the
present study, the Gra method was more expensive than the
Pal method, not only due to the 5-HT5 antagonist but also
due to the overall antiemetic agents used (including rescue
agents). This result may be applicable to other protocols
similar to BEP, including etoposide, ifosfamide, and
cisplatin; vinblastine, ifosfamide, and cisplatin; and
paclitaxel, ifosfamide, and cisplatin (19-21).

The present study is the first to report that the
administration of Pal on days 1 and 5 was superior to daily
Gra in BEP chemotherapy in terms of cost-effectiveness data;
however, the study had certain limitations. Firstly, this was a
retrospective study with a small sample size, and all patients
were Japanese. Accumulation of evidence is required due to
the incidence rate of GCT being relatively rare. Second, in
terms of the basic antiemetic schedule in each method, the
dosage of dexamethasone in the Gra method was
approximately 70% compared to that in the Pal method. The
influence of the difference in dexamethasone dosage between
the two methods cannot be excluded. In addition, the usage of
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additional antiemetic agents was determined by each physician
in charge. Finally, although vomiting was analyzed, nausea
was not considered. It is necessary to analyze the frequency
and grade of nausea to assess the results correctly. Large
prospective studies, including patients of different ethnicities,
are required to validate the results of the present study.
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