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Abstract: Review the clinical evidence of tropisetron or palonosetron, an old- and new-generation 
serotonin (5-hydroxytryptamine) type 3 (5-HT3) receptor antagonist (RA), respectively, for the prevention 
of chemotherapy-induced nausea and vomiting (CINV) in patients with cancer, and evaluate any difference 
in efficacy trends. A literature search of the EMBASE and PubMed databases was performed to identify 
publications of intravenous (IV) tropisetron (generic forms or Navoban®) for the treatment of CINV in 
patients with various cancers. Data from the pivotal clinical studies evaluating the IV formulation of Aloxi® 
(palonosetron HCl) were also considered. The effectiveness and safety of each antiemetic was summarized. 
Sixteen papers for tropisetron fulfilled the inclusion criteria and were extracted for full analysis; publications 
from six pivotal palonosetron clinical trials were considered. No direct data comparisons could be made 
between the two drugs, due to the varying definitions of efficacy endpoints between studies. For tropisetron, 
the rates of no emesis were lower in patients receiving highly emetogenic chemotherapy (HEC) versus 
moderately emetogenic chemotherapy (MEC). For palonosetron, the rates of complete response (no emesis, 
no rescue medication) were comparable in the MEC and HEC settings, demonstrating the effectiveness of 
this agent in patients receiving HEC. Both antiemetics offered some protection against nausea, although 
lower rates of no nausea were achieved compared with rates of no emesis. Two trials that evaluated the 
efficacy of palonosetron and tropisetron within the same study reported that palonosetron was more effective 
than tropisetron in controlling delayed vomiting in the HEC and MEC settings, with significantly higher 
rates of no emesis observed (P≤0.01). Palonosetron was non-inferior or more efficacious in controlling 
CINV compared with other older 5-HT3RAs, such as dolasetron, ondansetron, and granisetron. Conversely, 
tropisetron was no more efficacious than ondansetron or granisetron. Both tropisetron and palonosetron 
were generally well tolerated, with adverse event profiles consistent with drugs of this class (e.g., headache, 
constipation, and diarrhea). These data suggest that palonosetron is a highly selective prophylactic agent that 
may have an improved therapeutic profile compared with tropisetron, and is a feasible treatment option for 
controlling CINV in patients with cancer.
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Introduction

Chemotherapy-induced nausea and vomiting (CINV), a 
highly distressing and frequent complication in patients 
with cancer (1), can negatively impact quality of life and 
adherence to therapy (2-5), and may be associated with 
considerable healthcare costs (6). 

CINV is  a  complex and mult i factoria l  process 
mediated by multiple neurotransmitters, including 
serotonin, substance P, and dopamine (7). Serotonin 
(5-hydroxytryptamine) type 3 (5-HT3) receptor antagonists 
(RAs) block 5-HT3 receptors involved in regulating nausea 
and vomiting in the acute (0–24 hours after chemotherapy) 
setting. Thought to act via the central nervous system and 
the vagus and splanchnic nerves in the gastrointestinal  
tract (8), 5-HT/5-HT3 receptor signaling may also 
influence delayed (24–120 hours after chemotherapy) 
nausea and vomiting, possibly by sensitizing the vagus nerve 
to chemicals such as substance P (9-11).

5-HT3 RAs, which may be described as old and new 
generation, form the cornerstone of antiemetic regimens 
recommended by international guidelines (12-14). 
Currently used older 5-HT3 RAs include azasetron (15); 
dolasetron, granisetron, and ondansetron; tropisetron (16); 
and ramosetron (17). At the recommended dose, these 
agents show similar efficacy and safety (8,18-20), with cost 
being the main differentiator. Despite their effectiveness 
in controlling CINV in the acute phase, they are not as 
effective in the delayed phase (21-23), prompting the 
development of a new 5-HT3 RA, palonosetron.

Both palonosetron and tropisetron are used as first-
line agents to prevent CINV in China, although anecdotal 
evidence suggests that tropisetron may be favored, 
despite the lack of evidence to support its superior 
efficacy. Tropisetron, one of the first 5-HT3 RAs to 
be developed (24), has shown promising antiemetic 
properties in pilot studies (25,26), with acute CINV 
control rates of approximately 70% (26). Palonosetron is 
a pharmacologically and clinically distinct new-generation 
5-HT3 RA (27,28) that various meta-analyses have shown 
to be more effective than older 5-HT3 RAs (29-32). It 
exhibits a higher binding affinity for 5-HT3 receptors 
and synergistically interacts with the neurokinin 1 (NK1) 
receptor signaling pathway (27,33), which may partially 
account for palonosetron’s effectiveness in the delayed 
phase. Palonosetron comes in two formulations, oral  
(0.50 mg) and intravenous (IV; 0.25 mg). 

This review aimed to summarize the clinical data on 

tropisetron IV and Aloxi® (palonosetron HCl) IV, in the 
first-line setting in patients with CINV, and evaluate the 
5-HT3 RA benefit to patients in terms of preventing nausea 
and/or vomiting. 

Methods

A literature search of EMBASE and PubMed was performed 
to identify publications reporting the results of tropisetron 
IV (generic forms or Navoban®) for the treatment of CINV 
in patients with various cancers. The search strings are 
detailed in Table 1; no publication date limits were applied. 
Table 2 details inclusion and exclusion criteria used to screen 
the publications.

For palonosetron, only pivotal clinical studies evaluating 
the IV formulation of Aloxi® were included, because of the 
array of publications that have previously reviewed the use 
of palonosetron. 

The doses considered in this review are tropisetron  
5 mg IV and palonosetron 0.25 mg IV, both with and 
without dexamethasone (at variable doses). 

Results

Overall, 193 publications on tropisetron were retrieved 
(Figure 1), comprising 131 records and two congress 
abstracts from EMBASE and 60 records from PubMed. 
After removal of 22 duplicates, 171 records were screened. 
Of these, 19 records fulfilled the inclusion criteria and were 
extracted for full analysis: a further four were discounted, 
and a previously identified study of interest was added (34), 
making a total of 16 included studies.

For palonosetron, a total of six papers describing pivotal 
studies on the use of Aloxi® IV in controlling CINV were 
identified and included; see Table 3 for study designs.

Tropisetron

Efficacy—tropisetron-only data 
Definitions of the extent of nausea/vomiting control 
differed across publications; therefore, only complete 
control rates for nausea and/or vomiting were considered in 
this review. For the majority of papers, complete control of 
vomiting was described as no vomiting or retching within a 
24-hour period, and complete control of nausea was defined 
as no episodes of nausea within 24 hours, where one episode 
was any period of 1 hour in which nausea occurred. 

Most studies were conducted in Europe, with Navoban®  
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or generic tropisetron used equally across studies. Nine 
studies were undertaken in the highly emetogenic 
chemotherapy (HEC) setting (34,36-38,42,43) [where 
93% of the patients received HEC (39,41,45)], two in 
the moderately emetogenic chemotherapy (MEC) setting 
(46,47), and three in a mixed HEC/MEC setting (35,40,44). 
Dexamethasone, at varying doses, was included in six 
studies (36,38,40,42,45,46), although in the Hulstaert et al. 
study (40), it was only administered in the second cycle of 
treatment (data not reported). The comparator arms of each 
study are detailed in Table 3. 
Complete control of vomiting/emesis (no emesis)
Overall, ten studies report data on the rates of no emesis 
(35-39,42,43,45-47) (Table 4). In the HEC setting, between 
52.0–90.0% of patients in the acute phase (36-39,43), 
53.0–75.0% in the delayed setting (36-38), and 22.5–
45.0% in the overall phase (36,39,43) reported no emesis. 
When tropisetron was administered with dexamethasone, 
the rates of no emesis were 75.0–97.0% in the acute 
phase (36,38,42,45), 50.0–90.0% in the delayed setting 

(36,38,42,45), and 42.5–76.0% in the overall phase (36,42). 
In the MEC setting, no emesis occurred in 28.3% of 

patients in the acute phase (46). Adding dexamethasone to 
tropisetron increased the rate to 41.7–58.8% in the acute 
phase (46,47), while 52.9% of patients reported no emesis 
in the delayed phase (47). Neither study reported data for 
the overall phase.

In the HEC/MEC setting, 45% of patients in the acute 
phase and 50.0–80.0% of patients in the delayed phase 
reported no emesis (35).
Complete control of nausea (no nausea)
In the HEC setting, six studies investigated the effect 
of tropisetron on controlling nausea, three of which 
investigated the addition of dexamethasone to tropisetron 
(Table 4). Tropisetron alone resulted in no-nausea rates 
of 32–75.0% in the acute phase (36-39,43), 29.0–83.0% 
in the delayed phase (36-38), and 12.5–34.0% in the 
overall phase (36,39,43). The addition of dexamethasone 
to tropisetron increased these rates to 35.0–90.0% in the 
acute phase (36,38,42,45), 42.0–88.0% in the delayed phase 

Table 1 Description of the search strings used to retrieve tropisetron publications from EMBASE and PubMed

Database Search string

EMBASEa (‘tropisetron’/exp OR tropisetron) AND (‘chemotherapy induced nausea and vomiting’ OR ‘chemotherapy induced 
emesis’/de OR ‘chemotherapy nausea and vomiting’ OR cinv) AND ([article]/lim OR [article in press]/lim) AND 
[humans]/lim

PubMed Tropisetron AND (“chemotherapy induced nausea and vomiting” OR “chemotherapy induced emesis” OR 
“chemotherapy nausea and vomiting”) NOT Review[Publication Type]

ASCO, American Society of Clinical Oncology; ESMO, European Society for Medical Oncology; MASCC, Multinational Association of 
Supportive Care in Cancer. a, as the EMBASE search will only capture ASCO and ESMO abstracts, a manual search of the MASCC 
conference archives from their first online availability [2012] to the most recently published [2017] was also undertaken.

Table 2 Inclusion and exclusion criteria used for identification of papers used in this review

Parameter Inclusion Exclusion

Treatment Tropisetron IV, 0.5 mg Any other CINV therapies, or where tropisetron effect cannot be 
determined

Data type Clinical (human) Preclinical (animal or in vitro studies)

Therapy area Oncology Any therapy area other than oncology

Setting CINV Anything other than CINV (e.g., PONV or treatment of cancer)

Publication/data 
type

Clinical trials, prospective observational studies, 
retrospective observational studies published as 
original articles or conference abstracts (ASCO, 
ESMO, MASCC)

Meta-analyses, systematic literature reviews, pooled analyses, 
guidelines, narrative reviews, letters to the editor, case series, 
case reports

ASCO, American Society of Clinical Oncology; CINV, chemotherapy-induced nausea and vomiting; ESMO, European Society for Medical 
Oncology; IV, intravenous; MASCC, Multinational Association of Supportive Care in Cancer; PONV, post-operative nausea and vomiting.
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(36,38,42,45), and 59% in the overall phase (36).
Only one study in the MEC setting evaluated nausea. In 

total, 30% of patients reported no nausea, which increased 
to 38.3% when dexamethasone was added to tropisetron in 
the second cycle of treatment (46).

In the HEC/MEC setting, only one study reported data 
on nausea prevention. Approximately 23% of patients in 
the acute phase reported no nausea, and while absolute 
values were reported, a graphical representation of the data 
indicated that more people in the delayed phase experienced 
no nausea (35). 
Complete control of vomiting and nausea (no emesis and 
no nausea)
Several studies defined complete control as no emesis and/
or nausea in 24 hours. In the HEC setting, 62.5–72.5% of 
tropisetron-treated patients reported no acute emesis and/
or nausea (34,38,41), with 100% control of emesis or nausea 
observed in 52.5% of patients in the delayed phase (41); 
26% of patients reported no nausea and vomiting in the 
overall phase, increasing to 49.0% when dexamethasone was 
added (38). In the HEC/MEC setting, 64% of tropisetron-
treated patients in the acute phase and 45.0–58.0% in the 
delayed phase had no emesis or nausea, respectively (44). 
Another study reported no-emesis or no-nausea rates of 
72.0% in the acute phase and 48% over the entire 6-day 

study period (40). 

Efficacy—tropisetron versus other 5-HT3 RAs
Several studies assessed the effectiveness of tropisetron 
versus other 5-HT3 RAs. Tropisetron was compared with 
ondansetron and granisetron in the MEC setting (47). 
The rates of no emesis in the acute phase were 38.8% 
with ondansetron, 58.8% with tropisetron, and 73.7% 
with granisetron; in the delayed phase, the rates were 
38.8%, 52.9%, and 73.7%, respectively, demonstrating 
that tropisetron was not significantly better in controlling 
emesis compared with ondansetron or granisetron. Indeed, 
granisetron promoted a significantly greater major response 
rate [defined as the sum of complete and partial (1–4 
vomiting episodes/retches in 24 hours)] in the control of 
delayed emesis (P=0.01), compared with tropisetron (47). 

Another study compared the effects of tropisetron, 
ondansetron, and granisetron on complete response (defined 
as no nausea or vomiting, or only mild nausea in 24 hours) 
across multiple cycles in cisplatin-treated patients (34). In 
the first cycle, observed response rates in the acute phase 
were 72.5% with tropisetron, 82.1% with ondansetron, and 
84.2% with granisetron; across multiple cycles, these values 
were 67.6%, 73.3%, and 72.1%, respectively. Ondansetron 
resulted in significantly higher numbers of patients with 
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Figure 1 PRISMA flow diagram for tropisetron literature. a, records were excluded according to the exclusion criteria in Table 2.
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major efficacy [complete response plus major response 
(single vomiting or no vomiting but moderate to severe 
nausea in 24 hours)] versus tropisetron (P=0.021) (34).

Safety
The two most commonly reported adverse events (AEs) 
were headache (incidence range, 5–41.7%) (34,35,37-47),  
and constipation (incidence range, 2.5–58%) (35-47). Other 
AEs that were reported were: abdominal distention (42);  
effects on appetite and activity (46); sedation (45,46); 
asthenia (43,46); dizziness (39,40,43-45); tiredness 
(35,36,38-40,44); mild “mouth dryness” (41); diarrhea 
(36,38,40,43,47); other gastrointestinal symptoms (38) and 
sleep disturbances (38,47); paresis, anxiety, and somnolence (43); 
abdominal pain (40,43,45); epigastric pain (40,44); allergy 
and heart symptoms (44); pyrosis, hiccups, and fever (40); 
depression, migraine, and confusion (35); anorexia and 
fatigue (36); and edema (45). 

Palonosetron

Efficacy—palonosetron only 
Six pivotal trials evaluated the efficacy of palonosetron 
(Aloxi®) IV in CINV prevention (50-55) (Table 5). 
Three studies evaluated the 0.25- and 0.75-mg doses of 
palonosetron IV, and included a third arm that featured 
an older-generation 5-HT3 RA (50-52), while two trials 
compared the efficacy of the oral and IV formulations of 
palonosetron in the MEC (53) and HEC (54) settings. The 
final study evaluated the efficacy of 0.75 mg palonosetron 
versus granisetron in patients from Japan (where the 
standard dose is 0.75 mg IV) (55). Studies used the same 
definitions for complete response (no emesis and no rescue 
medication use) and complete control (no emesis, no rescue 
medication use, and no more than mild nausea). 

In the MEC setting, 63.0–81.0% of patients had a 
complete response during the acute phase (51-53). For 
the delayed and overall phases, the complete response 
rates were 54.0–74.1% (51-53) and 46.0–69.3% (51-53), 
respectively. Moreover, the Gralla study (52) reported that 
>70% of patients had no emetic episodes in any phase. In 
the Boccia study (53), the rates of no emesis and no nausea 
were also reported. In the acute, delayed, and overall 
phases, the proportion of patients with no emesis was 77.2%, 
74.7%, and 67.3%, respectively, and the rates of no nausea 
were 57.4%, 47.5%, and 42.6%, respectively (53). This 
study also reported complete response rates in patients who 
received dexamethasone versus those who did not; these were 
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82.9% vs. 57.5%, 68.3% vs. 62.5%, and 65.9% vs. 52.5% in 
the acute, delayed, and overall phases, respectively (53). 

In the HEC setting, the rates of complete response 
during acute, delayed, and overall phases were 59.2%, 
45.3%, and 40.8%, respectively (50). The proportion of 
patients with no emesis was 68.5%, 56.5%, and 46.6% 
in the acute, delayed, and overall phases, respectively. In 
another study where dexamethasone was administered to all 
patients, 86.2% achieved a complete response in the acute 
phase, 74.8% in the delayed phase, and 70.2% in the overall 
phase. In the delayed and overall phases, 77.5% and 73.2% 
of patients reported no vomiting, and rates of no nausea 
were 75.6%, 53.4%, and 47.4%, in the acute, delayed, and 
overall phases, respectively (54). 

Finally, a Japanese study (55) evaluated the effect of 
0.75 mg palonosetron plus dexamethasone. The rates of 
complete response during the acute, delayed, and overall 
phases were 75.3%, 56.8%, and 51.5%, respectively. 
Complete control was observed in 73.7% of patients in the 
acute phase, 53.0% in the delayed phase, and 47.9% in the 
overall phase. Rates of no nausea were 58.7%, 37.8%, and 
31.9% in the acute, delayed, and overall phases, respectively, 
and for no emesis these values were 77.5%, 63.2%, and 
57.5%, respectively. 

Efficacy—palonosetron versus older-generation 5-HT3 

RAs
Four studies featured a comparator arm containing an 
older-generation 5-HT3 RA. Two compared the antiemetic 
activity of 0.25 mg palonosetron, 0.75 mg palonosetron, and 
32 mg ondansetron, with one study in the MEC setting (52),  
and the other in the HEC setting (50). The other studies 
compared palonosetron with dolasetron in patients receiving 
MEC (51), and with granisetron in patients receiving HEC (55). 

In the MEC setting, 0.25 mg palonosetron was 
significantly superior to ondansetron in preventing acute 
vomiting (lower bound of the 97.5% CI >0; P=0.009), 
and non-inferiority was demonstrated for both the 0.25- 
and 0.75-mg doses of palonosetron (52). The 0.25-mg  
palonosetron dose was also significantly better than 
ondansetron at controlling complete response in the 
delayed (74.1% vs. 55.1%; P<0.001) and overall (69.3% 
vs. 50.3%; P<0.001) phases. Significantly higher rates of 
patients with no emesis, no rescue medication use, and no 
more than mild nausea were observed with palonosetron 
0.25 and 0.75 mg, compared with ondansetron during the 
delayed (66.7% vs. 50.3%; P=0.001) and overall (63.0% vs. 
44.9%; P=0.001) phases. Palonosetron 0.25 mg was also T

ab
le

 5
 S

um
m

ar
y 

of
 e

ffi
ca

cy
 p

ar
am

et
er

s 
fo

r 
pa

lo
no

se
tr

on
 

Tr
ia

l
E

m
et

og
en

ic
 

po
te

nt
ia

l 

P
at

ie
nt

 n
um

be
r, 

to
ta

l 
[n

um
be

r 
re

ce
iv

in
g 

pa
lo

no
se

tr
on

 0
.2

5 
m

g]
D

 d
os

e 
in

 p
al

on
os

et
ro

n 
ar

m
 

N
o 

em
es

is
 (%

)
N

o 
na

us
ea

 (%
)

C
om

pl
et

e 
re

sp
on

se
 

(n
o 

em
es

is
, n

o 
re

sc
ue

 
m

ed
ic

at
io

n)
, %

TR
A

E
s 

in
ci

de
nc

e 
in

 
pa

lo
no

se
tr

on
 

ar
m

 fo
r 

la
yo

ut
A

D
el

O
A

D
el

O
A

D
el

O

A
ap

ro
 e

t 
al

., 
 

20
06

 (5
0)

H
E

C
66

7 
[2

23
]

20
 m

g 
IV

, d
ay

 1
 (b

ut
 o

nl
y 

in
  

66
.7

%
 o

f p
at

ie
nt

s)
68

.2
56

.5
46

.6
N

R
N

R
N

R
59

.2
45

.3
40

.8
72

%

K
ar

th
au

s 
et

 a
l.,

 
 2

01
5 

(5
4)

H
E

C
74

3 
[3

69
]

20
 m

g 
IV

, d
ay

 1
; 8

 m
g 

bi
d,

  
da

ys
 2

–4
N

R
77

.5
73

.2
75

.6
53

.4
47

.4
86

.2
74

.8
70

.2
51

.8
%

 

S
ai

to
 e

t 
al

., 
 

20
09

 (5
5)

H
E

C
1,

14
3 

[5
55

]
16

 m
g 

IV
 o

n 
da

y 
1;

 a
dd

iti
on

al
 

do
se

 o
n 

da
ys

 2
–3

77
.5

63
.2

57
.5

58
.7

37
.8

31
.9

75
.3

56
.8

51
.5

30
.5

%

E
is

en
be

rg
 e

t 
al

., 
 

20
03

 (5
1)

M
E

C
59

2 
[1

89
]

20
 m

g 
IV

, d
ay

 1
 a

t i
nv

es
tig

at
or

’s
 

di
sc

re
tio

n
V

V
V

V
V

V
63

.0
54

.0
46

.0
V

G
ra

lla
 e

t 
al

., 
 

20
03

 (5
2)

M
E

C
57

0 
[1

89
]

N
V

V
V

V
V

V
81

.0
74

.1
69

.3
61

.0
%

B
oc

ci
a 

et
 a

l.,
  

20
13

 (5
3)

M
E

C
65

1 
[1

63
]

P
at

ie
nt

s 
ra

nd
om

iz
ed

 1
:1

 to
  

D
, 8

 m
g 

IV
 o

r 
pl

ac
eb

o 
77

.2
74

.7
67

.3
57

.4
47

.5
42

.6
70

.4
65

.4
59

.3
47

–5
0%

A
, 

ac
ut

e;
 b

id
, 

tw
ic

e 
a 

da
y;

 D
el

, 
de

la
ye

d;
 D

, 
de

xa
m

et
ha

so
ne

; 
H

E
C

, 
hi

gh
ly

 e
m

et
og

en
ic

 c
he

m
ot

he
ra

py
; 

IV
, 

in
tr

av
en

ou
s;

 M
E

C
, 

m
od

er
at

el
y 

em
et

og
en

ic
 c

he
m

ot
he

ra
py

; 
N

, 
no

; 
N

R
, n

ot
 re

po
rt

ed
; O

, o
ve

ra
ll;

 T
R

A
E

, t
re

at
m

en
t-

re
la

te
d 

ad
ve

rs
e 

ev
en

t; 
V,

 n
o 

ab
so

lu
te

 v
al

ue
s 

re
po

rt
ed

, o
nl

y 
fig

ur
es

 d
ep

ic
tin

g 
th

e 
da

ta
.



Chinese Clinical Oncology, Vol 9, No 2 April 2020

© Chinese Clinical Oncology. All rights reserved.   Chin Clin Oncol 2020;9(2):17 | http://dx.doi.org/10.21037/cco.2019.11.02

Page 13 of 19

superior to ondansetron in terms of the number of patients 
who experienced no emesis, used no rescue medication, and 
experienced no more than mild nausea on days 2, 3, and 4 
(P=0.001, P=0.001, and P=0.003, respectively). At no point 
was palonosetron inferior to ondansetron (52).

The efficacy of 0.25 mg palonosetron, 0.75 mg 
palonosetron, and 100 mg dolasetron was compared in 
patients receiving MEC (51). Both the 0.25- and 0.75-mg 
doses of palonosetron were non-inferior to dolasetron 
in terms of complete response in the acute phase, with 
numerically higher rates of complete response achieved 
with 0.25 mg (63.0% vs. 52.9%; P=0.049) and 0.75 mg 
palonosetron (57.1% vs. 52.9%; P=0.412), compared with 
dolasetron. In the delayed and overall phases, significantly 
higher complete response rates were observed for 0.25 mg 
palonosetron compared with dolasetron (54.0% vs. 38.7%; 
P=0.004, and 46.0% vs. 34.0%; P=0.21, respectively) and 
for 0.75 mg palonosetron (56.6% vs. 38.7%; P<0.001, and 
47.1% vs. 34.0%; P=0.012, respectively). There were a 
significantly higher proportion of patients who experienced 
no emesis, used no rescue medication, and experienced 
no more than mild nausea for 0.25 mg palonosetron and  
0.75 mg palonosetron, compared with dolasetron, during 
the delayed phase (48.1% and 51.9% vs. 36.1%, respectively; 
P=0.018 and P=0.002 for palonosetron 0.25 and 0.75 mg 
vs. dolasetron, respectively) and overall phases (41.8% and 
42.9% versus 30.9%; P=0.027 and P=0.016, respectively). 
The lower dose of 0.25 mg palonosetron led to significantly 
fewer emetic episodes during the acute, delayed, and overall 
phases compared with dolasetron (P=0.0135, P=0.0183, 
and P=0.0036, respectively), with more patients reporting 
no emetic episodes during the delayed and overall phases 
(P=0.028 and P=0.014, respectively) (51). 

Non-inferiority of palonosetron compared with 
ondansetron in terms of acute complete response was also 
demonstrated in the HEC setting (50). Numerically higher 
increases in the complete response rates for palonosetron 
0.25 mg during the delayed (45.3% vs. 38.9%) and overall 
(40.8% vs. 33.0%) phases were reported. The percentage 
of patients who experienced no emesis, used no rescue 
medication, and experienced no more than mild nausea 
was slightly higher for palonosetron 0.25 mg compared 
with ondansetron in the acute phase (56.5% vs. 51.6%, 
respectively), although the rates were comparable in the 
delayed and overall phases (50). 

Finally, in Japanese patients receiving HEC, 0.75 mg 
palonosetron was non-inferior to granisetron in terms 
of acute-phase complete response [75.3% vs. 73.3%, 

respectively; mean difference 2.9% (95% CI, −2.70% to 
7.27%)]. In the delayed phase, palonosetron resulted in 
significantly higher complete response rates compared with 
granisetron (56.8% vs. 44.5%; P<0.0001) (55). 

Safety
Palonosetron was well tolerated. Most AEs were mild in 
intensity, and the majority were assessed as not related, or 
unlikely to be related to the study medication (50-53). The 
most frequently reported were: headache (incidence range,  
1.6–26.4%) (50-54); constipation (incidence range, 1.6–17.4%) 
(50-55); fatigue (10.9%) (51); dizziness (0.5%) (52); diarrhea 
(1.3%) (50); gastrointestinal disorders (3.0%); and nervous 
system disorders (1.6%) (54). No significant changes related 
to study drug were observed with respect to laboratory 
parameters, vital sign measurements, and electrocardiogram 
recordings (50-54).

Palonosetron vs. tropisetron

Two Chinese studies evaluated the efficacy of tropisetron 
and palonosetron (48,49). One study determined the 
effectiveness of these drugs in preventing emesis and 
nausea in the MEC (an anthracycline-based regimen) and 
HEC (a cisplatin-based regimen) settings (48). In patients 
receiving MEC, the rates of no emesis in the acute phase 
were 61.8% for palonosetron and 55.3% for tropisetron; in 
patients receiving HEC, the rates were 44.6% and 46.4%, 
respectively. In the delayed phase, the rates of no emesis 
were 63.2% for palonosetron and 47.4% for tropisetron 
in the MEC setting, and 39.3% and 26.8%, respectively, 
in the HEC setting. Considering data from the MEC and 
HEC settings together, no significant difference (P>0.05) 
was observed between the two drugs in preventing acute 
vomiting. This contrasted with the data observed in the 
delayed setting, where significantly higher rates of no 
emesis were observed for palonosetron versus tropisetron 
(53.0% vs. 38.6%; P=0.01). The overall incidence of AEs 
between the two drugs was similar [4.9% (palonosetron) vs. 
7.4% (tropisetron); P>0.05]; the majority were mild, and 
there was no incidence of severe AEs. The most common 
were headache (2.7% vs. 2.1% for palonosetron versus 
tropisetron, respectively) and dizziness (2.7% vs. 2.1%, 
respectively). 

The second study evaluated the effectiveness of 
palonosetron and tropisetron in the HEC setting (49). 
There was no significant difference in the rates of no emesis 
in the acute phase between palonosetron and tropisetron 
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(79.7% vs. 75.8%, respectively; P=0.45). However, 
palonosetron appeared significantly more effective in 
controlling delayed emesis (no emesis rates: 70.3% vs. 
50.8%, respectively; P<0.01). AEs were generally mild to 
moderate in severity and the incidence was similar for both 
drugs. The most commonly observed AEs were constipation 
(palonosetron versus tropisetron: 14.8% vs. 17.2%), 
distention (3.9% vs. 7.8%), headache (1.6% vs. 2.3%), 
fatigue (7.8% vs. 10.9%), and increased aminotransferase 
(2.3% each). 

Discussion

In our review of the clinical evidence supporting the use 
of 0.5 mg tropisetron IV and 0.25 mg palonosetron IV as 
antiemetic agents in the HEC and MEC settings, we have 
discussed data from 16 publications on tropisetron and data 
from 6 pivotal trials of palonosetron IV. Most papers that 
investigated the efficacy of tropisetron measured the rates of 
no emesis or no nausea (both reported as no episodes within 
a 24-hour period), with only a few reporting on rates of 
no nausea and/or no vomiting. Rescue medication use was 
varied, with four studies not specifying whether it was used. 
This contrasted with palonosetron IV, where the primary 
efficacy parameter in each study was complete response, 
defined as no emetic episodes and no rescue medication. 
Consequently, a direct comparison of the data was not 
possible, so overall trends were instead considered, where 
sample sizes permitted. 

For tropisetron, the rates of no emesis were lower in 
patients receiving HEC vs. MEC. For palonosetron, the 
rates of complete response were comparable between both 
settings, thus demonstrating the effectiveness of this agent 
in patients receiving HEC. Tropisetron was less effective 
at controlling nausea than emesis regardless of the phase 
or emetogenic potential of the chemotherapy. Lower 
rates of no nausea, versus rates of no emesis, were also 
observed with palonosetron, although the effect was not 
as pronounced (rates of no nausea were 57.4–75.6% in the 
acute phase).

These data could indirectly suggest that palonosetron 
may be more effective than tropisetron in controlling 
CINV in patients with cancer. The results of two studies 
examining the effectiveness of palonosetron and tropisetron 
(48,49) within the same trial provided direct data to support 
this supposition. Palonosetron was seen to be more effective 
than tropisetron in controlling delayed vomiting in both 
the MEC and HEC settings. In both studies, significantly 

higher rates of no emesis were seen with palonosetron in the 
delayed phase, compared with tropisetron, and comparable 
efficacy was observed in the acute phase (48,49). The results 
of a subgroup analysis within a recent meta-analysis of 
palonosetron versus the older 5-HT3 RA tropisetron also 
reported superiority of palonosetron in controlling CINV 
in the acute, delayed, and overall phases (56). 

Considering the efficacy of tropisetron versus other 5-HT3 
RAs, tropisetron appears less effective in controlling CINV, 
regardless of the phase. One study reported that granisetron 
was significantly better in controlling emesis in the delayed 
phase, compared with tropisetron (P=0.01) (47). Another 
study reported significantly higher complete (no emesis or 
nausea) and major responses (single emetic episode or no 
emesis but moderate to severe nausea) in the acute phase 
across multiple cycles for ondansetron compared with 
tropisetron (P=0.021) (34). 

Conversely, palonosetron had significantly higher rates of 
complete response compared with ondansetron in the acute, 
delayed, and overall phases, and was significantly superior to 
ondansetron in preventing acute emesis (lower bound of the 
97.5% CI >0; P=0.009) (52). Palonosetron was non-inferior 
to dolasetron in the prevention of acute emesis (51), with 
significantly higher response rates observed in the delayed 
(P=0.004) and overall (P=0.021) phases, significantly higher 
numbers of patients with no emesis, no rescue medication 
use, and no more than mild nausea in the delayed (P=0.0018) 
and overall phases (P=0.027), significantly fewer emetic 
episodes in the acute (P=0.0135), delayed (P=0.0183), and 
overall (P=0.0036) phases, as well as a greater proportion 
of patients with no emetic episodes in the delayed 
and overall phases for palonosetron, compared with  
dolasetron (51). Finally, one pivotal Japanese study reported 
the non-inferiority of palonosetron to granisetron in 
controlling acute emesis, with significantly more patients 
reporting no emesis in the delayed phase (55). While this 
study used 0.75 mg of palonosetron, data from a subgroup 
analysis of a larger meta-analysis of palonosetron in CINV 
have shown that the doses appear to be equivalent in terms 
of efficacy (57). No statistical difference was seen between 
the 0.25- and 0.75-mg doses of palonosetron in controlling 
CINV) in the acute (P=0.50), delayed (P=0.68), and overall 
(P=0.38) phases. 

Both tropisetron and palonosetron were generally well 
tolerated, with AE profiles consistent with drugs of this 
class (19). In line with other 5-HT3 RA studies, the most 
common AEs were headache, constipation, and diarrhea, all 
of which were mild to moderate in severity. 
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It is worth noting that today multinational guidelines 
(12,13) recommend the use of 5-HT3 RAs in combination 
with an NK1 RA (such as aprepitant) and dexamethasone 
for preventing HEC- (and MEC-) mediated CINV. The 
inclusion of this class of drugs reflects their purported 
ability to inhibit emesis by blocking the binding of 
substance P to the NK1 receptor in the brain stem emetic 
center (58).

Aprepitant was the first European Medicines Agency 
(EMA)- and US Food and Drug Administration (FDA)-
approved NK1 RA for the prevention of CINV in the HEC 
setting [2003], and in the MEC setting [2005] (59-61); it 
was followed by fosaprepitant, its water-soluble prodrug. 
Various studies have demonstrated the safety and efficacy of 
both agents in the prevention of HEC- or MEC-mediated 
CINV (62-65). Two other NK1 RAs have since become 
commercially available: rolapitant was approved for delayed 
CINV prevention (66), and netupitant (administered as a 
convenient fixed combination with palonosetron, known 
as NEPA) was approved for the prevention of acute and 
delayed nausea and vomiting in the HEC and MEC 
settings (67). In addition, in August 2019, oral NEPA 
was approved by the Chinese National Medical Products 
Administration (NMPA) for the prevention of acute and 
delayed CINV associated with HEC or MEC settings. This 
approval was granted on the basis of the outcomes of a phase 
III study in adult Asian patients, in which a single dose of 
NEPA demonstrated comparable efficacy to a standard 
3-day regimen of aprepitant plus granisetron (68). The IV 
formulation of NEPA was recently approved by FDA and is 
under evaluation by EMA. While the addition of rolapitant 
to a standard antiemetic regimen has proven effective 
[reviewed in Heo and Deeks, 2017 (69)], evidence suggests 
there is no consistent improvement in nausea protection 
(70,71). In contrast, the administration of oral NEPA 
and dexamethasone results in significant improvement in 
delayed and overall nausea control compared with oral 
palonosetron alone and dexamethasone in patients receiving 
cisplatin or anthracycline-cyclophosphamide (72,73). 
Finally, the addition of an NK1 RA has proven to be more 
effective in controlling CINV in HEC and MEC settings, 
compared to the standard 5-HT3 RA plus dexamethasone 
combination.

In conclusion, this review has shown that the newer 
5-HT3 RA, palonosetron, is an effective first-line agent in 
preventing CINV in patients receiving MEC or HEC, and 
its efficacy can be further increased in combination with 
an NK1 RA. The high levels of emetic control observed 

in the acute, delayed, and overall phases twinned with its 
safety profile suggest that palonosetron is a very feasible 
prophylactic agent with a potentially improved therapeutic 
profile compared with tropisetron for controlling CINV in 
acute and delayed phases. 
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