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Palonosetron, second generation 5-HT3 
antagonist: a new perspective in CINV
management

It is well established that the majority of
cancer patients who undergo moderate-
ly or highly emetogenic cytotoxic treat-

ment without receiving prophylactic
antiemetics will experience chemotherapy-
induced nausea and vomiting (CINV).
Although the exact mechanisms of CINV are
not fully known, it is clear from preclinical
experiments and more than 15 years of clin-
ical investigations that serotonin plays a
major role in initiating nausea and vomiting
associated with emetogenic chemotherapy.
Emetogenic chemotherapy damages the
gastrointestinal mucosa, causing the release
of serotonin (5-hydroxytryptamine [5-HT])
from enterochromaffin cells in the small
intestine, which, in turn, activates 5-HT3
receptors located on vagal afferents.1 Acti-
vated vagal afferent fibres send signals to
the brain stem vomiting centers, initiating
emesis.1 The introduction of 5-HT3 receptor
antagonists into clinical oncology in the
1990s led to significant improvements in
control rates for acute nausea and vomiting
associated with emetogenic chemotherapy,
and 5-HT3 receptor antagonists are now
considered part of the standard of care. As
single agents for antiemetic prophylaxis of
acute CINV (occurring within 24 hours of
chemotherapy) in patients receiving mod-
erately emetogenic chemotherapy, 5-HT3
receptor antagonists are reported to have
complete response (CR) rates (i.e., no eme-
sis, no use of rescue medication) of 50-
70%.2 Although they are commonly pre-
scribed after the first day of chemotherapy,
the effectiveness of 5-HT3 receptor antag-
onists as single agents in preventing delayed
CINV is less well established. Four 5-HT3
receptor antagonists are currently approved
for use in the United States and/or Europe:
ondansetron, granisetron, tropisetron, and
dolasetron. These agents have some phar-
macologic differences in receptor binding
affinity, selectivity, and metabolism. Despite
these nuances, the minor pharmacologic
differences of these agents have not trans-
lated into clinically meaningful differences
among them. Therefore, according to cur-

rent evidence-based guidelines (American
Society of Clinical Oncology, Multinational
Association of Supportive Care in Cancer)
and consensus guidelines (American Soci-
ety of Health-System Pharmacists, Nation-
al Comprehensive Cancer Network), these
5-HT3 receptor antagonists are considered
therapeutically equivalent and interchange-
able when used at equipotent doses.3-7

Although 5-HT3 receptor antagonists are
part of the current standard of care for
patients receiving chemotherapy, a substan-
tial proportion of patients today continue
to experience both acute and particularly
delayed CINV after moderately or highly
emetogenic chemotherapy.7,8 Therefore,
there is still a need to develop new agents
to improve control rates and patient care. 

Palonosetron is a highly potent, second-
generation, selective 5-HT3 receptor antag-
onist. It has been shown to have a stronger
binding affinity for the 5-HT3 receptor
compared with other agents in the class10
and an extended plasma elimination half-
life of approximately 40 hours (Table 1). 

Palonosetron is administered as a single
fixed IV dose (0,25 mg) 30 minutes before
chemotherapy. It is indicated for: 
- the prevention of acute nausea and vom-

iting associated with initial and repeat
courses of moderately and highly emeto-
genic cancer chemotherapy, and;

- the prevention of delayed nausea and
vomiting associated with initial and
repeat courses of moderately emetogenic
cancer chemotherapy
As concerns metabolism and excretion,

approximately equal contribution of renal
and hepatic routes of elimination are
described (~40% renally cleared
unchanged; ~50% of administered dose
metabolized). Furthermore, palenosetron is
characterized by a low potential for drug
interactions, and does not inhibit or induce
cytochrome P450 isozymes at clinically rel-
evant concentrations. The total body clear-
ance is not significantly affected by gender,
age, hepatic impairment, renal impairment,
or co-medications.
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Phase III randomized clinical trials demonstrated the
efficacy of Palonosetron in comparison with first gen-
eration 5-HT3 antagonists.11,12

1) Gralla et al. reported on a multicentric European
study comparing Palonosetron (0.25 mg or 0.75, sin-
gle IV administration) and ondasetron (32 mg, single
IV administration) in 536 patients treated with mod-
erately emetogenic chemotherapy. The Authors con-
cluded that palonosetron (0.25 mg) was significantly
superior to ondasetron (32 mg) in the prevention of
acute and delayed CINV (Table 2 and Figure 1).

2) Eisemberg et al. reported on a multicentric study
comparing Palonosetron (0.25 mg or 0.75, single IV
administration) and dolasetron (100 mg, single IV
administration) in 592 patients treated with moder-
ately emetogenic chemotherapy. The Authors conclud-
ed that a single dose of palonosetron (0.25 mg) is
effective as a single dose of dolasetron (100 mg) in
preventing delayed CINV with a comparable safety
profile.

In addition, Aapro et al. conduced a randomized clin-
ical trial comparing palonosetron and ondasetron in
667 patients treated with highly emetogenic
chemotherapy, showing that palonosetron was not
inferior to ondasetron (Table 3 and Figure 2).

Overall, the toxicity profile of single dose palono-
setron was acceptable, headache, constipation and
dizziness being the most common adverse events as for
other 5-HT3 antagonists. 

Figure 1. Gralla et al. Complete remission rate evaluated in an intention to treat analysis.

Figure 2. Aapro et al. Complete remission rate evaluated in an intention to treat analysis.

Table 1. Binding affinity for 5-HT3 receptor.

5-HT3 antagonist Half-life (hours) Binding affinity 
(pKi, Log scale)

Aloxi 40.0 10,45
Granisetron 9.0 8,91
Tropisetron 8.0 8,81
Ondansetron 4.0 8,39
Dolasetron 7.3 7,60

Table 2. Gralla et al. Complete remission rate evaluated
in an intention to treat analysis.

Patients Acute Delayed Overall
(N=563) (0-24 h) (24-120 h) (0-120 h)

Palonosetron 0.250 mg 81,0 % 74,1 % 69,3 %
(N=189) 

Ondansetron 32 mg 68,6 % 55,1 % 50,3 %
(N=185) p=0.0085 p<0.001 p<0.001

Table 3. Aapro et al. Complete remission rate evaluated
in an intention to treat analysis.

Patients Acute Delayed Overall
(N=667) (0-24 h) (24-120 h) (0-120 h)

Palonosetron 0.25 mg 59,2 % 45,3 % 40,8 %
(N=223)
Ondansetron 32 mg 57 % 38,9 % 33%
(N=221)



P.P. Piccaluga

haematologica reports 2006; 2(issue 7):May 200656

References 

1. Balfour JA, Goa KL. Dolasetron: a review of its pharmacology and
therapeutic potential in the management of nausea and vomit-
ing induced by chemotherapy, radiotherapy or surgery. Drugs
1997;54:273–98. 

2. Hesketh PJ. Comparative review of 5-HT3 receptor antagonists in
the treatment of acute chemotherapy-induced nausea and vom-
iting. Cancer Invest 2000;18:163–73.

3. Koeller JM, Aapro MS, Gralla RJ, et al. Antiemetic guidelines: cre-
ating a more practical treatment approach. Support Care Cancer
2002;10:519–22.

4. American Society of Health-System Pharmacists therapeutic
guidelines on the pharmacologic management of nausea and
vomiting in adult and pediatric patients receiving chemotherapy
or radiation therapy or undergoing surgery. Am J Health Syst
Pharm. 1999;56:729–64.

5. Gralla RJ, Osoba D, Kris MG, et al. Recommendations for the use
of antiemetics: evidence-based, clinical practice guidelines. Amer-
ican Society of Clinical Oncology. J Clin Oncol 1999;17:2971–94.

6. Ettinger DS, Bierman PJ, Bradbury B, et al. The NCCN antiemesis
clinical practice guidelines in oncology (Version 1.2002) [mono-
graph online]. Available from URL: http:// www.nccn.org/physi-
cian_gls/index.html [accessed April 16, 2003].

7. Johnston D, Latreille J, Laberge F, et al. Preventing nausea and
vomiting during days 2-7 following high dose cisplatin che-

motherapy (HDCP). A study by the National Cancer Institute of
Canada Clinical Trials Group (NCIC CTG) [abstract]. Proc Am Soc
Clin Oncol 1995;14:529.

8. Kaizer L, Warr D, Hoskins P, et al. Effect of schedule and mainte-
nance on the antiemetic efficacy of ondansetron combined with
dexamethasone in acute and delayed nausea and emesis in
patients receiving moderately emetogenic chemotherapy: a Phase
III trial by the National Cancer Institute of Canada Clinical Trials
Group. J Clin Oncol 1994; 12:1050–7.

9. Hesketh PJ. Potential role of the NK1 receptor antagonists in
chemotherapy-induced nausea and vomiting. Support Care Can-
cer 2001;9:350-4.

10. Wong EH, Clark R, Leung E, et al. The interaction of RS 25259-197,
a potent and selective antagonist, with 5-HT3 receptors, in vitro.
Br J Pharmacol 1995;114:851–9. 

11. Gralla R, Lichinitser M, Van Der Vegt S, Sleeboom H, Mezger J,
Peschel C, et al. Palonosetron improves prevention of chemother-
apy-induced nausea and vomiting following moderately emeto-
genic chemotherapy: results of a double-blind randomized phase
III trial comparing single doses of palonosetron with ondansetron.
Ann Oncol 2003; 14:1570-7.

12. Eisenberg P, Figueroa-Vadillo J, Zamora R, Charu V, Hajdenberg J,
Cartmell A, Macciocchi A, Grunberg S. 99-04 Palonosetron Study
Group. Improved prevention of moderately emetogenic chemo-
therapy-induced nausea and vomiting with palonosetron, a phar-
macologically novel 5-HT3 receptor antagonist: results of a phase
III, single-dose trial versus dolasetron. Cancer 2003;98:2473-82. 


