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ABSTRACT

The need to control chemotherapy-induced nausea and vomiting is continuously stim-
ulating research to find better options for the optimal antiemetic care. Palonosetron is
different from conventional serotonin receptor antagonists not only by the fact of hav-
ing a longer half-life but also by higher binding affinity for serotonin receptors. It is the
first agent in the class which is approved for preventing both delayed and acute emesis
induced bymoderately emetogenic chemotherapy. Recent studies using palonosetron-
based antiemetic regimens, as well as in the clinical setting ofmultiple-day chemother-
apy, have been reported. Palonosetron plus dexamethasone given as a pre-treatment
infusion was effective for preventing acute and delayed emesis after moderately eme-
togenic chemotherapy. Palonosetron in combination with dexamethasone and aprepi-
tant was highly effective in preventing emesis in the days following administration of
moderately emetogenic chemotherapy. Treatment was well tolerated, with no unex-
pected adverse events. Multiple-day dosing of palonosetron plus dexamethasone was
safe and effective for prevention of emesis induced by 5-day cisplatin-based
chemotherapy. There was no evidence of cumulative toxicity when palonosetron was
given three times over 5 days. Further evidence from ongoing clinical trials with
palonosetron with or without dexamethasone will be available soon. Palonosetron rep-
resents an useful addition to the therapeutic armamentarium for the management of
chemotherapy-induced nausea and vomiting. Further studies are needed to assess the
effectiveness of palonosetron in combinationwith dexamethasone comparedwith that
of older serotonin receptor antagonists combined with dexamethasone. However,
palonosetronmay offer advantages of convenience over the short-acting older antago-
nists due to its ability to be given as a single intravenous dose prior to chemotherapy.

Introduction

Nausea and vomiting (emesis) remains among the most distressing side effects of
cancer chemotherapy, often limiting the ability to deliver the cytotoxic therapy itself1.
Chemotherapy-induced nausea and vomiting (CINV) occur within a few hours of
treatment andmay continue for several days. The three phases of CINV are1: (a) acute
emesis which occurs in the first 24 h following treatment; (b) delayed emesis which
typically describes the time period from 24 h onward and can persist as long as 5-7
days; and (c) anticipatory emesis, where vomiting occurs before chemotherapy in pa-
tients with poorly controlled emesis from previous cycles of chemotherapy.
During the decade of the 1990’s, selective antagonists of the type three 5-hydrox-

ytryptamine receptor (5-HT3R) quickly became the cornerstone of antiemetic manage-
ment1. However, the ability to prevent emesis in most patients receiving emetogenic
chemotherapy created the perception among medical oncologists that CINV was no
longer a significant problem. A recent survey showed that experienced oncologists and
oncology nurses underestimate substantially the extent to which CINV occurs, espe-
cially in case of delayed symptoms, when the problem becomes apparent when the pa-
tient is already at home2. Physicians accurately predicted acute CINV but overestimat-
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ed control rates for delayed emesis after both highly
(HEC) andmoderately emetogenic chemotherapy (MEC)
by up to 30%. It should be noted that the strongest pre-
dictor of delayed CINV is the occurrence of symptoms in
the acute phase, but delayed emesis arises in the absence
of acute symptoms in 18-24% of patients2,3.
Recently, a meta-analysis confirmed no difference in

efficacy for acute CINV among the first-generation,
short-acting 5-HT3R antagonists (ondansetron,
granisetron, dolasetron, tropisetron), except that
granisetron may be more efficacious than tropisetron
during the first 24 h following chemotherapy4. Combi-
nation of a 5-HT3R antagonist with a corticosteroid is
more effective than monotherapy for prophylaxis
against CINV5. However, a major problem is that short-
acting 5-HT3R antagonists have a modest impact on
symptoms in the delayed phase. A recent meta-analysis
of 10 studies of 5-HT3R antagonists supports the lack of
a benefit for prevention of delayed CINV6. Delayed
emesis induced by cancer chemotherapy can signifi-
cantly decrease the patient’s quality of life, as shown in
a study of nearly 300 patients receiving HEC or MEC7.
Recent developments in antiemetic care include the

approval of the first neurokinin-1 (NK1) receptor antag-
onist for acute and delayed CINV for use in combination
with standard antiemetic regimens and the approval of
palonosetron, the newest agent in the 5-HT3R antago-
nist class. This paper provides an update on the clinical
experience gained with palonosetron to date in the
management of CINV, with a special emphasis on more
significant clinical data recently reported in the litera-
ture. Ongoing trials with palonosetron are also outlined.

Palonosetron: a 5-HT3R antagonist
for acute and delayed CINV

Palonosetron, a second-generation 5-HT3R antago-
nist, differs from conventional serotonin antagonists in
that it has a markedly longer terminal half-life of elimi-
nation (40 h) and a higher binding affinity for 5-HT3R8.
Recent results indicate that palonosetron exhibits both
competitive and allosteric interactions with the 5-HT3R,

in contrast to the first-generation antagonists on-
dansetron and granisetron, which display strictly com-
petitive antagonism9. As allosteric interactions may in-
duce changes in the receptor conformation, it has been
speculated that palonosetron’s dual action on the 5-
HT3R could induce amplification of its inhibitory effect
at the primary receptor binding site.
Currently, three large phase III trials have been con-

ducted to compare palonosetron to older 5-HT3R antago-
nists. Two trials with an identical non-inferiority design
using MEC compared a single intravenous dose of
palonosetron (0.25 mg or 0.75 mg) with a single intra-
venous dose of ondansetron or dolasetron, all given im-
mediately prior to chemotherapy on day 110,11. The third
study compared single intravenous doses of palonosetron
(0.25 mg and 0.75 mg) with a single dose of ondansetron
immediately prior to chemotherapy in patients receiving
HEC12. All three randomized studies defined the primary
end point as complete response (no emesis/no rescue
antiemetics) in the acute phase. A number of secondary
end points, including complete response for the delayed
phase were also assessed. Efficacy results from phase III
trials with palonosetron given at the approved dose are
shown in Table 1.
In all three studies, antiemetic treatment was well

tolerated and themost commonly reported side effects
were mild headache and constipation. Results of regis-
tration trials showed that palonosetron is equally as, or
more efficacious than are older 5-HT3R antagonists in
the prevention of acute and delayed CINV. The func-
tional living index-emesis (FLIE) measurement of
quality of life data from phase III trials also showed
that significantly more patients treated with
palonosetron experienced no impact on daily life from
CINV than did patients treated with ondansetron or
dolasetron during the acute and delayed time periods
after MEC administration13. Palonosetron is the first
and, at present the only, 5-HT3R antagonist to have a
specific indication for the prevention of delayed eme-
sis in patients receiving MEC. However, the ability of
palonosetron to prevent delayed CINV could be simply
a carryover effect from better control of symptoms in
the acute phase.
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Table 1 - Complete response rates from phase III trials with palonosetron at the approved dose

Response rate (%)

Type of Reference n Comparator Study Palonosetron Comparator P value
treatment (dose in mg) period 0.25 mg

MEC 10 374 OND (32) Day 1 81 69 0.008
Days 2-5 74 55 <0.001

MEC 11 380 DOL (100) Day 1 63 53 0.049
Days 2-5 54 39 0.004

HEC 12 444 OND (32) Day 1 59 57 0.701
Days 2-5 45 39 0.180

MEC, moderately emetogenic chemotherapy; HEC, highly emetogenic chemotherapy; OND, ondansetron; DOL, dolasetron.



Analysis of pooled data from two phase III trials us-
ing MEC showed that 500 patients in all treatment
groups had no acute CINV, and 75% of them also expe-
rienced no delayed emesis14. Among emesis-free pa-
tients in the acute phase, a greater proportion receiv-
ing palonosetron had no delayed CINV compared with
those who received ondansetron or dolasetron (80% vs
69%; P = 0.005). A similar trend was noted for those pa-
tients who experienced acute CINV. These findings
suggest that the improved ability of palonosetron to
prevent delayed CINV is unlikely to be simply a carry-
over effect. However, significant shortcomings in ran-
domized studies of palonosetron are the absence of
corticosteroids and the lack of repetitive day dosing for
the comparator 5-HT3R antagonists.
Recommendations for antiemetic therapy in patients

receiving chemotherapy outlined both by the American
Society of Clinical Oncology (ASCO) and the National
Comprehensive Cancer Network (NCCN) did not select
a 5-HT3R antagonist as a preferred agent. ASCO recog-
nizes that palonosetron outperformed other 5-HT3R an-
tagonists in comparative studies, but the primary end
points only established non-inferiority15. Since
palonosetron is the only 5-HT3R antagonist approved
for delayed CINV, the NCCN suggests the use of a single
dose of palonosetron prior to the start of a 3-day
chemotherapy regimen instead of multiple daily doses
of oral or intravenous 5-HT3R antagonists16.

Recent clinical data on palonosetron

An open-label, multicenter, phase II study evaluated
the safety and efficacy of intravenous palonosetron ad-
mixed with dexamethasone to prevent CINV in patients
receiving MEC17. The antiemetic regimen consisted of
palonosetron (0.25 mg) plus dexamethasone (8 mg) on
day 1 prior to chemotherapy administration. Most of the

32 enrolled patients were women; the most common tu-
mor types involved the breasts, colon, and lungs. More
than half of the patients had not received prior
chemotherapy. Complete response (defined as no emesis
and no rescue medication) was achieved in 84% of pa-
tients during the acute phase, and in nearly 60% of the
patients during the delayed phase (Table 2)17-19. A total of
23 (72%) patients had no emetic episodes, 16 (50%) had
no nausea, and 21 (66%) used no rescue medication
throughout the 5-day study period.The combinationwas
well tolerated. When compared with pooled data from
two phase III palonosetron trials in a similar population
receiving MEC, the addition of dexamethasone resulted
in a 12% increase in benefit during the acute phase (com-
plete response rate 84% vs 72%)20. It is noteworthy that
prevention of acute CINV is paramount to successful
control of delayed and subsequent cycle emesis.
Aprepitant, the first NK1 receptor antagonist available

for clinical use, can increase the antiemetic efficacy of
treatment with HT3R antagonist plus dexamethasone for
prevention of acute and delayed CINV21. An open-label,
multicenter, phase II study assessed the efficacy of a sin-
gle intravenous dose of palonosetron (0.25mgonday 1 of
chemotherapy), along with 3 daily oral doses of aprepi-
tant (125 mg on day 1, 80 mg on days 2 and 3), and dex-
amethasone (12mgonday 1, 8mg ondays 2 and 3) in pa-
tients receiving MEC18. Fifty-eight patients were assess-
able; 47% were women with breast cancer and 55% had
received prior chemotherapy. Anthracycline/cyclophos-
phamide-based chemotherapy was the most commonly
administered regimen (41%). Complete response oc-
curred in 88% of patients during the acute phase and in
78% of patients during the delayed phase (Table 2). More
than 90% of patients during all time intervals had no
emetic episodes, and 57% to 71% of patients reported no
nausea during each of the 5 days following chemothera-
py administration. In addition, most patients (79%) did
not receive rescue medication during the study period.
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Table 2 - Complete response rates from recent phase II palonosetron trials in patients receiving MEC

Author n Antiemetic regimen Study period Response rate (%) 95% CI
(reference) (dose in mg)

Hajdenberg et al.17 32 PALO (0.25) on day 1 Day 1 84 67-95
DEX (8) on day 1 Days 2-5 59 41-76

Days 1-5 59 41-76

Grote et al.18 58 PALO (0.25) on day 1 Day 1 88 77-95

DEX (12) on day 1 Days 2-5 78 65-88
then (8) on days 2-3

APRE (125) on day 1 Days 1-5 78 65-88
then (80) on days 2-3

Navari et al.19 32 PALO (0.25) on day 1 Day 1 97 84-100

DEX (8) on day 1 Days 2-5 75 57-88

OLA (10) on day 1 Days 1-5 72 53-86
then (10) on days 2-4

MEC, moderately emetogenic chemotherapy; 95% CI, 95% confidence interval; PALO, palonosetron; DEX, dexamethasone; APRE, aprepitant;
OLA, olanzapine.



The most common adverse events (whether or not relat-
ed to study treatment) were constipation (21% of pa-
tients), diarrhea (17%), fatigue (16%), insomnia (14%),
and thrombocytopenia (10%), mostly mild in severity.
These results suggest the potential for improved control
of both acute and delayed CINV with the use of
palonosetron and dexamethasone plus aprepitant.
Concern has been expressed about the potential side

effects associated with multiple-day dexamethasone to
control CINV22. Olanzapine, an atypical antipsychotic
drug, has an affinity for several neurotransmitter recep-
tors including HT3R and has been shown to be an effec-
tive agent in controlling delayed CINV23. A recently pub-
lished open-label, phase II study evaluated whether
acute and delayed CINV can be effectively controlled in
patients receiving MEC and HEC with the use of
palonosetron plus olanzapine with dexamethasone giv-
en only before chemotherapy19. Eligible patients re-
ceived on day 1 of chemotherapy an antiemetic regimen
consisting of dexamethasone (8 mg orally or intra-
venously for MEC or 20 mg for HEC) and palonosetron
(0.25 mg) before chemotherapy. Patients also began
olanzapine, 10 mg orally, on day 1 and continued 10 mg
daily for days 2-4 following chemotherapy administra-
tion. Forty patients who were chemotherapy-naïve en-
tered the study. Most of the patients were women; the
most common tumor types involved the lungs, breasts,
and colon. Sixty-five percent of patients received at least
four cycles of chemotherapy on study. For the first cycle
of chemotherapy, the complete response for the acute
phase was 100% and for the delayed phase, 75% of 8 pa-
tients receiving HEC. Complete response rates for each
study period in 32 patients receiving MEC are shown in
Table 2. The proportion of patients with no nausea for
the acute phase was 100% and for the delayed phase,
78% in patients receiving MEC, and was respectively
100% and 50% in those receiving HEC. There was no
grade 3 or 4 toxicity attributable to the study drugs for
any of the cycles of chemotherapy. Olanzapine induced
no significant sedation, weight gain, or induction of sig-
nificant hyperglycemia during the study. The shortcom-
ing in this study is that the relative contribution of olan-
zapine and palonosetron to the effective control of CINV
cannot be determined.
Patients treated with multiple-day chemotherapy are

at risk of emesis with each day’s treatment. Repeat dos-
ing of palonosetron in the clinical setting of multiple-
day chemotherapy has not been studied and is not rec-
ommended despite palonosetron’s safety profile at high
doses16,24. A recently reported open-label, multicenter,
phase II trial assessed the safety and efficacy ofmultiple-
day dosing of palonosetron plus dexamethasone in pa-
tients receiving multiple-day cisplatin-based
chemotherapy for testicular cancer25. Forty-one patients
entered the study; 85% of patients were chemotherapy
naïve, and all but one patient received chemotherapy
consisting of bleomycin weekly, etoposide and cisplatin,
both on days 1-5. The antiemetic regimen consisted of
palonosetron, 0.25 mg once daily shortly before

chemotherapy on days 1, 3, and 5, plus dexamethasone:
20mg intravenously before chemotherapy on days 1 and
2, 8mg orally twice daily on days 6 and 7, and 4mg twice
daily on day 8. Safety and efficacy were assessed at 24-h
intervals for 9 days. Efficacy end points included emesis,
intensity of nausea and its interference with patient
functioning (evaluated by the Osoba nausea module),
and rescue medication. The multiple-day antiemetic
regimen was safe, and the most common adverse events
were headache and constipation, mostly mild in severi-
ty. More importantly, there was no evidence of cumula-
tive toxicity or any increase in the number or intensity of
adverse events as a result of systemic accumulation of
palonosetron when the drug was given three times over
5 days. Most of the patients had no emesis at any time
throughout days 1-5 (51%) or days 6-9 (83%). Even on
days 4 and 5 when an overlap of acute and delayed cis-
platin-induced emesis was most likely present, 68% and
71% of patients, respectively, were emesis free. The
antiemetic regimen also prevented severe nausea for
most patients, with at least 59% of patients experiencing
no or only mild nausea at any time on each study day.
More than 60% of patients required no rescue medica-
tion on any study day except day 4, when 46% of patients
had no rescue medication. Most patients reported that
nausea had little interference with daily functioning on
days 1-4 (72%) and days 5-9 (85%). Efficacy results of the
study are comparable to those of published studies eval-
uating 5-day treatment with ondansetron plus either a
day 1 through 5 regimen or a day 1 and day 2 regimen of
dexamethasone during multiple-day cisplatin-based
chemotherapy26,27 (Figure 1).

Ongoing studies with palonosetron

Among patients receivingMEC, the efficacy of a single
intravenous dose of palonosetron plus dexamethasone
(8mg intravenously) on day 1 will be compared with the
same regimen on day 1, followed by dexamethasone (4
mg orally twice daily) given also on days 2 and 3 in two
non-inferiority trials. In an open-label, multicenter,
randomized, controlled, phase III trial launched by the
ITMO oncology group, patients are eligible who have a
confirmed diagnosis of a solidmalignancy, who have re-
ceived no prior chemotherapy treatment, who have an
Eastern Cooperative Oncology Group (ECOG) perform-
ance status ≤2, and who are scheduled to receive a sin-
gle dose of a MEC on day 1. A similar disease-oriented
study is a double-blind, placebo-controlled, multicen-
ter, randomized trial conducted at European oncology
clinics including patients who are females, have a con-
firmed diagnosis of mammary carcinoma, have re-
ceived no prior chemotherapy, and are scheduled to re-
ceive a single dose of a MEC on day 1. The primary end
point of both studies is the proportion of patients
achieving a complete response during the 5 days follow-
ing the first cycle of chemotherapy. Secondary efficacy
end points include the following: the proportion of pa-
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tients achieving complete control (defined as no eme-
sis, no rescue medication, and no more than mild nau-
sea); the severity of nausea; patient global satisfaction
with antiemetic therapy, as measured by a visual analog
scale throughout the 5-day study; and quality of life,
measured via the FLIE questionnaire (only in the breast
cancer trial). Patient diaries are used to record emetic
episodes, use of rescue medication, patient global satis-
faction, and severity of nausea. Estimated number of
patients to be included in the ITMO study will be 330,
whereas it is planned that 300 patients will be enrolled
in the breast cancer trial.
Another disease-oriented study is an open-label, mul-

ticenter, phase II trial designed by the GOIM oncology
group to evaluate the efficacy of a single dose of
palonosetron plus dexamethasone (8 mg intravenously)
on day 1 in patients with colon cancer who are scheduled
to receive MEC. Eligible patients have histologically con-
firmed stage III colon carcinoma excised by curative sur-
gery, have an ECOG performance status ≤1, and are
scheduled to receive adjuvant chemotherapy with the
FOLFOX4 (fluorouracil, folinic acid, and oxaliplatin) regi-
men. The primary end point of the study is the propor-
tion of patients achieving a complete response during the
5 days following the first cycle of chemotherapy. Patient
diaries are used to record study parameters. The estimat-
ed number of patients to be included in the study is 81.
Preliminary results from the above studies are antici-

pated in 2008.

Conclusions

Palonosetron is an effective and safe new 5-HT3R an-
tagonist with provocative activity compared with the old-
er agents ondansetron and dolasetron in patients receiv-
ing MEC and HEC. However, there is a need to study the
effectiveness of palonosetron in combination with dex-
amethasone and perform properly designed trials in
which the short-acting, older 5-HT3R antagonist is repet-
itively dosed. Further studies are awaited, as is the evalu-
ation of the use of palonosetron in the clinical setting of
multiple-day chemotherapy. Although the clear-cut supe-
riority of palonosetron remains to be seen in future inves-
tigations, it may offer advantages of convenience over the
short-acting 5-HT3R antagonists due to its ability to be
given as a single intravenous dose prior to chemotherapy.
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