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NHS Palonosetron for prevention of nausea and vomiting

ABOUT THIS REPORT

This is one of a series of evaluations prepared by the Regional Drug and Therapeutics Centre. The
aim is to give objective information and guidance to commissioners of health services, prescribers and
others both on clinical aspects of the subject and on arrangements for prescribing. The reports are
prepared by a multidisciplinary team within the Centre and reviewed by health authority personnel and
appropriate external specialists. However, responsibility for the content and conclusions rests solely
with the Regional Drug and Therapeutics Centre. \We welcome comments on reports and
suggestions for future topics. The following reports are available:

Subject Date issued
Alglucerase for Gaucher’s disease July 1997
Taxanes in breast cancer July 1997

Somatropin for GHD in adults January 1998
February 1998

February 1998

New drugs for Alzheimer’s disease

Atypical antipsychotics

Dornase alfa for cystic fibrosis July 1998
Topotecan for ovarian cancer July 1998
Irinotecan for colorectal cancer July 1998
Interferon alfa for haematological malignancy July 1998
Antiretroviral therapy July 1998

Paclitaxel in ovarian cancer December 1998 (update)
May 1999 (update)

July 1999

July 1999

November 1999

November 1999

Interferon in MS

Octreotide

Drug treatment of obesity

Low molecular weight heparins in venous thrombo-embolic disease

Low molecular weight heparins in unstable coronary artery disease

Ribavirin and interferon alfa for chronic hepatitis C March 2000
Temozolomide for high grade gliomas May 2000

New drugs for rheumatoid arthritis May 2000
Verteporfin for age related macular degeneration November 2000
lloprost and epoprostenol in the management of pulmonary February 2001
hypertension

Atypical antipsychotics in the management of dementia June 2001
Interferon alfa in the management of malignant melanoma November 2001
Imatinib (Glivec®, STI-571), in the management of chronic myeloid November 2001
leukaemia

Agalsidase alfa and beta in the management of Fabry disease July 2002
Carbamyl glutamate in the management of July 2002
N-acetylglutamate synthetase deficiency

Erythropoietin in the management of cancer related anaemia July 2002
Drotrecogin alfa (activated) in the management of severe sepsis December 2002
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An update on newer agents for the treatment of pulmonary February 2004
hypertension

The use of adefovir dipivoxil for the treatment of chronic hepatitis B May 2004
infection

The use of teriparatide in the management of osteoporosis July 2004

The use of ibandronic acid in the management of hypercalcaemia August 2005
of malignancy, bone pain and the prevention of skeletal events
associated with skeletal metastases

The use of pegvisomant in the management of acromegaly January 2006

The use of pemetrexed in the management of malignant pleural February 2006
mesothelioma

The use of bortezomib second-line in the management of multiple March 2006
myeloma

The adjuvant use of docetaxel or paclitaxel in the management of March 2006
early stage breast cancer

The use of erlotinib in the management of non-small cell lung March 2006
cancer

The use of ibritumomab in the management of B-cell follicular non-  narch 2006
Hodgkin’s lymphoma

The use of rituximab in combination with CVP chemotherapy forthe narch 2006
management of follicular non-hodgkins lymphoma.

The use of omalizumab in the management of severe, persistant, June 2006
allergic asthma

The use of alemtuzumab in the management of chronic lymphocytic  parch 2007
leukaemia
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SUMMARY

Chemotherapy-induced nausea and vomiting (CINV) is an important adverse
effect to control in cancer patients. It can impair patients’ quality of life,
cause dehydration, electrolyte imbalances and malnutrition and may result
in refusal of treatment.

CINV can be categorised as acute (nausea and vomiting in the first 24 hours
following chemotherapy), delayed (occurring 24 or more hours after
chemotherapy) or anticipatory (occurring prior to chemotherapy).

Highly emetogenic chemotherapy agents (HEC) are likely to cause emesis in
over 90% of patients in the absence of antiemetic prophylaxis. Moderately
emetogenic agents (MEC) are likely to cause emesis in 30 — 90% of patients.

Palonosetron is a 5HT; antagonist licensed for the prevention of acute CINV
associated with HEC and the prevention of CINV associated with MEC. It is
the fifth member of the class of 5HT; antagonists and has a substantially
longer half life than the other four. It is only available for intravenous use;
the other four are also available as oral formulations and one (ondansetron)
in suppository formulation.

Three non-inferiority, randomised controlled trials assessed the efficacy and
tolerability of palonosetron compared to ondansetron and dolasetron in
acute CINV following MEC and HEC. In all three studies, intravenous (iv)
palonosetron was found to not be inferior to either iv ondansetron or iv
dolasetron when administered as single doses. In one trial, further analysis
showed a statistically significant benefit of palonosetron over ondansetron
in the acute time period.

These studies were limited in that they did not take account of the
recommended combination of a 5HT; antagonist and dexamethasone in this
patient group, and used single doses of the comparators when it might have
been expected in practice to use repetitive daily dosing, particularly over the
period of potential delayed emesis.

No clinically relevant differences in adverse effects between palonosetron
and ondansetron/dolasetron were seen in any of the trials. The most
common adverse effects related to the trial therapy were headache and
constipation.

At the time of publication, palonosetron had a higher acquisition cost for the
acute phase. This was also true in the delayed phase.

Palonosetron may be suitable for second or third-line use after other 5HT;
antagonists have been tried, however this paper did not study the efficacy of
palonosetron in patients unresponsive to other 5HT; antagonists. The oral
formulation is usually preferred by patients, and this along with costs must
be taken into consideration when selecting the preferred 5HT; antagonist for
an individual patient.

Regional Drug and Therapeutics Centre (Newcastle)
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BACKGROUND

It is important to control chemotherapy-induced nausea and vomiting (CINV) in
cancer patients because it is one of the most feared side effects of chemotherapy. '
It is a significant side effect experienced by many cancer patients, and can impair
patients’ quality of life and in serious cases, cause dehydration, metabolic
disturbances, aspiration pneumonia and malnutrition. 2 This may result in refusal of
treatment. Therefore, control of nausea and vomiting is an important part of the
overall treatment programme for cancer patients. 2

CINV can be categorised in three ways;

1. ‘Acute’ — where nausea and vomiting occur within 24 hours after
chemotherapy has started 2

2. ‘Delayed’ — vomiting occurring 24 hours or more after chemotherapy °
3. ‘Anticipatory’ — if CINV occurs prior to chemotherapy administration 2

It is important to control nausea and vomiting in the acute period because there is a
correlation with control of delayed CINV with acute nausea and vomiting. Failure to
control CINV in the acute phase is highly predictive for delayed emesis in the same
cycle * and for acute nausea and vomiting with subsequent cycles. ° Delayed
vomiting is hard to treat and is associated with an increased likelihood of acute and
delayed emesis in future cycles. *

It appears probable that different antineoplastic agents can be classified according to
their potential for emetogenicity. The emetogenic potential of various antineoplastic
agents is summarised in Appendix 1. ® A highly emetogenic agent (e.g. cisplatin
0 50 mg/m?) is likely to cause emesis in over 90% of patients in the absence of
effective antiemetic prophylaxis. A moderately emetogenic agent (e.g.
cyclophosphamide 0 1,500 mg/ml/m?) is likely to cause emesis in 30 — 90% of
patients in the absence of antiemetic prophylaxis. In contrast, minimally emetic
agents (e.g. fludarabine or rituximab) are likely to cause emesis in less than 10% of
patients. ® Other factors that may influence the possibility of CINV include specific
patient factors (e.g. symptoms are more common in females, 7patients with
pre-existing nausea and those who experienced previous CINV). © This review
covers CINV due to highly and moderately emetogenic chemotherapy agents only.

Antineoplastic agents cause nausea and vomiting by action at various sites, and
some act at multiple sites. For most agents, the most common mechanism is
thought to be activation of the chemoreceptor trigger zone. Neurotransmitters
located in the chemoreceptor trigger zone area of the brain that may be involved in
emesis include dopamine, serotonin, histamine and norepinephrine amongst others.>

S-Hydroxytryptamine (serotonin) type 3 receptor antagonists (5HT3 antagonists) are
licensed for use in CINV. Their exact mechanism of action is not known but it is
believed they have both a central and peripheral effect. The gastrointestinal tract
contains 80% of the body’s serotonin supply, and during chemotherapy, cells that
line the tract are damaged and release serotonin. Serotonin stimulates vagal
afferent neurons that activate the vomiting centre or directly activate the
chemoreceptor trigger zone. 5HT3 inhibitors block the serotonin receptors and
therefore the cascade of events that lead to nausea and vomiting is blunted or
blocked from further activation. 2

6 Regional Drug and Therapeutics Centre (Newcastle)
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There are five 5HT3 antagonists currently licensed in the United Kingdom of which
ondansetron was the first to be licensed; the other four are granisetron, tropisetron,
dolasetron and palonosetron.

A summary of the characteristics of the five 5HT3 antagonists is given in table 1:
TABLE 1: COMPARISONS OF LICENSED 5HT; ANTAGONISTS

5HT; antagonist | Formulation Half life in cancer patients (hours) 8
Ondansetron iv, oral & rectal 4.0

Granisetron iv & oral 9.0-11.0

Tropisetron iv & oral 8.0

Dolasetron iv & oral 7.5

Palonosetron iv 128.0

Palonosetron (Aloxi®, Cambridge Laboratories) is licensed for the prevention of acute
nausea and vomiting associated with highly emetogenic cancer chemotherapy (HEC)
and the prevention of nausea and vomiting associated with moderately emetogenic
cancer chemotherapy (MEC). ° The main difference between the 5HT5 antagonists is
that palonosetron has a significantly longer half life and greater receptor binding
affinity than the others.  Palonosetron is only available in intravenous (iv) form:; °
250 micrograms is administered as a single iv bolus approximately 30 minutes
before the start of chemotherapy. Repeated dosing within a seven-day interval is not
recommended. The efficacy of palonosetron in the prevention of nausea and
vomiting induced by HEC may be enhanced by the addition of a corticosteroid, for
example dexamethasone, administered prior to chemotherapy. In general,
5HT3; antagonists are considered more effective when administered with
corticosteroids. Combination therapy with corticosteroids is now the recommended
standard for antiemetic control against moderate to high emetic risk chemotherapy. © 2

CURRENT GUIDANCE

The National Institute for Health and Clinical Excellence (NICE) has not issued any
guidance in this area; however the Scottish Medicines Consortium reviewed the use
of palonosetron in October 2005 and stated:

‘Palonosetron is accepted for use within NHS Scotland for the prevention of
acute nausea and vomiting associated with highly emetogenic cancer
chemotherapy and the prevention of nausea and vomiting associated with
moderately emetogenic cancer chemotherapy.

It is as effective as other 5HT; antagonists in preventing emesis when given as a
single intravenous injection following highly emetogenic chemotherapy in the
acute phase and moderately emetogenic chemotherapy in the acute and delayed
phases post-chemotherapy.’ ™°

The American Society of Clinical Oncology (ASCQ) updated their guidelines for anti-
emetics in oncology in 2006. ® In summary, they state that a three-drug combination
of aprepitant [a neurokinin type 1 (NK1) receptor antagonist antiemetic],
dexamethasone and a 5HT3 antagonist is recommended before chemotherapy of
high emetic risk.

7 Regional Drug and Therapeutics Centre (Newcastle)
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For patients receiving chemotherapy of moderate emetic risk, a two-drug
combination is recommended — a 5HT3; antagonist and dexamethasone. With
regards to choice of 5HT; antagonist, it stated that ‘at equivalent doses for the
prevention of acute emesis, 5HT3 serotonin receptor antagonists have equivalent
safety and efficacy and can be used interchangeably’. This committee therefore did
not designate a preferred 5HT3 antagonist.

The purpose of this report is to evaluate the safety and efficacy of palonosetron in
the treatment of CINV. The main comparators to palonosetron are the other 5HT3
antagonists.

EFFICACY

Three key trials and a further subgroup study in elderly patients are evaluated in this
section. The trials compared the safety and efficacy of palonosetron with
ondansetron or dolasetron. The primary endpoint for all four trials was the proportion
of patients achieving a complete response (CR) i.e. no emetic episode & no use of
rescue medication during the first 24 hours following chemotherapy administration.
This is considered to be a highly accurate and reliable measure and has been shown
to correlate with the patients’ perception of emesis. > The ASCO Update committee
recommends the use of this endpoint for the guideline development process. >

Whilst all trials examined both acute and delayed CINV, the primary endpoints only
considered the acute phase ie. the first 24 hours following chemotherapy
administration. All trials also studied either MEC or HEC.

MODERATELY EMETOGENIC CHEMOTHERAPY (MEC)

A double-blind, randomised controlled, phase Ill, stratified non-inferiority study
compared the efficacy and tolerability of single iv doses of palonosetron or
ondansetron administered before initiation of MEC. " Eligible patients included both
those that were chemotherapy naive and non-naive. No patient received pre-
treatment with corticosteroids (which is normally now recommended). > The primary
endpoint was the proportion of patients achieving a CR.

There were many secondary endpoints, which included the proportion of patients
achieving a CR in the delayed time period (24 — 120 hours), quality of life, number of
emetic episodes daily, severity of nausea, time to first emetic episode, time to
administration and need for rescue medication and time to treatment failure.

Patients (n = 570) were randomised to receive a single iv dose of palonosetron
0.25 mg, 0.75 mg or ondansetron 32 mg. Seven patients did not receive study
medication, leaving 563 evaluable for efficacy in the intention-to-treat cohort. The
majority of patients were female (72%), non-smokers (69%), white Caucasian (99%)
and had previously received chemotherapy (58%). The most common cancer type
was breast cancer (57%), which may explain the high female proportion, and the
three most common chemotherapy drugs received were cyclophosphamide (63%),
doxorubicin (48%) and cisplatin (18%).

8 Regional Drug and Therapeutics Centre (Newcastle)
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The CR results are shown below in table 2.
TABLE 2: COMPLETE RESPONSE RATES IN THE INTENTION-TO-TREAT GROUP (N=563)

Time (hours) Ondansetron | Palonosetron 0.25 mg | Palonosetron 0.75 mg

32 mg (n=185) | (n=189) (n=189)

% % Difference % Difference

(97.5% CI) (97.5% CI)

Acute (0-24) | 68.6% 81.0% | 1.8% to 22.8%, | 73.5% | -6.1% to 15.9%,
(Primary endpoint) (p = 0.0085) (p = 0.3067)
Delayed (24-120) | 55.1% 74.1% | 7.5% to 30.3%, | 64.6% | -2.4% to 21.3%,
(Secondary endpoint) (p < 0.001) (p = 0.0730)
Overall (0-120) | 50.3% 69.3% | 7.4% to 30.7%, | 58.7% | -3.6% to 20.5%,
(Secondary endpoint) (p < 0.001) (p=0.1192)

N.B. These 97.5% confidence intervals are for the difference between palonosetron
0.25 or 0.75 mg dose group and the ondansetron group. ‘p’ value comparisons are
significant at the 0.025 level (i.e. when 97.5% CI do not include zero).

Palonosetron 0.25 mg was shown to not be inferior to ondansetron 32 mg during the
acute phase, the primary endpoint. It was also not inferior for the secondary
endpoints of the delayed and overall time periods. The licensed dose of
ondansetron is in the range of 8 — 32 mg per day and to protect against delayed or
prolonged emesis after the first 24 hours, oral or rectal treatment should be
continued for up to five days after a course of treatment. '? In contrast, repeated
dosing with palonosetron within a seven day interval after the initial 0.25 mg iv dose,
is not recommended. ° The secondary endpoint of delayed CR may not be a fair
comparison as further doses of ondansetron would have been expected to have
been administered, considering its much shorter half life.

Overall, this trial showed that palonosetron given as a single iv dose was not inferior
to a single iv dose of ondansetron. Although this was a non-inferiority trial, further
analysis did show a statistically significant benefit of palonosetron over ondansetron
in the acute time period. It is unclear how applicable this would be in practice as it is
recommended that patients receiving MEC should be given dexamethasone in
combination with a 5HT; antagonist, > and no patients received prophylactic
corticosteroids in this study.

A further randomised, double-blind, phase Ill, comparative, non-inferiority study
evaluated the efficacy and safety of single iv doses of palonosetron and dolasetron in
preventing acute and delayed CINV after MEC. ' Eligible patients were aged 0 18
years, and those who experienced mild nausea with any previous chemotherapy
were included at the investigators’ discretion.

The primary endpoint was the proportion of patients with a CR in the acute period
after administration of chemotherapy. Secondary endpoints included the proportion
of patients with a CR during the delayed and overall time periods.

Of the 592 patients randomised, nine did not receive any treatment. The reason for
this is not stated. Patients were randomly assigned to palonosetron 0.25 mg
(n=194), palonosetron 0.75 mg (n=196) or dolasetron 100 mg (n=193).

9 Regional Drug and Therapeutics Centre (Newcastle)
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Fourteen further patients were excluded from the intention-to-treat analyses (one
patient received chemotherapy with unacceptably low emetogenic potential and 13
had enrolled at a subsequently disqualified site). The majority of patients were
female (82.1%), 60.5% were Hispanic, 31.3% were white and 66.8% were
chemotherapy naive. The most common cancer was breast (approximately 64%)
followed by lung (approximately 8%). A late protocol amendment allowed concurrent
corticosteroids, however only approximately 5% of patients received corticosteroids.
The most common chemotherapy regimens administered contained an anthracycline
and cyclophosphamide (64%).

The results are shown in table 3.
TABLE 3: COMPLETE RESPONSE RATES IN THE INTENTION-TO-TREAT GROUP (N=569)

Time (hours) Dolasetron Palonosetron 0.25 mg | Palonosetron 0.75 mg

100 mg | (n=189) (n=189)

(n=191) % Difference % Difference

% (97.5% Cl) (97.5% CI)
Acute (0-24) | 52.9% 63.0% | -1.7% to 21.9%, | 57.1% | -7.7% to 16.2%,
(Primary endpoint) (p = 0.049) (p=0.412)
Delayed (24-120) | 38.7% 54.0% | 3.4% to 27.1%, | 56.6% | 6.0% to 29.7%,
(Secondary endpoint) (p = 0.004) (p <0.001)
Overall (0-120) | 34.0% 46.0% | 0.3% to 23.7%, | 47.1% | 1.3% to 24.8%,
(Secondary endpoint) (p =0.021) (p=0.012)

N.B. These 97.5% confidence intervals are for the difference between palonosetron
0.25 or 0.75 mg dose group and the dolasetron group. ‘p’ value comparisons are
significant at the 0.025 level. (i.e. when 97.5% CI do not include zero).

The primary endpoint of non-inferiority was proven in the acute period for both
palonosetron doses compared with dolasetron. Significantly higher CR rates were
seen for both palonosetron doses in the delayed period, but as with ondansetron in
the previous trial, the dolasetron summary of product characteristics (SPC)
recommends that to protect against delayed nausea and vomiting after the cessation
of a chemotherapy cycle, a 200 mg single daily dose of dolasetron tablets is
recommended. The SPC goes on to state that dolasetron iv or tablets may be
administered for up to a maximum of four consecutive days in relation to any one
chemotherapy cycle. ™ This might explain the decline in response rates after the
acute period.

This study demonstrates that palonosetron 0.25 mg and 0.75 mg were not inferior
when compared to dolasetron in treating CINV after MEC. It should be noted that
patients included in the trial were not representative of the UK population, as the
ethnic background in this trial is very different, with over 60% of patients of Hispanic
origin.  Furthermore, a very small proportion of patients received concurrent
corticosteroids, as discussed previously.

A retrospective post hoc analysis has been published using pooled data from two
randomised, controlled, phase |l studies comparing single iv doses of palonosetron
and ondansetron/dolasetron given to elderly patients (0 65 years) prior to MEC. °
These studies are described in more detail above (Gralla R et al'’ and Eisenberg P
et al'®). The study designs were identical and the primary outcome was the
proportion of patients achieving a CR during the acute period.

10 Regional Drug and Therapeutics Centre (Newcastle)
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Elderly patients have been reported to be less prone to CINV, but there can be
complications due to comorbidities, polypharmacy, higher risks of dehydration and
impaired cognition. The objective of this post hoc analysis was to evaluate the
efficacy and safety of 5HT3 antagonists in elderly patients.

Of the 754 patients from the intention-to-treat cohorts in the original studies, 165 and
171 elderly patients respectively, were evaluable for efficacy and safety. The mean
age in this subset was 71 years. Breast (40%) and lung (10%) cancers were the
most common, with the most frequently administered chemotherapy agents being
cyclophosphamide (49%), doxorubicin (26%) and carboplatin (22%). Less than half
of patients (40%) were chemotherapy naive prior to this study. Dexamethasone was
administered to 3% of elderly patients in the dolasetron study and none in the
ondansetron study.

For the primary endpoint of the proportion of patients with CR in the acute time
period, palonosetron patients had a higher CR (84.8% vs 74.4%) but treatment group
differences were not significantly different (p > 0.025).

HIGHLY EMETOGENIC CHEMOTHERAPY (HEC)

A double-blind, randomised, non-inferiority, phase Ill study evaluated the efficacy
and safety of palonosetron compared with ondansetron administered before HEC in
preventing acute and delayed CINV. ' Eligible patients included those who were
naive or non-naive to chemotherapy. Use of prophylactic dexamethasone 20mg iv
was allowed at the discretion of the physician. Exclusion criteria included patients
who had a history of moderate to severe vomiting following any previous
chemotherapy. The primary endpoint was CR during the acute phase (0 — 24 hours
post-chemotherapy). There were numerous secondary endpoints, including CR
rates for the delayed (24 — 120 hours) and overall (0 — 120 hours) phases, number of
emetic episodes, time to first emetic episode, time to treatment failure and severity of
nausea.

Patients (n = 673) were randomised to single iv doses of palonosetron 0.25 mg

(n = 225), palonosetron 0.75 mg (n = 225) or ondansetron 32 mg (n = 223). Six
patients were excluded from the intention-to-treat analysis as they were from a
disqualified site. Just over half of patients were female (51.1%), 59.5% were white
Caucasian, 58.9% were chemotherapy naive and the most common tumour type
was ovarian (17.7%) followed by lung (14.7%).

High dose cisplatin (83.1%) and cyclophosphamide (25.3%) were the most common
chemotherapy agents administered. The majority of palonosetron patients (67.3%)
and ondansetron patients (66.5%) received prophylactic dexamethasone.

11 Regional Drug and Therapeutics Centre (Newcastle)
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The CR results are shown in table 4.
TABLE 4: COMPLETE RESPONSE RATES IN THE INTENTION-TO-TREAT-GROUP (N=667)

Time (hours) Ondansetron | Palonosetron 0.25 mg | Palonosetron 0.75 mg
32 mg (n=221) | (n=223) (n=223)
% % Difference % Difference
(97.5% CI) (97.5% CI)
Acute (0-24) | 57.0% 59.2% | -8.8% to 13.1%, | 65.5% | -2.3% to 19.2%,
(Primary endpoint) (p=0.701) (p =0.079)
Delayed (24-120) | 38.9% 45.3% | -4.6% to 17.3%, | 48.0% | -1.9% to 20.0%,
(Secondary endpoint) (p = 0.180) (p = 0.056)
Overall (0-120) | 33.0% 40.8% | -2.9% to 18.5%, | 42.2% | -1.6% to 19.8%,
(Secondary endpoint) (p = 0.095) (p = 0.051)

N.B. These 97.5% confidence intervals are for the difference between palonosetron
0.25 or 0.75 mg dose group and the ondansetron group. ‘p’ value comparisons are
significant at the 0.025 level. (i.e. when 97.5% CI do not include zero).

The primary endpoint of non-inferiority during the first 24 hours after chemotherapy
was met. Palonosetron at both doses produced higher CR rates, as shown in the
table above, but as described earlier, it would normally be expected that ondansetron
dosing would be repeated after 24 hours, whereas palonosetron is not recommended
to be repeated. This might explain the apparently poorer performance of
ondansetron after the initial 24 hours.

Overall, this trial showed that palonosetron 0.25 mg and 0.75 mg, as single iv doses,
were not inferior to a single iv dose of ondansetron 32 mg in the 24 hours after HEC
was administered.

SUMMARY

Trial results for the three non-inferiority studies are summarised in table 5. The
primary endpoint was identical in all three trials, and the trial designs were very

similar.

TABLE 5: COMPLETE RESPONSE RATES IN THE THREE TRIALS (ACUTE PHASE RESULTS)

Trial Chemotherapy | Control Group | CR 0.25 mg CR Control
Palonosetron

Gralla et al" MEC Ondansetron | 81.0% 68.6%

Eisenberg et al” | MEC Dolasetron 63.0% 52.9%

Aapro et al'® HEC Ondansetron | 59.2% 57.0%

All three studies demonstrated that a single iv dose of palonosetron 0.25 mg was not
inferior to either a single iv dose of dolasetron or ondansetron for CINV in the 24
hours following chemotherapy. This non-inferiority was proven for both MEC and
HEC. The trials were powered and designed as non-inferiority studies, however in
Gralla et al"', further analysis did show a statistically significant benefit of
palonosetron over ondansetron in the acute time period. This was not the case in
the other two trials. There were some main limitations of all of the trials:

12 Regional Drug and Therapeutics Centre (Newcastle)
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Firstly there was little or no use of concomitant dexamethasone in the trials, (apart
from Aapro et al '®), which is considered standard therapy in treating CINV, and
therefore it is unknown how palonosetron would compare with
ondansetron/dolasetron within a more standard regimen. The second limitation
concerned the dosing regimen of both dolasetron and ondansetron. Both drugs have
much shorter half lives than palonosetron and multiple doses are recommended to
be given over the delayed period following chemotherapy. In all three trials, only a
single dose was given and therefore it is questionable whether this was a fair
comparison against the much longer acting palonosetron in the days following
chemotherapy. It is worth also mentioning that the ASCO guidelines state that there
is conflicting evidence on the effectiveness of 5HT3; antagonists for preventing
delayed emesis. ° The doses used were also dissimilar to those used in the UK.
Palonosetron 0.25 mg iv was compared in the trials to ondansetron 32 mg, which is
rarely used in the UK due to adverse effects; lower doses such as 8 mg twice a day
are used, hence this should be borne in mind when studying the clinical trials. '’

ADVERSE EFFECTS

In Gralla et al, " 562 patients were evaluated for safety and 61.0% of palonosetron
0.25 mg, 66.5% of palonosetron 0.75 mg and 64.2% of ondansetron groups
experienced at least one adverse effect (AE). Most AEs (84%) were deemed to be
associated with the patients’ cancer and/or chemotherapy regimens. The most
common AE related to the study medication was headache [palonosetron 0.25 mg
(4.8%), palonosetron 0.75 mg (5.3%) and ondansetron 32 mg (5.3%)]. There were
two withdrawals due to AEs, one (debility) in the palonosetron 0.75 mg group was
possibly related to the study medication and one (pulmonary embolism) in the
ondansetron group was assessed as unrelated to the study medication.

In Eisenberg et al, ° 582 patients were assessed for safety and no AE-related
withdrawals were reported. There were no clinically relevant differences with
regards to the overall incidences of AEs. The most common treatment-related
reactions with palonosetron 0.25 mg, 0.75 mg and dolasetron 100 mg were
headache (14.5%, 15.4% and 16.5% respectively) and constipation (7.3%, 9.2% and
6.2% respectively).

In Aapro et al, '® 673 patients were evaluated for safety and 72% (palonosetron 0.25
mg), 79% (palonosetron 0.75 mg) and 73% (ondansetron 32 mg) reported any AE.
Over 90% were described as mild or moderate and about 80% were judged to be
unrelated to the study medication. The most commonly reported treatment-related
AEs were headache (8.0%, 12.4% and 10.8% respectively) and constipation (4.4%,
7.6% and 2.2% respectively). The incidence and severity of AEs were low and
similar in all the treatment groups.

Table 6 shows the most common treatment related AEs seen in these three trials.
As can be seen, the AE incidences are comparable. All three reported no clinically
relevant differences between palonosetron and ondansetron/dolasetron.
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TABLE 6: MOST COMMON TREATMENT RELATED ADVERSE EFEECTS IN THE THREE TRIALS

Gralla et al"’ Eisenberg et al™ Aapro et al'®

‘P"025mg|‘O32mg|‘P 025 mg| ‘D 100 mg | ‘P 0.25mg | ‘O 32 mg

(n=187) (n=187) | (n=193) (n=194) (n = 225) (n = 223)
Headache 4.8% 5.3% 14.5% 16.5% 8.0% 10.8%

(n=9) (n=10) (n =28) (n=32) (n=18) (n=24)
Constipation | 1.6% 1.6% 7.3% 6.2% 4.4% 2.2%

(n=23) (n=23) (n=14) (n=12) (n=10) (n=5)
Diarrhoea - - 1.6% 2.1% 1.3% 2.2%

(n=23) (n=4) (n=23) (n=5)

Dizziness 0.5% 3.2% 1.6% 2.1% - -

(n=1) (n=6) (n=3) (n=4)

N.B. ‘P’ — Palonosetron, ‘O’ — Ondansetron, ‘D’ - Dolasetron

DOSAGE, ADMINISTRATION AND COST

Palonosetron is licensed to be administered as a single iv bolus dose of 0.25 mg
approximately 30 minutes before chemotherapy. ° Repeat dosing within a seven-day
interval is not recommended. The SPC also states that the efficacy in preventing
nausea and vomiting induced by HEC may be enhanced by the addition of a
corticosteroid administered prior to chemotherapy. Palonosetron costs £55.89
(excluding VAT) for a 5 ml vial containing 0.25 mg. "® The comparative costs of the
other 5HT; antagonists in doses for both acute and delayed CINV are listed in table
7 (all excluding VAT). Itis important to be aware that these costs may vary between
NHS organisations.

TABLE 7: COMPARATIVE COSTS OF 5HT; ANTAGONISTS (MINUS VAT) & '

f;alonosetron 8ndanstron Granisetron '° | Dolasetron ™ ;I;ropisetron
Acute Time | £55.89 £5.56 £5.93 - £17.79 | £13.00 £12.16
Period - iv (iv 0.25 mg) (iv 32 mg) (iv 3-9 mg) (100 mg iv) (iv 5 mg)
Acute Time | N/A £0.24 £3.93 (2mg | £14.00 N/A
Period - oral (16 mg oral) | oral) (200mg oral)
Delayed Repeat dosing | £1.21 Not stated in | £42.00 £53.86
Time Period | not (oral 8 mg bd | SPC (oral 200 mg | (oral 5 mg for
—max dose | recommended | for 5 days) for 3 days) 5 days)

As can be seen above, palonosetron is significantly more expensive than the other
5HT3; antagonists for similar doses. Costs for ondansetron and granisetron have
been obtained from the PASA website *°, and are substantially less expensive than
the other 5HT; antagonists. The 32 mg ondansetron iv dose is the US standard and
was that used in the trials but has been reported as being rarely used in the UK.
Lower doses have been used anecdotally in the UK (8 mg iv followed by 8 mg twice
a day for one to three days) which have been seen to give as good a response, with
a substantial cost saving. "’

Caution is needed in interpreting the costs for the delayed time periods, however, as
a direct comparison between the 5HT; antagonists is not necessarily accurate.
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The other 5HT3 antagonists have much shorter half lives and, as such, are designed
to be given in repetitive daily doses, simply adding costs together from the two
phases will not give an accurate comparison. The ondansetron dose in the acute
time period was that used in the three clinical trials, hence was used here.
According to the SPC, this dose is the maximum stated, and other options include
doses ranging between 8 and 24 mg in the first 24 hours, depending on patient
response. "2 This would give some savings on the drug cost, but might necessitate
more nursing time. It is important to also bear in mind the questionable role of 5HT3
antagonists in delayed nausea and vomiting. >

It is also worth considering that the other four 5HT3; antagonists are available in
different forms, hence, savings could be made in both cost of drug and
administration and nursing time if the patient is able to tolerate the oral or rectal form
and does not require iv therapy.

PLACE IN TREATMENT

Palonosetron has been shown in three phase Ill trials to be non-inferior to
ondansetron and dolasetron. The trials were powered and designed as non-
inferiority studies; however in Gralla et al "', further analysis did show a statistically
significant benefit of palonosetron over ondansetron in the acute time period.

There were some limitations with the three trials comparing palonosetron to
ondansetron and dolasetron.  These included the omission of concomitant
dexamethasone and no repeating of ondansetron/dolasetron, the efficacy of which
would have decreased considerably over time due to much shorter half lives.
Whether the limitations described enabled these drugs to be true comparators is
unclear. Palonosetron 0.25 mg iv was compared in the trials to ondansetron 32 mg,
which is rarely used in the UK due to adverse effects; lower doses such as 8 mg
twice daily are often used, hence this should be borne in mind when studying the
clinical trials.

The main difference of palonosetron over the other 5HT3 antagonists is an extended
half life, but whether this translates into improved outcomes for patients has not been
shown. It is available as a single iv dose, which has some advantages over multiple
dosing in that it can reduce staff time. The dosages of the other 5HT3 antagonists
can be adjusted according to patient need, and this flexibility may be a consideration.
If a patient suffered serious adverse effects once palonosetron had been
administered; this may be difficult to manage due to the long half life.

As a single iv dose, palonosetron is considerably more expensive than the other
S5HT3 antagonists. It may have a role as second or third line treatment after other
5HT3 antagonists have been tried first, however this paper did not study the efficacy
of palonosetron in patients unresponsive to other 5HT3 antagonists. It is important to
recognise that recent American guidelines did not specify a preferred 5HT3
antagonist and stated that 5HT3 antagonists have equivalent efficacy and safety.
Although the three trials studied were all non-inferiority trials, one did show
palonosetron to be superior in the acute phase, but the other two did not. Whether
this difference outweighs the increased cost of palonosetron is unlikely.

There may be a cohort of patients in whom the single iv dose may be an advantage,
but the majority of patients would be expected to be appropriately managed on one
of the other four 5HT3 antagonists.
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The options of oral formulations, and considerably cheaper costs outweigh the
shorter half life disadvantages of these anti-emetics.

ARRANGEMENTS FOR PRESCRIBING

Palonosetron is suitable only for prescribing in specialist cancer centres or cancer

units, prior to MEC or HEC.
necessary for this drug.

FUTURE DEVELOPMENTS

A further anti-emetic referred to in this document is aprepitant (Emend®, Merck,
Sharp & Dohme Ltd), a neurokinin type 1 (NK1) receptor antagonist, which is
licensed for the prevention of acute and delayed nausea and vomiting associated
with highly emetogenic cisplatin-based cancer chemotherapy. It is also licensed for
the prevention of nausea and vomiting associated with MEC and is given as part of a

regimen that includes a corticosteroid and a 5HT3 antagonis
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APPENDIX 1 — Emetogenic potential of some antineoplastic agents °

Level

Agent

High Emetic Risk
(> 90% frequency of
emesis)

Doxorubicin or epirubicin with
cyclophosphamide

Carmustine > 250 mg/m?
Cisplatin 0 50 mg/m?
Cyclophosphamide >1,500 mg/m?

Dacarbazine
Mechlorethamine
Procarbazine (oral)
Streptozocin

Moderate Emetic Risk
(30 - 90% frequency of
emesis)

Aldesleukin >12-15 million units/m*
Amifostine > 300mg/m?

Arsenic trioxide

Azacitidine

Busulfan > 4 mg/day

Carboplatin

Carmustine 0 250 mg/m?

Cisplatin < 50 mg/m?
Cyclophosphamide 0 1,500 mg/m?
Cyclophosphamide (oral)
Cytarabine > 1 g/m?

Dactinomycin

Daunorubicin

Doxorubicin

Epirubicin

Etoposide (oral)
Idarubicin

Ifosfamide

Imatinib (oral)
Irinotecan

Lomustine

Melphalan > 50 mg/m?
Methotrexate 250 to

> 1,000 mg/m?
Oxaliplatin > 75 mg/m?
Temozolomide (oral)
Vinorelbine (oral)

Low Emetic Risk
(10 - 30% frequency of
emesis)

Amifostine 0 300mg
Bexarotene
Capecitabine
Cetuximab

Cytarabine (low dose)
100 — 200mg/m?
Docetaxel

Doxorubicin (liposomal)
Etoposide
5-Fluorouracil

Fludarabine (oral)
Gemcitabine
Methotrexate > 50 mg/m? to
< 250 mg/m?
Mitomycin
Mitoxantrone
Paclitaxel
Paclitaxel - albumin
Pemetrexed
Topotecan

Minimal Emetic Risk

Alemtuzumab

Gemtuzumab ozogamicin

(<10% frequency of Alpha Interferon Hydroxyurea (oral)
emesis) Asparaginase Lenalidomide
Bevacizumab Melphalan (oral low-dose)
Bleomycin Methotrexate 0 50 mg/m?
Bortezomib Pentostatin
Busulfan Rituximab
Chlorambucil (oral) Sorafenib
Cladribine Sunitinib
(2-Chlorodeoxyadenosine) Thalidomide
Dasatinib Thioguanine (oral)
Denileukin difitox Trastuzumab
Dexrazoxane Valrubicin
Erlotinib Vinblastine
Fludarabine Vincristine
Gefitinib Vinorelbine
18 Regional Drug and Therapeutics Centre (Newcastle)
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