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What’s new in cardio-oncology
regarding antiemetics?
• Several drugs, oncologic and not, influence QT interval that is
the time between the start of the QRS complex and the end of the
T wave in the ECG
• In particular TKIs and anti-5-HT3 have the major effect on QT
prolongation (risk factor for TdP)
• These interaction has to be taken in mind when treating pts with
cardiac morbidity, elderly or taking polypharmacy
• These events seems to be rare, idiosyncratic and asymptomatic
but are reported in drug package insert
• Few years ago, AIFA lead to an alert for ondansetron risk of QT
prolongation
• These drug are commonly used as antiemetics for MEC or HEC in
clinical practice

Mechanism of cardiotoxicity
Granisetron, Ondansetron e Dolasetron block Na+
channels in a dose dependent manner and this can cause
problems in repolarization, QT and QRS intervals

Updated list of drugs associated
with known/possibile risk of TdP
used in oncology
•
•
•
•
•
•

Ondansetron
Domperidone
Dolasetron
Granisetron
Tropisetron
Metoclopramide (only under
certain conditions)

•
•
•
•
•
•
•
•
•
•
•
•

Vandetanib
Eribulin
Crizotinib
Dabrafenib
Degarelix
Lapatinib
Leuprorelin
Pazopanib
Sorafenib
Sunitinib
Tamoxifen
Vemurafenib
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QT/QTc evaluation in
clinical studies
QTc prolongation is a surrogate
marker of toxicity, used primarily
for regulatory purposes, since the
observations of TdP are a relatively
rare
phenomenon,
hardly
detectable
in
clinical
preregistration studies.
 The assumption is that a small QT prolongation
in a TQT could predict larger prolongations in
patients.
 A positive study is defined as a drug-induced QT
interval prolongation of approximately 5
milliseconds (ms), the threshold of regulatory
concern, and is defined as a single-sided upper
95% confidence interval of less than 10 ms.
 Drugs that cause such a prolongation will be
required to do extensive ECG collection and
analyses in later stage studies.

Nota informativa AIFA Agosto 2012

http://www.agenziafarmaco.gov.it/sites/default/files/all_2_zofran_usr_dhcpl_final_03_08_sito.pdf

Through QT study

Zuo, J Clin Pharmacol 2014

Post marketing data: ondansetron

49/60 segnalazioni in adulti
Freedman et al, Ann Intern Med, 2014

Clinical data: ondansetron

Freedman et al, Ann Intern Med, 2014

Clinical data: granisetron
• Granisetron also has a very high safety margin. However, it acquired a
new safety warning in October 2009:
– An adequate QT assessment has not been conducted, but QT prolongation
has been reported with granisetron. Therefore, granisetron should be used
with caution in patients with pre-existing arrhythmias or cardiac
conduction disorders, as this might lead to clinical consequences.

• In a industry-sponsored study, 240 subjects were randomized to 4
parallel treatment arms, including the two granisetron preparations (iv
and TD), placebo, and oral moxifloxacin, 400 mg.
• In the primary analysis, the maximum observed 90% upper confidence
boundary was 6.88 msec, well below the threshold of 10 msec for
regulatory concern.
Mason et al, Cancer Mang Res,2014; Mason et al, Clin Cancer Res 2012

Alternative choices in high risk pts:
granisetron patch

Mason et al, Clin Cancer Res 2012

Alternative choices: palonosetron
A Phase III study
of 358 cancer
patients receiving
chemotherapy
 Non QT interval alterations
postmarketing phase!

Aogi K et al Support Care Cancer. 2012;20(7):1507-14.
Bertazzoli et al, ISoP 2014

observed

even

in

Morganroth et al, Ecco 2007, poster presentation

Alternative choices: tropisetron
No published data on its effect on QT
prolongation, up to date is not known its
acute effects on cardiac repolarization
In a prospective study conducted in 55
patients receiving chemotherapy it seems
only slightly slow down the heart rate

Yavas O et al. Support Care Cancer. 2008;16(9):1011-5

Studies including ECG monitoring

No differences in ECG evaluations were observed between dolasetron or
palonosetron versus ondansetron after 15 minutes, 24 hours, and 1 week postadministration in the 2 RCTs.
Minor increases in PR and QT intervals were observed in the NRCT for dolasetron
dosages greater than 1.2 mg/kg 1–2 hours post-administration, but were deemed
not clinically relevant.
Tricco et al, BMC Pharmacology and Toxicology 2015

NEPA/Dex vs PALO/Dex
vs APREPITANT/5HT3/Dex

In this analysis, cardiac AEs and changes in ECG measures were similar
in all groups, with a low incidence of serious cardiac TEAEs, indicating
an acceptable cardiac safety profile. Few patients experienced QTcF
>500 milliseconds or increases > 60milliseconds from baseline across
all 3 groups.
Aapro et al, Oncologist 2016
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NCCN Guidelines Version 3.2018
Antiemesis
4 trial assessed a transdermal granisetron regimen versus a
palonosetron regimen for patients receiving MEC; transdermal
granisetron was not inferior to palonosetron in preventing nausea and
vomiting in the acute stage. 105
The addition of dexamethasone improves the efficacy of the antiemetic
regimen containing 5-HT3 antagonists (see Dexamethasone in this
Discussion). However, dexamethasone is associated with side effects
(such as insomnia). When dexamethasone is used with palonosetron for
MEC, a randomized trial suggests that the dose of dexamethasone can
be decreased to 8 mg on day 1 and also eliminated on days 2 to
106

3.

Cardiac Side Effects
Ondansetron, granisetron, and dolasetron have been associated with an
increased risk for developing abnormal electrical activity of the heart
(detectable on ECG, including prolongation of electrocardiographic
intervals such as PR or QT intervals). However,
99,100,107-114 this warning is not in
the package inserts for palonosetron, granisetron extended-release
injection, and the granisetron transdermal patch. Although the ECG
changes can be reversible and asymptomatic, abnormal activity can also
result in potentially fatal cardiac arrhythmias (including torsade de
pointes) in some cases. Patients who may be particularly
at risk for
99
developing torsade de pointes include those with congenital long QT
syndrome or other underlying cardiac diseases, congestive heart failure,
bradycardia, those with electrolyte abnormalities (eg, hypokalemia,
hypomagnesemia), and those taking other medications that can lead to
QT prolongation. Routine ECG monitoring during treatment with
100,111,115
regimens that include 5-HT3 antagonists may be useful for these
patients who may have concomitant risk factors for QT prolongation. As
previously mentioned, intravenous dolasetron is no longer
recommended for the prevention of
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nausea and vomiting because it has been associated with an increased
risk for cardiac arrhythmias.99,100
Palonosetron

Palonosetron is a 5-HT3 antagonist with an approximately 100-fold
higher binding affinity for the 5-HT3 receptor compared to
ondansetron, granisetron, and dolasetron. Palonosetron has a half-life
of approximately 40 hours, which is significantly longer than other
commercially available 5-HT3 antagonists.55Data suggest that
palonosetron is associated with prolonged inhibition of the 5-HT3
receptor and thus differs from ondansetron, granisetron, and
dolasetron.116,117
By suppressing cross talk between 5-HT3 and NK1 signaling
pathways, palonosetron may indirectly inhibit substance P.
Several randomized phase 3 trials have assessed the efficacy of
palonosetron compared with other 5-HT3 antagonists in preventing
emesis associated with both moderate and high emetic risk
chemotherapy regimens, particularly for delayed emesis. 70-73
In these
studies, the primary efficacy endpoint was CR, defined as having no
emesis and no rescue treatments. In a study in patients receiving MEC
(N = 563 evaluable), a single dose of palonosetron (0.25 mg
intravenous) was found to be superior to a single dose of ondansetron
(32 mg intravenous) in preventing both acute (CR rate, 81% vs. 69%; P
< .01) and delayed emesis (CR rate, 74% vs. 55%; P < .01); no
concomitant corticosteroids were given in this study. The safety and
73
side-effect profiles of palonosetron were indistinguishable from the
control 5-HT3 antagonists (ondansetron and dolasetron). Note that the
FDA now recommends a maximum of 16 mg for a single dose of
intravenous ondansetron.
99

In a phase 3 randomized trial that compared palonosetron with
ondansetron in patients receiving HEC (N = 667), the majority (67%)
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What’s suggesting to our
cardiologist?
• Strict monitoring of high risk pts using drugs
potentially leading to QT prolongation (baseline
ECG!)
• Provide cardiologist all past ECGs and list of drugs
used
• Inform immediately any change of drug assumed
• Periodic update of QT-interval influencing drug’s
list
• Strict collaboration even with patient’s general
physician

Conclusions and take home
messages
•
•
•
•
•
•

We have to be aware that some antiemetics used in clinical practice
are associated with a small risk of QT prolongation
High risk patients need to be indentified and treated differently (e.g
no or reduced dose (<16 mg)/rate of infusion (>15’) ondansetron)
Strict ECG monitoring seems not useful for all pts (utility up to 5’
after infusion!)
Put attention to association with other drugs potentially associated
with toirsade de point
It is preferable to change antiemetic if risk is perceived as relevant
(e.g palonosetron or granisetron TD)
Monitoring in particular those with congenital QT syndrome, women,
cardiovascular patients, those with polypharmacy/electrolytes
imbalance, elderly is advisable.

