Pharmacological Management of
Chemotherapy-induced Nausea
& Vomiting (CINV)



Patient Perceptions of the Most Severe
Side Effects of Cancer Chemotherapy
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Vomiting Center
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Adapted from Tavorath et al. Drugs 1996;52:639-648.

Adapted from Tavorath R, Hesketh PJ Drugs 1996;52:639-648. © 1996. Used with permission
from Adis International Limited.



Risk factors for CINV

Patient specific Chemotherapy specific

Emetogenic potential of

Female :
a chemotherapeutic agent

Coadministration with other

History of morning sickness .
Y & chemotherapeutic agents

Age <50 years Dosage of chemotherapeutic agents

History of low alcohol intake (<1.502/day) | Rate of intravenous (1.V.) infusion time

History of prior CINV Repeated cycles of chemotherapy

History of nausea/vomiting during
pregnancy

Preexisting anxiety and nausea

1. J Support Oncol. 2003;1:89-103. 2. J Clin Oncol. 1997;15(1):116-123.
3. Ann Oncol.2006;17(1):20-28. 4. Oncologist. 1999;4:191-196.
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Commonly Used Highly and Moderately
Emetogenic Chemotherapy Regimens

Cancer Type Regimen

Breast AC, TAC, TC, CMF, TCH

Lung C.arbo-.Tax,.Cis-Tax, -cisp-latin yvith \{inor.elbine,
cisplatin with gemcitabine, cisplatin with pemetrexed

Head and neck Cisplatin-based or carboplatin-based regimens

Hodgkin lymphoma ABVD, CHOP with or without rituximab, CVP

Colorectal FOLFOX, FOLFIRI, CapeQX, irinotecan

Ovarian Carbo-Tax, IPcisplatin, cisplatin

ABVD—doxorubicin + bleomycin + vinblastine + dacarbazine; AC—doxorubicin + cyclophosphamide;
CapeOX—oxaliplatin + capecitabine; Carbo-Tax—carboplatin + paclitaxel;

CHOP—cyclophosphamide + doxorubicin + vincristine + prednisone; Cis-Tax—cisplatin + paclitaxel;
CMF—cyclophosphamide + methotrexate + fluorouracil; CVP—cyclophosphamide + vincristine + prednisone;
FOLFIRI—irinotecan + leucovorin + 5-fluorouracil; FOLFOX—oxaliplatin + leucovorin + 5-fluorouracil; IP—
intraperitoneal; TAC—docetaxel + doxorubicin + cyclophosphamide; TC—docetaxel + cyclophosphamide; TCH—
doxorubicin + carboplatin + trastuzumab

Clin J Oncol Nurs. 2012;16(3):309-313.
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* Corticosteroids

* Dopamine antagonists
 Serotonin (5-HT3) antagonists
* NK-1 receptor antagonists

e Cannabinoids (ex : dronabinol ~ nabilone ~ levonantradol)

e Others
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of 5-HT3 RA, Aloxi

Emend
First NK, receptor antagonist inj
(substance P)
First 5-HT, receptor antagonist Emend cap
Further understanding of delayed emesis
Combination of dex and 5-HT, receptor antagonist
Kytril (1991)
Zofran (1993)
High-dose metoclopramide (serotonin) Navoban (1994)
Combination regimens Anzemet (1997)
Predictive variables identified
Haldol
Phenothiazines (dopamine)
v v v v
I I [ | I 2003 2008

1960s 1970s 1980s 1990s 2000s



Substance P

NK1 Receptor

) ' Emetic
Reflex
Center
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Dopamine Serotonin

Histamine (H,) receptors play a role in nausea and vomiting caused
by the vestibular system (ie, motion sickness) but not CINV?; no
role for histamine (H,) receptors in CINV?

Dopamine is no longer thought to be a key neurotransmitter
responsible for CINV, now that the roles of serotonin and substance
P are better understood?

1. Diemunsch P, Grélot L. Drugs. 2000;60:533-546.
2. Berger AM et al. In: Cancer: Principles & Practice of Oncology. Lippincott Williams & Wilkins; 2001:2869-2880.
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Drugs

fe# 83

5HT, antagonist

Ondansetron, Granisetron,

Tropisetron, Dolasetron

CTZ & peripheral
SHT,

Palonosetron
NK-1 antagonist Aprepitant(Emend) CTZ substance-P
Dexamethasone Prostaglandin

Corticosteroid

BZD

Lorazepam, Diazepam

Sedative & anxiolytic

Antihistamines

Diphehydramine

Vestibular nucleus

Dopamine & 5HT3
receptor

Metoclopramide

Dopamine antagonist
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5-HT3 RA : chemical structure

55— 5-HT3RA B

CH,
Tropisetron (Navoban) Granisetron (Kytril)
N

H o (0]

S erotonin
Palonosetron

N N
CH, H

Ondansetron (Zofran) Dolasetron (Anzemet)

First generation 5-HT; antagonists resemble serotonin;
palonosetron is structurally distinct



Mechanism of Action Conclusions

All 5-HT3 RASs structures resemble serotonin...

PALO OND GRAN TROP RAMO
. 4mg/8mg/vial;|1mg/3 mg/vial;| 5mg/vial; .
Potency (NHI cost ) 0'2(51T§;;”a| 8mg/tab 1mg/tab 5mg/tab 0.3(212g5/)\/|al
(219/296;225) | (450/959;259) (425;428)
Half Life (hrs) 40 4 9 8 5.8~9
Binding Affinity 10.45 8.39 8.91 8.81 10.23
Allosteric binding & VES NO NO NO NO

Positive Cooperativity

Inhibition of Receptor
Function

Long Lasting

Short Lasting

Short Lasting

Short Lasting

Short Lasting

Receptor Internalization

YES

NO

NO

NO

NO

Inhibition of 5-HT3 &
NK1 receptor cross-talk

YES

NO

NO

NO

NO
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NK-1 receptor antagonist

— Aprepitant(PO); Fosaprepitant (1V),

« PO : 125 mg on Day 1 of chemotherapy, then 80 mg daily
on days 2 and 3,

« |V : 150 mg on Day 1 only as an infusion over 20 to 30

minutes initiated approximately 30 minutes before
chemotherapy.

— combined with a regimen of dexamethasone (3 ~ 4 days)
and a 5HT3 antagonist(only Day 1)

— Common adverse effects: hiccups (4.6%), asthenia/fatigue

(2.9%), increased ALT (2.8%), constipation (2.2%), headache
(2.2%), and anorexia (2.0%)..

Geometric mean

Aprepitant (125 mg) Fosaprepitant (115 mg)
AUCh _ o ng-b'mi 27,7549 29,611
Cinax, ng/mi 1,354 3,095
Cza, nafmil 444 504
| P— = 0.25
L2, R 14 i3.6




Precaution (1)

* Aprepitant, is a moderate cytochrome P450
isoenzyme 3A4 (CYP3A4) inhibitor. Because
fosaprepitant is rapidly converted to aprepitant,
neither drug should be used concurrently with
pimozide, terfenadine, astemizole, or cisapride.
— Inhibition of CYP3A4 by aprepitant could result in

elevated plasma concentrations of these drugs,
potentially causing serious or life-threatening reactions.

* In clinical trials, EMEND increased the AUC of
dexamethasone(CYP3A4 substrate), by 2.2-fold on
Days 1 and 5;

— the dexamethasone dose should be reduced by
approximately 50% when coadministered with EMEND.



Precaution (2)

* Aprepitant with warfarin may result in a clinically
significant decrease in international normalized ratio
(INR) of prothrombin time.

— In patients on chronic warfarin therapy, the INR
should be closely monitored in the 2-week period,
particularly at 7 to 10 days, following initiation of
the 3-day regimen of EMEND with each
chemotherapy cycle.

* The efficacy of hormonal contraceptives may be
reduced during coadministration with Aprepitant
and for 28 days after the last dose of Aprepitant.
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Benzodiazepine
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