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Overview

 Background
– Significance for the patient
– Predictive factors
– Physiology

 Evidence – Based Guidelines
– ASCO 2020 update

 Expanding role of olanzapine
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Chemotherapy-induced Nausea and Vomiting (CINV) 
in the Cancer Patient

• Among the most feared side effects of chemotherapy among patients
• Inadequately controlled, adds to the morbidity and cost of therapy and impairs quality 

of life
• Incidence often under reported
• Three CINV syndromes

– acute (< 24 hours)
– delayed (> 24 hours)
– anticipatory
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Predictive Factors for Emesis

• Patient related
– age
– gender
– emesis with prior chemotherapy
– alcohol consumption
– polymorphisms in metabolism of antiemetics and neurotransmitter receptors

• Treatment related
– chemotherapy dose, route, schedule, combination
– chemotherapy emetogenicity
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High Risk Profile for Chemotherapy-induced Nausea and Vomiting

 Female gender
 Age less than 50
 Light/non consumer of ethanol
 Diagnosis of breast cancer
 Scheduled to receive a combination of doxorubicin and cyclophosphamide
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Chemotherapy Emetogenicity (IV)
Level Emetic Risk (%) Agent

5 >90 cisplatin(>50mg/m2)

4 60-90 carboplatin

3 30-60 cyclophosphamide
(>600 mg/m2)

2 10-30 gemcitabine

1 <10 vinorelbine

Hesketh et al: J Clin Oncol 15:103-9, 1997 7
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Physiology of Nausea and Vomiting

Nausea and vomiting
serve as important defense mechanisms to protect an animal from ingested toxins.
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Key Components of the Emetic Reflex
in CINV

• Central Nervous System
– Emetic center (emetic central pattern generator)
– Area postrema (chemoreceptor trigger zone)
– Limbic system

• Gastrointestinal tract
– Enterochromaffin cells
– Visceral afferents projecting to the brainstem
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Pathways by Which Chemotherapy May Produce Emesis

Hesketh PJ  NEJM 2008;358:2482-94 10
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Evidence-based Antiemetic Guidelines

 ASCO
 MASCC/ESMO
 NCCN
 Cancer Care Ontario
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General Principles of Antiemetic Treatment

• Prevention is the best policy:  always use agents prophylactically
• Assess need for both acute (first 24 hours) and delayed (> 24 hours) prophylaxis
• Choose antiemetic agents to match emetogenic potential of chemotherapy
• Prescribe antiemetics for breakthrough emesis
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Antiemetic Guidelines for Oral Antineoplastic Agents
 Evidence-based guidelines lacking for oral antineoplastic agents
 Limiting factors

– Lack of antiemetic trials
– Difficulty evaluating antiemetic efficacy in the setting of antineoplastics often administered on an extended 

daily basis
 Intrinsic emetogenicity of oral antineoplastics poorly characterized
 2020 ASCO guideline divides emetogenicity for oral agents into two categories

– Moderate or high (emetic risk > 30%)
– Minimal or low (emetic risk < 30%)

 With short course moderate/high risk emetogenic agents (e.g. 5 day course of temozolomide), 
a daily antiemetic such as ondansetron is typically prescribed 

 In most cases of protracted course minimal/low risk emetogenic agents prn, agents such as 
prochlorperazine prescribed
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J Clin Oncol 2020 Aug;38(24):2782-2797
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Corticosteroid Use with Checkpoint Inhibitors
 Concerns have been raised about the potential for concurrent corticosteroid use to adversely 

affect the therapeutic efficacy of CPIs through their immunosuppressive effects
 Dexamethasone is a potent corticosteroid that is a critical component of a number of 

antiemetic guideline–endorsed regimens for use in the prevention of nausea and vomiting 
caused by chemotherapy

 Non issue with CPI monotherapy; do not require antiemetic prophylaxis
 Ten RCTs compared the combination of chemotherapy and a CPI with chemotherapy alone
 Two trials (KEYNOTE- 189, KEYNOTE- 407) in stage 4 NSCLC evaluated the addition of 

pembrolizumab to chemotherapy and specified that standard corticosteroid containing 
antiemetic regimens be used

 In both trials, the addition of pembrolizumab to chemotherapy improved overall survival (OS) 
and progression-free survival (PFS). 
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Corticosteroid Use with Checkpoint Inhibitors

 There is no evidence from clinical trials in adults to warrant omitting dexamethasone from 
guideline-compliant prophylactic antiemetic regimens when CPIs are administered in 
combination with chemotherapy 

 CPIs administered alone or in combination with another CPI are minimally emetogenic in 
adults and do not require routine use of a prophylactic antiemetic
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High-emetic-risk antineoplastic agents (AC)

 Adults treated with an anthracycline combined with cyclophosphamide should be offered a 
four-drug combination of an NK1 receptor antagonist, a 5-HT3 receptor antagonist, 
dexamethasone, and olanzapine (day 1)

 Olanzapine should be continued on days 2 to 4 
 (Type: evidence based, benefits outweigh harms; Evidence quality:high;Strength of 

recommendation: strong)
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High-emetic-risk antineoplastic agents (single agents)

 Adults treated with cisplatin and other high-emetic-risk single agents should be offered a four-
drug combination of an NK1 receptor antagonist, a serotonin (5-HT3) receptor antagonist, 
dexamethasone, and olanzapine (day 1)

 Dexamethasone and olanzapine should be continued on days 2 to 4 
 (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of 

recommendation: strong)
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Moderate-emetic-risk antineoplastic agents (carboplatin)

 Adults treated with carboplatin area under the curve (AUC) ≥ 4 mg/mL/min should be offered 
a three-drug combination of an NK1 receptor antagonist, a 5-HT3 receptor antagonist, and 
dexamethasone (day 1) 

 (Type: evidence based; benefits outweigh harms; Evidence quality: high; Strength of 
recommendation: strong)
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Moderate-emetic-risk antineoplastic agents (excluding carboplatin AUC > 4)

 Adults treated with moderate-emetic-risk antineoplastic agents (excluding carboplatin AUC ≥ 
4 mg/mL/min) should be offered a two-drug combination of a 5-HT3 receptor antagonist and 
dexamethasone (day 1) 

 (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of 
recommendation: strong)

 Adults treated with cyclophosphamide, doxorubicin, oxaliplatin and other moderate-emetic-risk 
antineoplastic agents known to cause delayed nausea and vomiting may be offered 
dexamethasone on days 2 to 3 

 (Type: informal consensus, benefits outweigh harms; Evidence quality: low; Strength of 
recommendation: moderate)
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Low-emetic-risk antineoplastic agents 

 Adults treated with low-emetic-risk antineoplastic agents should be offered a single dose of a 
5-HT3 receptor antagonist or a single 8-mg dose of dexamethasone before antineoplastic 
treatment 

 (Type: informal consensus, benefits outweigh harms; Evidence quality: low; Strength of 
recommendation: moderate)
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Minimal-emetic-risk antineoplastic agents

 Adults treated with minimal emetic risk antineoplastic agents should not be offered routine 
antiemetic prophylaxis 

 (Type: informal consensus, benefits outweigh harms; Evidence quality: low; Strength of 
recommendation: moderate)
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Antineoplastic Combinations and Multi-day therapy
 Adults treated with antineoplastic combinations should be offered antiemetics appropriate for the component 

antineoplastic agent of greatest emetic risk 
 (Type: informal consensus, benefits outweigh harms; Evidence quality: intermediate; Strength of 

recommendation: moderate)
 Adults treated with multi-day antineoplastic agents should be offered antiemetics before treatment that are 

appropriate for the emetic risk of the antineoplastic agent given on each day of the antineoplastic treatment and 
for 2 days after antineoplastic regimen completion

 (Type: evidence based, benefits outweigh harms; Evidence quality: intermediate; Strength of recommendation: 
moderate)

 Adults treated with 4 - or 5 - day cisplatin regimens should be offered a three-drug combination of an NK1 
receptor antagonist, a 5-HT3 receptor antagonist, and dexamethasone 

 (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of recommendation: strong)
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Cannabinoids, Complementary, Alternative and Adjunctive therapies

 Evidence remains insufficient for a recommendation regarding medical marijuana for the 
prevention of nausea and vomiting in patients with cancer receiving chemotherapy or 
radiation therapy 

 Evidence is also insufficient for a recommendation regarding the use of medical marijuana in 
place of the tested and US Food and Drug Administration-approved cannabinoids dronabinol 
and nabilone 

 Evidence remains insufficient for a recommendation for or against the use of ginger, 
acupuncture/acupressure, and other complementary or alternative therapies for the 
prevention of nausea and vomiting in patients with cancer.

 Lorazepam is a useful adjunct to antiemetic drugs, but is not recommended as a single-agent 
antiemetic 
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Breakthrough Nausea and Vomiting
 For patients with breakthrough nausea or vomiting, clinicians should re-evaluate emetic risk, disease status, 

concurrent illnesses, and medications; and ascertain that the best regimen is being administered for the emetic risk 
 (Type: informal consensus, benefits outweigh harms; Evidence quality: low; Strength of recommendation: 

moderate).
 Adults who experience nausea or vomiting despite optimal prophylaxis, and who did not receive olanzapine 

prophylactically, should be offered olanzapine in addition to continuing the standard antiemetic regimen 
 (Type: evidence based; benefits outweigh harms; Evidence quality: intermediate; Strength of recommendation: 

moderate).
 Adults who experience nausea or vomiting despite optimal prophylaxis, and who have already received 

olanzapine, may be offered a drug of a different class (e.g. an NK1 receptor antagonist, lorazepam or alprazolam, 
a dopamine receptor antagonist, dronabinol, or nabilone) in addition to continuing the standard antiemetic regimen 

 (Type: informal consensus; benefits outweigh harms; Evidence quality: intermediate for dronabinol and nabilone, 
low otherwise; Strength of recommendation: moderate).
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High-dose chemotherapy with stem-cell or bone marrow transplantation

 Adults treated with high-dose chemotherapy and stem-cell or bone marrow transplantation 
should be offered a three-drug combination of an NK1receptor antagonist, a 5-HT3 receptor 
antagonist, and dexamethasone 

 (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of 
recommendation: strong)

 A four-drug combination of an NK1 receptor antagonist, a 5-HT3 receptor antagonist, 
dexamethasone, and olanzapine may be offered to adults treated with high-dose 
chemotherapy and stem-cell or bone marrow transplantation 

 (Type: evidence based, benefits outweigh harms; Evidence quality: low; Strength of 
recommendation: weak)
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Anticipatory Nausea and Vomiting

 All patients should receive the most active antiemetic regimen appropriate for the 
antineoplastic agents being administered 

 Clinicians should use such regimens with initial antineoplastic treatment, rather than 
assessing the patient’s emetic response with less effective antiemetic treatment 

 If a patient experiences anticipatory emesis, clinicians may offer behavioral therapy with 
systematic desensitization 

 (Type: informal consensus, benefits outweigh harms; Evidence quality: low; Strength of 
recommendation: moderate)
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Olanzapine: Expanding Role in Chemotherapy-induced Nausea and 
Vomiting

 Olanzapine is an second generation antipsychotic used for schizophrenia and bipolar disorder
 Multi –receptor binding (serontonergic 5-HT2a,5-HT2c,5-HT3, 5-HT6, and dopamine D1,D2; D3, 

and D4 receptors)
 Unlike 5-HT3 and NK1 receptor antagonists which were specifically developed for use in CINV 

with major pharma support, studies evaluating olanzapine’s potential value in CINV have 
been primarily investigator – initiated

 Early phase I-II trials showed promising antiemetic activity
 Four phase III trials support efficacy in three settings

– Highly emetogenic standard- dose chemotherapy
– Highly emetogenic chemotherapy in HSCT
– Breakthrough nausea and vomiting
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 NCI sponsored trial by the Alliance cooperative group
 380 chemotherapy-naïve patients
 Receiving either cisplatin > 70 mg/m2 or doxorubicin 60 mg/m2 and cyclophosphamide 600 

mg/m2

 Randomized to 5HT3 RA day 1, dexamethasone days 1-4, NK1 RA day1 and olanzapine 10 
mg or placebo days 1 -4

 Endpoints
– Primary – no nausea
– Secondary – complete response (no emesis or use  of rescue medication)
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 Initial cycle cisplatin > 50 mg/m2
 710 patients
 Aprepitant/palonosetron/dexamethasone + olanzapine 5 mg po days 1-4
 Endpoints

– Primary – complete response in delayed phase
– Secondary – complete response in acute and overall study periods

 Delayed complete response (no emesis/no rescue) 79% vs 66 % favoring the olanzapine arm
 Good tolerance Lancet Oncol 2020;21:242-249
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 101 patients undergoing HCT with variety of preparative regimens
 Fosaprepitant/ondansetron/dexamethasone + 10 mg olanzapine po
 Overall complete response 55% vs 26% in favor of olanzapine  p = 0.003
 Delayed complete response 60.8% vs 30% in favor of olanzapine p= 0.001
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 276 patients receiving highly emetic chemotherapy
 Initial prophylaxis fosaprepitant/palonosetron/dexamethasone
 110 patients (108 evaluable) with breakthrough emesis
 Randomized at breakthrough to olanzapine 10 mg po qd X 3 days or metoclopramide 10 mg tid po X 3 days
 Complete response:39/56 (70%) with olanzapine vs 16/52 (31%) with metoclopramide p< 0.01
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Thank you!

Questions ??
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