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ObjectivesObjectives

By the end of the session the participant will:By the end of the session the participant will:

Understand the Understand the pathophysiologypathophysiology of nausea and vomitingof nausea and vomiting

Know what medications are available to prevent and Know what medications are available to prevent and 
treat chemotherapytreat chemotherapy--induced and radiationinduced and radiation--induced induced 
nausea and vomitingnausea and vomiting



OutlineOutline

IntroductionIntroduction
Etiology and PrevalenceEtiology and Prevalence
ConsequencesConsequences
PathophysiologyPathophysiology
Risk FactorsRisk Factors
PreventionPrevention
TreatmentTreatment
Review of Review of AntiemeticAntiemetic AgentsAgents
ConclusionsConclusions



Nausea and VomitingNausea and Vomiting

NauseaNausea
Unpleasant sensation experienced in the back of the Unpleasant sensation experienced in the back of the 
throat and/or epigastrum that may or may not throat and/or epigastrum that may or may not 
culminate in vomitingculminate in vomiting

VomitingVomiting
Forceful expulsion of the contents of the stomach Forceful expulsion of the contents of the stomach 
though the oral cavitythough the oral cavity



Etiology of Nausea and VomitingEtiology of Nausea and Vomiting

ChemotherapyChemotherapy--induced nausea and vomiting (CINV)induced nausea and vomiting (CINV)

RadiationRadiation--induced nausea and vomiting (RINV)induced nausea and vomiting (RINV)

OpioidOpioid--induced nausea and vomitinginduced nausea and vomiting

PostPost--operative nausea and vomitingoperative nausea and vomiting

Other (ex: bowel obstruction)Other (ex: bowel obstruction)



Classification of Nausea and Classification of Nausea and 
VomitingVomiting

AcuteAcute
Occurs within 24 hours after chemo or Occurs within 24 hours after chemo or radsrads

DelayedDelayed
Occurs more than 24 hours after chemo or Occurs more than 24 hours after chemo or radsrads
Can last up to 5 daysCan last up to 5 days

AnticipatoryAnticipatory
Occurs before chemo or Occurs before chemo or radsrads beginbegin
Conditioned response triggered by sensory stimuli Conditioned response triggered by sensory stimuli 

BreakthroughBreakthrough
Occurs despite antiemetic prophylaxisOccurs despite antiemetic prophylaxis
Requires rescue therapyRequires rescue therapy



IncidenceIncidence
CINVCINV

As high as 90% of patientsAs high as 90% of patients

RINVRINV
As high as 67% of patientsAs high as 67% of patients

Source: www.oncologyse.com



PrevalencePrevalence

Dichotomy between health care providersDichotomy between health care providers’’
perceptions of nausea and vomiting and perceptions of nausea and vomiting and 
patientspatients’’ actual experiencesactual experiences

Oncology health care providersOncology health care providers
Overestimated incidence of acute CINVOverestimated incidence of acute CINV
Underestimated incidence of delayed CINVUnderestimated incidence of delayed CINV
Underestimated incidence of RINVUnderestimated incidence of RINV

Grunberg et al. Cancer 2004: 100: 2261-2268



ConsequencesConsequences
Medical complicationsMedical complications

Dehydration and electrolyte disturbancesDehydration and electrolyte disturbances
Aspiration pneumoniaAspiration pneumonia
Malnutrition and weight lossMalnutrition and weight loss
Delays in cancer therapyDelays in cancer therapy

Patient quality of lifePatient quality of life
Distress, anxiety and fearDistress, anxiety and fear
Negative effect on patientNegative effect on patient’’s activities of daily livings activities of daily living
Refusal of treatment or nonRefusal of treatment or non--compliance with cancer therapycompliance with cancer therapy

Economic burdenEconomic burden
Increased need for medical care (ER, hospital admissions)Increased need for medical care (ER, hospital admissions)
Increased use of antiemetic medicationsIncreased use of antiemetic medications



Pathways of EmesisPathways of Emesis

Central
•Vomiting Centre (VC)

Chemoreceptor trigger zone (CTZ)

•Cortex

•Vestibular apparatus

Peripheral
•GI tract

Source: www.oncologyse.com
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Chemotherapy

Motion sickness

Sensory stimuli

Memory, anxiety, fear

D-2=dopamine-2, 5HT-3=serotonin-3, NK-1=neurokinin-1, H-1=histamine-1, M=muscarinic 



PatientPatient--Specific Risk FactorsSpecific Risk Factors

AgeAge
young patients > older patientsyoung patients > older patients

GenderGender
women > menwomen > men

HistoryHistory
vomiting with prior chemotherapy or radiation vomiting with prior chemotherapy or radiation 
motion sicknessmotion sickness
nausea and vomiting during pregnancynausea and vomiting during pregnancy

Low alcohol consumptionLow alcohol consumption
heavy alcohol use protective for CINVheavy alcohol use protective for CINV

Inadequate hydrationInadequate hydration
SurgerySurgery
AnxietyAnxiety



TreatmentTreatment--Specific Risk FactorsSpecific Risk Factors

Emetogenicity of chemotherapy agent(s)Emetogenicity of chemotherapy agent(s)

Chemotherapy regimenChemotherapy regimen
Combination chemotherapy > single agentCombination chemotherapy > single agent
Rapid infusion rateRapid infusion rate
Repetitive daily dosesRepetitive daily doses

Radiation fieldRadiation field
Treatment site Treatment site 
Field exposureField exposure
Dose (per fraction and total)Dose (per fraction and total)

Combined modality > single modalityCombined modality > single modality

Tumor stageTumor stage



EmetogenicityEmetogenicity of Chemotherapyof Chemotherapy

HESKETHHESKETH
LEVELLEVEL

INCIDENCE OF EMESIS*INCIDENCE OF EMESIS*
(% of patients)(% of patients)

55 >90%>90%

44

33

22

11

6060--90%90%

3030--60%60%

1010--30%30%

<10%<10%

Source: Cancer Care Ontario

*Assuming absence of effective prophylactic antiemetics



Injectable Chemotherapy AgentsInjectable Chemotherapy Agents
RISK GROUPRISK GROUP CHEMOTHERAPYCHEMOTHERAPY

55
(>90%)(>90%)

Carmustine                                                      Carmustine                                                      Cisplatin >50 mg/m2                            Cisplatin >50 mg/m2                            
Cyclophosphamide (>1500 mg/m2)                 DacarbazineCyclophosphamide (>1500 mg/m2)                 Dacarbazine
Nitrogen mustard                                              StNitrogen mustard                                              Streptozocinreptozocin

Anthracyclines (ex: doxorubicin)                       CarboplatAnthracyclines (ex: doxorubicin)                       Carboplatinin
Cisplatin <50 mg/m2                                         CyclCisplatin <50 mg/m2                                         Cyclophosphamide <1500 mg/m2ophosphamide <1500 mg/m2
Cytarabine >1000 mg/m2                                  IrinotecCytarabine >1000 mg/m2                                  Irinotecanan
Methotrexate >1 g/m2 dose   Methotrexate >1 g/m2 dose   

Asparaginase                                                    Asparaginase                                                    Cyclophosphamide <750 mg/m2 Cyclophosphamide <750 mg/m2 
Cytarabine (<1000 mg/m2)                                MethotreCytarabine (<1000 mg/m2)                                Methotrexate < 1 g/m2xate < 1 g/m2
Mitoxantrone                                                    Mitoxantrone                                                    TopotecanTopotecan

22
(10(10--30%)30%)

Amsacrine                                                       Amsacrine                                                       EtoposideEtoposide
55--Fluorouracil                                                    Fluorouracil                                                    GemcitabineGemcitabine
Taxanes(ex: paclitaxel)                                      TraTaxanes(ex: paclitaxel)                                      Trastuzumab stuzumab 

Bleomycin                                                       Bleomycin                                                       CladribineCladribine
Fludarabine                                                     Fludarabine                                                     RituximabRituximab
Vinca alkaloids (ex: vincristine)Vinca alkaloids (ex: vincristine)

44
(60(60--90%)90%)

33
(30(30--60%)60%)

11
(<10%)(<10%)

Source: Cancer Care Ontario



Oral Chemotherapy AgentsOral Chemotherapy Agents
RISK GROUPRISK GROUP CHEMOTHERAPYCHEMOTHERAPY

55
(>90%)(>90%)

ProcarbazineProcarbazine

Cyclophosphamide                     LomustineCyclophosphamide                     Lomustine
TemozolamideTemozolamide

22
(10(10--30%)30%)

Capecitabine                               EtoposideCapecitabine                               Etoposide
Gefitinib                                       ImatinibGefitinib                                       Imatinib

Busulfan                                      Chlorambucil      Busulfan                                      Chlorambucil      
Fludarabine                                 HydroxyureaFludarabine                                 Hydroxyurea
MelphalanMelphalan MethotrexateMethotrexate
66--ThioguanineThioguanine

44
(60(60--90%)90%)

33
(30(30--60%)60%)

11
(<10%)(<10%)

Source: Cancer Care Ontario



EmetogenicityEmetogenicity of Radiationof Radiation

Source: www.oncologyse.com



Prevention and TreatmentPrevention and Treatment

http://www.vpul.upenn.edu/ohe/library/violence/pill.jpg


Source: Cancer Care Ontario

Prevention of CINVPrevention of CINV



Treatment of CINVTreatment of CINV

Source: Cancer Care Ontario



Prevention and Treatment of CINVPrevention and Treatment of CINV

Continue 5HTContinue 5HT--3 receptor antagonists x 24 hours post 3 receptor antagonists x 24 hours post 
chemotherapychemotherapy

Control of acute CINV appears to minimize development Control of acute CINV appears to minimize development 
of anticipatory and delayed CINVof anticipatory and delayed CINV

For treatment of breakthrough CINVFor treatment of breakthrough CINV
Select antiemetic from different pharmacological classSelect antiemetic from different pharmacological class
Modify prophylactic antiemetic regimen for next cycle of Modify prophylactic antiemetic regimen for next cycle of 
chemotherapy chemotherapy 

Source: Cancer Care Ontario



Prevention and Treatment of RINVPrevention and Treatment of RINV

Source: www.oncologyse.com



Prevention and Treatment of RINVPrevention and Treatment of RINV

For high risk, continue 5HTFor high risk, continue 5HT--3 receptor antagonists x 24 3 receptor antagonists x 24 
hours post radiationhours post radiation

For patients with breakthrough RINV, continue For patients with breakthrough RINV, continue 
antiemeticsantiemetics prophylacticallyprophylactically for each remaining radiation for each remaining radiation 
treatment daytreatment day



Antiemetic DrugsAntiemetic Drugs
CLASSCLASS SITE OF ACTIONSITE OF ACTION DRUGDRUG DOSAGEDOSAGE ADVERSE EFFECTSADVERSE EFFECTS

OndansetronOndansetron

GranisetronGranisetron

DolasetronDolasetron

HeadacheHeadache
ConstipationConstipation
Transient increase in Transient increase in 
LFTsLFTs

Insomnia, anxietyInsomnia, anxiety
HyperglycemiaHyperglycemia
HeartburnHeartburn

ExtrapyramidalExtrapyramidal effectseffects
DiarrheaDiarrhea
Mild sedationMild sedation

ExtrapyramidalExtrapyramidal effectseffects
(rare, does not cross (rare, does not cross 
blood brain barrier)blood brain barrier)

ExtrapyramidalExtrapyramidal effectseffects
AnticholinergicAnticholinergic effectseffects
Decreased seizure Decreased seizure 
thresholdthreshold

DexamethasoneDexamethasone

MetoclopramideMetoclopramide

DomperidoneDomperidone

ProchlorperazineProchlorperazine
ChlorpromazineChlorpromazine
PromethazinePromethazine

DD--1 and D1 and D--2 2 
receptorsreceptors

20 mg PO AC and HS20 mg PO AC and HS

PhenothiazinesPhenothiazines DD--2 receptors2 receptors
DD--2 receptors2 receptors
DD--2 and H2 and H--1 1 
receptorsreceptors

10 mg PO/IV q410 mg PO/IV q4--6h PRN6h PRN
2525--50 mg PO q450 mg PO q4--6h PRN6h PRN
25 mg PO q425 mg PO q4--6h PRN6h PRN

5HT5HT--3 receptor 3 receptor 
antagonistsantagonists

5HT5HT--3 receptors in 3 receptors in 
GI mucosa and GI mucosa and 
CTZCTZ

8 mg PO/IV8 mg PO/IV

1 mg PO/IV1 mg PO/IV

100 mg PO/IV100 mg PO/IV

CorticosteroidsCorticosteroids UnknownUnknown 1010--20 mg PO/IV pre 20 mg PO/IV pre 
chemochemo
44--8 mg PO BID post 8 mg PO BID post 
chemochemo

DD--2 receptors2 receptors
(low dose)(low dose)
5HT5HT--3 receptors 3 receptors 
(high dose)(high dose)

1010--20 mg PO/IV pre  and 20 mg PO/IV pre  and 
q6h PRNq6h PRN

ProkineticProkinetic AgentsAgents



Antiemetic DrugsAntiemetic Drugs
CLASSCLASS SITE OF ACTIONSITE OF ACTION DRUGDRUG DOSAGEDOSAGE ADVERSE EFFECTSADVERSE EFFECTS

ButyrophenonesButyrophenones DD--2 receptors2 receptors HaloperidolHaloperidol 0.50.5--2 mg PO/IM q82 mg PO/IM q8--12h 12h 
PRNPRN

SedationSedation
ExtrapyramidalExtrapyramidal effectseffects
QQ--T prolongationT prolongation

SedationSedation
ConfusionConfusion
DependenceDependence

SedationSedation
AnticholinergicAnticholinergic effectseffects

SedationSedation
Dizziness, ataxiaDizziness, ataxia
EuphoriaEuphoria
Withdrawal syndromeWithdrawal syndrome

Fatigue, dizzinessFatigue, dizziness
DiarrheaDiarrhea
HiccoughsHiccoughs
HeadacheHeadache
Inhibits CYP3A4Inhibits CYP3A4

LorazepamLorazepam

DimenhydrinateDimenhydrinate
Scopolamine Scopolamine 

NabiloneNabilone
DronabinolDronabinol

AprepitantAprepitant
(currently not (currently not 
available in available in 
Canada)Canada)

NeurokininNeurokinin--1 1 
receptor receptor 
antagonistsantagonists

Substance P/NKSubstance P/NK--1 1 
receptors in GI receptors in GI 
tract and braintract and brain

125 mg PO pre chemo then 125 mg PO pre chemo then 
80 mg PO qAM x 2 days80 mg PO qAM x 2 days

Use with 5HTUse with 5HT--3 antagonist + 3 antagonist + 
dexamethasonedexamethasone

BenzodiazepinesBenzodiazepines UnknownUnknown
Useful in Useful in 
anticipatory CINVanticipatory CINV

0.50.5--1 mg SL/PO pre 1 mg SL/PO pre 
chemotherapy and q6h PRNchemotherapy and q6h PRN

AntihistaminesAntihistamines
AnticholinergicsAnticholinergics

HH--1 receptors1 receptors
M receptorsM receptors

2525--50 mg PO/IM q450 mg PO/IM q4--6h PRN6h PRN
1 patch behind ear 4 h pre 1 patch behind ear 4 h pre 
chemo; change q3dayschemo; change q3days

CannabinoidsCannabinoids UnknownUnknown

May be useful in May be useful in 
refractory CINVrefractory CINV

1 mg PO BID1 mg PO BID
5 mg/m2 (~7.55 mg/m2 (~7.5--10 mg) PO 10 mg) PO 
pre chemo then q2pre chemo then q2--4h PRN 4h PRN 
post chemo for total of 4post chemo for total of 4--6 6 
doses/daydoses/day



ConclusionsConclusions

Assess risk factorsAssess risk factors
PatientPatient--specificspecific
TreatmentTreatment--specificspecific

Develop institutional guidelinesDevelop institutional guidelines

Follow evidenceFollow evidence--based guidelinesbased guidelines
PreventionPrevention
TreatmentTreatment



WebsitesWebsites

www.cancercare.on.cawww.cancercare.on.ca
www.oncologyse.comwww.oncologyse.com
www.asco.orgwww.asco.org

http://www.cancercare.on.ca/
http://www.oncologyse.com/
http://www.asco.org/


QuestionsQuestions

http://www.vpul.upenn.edu/ohe/library/violence/pill.jpg
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