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Objectives

• Discuss the four major classifications of chemotherapy induced 
nausea and vomiting (CINV) 

• Review different classes of anti-emetics and develop an appropriate 
anti-emetic regimen based on the emetogenicity of the 
chemotherapy agents 

• Review assessment and treatment options for adult patients with 
cancer and chemotherapy induced anemia (CIA) 

• Evaluate risk factors for febrile neutropenia and formulate a plan for 
prevention and treatment 

• Discuss pain management and prevention of skeletal-related events 
(SREs) in the setting of bone metastases 



EMESIS



Types of Chemotherapy Induced 
Nausea & Vomiting (CINV)

1. Acute nausea/vomiting: occurs within 24 hours after 
treatment 

2. Delayed nausea/vomiting: occurs from 24 hours to 5 
days after treatment

3. Anticipatory nausea/vomiting: occurs anytime prior to 
the patient getting treatment (in particular if have 
experienced N/V in the past) 

4. Breakthrough/refractory nausea/vomiting: occurs 
despite use of multiple anti-emetics; difficult to manage 

 The occurrence of acute nausea/ vomiting is 
increased in younger women (<50 years) with low 
ethanol use, history of motion sickness and/or morning 
sickness 
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Delayed CINV 

• Delayed nausea/vomiting: occurs from 24 hours to 5 
days after treatment

• Chemotherapy Agents Associated: 
 Cisplatin 

 Carboplatin

 Cyclophosphamide 

 Doxorubicin 
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Key Concepts of CINV 

• Combination antiemetic therapy is generally more 
effective than single-agent therapy 

• Frequency of CINV depends on each agent of the regimen
 Choose anti-emetic regimen based on drug with the highest 

emetogenic potential

 Patient needs to be protected throughout entire risk 
period 
 Lasts at least 3 days for high emetic risk agents 
 Lasts 2 days for moderate emetic risk agent

• Algorithm defines the emetogenicity of   
chemotherapeutic regimens into four categories 
 Grunberg classification 
 Updated each year by NCCN panel 
 11 new drugs classified/re-classified in 2018 update
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Classes of Anti-Emetics 

1. 5-HT3 Receptor Antagonists (5-HT3RA) 
• ondansetron, granisetron, dolasetron
• palonosetron  

2. NK1 Receptor Antagonists (NK1RA)
• fosaprepitant  
• aprepitant

3. Steroids 
• dexamethasone

4. Atypical antipsychotic
• olanzapine 

5. Benzodiazepines
• lorazepam 

6. Phenothiazines 
• prochlorperazine 
• promethazine 



5-HT3 Receptor 
Antagonists  (5-HT3RA) 

• Ondansetron, granisetron, and dolasetron effective in preventing acute 
emesis 
 Granisetron SubQ (extended release): 10 mg 30 mins prior to chemo every 7 days 

or every 14 days if CrCl 30-59 mL/min; Avoid if CrCl <30 mL/min 
 Granisetron Patch: 3.1 mg/24 hours applied 24-48 hours prior to chemo and  can 

be worn for up to 7 days after chemo 
• Palonosetron 

 Duration of action is longer compared to ondansetron (40 hours)
 Effective in preventing acute and delayed emesis 
 Palonosetron is preferred for moderately emetogenic chemotherapy (MEC) when 

used with dexamethasone without a NK1RA 

• Side Effects include: constipation and headache 
 Less side effects with palonosetron and granisetron patch 

• Increased risk for developing abnormal electrical activity (prolongation of 
QT interval) 

• Clinical Pearl: If received palonosetron, breakthrough 5-HT3s play a limited role 
in the delayed infusion period and management should focus on different targets 
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Neurokinin-1-Receptor 
Antagonists (NK1RA)

• Aprepitant, fosaprepitant, and rolapitant effective in 
preventing delayed CINV 

• Inhibit the metabolism of dexamethasone thereby 
increasing dexamethasone serum levels                
(except: rolapitant) 

 Clinical Pearl: Place in therapy for prevention of CINV, 
not treatment; largest benefit seen in delayed CINV 
setting 
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Dexamethasone 

• Protection again CINV in both the acute and delayed 
setting 

• Dexamethasone doses can be individualized; lower 
doses, change in frequency, or even elimination may be 
needed
 Consider dexamethasone sparing strategies to limit SE’s (such as 

insomnia and increase in glucose) 

 NCCN update decreased dose of dexamethasone 

• Clinical Pearl: For patients suffering from extended 
delayed CINV, consider extending the course of 
dexamethasone. Also consider AM dosing to minimize 
insomnia. 
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Olanzapine 

• Atypical antipsychotic 

• Antagonists of multiple receptors in CINV including: 
dopamine, serotonin, histamine, and acetylcholine-muscarine 

• Effective in preventing acute and delayed emesis 

• 2018 NCCN update: olanzapine can be substituted for 
dexamethasone if patient cannot tolerate dexamethasone

• Common SE’s: fatigue, drowsiness, and sleep disturbances 

• Increased risk for developing abnormal electrical activity 
(prolongation of QT interval) 

• Clinical Pearl: Consider a dose of 5-mg if the previously given 
10-mg dose caused excessive sedation 
 Sedation most common on Day 2

 Improves over time 
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Benzodiazepines 

• Clinical Pearl: Consider for anticipatory CINV or when 
breakthrough CINV has an anxiety component 

• Anticipatory CINV; Consider anxiolytic therapy: 

 Lorazepam 0.5 mg IV/PO night prior to chemo and every 6 hours 
PRN (dose may be increased in 0.5 mg increments to 2 mg if 
needed) 

 Lorazepam 0.5-2 mg PO night before chemo and then repeat 
next day 1-2 hours prior to chemo 
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Grunberg Classification

• High emetic risk: more than 90% of patients experience 
acute emesis 

• Moderate emetic risk: more than 30-90% of patients 
experience acute emesis

• Low emetic risk: 10-30% of patients experience acute 
emesis 

• Minimal emetic risk: fewer than 10% of patients 
experience acute emesis 
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Emetogenic Classification
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Emetogenic Classification  
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Emetogenic Classification 
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High Emetic Risk 

High-Emetic Risk= 3-4 drug regimen 
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Moderate Emetic Risk 

Moderate-Emetic Risk= 2-3 drug regimen

• Palonosetron is the preferred 5-HT3 RA when used 
in the following regimens: 

a. In combination with olanzapine and 
dexamethasone 

b. In a regimen that does NOT
contain an NK-1 RA 
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Low and Minimal 
Emetic Risk 
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Breakthrough CINV

• General principle is to add one agent from a different 
class to the current regimen 
 Olanzapine 5 mg PO daily 

 Metoclopramide 10 mg PO/IV every 4-6 hours (dose may be 
increased to 20 mg PO/IV every 4-6 hours if needed) 
 Clinical Pearl: Metoclopramide increases gut motility and may cause 

diarrhea therefore can be utilized to manage gastroparesis 

 Prochlorperazine 10 mg PO/IV every 6 hours

 Promethazine 12.5 mg PO/IV every 4-6 hours (central line only) 
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ANEMIA



Cancer & Chemotherapy 
Induced Anemia (CIA)

• CIA is prevalent occurring in 30-90% of patients with 
cancer 
 Studies have identified lung cancer and gynecologic malignancies 

as having increased incidence of CIA 

• Causes of anemia in patients with cancer are 
multifactorial & requires comprehensive evaluation

• If the likely cause of anemia is myelosuppresive 
chemotherapy, a risk assessment must be done prior to 
initiating treatment plan: 
 Packed red blood cells (PRBCs) 
 Erythropoiesis-stimulating agents (ESAs) +/- iron supplementation 
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Red Blood Cell Transfusion

• Decision of offering PRBC should NOT be based on 
whether the Hb level has reached a certain 
threshold, rather NCCN outlines three general 
categories: 

1. Asymptomatic without significant comorbidities
 Observation and periodic re-evaluation are appropriate 

2. High Risk (ie, progressive decline in Hb with recent intensive 
chemotherapy or radiation OR asymptomatic with 
comorbidities (eg, cardiac disease, chronic pulmonary 
disease, cerebral vascular disease) 
 Transfusion can be considered 

3. Symptomatic 
 Should receive transfusion 

Transfusion of 1 unit of 
PRBCs has been 
estimated to result in 
increase in Hb level by 
1 g/dL 

NCCN. Hematopoietic Growth Factors. (Version 1.2019) 



Erythropoietic Therapy 

• RBC production is normally controlled by 
erythropoietin (a cytokine produced in the kidneys) 
 ESAs have been shown to stimulate erythropoiesis in patients 

with low RBC levels 

• ESAs include: 
 Epoetin alfa 

 Darbepoetin alfa 

 Epoetin alfa-epbx (first biosimilar; FDA approved 05/18) 

• ESAs can take weeks to elicit a Hb response, but 
they are effective at maintaining a target Hb level 
with repeated administration 

All considered equivalent by NCCN 
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Risks of ESA Therapy 

1. Risk for Thromboembolism (BBW) 
 Increased thromboembolic events, including VTE 

2. Possible Increased Mortality and Tumor Progression 
(BBW) 
 Studies mainly in advanced breast, cervical, head and neck, 

lymphoid, and non-small cell lung cancers with Hb target levels 
>12 g/dL 

 Delaying ESA treatment until Hb <10 g/dL results in fewer 
thromboembolic events and reduced mortality 

3. Risk for Hypertension/Seizures
 Blood pressure should be controlled prior to starting and during 

therapy with ESA’s 
4. Risk for Pure Red Cell Aplasia (PRCA) 

 Rare and caused by the development of neutralizing antibodies 
against erythropoietin 

 Predominantly occurs in those with chronic renal failure 

NCCN. Hematopoietic Growth Factors. (Version 1.2019) 



Hemoglobin Thresholds 

• Chemotherapy-Induced Anemia: 
 Initiate when Hb <10 g/dL 
 Hold when Hb ≥10 g/dL 

• Chronic kidney disease (CKD)-Induced Anemia: 
 Initiate when Hb <10 g/dL 
 Hold when Hb ≥11 g/dL (if ON dialysis) 
 Hold when Hb ≥10 g/dL (if NOT on dialysis) 

 Symptomatic Anemia in myelodysplastic syndrome 
(MDS): 
 Initiate when Hb <11 g/dL or patient is symptomatic 
 Hold when Hb ≥12 g/dL
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ESA’s Recommendations  

• As of 2017, the FDA no longer requires that the ESA 
Risk Evaluation and Mitigation Strategy (REMS) program 
be completed 

• Prescribers should continue to ensure that the 
benefits of ESA therapy outweigh its risks and keep 
in mind: 
 ESA’s should be discontinued once chemotherapy is complete 

 ESA’s should not be used when the treatment intent is curative

 ESA’s are not recommended in patients with cancer not 
receiving chemotherapy, patients receiving non-myelosuppresive 
therapy, or those receiving myelosuppresive therapy in whom 
anemia can be managed by transfusion 
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ESA’s Dosing & Titration 
Darbepoetin Alfa 

FDA approved dose 2.25 mcg/kg SC every week or 

500 mcg SC every 3 weeks

*See titration below 

NCCN Alternative regimen 100 mcg SC every week (fixed dose)

200 mcg SC every 2 weeks (fixed dose)

300 mcg SC every 3 weeks (fixed dose)

*See titration below  

Titration for no response* Increase to 4.5 mcg/kg weekly

Increase up to 150-200 mcg(fixed dose)

Increase up to 300 mcg (fixed dose) 

Increase up to 500 mcg (fixed dose) 

* No response is defined as Hb increase less than 1 g/dL and remains below 10 g/dL after the initial 4 
weeks of epoetin, or 6 weeks of darbepoetin. Discontinue therapy after 8 weeks if no response 
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Epoetin Alfa 

FDA approved dose

(Epoetin alfa or epoetin alfa-epbx) 

150 units/kg 3 times every week SC or 
40,000 units every week SC
*See titration below 

NCCN Alternative regimen

(Epoetin alfa only) 

80,000 units every 2 weeks SC 

120,000 units every 3 weeks SC 

Titration for no response* Increase to 300 units/kg 3 times weekly

Increase to 60,000 units every week 

*No titration recommendations for 
alternative regimens 

ESA’s Dosing & Titration 

* No response is defined as Hb increase less than 1 g/dL and remains below 10 g/dL after the initial 4 
weeks of epoetin, or 6 weeks of darbepoetin. Discontinue therapy after 8 weeks if no response 
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Titration for No Response 

• No response is defined as Hb increase less than 1 g/dL 
and remains below 10 g/dL after the initial 4 weeks of 
epoetin, or 6 weeks of darbepoetin

• Discontinue therapy after 8 weeks if no response

• If Hb increases >1 g/dL in any 2-week period: 
 Reduce dose by 25% for epoetin alfa or epoetin alfa-epbx

 Reduce dose by 40% for darbepoetin alfa
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NEUTROPENIA



Chemotherapy Induced
Neutropenia  

• Myeloid growth factors (MGFs) are a class of biologic 
agents that regulate the proliferation, differentiation, 
survival, and activation of cells in the myeloid lineage

• MGFs are primarily used to decreased incidence of 
neutropenia 

• Neutropenia is defined as either of the following: 
 Absolute neutrophil count (ANC) of <500 neutrophils/mcL
 Anticipated decline to ≤500 neutrophils/mcL in next 48 hours

• Neutropenia can progress to febrile neutropenia (FN) 
when: 
 ≥38.3° orally or ≥38.0° for a duration over 1 hour  

 Risk of FN is related to the treatment regimen and delivered 
dose intensity 
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Risk Assessment for FN

• Risk assessment should be done prior to first cycle 
of chemotherapy and includes: 
 Disease type 

 Chemotherapy regimen (high-dose, dose-dense, or standard-
dose) 

 Patient risk factors 

 Treatment intent (curative/adjuvant vs. palliative)

• Based on the risk assessment, patient is assigned to 
one of the following groups: 
 High-Risk group (>20% risk of FN) 

 Intermediate-Risk group (10%-20% risk of FN) 

 Low-Risk group (<10% risk of FN)

Most important risk 
factor for developing 
FN is age >65 years 
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Prophylactic Use of MGFs

• NCCN and ASCO recommend prophylactic use of 
MGFs if the risk of developing FN is >20% (HIGH-RISK)

• NCCN recommends individualized consideration of MGF 
use in the intermediate-risk category 

• For low-risk patients, routine use of MGFs is not 
recommended 
 May be considered if the patient is receiving curative/adjuvant 

treatment and is at a significant risk for FN 

• Prophylactic use of MGFs in patients given concurrent 
chemotherapy and radiation is not recommended 
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Regimens considered 
High Risk for FN 
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Regimens considered 
Intermediate Risk for FN 
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MGF Options 

• Filgrastim, tbo-filgrastim, filgrastim-sndz, & filgrastim-aafi
(all category 1 recommendation)  
 Given the next day or up to 3-4 days after chemotherapy 
 Dose: 5 mcg/kg SubQ until post-nadir ANC recovery is normal

• Pegfilgrastim (category 1), pegfilgrastim-jmdb, & 
pegfilgrastim-cbqv 
 Dose: 6 mg SubQ once per cycle
 Should be administered the day after chemotherapy 

 If needed, can administer 3-4 days after chemotherapy 
 If cannot come after, offer delivery device that is applied the same day as 

chemotherapy and delivers full dose of pegfilgrastim the following day 

 There should be atleast 12 days between the dose of pegfilgrastim 
and the next cycle of chemotherapy 

 If regimen includes therapy on day 1 and 15, pegfilgrastim may be 
given 1 day after chemotherapy 
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Therapeutic Use of MGFs

• Less evidence supporting the therapeutic use of MGFs 
for FN as an adjunct to antibiotics 

• Patients with FN who received prophylactic MGFs 
should continue with same agent received except: 
 Since pegfilgrastim is long-acting, those who have received 

prophylactic pegfilgrastim should not be treated with MGFs 

• Patients who did not receive prophylactic MGFs, 
NCCN recommends risk assessment including: 
 Age >65 years 
 Severe neutropenia (ANC <100 neutrophils/mcL) 
 Anticipated prolonged (>10 days) neutropenia 
 Documented infection (ex. Pneumonia) 
 Prior episodes of FN 

If risk factors are 
present, MGFs should 
be considered 
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MGF Options

• Filgrastim, filgrastim-sndz, or sargramostim may be 
administered in the therapeutic setting 
 Filgrastim & filgrastim-sndz Dose: 5 mcg/kg/day SubQ

 Sargramostim Dose: 250 mcg/m2/day SubQ

• Tbo-filgrastim and pegfilgrastim have only been 
studied in the prophylactic setting 

• Treatment should continue through post-nadir recovery 
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MGF Toxicity 

• The most common toxicity is mild-moderate bone 
pain occurring in 10%-30% of patients 
 Effectively controlled by non-narcotic analgesics 

• Pulmonary toxicity has been reported following the 
use of MGFs in patients with Hodgkin's lymphoma 
undergoing therapy with ABVD* 
 Increased risk of bleomycin-induced pulmonary toxicity

 Use of MGFs is not recommended in ABVD  

 Less clear incidence in BEACOPP** but MGF support is 
recommended here 

*doxorubicin, bleomycin,vinblastine, and dacarbazine
** bleomycin, etoposide, doxorubicin, cyclophosphamide,vincristine, procarbazine, prednisone
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BONE METASTASES 



Bone Metastasis 

• Bone metastasis is a common manifestation of 
distant relapse from many types of solid cancers 
especially: 
 Lung 

 Breast 

 Prostate 

• Goals of Management include: 
 Pain control 

 Preserving and restoring function 

 Minimizing the risk for skeletal-related events (SREs) 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.



Bone Pain 

• Treatment of bone pain should always take into 
consideration the use of analgesic drugs 

• External beam RT (EBRT), radioisotopes and targeted 
therapy given in conjunction with analgesics play a vital 
role 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.



External beam RT (EBRT)

• All patients with painful bone metastasis should be 
offered EBRT 

• Metastatic spinal cord compression (mSCC) is an 
oncological emergency and requires immediate 
intervention:
 RT is the first-line treatment 

 Dexamethasone at a dose of 8-16 mg daily (tapered over 2 
weeks) 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.



Targeted therapy & 
Bone Pain 

• Radioisotopes
 In castrate-resistant symptomatic prostate cancer (CRPC), 

radium-223 is effective in reducing SREs, decreasing pain and 
improving survival (Category 1 recommendation) 

 Can be given in combination with denosumab or zoledronic acid

• Bisphosphonates 
 Zoledronic acid 

 Pamidronate 

• Denosumab

• The bisphosphonates and denosumab are associated 
with a risk of development of osteonecrosis of the jaw 
(ONJ) 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.



Bisphosphonates 

• In metastatic bone disease, bisphosphonates are associated 
with fewer SREs, fewer pathologic features, and decreased 
need for RT and surgery for bone pain 

• Use of bisphophonates should be accompanied by 
calcium and vitamin D supplementation 
 Calcium 1200-1500 mg daily 
 Vitamin D3 400-800 IU daily 

• Agents Used: 
 Pamidronate 90 mg IV over 2 hours every 3-4 weeks 

 Use NOT recommended in extensive renal disease 

 Zoledronic acid 4 mg IV over 15 min every 4 weeks 
 Renally adjusted starting at a CrCl 30-60mL/min
 CrCl <30 mL/min: Use is NOT recommended  

• Clinical Trials support the use of bisphosphonates for up 
to 2 years 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.



Denosumab 

• Use of denosumab should be accompanied by 
calcium and vitamin D supplementation 
 Calcium 1200-1500 mg daily 

 Vitamin D3 400-800 IU daily 

• Dose: 120 mg SubQ every 4 weeks

• Denosumab is an option in the setting of significant renal 
disease 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.



Disease Specific 
Recommendations 
• Zoledronic acid every 3-4 weeks or denosumab every 4 

weeks is recommended for men with CRPC and bone 
metastasis to prevent or delay SREs                            
(Category 1 recommendation) 

• Bisphosphonates or denosumab should be used in 
breast cancer patients with bone metastasis, especially 
if in weight-bearing bone and if expected survival is 3 
months or longer (Category 1 recommendation) 

NCCN. Prostate Cancer. (Version 1.2019)
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SUPPLEMENTAL SLIDES



Management of Iron 
Deficiency 

• IV iron is superior to oral iron 
• Low-molecular-weight iron dextran, ferric gluconate, 

and iron sucrose are the recommended IV iron 
formulations 
 Ferric carboxymaltose has not been evaluated and should only 

be considered when others fail 

• Recent study published in JAMA showed that the 
addition of parenteral iron to ESA therapy for the 
treatment of CIA: 
 Improved hematopoietic response 
 Reduced the need for RBC transfusions 
 Increased Hb levels when compared to oral iron 

supplementation 
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Parenteral Iron 
Preparations 



Bone Pain Management 

M.Fallon. Management of cancer pain in adult patients: ESMO Clinical Practice Guidelines 2018; 29:4.


