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The ten most common adverse drug reactions (ADRs) in 
oncology patients: do they matter to you?

2Ref. Lau PM, etal. Support Care Cancer 2004;12:626.



Pathophysiology

Adapted from JAMA 2007;298(10):1196-1207
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Classes of Antiemetic Agents
 Serotonin Antagonists
 NK1 Receptor Antagonist (i.e. Aprepitant)
 Dopamine antagonists
 Metoclopramide
 Phenothiazines (i.e. Prochloroperazine)
 Butyrophenones (i.e. Haloperidol)
 Olanzapine

 Corticosteroids
 Benzodiazepines
 Cannabinoids (i.e. Marinol®)
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Definition
Pharmaceutical care

 American Society of Health-System 
Pharmacists (1992)
 The mission of the pharmacist is to 

provide pharmaceutical care
 Pharmaceutical care is the direct, 

responsible provision of medication-
related care for the propose of achieving 
definite outcome that improve a patient ‘s 
quality of life

5
Ref : ASHP statement on pharmaceutical care.

www.ashp.org



6Ref : Osaba D, et al. Support Care Cancer 1997;5:307.  

 832 chemotherapy patients (HEC and MEC)
 EORTC (QLQ-C30)

N/V and QOL
Prospective study design 



Evolution of CINV outcome
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No emesis

No nausea

Complete control 
(complete response + no 
more than mild nausea)

Complete response       
(no emetic + no use of 

rescue medication)



Olanzapine versus aprepitant for 
prevention CINV

 Phase III, Randomised, open label
 241 patients with HEC (including AC)
 Compare
 Olanzapine 10 mg/d (D1-4) +                             

Palonosetron 0.25 mg IV (D1) + Dexa 20 mg IV (D1)
 Aprepitant 125 mg (D1) then 80 mg (D2-3) 

Palonosetron 0.25 mg IV (D1) + Dexa 12 mg IV (D1) 
then 4 mg bid (D2-4)

 Outcome
 Complete response (no emetic, no rescue 

medication)
Ref : Navari RM, et al. J Support Oncol 2011;9:188. 8



Olanzapine versus aprepitant for 
prevention CINV

Ref : Navari RM, et al. J Support Oncol 2011;9:188.

NS for all CR P<0.05 for delayed 
and overall nausea
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Patient receiving cisplatin or 
CTX+doxorubicin

10Ref : Navari RM, et al. N Engl J Med 2016;375:134.  

Key inclusion criteria
 ≥ 18 years
 Schedule to receive high 

emetogenic CMT
 ECOG 0-2

Randomised 1:1
Nausea and 

vomiting from
day 1-5

4 drugs regimen: 
Olanzapine+                          

5-HT3+Dexamethasone+ 
NK-1 natagonist (N=192)

3 drugs regimen:          
Placebo+                                 

5-HT3+Dexamethasone+ 
NK-1 antagonist (N=188)

 Primary endpoint: No nausea
 Secondary endpoint: complete response

Olanzapine prevent CINV
Phase 3, double-blind study design 



Olanzapine for CINV prevention

Ref : Navari RM, et al. N Engl J Med 2016;375:134. 11



Olanzapine for CINV prevention

Ref : Navari RM, et al. N Engl J Med 2016;375:134. 12



Olanzapine for CINV prevention

Ref : Navari RM, et al. N Engl J Med 2016;375:134. 13



American Society of Clinical 
Oncology (ASCO)
 Key recommendation
 (Updated) Adult pts who are treated with HEC 

should be offered  FOUR drug combination
 (Updated) Adult pts who are treated with 

Anthracyline+Cyclophosphamide should be 
offered  FOUR drug combination

Ref : ASCO, 2017



Ref : ASCO, 2017

Regimen for HEC



Ref : ASCO, 2017

Regimen for 
Anthracycline+Cyclophosphamide



NCCN antiemesis guideline
High emetic risk (including AC regimen)

Day 1 Day 2-4

NK-1 antagonist
• Apprepitant 125 mg PO
• Fosaprepitant 150 mg IV

5-HT3 antagonist
• 1st gen
• Palonosetron 0.25 mg IV

Dexamethasone
• 12 mg IV/PO
• 20 mg IV/PO (w/o NK-1)

NK-1 antagonist
• Aprepitant 80 mg D2-3                     

(omitted for fosaprepitant)
Dexamethasone

• 8 mg PO D2-4 (for aprepitant)
• 8 mg PO D2 then 8 mg bid D3-4      

(for fosaprepitant)
• 8 mg bid (w/o NK-1)

Netupitant 300 mg PO
Palonosetron 0.5 mg PO
Dexamethasone 12 mg IV/PO

Dexamethasone 8 mg PO D2-4

Olanzapine 10 mg PO
Palonosetron 0.25 mg IV
Dexamethasone 20 mg PO

Olanzapine 10 mg PO D2-4

Ref : NCCN: Antiemetic. 2019. 17



NCCN antiemesis guideline
High emetic risk (including AC regimen)

Day 1 Day 2-4

Rolapitant 180 mg PO
5-HT3 antagonist

• 1st gen
• Palonosetron 0.25 mg IV

Dexamethasone 12 mg PO/IV

Dexamethasone 8 mg bid PO D2-4

NK-1 antagonist
• Apprepitant 125 mg PO
• Fosaprepitant 150 mg IV

5-HT3 antagonist
• 1st gen
• Palonosetron 0.25 mg IV

Dexamethasone
• 12 mg IV/PO
• 20 mg IV/PO (w/o NK-1)

Olanzapine 10 mg PO 

NK-1 antagonist
• Aprepitant 80 mg D2-3                     

(omitted for fosaprepitant)
Dexamethasone

• 8 mg PO D2-4
Olanzapine 10 mg PO D2-4

Ref : NCCN: Antiemetic. 2019. 18
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Patient receiving cisplatin ≥ 
50 mg/m2 (HEC)

20Ref : Yanai T, et al. Int J Clin Oncol 2018;23:382.  

Key inclusion criteria
 20-75 years
 ECOG 0-2
 Receiving HEC (cisplatin ≥ 

50 mg/m2)
 Adequate major organ 

function

Randomised 1:1
Nausea and 

vomiting from
day 1-5

Olanzapine 10 mg 
D 1-4 + STD 

antiemtic

Olanzapine 5 mg 
D 1-4 + STD 
antiemetic

 Primary endpoint: Complete response in delayed phase
 Secondary endpoint: complete response (overall, acute), adverse event

Olanzapine 10 vs 5 mg 
Phase 2, double-blind study design 



21Ref : Yanai T, et al. Int J Clin Oncol 2018;23:382.  



22Ref : Yanai T, et al. Int J Clin Oncol 2018;23:382.  

Adverse events



23Ref : Yanai T, et al. Int J Clin Oncol 2018;23:382.  



Patient receiving HEC or MEC
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Key inclusion criteria
 ECOG 0-2
Key exclusion criteria
 Experienced significant 

nausea or vomiting 24 hour 
before antiemetic

 Receive CCRT 

Randomised 1:1
Nausea and 

vomiting from
day 1-5

4 drugs regimen: 
Olanzapine 5 mg+                          

5-HT3+Dexamethasone+ 
Aprepitant (N=22)

3 drugs regimen:          
Placebo+                                 

5-HT3+Dexamethasone+ 
Aprepitant (N=22)

 Primary endpoint: Total control (No vomiting, No rescue med, Nausea ≤ 5/100 VAS)
 Secondary endpoint: QOL (FLI-E) (score 18-126; Lower is better), response

Olanzapine prevent CINV
Double-blind, randomized study design 

Ref : Mizukami N, et al. J Pain Symptom Manage 2014;47:542.  



25Ref : Mizukami N, et al. J Pain Symptom Manage 2014;47:542.  

Antiemetic response 

Complete response (CR) = No vomiting, No rescue med
Complete protection (CP) = CR + Nausea ≤ 25/100 VAS
Total control (TC) = CR + Nausea ≤ 5/100 VASc



26Ref : Mizukami N, et al. J Pain Symptom Manage 2014;47:542.  

Patient-Reported Outcome

No serious adverse events were observed!!!



27Ref : Mizukami N, et al. J Pain Symptom Manage 2014;47:542.  

Change in dietary intake                  
(During chemotherapy)



MEDLINE and Cochrane            
(last October 2017)

28Ref : Yokoe T, et al. Oncologist 2019;24:e347.  

Key inclusion criteria
 Randomized trial
 High Emetogenic

Chemotherapy (HEC)
Key exclusion criteria
 Pediatric
 Emetic caused by Surgery 

and RT

 Direct comparison 
btw antiemetic 
regimen

 Multiple treatment 
meta-analysis and 
netwok meta-
analysis

 Primary endpoint: Complete response (No emesis+no recue medication)
 Secondary endpoint: adverse effect

Compare antiemetic in HEC
Systematic review and                         
network meta-analysis

27 RCTs with 13,356 pts
 Direct compare 7 

regimens
 Indirect compare 12 

regimens



29Ref : Yokoe T, et al. Oncologist 2019;24:e347.  

Direct comparison (CR)

Complete response in triplet regimen 43.75% 
compare with quadruplet regimen 67.9%



30Ref : Yokoe T, et al. Oncologist 2019;24:e347.  

Indirect comparison (CR)



31Ref : Yokoe T, et al. Oncologist 2019;24:e347.  

Efficacy (CR) of quadruplet regimen
Comparing regimen Odd ratio

5HT3 + Dexa 4.88 (3.02-7.92)
5HT3 6.37 (2.31-19.08)

Palonosetron 4.26 (2.23-8.27)
PAL+Dex 3.37 (1.93-5.94)
PAL0.75 5.77 (2.71-12.02)

PAL0.75+Dex 3.22 (1.92-5.58)
NK1RA+5HT3+Dex 2.77 (1.72-4.44)
NK1RA+PAL+Dex 2.17 (1.25-3.75)

NEPA+Dex 2.07 (1.18-3.69)
OLZ+5HT3+Dex 1.76 (0.78-3.87)
OLZ+PAL+Dex 1.96 (0.93-4.34)



32Ref : Yokoe T, et al. Oncologist 2019;24:e347.  

Efficacy assess by SUCRA



Summary                                 
Quadruplet vs Triplet antiemetic

Quadruplet Triplet

 Effective control 
Nausea/vomiting  
(esp delayed)

 Improve nutrition 
intake

 Improve QOL

 Adverse events
 Administration
 Drug interaction
 Drug accessibility
 Cost
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