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I don’t want to do this type of research….

• …..but it’s the second best option.
• Is the cost to the manufacturer related to the liquid inside the vial?
• Definitely not
• But prices for payers have escalated – only response is to be more 

efficient with the “liquid”

• Many current cancer drugs in the USA cost > $100K/QALY
• Eg regorafenib = $900k/QALY



“…cost effectiveness research has become an academic 
exercise of no meaningful consequence…”



Introduction

• Approx $3 bn wastage due to oversized vials – (Bach et al. BMJ)

• Ideal situation
• Make a Market Access Agreement between payer and manufacturer, to get a 

discount in order to not do vial sharing etc.



The example of Pembrolizumab

• Labelled dosing initially 2 mg/kg every 3 weeks 
• Changed to 200 mg every 3 weeks
• Average patient of 75 kg requires only 150 mg
• If using 2 mg/kg, US could save $0.8 billion annually – but dependent 

on vial sharing

Goldstein et al. JNCI, 2017



FiercePharma, Jun 17, 2019

Projected 2020



Update in 2020

• New approval for 400 mg every 6 weeks

• We propose 4 mg/kg every 6 weeks
• Patients < 75 Kg (or 82.5 kg accounting for rounding rules), receive three 100 

mg vials instead of 4.

• Global annual revenue for pembrolizumab = $11 billion.

Goldstein, Ratain, Saltz, JAMA Oncology 2020



Vial Sharing – Issues and challenges
• Patients in a clinic need to be from a single payer – or from payers that have the 

same policy regarding wastage/sharing
• Veterans Affairs System / Kaiser have incentive to share vials

• Need financial incentive for vial sharing
• JW Modifier provides a disincentive (Goldstein & Hirsch, JAMA Oncology 2018)

• Drug Stability important
• Pembrolizumab – 24 hours refrigerated
• Trastuzumab – 28 days
• More research needed

• Group infusions on specific days of the week?



Is vial sharing possible with single use vials?

• The cautious and risk-averse approach = No
• CDC

• The more cost-conscious approach = Yes
• CMS – acceptable if done carefully

• Stability vs sterility?



Japan: Stability of Nivolumab after vial is opened

Masahide Fukudo et al. JCO Oncology Practice 2020.



Cost of convenience?

Cost of minor safety risk?

Need to consider tradeoff/opportunity cost 

Net health impact



Different countries approaches

• Very dependent on the mechanisms of how the drug is paid for
• Who pays?
• Do the payers pay per vial or per mg?



Canada



Canada
• 10 provinces and 3 territories - usually aligned in policy

• CADTH provide non-binding advice and recommendations. 

• Cancer Care Ontario – 40% of population:
• Develop policies for hospital reimbursement

• Weight-based pembrolizumab
• Most provinces use weight-based pembrolizumab
• No reimbursement for wasted drug.
• Most centers share single-dose vials. 
• Some provinces, (eg Alberta and BC), only share within same day (within 6 hours).

• Follow NAPRA guidelines (the US equivalent of USP797)

• Sunnybrook
• Drugs with stability of at least 7 days use “closed system” and sterile techniques for vial sharing
• Drugs with short stability – patient grouping and treatment on one day of the week.

Information courtesy of Dr Kelvin Chan, Sunnybrook Research Institute, Canada.



British Columbia

• Large Savings possible
• Real world data

Jang et al., Journal of Oncology Pharmacy Practice, 2020



What happens in the UK?



Israel

• Israeli policy makers are very risk averse – very difficult to do anything 
outside of FDA label

• gradually making progress



Low Income Countries

• These drugs are not affordable for the broad population



Alternative Approaches

• Instead of dealing with vial sizes and wastage, just spread out the 
infusions – longer intervals – using the fixed dosage.

• Use Pharmacokinetic Modelling
• Pembrolizumab 200mg every 4 weeks instead of every 3 weeks.





PD-1 Receptor Occupancy

Topalian, NEJM, 2012



Nivolumab for metastatic renal cell carcinoma: randomized phase II trial

Motzer, JCO, 2015

Flat dose-response over range of 0.3-10 mg/kg q3w



Standard dosing – 480mg every 4 weeks



480mg every 8 weeks – from 1st dose



Atezolizumab

• Target trough as stated by manufacturer = 6 µg/ml 1

• First dose trough at 1200mg = 95 μg/ml

• Steady State trough = 225 μg/ml

• Potential for logarithmic dose reductions!
• Personalized dosing?

1 Deng R, et al. (2016) Preclinical pharmacokinetics, pharmacodynamics, tissue distribution, and tumor penetration of anti-PD-L1 
monoclonal antibody, an immune checkpoint inhibitor. Mabs 8(3):593-603.



The future

• The problem of drug prices will not disappear
• Payers need to get smarter
• Use knowledge as a negotiating strategy for Market Access 

Agreement
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