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Why is their drug waste?

• Certain drugs have narrow therapeutic windows
• They are often dosed based on patient 'size' (most often weight, sometimes 

more complex calculation)

• Many expensive drugs also come packaged in 'single use' 
vials (either as liquid or powder)

• The technical term is 'single dose vial', the FDA term is 'immediate container'

• As a result, there is nearly always leftover drug after 
extracting the dose

• 'Buy and bill' means whole vial purchased and reimbursed
• Pharma companies control the vial sizes

Source: Bach P et al. BMJ. 2016; 352.



How different vials affect waste

Source: Bach P et al. BMJ. 2016; 352.



Source: Bach P et al. BMJ. 2016; 352.



Is there evidence the vial size is a focus of 
the companies?

• Revenue = P*Q (larger vials indirectly increase P)
• The "Prior" is strong here: there are hundreds of millions at stake, these 

companies are skilled at understanding the sources of their revenue

• There are actions that suggest focus on this issue
• Drugs sold in larger vials in the US than overseas

• An added benefit: Doctors and hospitals make a 'mark-up' 
based on the cost of the drug administered (the Average 
Sales Price or "ASP").

• This payment goes up with drug waste
• All studies show that larger mark-ups attract discretionary prescribing









Source: Bach P et al. BMJ. 2016; 352.

Comparison of excess revenue due to vial 
sizes of Keytruda



Published March 2017
Source: Goldstein DA et al. J Natl Cancer Inst. 2017 Nov 1 [Epub ahead of print].



We stopped our analysis in 2014, here are 
new drugs that have the same problem

80 kg, 1.9 m2 patient mass assumed
*All amounts in mg except for Elzonris (mcg)

Brand Name Approval Date Approval Year
Dose of first approved indication 
(Highest approved dose at any time)

Amount of drug in 
available single dose 
vials*

Beleodaq belinostat 2014 1000 mg/m2 500
Onivyde irinotecan liposome 2015 70 mg/m2 43
Yondelis trabectedin 2015 1.5 mg/m2 1
Darzalex daratumumab 2015 16 mg/kg 400, 100
Imfinzi durvalumab 2017 10 mg/kg 500, 120
Vyxeos daunorubicin, cytarabine 2017 44 mg/m2, 100 mg/m2 44
Besponsa inotuzumab ozogamicin 2017 0.5 mg/m2 (0.8 mg/m2) 0.9
Ogivri trastuzumab-dkst 2017 2 mg/kg (8 mg/kg) 420
Lumoxiti moxetumomab pasudotox-tdfk 2018 0.04 mg/kg 1
Elzonris tagraxofusp-erzs 2018 12 mcg/kg 1000
Herzuma trastuzumab-pkrb* 2018 2 mg/kg (6 mg/kg) 420
Truxima rituximab-abbs* 2018 375 mg/m2 500, 100
Gamifant emapalumab 2018 1 mg/kg 50, 10
Lumoxiti moxetumomab pasudotox-tdfk 2018 0.04 mg/kg 1
Polivy polatuzumab vedotin-piiq 2019 1.8 mg/kg 140
Padcev enfortumab vedotin-ejfv 2019 1.25 mg/kg 30, 20
Enhertu fam-trastuzumab deruxtecan-nxki 2019 5.4 mg/kg 100



New thyroid eye disease drug
Typical waste is ½ vial
Treatment is 8 doses
Waste is around $56K



So CMS added a 'waste' (JW) Modifier

• Effective January 1, 2017, providers and suppliers are required to report the JW modifier on Part B 
claims for discarded drugs and biologicals

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalOutpatientPPS/Downloads/JW-Modifier-FAQs.pdf

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalOutpatientPPS/Downloads/JW-Modifier-FAQs.pdf


Economists will say changing vial sizes will 
just be compensated for by change in prices

• Yes, in theory, but prices and reimbursement are opaque 
to payers

• Cost-effectiveness analyses in US are based on dosed amount, not total 
amount

• Empiric evidence with vial changes do not support compensatory response
• Pemetrexed had new smaller vial, Keytruda had new larger vial



Possible solutions: more vials or take returns 
(virtually)

• Potential policy pathways to address the issue include: 
• Require manufacturers to provide various vial size options
• Require manufacturers to refund leftover drug

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalOutpatientPPS/Downloads/JW-
Modifier-FAQs.pdf

Source: Bach P et al. BMJ. 2016; 352.

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalOutpatientPPS/Downloads/JW-Modifier-FAQs.pdf


Generic Name Smallest Powder Vial Price Smallest Liquid Vial Price*

Paclitaxel $4.50
Methotrexate sodium $2.31
Oxaliplatin $38.70 $38.70
Cytarabine HCl $0.88
Cisplatin $7.76
Doxorubicin HCl $3.10 $3.10
Dacarbazine $7.56

Have manufacturers provide smaller vials

• Manufacturing costs can be substantial, while vials themselves, are 
cheap to manufacture.

*Average dollar value in the vials proposed is $462

Source: Bach P et al. BMJ. 2016; 352.



Require manufacturers to refund leftover 
drug

Proposals:
• Recovering Excessive Funds for Unused and Needless 

REFUND Act
• Require manufacturers of single-use vial drugs under Medicare Part B to 

provide the program with rebates for discarded drugs
• The JW modifier makes this possible

• The Prescription Drug Pricing Reduction Act of 2019
• Require manufacturers to provide a refund to providers for unused amount of 

single-use vial drugs under Medicare Part B when amount wasted exceeds 
10% of amount paid by Medicare

https://www.congress.gov/bill/116th-congress/senate-bill/551/text
https://www.congress.gov/bill/116th-congress/senate-bill/2543/text

https://www.congress.gov/bill/116th-congress/senate-bill/551/text
https://www.congress.gov/bill/116th-congress/senate-bill/2543/text
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