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https://www.fda.gov/drugs/drug-shortages/graphic-drug-supply-chain-example

Regional Distribution of Facilities Manufacturing Finished Dosage
Forms and Active Pharmaceutical Ingredients in 2018.

Region FDF MANUFACTURE API MANUFACTURE
Canada 4% 0%
China 8% 14%
EU 18% 31%
India 24% 31%
Latin America 0% 2%
Rest of World 10% 11%
USA 37% 12%
Total 100% 100%

Patient

Why are there so
many shortages?

(0]

Supply chain issues with raw
materials

o

Production delays

o

Generic manufacturing lines
cancelled

(0]

FDA regulatory citations

(0]

Supply chain disruptions
o Hurricanes, fornados, pandemics

FDA (2020). Drug Shortages: Root Causes and Potential Solutions. Retrieved from: https://www.fda.gov/media/131130/download?2attachment



Where can | find informatione

~  ASHP Drug Shortages Resource Center

= HOPA Forum

A FDA Alerts/Recalls
' Wholesaler Announcements
£  MVP: Pharmacy Buyer(s)

=* NCCN and other societies (ex. SGO)




NCCN Survey

(Collected May 23 - 31, 2023)

Able to treat all patients

, according fo the infended .
CARBOplatin shortage<¢ dose and schedule? ClSplatin shortage?

Some current
patients, but not

n=27 n=25 n=27
National Comprehensive Cancer Network (2023). NCCN Best Practices Committee Carboplatin &
Cisplatin Shortage Survey Results. Retrieved from: https://www.nccn.org/docs/default-
source/oncology-policy-program/NCCN-Drug-Shortage-Survey.pdf



NCCN Survey Follow-up

(Collected September 6 — 27, 2023)
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CARBOplatin shortage? dose and schedule? ClSplatin shortage?
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National Comprehensive Cancer Network (2023). NCCN Best Practices Committee Carboplatin &
Cisplatin Shortage Survey Results. Retrieved from: https://www.nccn.org/docs/default-
source/oncology-policy-program/Drug-Shortage-Follow-Up-Survey_Deidentified-Placeholder.pdf



NCCN Survey Follow-up

(Collected September 6 — 27, 2023)
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National Comprehensive Cancer Network (2023). NCCN Best Practices Committee Drug Shortages

Follow-Up Survey Results. Retfrieved from: https://www.nccn.org/docs/default-source/oncology-
policy-program/NCCN-Drug-Shortages-Survey-Update.pdf



[_] Monitor, monitor, monitor

E Ability to pull quantity on hand (QOH),

quantities dispensed, upcoming patient doses

Shortage
Mitigation
Strategies

/* Drug/disease specific mitigation strategies

Borrow/buy agreements

#%* Sourcing - 1ry, 2ry distributors

i Centralize compounding
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Case 1: Platinum agents

o CARBOplatin and ClSplatin both on shortage

o Various strategies:
1. Prioritization of curative intent patients and/or specific disease states (i.e.,
curative GYO patients with no alternatives)
2. Use of alternatives (i.e., alternate platinum where equivalent and available)
3. Sequencing
o TNBC Keynote-522 patients
o  Changing sequence of PACLitaxel/CARBOplatin/pembrolizumab to AC
portion first
o New start TCHP patients — Switched to AC THP
4. Clinical trials: Communicate to sponsors for enrollment hold into arms that
contain drugs on shortage or request drug supply
5. Increase interval between freatments where appropriate



Case 2: Leucovorin

o Cyclical shortages
o Minimize waste inpatient: use 50 mg vials

o [f 50mg needed and only 100mg vial available, mix 2
doses at a time

o Removal of leucovorin dose in a regimen withOUT IV Push
fluorouracil (except in curative intent regimens)

o Various strategies:

1. If IV Push fluorouracil present, Pharmacy driven adjustment of
the leucovorin dose for a 50% reduction and rounding down
to nearest 100 mg

2. Pharmacy-led dose rounding 5-10%

Leucovorin

Calcium
for Injection
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Leucovorin

Calcium
for Injection

500 mg per vial’




Case 3: Fluorouracll

o Pharmacy-led dose rounding

o Consider alternatives

o Challenges when alternatives are also
on shortfage
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MOC 6332311790 e

FLUOROURACIL :
INJECTION, USP

soomg || B
(50 mg/mL) i
For Intravenous Use ?
10mL oot £
Single Dose Vial e



Case 4: Taxanes

o Different concentrations

o Consider alternative agents

Docetaxel
Injection, USP

160 mg per 16 mL &

}"'\_ @ (10 mg/mL) - ‘l
- ‘\, For Intravenous Use Only

Caution: Cytotoxic Agent

eady to add to infusion solution.
Check concentration prior to

= .

’ *paration. See package insert for
| complsisinsinicions gy
NDC 5180-379-01 rﬂ[e 16 mL Muliple-Dogf

Docetaxel
Injection, USP
Rxonly NDC 551w37&01

Docetaxel
Injection, USP
20 mg per 2mL
(10 mg/mL)}
3 For Intravenous Use Only
Magemenlmompleﬁe ins * 2mL Single-Dose Vial
Sere Sl Notle Dose Val — Discardunused poon

. o

AUIROMIEDICS




Case 5: LIPOSOMAL DOXOrubicin

o Assess disease state and volumes [ NDC 16714-742-01 q
DOXOrubicin

°Sarcoma Hydrochloride
> Breast Liposome Injection

o Hodgkin's Lymphoma

Single-Dose Vial. Discard unused portion.

o Qvarian FOR INTRAVENOUS INFUSION ONLY
AFTER DILUTION

111' .\.Ad ' .‘}'1

o Criteria for use Refrigerate, 210 8°C (S6° 0 46°F).

I Do not Freeze.




Case 6: VINBLASTIne

o Prioritization of patients

o Consider alternatives
vinBLAStine
Sulfate
Injection
10 mg per 10 mL

o Dose rounding, when possible |
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Case /7: Methotrexate

o Different practices, different issues
o Shortage of preservative free vs. standard
o Prioritization

o Conserve larger vials for high dose methotrexate patients
with active CNS disease

o Dosing

o MR-CHOP - consider 2 g/m2 instead of 3.5 g/m?2
o Alternatives

o intraTHECALSs

o Use alternatives where appropriate (cytarabine,
thiotepa, topotecan)

o Other indications for methotrexate:
o Ectopic and molar pregnancies
o CMF in breast cancer
o MVAC in bladder
o Metastatic H&N - methotrexate may be option



Audience Clinical Pearls

v R

Other strategies Other affected drugs




Ethical Concerns

o an %)

STOCK PILING PRICE GOUGING PATIENT
PRIORITIZATION



Audience
Experience

o How are ethical concerns managed?



Summary

Supply chain resiliency continues fo be a concern
Multidisciplinary approach necessary for strategies

Collaboration imperative in communication and plans
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