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Quality Issues Lead to Drug ;S/é
Shortages o

Percentage of Drugs Newly in Shortage by Reason, Calendar Years 2013-2017

Quality Issues 627
Unknown
Increase in Demand

Natural Disaster

Production Discontinuation

Most drugs in shortage were experiencing supply disruptions. specifically quality issues.
Source: Internal FDA Data
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Early Notification is Key to « m
Prevention ﬁ/(

Through ongoing dialogue/work with industry the number of prevented shortages continues to grow, while new drug
shortages remain flat

Depending on the precipitating events, some drug shortages can endure for months to years (e.g., plant remediations
and Agency approvals)

The earlier this work begins the greater the likelihood a shortage can be prevented, or the most severe impacts
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1. Annual Report on Drug Shortages for Calendar Year 2022



Manufacturing Capacity Shortfall %\ﬁ{{,

* For critical drugs, there exists a US and global production capacity shortfall
= This is particularly true for sterile injectable drugs

= There are no current incentives for generic drug manufacturers to produce
excess over market demand (unlike other commodities)

* This can lead to disruptions in supply which can ultimately result in shortages

= Disruptions can be caused by unforeseen events:
o Hurricane Maria in Puerto Rico
o Necessary compliance remediations
o Geopolitical concerns
= Or financial pressures could lead to:
o Manufacturing site closures
o Firm bankruptcies
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Oncology Drug Shortages
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= 16 drugs in shortage (as of May 2023)

— amifostine injection, — fludarabine injection

— azacitadine injection, — fluorouracil injection

— capecitabine tablets, — hydrocortisone injection

— carboplatin injection, — leucovorin injection

— cisplatin injection, — lutetium lu 177 vipovotide textraxeta injection
— cytarabine injection, — methotrexate injection

— dacarbazine injection, — palifermin injection

— dexamethasone injection — streptozocin injection
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Current US Shortage of Critical % ;
Oncology Drugs
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€he New Jork Times

patients will die Rising Rate of Drug Shortages Is

By Paul Goldberg

Framed as a National Security Threat

A Senate homeland security committee examined growing health
care shortages amid reports of rationing within hospitals.
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roven curative regimens containing 4 N k +
Pp\atinum-based drugs—cisplatin E’hc - cll' ﬂur (l.a“ntfi
and carboplatin—have become large-
ly unavailable because of a nationwide
drug shortage. The institutions that
have some supplies of cisplatin and car-
boplatin are setting up algorithms for
rationing their dwindling stocks, which
usually means giving top priority to pa-
tients treated with curative intent and D Sh N q ’I T .
denying standard-of-care treatment to t -
patients who cannot be cured but who rug O r ages ea r a n lm e
can still benefit from these drugs
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Fisplatin m'.l.dcarl?oplatin areold, gener- H h L d R
:;‘3;31{.;:;:&::72}?5‘{;;:?;% 1gh, Leaaing to Rationt ng
cer Letter, pn_ 28, 2023). ot_ dsplatin . . . .

"ihrf’”g'ﬁsgd:d ET:[E.T;"JZZ? A worrisome scarcity of cancer drugs has heightened concerns
are thoroughly stu and are a sta- . .

Pl in onology, this means they are about the troubled generic drug industry. Congress and the
experimental and control arms of clin-

st White House are seeking ways to address widespread supply
problems.
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Critical Shortage of % y
Cisplatin and Carboplatin

1.8 million Americans are diagnosed

2 G

with some form of cancer every year

There are estimates that up to
500,000 patients possibly could have bt b o S Bty e Ao

gional disease.

a stage and a diagnosis that would —— ! bt r

ease with radiation therapy option:
Neoadjuvant and adjuvant platinum dou-

re I y on a p I atl num ag e nt «  Cisplatin/5-FU blets include: . Carboplatin
- Cisplatin or carboplatin/ ~ . = (Carboplatin/docetaxel
docetaxel or paditaxel * I::rhuplar!n pemerrezgd = Carboplatin/paclitaxel (weekly)
» (Carboplatin/cetuximab + Carboplatin gemcitabine « Carboplatin/gemcitabine  bevacizumab

The current shortages of Cisplatin - Gemcitabinefcarboplatn » Ermeeas " Carboplatinlposomal dow>-

» Cisplatin/gemditabine +pem- Cisplati stabi rubicin + bevacizumab
brolizumab or nivolumab + Cssplatin gemcitabine « Carboplatin/paclitaxel + bevacizumah

and carboplatin followed an - Colanpadiad o e
Cisplatin and carboplatin can also be used - E‘5D‘“!"d“ﬂ3?‘e‘
asa single agent for metastatic disease in »  Cisplatin etoposide ’

inspection and identification of © Csunimoriin 7
quality issues at one company’s $

For locally advanced and metastatic bladder can-

ease along with:
«cer, cisplatin is preferred, but carboplatin is used

= Carboplatin or displatin and peme- when displatin is not tolerated well:
HH oo . trexed and pembrolizumab
fa CI I I ty B =« Carboplatin and paclitaxel and bev- = Gemcitabine and cisplatin

- Padlitaxel and carboplatin acirumab and atezolizumab « (Carboplatin and gemcitabine ?

— Shortages posted on FDA website in 2/23 - Gisplatinand 57U n

Oxaliplatin is already replacing some use of cis-

a n d 4/2 3 . reS peCtIVe Iy platin or carboplatin for quality-of-life reasons.

Aggressive metastatic prostate is often
For merastaric disease: = Carboplatin and etopiside treated with:
= Cisplatin and etopiside

— The company shut down production leading R
. » Paditaxel with carboplatin or dsplatin Taxotere and carboplatin
to the current shortage. In addition, the s studcoeialy o sous D) - coe i o

+ Cisplatin and fluorouracil is

shortage of cisplatin led to a ripple effect as used inadenocarcnoma
demand fOl' the Second I|ne treatment, @ gx;lu:la_ti;i!ﬁre!ﬂa?;;g:i:)latmduem lower toxici-
ca rboplatin’ increased bUt the Carboplatin, a taxane, and pembrolizumab are . ' 5-FU and cisplatin with trastu- P EImETTIE

used for some regimens espedially in triple-neg- zumab and pembrolizumab - Bleomycin, etoposide, cisplatin (BEP)

manufacturers were not able to meet e - Capecitabine and dsplatinwithras - Pacieme fosfamide iplatin

Etopiside cisplatin

tuzumab and pembrolizumab
d eman d Neoadjuvant and adjuvant regimens indude: #

« Paditaxel and carboplatin +/- trastuzumab
« Docetaxel and carboplatin +/- trastuzumab

Cisplatin is preferred over carboplatin:

(Carboplatin and etoposide is one of many regimens
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Import Alerts L ( A

Rest of

= A critical tool to keep violative,
defective or potentially harmful fhe gord
drug products from reaching the
U.S. market

— China, Latin America most
import alerts in 2021

— Many inspection refusal,704(a),
non- compliance Latin

America 1
India 3 India 2

Rest of
the World

o > Rest of the World 1

E—

Count of Import Alerts

Source: Office of Pharmaceutical Quality Report on the State of
Pharmaceutical Quality: FY2021

China 5
China 4
India 1
1A 66-40 1A 66-40 IA 66-78 1A 99-32 1A 99-32
(GMP-based) (GMP-based) (Testing-based)  (Refusal-based) (Refusal-based)
Inspection o 7 HS Inspection 704(a)(4)

704(a)(4)



Inspections

*FDA continued mission-critical inspections throughout
the public health emergency

*FDA has conducted domestic inspections at standard
operational levels since October 2021

*FDA resumed foreign facility surveillance inspections in
March 2022, and resumed inspections in China with U.S.-
based staff in April 2023

FDA continues to leverage a variety
of tools for facility assessment, including remote
assessments



https://www.fda.gov/about-fda/office-regulatory-affairs/fda-efforts-ensure-product-safety

Recurring Issues in Drug
Manufacturing Compliance
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Microbial contamination  Lack of data integrity, transparency,
— Ophthalmic product contaminated with multi- and record retention
drug resistant bacteria

— Information must be accurate, reliable, and
— Burkholderia cepacia complex in non-sterile, complete

water-based drug products

— Appropriate remediation strategy and suitable

Poor excipient quality and timeframes are important

manufacturing controls  |nadequate controls related to:

— Diethylene glycol/ethylene glycol « Aseptic manufacturing
contamination .

Cleaning and cross-contamination
— Benzene contamination (warning letter) «  Supply chain globalization & contract

— First CGMP Warning letter issued to excipient manufacturing
manufacturer .

Facility design and maintenance
Refusal of inspection; failure to - Out-of-specification result investigations

respond to requests for records



https://www.fda.gov/drugs/drug-safety-and-availability/fda-warns-consumers-not-purchase-or-use-ezricare-artificial-tears-due-potential-contamination
https://www.fda.gov/drugs/drug-safety-and-availability/fda-advises-drug-manufacturers-burkholderia-cepacia-complex-poses-contamination-risk-non-sterile
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/testing-glycerin-propylene-glycol-maltitol-solution-hydrogenated-starch-hydrolysate-sorbitol
https://www.fda.gov/drugs/pharmaceutical-quality-resources/fda-alerts-drug-manufacturers-risk-benzene-contamination-certain-drugs
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/accra-pac-inc-dba-voyant-beauty-643600-04202023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/dupont-nutrition-usa-inc-627211-12022022
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/circumstances-constitute-delaying-denying-limiting-or-refusing-drug-inspection
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/data-integrity-and-compliance-drug-cgmp-questions-and-answers
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Sustainable Compliance

 FDA’s Current Good Manufacturing Practice (CGMP) requirements provide the foundation for a robust
state of control and drug quality

« Maintaining ongoing CGMP compliance requires a proactive and prevention-focused quality system

« If the quality system at a facility is slow to address operations with excessive variability, this reactive
approach is a recipe for lapses in compliance and inconsistent pharmaceutical quality

Figure B: This prevention-focused, CGMP-compliant

Figure A: This facility experiences lapses in control due to i X _ A
facility yields consistently conforming medicines.

inconsistent adherence to CGMP and vacillates between

acceptable and substandard quality.
Compliant 4

vV \V

Compliant +

Non- li
Non-Compliant on-Compliant



Critical Factors Associated sy
with Sustainable Compliance is/g-

« Senior Management Oversight of Facilities

— Ensure ongoing suitability of operational design, control,
and maintenance

— Allocate resources for production infrastructure
upgrades when operations are deficient.

— Technological capability directly impacts quality of
outputs, and is central to sustainable compliance
« Lifecycle Quality Signals and Root Cause Analysis

— Important to have an effective system for implementing
corrective actions and preventive actions

— A structured approach to the investigations is critical for
understanding the root cause




Example of Transformation from OAI to ;{é
Sustainable Compliance S

« Large, multinational manufacturer of generics
* Produces critical sterile drugs for vulnerable patients

« Multiple VAI inspections = emerging concerns conveyed during regulatory meetings, firm
commits to systemic CGMP remediation

* Ineffective remediation, recurring problems - Recalls, WL, 3" party audit

* Firm made long term investments in transformational change. This required
fundamental changes in the:

« Quality System: Key management changes. Improved quality system governance at
site. Increased QA oversight of facility, process, and quality performance.

 Facility Design: Replaced old lines with modern processing lines. Converted low-
capability inefficient facility to highly capable isolator technology.

* Outcome: Sustainable Compliance (approaching 10 years)
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A Call to Action: ;(.
Achieving Sustainable Compliance %{{

|dentify and address current problems; implement long-term systemic remediation

2. Ensure strong quality management oversight
« "Walk the talk:” quality is top priority throughout organization
 Accountability for quality
3. Well-designed facilities, equipment, and processes
» Upgrade to highly capable facilities and equipment
« State of control vigilantly monitored
4. Engineer quality system to proactively identify and remediate problems as they occur (FDA is
not your quality system)
« Prompt attention to address emerging adverse trends and deviations

- Commitment to quality assurance creates the needed conditions for dependable supply
for patients
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