ANOTHER KIND OF OPIOID CRISIS:

INJECTABLE DRUG SHORTAGES




DISCLOSURE DECLARATION

* | do not have a vested interest in or affiliation with
any corporate organization offering financial support
or grant monies for this continuing education activity,
or any affiliation with an organization whose
philosophy could potentially bias my presentation.



OBJECTIVES

* Upon conclusion of the program, the participant should be able
to:

* |. identify reasons for the current shortages of opioid
injectable medications

* 2. explain the impact of these drug shortages on patient care
and pharmacy staff

* 3. outline strategies that can be used to lessen the impact of
drug shortages



PRE-TEST

* |. Name three injectable opioids that have experienced
supply shortages in the past year.

* 2. Name three manufacturers of injectable opioids in
the United States.

* 3. What happens when a manufacturer receives a DEA
warning letter?

* 4. What does APQ stand for and what is its significance?



OPIOID INJECTABLE DRUG SHORTAGES

* Injectable opioids are used in the inpatient setting to provide
analgesia to surgery patients, cancer patients and other critically
ill patients. They are the most potent and effective pain
relievers known.

* For several years, the supply of these agents has been
unpredictable, but in 2017, shortages of these medications
became much worse.

* What are some of the causes of these shortages and what can
we do to cope with the difficulties that follow?
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THE 3 MAJOR OPIOID INJECTABLES
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OPIOID INJECTABLE DRUG SHORTAGES

* In April 2018, ASHP released the results of a survey of over
300 members regarding injectable opioid shortages."

* Over 67% of respondents indicated that they were
experiencing a severe shortage of injectable opioids that was
affecting patient care and daily operations.

* The hydromorphone shortage was the worst, with 20% of
respondents being completely out and 40% having less than a
week’s worth of product on hand.
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COMMONLY KNOWN CAUSES OF INJECTABLE DRUG
SHORTAGES?*

Raw material supply or transportation issues
Shortages of excipients or packaging components, e.g. vials, stoppers, etc.
Manufacturing quality issues

Manufacturing capacity issues

Recalls

Natural disasters

Supply and demand issues (e.g. a new indication for a drug, epidemics)
Regulatory delays

Lack of communication and advance warning

Business decisions by manufacturers and purchasing organizations

Post-manufacturing supply chain issues
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« CAUSES OFTHE 2018 INJECTABLE OPIOID SHORTAGES
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* Manufacturing quality issues

* Manufacturing capacity issues

* Shortages of excipients or packaging components
* Recalls

Regulatory delays

Lack of communication and advance warning

Business decisions by manufacturers and purchasing organizations

Post-manufacturing supply chain issues
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ny U.S. FOOD & DRUG
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MANUFACTURING QUALITY ISSUES _/@
ef%m

The major contributor to the 2017-2018 opioid shortages.

Quality issues are uncovered when the FDA inspects a manufacturing
facility.

FDA issues Form 483, the inspection report. This lists all violations of
cGMP (current Good Manufacturing Practices) that were observed.

If issues are severe, FDA issues a warning letter. Firms have |5
business days to respond. They must take corrective action and explain
how they will prevent future violations. If they are unable to correct
the problem in |5 days, they must submit a timetable for corrective
action. FDA follows up and when issues are resolved, they issue a
closeout letter.
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Inspection Report Warning Letter

DEPARTMENT OF HEALTH AND HUMAN SERVICES owvieer M B3oC N, Pl
FOOD AND DRUG ADMINISTRATION - ‘ Public Health Servi

S A S P i i DEPARTMENT OF HEALTH & HUMAN SERVICES : ervies

250 Marquette Avenue, Suite 600 11/29/2010 - 01/07/2011* c Mid-Atlantic Region
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H & P Industries, Inc. 700 W North Shore Dr =
& WYATE B Cobe counTRY TYPE E57ABLSIMENT PBIRE TED October 1, 1997
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y, the post- mﬁrlesungoi Sterile Lubricating Jelly fo’_m_; &'l to demonstrate consistency of the process, and what would
JL %z,z constitute acceptable results.
Marie A. Fadden, Consumer Safety
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MANUFACTURERS OF OPIOID INJECTABLES

Hospira - 60% of the market share of opioid injectables®
- spun off from Abbott in 2004

- bought by Pfizer in 2015

- aging infrastructure; quality issues dating back to 2010

for plants in US, Australia, India and ltaly

- more recalls than any other manufacturer in the US?®
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MANUFACTURERS OF OPIOID INJECTABLES

Fresenius Kabi - German pharmaceutical company that
entered the US injectables market in 2008 when it
acquired APP, a large American injectables maker. Has
received two recent warning letters for plants in India

making oncology drugs.
\'h FRESENIUS
KABI
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MANUFACTURERS OF OPIOID INJECTABLES

Westward Pharmaceuticals (now Himka) - no recent issues

Akorn - no recent issues (hydromorphone only) W

WEST-WAF%D

(O AKORN
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2008-2018 FDA ACTIONS (FORALLTYPES OF DRUGS, NOT JUST OPIOIDS)

_m L

Hospira 21 125
Fresenius Kabi 19 |04
Westward | 4 30
Akorn |4 80

Data compiled from FDA website, Inspection Citation Dataset at https://www.fda.gov/ICECl/Inspections/ucm346077.htm



https://www.fda.gov/ICECI/Inspections/ucm346077.htm
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* FDA DRUG WARNING LETTERS 2013-2018

Hospira - 4
Fresenius Kabi - 4
Westward - 0
Akorn -0

From Warning Letter listings at


https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/default.htm
https://www.fda.gov/ICECI/EnforcementActions/WarningLetters/default.htm
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OVERVIEW OF MANUFACTURING PROCESS OF

PARENTERALS
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Post-production quarantine: 8 — 12 weeks
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Isolator technology overview
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- TIMELINE

Feb 2017 - Hospira receives warning letter from
FDA about issues at its Kansas plant
(failure to investigate, address and
follow up on particulate complaints;

flaws in aseptic technique and
personnel testing; inadequate visual
inspections of product)®

July 2017 - Hospira announces shortage of opioid
pre-filled syringes due to problems
at Kansas facility — recovery expected by early 2018’
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 TIMELINE

Oct 2017 - reinspection of Kansas plant yields
more issues (warehouse temperature/
humidity issues, more failures to
investigate and follow-up on complaints
of particulates and lack-of-effect, H
inadequate training of personnel, OS p ' ra

cleaning issues in IV rooms)?®

Nov 2017 - Hospira announces delay in recovery
for opioid syringes --- now early 2019
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- TIMELINE

Jan 2018 - Pfizer announces it is stopping all shipments
of injectable opioid syringes due to third party
issues with carpuject and Isecure syringes.
Recovery still expected in early 2019.

Feb 2018 - letter sent to FDA from five concerned
organizations requesting adjustment of quotas
for injectable opioids so other manufacturers
may produce more.’

S LE ISMP ashp ASC(-)

AS A American Hospital American Society of
Association Clinical Oncology
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* TIMELINE

March 2018 - FDA inspection of Hospira plant in India

reveals numerous issues (failure to

calibrate equipment, failure to properly (
investigate or respond to particulate complaints,
employee manipulation of microbiology and QC
reports, unaddressed defects in assembly line
equipment, inadequate visual inspection of

products)’®
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TIMELINE

April 2018 - Pfizer announces it will begin to release
lots of opioid injectable syringes that have
previously been held due to third-party
supplier issues. Recovery still expected in
early 2019. "

May 2018 — FDA allows Pfizer to release lots of morphine
and hydromorphone carpujects with potential
particulates and cracks due to severity
of shortages.'
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 TIMELINE

June 2018 - FDA sends close out letter to Pfizer for Feb. 2017 warning
letter

August 2018 — FDA announces importation of Sandoz hydromorphone

ampules from Canada™ I mL DIN 02145901

®HYDROmorphone
HCI Injection USP

2 mg /mL |

- SCGIM-IY Sterile

Discard unused portion

Sandoz 211-800-361-3062

LOT

5565819Y

EXP

C01>10057513040211
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* TIMELINE

Fall 2018 - Fresenius announces new morphine and hydromorphone

vial products

Y Yy

15201 115401 415501 3 415801 45101
Morphine Sulfati Morphine Sulfatt Morphine Sulfatt  Morphine Sulfatt  Morphine Sulfat;
KABI hection, USP  ( hection, UsP  ( Mection,USP € Miection,USP € injection, USP
4mg per mL 5mg per mL l 8 mg per mL ‘} 10 mg per mL
BV or IM use only. BV or IM use only. frlV or IM use only. frlV or IM use only. frIV or [M use only.
Mreservative free. Meservative free. . Pnservatlve_ree. - Heservative free. " eservative free.
Fotect from light (keepino  "otect from light (keepin ¢ otect from light (keepino®  Fiotect from light (keepin®#  Potect from light (keep in 0t
trton). Keep from freezing- Grton), Keep from freezing: trton). Keep from freezing. arton). Keep from freezing. arton). Keep from freezing.
InLSingle Dose Vial  Rx¢!  ImLSingle Dose Vial ~ Rx InLSingle Dose Vial  R«¢!  ImLSingle Dose Vial R(®  InLSingle Dose Vial  Rx¢¥

R ==

W Westward (now Himka) --- has increased production of

WEST-WARD

morphine and fentanyl vials but unable to meet all of market

demand
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« CAUSES OF THE 2018 INJECTABLE OPIOID SHORTAGES

" o -

* Manufacturing quality issues

* Manufacturing capacity issues

* Shortages of excipients or packaging components, e.g. vials, stoppers, etc.
* Recalls

Regulatory delays

Lack of communication and advance warning

Business decisions by manufacturers and purchasing organizations

Post-manufacturing supply chain issues



OPIOID INJECTABLE DRUG SHORTAGES

MANUFACTURING CAPACITY ISSUES

As production of opioid syringes slowed and then stopped
at Hospira, their production of opioid products in vials
and ampules was increased to lessen the shortage.

The other manufacturers also increased their production
of opioid injectables, both vials and syringes.
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MANUFACTURING CAPACITY ISSUES

However, relief was not immediate. Causes of delays:

Hospira and the other manufacturers could increase production on
existing lines quickly, but changing a line, adding a new line or a
new plant takes time. Production lines are dedicated to a
particular drug and product form and cannot quickly be switched
to produce something different. Many changes must be made to
the line and the FDA must re-inspect before production can begin.
New plants take about 5 years to be up-and-running.
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MANUFACTURING CAPACITY ISSUES

However, relief was not immediate. Causes of delays:

Manufacturers were also dealing with other shortages
and did not have “‘free’ manufacturing lines to dedicate
to opioids.

Hospira could not use its quota of opioids due to
manufacturing issues but it took time for the FDA to
transfer the quotas to other manufacturers.
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* AGGREGATE PRODUCTION QUOTA (APQ)

* Every year, the DEA sets an APQ (aggregate production quota)
for all Cl and CIl substances to be used in the US for medical,
research, scientific, and industrial use.

* Every year, a manufacturer has to submit an application for their
allotment of the APQ (aggregate production quota) for each CII
substance that they plan to use in manufacturing.”

* To increase the APQ or transfer APQ from one manufacturer to
another requires filing a request with the FDA and waiting for
approval. This can be a lengthy process.
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* AGGREGATE PRODUCTION QUOTA

* For example,in 2017, the DEA established a quota of 45 grams
for heroin; 1,342,320 grams for fentanyl; 4,547,720 grams for
hydromorphone and 33,958,440 grams for morphine.

* Since Hospira normally produces about 60% of the injectable
opioids in this country, they received the largest APQs.

* When manufacturing issues at their plants meant they couldn’t
produce, their APQs were transferred to the other manufacturers
to alleviate the shortage.
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* Manufacturing quality issues
* Manufacturing capacity issues
* Shortages of excipients or packaging components, e.g. vials, stoppers, etc.

* Recalls

Regulatory delays

Lack of communication and advance warning

Business decisions by manufacturers and purchasing organizations

Post-manufacturing supply chain issues
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RECALLS

Recalls have played a relatively minor role in this shortage.

Sept. 2017 - Hospira recalls one lot of hydromorphone vials due to
lack of sterility'®

March 2018 - Hospira recalls three lots of hydromorphone vials
due to empty or cracked vials'®

May 2018 - Hospira releases multiple lots of hydromorphone and
morphine carpuject syringes (which would have normally been
recalled) with customer warnings to filter (particulates and
cracked syringes)'?
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ADMINISTRATION

- REGULATORY ISSUES AND FDA ACTIONS _/@ o1y U.S. FOOD & DRUG
1*“’4&

* FDA inspections and warning letters requiring plant updates were
a large contributor to these shortages

* Delays in FDA re-inspections of facilities and FDA responses to
APQ requests prolonged the shortages

* APQs for 2018 were reduced by 20% to curtail the national opioid
crisis; no evidence so far that this has contributed to the
shortages
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* Manufacturing quality issues

* Manufacturing capacity issues

* Shortages of excipients or packaging components, e.g. vials, stoppers, etc.
* Recalls

Regulatory delays

Lack of communication and advance warning

Business decisions by manufacturers and purchasing organizations

Post-manufacturing supply chain issues
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BUSINESS DECISIONS CONTRIBUTING TO THE SHORTAGES

MERGERS - reductions in the number of suppliers are contributing
to shortages.The existing market with one large market share
(Hospira) and only 3 other manufacturers left the smaller
manufacturers unable to meet the increased demand. Fresensius
Kabi made moves early in 2018 to acquire Akorn but backed out.
This would have concentrated the market even more.
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BUSINESS DECISIONS CONTRIBUTING TO THE SHORTAGES

PRICING ISSUES - Opioid injectables are low-margin generics but
they are complex to manufacture. The government and GMOs
negotiate artificially low prices for these items and this reduces the
number of manufacturers willing to produce.

DISCONTINUATIONS - did not contribute to this example, but
decisions by manufacturers to discontinue drugs have often caused
drug shortages. The FDA cannot “force’ a company to produce a
drug.
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* POST-MANUFACTURING SUPPLY ISSUES

Since the injectable opioids are CIll substances, hospitals
have been unable to purchase these drugs directly from
the manufacturer or on the secondary market, placing all
the burden on the primary wholesalers.

Allocation systems by the wholesalers may be inefficient.
For example, distribution may be first-come, first-serve,
leaving many pharmacies out of luck. Or allocations may
be unrealistic (e.g. one package of fentanyl injectable per
day for a large hospital).
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* POST-MANUFACTURING SUPPLY ISSUES

Some degree of hoarding may be inevitable in these
situations since hospitals feel like they must buy up as
much as possible when the opportunity arises.

Pharmacies and wholesalers maintaining “just-in-time
inventories’ find themselves very susceptible to the
effects of shortages.
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* Manufacturing quality issues

* Manufacturing capacity issues

* Shortages of excipients or packaging components, e.g. vials, stoppers, etc.
* Recalls

Regulatory delays

Lack of communication and advance warning

Business decisions by manufacturers and purchasing organizations

Post-manufacturing supply chain issues
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- THE IMPACT OF OPIOID INJECTABLE SHORTAGES

* Patients may fail to get a treatment they need, receive a
less effective treatment or experience a delay in
treatment.




OPIOID INJECTABLE DRUG SHORTAGES

* THE IMPACT OF OPIOID INJECTABLE SHORTAGES

* Patient safety may be compromised when staff must
use unfamiliar products or concentrations and modify
existing systems to handle new products.

(k)

PATIENT
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* THE IMPACT OF OPIOID INJECTABLE SHORTAGES

* Pharmacy budgets may be overrun due to extra staff, labor and
supplies needed to cope with the shortage.
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* THE IMPACT OF OPIOID INJECTABLE SHORTAGES

* Increased stress for providers, nursing and pharmacy
staff is hard to measure but may be significant.
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« THE IMPACT OF OPIOID INJECTABLE SHORTAGES

* One shortage may lead to others in a “snowball” effect.

VectorsStock
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STRATEGIES FOR COPING WITH OPIOID INJECTABLE DRUG
SHORTAGES

Using alternative manufacturers
Using alternative concentrations
Using alternative dosage forms

Using alternative delivery methods
Using a therapeutic equivalent

Use allocations and backorders wisely
Ordering direct from manufacturers
Purchasing on gray market
Compounding

Outsourcing
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USE ALTERNATIVE MANUFACTURERS
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Challenges: products may not be identical, e.g. preservatives
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USE ALTERNATIVE DELIVERY FORMS

Carpuject
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Challenges: nursing education
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USE ALTERNATIVE DOSAGE FORMS
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Challenges: patient safety, not always feasible
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USETHERAPEUTIC EQUIVALENTS
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Challenges: patient safety, equivalent may not be available
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USE ALLOCATIONS AND BACKORDERS WISELY

Wholesalers may have a small daily allocation that
can be ordered every day to alleviate the shortage

Keep short items on backorder if possible
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ORDER DIRECT FROM MANUFACTURERS

Sometimes it is useful to order direct from manufacturers. In this
particular crisis, the manufacturers stopped allowing the direct
ordering of controlled substances, so it didn’t help!

Meeting with company drug reps can also be a source of good
information. They will have more up-to-date info about when
product will be released than the wholesaler or the FDA/ASAP

websites.

Challenges: does the manufacturer have what you need available
for direct order?
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USE CORPORATE RESOURCES

Many hospital organizations have a central purchasing office
charged with finding and stocking hard-to-find drugs.

Example: Indian Health Service’s National Supply Service Center

Challenges: do they have what you need and can they get it to you
quickly enough?
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PURCHASE ONTHE SECONDARY MARKET (does not apply to
Cllis)
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COMPOUND IN-HOUSE

draw up doses to prevent waste

Challenges: increased labor costs, compounding risks



OPIOID INJECTABLE DRUG SHORTAGES

OUTSOURCE COMPOUNDING

“rvative Free
™ FOR IV USE

. v’ & 0O4/0872008 70
| QuUa S5 are 00913 Lot # 10007632

Challenges: increase cost, availability issues



POST-TEST

* |. Name three injectable opioids that have experienced supply
shortages in the past year.

* 2. Name three manufacturers of injectable opioids in the
United States.

* 3. What happens when a manufacturer receives a DEA warning
letter?

* 4. What does APQ stand for and what is its significance!?



POST-TEST

|. Name three injectable opioids that have experienced supply shortages in the
past year.

MORPHINE, HYDROMORPHONE, FENTANYL

2. Name three manufacturers of injectable opioids in the United States.
HOSPIRA, FRESENIUS KABI,WESTWARD,AKORN

3. What happens when a manufacturer receives a DEA warning letter?
THEY HAVE |5 DAYS TO RESPOND WITH CHANGES OR A PLANTO
IMPLEMENT CHANGES. RE-INSPECTION FOLLOWVS.

4. What does APQ stand for and what is its significance?
AGGREGATE PRODUCTION QUOTA
APQ ISTHE ANNUAL QUOTA OF OPIOIDS FOR A MANUFACTURER.
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