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)i Drug shortages: Physicians‘ perspective -
Agenda

'dok«t 2

» Essential medicines, drug shortages: Definitions
» Looking back at the (multifaceted) root causes of drug shortages
» ,,.Drug shortages: A complex health care crisis*.
* ,,Medication shortages threaten cancer care*.
» Impact on patients and their care in oncology
» Ethical issue: Coping with critical drug shortages
,Near future: Drug shortages are anticipated to continue®.

» Short/medium term actions to prevent/manage supply shortages

Essential medicines - definitions

A medically necessary drug product™ is one that is used
to treat or prevent a serious disease or medical condition
for which there is no alternative drug, available in adequate supply;,
that is judged by FDA medical staff to be an adequate substitute*.

*Kweder SL & Dill SD: Clin. Pharmacol. Ther. March 2013

Essential medicines are intended to be available
within the context of functioning health systems at all times
in adequate amounts, in the appropriate dosage forms,
with assured quality, and at a price
the individual and the community can afford.

% World Health
Jg’Orgamz tion
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@J) Drug shortage - definitions

Drug shortage*:

,» The total supply of all clinically interchangeable versions
of an FDA-regulated drug product is inadequate
to meet the projected demand at the user level®.

*http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Reports/lUCM277755.pdf.

Drug shortage # supply bottleneck

% T
38 Clinical Pharmacology
e &Therapeutics ===
.f" P —

Special issue devoted to
DRUG SHORTAGES February 2013

.



8:@{; Drug Shortages: A Complex Health Care Crisis

2011: 267
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FIGURE 1. Number of new nabonal drug shortages startng = exch calendar
year. January 2004, 10 September 30, 2013, Data are from the University of
Utah Drug Information Service”

Maya Clin Proc, ® March 2014:89(3):361-373

Manufacturing Issues

- to avoi

73% generic
njectable agents

11% of all
FDA-approved
drugs, vaceines,

and biologics
in short supply

“(4 ) Dynamics of Sterile Injectable Drug Shortages

Factors that turn a supply disruption into a shortage.
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Cost-reduction strategy

d costs associated

W with carrying excess inventory
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e too late or not at all*
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for drug shortages

> Pharmaceutical supply is complex and involves multiple players
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* Quality aspects (e.g., manufacturing problems)
« Delays in manufacturing or shipping
« Loss of manufacturing site; lack of availability of the active pharmaceutical
ingredient; increased demand; economic reasons .......
www.fda.gov/Drugs/DrugSafety/DrugShortages/ucm277626.htm

.. EconomicandTechnological Drivers of Generic
54 Sterile Injectable Drug Shortages
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@‘ Drug shortages followed by FDA, by drug classes

Drug classes with

five or fewer
] Oncology shortages
28% 33%

Hormonal

Electrolyte/Nutriton ozl
19% Antibiotic
13%

*Kweder SL & Dill SD: Clin. Pharmacol. Ther. March 2013

o e = R H RS
@ Market concentration in select generic sterile-injectable classes.

Figure 1. Corrclation letween individial
dArugs amd wnder of supplicrs.

Dati adapted from IMS Institute for
Healthcare Inforauitics, November 2011,

Numbers of Individu drugin shotsupply
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The Shortage of Essential Chemotherapy Drugs
in the United States

Mandy L. Gatesman, Pharm.D., and Thomas J. Smith, M.D

l :u!' the first time in the United States, some es-
sential chemotherapy drugs are in short supply.

Most are generic drugs that have been used for

vears in childhood leukemia and curable cancers

The main cause of drug short-
ages is economic. If manufactur-
ers don't make enough profit,
they won't make generic drugs.

M PHSL ] MED 3E512

NOvIMBES 3, 2011

@s Chemotherapy Drug Shortages in the United States:
‘et Genesis and Potential Solutions
Moras P Unk, Stantond Uniwensity Schoor of Medona Stanfont CA

Karwn Higerty, Amwecas Sockty of Chncel Oncology, Awvanciy V4
Higep M Kaesanan, MO Anderson Cancer Cantar, Houston T

Reason

* |ncreased national and worldwide demand for ancology drugs
* Shortages of supply of raw materials

* Praduction problems; contamination of matenals

* Aging production plants

s Limited inventones of genenc drugs to reduce company costs

* Limited profit margins for genenc drugs; Medicare ASP + 6%
retmbursement system

In Europe, where there is no such Medicare rule, the prices of
generic drugs are higher than in the United States, and the prices of
brand drugs are lower (because of agreements between drug compa-
nies and governments). This maintains a reasonable profit margin for
generic drugs, allowing competition to continue and largely prevent-

v ing drug shortages.
JOURNAL OF CLINICAL ONCOLOCY
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Medication Shortages
Threaten Cancer Care

The oncology community and the FDA
tackle ongoing drug shortage problem cancer  icwur s, e
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T\ G Clinical Dilemmas and a Review of Strategies to Manage Drug Shortages
wa| 2z Anne Elise Rider, Dersk J. Tempilat, Mitchell J. Daley. Carrie Shuman and Leticia V. Smith
P foc Journal of Pharmacy Practice 2013 26: 183 originally published online 3 April 2013

Ee ey DOI: 10.1177/0887 190013452332

Regimen Medications

FOLFOX  S-fluorouracil, oxaliplatin, leucovorin

XELOX capecitabine, oxaliplatn

ABVD doxorubicin, bleomycin, vinblastine, dacarbazine

Stanford V. mechlorethamine, doxorubicin, vinblastine, vincristine,
bleomycin, etoposide, prednisone

MOPP mechlorethamine, vincristine, procarbazine, prednisone

» One chemotherapy agent in short supply or unavailable impacts multiple
treatment regimens for several types of cancer (e.g., doxorubicin)

« Chemotherapy shortages may contribute to adverse patient outcomes
(e.g., increased toxicities, decreased efficacy) and/or elimination of a curative
regimen (e.g., shortage of cytarabine, backbone of AML treatment)

» Drug shortages likely contribute to delays in providing chemotherapy

@ National survey on the effect of oncology drug
shortages on cancer care

M. Hi

| 1ENT s MARGARED
VLN IH, A JAMIS ML HOMIMAN

[

; Table 2.

| Most Difficult Oncology Drugs to Obtain, as Reported by Survey
‘ Respondents (n = 239)*

1

« Standard treatment of many oncology protocols for childhood,
hematologic, and gynecologic protocols
« Equivalent dosing for substitute regimes often absent, substitutions
not based on evidence gathered from randomized controlled trials

» Medication errors

Am J Health-Syst Pharm. J013 70600917
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\i/ on patient care and clinical trials in oncology

oY s The impact of drug shortages

Many shortages invisible to the ordering prescriber —
because they can be managed by the pharmacists

Number of pts. harmed difficult to quantify

Risks of drug shortages: increased risk of medication errors
and/or adverse patient outcomes

Patients treated with an alternative therapy

(for which clinicians may have limited familiarity)

Drug of choice unavailable/delay in therapy

» real patient harm; e.g., higher relapse rate/reduced survival

Rationing of chemotherapy because of shortages

3

|/$‘ L5 National survey on the effect of oncology drug
\—"4/ shortages on cancer care

Table 3
Medication Errors and Shortage-Assoclated Adverse Outcomes, as
Reported by Survey Respondents

Event No, (%) Respondents*
Mear-miss medication error (n = 3%
Wrong drug 11028
Wrong dosage conmversion 1026
Wreng drug concemration {21
Del ometted drug 1(8}
Inadeguate supply to prépare dose 3 (8}
etass unknown 4010
Medication error that reached a pt {n = 15)
Wrong drug 2(13)
Wrong dosage comwersion 7 (47)
Wrang drug concentration 3(20)
Delayed or omitted drug 17
Extra dose 2013
Adverse pt outcome (n = 40)
Increased toxicity 20 (509
Disease progression 6015
Cardiac event 2051
Emotionad stress 1(3}
Detaids not disclosed 11 (28

10



1.0+
0.94 Mechlorethamine
0.8+
0.7+
0.6
0.5+
0.4
0.34
0.24
014 p-0.01

0.0 T T T
0 2 4 6

Years since Diagnosis

Cyclophosphamide

Probability of Event-free Survival

00 -

10

No. at Risk
Mechlorethamine 181 163 116 71 43 3
Cyclophosphamide 40 25 0

N ENGL) MED 367,26 NEJM.ORG DECEMBER 27, 2012

What impact do drug and biological product shortages have on research and
clinical trials? What actions can FDA take to mitigate any negative impact of
shortages on research and clinical trials?

Jhe impact of drug shortages on cancer clinical trials

The shortage of some cancer drugs 1s not just affecting patients currently undergoing
standard or non-investigational treatment, but it 1s also having a significant negative
unpact on current and future cancer clinical trials. Approximately half of all active
cooperative group cancer chnical trials have at least one drug on the shortages list.

Furthermore, as patients are recruited for cluncal research trials with the mteat 1o receive an
mvestigational therapy, the treatment described  the consent form details both the benefits, side effects.
and other standard of care treatment options, It is concerning that a patient who opts to receive an
imvestigational treatment in combination with an existing drug. which 1s short supply, conld have mstead
elected to Teceive alternative, standard treatment — perhaps in a more timely way, Treatment delavs of
davs to months are critical in the life of a cancer patient and could limit their chances Tor a cure or
remission of their disease.

Another residual unpact of drug shortages 1s the delay m obtaining the data necessary to bring new cancer
therapeutics to patients. With more than 400 cancer agents in vanious stages of development, it 1s
imperative that cancer clinical trials continue unmterrupted 1n order to obtain the necessary data to seek

approval of new anti-cancer drigs as soon as possible.

11



:_ji:;ff i Why drug shortages are an ethical issue

Wendy Lipworth '2and lan Kerridge??
Australasian Medical Journal [AM] 2013, 6, 11, 556-559]

Chemotherapy Drug Shortages in Pediatric Oncology: A Consensus Statement
Matthew DeCamp, Steven Joffe, Conrad V. Fernandez, Ruth R. Faden and Yoram
Unguru

Pediarries 2014:133:e716

Coping With Critical Drug Shortages

An Ethical Approach for Allocating Scarce Resources in Hospitals

Philip M. Rosoff, MD, MA; Kuldip R Patel, PharmD; Ann Scates, PharmD;
Gene Rhea, PharmD; Paul W. Bush, PharmD; Joseph A. Govert, MD

Arch Intern Med. 2012;172(19):1494-1499,

& @ & Ethical issues that need to be considered
“594¢  attempting to understand or address drug shortages

Drug shortages are a major threat to the delivery of ,,beneficent®,
,hon-maleficent and equitable health care

Compelling evidence that pts. can be harmed by drug shortages
Moral imperative to prevent further drug shortages

Ethical approach includes transparency, fairness for pts. and health
care providers, and its ability to be rapidly put in practice

Initial response: an attempt to maximize efficiencies

and to minimize wastage

Pts.should not be treated differently depending on their
(non-clinical) circumstances, e.g., insurance status, ethnicity etc.
Youth of pts. should play a determinative role in forced

rationing decisions ????

12
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

22 November 2012 Reflection paper on medicinal product supp!y shortages
EMA/590745,2012 caused by manufacturing/Good Manufacturing Practice
Patient Health Protection  Compliance problems

4. Envisaged activities

While the causes of shortages are varied and complex, the challenge remains to effectively co-ordinate
an assessment, to develop risk minimisation measures to alleviate the impact on patients, and to
communicate within the Network, with international partners and with healthcare professionals,
patients and the general public. On occasions EMA is being asked to coordinate the follow-up to an
emerging event in the absence of an appropriate legal framework,

In some cases, the need for rapld Implementation of risk minimisation measures is paramount. Short
and medium term measures will be undertaken to enhance the current approach. [n addition, there are
some aspects which will require discussion with bodies outside the Network, e.qg. in the area of medical
devices.

Waorkshop on product shortages due to
manufacturing and quality problems: Developing a
proactive approach to prevention

Datans S

ClEmut Zpovee @ wato B st

Related information

* EMA wocchap on preventon of
PrOcuCE shomages due 1

Title Werkshop on product shortages dee to manufactunng TenSActIIng and qualty
304 quality protiems: Developwng & Droacive approach protiems takes place tocay
£ prevertion (14/10/2013)
* EMA to hast workshep oo
Date 14/10/2013 - 14/10/2013 prevertion of product shortages
due 10 Marfacunng and Gquaity
Location Eurtpean Medcnes Agency. London, UK preblermns (10/10/2013)
Summary  The workshop (ISUSSEs Now 10 Inprove Sxisting risk- 2 ran o0
maragement Strateces tD DIEVERt SPOMa0s G0e 15 product supply shortages
MErLTaCIunnG BnG qUSIty SSues, 35 Well 35 Dow 12 by menufatnrg [ good
IMOST 300N w35 MRNSINANNG-ETLE
weation anly due o Imites places and is now Closed. somgiance mobisns
However, The workshop will be Drosdcast Fee. (V1172012
Contact point:

shortagesworishopPeTa. aurTe sy

14



@} .. Key recommendations to prevent and to manage
. “.3;:1""‘ drug/supply shortages of medicines

= Improved communication among the regulatory agencies,
manufacturers, and stakeholders

= Increase authority of EMA and national agencies (e.g., FDA Safety
and Innovation Act, FDASIA)

= Examine impact of current requirements on drug shortages

= Develop a National Registry

= Compile a list of essential medicines by specialty organizations

= Provide economic incentives to manufacturers of critical drugs

= Civil or monetary penalties for industry noncompliance

Drugs :
23 March 2014°
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Draft common position between patients’, consumers,
o W and healthcare professionals’ organisations on

Supply Shortages of Medicines October 2013

e Article 81 of the EU Directive on Medicines for
Human Use'" was intended to ensure adequate
supply of any given product to the market.
However, there is extensive evidence of situations
where pharmacies can’t obtain the medicines that
they need for their patients. Consideration should
be given to strengthening the provisions of Article
81,

*  Frangoise Charnay-5onnek, Eurcpean Specialist Nurses Organisations (ESNO)
¢ Reberto Frontini and Richard Price, Eurcpesn Associstion of Hospital Pharmacists (EAHP)
| o David Heerry, Europaan Aids Trestment Group (EATG)
« Dr Carla Hollak, Academic Medical Centre, Amsterdam [AMC)
o Frangois Houyel, Suropean Organsation of Rare Diseases (ELRORDS)
o Sascha Marschang. Euvcopaan Public Health Alliance (EPHA)
* Jurate Svarcaite, Pharmaceutical Group of the European Unsan (PGEU)

_ Thank you
| for your attention

Antonello
da Messina
(ca. 1430-1479)
Saint Jerome in
His Study
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Latest Reports
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Drug Shortages: The Cycle of Quantity and Quality

Trends in Drug Manufacturing Warning
Letters” and Drug Shortages, 2005 -2011

300

. )

200 ~#- Drug Manufactunng
2 Quality Warning Lotters
g 150 -@- Drug Shortages
=z

100

50 o

e

2005 2006 2007 2008 2009 2010 2011

* Includes warning letiers related to drugs and biclogics.
Detadec data on waming lotters only avadabie after 2008

*Kweder SL & Dill SD: Clin. Pharmacol. Ther. March 2013
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FDA reveals new initiatives to deal with drug shortages

Michael McCarthy BM) 2013734716646 doi: 1011360y 16648 (Pubigned 4 November 2013)

ety U4

Under proposed rules announced on 31 October by the US Food
and Drug Administration, drug makers will be required to notify
the povernment at feast six months in advance, or as far in
advance as practcal, if they imtend 1o stop making a medically
important drug. This rule will also apply to any interruption in
adrug’s manufacture that is likely 1o fead to o disruption in
supply,'

mmAmiditmvmedjwmd«mowmmllm
more than 280 in 2012 by w:klngwnduexmﬁngmd new
- manufacturers to ensure supply, expeduing FEVICWs to prevent
shortages, and exercising “enforcement discretion in appropriate
~cireumstances, if this would not cause undue risk to patients.”
As i result of such efforts, the number of products in short
supply dropped to 117 last year, the agency smd. Numbers for
this year are not yet available.
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Uber das B Arrneuniimete Mediingrodukies Bundescpiumselics Farschurge Sericee
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Update: March 5, 2014

@BiAtv Drug shortages: N=13 e
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