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EXAMINING THE INCREASE IN DRUG
SHORTAGES

FRIDAY, SEPTEMBER 23, 2011

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON HEALTH,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 9:36 a.m., in room
2322 of the Rayburn House Office Building, Hon. Joseph Pitts
(chairman of the subcommittee) presiding.

Members present: Representatives Pitts, Burgess, Shimkus,
Myrick, Murphy, Blackburn, Gingrey, Lance, Cassidy, Guthrie,
Walden, Pallone, Dingell, Schakowsky, Matheson, DeGette, and
Waxman (ex officio).

Staff present: Clay Alspach, Counsel, Health; Ray Baum, Senior
Policy Advisory/Director of Coalitions; Marty Dannenfelser, Senior
Advisor, Health Policy and Coalitions; Andy Duberstein, Special
Assistant to Chairman Upton; Debbee Keller, Press Secretary; Jeff
Mortier, Professional Staff Member; Katie Novaria, Legislative
Clerk; John O’Shea, Professional Staff Member, Health; Chris
Sarley, Policy Coordinator, Environment and Economy; Alan
Slobodin, Deputy Chief Counsel, Oversight; Heidi Stirrup, Health
Policy Coordinator; John Stone, Associate Counsel; Phil Barnett,
Democratic Staff Director; Stephen Cha, Democratic Senior Profes-
sional Staff Member; Alli Corr, Democratic Policy Analyst; Eric
Flamm, FDA Detailee; Ruth Katz, Democratic Chief Public Health
Counsel; Elizabeth Letter, Democratic Assistant Press Secretary;
and Karen Lightfoot, Democratic Communications Director and
Senior Policy Advisor.

Mr. Prrrs. This subcommittee will come to order. The chair rec-
ognizes himself for 5 minutes for an opening statement.

OPENING STATEMENT OF HON. JOSEPH R. PITTS, A REP-
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH
OF PENNSYLVANIA

In 2005, 61 drug shortages were reported to FDA. By 2010, there
were 178 reported drug shortages, 132 of which involved sterile
injectable drugs. So far this year, FDA has continued to see an in-
creasing number of shortages, especially those involving older ster-
ile injectable drugs. These shortages have involved cancer drugs,
anesthetics used for patients undergoing surgery, as well as drugs
needed for emergency medicine, and electrolytes needed for pa-
tients on IV feeding.
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It appears that there are many potential causes of these drug
shortages. In some cases, shortages have been caused by quality
and manufacturing issues. Additionally, production delays at the
manufacturer level, including limited production lines for certain
older drugs, and difficulty in receiving raw materials and compo-
nents from suppliers have caused drug shortages. Many raw mate-
rial suppliers also experience capacity problems at their facilities,
causing delays that ripple through the drug production process.

Shortages can also result from a company discontinuing a par-
ticular drug. Certain drugs are susceptible to shortages, particu-
larly those that are complex to manufacture, such as injectable
drugs, or require longer lead times. FDA cannot compel a company
to manufacture a particular drug, and, if there is a shortage of that
drug, it cannot compel other firms to increase their capacity. Fur-
ther, companies are not required to notify FDA in advance of a po-
tential drug shortage, unless a company is discontinuing a sole
source, medically necessary drug. In that case, a company must in-
form FDA 6 months in advance.

Drug shortages have real effects on real patients. Due to short-
ages, patients have not received the appropriate drugs for their
conditions, often getting a less effective drug or a more costly sub-
stitute as a result. According to a study done by Premier
Healthcare Alliance of 228 hospitals, retail pharmacies, and other
health care facilities, nearly 90 percent of hospitals reported a drug
shortage in the last half of last year that may have caused a pa-
tient safety issue, resulted in a procedure’s delay or cancellation,
required a more expensive substitute, or resulted in a pharmacist
compounding a drug.

I look forward to hearing from our witnesses today about their
experiences with drug shortages and learning what remedies they
believe are necessary. I would like to say a special hello to Richard
Paoletti, Vice President, Operations; Pharmacy, Laboratory, and
Radiology at Lancaster General Hospital in my home district.

Lancaster General is the largest employer in the 16th Congres-
sional District, and, for 10 of the past 13 years, it has been named
among the “Top 100 Hospitals in America” by Thomson Reuters, a
leading source of healthcare business intelligence. The hospital is
also helping to revitalize the northwestern part of Lancaster City
through a partnership with Franklin and Marshall College.

Again, thank you to our witnesses, and I will yield the balance
of my time to Congressman Shimkus from Illinois.

[The prepared statement of Mr. Pitts follows:]
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Rep. Joseph R. Pitts
Opening Statement
Energy and Commerce Subcommittee on Health
Hearing on “Examining the Increase in Drug Shortages”
September 23, 2011
(As Prepared for Delivery)

In 2003, 61 drug shortages were reported to FDA. By 2010. there were 178 reported drug
shortages, 132 of which involved sterile injectable drugs.

So far this year, FDA has continued to see an increasing number of shortages, especially those
involving older sterile injectable drugs. These shortages have involved cancer drugs, anesthetics
used for patients undergoing surgery, as well as drugs needed for emergency medicine, and
electrolytes needed for patients on 1V feeding.

It appears that there are many potential causes of these drug shortages.
In some cases, shortages have been caused by quality and manufacturing issues.

Additionally, production delays at the manufacturer level. including limited production lines for
certain older drugs, and difficulty in receiving raw materials and components from suppliers
have caused drug shortages. Many raw material suppliers also experience capacity problems at
their facilities, causing delays that ripple through the drug production process.

Shortages can also result from a company discontinuing a particular deug. Certain drugs are
susceptible to shortages, particularly those that are complex to manufacture, such as injectable
drugs, or require longer lead times,

FDA cannot compel a company to manufacture a particular drug, and, if there is a shortage of
that drug, it cannot compel other ficms to increase their capacity.

Further, companies are not required to notify FDA in advance of a potential drug shortage,
unless a company is discontinuing a sole source, medically necessary drug. In that case, a
company must inform FDA six months in advance.

Drug shortages have real effects on real patients. Due to shortages, patients have not received
the appropriate drugs for their conditions, often getting a less effective drug or a more costly
substitute as result.

According to a study done by Premier healthcare alliance of 228 hospitals, retail pharmacies, and
other health care facilities, nearly 90 percent of hospitals reported a drug shortage in the last half
of last year that may have caused a patient safety issue, resulted in a procedure’s delay or
cancellation, required a more expensive substitute, or resulted in a pharmacist compounding a
drug.
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I look forward to hearing from our witnesses today about their experiences with drug shortages
and learning what remedies they believe are necessary.

I would like to say a special hello to Richard Paoletti, Vice President, Operations — Pharmacy,
Laboratory, and Radiology at Lancaster General Hospital in my home district.

Lancaster General is the largest employer in the 16" Congressional District, and, for 10 of the
past 13 years, it has been named among the “Top 100 Hospitals in America” by Thomson

Reuters, a leading source of health care business intelligence.

The hospital is also helping to revitalize the northwestern part of Lancaster City through a
partnership with Franklin and Marshall College.

Again, thank you to our witnesses.
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OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. SHIMKUS. Thank you, Mr. Chairman. And we want to wel-
come our folks at the 2 panels. Obviously, this is of concern. I am
a market-based conservative capitalist, and whenever there is a lag
in a commodity good or product, you have to really wonder about
the demand and the supply and the available cost because when
there is limited supply and a high demand, cost should go up.

So that begs a question is, what is constraining the market sig-
nals from producing the product that the consumers need? Is that
insurance companies? Is that government reimbursement rates? Is
that the State Medicaid provisions? That is what I will be looking
at because the bigger the government is, the more manipulative it
gets in the market services, the less its ability to provide goods and
services to consumers.

So we appreciate that and look forward to it, and I yield back
my time, Mr. Chairman. Thank you.

Mr. PrrTs. The chair thanks the gentleman and recognizes the
ranking member of this subcommittee, Mr. Pallone, for 5 minutes.

OPENING STATEMENT OF HON. FRANK PALLONE, JR., A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF NEW JER-
SEY

Mr. PALLONE. Thank you, Mr. Chairman. I want to thank you for
holding today’s hearing on this important issue. I am encouraged
by the bipartisan nature of this effort and thank our witnesses for
joining us.

Today, we will discuss the recent increase in drug shortages that
have been the subject of numerous reports. Drug shortages appear
to be on the rise at an alarming rate and are threatening the sup-
ply of some of our most important medications from lifesaving on-
cology drugs to antibiotics that rid us of infection to antiseptics
that get us through the most minor surgical procedures. These
drugs have become an important part of our healthcare system.

No patient must be told that their chemotherapy must be post-
poned because the only drug used to treat their type of cancer is
unavailable. And likewise, no anesthesiologist wants to begin their
workday with the realization that they will have to use subpar
drugs on a patient because the one they normally rely on is out of
stock indefinitely. So we can’t let this become the new norm.

We are dependent upon the medications on the FDA’s drug
shortage list for years and continue to look for them for our health
and wellbeing. It is alarming that drugs that have been around for
so long would suddenly be the most difficult to keep hospitals,
pharmacies, and doctors’ offices supplied with. Furthermore, these
drugs tend to be low-cost generics, which are an essential compo-
nent of healthcare for most Americans as they seek to keep their
healthcare costs low.

In this fiscal climate, having a readily accessible supply of ge-
neric medication is of profound importance, and to that end, it has
been disheartening to learn that the so-called gray market would
take advantage of such a dire situation to engage in price-gouging
at the expense of those desperate enough to pay.



6

So I am hoping that we can begin today to identify the cause of
these shortages and discuss solutions for replenishing our drug
supply. We must address this sudden increase so that Americans
can continue to receive high-quality treatments at low cost and re-
main confident in both the pharmaceutical industry and the
healthcare providers.

Unfortunately, companies are not currently required to report to
the FDA when a shortage will be occurring whether because of
change in investment strategy or manufacturing difficulties, there
is currently no policy for notification unless the company is the sole
manufacturer.

My colleague, Representative DeGette, has introduced bipartisan
legislation, H.R. 2245, the Preserving Access to Life-Saving Medica-
tions Act of 2011, as the first step in addressing this issue. This
legislation would require manufacturers to notify the FDA of any
actual or prospective drug shortages. And I want to commend Rep-
resentative DeGette on pioneering this effort and hope that as a re-
sult of hearing from our witnesses today, we can identify additional
solutions to this growing problem.

This hearing will allow us to learn more about why drug short-
ages are occurring, what the administration and industry are doing
to address the problem, and what new authorities the FDA might
need to prevent shortages from happening in the future. And I am
encouraged that we are exploring this issue in our subcommittee
today, look forward to working with you, Chairman Pitts, as you
get to the bottom of this issue. And again, thank you for having
the hearing.

I yield back.

Mr. PrrTs. The chair recognizes the ranking member of the full
committee, Mr. Waxman, for 5 minutes.

OPENING STATEMENT OF HON. HENRY A. WAXMAN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI-
FORNIA

Mr. WaAXMAN. Thank you, Chairman Pitts, for recognizing me
and for holding this hearing.

Recent media and other reports indicate that drug shortages are
now at an unprecedented level. Indeed, according to FDA, the num-
ber of drugs in short supply in 2010 was almost triple that of 2005.
The shortages affect a broad spectrum of critically important
drugs—including oncology drugs to treat lymphoma, leukemia,
breast and other cancers—and the seizure drugs without which
surgeries have to be postponed and antibiotics to remedy life-
threatening bacterial infections. Without these drugs, patients’
lives are at risk.

Drug scarcities generally affect sterile injectable drugs. These
drugs are technically difficult to make and each drug is usually
manufactured by only one or a handful of producers. If any one
company develops manufacturing problems, which is not uncom-
mon, other companies may have little excess capacity to help fill
the need.

With the aging of our population, the outsourcing of drug manu-
facturing, the increasing consolidation of drug companies, and the
general adoption of a just-in-time approach to drug production and
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distribution, this problem may be significantly worse unless imme-
diate measures including congressional action are taken to address
its multiple causes.

Representative DeGette has introduced legislation that would be
an important first step in this process. H.R. 2245, the Preserving
Access to Life-Saving Medications Act of 2011, would require man-
ufacturers to notify FDA of any actual or prospective drug short-
ages. Such advance notice would enable FDA to help avoid or miti-
gate the shortage by both working with the manufacturer and
alerting hospitals and physicians of the problem.

While this is an important piece of legislation that has broad bi-
partisan support, I don’t think anyone believes it alone can solve
the drug shortage problem. So I look forward to hearing from our
witnesses today to better understand the causes of what is already
a crisis for many patients and to find out what we in Congress can
do to help prevent shortages in the future. We already had been
working in bipartisan manner to learn about this very disturbing
issue, and I trust that we will continue to work together to develop
and enact legislation to help address it and address it quickly.

Thank you, Mr. Chairman. I yield back the time.

Mr. PrTTs. The chair thanks the gentleman. That concludes our
opening statements.

Our first panel will be Assistant Secretary for Health at HHS,
Mr. Howard Koh. And Mr. Koh, you may begin your testimony.
Please summarize in 5 minutes. We will put your entire written
testimony in the record. You may begin.

STATEMENT OF HOWARD K. KOH, ASSISTANT SECRETARY OF
HEALTH, DEPARTMENT OF HEALTH AND HUMAN SERVICES;
ACCOMPANIED BY SANDRA KWEDER, DEPUTY DIRECTOR,
FDA OFFICE OF NEW DRUGS

Mr. KoH. Thank you, Chairman Pitts, Ranking Member Pallone,
and distinguished members of the committee. I am Dr. Howard
Koh, the Assistant Secretary for Health at the U.S. Department of
Health and Human Services. I am very pleased to be joined here
by my colleague, Dr. Sandy Kweder, Deputy Director of the FDA
Office of New Drugs.

As you already heard, the growing problem with drug shortages
is a troubling situation and one that the Department and the Sec-
retary take very seriously. This growing trend has the potential to
impact on our entire healthcare system, and as we discuss this
problem today, we should always remember that our goal is to pro-
tect the health of people affected most by these shortages—patients
and their families. And I say that as a physician who has cared for
patients for over 30 years.

According to the FDA’s Center for Drug Evaluation and Research
(CDER), the number of drug shortages has been rising steadily
over the last 5 years, as you have already heard. And although
shortages can occur with any drug, generic sterile injectables cur-
rently make up a large and increasing share. And in fact, in 2010,
74 percent of these shortages involved these older sterile injectable
agents. So these include critical products such as oncology drugs,
anesthetics, parenteral nutrition drugs, and many drugs used in
emergency rooms.
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There is no single reason why drug shortages occur so ultimately,
in any given situation, many factors are involved and underlying
causes they operate either alone or in combination to cause a short-
age. These factors include but are not limited to industry consolida-
tion, major issues of quality and manufacturing challenges,
changes to inventory and distribution practices, difficulty in pro-
ducing a given drug, production delays, discontinuations for busi-
ness reasons, unanticipated increased demand, and shortages of
underlying raw materials. These are some of the causes, but more
importantly, we the Department are trying to focus now on finding
solutions that protect patients.

In 1999, the FDA formed the drug shortage program within
CDER in an effort to proactively begin monitoring and mitigating—
that is, lessening the impact of—potential and actual drug short-
ages. And when the FDA becomes aware of any potential shortage,
it was collaboratively with the affected firm to return the product
to its usual market availability as quickly and as safely as possible
while striving to prevent any harm to any patient. Although the
FDA cannot require firms to continue production of a product or in-
crease production in response to a shortage, it does encourage other
firms to do so.

FDA also expedites the review of submissions from manufactur-
ers, which may include request to extend the expiration date of
products, increase capacity, use a new raw material source, license
new manufacturers, and prevent changes in product specifications.
The FDA is committed to working with drug manufacturers to pre-
vent shortages whenever possible, and in fact, as a direct result of
this commitment and the work of the FDA drug shortages staff and
experts from across the Agency, last year, 2010, 38 shortages were
prevented. And so far for 2011, this year, I am pleased to report
for the first time that 99 shortages have been prevented.

Also, at the same time, the FDA goes to great lengths to mitigate
shortages—that is, lessening the impact when they occur. One no-
table recent example involves the well described shortage of the
drug cytarabine used to treat certain types of acute leukemia. Crys-
tal formation in the vials of this drug represented a quality and
manufacturing problem that led to a disruption in production and
a shortage that received tremendous publicity across the Nation
within recent months. In this case, the FDA worked with the man-
ufacturer, found that if the vials were warm, the crystals would
dissolve and the drug could be then safety administered to the pa-
tient, and as a result of this collaboration, the manufacturer was
then subsequently able to ship the vials to healthcare professions
along with a letter from the FDA notifying them to inspect for crys-
tal formation, and if present, warm the vials to dissolve the crys-
tals. And in this way, the collaboration led to ensuring and uphold-
ing patient safety. So as a result of this work, we can report today
that this well reported drug shortage has been recently resolved.

In limited circumstances, the FDA can allow the temporary im-
portation of critical drugs when the shortage cannot be resolved im-
mediately. However, there are several factors that limit the appli-
cability of this option. The product may already be in short supply
abroad, so importation to the U.S. could exacerbate the shortage.



9

FDA must also ensure that drugs imported from abroad are manu-
factured in facilities that meet FDA quality standards.

To discuss these and other possible solutions, the FDA will be
hosting a public meeting next Monday, September 26, and this
meeting is being held to gain additional insight about causes and
impact of this challenge and possible strategies for solutions.

Then on Friday, September 30, the FDA is conducting a webinar
for the general public, and this is an opportunity for people to learn
more about what the FDA is doing to address this challenge, and
it will also be a venue for citizens to ask questions directly to FDA
experts who are working on this topic every day.

Although I have focused my comments until now on the FDA, I
should stress that the entire Department of Health and Human
Services has been fully engaged on this topic for quite some time.
We view this as a pressing public health challenge, and we want
to resolve this on behalf of the Department and indeed the entire
country.

This past summer, I personally convened a series of meetings
with representatives from FDA; NCI, our National Cancer Insti-
tute; CDC, our Centers for Disease Control and Prevention; the Of-
fice of the Assistant Secretary for Preparedness and Respondent;
the Office to the Assistant Secretary for Planning of an Evaluation;
the Centers for Medicare and Medicaid Services, CMS; and others.
We have joined together as one department to explore more deeply
the root causes of this problem and the possible steps that can be
taken to address them. These have been productive meetings and
we pledge to continue them until the problem is solved. We look
for as many ways as possible to maximize our efforts within the
Department to protect the public health.

Also, earlier this morning, Secretary Sebelius, along with other
senior leaders in the Department hosted a meeting with over a
dozen representatives from pharmaceutical manufacturers, profes-
sional medical organizations, hospitals, insurance companies,
group-purchasing entities, and patient advocacy organizations, and
this crucial meeting gave us firsthand insight into these challenges,
generated a good discussion with the stakeholders, and also served
as a foundation for our future collaboration.

Shortly, later on this fall, the FDA will release a report which
reflects an even more detailed analysis of the problem and updated
recommendations for the future. Potential solutions are being ex-
amined. One suggestion is a mechanism for manufacturers to re-
port impending supply disruptions and discontinuation of drugs,
which could help to curb shortages and improve the continuity of
the drug supply. The sooner the FDA learns of a drug shortage, the
more effective they are going to be in helping to notify providers
and the public and upholding patients’ safety.

So we remain committed to working with all parties—manufac-
turers, providers, patient advocates, and other stakeholders to help
minimize and solve this problem. So in conclusion, the Department
is committed to addressing and solving this critical public health
challenge. It is our goal to advance this dialogue with all interested
parties both internal and external, and we also recognize and deep-
ly respect the important roles of the Members of Congress, and we
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welcome the opportunity to discuss this important topic with you
today.

So thank you very much, and Dr. Kweder and I will be very
happy now to take any questions you may have.

[The prepared statement of Mr. Koh follows:]
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Good Morning, Chairman Pitts, Ranking Member Pallone and distinguished members of the
Committee. Iam Dr. Howard K. Koh, the Assistant Secretary for Health at the United Srates
Department of Health and Human Services. Thank you for inviting me here today to discuss the
growing problem of drug shortages. This is a very troubling situation, and one that the
Department, and the Secretary herself, take very seriously. The increasing number of drug
shortages has the potential to have an impact on our entire health care system. But, as we discuss
and debate this problem. we should bear in mind that the people aftected most by these shortages
are patients and their families. Although many of the root causes of drug shortages lie outside
our purview, we at the Department are committed to confronting this probiem, and are eager to
work with others to help find substantive tong-term, as well as short-term, solutions to the

challenge of drug shortages.

OVERVIEW: THE SCOPE OF THE DRUG SHORTAGE PROBLEM AND POTENTIAL UNDERLYING

CAUSES

The Food and Drug Administration (FDA) defines a drug shortage as a situation in which the
total supply of all clinically interchangeable versions of an FDA-regulated drug is inadequate to

meet the current or projected demand at the patient level.

According to FDA’s Center for Drug Evaluation and Research (CDER). the number of drug
shortages has been rising steadily over the last five years. While there were only 61 shortages
reported by CDER in 2005, in 2010 there were 178. This trend has continued into 2011 with an
even greater number of drug shortages. Although shortages can occur with any drug, shortages
of generic sterile injectables currently make up a large and increasing share of these shortages,
despite the fact that generic sterile injectable drugs comprise a small percentage of the overall
prescription drug market. These include critical products such as oncology drugs, anesthetics,
parenteral (intravenous) nutrition drugs. and many drugs used in emergency rooms. Oncology
drugs account for 28 percent of shortages followed by antibiotics at 13 percent. During 2010 and
2011, one hundred eighteen shortages (93 percent) involved “medically-necessary™ drugs and 52

of the shortages (41 percent) were both medically necessary and sole source drugs.
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Figure 1: Number of US Drug Shortages Addressed by the
Drug Shortage Program, 2005-2010

Numhber of Drug Shortages

2005 2006 2007 2008 2008 2010

1 Total 8 voiving Sterile hjectables E

{Source: CDER Drug Shortage Program)

Figure 1 above shows the trend over the past six years in the total number of drug shortages as
reported to the FDA, and the relative number of shortages attributable to sterile injectables.

In 2010, 74 percent of the shortages involved older sterile injectables, and approximately 54
percent of these were due to product quality issues such as particulates, microbial contamination.
impurities and stability changes resulting in crystallization. Approximately 21 percent of the
shortages were due to production delays and capacity issues and |} percent were due to
manufacturer discontinuations. usually for business reasons. Some of the other trends that were
seen to a lesser extent were raw material issues, increases in demand due to another shortage,

loss of a manufacturing site and component problems.

There is no single reason that drug shortages occur. HHS has developed a number of hypotheses
for the root causes of drug shortages, some of which I will discuss here. Ultimately, in any given
drug shortage many factors are involved and underlying causes may operate alone or in
combination to result in an individual shortage. These include, but are not limited to industry
consolidation, shortages of underlying raw materials, changes to inventory and distribution
practices, difficulty in producing a given drug, quality and manufacturing problems, production

3
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delays. discontinuations for business reasons. and unanticipated increased demand. The majority
of drug shortages occur with generic drugs (often ones that have been on the market for
decades). The profit margins on generic drugs are quite small compared with brand name drugs,
and over time, some companies may choose to discontinue production of generic drugs due to

lack of profitability.

Classical economic theory suggests that a drug shortage should be corrected by the laws of
supply and demand. However. drug markets do not operate according to these principles in
every instance. A declining supply of a drug does not necessarily result in a price increase, and
increased drug production to fill the shortage gap. Part of the reason for this is that the vast
majority of drug prices are established in contracts and not subject to short-term fluctuations.
Additionally, pharmacy benefit managers and other drug purchasers are ordering such large
quantities of drugs, that they have the power to put downward pressure on drug prices. Finally,
when a shortage does occur, the ability to expand revenues by either expanding sales or raising
the drug price may be insufficient for existing producers to make the necessary capital

investment to expand production. or for new companies to enter the market.

Industry consolidation has also contributed to the drug shortage problem. A majority of the
injectable drugs classified as experiencing a shortage are produced by only seven manufacturers.
Generally, when a firm has a manufacturing or quality problem they will often voluntarily
suspend production so they can identify and address the root cause of the product quality
problem. Some of these quality issues are complex and firms need to take significant time to
correct the underlying cause of the problem. Such is the case with shortages of older sterile
injectables, which entail a much more complex manufacturing process than solid dosage forms.
Consolidation has led to fewer firms making these drugs and the firms have a limited number of
manufacturing lines. When one firm experiences a quality problem which results in production
holds or slowdowns, the remaining firms are usually not able to make up the shortfall due to

capacity constraints.

Some reports in the media about drug shortages have focused on the lack of raw materials

necessary to manufacture certain classes of drugs that are currently experiencing shortages. In
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the past. some shortages of non-controlled substance drugs have been due to shortages of
underlying raw materials, particularly of the active pharmaceutical ingredient (AP1) for a specitic
drug. However, this does not appear to be a significant contributor to the current shortages of
sterile injectables. In fact, in both 2010 and 2011, unavailable API was cited by drug

manufacturers as a factor in less than 10 percent of shortages.

Changes in inventory and distribution practices by manufacturers and distributors can alter the
availability of drugs. often creating short-term shortages. Better technology for supply
management may lead manufacturers or distributors to reduce the size of their inventories. This
minimizes product loss from short expiration times and carrying costs. However, smaller
inventories mean that there are fewer reserves available to respond in the event of production
problems. Overall, it does appear that inventories are smaller due to a shift to “just in time”

production, and that leaves little leeway for even small changes in supply.

Even if long-term manufacturing capacity is sufficient to meet demand, the difficulty of
producing some types of drugs and drug manufacturing problems may lead to sporadic shortages
in the short-term.  As previously noted, there has been an increasing number of serious
manufacturing and quality problems with sterile injectable drugs. These drugs are complex to
manufacture because special techniques and processes are used to maintain sterility so the
product is not contaminated. When quality or manufacturing problems are discovered by the
company or healthcare providers and reported to FDA or are found by FDA upon inspection,
FDA works closely with the company to address any risks involved to help prevent harm to
patients. FDA also considers the impact a shortage would have on patient care and access betore

taking any enforcement action.

FDA ACTIONS TO PREVENT OR ALLEVIATE SHORTAGES

The impact of drug shortages on patients can be significant and even life-threatening. Certain
drugs that have recently been in shortage, such as “crash cart™ drugs, can literally be life-saving

in the acute setting. while others, such as outpatient chemotherapy drugs. must be administered
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within days or weeks in order to provide maximum benefit. Shortages of these drugs not only
have an impact upon clinical decision-making, but they could also significantly affect patient
outcomes. For example, a shortage of generic propofol led clinicians to substitute etomidate,
resulting in eight suspected cases of phlebitis (inflammation in a vein) in a single hospital
system. Other drugs that have experienced shortages. such as the cancer drug cytarabine, are
important drugs not only because they treat a critical disease, but also because they lack an
cffective alternative. FDA’s awareness of these consequences drives efforts to prevent and

resolve shortages as soon as possible.

In 1999, FDA formed the Drug Shortage Program (DSP) within CDER in an effort to begin
monitoring and mitigating the impact of potential and actual drug shortages. DSP facilitates the
prevention and resolution of shortage issues by collaborating with FDA experts. industry and
other external stakeholders. In addition, DSP provides information about drug shortages to the

public. healthcare professional organizations. patient groups and other stakeholders.

When FDA becomes aware of a potential drug shortage. the Agency works collaboratively with
the affected firm(s) to return the product to its usual market availability as quickly and as safely
as possible while helping prevent any harm to patients. Although FDA cannot require firms to
continue production of a product or increase production in response to a shortage, it does
encourage other firms that make the drug to ramp up production if they are willing to do so.
FDA also expedites the review of submissions from manufacturers which may include requests
to extend the expiration date of products, increase capacity, use a new raw material source,
license new manufacturers, and permit changes in product specifications. For manufacturing and
quality problems, FDA works with the firm to address the issues. Problems that require
intervention may pose very low risk (e.g. wrong expiration date on package) or high risk
(particulate in product or sterility issues) to patients. [n addition, FDA may also use flexibility

and discretion to alleviate shortages while mitigating any significant risk to patients.

Through the actions of the FDA working with the manufacturer. shortages are often mitigated.
One notable example involves the treatment for leukemia. In this recent case there was a

shortage of the drug cytarabine (used to treat certain types of leukemia) which resulted from
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crystal formation in the vials, FDA worked with the manufacturer and found that if the vials
were warmed the crystals would dissolve and the danger to patients was mitigated. The
manufacturer was then able to ship the vials with a letter to healthcare professionals notifying
them to inspect for crystal formation and if present. to warm the vials to dissolve crystals to

ensure patient safety.

In another case, FDA was able to mitigate a shortage by allowing the use of a filter to safely
remove foreign particles contained within vials of injectable drugs, averting the obvious risk to
patients of having metal shavings or other particulate matter injected into their veins. If the firm
can provide data to FDA showing that the particles can be safely filtered out of the drug without
impacting the drug's effectiveness. FDA can prevent a shortage using enforcement discretion to
allow the drug to be shipped with the necessary filter until the firm is able to correct the problem
for future production. A recent example was sodium phosphate. which is a medically necessary
electrolyte needed for IV nutrition in critically ill patients. The firm found particles in the drug
product, which is a significant safety concern. The manufacturer was able to generate data
showing the particles could successfully be removed with a filter and the drug was shipped with
a letter to notify healthcare professionals that the filter needed to be used with the drug. This
allowed the drug to be available for patients while the firm addressed the particulate issue for
future production and it represents a success story in the collaboration between FDA and

companies in addressing drug shortages.

FDA can also use its regulatory enforcement discretion with regard to the temporary import of
non-FDA approved versions of critical drugs when a shortage cannot be resolved immediately.
However, there are several factors that limit the applicability of this option. The product may
already be in shortage abroad. and importation to the United States could exacerbate the
shortage. In addition, while there may be foreign suppliers that possess or have access to a
particular drug, these suppliers are not necessarily FDA-approved and may need to be inspected
and their drug labels evaluated before a product can be imported into the United States.  Once a
foreign firm is identified as willing and able to supply the drug, FDA exercises enforcement
discretion for the temporary import of a foreign drug after ensuring there are no significant safety

or efficacy risks for U.S. patients. For example, FDA must ensure that drugs imported from

7
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abroad are manufactured in a facility that meets FDA quality standards. FDA will then post
information about the imported drug on the drug shortage website. FDA has done this for the
import of a number of critical drugs during a shortage, including: propofol, Foscarnet, ethiodol.
thiotepa, norepinephrine, Xeloda, leucovorin and levoleucovorin. All of this is necessary to

ensure that the non-FDA approved version is safe for U.S. patients.

Currently, companies voluntarily provide much of the drug shortage information posted on
FDA’s website. FDA staff work very closely with firms to address the issues that led to the
shortages and work with manufacturers to fill the market void. The Agency also works to
communicate information about shortages to the public and stakeholders based on information

provided by manufacturers.

As noted above, FDA does not have the statutory authority to require a firm to continue
production if they decide to stop, nor are firms required to increase production in response to a
shortage. Firms are not required to provide notice of discontinuations (except for some sole-
source medically necessary products), nor does FDA have explicit authority to impose a penalty
on firms that do not submit required reports of discontinuations to FDA, Notification is
important for all discontinuations or disruptions that could lead to shortage issues and not just for
sole source drug products. 1t is helpful when manufactures report to FDA any disruption or
discontinuation that could lead to potential shortages as soon as it is known. Early notification
leads to a better chance of timely resolution. Although FDA does not have explicit authority to
require a firm to notify the Agency of shortages. such authority may enable FDA to help prevent

or mitigate more potential drug shortages.

In 2010 FDA was able to prevent 38 drug shortages i due to early voluntary notification from

firms and thus far in 2011, FDA has already prevented 99 drug shortages.

THE IMPACT OF DRUG SHORTAGES ON MEDICAL RESEARCH

The Department is concerned about the market impact of drug shortages on patients and their

health care providers. Drug shortages can result in operational difticulty and strain for medical

8
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studies and clinical trials sponsored by the National Institutes of Health (NIH) within HHS. NIH
is the primary federal agency conducting and supporting basic, clinical, and translational medical
research, and is investigating the causes. treatments, and cures for both common and rare
diseases. NIH conducts approximately 630 intramural clinical trials on its Bethesda. Maryland
campus and extramurally funds about 5,100 clinical trials at research institutions across the
country. As I outline below, drug shortages create significant difficulty and disruptions for

medical researchers and the patients they treat.

National Cancer Institute (NCI)

Shortages of cancer drugs are having an impact on studies sponsored by the NIH National
Cancer Institute (NC1). While there have been periodic shortages of different cancer drugs over
the past several years. nothing to date has approached the scale of the current shortages of
chemotherapy drugs. We are now facing shortages of several generic cancer drugs that are
widely used in treatment and are essential for clinical research. These drugs include standard
therapies for the treatment of lung. breast, ovarian. testicular, and colorectal cancers, as well as

several types of lymphomas and leukemias.

Many of the cancer drugs in short supply — including doxorubicin. daunorubicin, 5-FU,
paclitaxel, bleomycin, and cytarabine — are mainstays of the anti-cancer arsenal, and were largely
developed through federally-funded research begun 20, 30, even 40 years ago. They are still
essential to treatment and research: the NCI curcently is sponsoring 96 clinical trials that include
combination or control arm drug regimens that require a supply of doxorubicin: 13 trials that
require daunorubicing 69 trials that require 5-FU; 108 that require paclitaxel: 8 that require
bleomycin, and 55 that require cytarabine. " Taken together, these studies represent thousands of
patients. as well as a significant federal investment in clinical trials research. The inability to
obtain adequate supplies of these cancer drugs for research has resulted in promising clinical
trials being suspended indefinitely: patient enroliment being abruptly halted; and trials being
delayed while alternative treatment regimens are developed. In some cases, patients are either

foregoing treatment entirely, or receiving suboptimal therapies.
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National Institute of Allergy and Infectious Diseases (NIAID)

Drug shortages have also been a major issue for the NIAID-supported AIDS Clinical Trial for its
randomized trial comparing three different regimens of chemotherapy, each used in combination
with compatible antiretroviral therapy. for the treatment of advanced A1DS-related Kaposi
Sarcoma. Due to shortages of {iposomal doxorubicin (Doxil). and generic vineristine and
bleomycin, the trial will likely be on hold for at least a year. There is also a shortage of
intravenous trimethoprim-sulfamethoxazole, the first-line antibiotic therapy used to treat
Preumocystis carinii infection, a potentially life-threatening condition in individuals with

HIV/AIDS, affecting the care of patients enrolled in NIAID intramural research protocols.

HHS ACTIONS AND ACTIVITIES

As noted above, FDA has been actively engaged in tracking shortages and using existing
authorities and mechanisms to work with the industry to prevent shortages from occurring. or to
mitigate their impact when they do occur. In 2010, 38 drug shortages were prevented through
the actions of FDA collaborating with drug sponsors, and in 2011 99 drug shortages have been

prevented.

However, drug shortages continue to be a pressing public health problem. The Department has
taken a number of steps to determine the extent of the problem. and to identify the best course of

action for addressing the drug shortage problem.

In July of this year, [ convened a series of meetings with representatives from across the
Department to find out more about what is at the root of shortages, and what steps could be taken
within existing authorities to decrease the frequency of shortages in the future. At these
meetings were HHS representatives from FDA, NCI, CDC, the office of the Assistant Secretary
for Preparedness and Response, Assistant Secretary for Planning and Evaluation and the Centers
for Medicare and Medicaid Services, among others. The initial discussions were heavily focused
on gaining a better understanding of the situation as it currently exists, as well as brainstorming

about possible solutions. These have been productive meetings and are ongoing. We continue to
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look for ways to collaborate within the Department to combine our collective experience and

expertise to find workable solutions.

All parties involved in the supply of drugs to Americans have a responsibility to make sure
patients have access to the drugs they need. To gain this perspective. the Secretary and the
Department have engaged important external stakeholders to hear their individual views on the
issue of drug shortages. Earlier this month, the Secretary, along with other senior feaders in the
Department. hosted a meeting with over a dozen representatives from pharmaceutical
manufacturers, professional medical organizations, hospitals, insurance companies, group
purchasing entities and patient advocacy organizations. This meeting gave us firsthand insight to
the challenges stakeholders face, as well as provided us with ideas about possible opportunities
for collaboration and further discussions with these organizations as we work to address

shortages.

In addition, FDA will be hosting a public meeting to discuss drug shortages on September 26.
This meeting is being held to gain additional insight about the causes and impact of drug
shortages. and possible strategies for preventing or mitigating drug shortages from all interested
parties. including: professional societies, patient advocates, industry. researchers. pharmacists

and other healthcare professionals.

Following this public meeting and consideration of the various comments, FDA will release a
report which reflects the important analysis of the problem and recommendations with respect to
its role. Potential solutions are also being rigorously examined. One suggestion is a mechanism
for manufacturers to report impending supply disruptions and discontinuation of drugs. which
could help to curb drug shortages and improve the continuity of the drug supply. The sooner
FDA learns of a drug shortage, the more effective it can be in helping to notify providers and

minimizing the impact on patients.

Meanwhile, the FDA will continue its efforts to work with manufacturers to mitigate shortages.
For example, FDA already expedites requests to qualify new manufacturing sites, new

production lines or new raw material suppliers to avert drug shortages. HHS remains committed

1
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to working with manufacturers, providers, patient advocates, and other stakeholders to help

minimize drug shortages, protect patients, and identify solutions to this serious problem.

CONCLUSION

The Department is committed to addressing the important issue of drug shortages. It is our goal
to continue a healthy and substantive dialog with all interested stakeholders, both internally and
externally, as we seek a solution to the problem of drug shortages. This is a challenge that we
must work collaboratively to solve. We also recognize the important role that you and other
members of Congress play, and we welcome the opportunity to discuss this important topic with

you both today, and moving forward.
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Mr. PiTTs. The chair thanks the gentleman. Dr. Koh, why have
drug shortages increased so much in the last few years?

Mr. KoH. Well, again, there is no one single reason but there are
changes here that we are seeing in the backdrop of an economic
and business climate that is leading to market consolidation, a
complicated manufacturing process that is being conducted increas-
ingly in aging facilities that is leading to quality and manufac-
turing issues as we have heard now. Sometimes products are dis-
continued for business reasons. Oftentimes the production of any of
these agents is a complicated process. So all these factors converge
to create the issue that we are facing right now.

Mr. PirTs. Have other countries experienced shortages such as
we have?

Mr. KoH. Unfortunately, the United States is not unique in this
situation and yes, we are indeed seeing similar situations in other
countries around the world.

Mr. Prrrs. And when a shortage occurs in another developing
country, how is that situation resolved there?

Mr. KoH. Well, we want to learn more from our colleagues there.
I don’t know if Dr. Kweder wants to say more about that particular
issue.

Ms. KWEDER. We are often contacted by our regulatory colleagues
from other countries looking to collaborate on finding solutions to
particularly when there are worldwide problems. Different coun-
tries have different ways of producing drug, as assuring production
of product, but we work as much as possible with others to try and
make sure that shortages are limited and mitigated.

Mr. PiTTs. Does Europe have a particular method of resolving
this situation?

Ms. KWEDER. I believe the method is pretty much similar to ours,
particularly since they have multiple countries. They seek other
sources of supply from other countries.

Mr. PiTTs. And do you know what is causing these drug short-
ages in these countries in Europe?

Ms. KWEDER. Many of them are the same sorts of things. They
are, you know, many of these products are marketed globally. They
are not just in the U.S. The sources of the drug substances itself,
most of them are foreign sources, so if there is an interruption of
a source in the U.S. at a U.S. plant, if a manufacturer in another
country has the same source, they will be in the same situation
and everyone will be out looking for alternatives at the same time.

Mr. PrrTs. OK. Dr. Kweder, what specific steps has the FDA
taken to prevent or alleviate drug shortages?

Ms. KWEDER. First, we tend to learn in terms of preventing drug
shortages. When companies let us know that they are experiencing
a problem, it is usually a problem in production. Sometimes it is
a business decision to discontinue a product. When they inform us
in advance that that is the case, we work very closely with them
to understand the problem and assess whether this shortage would
be something that would be critical for patients.

So, for example, if a company is making a product that 20 other
companies make, that is not likely to be a critical public health sit-
uation. But particularly for these sterile injectables, that is usually
not the case. So we will work with a company to help them develop
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solutions to fix the problem and avoid an interruption in produc-
tion. That is not always possible. It is just simply not always pos-
sible.

When it is not possible and it looks like the company may have
to interrupt production, we go to other manufacturers and we talk
to them about their capacity to increase their production. They
usually can’t turn that around on a dime, but we work with them
to facilitate ramping up in order to supply the market with usual
sources.

In the original company that is having a problem, we have a
number of tools in our kit that we can use to help them address
the problem. Dr. Koh gave you an example of the kinds of things
that we can do in some cases, you know, to look at the end product
itself if there is a problem with the end product itself. In that case
it was crystallization of the actual active drug. And we worked
with the company. They got right on the case to figure out why
those crystals were forming, what could be done to mitigate that,
inform providers, and since then, the crystal problem has been
fixed.

Mr. PrrTs. Do you feel you need earlier warning than you cur-
rently have?

Ms. KWEDER. We can always use earlier notification. There cer-
tainly are circumstances where things happen very, very unexpect-
edly. But the majority of cases of shortages, we could have been no-
tified, and in the majority of cases, we are not notified in advance.
It is getting better. I will say it is getting better, but we still have
a large percentage of actual shortages where we were not aware
that it was coming.

Mr. PirTs. Thank you. My time has expired.

The chair recognizes the ranking member, Mr. Pallone, for 5
minutes for questions.

Mr. PALLONE. Thank you, Mr. Chairman. I would like to initially
ask unanimous consent to enter into the record the testimony of
the National Coalition for Cancer Research. I think you have a
copy of it.

Mr. Prrrs. Without objection, so ordered.

[The information follows:]
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Testimony of the National Coalition for Cancer Research
House Commitice on Energy and C ce Health Sub it
“Examining the Increase in Drug Shortages.”

Hearing:
September 23,2611

The National Coalition for Cancer Research commends the House Committee on
Fnergy and Commerce Health Subcommittee for holding this important hearing
to address the severe drug shortage issue that is significantly impacting cancer
research and care.

The National Coalition for Cancer Research is a nonprofit coalition of 24
national cancer research, cancer care and patient organizations representing
cancer patients and survivors, children with cancer and their families, cancer
researchers, nurses and physicians, and cancer hospitals, centers, clinics and
specialized research institutions. The organization directs its efforts at making
widely known the value of cancer research and the major contributions the
National Cancer Program has made to the biomedical sciences and related fields,
patient care, to the reduction of cancer incidence, morbidity and death, and issues
faced by cancer survivors.

Drug Shortages Impacting Cancer Clinical Trials

According to the University of Utah Drug Information Service, there were 211
reported drug shortages for calendar year 2010. Already this year, there have
been 198 reported drug shortages as of August 25, 2011, suggesting that
shortages are continuing to increase. If the current trend continues, it is estimated
that more than 300 drugs will be in short supply by the end of 2011, an increase
of approximately one-third.

The shortage of some cancer drugs is not just affecting patients currently
undergoing treatment, but it is also having a significant negative impact on
current and fiture cancer clinical trials. Of the drugs on the most current shortage
list, 22 are cancer agents. Of the 22 cancer agents on the drug shortage list, 15
are urgently needed for clinical research purposes.

This impact on cancer research is largely due to the fact that placebos (sugar
pills) are rarely used in cancer clinical trials, and are never used alone if an
acceptable treatment is available. Therefore, cancer clinical trials are
traditionally designed to test the safety and efficacy of the standard of care
against, or in combination with, a new treatment being investigated. When the
drug that is the standard of care is in short supply or is no longer being
manufactured, it severely compromises high priority clinical trials.

These shortages have resulted in important cancer clinical trials being delayed,
suspended and/or halting the accrual of new patients into them. Halting a frial
wastes the investment made in the t t, data m it and time
investment by the patients and clinical scientists participating in the study and
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causes the loss of valuable information. In some cases, clinical trial sponsors have been placed
in the difficult position of, when permitted, utilizing alternative regimens that are not part of the
original protocol due to a shortage of the existing drug being used as part of the investigation.
For some clinical trials, particularly those with FDA registration implications and requirements,
substitutions of drugs used in the trial are not permitted.

Furthermore, as patients are recruited for clinical research trials with the intent to receive an
investigational therapy, the treatment described in 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 investigational treatment in combination with an existing drug, which is short supply,
could have instead elected to receive alternative, standard treatment — perhaps in a more timely way.
Treatment delays of days to months are critical in the life of a cancer patient and could {imit their
chances for a cure or remission of their disease.

Another residval impact of drug shortages is the delay in obtaining the data necessary to bring new
cancer therapeutics to patients. With more than 400 cancer agents in various stages of development,
it is imperative that cancer clinical trials continue uninterrupted in order to obtain the necessary data
to seek approval of new anti-cancer drugs as soon as possible.

Following are examples of the impact the current drug shortages are having on cancer clinical trials:

e According to the Coalition of Cancer Cooperative Groups, approximately half of all active
cooperative group cancer clinical trials have at least one drug on the shortages list.

* Cooperative Group research sites repoit they are unable to enroll patients in certain clinical
trials, even though the patients meet protocel eligibility requirements, due to the lack of an
existing cancer drug being used in the clinical trial.

* Due to a shortage of the drug doxorubicin, two important clinical trials have been delayed.
These clinical trials were designed to test this drug in combination with novel agents in
patienits with Advanced Recurrent Epithelial Ovarian Cancer and those with Hepatocellular
Carcinoma of the liver, which is one of the most common tumors in the world and is a
leading cause of cancer deaths.

* A shortage of the drug paclitaxel has resulted in delaying the enrollment of eligible lung
cancer patients into clinical trials. Furthermore, the shortage of paclitaxel may result in
current clinical trial participants being removed from the study.

*  Daunorubicin is a chemotherapy treatment for children and adults with Acute Lymphoblastic
Leukemia and Acute Myelogenous Leukemia. In one adult trial, a comprehensive cancer
center in Alabama reported that, although a patient was eligible to participate in a study, they
had no daunorubicin at the center. Drug substitutions are not allowed for this study, so they
were unable to enroll the patient into the study.

s The Children’s Oncology Group reports difficulties in obtaining daunorubcein for its pediatric
Acute Lymphoblastic Leukemia studies. [n one trial, a substitution is allowed by the
National Cancer Institute when no drug is available; however, the substitution is more toxic,
resulting in increased risk for patient harm and side effects.

These arc but a few examples of how the shortages of existing cancer therapeutics are impacting
cancer clinical trials, Additional examples from various parts of the country are provided in the
attached supplemental information accompanying this testimony.

This unprecedented drug shortage situation comes at a time when tremendous advances are being
made in the treatment of cancer.
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¢ According to the American Cancer Society, the S-year relative survival rate for all cancers
diagnosed between 1999 and 2006 is 68%, up from 50% in 1975-1977.

* The National Cancer Institute estimates that approximately 11.7 million Americans with a
history of cancer were alive in January 2007.

» The 5-year relative survival rate for female breast cancer patients has improved from 63% in
the early 1960s to 90% today. The survival rate for women diagnosed with localized breast
cancer (cancer that has not spread to lymph nodes or other locations outside the breast) is
98%.

e For all childhood cancers combined, the S-year relative survival rate has improved markedly
over the past 30 years, fron less than 50% before the 1970s to 80% today.

A robust and sustained cancer clinical trial enterprise is essential if this positive trend in cancer
survivorship is to continue, particularly given that there are some forms of cancer for which the five-
year survival rate is still below 50%. Addressing the drug shortage issue is a critical component to
the continued advances in clinical cancer research and treatment.

We understand and appreciate the complexity of this issue. We are working with our colleagues in
the biomedical research and provider communities to identify potential regulatory and legislative
solutions to address this ever-growing problem. However, we cannot overemphasize the urgent need
for continued bipartisan efforts to act thoughtfully and expeditiously in order to resolve this critical
issue.

The National Coalition for Cancer Research looks forward to working with the members of the
United States House of Representatives and Senate, the Department of Health and Human Services,
the Food and Drug Administration and the biomedical research community to address this urgent
matter.

We thank you for the opportunity fo provide this testimony for your consideration.
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Addendum to testimony of the National Coalition for Cancer Research
House Committee on Energy and Commerce Health Subcommittee Hearing:
“Examining the Increase in Drug Shortages.”

September 23, 2011

Following are additional examples of cancer research studies which have been impacted by drug
shortages:

One large phase I trial compares outcomes for lung cancer patients given an accepted
standard treatment (either carboplatin and paclitaxel or carboplatin, paclitaxel, and
bevacizumab) and patients given the same treatment plus an additional drug —

cetuximab. A research site in Lexington, KY reports not being able to offer participation
in this clinical trial because the center cannot guarantec availability of paclitaxel to these
patients,

No daunorubicin in supply at a research site in Birmingham, Alabama led to physicians
being unable to enroll a patient with Acute Myeloid Leukemia in a cooperative group
protocol, and there was no substitution allowed.

Standard initial treatment for children with Acute Myeloid Leukemia, which has a
survival rate of between 50-60%, involves the drug daunorubicin, which is in short

supply.

A cancer center in Boston, MA almost missed an opportunity for one of its patients to
participate on the trial due to the shortage of daunorubicin. Fortunately, the patient was
randomized to the clofarabine arm of the trial. If the patient had been randomized to the
daunorubicin arm, the center may not have been able to keep the patient on study due to
the daunorubicin shortage. Until the drug shortage is resolved, the center may not be able
to continue to accrue patients onto this trial.

The same center reports that lack of availability of paclitaxel, one of the drugs used ina
clinical trial, has been affected by this drug shortage and substitution for paclitaxel is not
allowed for this study. 1f the paclitaxel supply is expected within three weeks from the
planned date of treatment, treatment can be delayed for those three weeks by the
participating clinical trial sites. After a three-week delay, participating clinical trial sites
are asked to remove patients from the study. Until the shortage of paclitaxel is
resolved, the center may not be able to accrue patients to this trial because of
uncertainty over drug supply.

Shortage of daunorubicin for a cooperative group are impacting a study testing a new
therapy for patients (ages 18-60) with newly diagnosed Acute Myeloid Leukemia, as
reported by a research site in Pittshurgh, PA, where drug has not been available since
June 1, 2011,

A cancer center in St. Louis, MO reports that a clinical trial for breast cancer that has
had scientific approval for over two months, but has not begun because the clinical
trial involves a study drug in combination with doxorubicin. Due to the shortage of
doxorubicin, the investigator is rewriting the trial protocol to change the doxorubicin to
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another drug. This will delay final approval and activation of the study, which delays this
treatment option for its patients.

Due to the national shortage and allocation of doxorubicin, a cancer center in Tampa, FL
has had to limit accrual to a study involving patients with Advanced Recurrent Epithelial
Ovarian Cancer. It has also been extremely difficult to obtain sufficient supplies of
doxorubicin for patients that were previously enrolled in the trial prior to the shortage.
One of its active patients is currently on the “waiting list” to receive an allocation of the
drug.

The Albuquerque, NM, cancer center recently lost 21 breast cancer patients to
accrual to a cooperative group trial due to the lack of doxorubicin. The trial is exploring
improved treatment methods for women with breast cancer who have a high risk of
recurrence. This same research site was unable to enroll an additional 19 patients to
other trials for breast, melanoma or ovarian cancer primarily due to the doxorubicin
and doxorubicin shortages.

A research site in Lombard, IL reported shortages of SFU and Taxol. The site had three
patients with stage 3 colon cancer cligible for a cooperative group study, who were not
able to go on protocol due to the shortage of SFU. In another study involving 5FU a
center in St. Leuis, MO reported a SFU shortage that impacted one ol its active colon
trial