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People with severe allergies and asthma often carry an
epinephrine auto-injector or have one readily available at all
times. The most common model by far is the EpiPen, which
enjoys an 85 percent market share.” The price of the EpiPen,
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preloaded with the generic drug
epinephrine, has increased by more than
400 percent in less than a decade.

The drug maker Mylan bought the rights to the nearly
30-year-old EpiPen in 2007. At the time, one EpiPen sold for
about $57.2 By August 2016, Mylan had raised the price of
each EpiPen to more than $304.° Due to rising health plan
deductibles over the past 10 years, families have increasingly
borne more of the cost of health care out of pocket. Higher
cost-sharing made it more difficult for Mylan to mask its price
increases.* A public outcry at Mylan’s price hikes ensued. The
case of EpiPens shows why it important to use cost-sharing
to enlist consumers in the battle to control drug spending.
Without consumers complaining about their share of the cost,
there would be little public outcry to stop many of the more
egregious price hikes.

Costly Regulations

Mechanical engineers have been working on auto-injectors for 50
years and the technology is not particularly complicated. The devices
should be sold for less than $20 apiece, based on production costs.
That is probably about how much they would cost if the Food and
Drug Administration (FDA) approved an over-the-counter version or
a “behind the counter” version pharmacists could dispense without
a doctor’s prescription. The price of a generic drug is much lower
than the original when there are several competitors. [See Figure
I.] Moreover, over-the-counter drugs often cost 95 percent less than
when sold only by prescription. Greater access could save lives by
making epinephrine more easily accessible.

Instead, Epinephrine auto-injectors worth more than $1 billion
expire annually, unused; or, more accurately, Americans waste more
than $1 billion annually on $80 million dollars’ worth of epinephrine
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auto-injectors that are discarded unused.

History of the EpiPen. Sheldon Kaplan, a
mechanical engineer, and four colleagues patented
an auto-injector in 1977. Kaplan, who was trained
at Northwestern University, worked for Survival
Technologies, Inc., a Pentagon contractor, on an
auto-injector that could administer antinerve-gas
agents quickly, while keeping the agents stable in the
field.® Kaplan’s design could also inject epinephrine
and became the EpiPen around 1980. Kaplan’s
auto-injector was an improvement over an earlier
invention by two colleagues, Calkins and Saroff,
who also worked with Kaplan on the later design.
Calkins and Sarnoff improved upon earlier versions
designed by others.’

Survival Technologies Inc. patented numerous
improvements over the years. The firm later merged
with another company to become Meridian Medical

Technologies, Inc.® In 2004, Kaplan invented the
auto-injector that became the current version of the
EpiPen.’ The patent will not expire until 2025. [See
Figure I1.]

Regulations Limit Competition. Why is a
40-year-old product used to administer a generic
drug so expensive? Like many costly drugs, much of

the blame is due to the way drugs are regulated in the
United States by the FDA.

Adrenaline was synthesized more than 100 years
ago.!” Epinephrine — a synthetic form of adrenaline
— has long since lost patent protection. The
epinephrine injected by the EpiPen is available in
ampules costing less than $1. One firm sought FDA
approval to sell syringes prefilled with epinephrine.
The FDA rejected the application — requiring the
firm conducted more usability studies to assess
whether patients are capable of self-injecting.!!
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Figure I1

U.S. Patent 4,031,893 June 28, 1977
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Source: Sheldon Kaplan et al., “Hypodermic Injection Device Having Means for Varying the Medicament Capacity Thereof,”
U.S. patent 4031893 A, June 28, 1977. Available at: http://www.google.com/patents/US4031893.

The FDA has twice rejected applications to market
syringes prefilled with epinephrine.'?

Unnecessary FDA Roadblocks. The initial
patent for the EpiPen expired in 1997, but safety
improvements over the years led to patent
extensions. A new patent was issued in 2004 for
various updates to the EpiPen."* The firm that
licensed the technology to Mylan identified potential
problems and developed a newer design with
features to boost efficacy and safety. The newer
EpiPen auto-injector has features that guard against
accidental needle sticks after the cannula (needle)
has been extended and lowers the probability of
premature cannula deployment. Because newer
versions are available, the FDA is unlikely to

approve a generic version based on the 1977 design.

There are currently nine competing epinephrine
auto-injectors selling in various countries
throughout Europe — only two of which have been
approved for sale in the United States (EpiPen and
AdrenaClick)." A talking epinephrine auto-injector
made by French drug maker Sanofi was recalled
because 26 of its units supposedly administered
inaccurate doses." Sanofi ended its licensing
agreement to sell the Auvi-Q and is not expected to
return the product to market.'®

A generic EpiPen from the Israeli drug maker
Teva suffered a setback when the FDA declined
to approve it until Teva addresses some of the
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FDA’s concerns. As a result, the launch of Teva’s
epinephrine auto-injector has been delayed until
2018.17

Auto-injector syringes are a mature technology,
with well over 100 patents granted.'® Arguments
that patient safety requires expensive auto-injectors
are not grounded in logic. Patients potentially
going into anaphylactic shock could be either male
or female, young or old, heavy or slender, and
have a high metabolism or a low one. Yet, there
are only two FDA-approved doses for the auto-
injector market — 0.3mg and 0.15mg. Regardless
of their size, all patients suffering an anaphylaxis
emergency must take either a 0.15 or 0.30
epinephrine dose, one ($300 shot) at a time."

From the FDA’s perspective, an epinephrine
auto-injector is a combination product; composed
of both a drug and a medical device. The principal
method of action of the combination product
determines whether the FDA’s Center for Drug
Evaluation and Research or the FDA’s Center for
Devices and Radiological Health takes the lead on
the approval process.

Since the method of action 1s epinephrine, an
epinephrine auto-injector is considered a drug and
must go through a new drug application (NDA)
process. Once the patent expires, competing
drug makers can, at least in theory, apply for an
abbreviated new drug approval (ANDA) for a
generic drug. Generic epinephrine is made by
several firms and sold inexpensively in ampules.
Yet, the FDA requires each new epinephrine auto-
njector to be approved as if it were a new drug.

Even if firms were allowed to apply for the right
to sell a generic using the older EpiPen design, the
backlog of ANDAS awaiting the FDA’s approval
number nearly 4,000.%° Approving a competing
product could take several years — even if the
FDA were willing to approve a generic based on
the older design, which is unlikely.

By contrast, FDA marketing clearance for
a medical device 1s much simpler when there
are already similar devices on the market. All
that is required is to submit a 510(k) Premarket
Notification. To be eligible, the maker merely

has to prove the new device is ““substantially
equivalent” in effectiveness and safety to a
preexisting device.

Indeed, a quick search of the FDA’s 510(k)
Premarket Notification database identified 10
different auto-injectors that are registered and legal
to market.”! These devices all claimed substantial
equivalence to earlier ones. In theory, a person at
risk of anaphylaxis could preload one of these with
epinephrine.? Yet, manufacturers cannot sell them
to patients preloaded without FDA approval as a
new drug.

Currently, firms wishing to compete in
the epinephrine auto-injector market face an
impossible task. As we have seen in the case
of Teva’s generic EpiPen, Sanofi’s Auvi-Q and
Adamis Pharmaceuticals epinephrine-filled
syringe, the FDA is hesitant to allow too much
variation in competing products. The agency
apparently believes one very costly standard is
preferable to minor variations in design that cost a
fraction of an EpiPen.

The Market for Epinephrine
Auto-injectors

Lobbying and savvy marketing has raised
awareness of anaphylaxis and severe allergic
reactions to food and insect stings. Like any
marketing campaign, raising the awareness of
amedical condition and touting commercial
remedies is not merely a public service. An
aggressive public awareness campaign likely
over-hyped the prevalence and severity of
anaphylaxis — and was designed to boost sales
of the EpiPen. [See the sidebar, “How Common
Is Anaphylaxis?”’] It worked very well. Mylan’s
marketing — and lobbying for public schools to
stock EpiPens — increased the number of patients
who use its product by two-thirds.”® Indeed, Mylan
lobbied to influence the U.S. Preventive Services
Task Force to deem the EpiPen a preventive
medicine, which would force health plans to cover
it with no cost-sharing.** Mylan is expected to sell
more than 8 million EpiPens this year.”

Treatment of Anaphylaxis. The treatment
of choice for anaphylaxis is epinephrine — a
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How Common Is Anaphylaxis?

Severe allergies can result in
anaphylaxis, where a person’s
windpipe begins to swell shut.

On rare occasions anaphylaxis

can result in death, but the
mortality rate is only a fraction

of 1 percent.? Anaphylaxis is
especially worrisome for the
parents of young children allergic
to peanuts or tree nuts, because
parents cannot be with their kids
every moment of the day. By some
estimates 4 percent of children
have some type a food allergy.?’
Yet the likelthood of a chil
suffering anaphﬁfjlaxis is Ver%/ low.
Estimates vary, but a study from
Minnesota in the 1990s found
the rate of children suffering an
anaphylactic reaction was one
in 1,400. A similar study from
Washington State found only 1
child in 9,524 had an episode
in any given year.”® (Differing
definitions of anaphylaxis were
used.)

m Researchers in the United
Kingdom found that in any
given year the chance of a child
with a food allergy dying of
anaphylaxis is just under 1 in
300,000.%

m Another study é)ut the number in
Britain at 1 in 800,000.3°

m A survey of the reported
anaphylaxis deaths through the
United States over 12 years
only identified 37 people under
the age of 20 confirmed to have
died from food allergies.?!

That is not to suggest the risk in
trivial; it is estimated that just over
200 people die annually in the
United States from anaphylaxis.

A study in the Journal of Allergy
and Clinical Immunology counted
2,458 fatal anaphylaxis deaths in
the United States from 1999 to
2010. most were in a hospital or
inpatient setting. More than 95
percent of them were adults.

Among the most common
known causes were: allergic
reactions to medications (59
percent); reactions to venom (15

ercent); food (slightly less than
percent); 19 percent, had no
known cause.

vasoconstrictor. When fatal anaphylaxis reactions do occur, they are
most commonly associated with failure to use epinephrine or not using
it in a timely manner.*> One study estimates that 84 percent of those
prescribed an epinephrine auto-injector do not know how to use it
properly.*® Yet I could find no studies in the academic literature where
someone died from a malfunctioning epinephrine auto-injector or died
from using one incorrectly.

One dose of epinephrine is not enough for about 10 percent
of anaphylaxis patients. In 2010, the FDA issued new guidelines
recommending people with serious allergies have two EpiPens on hand.
Mylan took advantage of the new guidelines and begin selling EpiPens
only in twin-packs. This unnecessary move was largely to boost sales. A
recent study found that when a second dose is needed, it is administered
by a medical professional more than 80 percent of the time.”

Families with adults or children who have severe allergies or asthma
are often expected to have two EpiPens at work (or school) and
two more at home in case of emergencies. To make matters worse,
epinephrine is unstable when exposed to heat and light and EpiPens
have an expiration date of about 12 months after purchase. Most are
never needed and expire unused. Thus, many people with severe
allergies are expected discard $1,200 worth of EpiPen’s annually and
purchase new ones.

What Are Consumers’ Options?
Mylan dismissed charges that it is price gouging by saying it offers
a $100 coupon to help cover copays so most families pay nothing for
the pens. Mylan later upped the discount to $300 cost-sharing coupons
to reduce some patients’ out-of-pocket costs, but stood firm on price.*®
Even with this discount, insurers, employers and individuals are still
paying $300 to $1,000 per set.

In September 2016, the firm announced it would come out with
its own half-priced generic.* Members of Congress questioned the
announcement as disingenuous. Mylan could have easily lowered its
price on the EpiPen rather than applying for a generic ANDA that could
take several years to approve.®’ It is just speculation, but the move may
be an attempt to discourage further investments in competing products
by Teva and Sanofi, while buying Mylan several more years of high
profits.

Doctors like to only prescribe what they trust. Many may not even
know about the competing epinephrine auto-injector, Adrenaclick.
According to Consumer Reports, an Adrenaclick twin-pack can be
purchased at Walmart for $145 with a GoodRx coupon. Unfortunately,
regulations in most states prevent pharmacists from substituting the
cheaper Adrenaclick for the $608 EpiPen.*! Schools may not want
parents to send their kids to class with an Adrenaclick because teachers
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and school nurses are used to the EpiPen. To

get the cheaper version, patients must ask their
doctors to prescribe the Adrenaclick or a “generic
epinephrine auto-injector.”

Another option 1s to ask one’s physician to
prescribe an ampule or vial, along with a syringe
or even an auto-injector like one made by Owen
Mumford, Inc. That may not always be the best
option for children at school. But for adults and
as a safety measure at home a vial and syringe
would work fine.

Another option many people use is to keep
using their EpiPens long after the expiration
date. One study tested old EpiPens and found
they lost about 0.63 percent of their potency for
every month they were out of date — losing
only 8 percent potency per year.* A later study
estimated EpiPens retained more than 90 percent
of their dose up to two years after expiration.*
Prior to 2002, the shelf life of an EpiPen was
27 months. It was later “reformulated” and
lowered to 18 months.** The expiration is
typically considered 12 months after filling
the prescription, since time can lapse between
manufacture and dispensing a prescription.

For the vast majority of people, the risk of
keeping their own EpiPens for a year or two
longer is very, very low even if they are among

the unlucky few who need to administer an
injection.

Conclusion

The EpiPen is a relatively simple auto-
injector that administers epinephrine, a form of
adrenaline that was synthesized over 100 years
ago. The reason an EpiPen has a list price of
more than $300 is partly due to ill-conceived
regulations and bureaucratic red tape that inhibits
competition. Other reasons include rent-seeking
by its owner and aggressive price increases
designed to take advantage of the regulatory
environment.

The FDA should allow drug makers to use the
510(k) premarket notification process to market

generic auto-injectors pre-filled with epinephrine. For
that matter, there is little reason to limit epinephrine
auto-injectors — used for potentially fatal emergencies
—to the prescription-only market.

Twenty dollars is probably about how much a
generic EpiPen would cost if the FDA approved an
over-the-counter version or a version pharmacists could
dispense to patients without a doctor’s prescription.
Greater access could potentially save lives by making
epinephrine more widely available. An OTC version
would also save Americans nearly $1 billion a year.

Devon Herrick is a senior fellow with the National
Center for Policy Analysis.
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