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Abstract

Before the first generic version of a drug is marketed, patent litigation often occurs. The pro-
cess begins when generic manufacturers notify the US Food and Drug Administration (FDA)
of their intent to market a generic copy of a brand-name drug protected by patents, which
they allege to be invalid or not infringed (called a Paragraph IV certification). Assuming the
brand-name manufacturer responds with litigation within 45 days, a 30-month stay period is
triggered, which bars the FDA from authorizing generic entry until the stay period expires or
litigation is resolved in favor of the generic manufacturer. To understand whether 30-month
stays delay generic entry, we examined the timing of major legal events leading to generic
entry for a cohort of 46 generic drugs, including the timing of Paragraph IV certification fil-
ings, stay period expirations, the FDA approvals of generics, and generic product launches.
We found Paragraph IV certifications were filed a median of 5.2 years after the brand drug’s
FDA approval. There was a median of 3.2 years between the stay period expiration and
subsequent generic launch. Because stay periods generally expire well in advance of when
generic entry typically occurs, 30-month stays are unlikely to delay the timing of generic
entry. Patent litigation could begin even earlier, however, if litigation was allowed to start
immediately following a brand-name drug’s FDA approval; but by law currently, the soon-
est this can begin is 4 years after the brand drug’s FDA approval.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

Before generic versions of new drugs reach the market, patent litigation often occurs.
Once litigation has been initiated, a 30-month regulatory stay period is triggered that
bars the US Food and Drug Administration (FDA) from approving the generic appli-
cation until litigation resolves or the stay period expires.

WHAT QUESTION DID THIS STUDY ADDRESS?

What is the timing of key legal events in the regulatory approval process for generic
drugs in relation to the eventual launch of the generic product?

WHAT DOES THIS STUDY ADD TO OUR KNOWLEDGE?

We identified the typical timing of the initiation of patent litigation and expiration of
the 30-month stay period prior to the eventual launch of generic products. Litigation
is often initiated as soon as legally possible (i.e., 4 years after the launch of the brand
product), and stay periods typically expire well before generic entry occurs.
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INTRODUCTION

The process of introducing generic drugs into the US mar-
ket is critically important for patients, because generic drugs
increase competition, lower drug prices, and create an incen-
tive for brand-name drugmakers to further innovate. Generic
availability marks the end of the brand-name drug’s period of
market exclusivity, the length of which is often determined
by the expiration of key patents. High prices charged during
the exclusivity period allow brand-name manufacturers to re-
cover research and development costs and earn a profit.

In 1984, Congress passed the Drug Price Competition and
Patent Term Restoration Act (Hatch-Waxman Act) to facili-
tate the approval of generic drugs. Under the Hatch-Waxman
Act, generic drug manufacturers could obtain approval via a
streamlined process that required much simpler and less ex-
pensive trials showing bioequivalence to the brand-name drug
product. The new law restricted submission to the US Food and
Drug Administration (FDA) of an application for a generic drug
during the first 4 years after a branded drug’s approval for the
vast majority of drugs that are covered by patents (Figure 1),
and provided for patent extensions of up to 5 years to account
for time lost during the clinical trial and FDA approval process.

For patent-protected drugs, the generic manufacturer can
assert that the patents are invalid or would not be infringed
by the proposed generic version (called a “Paragraph IV
certification”). If the brand-name manufacturer disagrees,
it can initiate litigation. To incentivize earlier litigation,
the brand-name manufacturer receives the benefit of a 30-
month regulatory “stay” if it brings suit within 45 days of
receivingnotice of the Paragraph IV certification, during
which time the FDA cannot approve the generic drug. The
law provides that the stay will not terminate until at least
7.5 years after the approval of the brand-name product, un-
less litigation resolves sooner or a court orders otherwise.
The duration of the 30-month stay period was considered
to be a reasonable amount of time for patent litigation to
resolve.! If the stay expires before litigation ends, the FDA
can approve the generic drug product and its manufacturer
can launch “at-risk,” entering the market while risking
substantial damages if a court rules that the relevant pat-
ents are valid and infringed. At-risk launches are therefore
likely only when the generic manufacturer is confident in

HOW MIGHT THIS CHANGE CLINICAL PHARMACOLOGY OR
TRANSLATIONAL SCIENCE?

Stay periods are unlikely to delay generic entry directly because stay expirations often
occur well before the time of generic launch. Allowing the submission of generic drug
applications immediately following a brand drug’s FDA approval would facilitate
earlier patent dispute resolution and prevent unnecessary delays in the anticipated

generic product launch date.

the strength of its legal position in the ongoing litigation
and when generic applications are far enough along to be
reviewed and approved by the FDA.

The stay period has been a particular point of controversy be-
cause it links the drug regulatory system with the patent system.
Supporters of the stay emphasize that it creates an incentive for
patent litigation to begin (and therefore be resolved) sooner, be-
cause the stay is available only if the patent holder brings a legal
suit within 45 days of receiving notice of the Paragraph IV chal-
lenge, before any actual infringement has occurred. Opponents
of the stay argue that it leads to delays in generic entry when pat-
ents are later held to be invalid or not infringed. Linkage is also
practiced in Australia, Canada, Japan, Mexico, Peru, Singapore,
Taiwan, Ukraine, and Vietnam, and is being considered by
China, Thailand, and Russia.” By contrast, in Brazil, Indonesia,
the European Union, and Switzerland, among others, the patent
and drug regulatory systems are kept separate so that drug regu-
latory bodies can approve applications for market entry from ge-
neric manufacturers once the products in question have satisfied
regulatory requirements, irrespective of patent status. Following
approval, disputes over intellectual property are resolved via the
judicial system, and at-risk launches can more freely occur.

Almost 40 years after the Hatch-Waxman Act, policymak-
ers continue to debate its strengths and weaknesses in facili-
tating generic entry,3"8 but these debates often occur without
systematic data on the various steps and legal milestones that
must first occur. We therefore examined the timing of the
major legal or regulatory events following Paragraph IV certi-
fication, the prevalence of stay periods, and the frequency with
which generic products launch immediately after stay periods
expire. One hypothesis was that stay periods would delay the
timing of generic entry, which we sought to examine by cal-
culating the time between stay expiration and generic launch.

METHODS

We tracked the timing of four major milestones leading to
the availability of generic drugs for US patients, including
the date of: (i) the original generic drug application submis-
sion to the FDA; (ii) expected stay expiration (absent ear-
lier judicial resolution); (iii) FDA approval of the generic
drug application; and (iv) generic drug launch. Finally, we
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FIGURE 1 Key events and policies surrounding the processes leading to generic entry. Notes: The process of generic entry begins for more

than half of new drugs with the filing of a Paragraph IV certification with the US Food and Drug Administration (FDA), which provides notice of

a generic manufacturer’s intent to market a copy of a new brand drug protected that is protected by patents that the generic manufacturer alleges

to be invalid or not infringed. By law, the soonest this can begin is 4 years after the brand drug’s FDA approval. If the Paragraph IV certification

is filed between 4 and 5 years following the brand drug’s FDA-approval and the brand manufacturer responds with patent litigation, a stay period

is triggered that bars the FDA from authorizing generic entry until 7.5-years after the brand drug’s FDA-approval or until litigation is resolved. If

the Paragraph IV certification is filed 5 or more years following the brand drug’s FDA-approval and the brand manufacturer responds with patent

litigation, a stay period is triggered that bars the FDA from authorizing generic entry until 30 months have elapsed or until litigation is resolved,

whichever occurs sooner. Generic entry typically occurs between 12.5 and 14.5 years after a branded drug's FDA-approval date. Our study’s

objective was to measure when stay periods typically expire and how much time remains prior to generic product launch in order to understand the

extent to which stay periods could potentially delay the timing of generic entry. FDA, US Food and Drug Administration

tested whether stay periods were associated with shorter or
longer timeframes among these four milestone events.

Cohort selection

Based on the findings of previous studies of generic market dy-
namics that recorded the timing of Paragraph IV certifications
and generic launches,9 we reasoned that 4.6-4.9 years would
be required following FDA approvals of the generic drug ap-
plication (assuming FDA approvals occured 30 months after the
Paragraph IV certifications were filed) before observing generic
product launch for most drugs. Therefore, we selected an obser-
vation window starting with first FDA generic approvals during
the years 2013-2015 to the time of study initiation in 2020.

Data extraction

First generic approvals of new molecular entities were
identified using the FDA’s Approved Drug Products with

Therapeutic Equivalence Evaluations (“Orange Book™)'?
and the Drugs @FDA online database.'’ These data sources
contain information on therapeutic equivalence between
brand-name and generic products, the approval dates for
brand-name and generic products, and copies of the FDA’s
approval letters. To determine which generic drugs were
approved following a Paragraph IV certification, we
scoured the FDA’s List of Paragraph IV Drug Product
Applications and copies of the FDA approval letters.'? The
FDA approval letters from Drugs@FDA were also used
to determine whether brand-name companies responded
with patent litigation within 45 days after the Paragraph
IV certification filing, which was used to create a binary
stay variable. Expected stay expirations were calculated
according to the specifications in the Hatch-Waxman Act:
30 months after Paragraph IV certification submission date,
or 7.5 years after the FDA approval date of the brand-name
reference product in question, whichever was later. (The
30-month period begins to run from receipt of notice by
the patent owner that a Paragraph IV certification has been
made, which notice must be given within 20 days after the
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date of the postmark on the notice sent by the FDA to the
generic drug manufacturer that its application has been
filed, but such notice receipt dates are not readily avail-
able.) Finally, to identify generic product launch dates, we
performed searches on the generic manufacturers’ websites
for press releases. Occasionally, there were multiple first
generics simultaneously approved by the FDA. We con-
sidered each first generic application as a separate unit of
analysis, rather than combining it with other applications
approved on the same day, as there may be individual vari-
ations for the other major events leading to generic entry.
Additional detail on our data collection strategy is avail-
able in the Supplementary Information.

Analysis

Descriptive statistics are reported on the number of Paragraph
IV certifications that led to stay periods. Dates of the key events
(i.e., Paragraph IV certification submission date, expected stay
expiration, FDA approval of the generic application, and ge-
neric product launch) relating to each generic drug were placed

along a common timeline by calculating years between their
occurrence and the date when their brand-name reference prod-
uct was FDA-approved. We report our results using medians
and interquartile ranges (IQRs) as the data were not normally
distributed. To measure the relevance of the 7.5-year provision
and its potential impact on the timing of stay expiration, we
also calculated the proportion of Paragraph IV certifications
that were affected by the 7.5-year provision.

We used the Mann—Whitney—Wilcoxon rank sum test to
determine whether the observed differences between drugs
with and without stay periods were significantly different
(95% confidence level, two-tailed). For drugs with stay peri-
ods, we measured the number of years between the expected
stay expiration and generic launch. We further noted any
cases when generic launch occurred immediately after the
expiration of the stay period.

RESULTS

There were 87 first generic approvals of new molecular en-
tities between 2013 and 2015 (Figure 2). Fifty-one (59%)

2013 Drug Approvals 2014 Drug Approvals
(n=529) (n=541) (n=714)

2015 Drug Approvals

2013 - 2015 Drug Approvals
(n=1,784)

Brand drug approvals (NDAs)

(n=1,450)

Generic approvals (ANDAs)

(n=334)

First generic approvals for
brand equivalent (ANDAs)

Subsequent generic

approvals

(n=206)

Generics of non-NMEs

(n=119)

First generic equivalent for
New Molecular Entity (NME)

(n=87)

A

No patent challenge
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First NME generic with patent
challenge (Par. IV)
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A

First NME generic with
subsequent product launch

(n=46) | e > FDA approval
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45 days within 45 days
(n=29) (n=17)

FDA determination of later- 1
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FIGURE 2
generic approvals of New Molecular

Entities, 2013-2015. ANDAs, abbreviated
new drug application; FDA, US Food and

Identification of first

Drug Administration; NDAs, new drug
application
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TABLE 1 Time of and between major milestone events leading to generic entry following submission of a Paragraph IV application

Mann-Whitney—Wilcoxon rank

Measure Overall Stay period No stay period sum test, p-value
Number of first generic applications, n 46 29 17 —
Timing of milestones leading to generic entry, years (IQR)
Paragraph IV filing 5.2 (4.0-8.0) 5.2 (4.0-9.2) 5.1 (4.0-7.5) 0.640
Stay expiration — 7.7 (7.5-10.2) — —
FDA approval of Paragraph IV 11.5 (9.4-14.5) 11.5 (9.4-13.4) 12.2 (9.4-15.0) 0.399
application
Generic product launch 14.1 (11.1-15.2) 13.7 (11.5-14.5) 14.6 (11.0-15.3) 0.400
Time intervals between milestone events, years (IQR)
Stay expiration to FDA approval — 2.1 (0.8-3.1) — —
Stay expiration to generic launch — 3.2 (1.9-6.0) — —
Paragraph IV filing to generic launch 7.0 (5.0-8.5) 5.4 (4.4-8.5) 7.2 (6.4-8.1) 0.090

Abbreviations: FDA, US Food and Drug Administration; IQR, interquartile range.

“Eleven of these “30-month” stays expired after 7.5 years (i.e., after more than 30 months) because the Paragraph IV application was filed between 4 and 5 years after
the approval of the reference brand name product and because brand-name manufacturer filed suit within 45 days.

involved a Paragraph IV certification, and 46 of these
launched during our time window, making up our final drug
cohort (the remaining 5 were approved but not yet launched
by 2020). (These 46 generic products were equivalents to 34
brand-name drugs; the FDA simultaneously approved mul-
tiple generic equivalents to 5 brand-name products on the
same day.) For 17 (37%) of the 46 drugs in our final cohort,
the brand-name manufacturers did not respond with litiga-
tion within 45 days of the Paragraph IV certification and a
stay period was therefore not triggered. For the remaining 29
drugs (63% of 46), the 30-month stay was triggered.

Timing of milestone events

Paragraph IV certification initiating the litigation process
to facilitate generic entry was filed a median of 5.2 years
(IQR: 4.0-8.0 years) after the approval of the brand-name
drug (Table 1, Figure 3). Of the 46 Paragraph IV certifica-
tions, a plurality (14/46, 30%) were filed 4 years after the
brand-name reference product was approved. Among the 29
applications with stay periods, the expected expiration of the
stay occurred a median of 7.7 years (IQR: 7.5-10.2 years)
after the approval of the brand-name drug. Eleven stay pe-
riods were extended by the 7.5-year minimum requirement.
The FDA approvals of the 46 generic applications occurred a
median of 11.5 years (IQR: 9.4—14.5 years) after the brand-
name drug approval. Generic product launch occurred a me-
dian of 14.1 years (IQR: 11.1-15.2 years) after brand-name
drug approval. There were no significant differences in the
timing of these milestone events when comparing cases when
the stay period was in force (n = 29) versus when it was ab-
sent (n = 17; Table 1).

Timing of generic launches versus stay period
expirations

The 29 stay periods expired a median of 3.2 years (IQR: 1.9
6.0 years) prior to generic launch (Table 1). There was one
case (nebivolol, a beta-blocker used to treat hypertension) in
which generic launch occurred when litigation was resolved
via a settlement shortly before its stay period was set to ex-
pire (7.5 years after the approval of its brand-name reference
product) (Figure 3). Otherwise, no other launches occurred
within 1 month of the expected stay expiration, and the next
shortest gap in time between expected stay expiration and
launch is 10 months.

DISCUSSION

In our review of the milestones leading to generic entry, we
found that more than half (59%) of first generic drug approv-
als were subject to Paragraph IV patent challenges, and that
of these challenges, about one-third were initiated by generic
manufacturers as soon as permitted by law (4 years after the
reference brand drug approval). These challenges resulted
in a median expected stay period expiring 7.7 years after
approval of the first generic drug product. This means that
most new brand-name drugs with litigated patent challenges
should expect a minimum of 7.5 years of generic-free market
exclusivity, although most will be longer. Nearly all (28/29)
stay periods expired several years before the generic launch
date, suggesting they did not delay generic entry.

The timing of the milestone events in our cohort is consis-
tent with previous research. For example, a previous study of
generic entry found that the time between brand name drug
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approval and Paragraph IV certification has been decreasing
since 1995, with a 3-year moving average of 6.5 years in 2012
and 5.9 years in 2014, compared to the 5.2-year period de-
scribed in our study based on a more recent cohort of drugs.9
This decreasing period suggests intensifying competition in
the market for generic drugs, which may in turn reflect a sep-
arate Hatch-Waxman incentive that provides the first-filer of
a generic drug application with 180-days of exclusivity with
respect to other generic drug manufacturers.

Our study also found that generic launch, on average, oc-
curred long after (median 3.2 years) the expected expiration
of the 30-month stay period. Possible reasons for this find-
ing include that some patents are found valid, forcing generic
drug companies to wait until patent expiration; that some
patent litigation is settled, with agreed-upon generic drug
entry dates falling between the end of stay periods and patent
expiration dates; that patent litigation is ongoing and generic
drug manufacturers decline to launch at-risk; and, perhaps
most importantly, that the FDA approval of the generic drug
application occurred, on average, several years after stay ex-
pirations (11.5 vs. 7.7 years after brand-name drug approval).

Our results illustrate some of the advantages of early drug
patent dispute resolution. Aside from allowing ample time for
court proceedings to reach their natural conclusion so that con-
flicts over market protections are fully resolved well before ge-
neric entry is set to occur, early patent dispute resolution will
minimize the amount of time that weak patents later deemed to
be invalid or not infringed appear in the Orange Book, create

stay

barriers to market entry, and enable high prices, limiting drug
accessibility and exerting a public health impact. Early patent
dispute resolution provides additional certainty surrounding
when future generic entry is likely to occur, which is a bene-
fit for multiple stakeholders including generic manufacturers,
practitioners, and patients. Furthermore, earlier filing of appli-
cations for generic entry allows more time for FDA review and
for generic applicants to respond to requests by the FDA for
more information. A policy change that could facilitate earlier
patent dispute resolution and earlier FDA review of generic
applications would be to remove the 4-year period after brand-
name drug approval during which generic drug applications
cannot be submitted.

Our study is subject to certain limitations. First, our analy-
sis was based on the 52% (46 of 87) of first generic drugs for
which both a Paragraph IV certification was filed and generic
launch occurred, and the focus of our calculations was the 33%
(29 of 87) of generic drugs for which a 30-month stay was trig-
gered. Assessment of these subsets may not be representative
of drugs not subject to certification, stay, or launch. This may
help to explain why we found a median period of market time
prior to generic entry (14.1 years) that was on the high end of
the range described in previous studies not limited to drugs
subject to Paragraph IV certification (12-14.5 years).g’n’17
Second, our study examined only new molecular entities.
As generic entry tends to occur sooner for modified versions
of existing drugs (e.g., after about 8.25 years13’16), litigation
could play a different role in the timing of generic entry for
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such drugs. Third, our study did not consider the possibility
that courts can shorten or prolong stay periods if either litigant
fails to reasonably cooperate in expediting the proceedings,
nor did we attempt to measure how frequently this occurs.?
Finally, whereas our study found that generic manufacturers
often (30% of first generic drugs) began the patent challenge
process as soon as legally permitted, the study’s focus upon
marketed products did not consider the possibility that stay
periods could discourage generic applicants from initiating or
continuing with the Paragraph IV process.

CONCLUSION

When 30-month stay periods are triggered, which occurred
for 29 (33%) of 87 first generics in our study, they nearly
always (28 of 29) expire well before generic entry occurs.
Nevertheless, stays can be important if they delay generic
entry for high-cost or high-volume brand-name drugs. Early
patent resolution has several advantages, including that stay
periods are unlikely to directly impact the timing of generic
entry and that questionable patent claims can be tested before
patentees accrue additional time on an exclusive market (a
right reserved for true innovations). One way to facilitate ear-
lier patent dispute resolution is to remove the stipulation that
generic drug applications can be submitted only after 4 years
have elapsed from the brand-name drug's FDA approval date.
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