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IMPORTANCE Glucagon-like peptide 1(GLP-1) receptor agonists were first approved for the
treatment of type 2 diabetes in 2005. Demand for these drugs has increased rapidly in recent
years, as indications have expanded, but they remain expensive.

OBJECTIVE To analyze how manufacturers of brand-name GLP-1 receptor agonists have used
the patent and regulatory systems to extend periods of market exclusivity.

EVIDENCE REVIEW The annual US Food and Drug Administration’s (FDA) Approved Drug
Products With Therapeutic Equivalence Evaluations was used to identify GLP-1 receptor
agonists approved from 2005 to 2021 and to record patents and nonpatent statutory
exclusivities listed for each product. Google Patents was used to extract additional data on
patents, including whether each was obtained on the delivery device or another aspect of the
product. The primary outcome was the duration of expected protection from generic
competition, defined as the time elapsed from FDA approval until expiration of the
last-to-expire patent or regulatory exclusivity.

FINDINGS On the 10 GLP-1 receptor agonists included in the cohort, drug manufacturers listed
with the FDA a median of 19.5 patents (IQR, 9.0-25.8) per product, including a median of 17
patents (IQR, 8.3-22.8) filed before FDA approval and 1.5 (IQR, 0-2.8) filed after FDA
approval. Fifty-four percent of all patents listed on GLP-1 receptor agonists were on the
delivery devices rather than active ingredients. Manufacturers augmented patent protection
with a median of 2 regulatory exclusivities (IQR, 0-3) obtained at approval and 1 (IQR, 0.3-4.3)
added after approval. The median total duration of expected protection after FDA approval,
when accounting for both preapproval and postapproval patents and regulatory exclusivities,
was 18.3 years (IQR, 16.0-19.4). No generic firm has successfully challenged patents on GLP-1
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receptor agonists to gain FDA approval.

CONCLUSIONS AND RELEVANCE Patent and regulatory reform is needed to ensure timely

generic entry of GLP-1receptor agonists to the market.
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lucagon-like peptide 1 (GLP-1) receptor agonists make up
aclass of medications used for the treatment of type 2 dia-
betes and obesity. The first GLP-1receptor agonist to re-
ceive US Food and Drug Administration (FDA) approval was exena-
tide in 2005, and the FDA subsequently approved several other
drugs with the same mechanisms of action. More than 15 years later,
these products remain costly with mean monthly net prices rising
from approximately $200in 2007 to more than $600 in 2017* and
median annual out-of-pocket costs in Medicare Part D exceeding
$1500in 2019.°> Manufacturers earned more than $10 billion on GLP-1
agonists in the US alone in 2021.5
New brand-name drugs are routinely sold at high prices in the
US, and manufacturers often sustain these elevated prices for ex-
tended periods by obtaining patents and nonpatent statutory ex-
clusivities and leveraging these exclusivities to delay or block ge-
neric competition.” Patents are government-granted rights that
typically last 20 years from the date of filing and allow manufactur-
ers to exclude potential competitors from selling versions of the prod-
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uct being protected. Drug manufacturers obtain patents not only
ontheactiveingredients in their products (typically obtained around
the time when the drug is discovered or synthesized), but also on
aspects of drug formulations, methods of use, and delivery devices.®

Most marketed GLP-1 receptor agonists are drug-device com-
binations with active ingredients sold together with their subcuta-
neous injector pens. Drug-device combinations are especially sus-
ceptible to market exclusivity extensions because of the potential
for patents on the delivery devices to block generic competition for
many years after patents on the underlying active ingredients
expire.>™ Device patents expiring later than other patents may force
generic firms to either wait until these patents expire before mar-
ket entry or undertake lengthy and costly patent challenges. In ad-
dition, they may complicate establishment of generic competition
by increasing the number of patents that a generic firm must con-
test to gain FDA approval. For inhalers, another class of drug-
device combination products, the median number of patents at
FDA approval has steadily increased from 2 (for inhalers approved
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1986-1997) to 8 (1998-2008) to 11 (2009-2020), with more than
half of these patents covering inhaler delivery devices.'®

The US Patent and Trademark Office (USPTO), whichissues pat-
ents, has recently embarked on a collaborative initiative with the FDA
to better understand and promote the quality of patenting prac-
tices in the pharmaceutical industry." GLP-1 receptor agonists are
widely used in the US with rapidly growing market share, as indica-
tions have expanded into weight loss; the patent portfolios of these
products were evaluated here to assess the barriers that remain to
generic competition. Using a database of all patents and non-
patent statutory exclusivities covering GLP-1receptor agonists FDA
approved from 2005 to 2021, the expected duration of market pro-
tection, the timing of generic entry, and the results of challenges to
these patents brought by generic firms were determined.

Methods

Cohort Identification

We used the FDA's Approved Drug Products With Therapeutic
Equivalence Evaluations (Orange Book)'™ and product labels from
Drugs@FDA'® to identify all GLP-1receptor agonists approved from
2005t02021(see eMethodsin the Supplement). GLP-1receptor ago-
nists are generally regulated as small-molecule drugs, which means
that manufacturers list key patents on them in the Orange Book.
However, 2 GLP-1 receptor agonists—dulaglutide (Trulicity) and al-
biglutide (Tanzeum), both approved in 2014—have been regulated
as biologics since their approval and, therefore, have different statu-
tory exclusivity periods and lack the same level of patent transpar-
ency. Given these important regulatory differences, these 2 drugs
were excluded from our analysis.

Data Extraction

Approval dates were obtained from Drugs@FDA. We used annual
Orange Books to record the patents and nonpatent statutory ex-
clusivities (also known as “regulatory exclusivities”) for each prod-
uct. While patents are granted by the USPTO, regulatory exclusivi-
ties accrue based on FDA actions. Drugs with designations for rare
diseases under the Orphan Drug Act, for example, receive 7 years
of exclusivity at approval, while certain drugs receive 6 months of
added exclusivity based on additional testing in pediatric
populations."” Periods of protection from patents and exclusivities
overlap, and both can block the FDA from approving generic ver-
sions of brand-name products.'®

Because manufacturers’ new patents and regulatory exclusivi-
ties can emerge over time, we extracted data on patent and regu-
latory exclusivity listings in every annual edition of the Orange Book
from the year following the drug's approval until 2022. We deter-
mined the dates of expiration for each patent and regulatory exclu-
sivity; if the expiration date initially listed changed in a later version
of the Orange Book,'"® we used the most recent date.

For all patents, we used Google Patents to obtain thetitle, claims,
priority date, application date, and publication date. Closely re-
lated patents were grouped into families, and the priority date re-
fers to the date when the first member of a given family was filed.2°
We examined the independent claims of each patent to determine
whether the patent was obtained on the delivery device or another
aspect of the product such as the active ingredient or method of use.

jama.com

Special Communication Clinical Review & Education

Key Points

Question How have manufacturers of brand-name glucagon-like
peptide 1(GLP-1) receptor agonists used the patent and regulatory
system to extend periods of market exclusivity?

Findings Brand-name manufacturers obtained a median of 19.5
patents per GLP-1receptor agonist and secured a median of

18.3 years of expected protection; more than half of all patents were
obtained on the delivery devices rather than active ingredients. No
generic competition has yet emerged on these products.

Meaning Long periods of market exclusivity on GLP-1 receptor
agonists underscore the need for patent and regulatory reform on
drug-device combinations.

As in previous studies, we classified patents into those filed be-
fore FDA approval (preapproval patents) and after (postapproval pat-
ents), and we classified regulatory exclusivities into those granted
at FDA approval (approval exclusivities) and after (postapproval
exclusivities).'® We further classified postapproval patents into those
with priority dates after approval and those with priority dates be-
fore approval; patents with priority dates after approval are of par-
ticular interest because of their potential to extend market exclu-
sivity since patent terms are generally tied to priority dates.

We searched for approved generic competitors in the Orange
Book to determine whether the expected duration of protection for
brand-name products had been cut short by early generic compe-
tition, and we used the FDA's Paragraph IV Certifications List
(updated through the end of 2022) to identify patent challenges on
brand-name products in the cohort.?' Paragraph IV certifications are
challenges to existing FDA-listed brand-name patents that are
brought by generic manufacturers seeking approval of products be-
fore these patents expire. Brand-name firms may sue for patent in-
fringement, which can block the FDA from approving the generic
drug for 30 months or until litigation is resolved (whichever occurs
first). Toexamine any litigation that resulted from Paragraph IV chal-
lenges, we used the LexisNexis Lex Machina database, which gives
information on patent lawsuits found in the Public Access to Court
Electronic Records database filed since January 1, 2000.22

Outcomes

Our primary outcome was the duration of expected protection from
generic competition. We defined expected protection for a given
product as the time elapsed from FDA approval until expiration of
the last-to-expire patent or regulatory exclusivity. Patents and regu-
latory exclusivities removed from the Orange Book before expira-
tion were excluded from this analysis. As a secondary analysis, we
also calculated length of protection from patents and statutory ex-
clusivities at the time of approval vs from exclusivities secured af-
ter FDA approval.

. |
Results

Our final cohort included 10 brand-name products containing GLP-1
receptor agonists from 2005 to 2021 (Figure 1; Table). Two were ap-
proved for obesity, while 8 were approved for type 2 diabetes. The
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Figure 1. GLP-1 Receptor Agonists Included in the Cohort

12 Brand-name products containing GLP-1 receptor
agonists approved from 2005 through 2021

2 Excluded (regulated as biologics
—>] at the time of approval: Trulicity
and Tanzeum)

‘ 10 Containing GLP-1 receptor agonists included ‘

|
l !

‘ 2 Approved for obesity ‘ ‘ 8 Approved for type 2 diabetes ‘

|

7 Drug-device 1 Oral
combinations formulation

‘ 2 Drug-device combinations ‘

GLP-1indicates glucagon-like peptide 1.

10 products included 21 different formulations, of which 18 (86%)
were drug-device combinations and 3 (14%) were oral tablets.

Exclusivities at Approval
Drug manufacturers listed 164 patents across the 10 products that
were filed before FDA approval with a median of 17 patents per prod-
uct (IQR, 8.3-22.8). Among these patents, the median time from first
patent filing to approval was 14.4 years (IQR, 11.2-15.9). Exenatide
(Bydureon) had the most preapproval patents at 31, followed by in-
sulin glargine/lixisenatide (Soliqua) at 26, and insulin degludec/
liraglutide (Xultophy) at 23. Patents on devices accounted for 90 pre-
approval patents (55%). The last-to-expire patent filed before FDA
approval was a device patent for 4 of the 10 products in the cohort.

Fourteen regulatory exclusivities covered the 10 products at ap-
proval (median, 1[IQR, 1-2]). Nine (64%) were 5-year exclusivities
awarded for approval of new chemical entities, while the other 5
(36%) were 3-year exclusivities awarded for approval of new inves-
tigations or combinations.

The median duration of expected protection for these drugs at
the time of approval was 17.4 years (IQR, 15.3-18.7).

Postapproval Exclusivities
Drug manufacturers listed 22 patents filed after FDA approval of the
10 products in the cohort (median, 1.5 [IQR, 0-2.8]), including 11 pat-
ents on devices (50%). Exenatide had the most (Bydureon; n = 8),
followed by liraglutide (Saxenda, n = 6). Twenty had priority dates
before FDA approval, while 2 had priority dates after FDA approval.
The median number of patents obtained per product, when includ-
ing both preapproval and postapproval patents, was 19.5 (IQR, 9.0-
25.8). Postapproval patents only extended the duration of protec-
tion on 2 products (median, 4.6 years [IQR, 4.5-4.8]).

Manufacturers obtained 21 regulatory exclusivities after ap-
proval (median, 1[IQR, 0.3-4.3]). Two were pediatric exclusivities,
which added 6 months to the existing patent expiration dates, and
19 were nonpediatric exclusivities. Only 1of the nonpediatric exclu-
sivities extended the duration of protection beyond existing pat-
ents (Byetta, 4.8 years).

The median total duration of protection from FDA approval,
when accounting for both preapproval and postapproval patents and
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regulatory exclusivities, was 18.3 years (IQR, 16.0-19.4) (Figure 2).
The median time elapsed from the earliest patent filing date within
a given product to the expiration date of the last-to-expire patent
or exclusivity on that product was 31.9 years (IQR, 29.9-36.6). The
last-to-expire patent was a device patent for 2 of the 10 products.
Figure 3 maps the key legal events for all patents on GLP-1receptor
agonists from filing to expiration.

Patent Challenges From Generic Competitors

No independent generic GLP-1receptor agonists entered the mar-
ket during the study period. However, generic manufacturers for 4
of the 10 products submitted Paragraph IV challenges seeking FDA
approval prior to brand-name patent expiration. Among the 4 brand-
name products with Paragraph IV submissions, the median time from
brand-name approval to first Paragraph IV challenge was 6.8 years
(IQR, 6.0-7.4). Generic firms challenged 8 active patents on Byetta
(allnondevice patents), 9 on Victoza (4 device and 5 nondevice pat-
ents), 22 on Saxenda (18 device and 4 nondevice patents), and 23
on Ozempic (19 device and 4 nondevice patents) (eTable 1in the
Supplement). Overall, 66% (41/62) of patents listed at the time of
first Paragraph IV certification on these 4 GLP-1 receptor agonists
were device patents.

After Paragraph IV challenges, manufacturers added a total of
4 patents to the Orange Book (3 device and 1 nondevice patents).
The manufacturer of Victoza added 3 patents after Paragraph IV cer-
tification, while the manufacturer of Saxenda added 1 patent
(eTable 2 in the Supplement).

No Paragraph IV certification has resulted in an approved ge-
neric; the 24 lawsuits brought by brand-name firms against generic
competitors are either ongoing (n = 14), were settled (n = 5), were
terminated for procedural reasons (n = 2), or were decided in favor
of the brand-name firm (n = 3).

|
Discussion

The FDA approved the first GLP-1 receptor agonist almost 2 de-
cades ago, and yet there remains no generic competitors in the thera-
peutic class. Brand-name firms have obtained numerous patents and
exclusivities leading to a median of more than 18 years of expected
protection following FDA approval. While the last-to-expire patent
was a device patent in just one-fifth of cases, more than half of all
patents listed with the FDA covering GLP-1receptor agonists were
on the delivery devices rather than active ingredients, methods of
use, or formulations, which can make it difficult for generic firms to
obtain FDA approval for their products. Numerous generic firms have
attempted to challenge patents on these products via Paragraph IV
certifications, but none has yet resulted in generic entry.

These findings add to a growing body of literature highlighting
how manufacturers of drug-device combinations have used the pat-
ent system to extend periods of market exclusivity on their prod-
ucts. Strategies include obtaining large numbers of different pat-
ents on the same product, obtaining new patents on products even
after FDA approval, and settling patent litigation brought by poten-
tial generic competitors. While such patent strategies have been well-
documented in the markets for inhalers'©'2 and insulin pens,' this
study showed that these practices are also common among GLP-1
receptor agonists.?> Market exclusivity for top-selling brand-name
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Figure 2. Protection From Patents and Regulatory Exclusivities on Glucagon-Like Peptide 1(GLP-1) Receptor Agonists (RAs), 1993-2038
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This figure shows the expected duration of protection from generic competition
on each GLP-1RA from the time of first patent filing until the expiration of the
last patent or regulatory exclusivity. The dark blue bars (uppermost for each
product) represent protection for the product as a whole, while the light blue
bars represent protection for each of the product’s individual strengths and/or
formulations. Products are listed in ascending order based on the initial Food
and Drug Administration (FDA) approval date for a given product.

Manufacturers may add new patents in subsequent years, which could expire
later than patents depicted in the figure. The median total duration of
protection from FDA approval among GLP-1RAs is 18.3 years (IQR, 16.0-19.4).
The median time elapsed from the earliest patent filing date within a given
product to the expiration date of the last-to-expire patent or exclusivity on that
product is 31.9 years (IQR, 29.9-36.6).

from $13 billion to $27 billion at current prices (and represent nearly
20% of the Part D budget).? A crucial tool to lower costs is swift
generic competition, and addressing the patent and exclusivity land-
scape for drug-device combinations such as GLP-1 receptor ago-
nists is key for facilitating such competition.

The Government Accountability Office released areportin 2023
examining how the patent and regulatory system for drug-device
combinations may be delaying generic competition.2® Though many
stakeholders interviewed for the Government Accountability Of-
fice report felt that listing device patents in the Orange Book may
expedite generic entry by increasing transparency, nearly all felt that
the FDA should clarify the types of device patents that brand-
name manufacturers should be allowed to list. Currently, the FDA

jama.com

does not assess whether submitted patents are suitable for listing.
Allowing manufacturers to list device patents in the Orange Book
can delay generic competition by giving brand-name firms an op-
portunity to file litigation and earn 30-month stays even when pat-
ents are not infringed by the generic product. A helpful step for-
ward would be to either de-list device patents in the Orange Book
or require listing (thereby providing generic firms with transpar-
ency), but end the practice of awarding 30-month stays when such
patents are litigated.>©

The FDA, more generally, should take a more active role in work-
ing with the USPTO to ensure that patents submitted for listing in
the Orange Book have been validly granted and are not overly broad.
Animportant limitation of the current study was that the validity of
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Figure 3. Key Legal Events in the Patent Life Cycles of Glucagon-Like Peptide 1(GLP-1) Receptor Agonists

Patent prosecution event

Priority date f—

@ Device patent filed before FDA approval

O Nondevice patent filed before FDA approval
Device patent filed after FDA approval
Nondevice patent filed after FDA approval

This figure shows the distribution of
key legal events associated with the
patent life cycle (priority, filing,
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Granting date
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granting, and expiration dates) for
each patent in the cohort relative to
the corresponding product's approval
date. Boxes represent the IQR with
vertical lines in each box depicting
the median, and whiskers extend in
either direction from the first and
third quartiles by up to 1.5 times the
IQR. There were 186 total patents
listed on the 10 products in the
cohort, and each of the 4 plots
depicts the relevant legal event for all
patents in the cohort. Of note, this
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the patents covering this cohort of drugs was not reviewed. How-
ever, other research has highlighted that inappropriately granted pat-
ents are common in the pharmaceutical sector.>' Such upstream ac-
tion at the USPTO, when coupled with Orange Book reform, could
further reduce the need for costly patent challenges by generic firms.

Another helpful solution would be for Congress to grant the
FDA more flexibility in approving generic drug-device combina-
tions. The FDA requires that generic firms develop drug-device
combinations that patients can use in just the same way as brand-
name versions based on an identical label. In President Biden's pro-
posed 2024 budget, the FDA has called on Congress to grant fur-
ther authority to allow for labeling changes on generic drug-device
combinations.32 This would enable generic manufacturers to
develop drug-device combinations that differ from brand-name
versions—and more easily avoid infringing their patents—but that
are nevertheless clinically interchangeable.

Limitations

This study was limited in that it may have underestimated the dura-
tion of market exclusivity on GLP-1receptor agonists because manu-
facturers can add patents on their products over time. By contrast,
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Conclusions

Manufacturers of brand-name GLP-1 receptor agonists have ob-
tained periods of market exclusivity on their products through ex-
tensive patents and regulatory exclusivities that are positioned to
be longer than other classes of drug-device combinations and es-
pecially small-molecule oral medications. Lawmakers and regula-
tors should work to develop solutions that facilitate timely entry of
generic drug-device combinations for GLP-1receptor agonists so that
manufacturers can earn reasonable returns for limited periods of
time, while more patients eventually benefit from lower costs and
improved access to these useful drugs.

Dr Feldman's from the National Heart, Lung, and
Blood Institute (KO8HL163246).

Role of the Funder/Sponsor: The funders had no

doi:10.1001/jama.2023.13872

Author Contributions: Drs Alhiary and Feldman
had full access to all of the data in the study and
take responsibility for the integrity of the data and
the accuracy of the data analysis.

Concept and design: Kesselheim, Beall, Feldman.
Acquisition, analysis, or interpretation of data:
Alhiary, Kesselheim, Gabriele, Tu, Feldman.
Drafting of the manuscript: Alhiary, Beall.

Critical review of the manuscript for important
intellectual content: All authors.

Statistical analysis: Alhiary, Feldman.

Obtained funding: Kesselheim, Feldman.

JAMA August 15,2023 Volume 330, Number 7

Conflict of Interest Disclosures: Dr Kesselheim
reported serving as an expert witness in litigation
against Gilead relating to tenofovir-containing
products outside the submitted work. Dr Feldman
reported serving as an expert witness in litigation
against inhaler manufacturers and as a consultant
for Alosa Health and Aetion outside the submitted
work. No other disclosures were reported.

Funding/Support: This work was funded by the
Commonwealth Fund. The work of Drs Kesselheim
and Feldman was also supported by funding from
Arnold Ventures, Dr Tu's from West Virginia
University's Hodges Research Grant, and

role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

REFERENCES

1. ElSayed NA, Aleppo G, Aroda VR, et al; American
Diabetes Association. 9, Pharmacologic approaches
to glycemic treatment: standards of care in
diabetes—2023. Diabetes Care. 2023;46(suppl 1):
S140-5157. doi:10.2337/dc23-S009

jama.com

© 2023 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a The University Of North Carolina Chapel Hill User on 10/18/2023



Patents and Regulatory Exclusivities on GLP-1 Receptor Agonists

2. American Diabetes Association Professional
Practice Committee. 8, Obesity and weight
management for the prevention and treatment of
type 2 diabetes: standards of medical care in
diabetes—2022. Diabetes Care. 2022;45(suppl 1):
S113-5124. doi:10.2337/dc22-5008

3. US Food and Drug Administration. Drug approval
package: Byetta (exenatide) injection. April 28,
2005. Accessed March 17, 2023. https://www.
accessdata.fda.gov/drugsatfda_docs/nda/2005/
021773 _byettatoc.cfm#:~:text=Approval%20Date
%3A%204%2F28%2F2005

4. Sarpatwari A, Tessema FA, Zakarian M,
Najafzadeh MN, Kesselheim AS. Diabetes drugs: list
price increases were not always reflected in net
price; impact of brand competition unclear. Health
Aff (Millwood). 2021;40(5):772-778. doi:10.1377/
hlthaff.2020.01436

5. Luo J, Feldman R, Rothenberger SD, Hernandez
I, Gellad WF. Coverage, formulary restrictions, and
out-of-pocket costs for sodium-glucose
cotransporter 2 inhibitors and glucagon-like
peptide 1receptor agonists in the Medicare Part D
program. JAMA Netw Open. 2020;3(10):e2020969.
doi:10.1001/jamanetworkopen.2020.20969

6. SSR Health. Brand RX net pricing tool. Accessed
March 17, 2023. https://www.ssrhealth.com/
brand-rx-net-pricing-tool/

7. Kesselheim AS, Avorn J, Sarpatwari A. The high
cost of prescription drugs in the United States:
origins and prospects for reform. JAMA. 2016;316
(8):858-871. doi:10.1001/jama.2016.11237

8. US Food and Drug Administration. Frequently
asked questions on patents and exclusivity.
February 5, 2020. Accessed March 17, 2023. https://
www.fda.gov/drugs/development-approval-
process-drugs/frequently-asked-questions-
patents-and-exclusivity

9. Beall RF, Kesselheim AS. Tertiary patenting on
drug-device combination products in the United
States. Nat Biotechnol. 2018;36(2):142-145. doi:10.
1038/nbt.4078

10. Feldman WB, Bloomfield D, Beall RF,
Kesselheim AS. Patents and regulatory exclusivities
on inhalers for asthma and COPD, 1986-2020.
Health Aff (Millwood). 2022;41(6):787-796. doi:10.
1377/hlthaff.2021.01874

11. Feldman WB, Bloomfield D, Beall RF,
Kesselheim AS. Brand-name market exclusivity for
nebulizer therapy to treat asthma and COPD. Nat

jama.com

Biotechnol. 2022;40(9):1319-1325. doi:10.1038/
s41587-022-01451-7

12. Reddy S, Beall RF, Tu SS, Kesselheim AS,
Feldman WB. Patent challenges and litigation on
inhalers for asthma and COPD. Health Aff (Millwood).
2023;42(3):398-406. doi:10.1377/hlthaff.2022.
00873

13. Van de Wiele VL, Kesselheim AS, Beran D,
Darrow JJ. Insulin products and patents in the USA
in 2004, 2014, and 2020: a cross-sectional study.
Lancet Diabetes Endocrinol. 2023;11(2):73-75. doi:
10.1016/52213-8587(22)00354-0

14. US Patent and Trademark Office. USPTO-FDA
collaboration initiatives. Accessed March 17, 2023.
https://www.uspto.gov/initiatives/fda-collaboration

15. Hyman, Phelps & McNamara. The Orange Book
archives. FDA Law Blog. Accessed March 17, 2023.
https://www.thefdalawblog.com/orange-book-
archives/

16. US Food and Drug Administration. Drugs@FDA:
FDA-approved drugs. Accessed March 17, 2023.
https://www.accessdata.fda.gov/scripts/cder/daf/
index.cfm

17. Congressional Research Service. Drug prices:
the role of patents and regulatory exclusivities: CRS
report R46679. February 10, 2021. Accessed July
18, 2023. https://crsreports.congress.gov/product/
pdf/R/R46679

18. Kesselheim AS, Sinha MS, Avorn J.
Determinants of market exclusivity for prescription
drugs in the United States. JAMA Intern Med. 2017;
177(11):1658-1664. doi:10.1001/jamainternmed.2017.
4329

19. Beall RF, Darrow JJ, Kesselheim AS. Patent term
restoration for top-selling drugs in the United
States. Drug Discov Today. 2019;24(1):20-25. doi:
10.1016/j.drudis.2018.07.006

20. Martinez C. Insight into different types of
patent families. OECD Science, Technology, and
Industry Working Papers. February 12, 2010.
Accessed March 17, 2023. https://www.oecd-
ilibrary.org/insight-into-different-types-of-patent-
families_5kml97dr6ptl.pdf

21. US Food and Drug Administration. Paragraph IV

certifications list. Accessed March 17, 2023. https://
www.fda.gov/media/133240/download

22. Jacobo-Rubio R, Turner JL, Williams JW. The
distribution of surplus in the us pharmaceutical
industry: evidence from paragraph iv

Special Communication Clinical Review & Education

patent-litigation decisions. J Law Econ. 2020;63(2):
203-238. doi:10.1086/707407

23. Feldman WB, TuSS, Alhiary R, Kesselheim AS,
Wouters OJ. Manufacturer revenue on inhalers after
expiration of primary patents, 2000-2021. JAMA.
2023;329(1):87-89. doi:10.1001/jama.2022.19691

24. Rome BN, Lee CC, Kesselheim AS. Market
exclusivity length for drugs with new generic or
biosimilar competition, 2012-2018. Clin Pharmacol
Ther. 2021;109(2):367-371. doi:10.1002/cpt.1983

25. Kannappan S, Darrow JJ, Kesselheim AS, Beall
RF. The timing of 30-month stay expirations and
generic entry: a cohort study of first generics,
2013-2020. Clin Transl Sci. 2021;14(5):1917-1923.
doi:10.1111/cts.13046

26. Centers for Medicare & Medicaid Services.
Medicare Price Negotiation Program. Accessed
March 17, 2023. https://www.cms.gov/files/
document/medicare-drug-price-negotiation-
program-initial-guidance.pdf

27. Wilding JPH, Batterham RL, Calanna S, et al;
STEP 1Study Group. Once-weekly semaglutide in
adults with overweight or obesity. N Engl J Med.
2021;384(11):989-1002. doi:10.1056/
NEJMo0a2032183

28. Baig K, Dusetzina SB, Kim DD, Leech AA.
Medicare Part D coverage of antiobesity
medications: challenges and uncertainty ahead.

N Engl J Med. 2023;388(11):961-963. doi:10.1056/
NEJMp2300516

29. US Government Accountability Office. Generic
drugs: stakeholder views on improving FDA's
information on patents. Accessed March 17, 2023.
https://www.gao.gov/products/gao-23-105477

30. Sinha M. Costly gadgets: barriers to market
entry and price competition for generic drug-device
combinations in the United States. Minn J Law Sci
Technol. 2022;23(1):293.

31. Bloomfield D, Lu Z, Kesselheim AS. Improving
the quality of US drug patents through international
awareness. BMJ. 2022;377:e068172. doi:10.1136/
bmj-2021-068172

32. US Food and Drug Administration. Summary of
FY 2024 legislative proposals. Accessed March 17,
2023. https://www.fda.gov/media/166049/
download#:~:text=The%20proposals%20include%
20enhanced%20authorities,activities%20when%
20inspections%20are%20not

JAMA August 15,2023 Volume 330, Number 7

© 2023 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a The University Of North Carolina Chapel Hill User on 10/18/2023

657



