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T he 117th Congress is marked by the slimmest of Demo-
cratic majorities. Historically, narrow majorities of either

party in Congress have limited significant overhauls to US
pharmaceutical policy. Yet, there are meaningful and prag-
matic policy changes that should attract bipartisan interest. In
this piece, we highlight such a challenge by focusing on costs
associated with delayed generic drug entry. Specifically, we
show how a single inappropriately awarded patent cost con-
sumers $2 billion.
The US drug market balances the incentives to invest in

new pharmaceuticals with the desire to constrain society’s
long run spending on drugs. Novel products are given short-
run monopolies in exchange for the eventual entry of low-cost
generic drugs. However, some argue that branded manufac-
turers use “evergreening” strategies, where they strategically
extend monopoly periods by acquiring additional patents that
may have little novelty, as earlier-awarded patents are set to
expire.
We focus on the high-profile case of abiraterone (Zytiga®,

Janssen Pharm. Inc.) to illustrate how even a later-invalidated
patent can meaningfully increase drug spending. First, we
describe the history of abiraterone’s patents. Second, we show
how sales of branded and generic abiraterone evolved through
patent landmarks. Third, we discuss the potential merits of
policy interventions aimed at speeding generic entry in similar
cases.
Abiraterone acetate was granted an original patent for its

formulation in 1994 (we refer to as “the ‘213 patent,” in
reference to the last digits of the patent number). In 2011,
the FDA approved abiraterone for the treatment of metastatic
castrate-resistant prostate cancer. The use of abiraterone was
then further expanded in 2017 to treat patients with metastatic

castrate-sensitive prostate cancer. Critically, abiraterone was
granted a secondary patent (the ‘438 patent) covering the co-
administration of abiraterone with prednisone for the treatment
of cancer in 2014.
The issuance of the ‘438 patent proved highly controversial.

As a CYP17A1 inhibitor, abiraterone triggers glucocorticoid
deficiency and mineralocorticoid excess. The pathways of
steroidogenesis have long been established in the endocrine
literature and inhibiting CYP17A1 has well defined and
predetermined clinical implications.1 Because of this, predni-
sone was widely co-administered with the drug. However, in
September 2014, and on its 6th application, Janssen Pharma-
ceuticals was granted the ‘438 patent covering the co-
administration of abiraterone with prednisone.
Anticipating the expiration of the original ‘213 patent at the

end of 2016, generic manufacturers filed for approval to
market a generic version. Janssen immediately filed suit alleg-
ing that these manufacturers were infringing on the ‘438
secondary patent. As with all drugs, when the patent holder
files suit alleging infringement, the FDAwithholds its approv-
al of the generic for up to 30 months. In October of 2018, the
United States District Court ruled that the ‘438 patent was
invalid because the coadministration with prednisone was
deemed obvious, allowing for generic entry shortly thereaf-
ter.[2] Despite ultimately being dismissed, the ‘438 patent
extended the drug’s monopoly period from December of
2016 through October of 2018.
We used data from IQVIA’s National Sales Perspective™

for years 2011–2020 to illustrate market share and sales of
brand and generic abiraterone. This database is derived from a
projected audit covering 100% of national unit volume of
purchases from manufacturers or wholesalers to pharmacies,
clinics, hospitals, and other distribution outlets. IQVIA’s Na-
tional Sales Perspective™ also reports “dollar sales” which
captures invoiced sales by wholesalers and manufacturers to
pharmacies, hospitals, clinics, and other supply chain interme-
diaries.3 The reported “dollar sales” amount includes line-item
and prompt-payment discounts but does not include off-
invoice discounts such as rebates.3 To account for this, we
used the SSR Health US Brand Rx Net Pricing Tool, which
estimates the difference between list and net prices for branded
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drugs.4 We adjusted Zytiga sales by this percentage in each
period (rebates are uncommon for non-branded drugs).
At the expiration of its initial ‘213 patent (December 2016),

Zytiga net sales were an estimated $81 million per month.

Monthly net revenues reached their peak of $154 million in
September of 2018. In part, this reflected expanded approval
to include almost all metastatic prostate cancer patients.5 As
expected, the entry of generic competitors drastically reduced

Figure 1 A This figure shows units sold (pills) of Zytiga and generic Abiraterone. B This figure shows net sales for Zytiga and generic
abiraterone. Data on sales and units sold are from IQVIA for 2011–2020. Sales for Zytiga have been adjusted for estimated rebates taken from

SSR Health. Increasing revenues and units sold in late 2017 reflect expanded approval following the LATITUDE trial.
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spending. By December 2020, Zytiga represented just 13.7%
of units sold (panel A, Fig. 1) with generic abiraterone
representing 86.3% of units sold. Furthermore, Zytiga month-
ly net sales across the entire market fell roughly 85% to $23
million in December 2020 (panel B, Fig. 1) despite a modest
increase in units sold across the market.
We estimated a counterfactual for how spending would

have evolved if the generic had entered in December of
2016, when the original ‘213 patent expired. To do so, we
assumed Zytiga would have begun to lose market share (de-
fined as units sold of Zytiga as a fraction of total units sold in
the market) in December 2016. We assumed its market share
would have fallen at the same rate as we observed following
the actual generic entry in 2018. This implies Zytiga market
share would have been just under 14% by December of 2018.
Similarly, we assumed Zytiga’s price would have evolved in
the same proportion as observed following generic entry in
2018. Together, we estimate that from December 2016 to
December 2020, Zytiga sales would have been $2.05 billion
lower if generic entry had occurred in December 2016. Results
were similar under the simple assumption that its price was
constant from that point forth.
The experience of abiraterone highlights a key challenge

facing the modern drug market—delaying generic entry can
be highly profitable to branded manufacturers. Importantly,
even an ultimately successful patent challenge requires sub-
stantial time and has major implications for consumer spend-
ing on pharmaceuticals. To this end, a primary goal of policy
should be to ensure that current patent standards are imple-
mented accurately and efficiently so that delays associated
with unmerited patents are avoided.
As a first step, Congress can pass legislation to ensure that

the US Patent and Trade Office (USPTO) has enough re-
sources to adequately assess patents according to current
standards. Research has suggested that time constraints for
patent examiners contributes to the issuance of later-
invalidated patents.6 Increasing resources to the USPTO
wouldn’t involve any change to patent standards. As the case
of abiraterone illustrates, even a small decrease in the likeli-
hood of issuing later-invalidated patents is likely to generate
substantial cost savings.
Targeted changes to FDA policy might be warranted and

are a potential source of Congressional bipartisan agreement.
For example, the Reforming Evergreening and Manipulation
that Extends Drug Years (REMEDY)Act of 2019, a bipartisan
proposal, would eliminate the 30-month delay for generic
entry when challenging patents that do not cover the drug’s
active ingredient (like Zytiga’s ‘438 patent). Generics would
still be launching “at risk” (that is, they could face litigation for
patent infringement), so this should only materially affect
patents that are least likely to survive a court challenge, like
with the case presented here.
Others have advocated much more sweeping reforms of

secondary patenting. For example, one recent presidential

campaign proposed limiting pharmaceuticals to a single 20-
year patent.7 These proposals raise more substantial tradeoffs
by targeting secondary patents more indiscriminately. Second-
ary patents can encourage manufacturers to pursue various
types of innovations that have value—for example, a manu-
facturer might invest in trials to illustrate efficacy of a drug for
larger populations, or in developing improved formulations of
a drug (e.g., a shelf-stable formulation to help retain efficacy in
suboptimal conditions8). However, we view the ‘secondary
patents encourage innovation’ point as an unconvincing coun-
terargument to policies like the REMEDY Act which specif-
ically target the weakest patents. Allowing a certain level of
non-merited patents to persist with the hope that they then
spurn innovation is a poorly targeted way to encourage valu-
able investments.
Ultimately, the US drug market relies on timely generic

entry to balance innovation incentives with cost containment.
With very narrow majorities in Congress, policymakers ought
to prioritize policies that retain this balance and have the
potential for bipartisan consensus. Policies that target the most
tenuous drug patents may not read like a major policy win, but
their prosaic change will have a robust cost-containment
effect—as evidenced by abiraterone’s unfortunate case—that
both political parties can celebrate.
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