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Opinion

The Abiraterone Dosing Chess Match
With Johnson & Johnson—Back in Check

Prostate cancer is the second most common cancer
worldwide, estimated to account for more than 1 mil-
lion cases and more than 350 000 annual deaths." Al-
though metastatic prostate cancer remains a lethal ma-
lignant neoplasm, the therapeutic landscape has
changed drastically during the last decade, most nota-
bly with the development of highly potent, orally bio-
available, hormonal therapies targeting the androgenre-
ceptor pathway. The first of this class, and the most
commonly used, is abiraterone acetate, a selectiveirre-
versible inhibitor of CYP17A1, which metabolizes mul-
tiple steroid substrates and is responsible for the pro-
duction of multiple androgens. Abiraterone is approved
foruseinthe US across the spectrum of metastatic pros-
tate cancer, including in combination with androgen de-
privation therapy for castration-sensitive disease and in
castration-resistant disease before or following do-
cetaxel chemotherapy. As such, many if not most pa-
tients with metastatic prostate cancer will be offered
treatment with abiraterone at some point in their dis-
ease course.

Like most oral oncology drugs, abiraterone is an ex-
pensive medication with a July 2020 US monthly aver-
age wholesale price of more than $13 000 (for branded
abiraterone or Zytiga), and the generic version (which
is not available in many countries, including all of Eu-
rope) costs thousands of dollars per month.? Despite ge-
neric availability in the US, Johnson & Johnson's branded
abiraterone sales were more than $1.8 billion for the 9
months ending September 27, 2020, with approxi-
mately 85% of sales coming from outside the US.3

The US Food and Drug Administration (and other
global regulatory agencies) approved abiraterone at a
dose of 1000 mg/d, to be taken without food (modi-
fied fasting conditions). But given that it was well docu-
mented that food enhanced the bioavailability of
abiraterone, we conducted an international, multi-
institution randomized phase 2 clinical trial of low-dose
(250 mg/d) abiraterone with a low-fat breakfast vs stan-
dard dosing.* We showed noninferiority with respect to
pharmacodynamic biomarkers, including prostate spe-
cific antigen response and time to prostate specific an-
tigen progression, and decrease in circulating andro-
gen levels. Based on these results, low-dose abiraterone
with food is now listed as an alternative dosing strategy
endorsed by the National Comprehensive Cancer Net-
work. Widespread adoption of low-dose abiraterone
would have substantial pharmacoeconomicimpact, sav-
ing billions of dollars globally.

Althoughinitially manufactured only in 250-mg un-
coated tablets, branded abiraterone is also now avail-
able in 500-mg film-coated tablets (generic abi-
rateroneis only available in250-mg tablets). While it may

be a convenient coincidence, it has been suggested that
the branded 250-mg tablets were withdrawn from the
European market because our randomized trial sug-
gested that prescribing 25% of the labeled dose could
maintain efficacy and reduce sales by 75%.> Thus, in
countries without 250-mg tablets, it is not possible to
use low-dose abiraterone using the low-fat breakfast
strategy.

In what feels like a game of chess with Johnson &
Johnson, we now propose a simple alternative to our
previously published regimen: 500 mg with food
every other day. We argue that given the abundant
pharmacokinetic and pharmacodynamic data for this
important drug that 500 mg every other day is safe
and effective, and there is no need for a clinical trial to
show this. The primary justification for lower-dose abi-
raterone is that the CYP17AT1 target is sufficiently tar-
geted at doses well below those recommended in
the prescribing information, with no evidence that
the labeled dose leads to greater inhibition of
androgen production.®” Thus, there would be little
concern about toxicity or differences in efficacy with
abiraterone, 500 mg every other day, with or without
food. This is further supported by the experience in
the phase 1 trial, which showed safety of this dose,
irrespective of food.® Moreover, in our randomized
study, although we showed pharmacodynamic nonin-
feriority, the abiraterone trough concentrations in the
low-dose arm were roughly half those in the standard
arm.* Thus, doubling the dose from 250 mg to 500
mg (with food) would be expected to achieve plasma
concentrations comparable to the labeled dosing regi-
men. Furthermore, there is no pharmacodynamic justi-
fication for daily dosing of abiraterone. The first-in-
human study showed that a single dose of abiraterone,
500 mg, resulted in sustained suppression of the
testosterone/androstenedione axis, as evidenced by
decreased androgen levels sustained for up to 9 days.®
In another study in women with aberrantly elevated
androgen levels resulting from 21-hydroxylase defi-
ciency, after 6 days of abiraterone, 100 mg or 250 mg
administered without food, androgen levels were
appropriately suppressed 48 hours following cessation
of dosing.® Thus, 500 mg every other day with food
will likely be sufficient to sustain CYP17 enzyme inhibi-
tion, sustain diminished hormone levels, and maintain
efficacy—and include a 75% cost savings, the same as
with our previously published regimen of 250 mg
every day.*

While we encourage physicians practicing in cost-
constrained environments without abiraterone 250-mg
tablets to consider 500 mgevery other day at this time,
it would be desirable to gain additional clinical pharma-
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cology data using this approach. Given the established mechanism
of action and a reliable pharmacodynamic biomarker in extrago-
nadal androgen levels, a relatively small, single-arm clinical trial ex-
amining dehydroepiandrosterone sulfate levels after 4 weeks of 500
mg every other day with food would be sufficient to show sup-
pressed androgen synthesis of this alternative dosing strategy. Note,
this study could also test whether 500 mgeven less frequently could
maintain efficacy, perhaps enabling abiraterone, 500 mg with food,
to be administered every 3 to 4 days, a potential 87.5% decreasein
prescribing costs.

Changing pill formulation or vial size is not a new tactic to main-
tain drug costs. Similar cost-saving approaches are possible for other
oncologic therapies, and an entire field to address these issues—

interventional pharmacoeconomics—has been created.™ If aca-
demic pursuits into interventional pharmacoeconomics are to con-
tinue, we must anticipate the pharmaceutical industry response and
continue to be nimble. Fortunately, available clinical pharmacology
data suggest that there are multiple approaches to safely lower the
cost of cancer drugs and, in turn, care. These include use of food or
other agents to enhance absorption, modification of the dosing
interval, reevaluation of the minimally effective dose, and consid-
eration of intermittent therapy. The interventional pharmacoeco-
nomic strategy of every-other-day dosing of abiraterone is an ex-
ample of how academic investigators can keep the pharmaceutical
industry in check, but it will undoubtedly not be the last opportu-
nity to do so.
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