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ADVANCES IN DRUG DEVELOPMENT

Current Developments in Oncology Drug Research

Section Editor: Mark J. Ratain, MD

Reducing Drug Toxicity and Costs Through Off-Label Dosing

Mark J. Ratain, MD

Chicago, lllinois

H&O What is wrong with the way doses are
currently determined for oncology drugs?

MR The US Food and Drug Administration (FDA)
has approved many oncology drugs at doses that appear
excessive. For example, in May 2021, the FDA approved
a 960-mg dose of sotorasib (Lumakras, Amgen) for use
in patients with non—small cell lung cancer harboring a
KRAS mutation. Approval was based on the fact that the
overall response rate was numerically higher with the 960-
mg dose than with the 240-mg dose, at 33% (95% CI,
24%-47%) vs 25% (95% CI, 17%-34%), respectively,
although no improvement in progression-free survival
(PFS) was observed.! The FDA authors also noted a non-
significant increase in overall survival (OS) with the higher
dose.? However, the higher dose was associated with a
significant increase in grade 3 or higher treatment-re-
lated adverse events."® The FDA has introduced Project
Optimus to require dose optimization for oncology drugs
before approval, although its authority to require dose
optimization of approved drugs, particularly those that
have received traditional (full) approval, is limited.

H&O What other oncology drugs could be used
at lower doses?

MR The absorption of many oral oncology drugs is
increased with food, but they are labeled to be taken
under fasting conditions. For example, the absorption of
lapatinib is increased more than 3-fold when it is taken
with a high-fat meal. Despite this finding, the package
insert states that the drug should be taken “at least one
hour before or one hour after a meal.”® The fact that
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lapatinib is taken with capecitabine, which must be taken
with food, makes the regimen more complicated than it
needs to be, as well as more expensive.’

Another example is abiraterone, whose area under
the curve was initially reported to be 5-fold higher when
it was administered with a low-fat meal rather than on an
empty stomach.® Nonetheless, the package insert states,
“Do not eat food 2 hours before and 1 hour after” taking
this medication.”

The approved drug with the largest food effect is
sonidegib (Odomzo, Sun), which is approved for locally
advanced basal cell carcinoma. The absorption of this agent
is increased more than 7-fold when it is taken with a high-
fat meal rather than as labeled, on an empty stomach.®

We also have ample evidence that nivolumab
(Opdivo, Bristol Myers Squibb) can be used at much
lower doses than are typically administered. In a study
of metastatic renal cell carcinoma, PFS and OS were not
statistically different regardless of the dose of nivolumab:
10, 2, or 0.3 mg/kg administered every 3 weeks.” In addi-
tion, in a phase 3 study from India, low-dose intravenous
nivolumab—20 mg every 3 weeks—was an effective treat-
ment for patients with head and neck cancer who were
unable to access full-dose treatment because of cost.!
According to News I8 in India, the lower dose would
bring the cost down from 6,200,000 to 350,000 in Indian
rupees,'! which translates to roughly $74,700 vs $4,217
in US dollars. The original regimen would be considered
affordable to fewer than 3% of patients in India, whereas
the lower-dose regimen is affordable to more than 75%
of patients.

Nivolumab is available in a variety of vials of differ-
ent sizes, so that it easy to use a lower dose. We have every
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reason to think that lower doses would work just as well
for pembrolizumab (Keytruda, Merck), but pembroli-
zumab is not available in smaller vials, and sharing vials
is not legal in the United States. What we might do with
pembrolizumab is give it less frequently, which is what we

have been studying (NCT04295863).

If the government is looking
for an effective way to
reduce the toxicities of
marketed drugs and reduce
costs, this is an ideal place
to start—a way to make
America healthy again
through rational clinical
trials.

H&O What steps do you recommend when the
approved dose is too high?

MR In the United States, we do not currently have the
proper incentives to use (or even study) lower doses of
these drugs, unlike in low- and middle-income countries
such as India, where lower doses are embraced because
they markedly increase access.'? In this country, we may
be blessed with the resources to use more medication,
but sometimes that means that our patients receive worse
care, and nobody is pushing back. I would like to see the
federal government push back through the Centers for
Medicare & Medicaid Services (CMS). If the government
is looking for an effective way to reduce the toxicities of
marketed drugs and reduce costs, this is an ideal place
to start—a way to make America healthy again through
rational clinical trials. If CMS did due diligence and made
an evidence-based determination that a dose of a drug
was not reasonable or necessary, it could limit coverage
to the minimum reasonable and necessary dose. CMS is
obligated to cover oncology drugs for approved (or com-
pendia-listed) indications, but that does not necessarily
mean it is required to cover the FDA-approved dosage.
For example, CMS could limit sotorasib prescriptions to
an average daily dose of 240 mg. For 240-mg tablets of
sotorasib—120 per bottle—refills would be limited to
once every 4 months.

If we can assume that CMS has the legal authority
and the political will to make this change, the next step
would be for it to hire additional staff and/or form an
advisory committee to review the literature regarding
doses of approved drugs and propose trials as needed to
generate additional evidence. Although CMS does not
currently fund clinical trials, it is certainly feasible for
CMS, the National Cancer Institute, and the FDA to
design, fund, and execute jointly appropriate post-mar-
keting dose optimization trials.'> Notably, this was explic-
itly recommended by the 117th Congress in its FDA
fiscal year 2023 appropriations.'

There are also opportunities to reduce costs by sub-
stituting one formulation for another, or even by splitting
packs of marketed oncology products.”” For example,
cabozantinib is sold as both capsules (for medullary thy-
roid cancer) and tablets (for kidney and hepatocellular
cancer). The capsules cost $5.93/mg and the tablets are
$25.58/mg, so one way to reduce costs is to prescribe the
capsules instead of the tablets.'®

H&O How effective are guidelines at promoting
the use of lower doses?

MR Updating guidelines generally does not solve the
problem. For example, the current National Compre-
hensive Cancer Network (NCCN) guidelines'” provide
the option of prescribing abiraterone at 250 mg/d, to be
taken following a low-fat breakfast, “in patients who will
not take or cannot afford the standard dose of 1000 mg/d
after an overnight fast.” The guidelines note that a non-
inferiority study'® showed that the primary endpoint of
log change in prostate-specific antigen (PSA) favored the
lower dose, as did the PSA response rate. PFS was equal in
the 2 arms. The guidelines state that the “cost savings may
reduce financial toxicity and improve adherence.” None-
theless, physicians continue to prescribe the higher dose,
patients continue to take it, and payers continue to pay
for it. Physicians may be reluctant to prescribe a reduced
dose because they are concerned about being sued if the
patient experiences a recurrence, and patients are unlikely
to be aware that they can reduce their risk of side effects
by taking a lower dose. That leaves payers as the ones who
can change prescribing patterns, and the federal govern-
ment is in the best position to make this change.

This is not just about saving money. Patients who
take the full 960-mg dose of sotorasib have a 42% rate
of any-grade diarrhea, but the package insert does not
recommend reducing the dose unless the diarrhea is
grade 3 or 4 despite antidiarrheal therapy.” The fact is
that someone with grade 2 diarrhea, which is technically
“moderate,” is experiencing 5 to 7 more bowel movements
per day over their baseline number, which is extremely
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disruptive to their ability to lead any resemblance of a
normal life. The FDA may be okay with that, but I find it
to be unacceptable.
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