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® Financial Burden of Drugs Prescribed for

: Cancer-Associated Symptoms

Sydney M. Dy, MD*°; and Stacie B. Dusetzina, PhD?

QUESTION ASKED: What are the range of costs of dif-
ferent drugs used to manage common cancer-
associated symptoms?

SUMMARY ANSWER: Drugs used to manage cancer-
associated symptoms can be very expensive, and
there is wide variation in the costs of different drugs (or
different drug formulations) to manage a symptom.

WHAT WE DID: We reviewed relevant guidelines and
compiled a list of drugs used to manage seven cancer-
associated symptoms (anorexia and cachexia,
chemotherapy-induced peripheral neuropathy, con-
stipation, diarrhea, exocrine pancreatic insufficiency,
cancer-associated fatigue, and chemotherapy-
induced nausea and vomiting). Using GoodRx web-
site, we identified the retail price (cash price at retail
pharmacies) and lowest price (discounted, best-case
scenario of out-of-pocket costs) for patients without
insurance or opting not to use insurance for each drug
or formulation for a typical fill.

WHAT WE FOUND: We present the lowest prices for
patients using a coupon. For anorexia and cachexia,
costs ranged from $5 US dollars (USD; generic olan-
zapine or mirtazapine tablets) to $1,156 USD (brand-
name dronabinol solution) and varied widely by formu-
lation of the same drug or dosage: for olanzapine 5 mg,
$5 USD (generic tablet) to $239 USD (brand-name
orally disintegrating tablet). For chemotherapy-induced
peripheral neuropathy, costs of duloxetine varied from
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$12 USD (generic) to $529 USD (brand-name). For
constipation, the cost of sennosides or polyethylene glycol
was < $15 USD, whereas newer agents such as
methylnaltrexone were expensive ($1,001 USD). For
diarrhea, the cost of generic loperamide or diphenoxylate-
atropine tablets was < $15 USD. For exocrine pan-
creatic insufficiency, only brand-name formulations
were available, range of cost, $1,072 USD-$1,514 USD.
For cancer-associated fatigue, the cost of generic
dexamethasone or dexmethylphenidate was < $15
USD, whereas brand-name modafinil was more costly
($1,284 USD). For a four-drug nausea and vomiting
prophylaxis regimen, costs ranged from $181 USD to
$1,430 USD.

BIAS, CONFOUNDING FACTOR(S), REAL-LIFE IMPLICATIONS:
Given the rate of inadequate insurance among US adullts,
these data are widely applicable. Data to support the
routine use of several drugs commonly used for symptom
control are limited. In addition to potential for physical
toxicity, clinicians should consider financial toxicity as
a possible harm of even the simplest prescription they
write for. Clinicians should avoid reflexive drug pre-
scribing for symptom management and, when clini-
cally appropriate and available, should consider less
costly alternatives. Health systems must promote
clinician-pharmacist partnerships and electronic medical
record—embedded real-time benefit tools to implement
these data.

JCO’ Oncology Practice

Volume 18, Issue 2 139


http://ascopubs.org
mailto:s.dusetzina@vanderbilt.edu
http://ascopubs.org/doi/full/10.1200/OP.21.00727
https://ascopubs.org/doi/suppl/10.1200/OP.21.00466
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/journal/op
http://ascopubs.org/doi/full/10.1200/OP.21.00466
http://ascopubs.org/doi/full/10.1200/OP.21.00466
http://ascopubs.org/doi/full/10.1200/OP.21.00466

18]

)

EH[SI.I(

SuUOTINQLIJUOD |

joeIISqe

Author affiliations
and support
information (if
applicable) appear
at the end of this
article.

Accepted on
September 1, 2021
and published at
ascopubs.org/journal/
op on September 24,
2021: DOI https:/doi.
org/10.1200/0P.21.
00466

ASCO

Financial Burden of Drugs Prescribed for

Cancer-Associated Symptoms
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PURPOSE The financial toxicity of anticancer drugs is well-documented, but little is known about the costs of
drugs used to manage cancer-associated symptoms.

METHODS We reviewed relevant guidelines and compiled drugs used to manage seven cancer-associated
symptoms (anorexia and cachexia, chemotherapy-induced peripheral neuropathy, constipation, diarrhea,
exocrine pancreatic insufficiency, cancer-associated fatigue, and chemotherapy-induced nausea and vomit-
ing). Using GoodRx website, we identified the retail price (cash price at retail pharmacies) and lowest price
(discounted, best-case scenario of out-of-pocket costs) for patients without insurance for each drug or for-
mulation for a typical fill. We describe lowest prices here.

RESULTS For anorexia and cachexia, costs ranged from $5 US dollars (USD; generic olanzapine or mirtazapine
tablets) to $1,156 USD (brand-name dronabinol solution) and varied widely by formulation of the same drug or
dosage: for olanzapine 5 mg, $5 USD (generic tablet) to $239 USD (brand-name orally disintegrating tablet). For
chemotherapy-induced peripheral neuropathy, costs of duloxetine varied from $12 USD (generic) to $529 USD
(brand-name). For constipation, the cost of sennosides or polyethylene glycol was <$15 USD, whereas newer
agents such as methylnaltrexone were expensive ($1,001 USD). For diarrhea, the cost of generic loperamide or
diphenoxylate-atropine tablets was <$15 USD. For exocrine pancreatic insufficiency, only brand-name formu-
lations were available, range of cost, $1,072 USD-$1,514 USD. For cancer-associated fatigue, the cost of generic
dexamethasone or dexmethylphenidate was <$15 USD, whereas brand-name modafinil was more costly ($1,284
USD). For a 4-drug nausea and vomiting prophylaxis regimen, costs ranged from $181 USD to $1,430 USD.

CONCLUSION We highlight the high costs of many symptom control drugs and the wide variation in the costs of
these drugs. These findings can guide patient-clinician discussions about cost-effectively managing symptoms,
while promoting the use of less expensive formulations when possible.

JCO Oncol Pract 18:140-147. © 2021 by American Society of Clinical Oncology
Creative Commons Attribution Non-Commercial No Derivatives 4.0 License @@@@

INTRODUCTION

The high and ever rising costs of cancer drugs are
well-recognized: for Medicare Part D beneficiaries,
the average monthly point-of-sale price for oral an-
ticancer drugs was nearly $14,000 US dollars (USD)
in 2018, with estimated annual out-of-pocket costs
for patients exceeding $10,000 USD.! In contrast to
these costs, the financial burden of symptom control
drugs in oncology has received less attention.? Tra-
ditionally, patients and clinicians often use lower-cost
generics, frequently available over-the-counter, to
control symptoms. Because the costs of these indi-
vidual products are low relative to that of anticancer
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drugs, their cost-related burdens have largely es-
caped attention.

In recent years, newer symptom control drugs have
come into more widespread use, leading to increased
health care spending,® despite narrow indications and
sometimes limited benefits of these drugs over exist-
ing, predominately generic drugs.* One example is
peripheral w-opioid receptor antagonists (PAMORAS)
for opioid-induced constipation. Medicare Part D
spending on PAMORASs increased from $13.6 million
USD to more than $150 million USD between 2014
and 2018.2 Adding to patient-level financial toxicity,
clinicians often prescribe symptom control drugs
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urgently in response to a symptom crisis, at a time when
arranging financial support is either not considered or not
feasible. For example, when a patient with cancer is actively
vomiting, they need an urgent supply of antiemetics without
the opportunity to consider whether a savings card, a ge-
neric formulation of the same drug, or an alternative (but
reasonable) drug could provide substantial savings. Pre-
vious research suggests that even small copays can lead to
prescription abandonment, with one study demonstrating
that among more than 38,000 insured patients with cancer,
a copay of <$10 USD was associated with a 10% rate of
abandonment.® Additionally, patients can experience sig-
nificant financial burdens from being nickel-and-dimed
from seemingly small but repetitive costs, such as those
associated with transportation and parking.®

Perhaps more concerning, there is often limited evidence
supporting the clinical benefits of many symptom control
drugs, yet they are widely used. For example, data are
lacking to support the routine use of gabapentinoids for
chemotherapy-induced peripheral neuropathy, but clini-
cians often prescribe these agents.”® In addition to a lack of
efficacy, these agents can contribute to patients’ side effect
profile through direct adverse events and drug-drug in-
teractions and they may further result in financial toxicity.
For most cancer-associated symptoms, several drug op-
tions often exist, with costs varying widely across treatment
options. For example, the point-of-sale price for a single
8 mg dose of oral ondansetron can vary 14-fold ($6.50 USD
for a generic tablet to $85 USD for a brand-name oral
disintegrating tablet).° The differences in costs across
different drugs can be even more substantial.

For many patients, their prescription drug coverage is
sufficiently limited that it may in effect be totally lacking,
and in 2019, among adults age under 65 years, 14.7%
were uninsured.!© In 2018, 45% of adults age under 65
years were inadequately insured (22.6% underinsured,
10.0% coverage gap, and 12.4% uninsured).'! Thus, we
aimed to assess the average retail costs and the lowest
available costs for cash-paying patients for drugs used to
manage common cancer-associated symptoms. This in-
formation can help clinicians to understand the range of
costs for prescribed or over-the-counter options for their
patients and to inform cost-conscious prescribing when
clinical benefits are similar among treatment alternatives.

METHODS

We conducted a cross-sectional, descriptive study reviewing
oncology, supportive care, and gastroenterology societies’
guidelines to identify patient-administered (largely oral) drugs
used to manage seven common cancer-associated symptoms
or conditions. Specifically, we focused on the following: (1)
anorexia and cachexia, (2) cancer-associated fatigue, (3)
chemotherapy-induced nausea and vomiting prophylaxis and
treatment, (4) chemotherapy-induced peripheral neuropathy,
(5) constipation, (6) diarrhea, and (7) exocrine pancreatic
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insufficiency.®122* We selected these symptoms on the basis
of their pervasiveness, impact on patients’ quality of life, and
the availability of several drugs to manage these
symptoms.2>? We did not include some symptoms, either
because of complex management (eg, pain) or because few
symptom-specific drugs are available for treatment (eg,
breathlessness, mucositis, and aromatase inhibitor—
associated musculoskeletal symptoms).?”* We also in-
cluded drugs commonly encountered in clinical practice,
even if data to support their routine use are limited and/or
guidelines do not recommend their use; we used UpToDate,
Inc and authors’ experience to guide the final selection of
included drugs. We only included drugs focused on symptom
palliation and not drugs reversing an underlying disease
process (eg, we did not include corticosteroids or infliximab for
managing diarrhea related to immune-medicated colitis),
regardless of whether they had a US Food and Drug
Administration—-approved symptom control indication, as in
clinical practice, clinicians often use symptom control drugs
off-label. As an example, there are currently no drugs ap-
proved to treat cancer-associated anorexia and cachexia, but
pharmacologic intervention is common.'¢333* We excluded
drugs not available in the United States.

We compiled all formulations of a drug (eg, tablet, capsule,
and solution) commonly used in clinical practice and
separately considered brand name and generic versions of
each product. We excluded parenteral drugs (eg, intra-
venous fosnetupitant and fosaprepitant for chemotherapy-
induced nausea and vomiting, subcutaneous octreotide for
diarrhea, etc).!’® Excluded drugs are listed in the Data
Supplement (online only). Using the most commonly used
dosage (strength) of that drug and the typical time course of
prescription for a particular symptom using clinical
guidelines and clinical judgment, we calculated a typical
quantity (fill) of that drug. As examples, (1) for anorexia and
cachexia, a 2-week trial of drugs is recommended'® and (2)
the average requirement of pancreatic enzymes in people
with exocrine pancreatic insufficiency is 250,000 USP units
of lipase per day and a 2-week trial is often prescribed.!?3

We used GoodRx website,*® a nationally available drug
price comparison website that provides real-time infor-
mation on drug prices available to consumers at partici-
pating pharmacies in their zip code.®=® From GoodRx
website,*® we extracted the average retail price and the
lowest price with coupons for each drug or formulation. The
retail price (also called the cash price) is the price at a retail
pharmacy for patients who either do not have prescription
drug coverage or elect not to fill a prescription through
insurance (most commonly because of noncoverage of the
drug under the health plan or because the costs with
coupons would be lower than the costs with insurance).
The retail price reflects the prerebate price per fill and
approximates the drug’s list price. The lowest price reflects
discounts offered under contracts between GoodRx*® and
pharmacy benefits managers and are available to patients
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using pharmacy and drug-specific coupons available on
the GoodRx website.®® The lowest price represents a best-
case scenario of out-of-pocket costs for a patient without
insurance or those electing not to use prescription drug
coverage.

We collected data for a single zip code (10065, Upper East
Side, Manhattan) for a single month (May 2021) to mini-
mize geographic and temporal variation. We selected this
zip code to be consistent with pricing information available
in ASCO guidelines and prior methodology on cancer drug
pricing.9'13'16'39

Institutional review board approval was not required be-
cause the study did not involve human subjects research.
We used Microsoft Excel v16.0 (Redmond, WA) and
GraphPad Prism v7.0 (San Diego, CA) for analyses.

RESULTS

We present the results for each symptom individually in
graphical form (Figs 1-3 and Appendix Figs A1-Ab5, online
only). For each symptom, we present details about the
drugs (formulations, dosages, use patterns, and typical fill
or quantity) in the Data Supplement. We highlight key
results in the following text:

Anorexia and Cachexia

We included seven drugs available in 20 formulations
prescribed to treat cancer-associated anorexia and ca-
chexia (Fig 1). For a 2-week fill, average retail prices were

lowest for generic metoclopramide and mirtazapine tablets
($16 USD and $20 USD, respectively) and highest for
brand-name solutions of megestrol acetate (Megace ES)
and dronabinol (Syndros; $729 USD and $1,440 USD,
respectively). For cash-paying patients with coupons, the
lowest price for these drugs was $5 USD/fill for generic
olanzapine and mirtazapine tablets and $606 USD and
$1,156 USD for brand-name megestrol acetate and dro-
nabinol solutions, respectively. Costs also varied widely by
formulations of the same drug or dosage: for 15 units of
olanzapine 5 mg, from $5 USD (generic olanzapine tablet)
to $239 USD (brand-name orally disintegrating tablet).

Cancer-Associated Fatigue

We included four drugs available in eight formulations for
managing cancer-associated fatigue (Fig 2). For a 2-week
supply, the average retail price was lowest for generic
dexamethasone tablets ($26 USD) and highest for brand-
name modafinil tablets ($1,492 USD). Mirroring the retail
prices, for cash-paying patients with coupons, the lowest
prices for these drugs were $12 USD for dexamethasone
tablets and $1,284 USD for brand-name modafinil tablets.
For generic modafinil tablets, the average retail price was
$565 USD and the lowest price was $17 USD.

Chemotherapy-Induced Nausea and Vomiting Prophylaxis
and Treatment

For chemotherapy-induced nausea and vomiting prophy-
laxis, we included 10 drugs in 21 formulations (Fig 3). For

Names of Chemicals

Olanzapine Oral Disintegrating Tablet (Zyprexa zydis)

Cyproheptadine Tablet i.

Dexamethasone Tablet
Dronabinol Capsule |l [ ]
Dronabinol Capsule (Marinol)
Dronabinol Solution (Syndros) -
Megestrol Acetate Tablet {1l @
Megestrol Acetate Solution (40 mg/mL) |l [ ]
Megestrol Acetate Solution (625 mg/5 mL) - |
Megestrol Acetate Solution (Megace ES) A
Metoclopramide Tablet 4@
Metoclopramide Tablet (Reglan) -

Metoclopramide Oral Disintegrating Tablet ]

Mirtazapine Tablet
Mirtazapine Oral Disintegrating Tablet ;
Mirtazapine Tablet (Remeron)
Mirtazapine Oral Disintegrating Tablet (Remeron) | I ]

Olanzapine Tablet 1 [ )
Olanzapine Oral Disintegrating Tablet ([ ]
Olanzapine Tablet (Zypreza) A

@ Average retail price
Il Lowest price with coupon

$0 $200

LL
T 77 T
$600 $800 $1,500

Cost (USD)

T
$400

FIG 1. Range of costs of drugs used to manage anorexia and cachexia for a typical fill (2 weeks). USD, US dollars.
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Dexamethasone Tablet{ ® @

Dexmethylphenidate Tablet{ B @

M Lowest price with coupon
@ Average retail price

g Dexmethylphenidate Tablet (Focalin) e
2 i
o
S Methylphenidate Chewable Tablet u [ J
7]
= Methylphenidate Solution {  m °
@©
=2 Methylphenidate Solution (Methylin) »
Modafinil Tablet{ =
Modafinil Tablet (Provigil) e
T T T T //// T
$0 $50 $100 $150 $200 $1,500
Cost (USD)

FIG 2. Range of costs of drugs used to manage cancer-associated fatigue for a typical fill (2 weeks). USD, US

dollars.

Neurokinin-1-(NK1)-receptor antagonists, administered with
highly emetogenic chemotherapy, options included generic
aprepitant, brand-name aprepitant, brand-name rolapitant,
and brand-name combined NK1-receptor and serotonin
(BHT3)-receptor antagonists (netupitant and palonosetron
capsule). For a single chemotherapy cycle, the average retail
price of these products ranged from $684 USD to $795 USD.
The lowest cost of generic aprepitant was $174 USD,
whereas the lowest price of brand-name products was $643
USD-$770 USD.

Among bHT3-receptor antagonists, for a single chemo-
therapy cycle, the average retail price ranged from $11 USD
(generic ondansetron tablet) to $683 USD (brand-name
granisetron transdermal patch). Mirroring this, the cash price
with coupons was lowest for generic ondansetron tablet ($1
USD) and highest for brand-name granisetron transdermal
patch ($605 USD).

Different combinations of these drugs are used for prophy-
laxis depending on the emetogenic potential of the chemo-
therapy agent(s). The Data Supplement demonstrates that for
a 4-drug antiemetic regimen for a highly emetogenic che-
motherapy (eg, cisplatin), consisting of an NK1-receptor
antagonist (days 1-3 if aprepitant used), a bHT3-receptor
antagonist (day 1), dexamethasone (days 1-4), and olan-
zapine (days 1-4), the cash price with coupons can vary from
$181 USD to $1,430 USD.

For treating breakthrough chemotherapy-induced nausea
and vomiting, we included 12 drugs in 23 formulations
(Appendix Fig Ab). For a 1-week fill, the average retail price
was lowest for generic metoclopramide ($8 USD) and
promethazine ($11 USD) tablets and high for brand-name
dronabinol solution ($1,440 USD), dolasetron tablets
($1,060 USD), and brand-name ondansetron oral
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dissolving film ($662 USD). The cash price with coupons
was lowest for generic tablets of olanzapine ($2 USD),
metoclopramide, ondansetron, promethazine, and lor-
azepam ($3 USD each) and generic ondansetron oral
disintegrating tablets ($5 USD).

The cash price with coupons also varied widely by for-
mulations of the same drug or dosage: for 15 units of
ondansetron 4 mg, it varied from $3 USD (generic tablet),
$5 USD (generic, oral disintegrating tablets), $349 USD
(brand-name tablet), to $516 USD (brand-name oral dis-
solving film).

Chemotherapy-Induced Peripheral Neuropathy

We included six drugs available in 13 formulations used to
treat chemotherapy-induced peripheral neuropathy (Ap-
pendix Fig Al). For a 30-day fill, the average retail price of
duloxetine formulations was $241 USD (generic capsule)
and $637 USD (brand-name capsule, Cymbalta). For cash-
paying patients with coupons, the lowest price for duloxetine
formulations was $12 USD (generic capsule) and $529 USD
(brand-name capsule, Cymbalta). Generic formulations of all
drugs were less expensive (lowest price, < $15 USD),
whereas brand-name formulations were very costly (eg, for
brand-name nortriptyline capsules, average retail price
$1,426 USD and lowest price $1,168 USD).

Constipation

We included 11 drugs available in 19 formulations used to
treat constipation (Appendix Fig A2). For a 2-week fill,
average retail prices were lowest for over-the-counter,
traditional laxatives such as bisacodyl ($4 USD), doc-
usate ($4 USD), sennosides ($6 USD), and magnesium-
containing solutions ($6 USD). These drugs also had low
lowest prices ($1 USD-$3 USD). Novel drugs used to treat
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NK1-Receptor Antagonists

Aprepitant Capsule (125 mg, day 1 of HEC regimen)

Aprepitant Capsule (Emend; 125 mg, day 1 of HEC regimen)

Aprepitant Capsule (80 mg on days 2 and 3 of HEC regimen) -

Aprepitant Capsule (Emend; 80 mg on days 2 and 3 of HEC regimen)

Aprepitant Capsule, TriPack (125 mg on day 1 and 80 mg on days 2 and 3) -

Aprepitant capsule (Emend), TriPack (125 mg on day 1 and 80 mg on days 2 and 3)
Rolapitant (Varubi; 180 mg, day 1 of HEC regimen)

Combination A

Netupitant and Palonosetron Capsule (Akynzeo; 300 mg/0.5 mg on day 1 of HEC regimen) -

5-HT3 Receptor Antagonists -
Granisetron Tablet (2 mg on day(s) of chemotherapy)
Granisetron Patch (Sancuso; 3.1 mg/24 HOUR patches, 24 hours before and after)

Names of Drugs

Ondansetron Tablet (24 mg, once)
Ondansetron Tablet (8 mg, total 24 mg, once)
Ondansetron Tablet (Zofran; 8 mg, 24 mg once)

Ondansetron Oral Disintegrating Tablet (8 mg, 24 mg once) H@®
Ondansetron Oral Dissolving Film (Zuplenz; 8 mg, 24 mg once)
Dolasetron Tablet (Anzemet; 100 mg once)

Dexamethasone Tablet (4 mg, 12 or 20 mg on day 1, then 8 mg on days 2-4)
Olanzapine Tablet (5 mg, daily, days 1-4) # @
Olanzapine Tablet (Zyprexa; 5 mg, daily, days 1-4)

For Low Emetogenic Chemotherapy
Dexamethasone Tablet (4 mg, 8-12 mg once)
Metoclopramide Tablet (10 mg, 10-20 mg once)
Prochlorperazine Tablet (10 mg, 10-20 mg once)
Ondansetron Tablet (8 mg, 8-16 mg once)
Ondansetron Oral Disintegrating Tablet (8 mg, 8 mg once)
Ondansetron Oral Dissolving Film (Zuplenz; 8 mg, 8 mg once)

Dolasetron Tablet (Anzemet; 100 mg once) | ]

Granisetron Tablet (1 mg, 1-2 mg once) [ ]

Granisetron Patch (Sancuso; 3.1 mg/24 HOUR patches, 24 hours before and after) | )

Others

$0 $200 $400 $600 $800
Cost (USD)

M Lowest price with coupon @ Average retail price

FIG 3. Range of costs of drugs used to prevent chemotherapy-induced nausea and vomiting for a typical fill (1 dose/cycle of chemotherapy). 5-HT3,
serotonin; HEC, highly emetogenic chemotherapy; NK1, Neurokinin-1; USD, US dollars.

laxative-refractory opioid-induced constipation (such as
PAMORAs and lubiprostone) were more costly: the average
retail price and lowest price for methylnaltrexone, a
PAMORA, were $1,170 USD and $1,001 USD, respectively.

Diarrhea

We included three drugs available in six formulations used
to treat diarrhea (Appendix Fig A3). For a 1-week fill, av-
erage retail prices were lowest for generic loperamide
capsule ($26 USD) and generic diphenoxylate and atropine
tablets ($28 USD) and highest for diphenoxylate and
atropine formulations (brand-name tablets, $122 USD,
and solution, $114 USD). For cash-paying patients with
coupons, the lowest price for these drugs was $6 USD for
generic cholestyramine packets and $95 USD for brand-
name diphenoxylate and atropine tablets.

Exocrine Pancreatic Insufficiency

We included five formulations of PERT for managing
exocrine pancreatic insufficiency (Appendix Fig A4). All
formulations were brand-name products, and there were
no generic formulations. For a 15-day supply, average retail
prices ranged from $1,288 USD to $1,860 USD. For cash-
paying patients with coupons, the lowest price for these
drugs ranged from $1,072 USD-$1,514 USD.
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DISCUSSION

In this cross-sectional, descriptive study, we noted a wide
range in costs of drugs used to manage common symptoms
experienced by patients with cancer, which could add to
the financial burden of patients. As expected, the use of
brand-name preparations and more complex formulations
(solutions or oral disintegrating tablets) was very costly for
patients. Although many patients have insurance that helps
to lower the out-of-pocket costs, when both generic and
brand alternatives are available, the brand-name alterna-
tives may not be covered by a patient’s insurance, requiring
patients to pay full retail prices for these products if the
brand name is prescribed.*® Given this, clinicians should
consider the potential for high costs to patients and pre-
scribe a lower-cost drug when clinically appropriate. Fi-
nancial toxicity in cancer care has received widespread
attention over the past decade,>*! and our current work
underscores that symptom control drugs can contribute to
economic hardship for patients with cancer.

Our findings of the remarkably high costs of certain
symptom control drugs should be interpreted in the context
of widespread overuse of several of these drugs, especially
when less expensive alternatives may be available.*? Of the
10 ASCO Choosing Wisely recommendations published in
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2012 and 2013, two focused on appropriate use of sup-
portive care drugs (antiemetics and growth factors).**44
Notably, the evidence to support the use of certain symp-
tom control drugs is limited, even for some widely used drugs,
leading to a disconnect between true clinical benefit, putative
clinical benefit, and out-of-pocket costs. As an example,
megestrol acetate, which is commonly prescribed off-label for
anorexia and cachexia,*® lacks data supporting a meaningful
improvement in quality of life and is associated with physical
toxicity (eg, edema, thromboembolism, and adrenal insuffi-
ciency).® In the current work, we also now demonstrate the
financial toxicity of megestrol acetate, as a prescription for
brand-name megestrol acetate (Megace ES) can cost pa-
tients approximately $600 USD out of pocket for a 2-week fill.
Costs to the health care system are also significant; Medicare
part D spent close to $30 USD million on megestrol acetate in
2018.% In the case of multiple potential treatment options of
similar or equal efficacy, out-of-pocket costs affect decision
making.*® Our findings highlight that when drug costs are
high and expected clinical benefit is absent or low (eg, most
drugs for anorexia and cachexia), the most appropriate action
may be to not prescribe any drug. This do-nothing action can
prevent financial toxicity, especially in patients with advanced
cancer who may have limited time.*®

For several symptoms, nonpharmacologic interventions
may be more effective than some of the drugs commonly
used and should preferentially be used first. For example,
with anorexia and cachexia, appropriate counseling and
addressing patient and caregiver concerns about eating
and weight loss are more likely to improve distress than
drugs.®* Additionally, for fatigue, addressing comorbid
conditions and optimizing sleep and exercise are likely to be
more effective than costly modafinil.*” Payer noncoverage
and high out-of-pocket costs of nonpharmacologic inter-
ventions (such as acupuncture or exercise regimens) for
symptom control are partly responsible for their underuti-
lization.*® Our data demonstrate that even simple, seem-
ingly innocuous drug prescriptions can cause significant
economic consequences to patients. Patients are often
given a handful of prescriptions; apart from cost consid-
erations, reflexive prescription of symptom control drugs
can contribute to polypharmacy, medication burden and
nonadherence, and drug-drug interactions.

Our findings have several salient takeaways for clinicians to
consider. First, we recognize that not all drugs for managing a
particular symptom are bioequivalent. Costlier agents may
very well be more appropriate, may improve patient quality of
life, and prevent downstream health care use. Just like
overuse, underuse of costly but appropriate antiemetics can
also occur.*>% Thus, we call for appropriate use of symptom
control drugs and not abandoning the use of costly agents
altogether. Second, appropriate symptom control (often
preventive) can help limit downstream spending on more
costly drugs. As an example, most patients receiving opioids
do not receive an appropriate prophylactic bowel regimen to
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prevent opioid-induced constipation; these patients can then
develop refractory constipation, requiring the use of costly
PAMORASs.52 Third, payers commonly design prescription
drug plans to cover generics over brand-name formulations.*
Prescribing a generic over a brand-name drug can greatly
influence costs. As an example, the lowest price of a 30-day
prescription of generic versus brand-name duloxetine for
chemotherapy-induced peripheral neuropathy would cost
$12 USD versus $529 USD. Clinician-pharmacist partner-
ships and, in particular, leveraging the electronic medical
record and the computerized provider order entry provide
ideal opportunities to test and implement such interventions.
Previous work has demonstrated that redesigning the elec-
tronic medical record default options can significantly in-
crease generic prescriptions.>* In addition to electronic health
record—embedded Real-Time Benefit Tools available to cli-
nicians,®® pharmacist-led medication management strategies
such as therapeutic (and generic) substitutions can reduce
costs. When only brand-name drugs are available, as in the
case of pancreatic enzymes, costs can be significant
(>$1,000 USD for just a 2-week supply). Clinicians and
patients attempt to counter these high costs by rationing
drugs, using nonregulated ineffective preparations, and using
drug coupons.®>%¢ Fourth, clinicians should be aware that
costs of the same drug can vary substantially between dif-
ferent formulations: as an example, the lowest price for
15 units of 4 mg of generic metoclopramide is $3 USD for
tablet and $60 USD for oral disintegrating tablet.

This study has several limitations. First, we describe costs
for patients without (or those electing not to use) pre-
scription drug coverage and we did not collect or analyze
payer or coverage details for these drugs. Actual out-of-
pocket costs for patients who have and choose to use
prescription drug coverage will vary by the plan, product
coverage, and benefit phase. However, since 45% of US
adults age < 65 years are inadequately covered, we believe
that these data are widely applicable!! Second, costs are
dynamic and we provide only cross-sectional data from
May 2021. Third, we present data for a single zip code
(New York City) to be consistent with pricing information in
ASCO guidelines. Drug costs are higher in large coastal
cities, and although cost of living accounts for some of the
geographical price variation, it is also related to the prev-
alence of the types of pharmacies in a region. In general,
prices at big box and large chain pharmacies (such as
Costco, Walgreens) are significantly lower than those at
small or independent pharmacies.® The lowest cost for a
patient in an area is likely to be at large pharmacy. The
variation in lowest costs across zip codes is significantly less
than the variation in the average of the average retail price
(cash price) across a zip code, which is more affected by
markups and the proportion of the types of pharmacies.®

In conclusion, our findings highlight the high costs of many
symptom control drugs and there is wide variation in the
costs of drugs available to treat a particular cancer
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symptom. This work suggests that spending on symptom
control can contribute substantially to patients’ financial
toxicity given the number of these products used and
frequency of use among patients with cancer. These data
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FIG A1. Range of costs of drugs used to manage chemotherapy-induced peripheral neuropathy for a typical fill
(1 month). USD, US dollars.
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FIG A2. Range of costs of drugs used to manage constipation for a typical fill (2 weeks). USD, US dollars.
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FIG A3. Range of costs of drugs used to manage diarrhea for a typical fill (7 days). USD, US dollars.
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FIG A4. Range of costs of drugs used to manage exocrine pancreatic
insufficiency for a typical fill (2 weeks). USD, US dollars.
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FIG A5. Range of costs of drugs used to treat chemotherapy-induced nausea and vomiting for a typical fill (7 days). 5-HT3, serotonin; USD, US
dollars.
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