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Experiment Flawed?
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QUESTION ASKED: What are the unintended consequences in cancer care delivery that could

result if the Medicare Part B Drug Payment Model proposed by the Centers for Medicare &

Medicaid Services (CMS) is implemented? Are alternative, lower-cost drugs available to treat the

most prevalent oncology indications for these Part B medications? If not, could marginalizing the

use of agents have adverse effects on clinical outcomes?

SUMMARY ANSWER: In the case of the largest and most costly Medicare drug expenditures of

2014 (rituximab, bevacizumab, and trastuzumab), there is not a lower-cost therapeutic option for

their highest-use indications. Furthermore, in the indications explored within this paper, a

significant survival benefit has been associated with their use. Therefore, marginalizing the use

of these agents would, in fact, adversely impact patient outcomes. The unintended consequence of

this proposal may well be curtailing access to care by forcing consolidation or closing of smaller

community oncology practices due to financial pressures in an era where small oncology practices

are already decreasing in number. This is especially important in rural and medically underserved

areas. Furthermore, an increase in patient and program costsmay occur with shifts in site-of-care to

larger health systems or academic-based infusion centers. The CMS proposal of simply lowering

reimbursement for drugs does not acknowledge the value of these agents and could unintentionally

reduce the quality of care in oncology. Alternative approaches to value-based care such as the

Oncology Care Model and similar frameworks should be explored to better address cost without

negatively impacting patient outcomes.

WHAT WE DID: The top three Medicare oncology drug expenditures in clinics for 2014 were

identified: rituximab, bevacizumab, and trastuzumab. For their approved indications, we referenced

the National Comprehensive Cancer Network guidelines to ascertain whether lower-cost equivalent

alternatives are available.Drug cost was based onApril 2016 average sale price.Where dosing is based

on height and weight, an average of 70 kg and body surface area of 1.7 m2 was used for equity in

comparisonbetweenall three oncologic agents andanyalternativedrugs/regimens.On thebasis of the

available evidence from randomized controlled clinical trials, we compared both efficacy of the

regimens and, when applicable, toxicity to the alternatives for these high-cost medications.

BIAS, CONFOUNDING FACTOR(S), DRAWBACKS: This analysis included only the top three

oncology drug expenditures, and their highest-use indications. Furthermore, it does not take into

account individual oncologypracticepayer orpatientmix.As such, the total impactof theCMSproposal

on individual oncology practices cannot be calculated or extrapolated from this analysis alone.

REAL-LIFE IMPLICATIONS: For many oncology drugs, as evidenced by evaluating the top three

oncology drug expenditures, lower-cost alternatives may not exist. With Medicare enrollment

increasing to an estimated 80 million beneficiaries by 2030, efforts to address the increasing cost of

cancer care are needed. However, efforts to reduce the cost without acknowledging the value in care

could have unintentional sequelae such as reduced quality, restricted access to care delivery, and

perhaps increased costs as site-of-care patterns shift.
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Abstract
Purpose
Medicare currently enrolls $ 45 million adults, and by 2030 this is projected to increase

to $ 80 million beneficiaries. With this growth, the Centers for Medicare & Medicaid

Services (CMS) issuedaproposal, theMedicarePartBDrugPaymentModel, to shrinkdrug

expenditures, a major contributor to overall health care costs. For this to not adversely

affect patient outcomes, lower-cost alternative medications with equivalent efficacy and

no increased toxicity must be available. This is often not true in the treatment of cancer.

Herein, we examine the flaws in the rationale of the CMS and the potential unintended

consequences of this experiment.

Methods
We identified the top three oncology expenditures (rituximab, bevacizumab, and

trastuzumab) and their vetted alternatives (per the National Comprehensive Cancer

Networkguidelines) to ascertainwhether lower-cost equivalent alternatives are available.

Drug cost was based on April 2016 average sale price. We explored both efficacy of the

agents and, when applicable, toxicity to compare alternatives to these high-dollar

medications.

Results
For the largestMedicareoncologydrugexpenditures, there is not a lower-cost optionwith

equal efficacy for their primary indications. Without lower-cost alternatives, the

unintended consequence of this CMS experiment may include curtailing access to care or

an increase in patient/program costs.

Conclusion
TheCMSproposal, bysimply lowering reimbursement fordrugs,doesnotacknowledge the

value of these agents and could unintentionally reduce quality of care. Alternative

approaches tovalue-basedcare, suchas theOncologyCareModel andsimilar frameworks,

should be explored.

INTRODUCTION
ASCO, in their 2016 State of Cancer Care
report, announced that the cost of cancer
care is increasing at a faster rate than in

othermedical sectors.1 Furthermore, given
current rates of growth, cancer-related
costs may reach as high as $173 billion
by 2020.2 As such, there is a recognized
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need for cost-containment strategies. The Medicare Payment
Advisory Commission (MedPAC), in its 2015 report to Con-
gress, stated that spending in 2013 amounted to. $19 billion
forPartBdrugspaidunder current reimbursement (on thebasis
of average sales price [ASP] + 6%).3 Cancer treatment drugs
are of particular concern; an evaluation of newly diagnosed
Medicare beneficiaries with breast, colon, or lung cancer who
received oncology drugs (which includes both antineoplastics
and supportive-care drugs) in 2011or 2012 found thatoncology
drug costs and their administration costs accounted for 46% of
the total Part A and Part B spending in one episode (defined as
180 days after initial antineoplastic paid under Part B).3

Current enrollment in Medicare includes 45 million adults
(65 years and older) and 9 million with permanent disabilities,
and MedPAC projects that by 2030 there will be at least 80
million Medicare beneficiaries. With this growth, the Centers
for Medicare & Medicaid Services (CMS) is clamoring for a
payment structure that addresses the increasing costs of cancer
care.1,3,4 Furthermore, the Institute of Medicine (currently
known as The Health and Medicine Division of the National
Academies of Sciences, Engineering, and Medicine) reported

in 2012 that approximately 30% of health spending in 2009,
or roughly $750 billion, was wasteful spending.5 Moreover,
approximately $210 billion was due to unnecessary services
(ie, overuse of services beyond evidence-established levels and
unnecessary choice of higher-cost services).5

THE EXPERIMENTAL DESIGN
In March 2016, CMS posted a two-phased proposed rule, the
Medicare Part B Drug Payment Model, which is, in truth, an
experiment that will accrue patients (ie, Medicare beneficia-
ries) over several years to explore payment approaches for Part
B drugs. In this experiment, under phase I, CMS would ran-
domly assign patients to the experimental versus control arm
by assigning them to Primary Care Service Areas on the basis
of zip codes. Each Primary Care Service Area would then be
randomly assigned to the experimental or control arm. Those
practices in the experimental arm would, for any drugs ad-
ministered to their patients, receive a fixed percentage above
the ASP of the drug with a flat fee—specifically, a fixed
percentage of 2.5% and a flat fee of $16.80 per drug per day
administered; however, it is important to note the effective
payment rate will beASP+ 0.86%plus $16.56 per drug per day
after sequestration is applied.6-8 Those in the control arm
would continue with the current reimbursement structure.
CMS has admitted that this plan is attempting to achieve

financial savings through affecting behavioral changes in
prescribing patterns.

In simple research design, the proposed intervention by
CMS (lowering reimbursement for oncology drugs) is hy-
pothesized toaffect thedependent variable (what thephysician
prescribes). In phase II, CMS proposes to implement a value-
based purchasing payment for Part B drugs via mechanisms
suchas indication-basedpricing, referencepricing, andclinical
decision support tools; however, the actual components of
these tools have yet to be elucidated.7

This experiment assumes a premise of misaligned in-
centives driving the cost of care: specifically, the belief that
reimbursement on the basis of the control (ASP + 6%) in-
centivizes physicians to prescribe higher-priced drugs. An
important stipulation for the hypothesis to be true is that there
must be alternative drugs with different prices but equivalent
activity and toxicity available to treat a particular patient’s
condition.Notably, the foundation of theCMShypothesis has,
to date, not been quantified (ie, we do not know the amount of
total Part B drug spending accounted for by drugs for which
differently priced substitutes are available).

If these alternative drugs do not exist, the incentive forged
by arbitrarily diminishing ASP-based reimbursement could
be disastrous. The dependent variable of physician prescribing
habits could not change if no alternative drug exists. The
unintended consequence of this interventionmay then be that
oncologists in practices with the greatest financial risk would
be forced to refer patients who greatly increase that risk to
bigger hospital-based or academic centers. This may, in turn,
burden patients with setting up care away from home.

This article focuses on the question that is the fulcrum for
which the CMS payment intervention is expected to exact
change: are alternative, lower-cost drugs available? To answer
this question, we will look at the top three oncology drug
expenditures in clinics as reported by Schumock et al9: rit-
uximab, bevacizumab, and trastuzumab. These agents had an
estimated US prescription drug expenditure of $1.78 billion,
$1.68 billion, and $1.27 billion, respectively, and a total
Medicare annual payment of $852 million, $594 million, and
$289 million, respectively, in 2014.1

DO LOWER-PRICED ALTERNATIVES EXIST?

Methods
For the top three oncology expenditures, we looked at the
cancer indications for which they are approved and then
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referenced the National Comprehensive Cancer Network
(NCCN) guidelines for that particular indication to ascertain
what vetted alternatives are available. Considered alternatives
were NCCN category 1 or category 2A recommendations
(AppendixTable A1, online only).We then calculated the cost
for one cycle of therapy for each regimenwith cost on the basis
of current ASP for pricing for April 2016. Where dosing is
based on height and weight, an average weight of 70 kg and
body surface area of 1.7 m2 was used for equity in compar-
isons. Finally, on the basis of the available evidence via
randomized controlled clinical trials, we compared reported
efficacy of the regimens.

Scenario 1: Rituximab
Rituximab, a CD20-targetedmonoclonal antibody, is indicated
for CD20-positive hematologic malignancies and has indica-
tions for diffuse large B-cell lymphoma (DLBCL), follicular
lymphoma (FL), and chronic lymphocytic leukemia (CLL).10

Together, these indications make up approximately 68% of
B-cell malignancies (DLBCL, 32.5%; CLL, 18.6%; FL, 17.1%).11

For treatment of DLBCL and FL, there are limited alter-

natives to first-line treatmentwithout rituximab (Table 1).12-19

Furthermore, on the basis of available data, simply with-
holding the component associatedwith themost financial risk
(ie, rituximab) would undoubtedly result in negative out-
comes for patients. In FL, the addition of rituximab to the
chemotherapy backbone of cyclophosphamide, doxorubicin,
vincristine, and prednisone has been shown to reduce the risk
of treatment failure by 60% and significantly prolong the time
to treatment failure (P , .001).20 Furthermore, the addition
of rituximab resulted in an overall survival (OS) advantage
(P= .016).20Rituximabhas sincebecomean integral component
of treatment regimens because of increased efficacy associated
with its use. This is true as well for DLBCL (Table 1).14 In terms
of the chemotherapybackbone, in the treatmentofFL, providers
do have a choice in terms of category 1 regimens that are less
costly; however, existing survival data, which to date are limited
to progression-free survival, support the use of bendamustine
(Table 1).12,13

In CLL, again, where alternatives are available, they are
either comparable to or more costly than the category 1 rec-
ommendation of fludarabine, cyclophosphamide, and ritux-
imab (FCR), with rituximab representing the highest financial
risk to theprescribingphysician. Furthermore, ameta-analysis
revealed that patients with CLL treated with an antibody had a
significantly improved median overall survival (mOS) versus

those who did not (94.4 months v 84.3 months, respectively;
P, .001).21 Also, one may argue in treatment of CLL that by
reducing reimbursement, physicians who would have initially
chosen bendamustine plus rituximab (BR), despite FCR listed
first in order of preference by theNCCN,will now choose FCR
as the more cost-effective choice. However, this assumes the
initial choice of BR was made for other than clinical reasons,
and there may be a valid rationale for BR versus FCR, in that
patients older than 65 years of age treated with FCR had a
higher incidence of neutropenia, leukocytopenia, infections,
and secondary neoplasias then those treated with BR despite
no difference in survival outcomes.17

Scenario 2: Bevacizumab
Bevacizumab is a monoclonal antibody directed against vas-
cular endothelial growth factor (VEGF) and is indicated for
various solid tumor malignancies.22 However, given that the
thirdmost commonly diagnosednew cancer for bothmen and
women is colon/rectal cancer,23 and that bevacizumab is
heavily prescribed in both first- and second-line advanced
colorectal cancer regardless of RAS mutational status, we ex-

amine this as the presumedmost commonuse of bevacizumab.
Bevacizumab has been shown to prolong progression-free

survival or OS in combination with various chemotherapy
backbones versus chemotherapy alone (Table 2),24-31 and it is
the only VEGF inhibitor approved for first-line treatment in
metastatic colon/rectal cancer.24,27,29 Furthermore, it has been
shown to have class-effect and other toxicities, such as pro-
teinuria, increased risk of arterial thrombosis, hypertension,
neutropenia, and impaired wound healing but does not add
significantly to other cytotoxic adverse events seen with the
chemotherapy with which it is combined.24,27,29

In patients with colorectal cancer who do not have RAS-
mutated tumors, the NCCN also lists the monoclonal anti-
bodies directed against the epidermal growth factor receptor
(EGFR), panitumumab and cetuximab, in combination with
chemotherapy backbones as options for first-line therapy.31 To
date, evidence suggests that in this population of RAS-non-
mutated tumors, combining chemotherapy with either an anti-
VEGF agent or an anti-EGFR agent results in roughly equal
survival benefit.32,33 Accordingly, in this population (~50% of
patients withmetastatic colorectal cancer), the NCCN does not
give guidance in terms of preference for initiating therapy with
either an anti-VEGF or anti-EGFR agent in combination with
chemotherapy.31 In termsof survival benefit attainedwith these
targeted therapies combined with chemotherapy, the median
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Table 1. Rituximab and Treatment of Follicular Lymphoma, Diffuse Large B-Cell Lymphoma, and Chronic Lymphocytic
Leukemia

Rituximab Oncology Indication(s)*

CD20-positive diffuse large B-cell NHL as an initial treatment in combination with CHOP chemotherapy
CD20-positive CLL in combination with FC chemotherapy as an initial treatment or as a treatment after disease has recurred
Low-grade or follicular CD20-positive NHL as a single-agent therapy in patients whose disease recurred or did not respond to initial treatment or as follow-up therapy for
patients who responded to initial treatment with CVP chemotherapy

Follicular CD20-positive NHL as an initial treatment with chemotherapy and in patients whose initial treatment was successful as a single-agent follow-up therapy

NCCN Category 1 Recommended
Regimens† (listed in order
of preference) Cost for One Cycle‡

CMS Reimbursement
per Cycle§ Efficacy

Indication for alternative exploration:
FL (grade 1 or 2, bulky disease;
indication for treatment)
Rituximab plus bendamustine
(BR; one cycle 5 4 weeks)

Chemotherapy:
Bendamustine: $7,118
Rituximab: $4,944
Total (BR): $12,063

Current:
BR: $12,582

($519 above cost)
CMS proposal:
BR: $12,200

($137 above cost)

BR resulted in a significantly longer
median PFS v R-CHOP (median not
reached vs 40.9 months; HR, 0.61;
95% CI, 0.42 to 0.87; P 5 .0072)12

Rituximab plus cyclophosphamide,
vincristine, doxorubicin, prednisone
(R-CHOP; one cycle 5 3 weeks)

Chemotherapy:
CHOP: $597
Rituximab: $4,944
Total (R-CHOP): $5,541

Current:
R-CHOP: $5,779

($238 above cost)
CMS proposal:
R-CHOP: $5,673

($132 above cost)

See BR v R-CHOP12

BR v R-CHOP or R-CVP is noninferior
in terms of complete response and
overall response; survival data are
not yet mature13

Rituximab plus cyclophosphamide,
vincristine, and prednisone (R-CVP;
one cycle 5 3 weeks)

Chemotherapy:
CVP: $563
Rituximab: $4,944
Total (R-CVP): $5,507

Current:
R-CVP: $5,744

($237 above cost)
CMS proposal:
R-CVP: $5,622

($115 above cost)

BR v R-CHOP or R-CVP is noninferior
in terms of complete response and
overall response; survival data are
not yet mature13

Indication for alternative exploration:
DLBCL
Rituximab plus cyclophosphamide,
vincristine, doxorubicin, prednisone
(R-CHOP)

Chemotherapy:
CHOP: $597
Rituximab: $4,944
Total (R-CHOP): $5,541

As above The 10-year PFS was 36.5% with
R-CHOP compared with 20% with
CHOP alone, and the 10-year OS
was 43.5%with R-CHOP compared
with 27.6% CHOP14

Indication for alternative exploration:
CLL (for patients younger than
70 years without significant
comorbidities)
Rituximab plus fludarabine,
cyclophosphamide
(FC-R; category 1)

Chemotherapy:
FC: $806
Rituximab: $6,357
Total (FC-R): $7,163

Current:
FC-R: $7,471

($308 above cost)
CMS proposal:
FC-R: $7,275

($112 above cost)

The addition of rituximab to
chemotherapy alone significantly
improves PFS (HR, 0.65; P , .001;
median, 30.6 months for R-FC v
20.6 months for FC)15

Rituximab plus pentostatin,
cyclophosphamide (PC-R)

Chemotherapy:
PC: $1,896
Rituximab: $4,238
Total (PC-R): $6,134

Current:
PC-R: $6,398

($264 above cost)
CMS proposal:
FC-R: $6,237

($103 above cost)

Median PFS of 32.6 months
(95% CI, 21.1 to not reached) in
small (n 5 64) study with no
control arm16

(continued on following page)
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OS for patients with metastatic colorectal cancer has reached a
new plateau of . 30 months.32,33

Table 2 reveals the cost of each of these therapies and the
relative survival benefits derived from available phase III data.
Although the EGFR inhibitors are notablymore expensive than
bevacizumab, real-world evidence indicates that bevacizumab
remains the most-used targeted therapy across first- and
second-line treatment, regardless ofRASmutational status.34,35

This again underscores the ideology that it is evidence, not
profit, driving clinical decisions, because data supporting the
use of bevacizumab are derived from studies using this agent in
earlier lines of therapy, whereas the EGFR inhibitors have data
beyond progression in later lines of therapy. This could also
reflect concern regarding the toxicities of anti-EGFR agents
(skin rash, diarrhea, infusion reactions) compared with bev-
acizumab. In either case, it is ultimately clinical evidence and
not profit driving the therapy choice.

Unfortunately, the regimen associated with the least fi-
nancial risk to the provider is one without a biologic at all.
However, although these are listed as alternative treatment

strategies with the same level of evidence and strength (ie,
category 2A)withinNCCNguidelines, andno regimen for first-
line treatment of colorectal cancer is considered by the NCCN
to be superior to others, withholding either bevacizumab or one
of the anti-EGFRagents inpatientswith no contraindications to
such results in inferior survival outcomes, as referenced within
Table 2. If reduced reimbursement is meant to encourage cost
scrutiny by the provider and affect prescribing habits, clinical
data for metastatic colorectal cancer reveal that this cannot be
accomplished without affecting patient outcomes.

Scenario 3: Trastuzumab
Trastuzumabisamonoclonalantibodydirectedagainstthehuman
epidermal growth factor receptor 2 (HER2) and is indicated for
HER2-positive breast cancer and gastric cancer.36 Because breast
cancer is the most commonly diagnosed cancer in women, with
234,190 new cases estimated in 2015 and 20% to 25% of these
cases overexpressing HER2, we focus on this indication.23

Trastuzumab has been shown to increase the probability of
survival in both the adjuvant and metastatic settings in breast

Table 1. Rituximab and Treatment of Follicular Lymphoma, Diffuse Large B-Cell Lymphoma, and Chronic Lymphocytic
Leukemia (continued)

NCCN Category 1 Recommended
Regimens† (listed in order
of preference) Cost for One Cycle‡

CMS Reimbursement
per Cycle§ Efficacy

Rituximab plus bendamustine (BR) Chemotherapy:
Bendamustine: $7,118
Rituximab: $6,357
Total (BR): $13,475

Current:
BR: $14,054

($579 above cost)
CMS proposal:
BR: $13,624

($149 above cost)

Median PFS was greater with FC-R
(55.2 months) v BR (41.7 months;
HR, 1.643; 90.4% CI, 1.31 to 2.06);
however, the difference was not
significant in those patients older
than 65 years17

OS was not different
between FCR v BR17

Bendamustine (B) Chemotherapy:
Bendamustine: $7,118
Total: $7,118

Current:
B: $7,424

($306 above cost)
CMS proposal:
B: $7,196

($78 above cost)

Median PFS was improved with
bendamustine v chlorambucil
(21.2 v 8.8 months; P , .001;
HR: 2.83)18

Abbreviations: ASP, average sales price; BR, rituximab plus bendamustine; CHOP, cyclophosphamide, vincristine, doxorubicin, prednisone; CLL, chronic
lymphocytic leukemia; CMS, Centers forMedicare&Medicaid Services; CVP, cyclophosphamide, vincristine, prednisone; DLBCL, diffuse large B-cell lymphoma;
FC-R, rituximab plus fludarabine, cyclophosphamide; FL, follicular lymphoma; HR, hazard ratio; NCCN, National Comprehensive Cancer Network; NHL, non-
Hodgkin lymphoma; OS, overall survival; PC-R, rituximab plus pentostatin, cyclophosphamide; PFS, progression-free survival; R-CHOP, rituximab plus cy-
clophosphamide, vincristine, doxorubicin, prednisone.
*Source: Rituxan [package insert].10

†Adapted from the NCCN Guidelines for Non-Hodgkin Lymphoma V.3.2016.19

‡CostwasbasedoncurrentASP for pricing forApril 2016 (on thebasisofASPunits per dose, not vial size), and for dosingbasedonheight andweight; anaverage
weightof70kgandbodysurfaceareaof1.7m2wereused forequity in comparisons.WhereRituxan is administeredat a loweror higherdosewith cycle1, dosing
for subsequent cycles was used to estimate cost.
§Current reimbursement is calculatedusingASP+4.3% (to account for current sequestration); CMSproposal reimbursement is calculated using [ASP+0.86% (to
account for continued sequestration)] + [$16.80 3 number of drugs in the regimen].
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Table 2. Bevacizumab and Treatment of Metastatic Colorectal Cancer

Bevacizumab Oncology Indication(s)*

Metastatic colorectal cancer with intravenous FU-based chemotherapy for first- or second-line treatment OR with fluoropyrimidine-, irinotecan-, or
fluoropyrimidine-oxaliplatin–based chemotherapy for second-line treatment in patients who have progressed on a first-line bevacizumab-containing
regimen

Nonsquamous non–small-cell lung cancer, with carboplatin and paclitaxel for first-line treatment of unresectable, locally advanced, recurrent, or metastatic
disease

Glioblastoma, as a single agent for adult patientswith progressive disease after prior therapy (effectiveness on the basis of improvement in objective response
rate; no data available demonstrating improvement in disease-related symptoms or survival with bevacizumab)

Metastatic renal cell carcinoma with interferon alfa
Cervical cancer, in combination with paclitaxel and cisplatin or paclitaxel and topotecan in persistent, recurrent, or metastatic disease
Platinum-resistant recurrent epithelial ovarian, fallopian tube, or primary peritoneal cancer, in combinationwith paclitaxel, pegylated liposomal doxorubicin, or
topotecan

Indication for alternative exploration: first-line therapy for metastatic colon cancer, patient appropriate for intensive therapy

NCCN Recommended
Regimens†

Cost for One Cycle‡
(5 4 weeks unless
specified otherwise) CMS Reimbursement per Cycle§ Efficacy

Oxaliplatin-based

FOLFOX or CapeOX
plus or minus
bevacizumab

Chemotherapy:
FOLFOX: $385
CapeOX: $654
(3-week cycle)

FOLFOX plus
bevacizumab: $4,981

CapeOX plus
bevacizumab: $4,101
(3-week cycle)

Current:
FOLFOX-bevacizumab: $5,195
($214 above cost)

CMS proposal:
FOLFOX-bevacizumab: $5,091
($110 above cost)

The addition of bevacizumab to
FOLFOX or CapeOX led to
a significant improvement in
median PFS (HR, 0.63 for those on
treatment at the time of analysis)24

Panitumumab or
cetuximab plus
FOLFOX (RAS
wild-type only)

Chemotherapy:
FOLFOX: $385
FOLFOX plus
panitumumab: $8,382

FOLFOX plus cetuximab:
$8,961

Current:
FOLFOX-panitumumab: $8,742
($360 above cost)

CMS proposal:
FOLFOX-panitumumab: $8,521
($139 above cost)

The addition of panitumumab to
FOLFOX significantly increased
median OS v FOLFOX alone
(HR, 0.78; P 5 .04)25

The addition of cetuximab to
oxaliplatin-based therapy did not
result in a survival advantage v
FOLFOX or CapeOX alone26

Irinotecan-based

FOLFIRI plus or minus
bevacizumab

Chemotherapy:
FOLFIRI: $237
FOLFIRI plus
bevacizumab: $4,833

Current:
FOLFIRI-bevacizumab: $5,041
($208 above cost)

CMS proposal:
FOLFIRI-bevacizumab: $4,942
($109 above cost)

The addition of bevacizumab resulted
in a significant increase in mOS
(HR, 0.66; P, .001) when added to
irinotecan-based therapy v
irinotecan and fluorouracil/
leucovorin alone27

Panitumumab or
cetuximab plus
FOLFIRI

Chemotherapy:
FOLFIRI: $237
FOLFIRI plus
panitumumab: $8,233

FOLFIRI plus cetuximab:
$8,813

Current:
FOLFIRI-panitumumab: $8,587
($354 above cost)

CMS proposal:
FOLFIRI-panitumumab: $8,371
($138 above cost)

The addition of cetuximab to FOLFIRI
resulted in a significant increase in
mOS v FOLFIRI alone (HR, 0.80;
P 5 .009)28

No phase III data currently available
for the addition of panitumumab to
FOLFIRI v FOLFIRI alone

(continued on following page)
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cancers thatoverexpressesHER2,andthisbenefit isseenregardless
of hormone (estrogen or progesterone) receptor status.37,38 In the
adjuvant setting, theadditionof trastuzumab tochemotherapyhas
been shown to decrease the risk of death by as much as 51% and
has resulted ina5-yearOSof91%(Table3).39-43 In termsof safety,
cardiac toxicities were increased with the use of trastuzumab,
requiring monitoring for cardiac dysfunction during adjuvant
therapy.37,38,40 However, cardiac toxicity may be decreased by
sequential trastuzumab followed by anthracyclines or by using a
nonanthracycline backbone (such as carboplatin anddocetaxel).40

In the metastatic setting, the use of trastuzumab in com-
bination with a taxane (docetaxel was specifically studied) has
been shown to increase mOS by 37% (an absolute increase of
8.5 months) versus no HER2-directed therapy, making this

the standard of care with which to measure further therapy.38

Cardiac toxicity is slightly higher in this setting, aswell, but the
incidence of congestive heart failure was limited to two pa-
tients, both in the trastuzumab arm; asymptomatic declines
in left ventricular ejection fraction of$ 15% occurred in 17%
of patients receiving trastuzumab plus chemotherapy versus
8% of patients receiving chemotherapy only, respectively.

Since then, pertuzumab, another monoclonal antibody that
inhibits HER2 receptor dimerization and has a mechanism of
actionthat is complementary to thatof trastuzumab,hasentered
the market. It was found that the addition of pertuzumab to
docetaxel and trastuzumab increased the mOS by an un-
precedented 15.7 months versus docetaxel and trastuzumab
alone.41 The mOS is now approaching 5 years (hazard ratio,

Table 2. Bevacizumab and Treatment of Metastatic Colorectal Cancer (continued)

NCCN Recommended
Regimens†

Cost for One Cycle‡
(5 4 weeks unless
specified otherwise) CMS Reimbursement per Cycle§ Efficacy

Fluoropyrimidine without
irinotecan or oxaliplatin

FU/leucovorin or
capecitabine plus or
minus bevacizumab

Chemotherapy:
FU/leucovorin: $121
Capecitabine: $250
(3-week cycle)

FU/leucovorin plus
bevacizumab: $4,718

Capecitabine plus
bevacizumab: $3,697
(3-week cycle)

Current:
FU/leucovorin plus
bevacizumab: $4,921
($203 above cost)

CMS proposal:
FU/leucovorin plus
bevacizumab: $4,809
($91 above cost)

The addition of bevacizumab to
capecitabine significantly improved
median PFS v capecitabine alone
(HR, 0.53; P , .001)29

Triple cytotoxic therapy

FOLFOXIRI plus or
minus bevacizumab

Chemotherapy:
FOLFOXIRI: $501
FOLFOXIRI plus
bevacizumab: $5,097

Current:
FOLFOXIRI-bevacizumab:
$5,316 ($219 above cost)

CMS proposal:
FOLFOXIRI-bevacizumab:
$5,225 ($128 above cost)

Bevacizumab-FOLFOXIRI v
bevacizumab-FOLFIRI significantly
increased median PFS (HR, 0.75;
P 5 .003)30

Both arms used bevacizumab, and
there is no head-to-head
randomized, controlled phase III
trial comparing FOLFOXIRI to
FOLFOXIRI plus bevacizumab

Abbreviations: ASP, average sales price; CapeOX, capecitabine, oxaliplatin; CMS, Centers for Medicare & Medicaid Services; FOLFIRI, irinotecan, fluorouracil,
leucovorin; FOLFOX, oxaliplatin, fluorouracil, leucovorin; FOLFOXIRI, irinotecan, oxaliplatin, fluorouracil, leucovorin; FU, fluorouracil; HR, hazard ratio; mOS,
median overall survival; NCCN, National Comprehensive Cancer Network; OS, overall survival; PFS, progression-free survival; RAS, RAS oncogene.
*Source: Avastin [package insert].22

†Adapted from the NCCN Guidelines for Colon Cancer V.2.2016.31

‡CostwasbasedoncurrentASP for pricing forApril 2016 (on thebasisofASPunits per dose, not vial size), and for dosingbasedonheight andweight; anaverage
weight of 70 kg and body surface area of 1.7 m2 were used for equity in comparisons. Bevacizumab cost information is based on the 5 mg/kg dose.
§Current reimbursement is calculatedusingASP+4.3% (to account for current sequestration); CMSproposal reimbursement is calculated using [ASP+0.86% (to
account for continued sequestration)] + [$16.80 3 number of drugs in the regimen]. We focused on regimens using the intravenous fluoropyrimidine
(fluorouracil) in reimbursement, because capecitabine may or may not be dispensed from pharmacy services within the physician office.
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0.68; 95% confidence interval, 0.56 to 0.84; P , .001). But as
shown in Table 3, this has increased the cost of first-line
standard therapy for HER2-positive metastatic breast cancer.41

It is important to note, as with the previous scenarios, that
there is no least-cost alternative for trastuzumab (Table 3). In
fact, because of its proven effectiveness in both the adjuvant
and metastatic settings, this agent (which makes up the bulk
of the expense of treating HER2-positive breast cancer) has
become the standard in combinationwith chemotherapy with
which to measure future advancements, such as the addition
of pertuzumab. Furthermore, withholding HER2-directed
therapy in patients with HER2-positive breast cancer in ei-
ther the adjuvant or first-linemetastatic setting is not a strategy
endorsed within the NCCN guidelines.43

In conclusion, we have shown that in the case of the largest
Medicare drug expenditures (rituximab, bevacizumab, and
trastuzumab), there is not a more cost-effective therapeutic
option for the highest-use indications. Furthermore, the
premise that the current ASP reimbursement model has en-
couraged the use of higher-priced drugs is not supported by
existing evidence. Review of the literature suggests the driving

force in product selection is clinical effectiveness44,45 and that
the current ASP paymentmethodology has not stimulated use
of higher-priced drugs.46-48 This is also substantiated with
Medicare claims data, summarized in theMedPAC June 2016
report to Congress, which show that lower-priced drugs ac-
count for most Part B drug administrations.4

Nonetheless, the impetus behind this proposed change in
Medicare reimbursement in the setting of increasinghealth care
costs has been the theory that it will induce a change in pre-
scribing habits toward least-cost alternatives. If this experiment
does work in the way that CMS hypothesizes, then what out-
comes are being collected to ensure that no undue harm is
transferred to patients? Furthermore, responsible research
mandates thatpatients enter intoaclinical trial, suchas the study
being proposed by Medicare, voluntarily and with adequate
information to make the decision to participate.49 Exemption
from federal regulations, including informed consent in some
cases, is rendered in situations where the research involves no
more than minimal risk.50 We examined the three most costly
oncology drug expenditures for Medicare in 2014, and in the
indications examined, these agents have no least-cost alter-
natives. We believe a fundamental question regarding how this
plan is being implemented needs to be addressed, with this in
mind: couldmarginalizing the use of agents in this setting have
adverse effects on survival outcomes, and, if so, is this risk

minimal? Furthermore, as is discussed in the case of FCR and
BR forCLL, could choosing a regimen solely on the basis of cost
ignore the deleterious effect on the patient in terms of increased
toxicities that may be associated with lesser-cost alternatives?
This experiment as designed is conceptually flawed, and
implementation raises serious ethical questions, becausepatient
outcome monitoring in the experimental arm is nonexistent.

Finally, access to care may be severely curtailed if the
experiment forces either consolidation or closing of com-
munity oncology practices because of financial pressures. A
survey conducted by ASCO in 2015 revealed that 44.6% of
oncology provider respondents work within a hospital or
health system setting.1 Furthermore, small physician-owned
practices employing from one to five oncologists dropped in
market share from 64% in 2013 to 41% in 2015; ASCO
concluded that much of this change represents the closing or
acquisition of small practices by larger entities.1 This is es-
pecially important in rural and medically underserved areas.
Unintended sequelae may include an increase in patient and
programcostswith shifts in site of care to larger health systems
or academic-based infusion centers, where cost of care has

been noted to be higher.51,52

Recenteditorialshaveaskedthequestion,“is thismuch ado
about nothing?” In fact, Jain et al,53 in an analysis byMemorial
Sloan Kettering Cancer Center, estimated that overall drug
reimbursement revenue in the pilot regions will only decrease
by approximately 1%overall.However, thismasks the effect of
the heavy influence of a few expensive drugs used within the
Medicare population, as admitted by the authors of that study.
Furthermore, it assumes a fixed payer mix, is not weighted
for patient population in terms of most prevalent diagnoses
seen, and assumes no changes in current commercial re-
imbursement rates.

In addition, and perhaps more pertinent to oncology
practice, this pilot program simply ignores the value of care by
targeting something over which the practicing oncologist has
no control: the price of the drug. With the emphasis post–
MedPAC 2015 focused on reducing the cost of health care, it
is important to also recognize that cost is not synonymous with
value and quality. Efforts to reduce cost without acknowledging
the value in care could have the unintended consequence of
reducing quality as well. It is our opinion that in trying to meet
the goal of decreased health care costs without affecting the
quality and value of care, alternative approaches to value-based
care, such as theOncologyCareModel and similar frameworks,
should be explored.
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Table 3. Trastuzumab and Treatment of HER2-Positive Breast Cancer

Trastuzumab Oncology Indication(s)a

Adjuvant treatment of HER2-overexpressing node-positive or node-negative (ER/PR-negative or with one high-risk feature) breast cancer as part of a treatment regimen
consisting of doxorubicin, cyclophosphamide, and either paclitaxel or docetaxel, docetaxel and carboplatin, or as a single agent after multimodality anthracycline-based
therapy

Metastatic breast cancer in combination with paclitaxel for first-line treatment of HER2-overexpressing metastatic breast cancer or as a single agent for treatment of
HER2-overexpressing breast cancer in patients who have received one or more chemotherapy regimens for metastatic disease

Metastatic gastric cancer in combination with cisplatin and capecitabine or FU for the treatment of patients with HER2-overexpressing metastatic gastric or
gastroesophageal junction adenocarcinoma who have not received prior treatment of metastatic disease

Indication for alternative exploration: adjuvant breast cancer (ductal, lobular, mixed, or metaplastic histology; tumor. 1 cm or node-positive [one or more metastases.
2 mm to one or more ipsilateral, axillary lymph node])

NCCN Recommended
Regimensb (preferred regimens
listed)

Total Cost for Adjuvant TherapyEpisodec

(excluding cost of endocrine therapy for
ER/PR-positive patients) Efficacy

Doxorubicin/cyclophosphamide
(AC) followed by paclitaxel (T)
plus trastuzumabd plus or
minus pertuzumab

Chemotherapy:
• AC → T: $2,463
• Monthly avg: $205/mo over

12 monthse

AC →T plus trastuzumabf: $63,615
• Monthly avg: $5,301/mo over

12 months
AC → T plus trastuzumabf plus

pertuzumabf: $83,852
• Monthly avg: $6,988/mo over

12 months

The addition of trastuzumab to AC→
T adjuvant chemotherapy reduced
the riskof first event (ie, recurrence
or death) by 52% (DFS HR, 0.48;
95% CI, 0.39 to 0.59; P , .001)
and the risk of death by 33%
(OS HR, 0.67; 95% CI, 0.48 to 0.93;
P 5 .015)39

A combined analysis of two phase III
trials, including NCCTG N9831 and
NSABP B-31, revealed
a significant reduction in death of
39% in favor of the trastuzumab-
containing arms across these two
trials (P , .001)37

No data currently for RFS or OS for
pertuzumab added to AC→T in the
adjuvant setting

Docetaxel/carboplatin (TC) plus
trastuzumabd plus or minus
pertuzumab

Chemotherapy:
• TC: $2,915
• Monthly avg: $243/mo over

12 monthse

TC plus trastuzumabf: $64,067
• Monthly avg: $5,339/mo over

12 months
TC plus trastuzumabf plus pertuzumabf:

$92,399
• Monthly avg: $7,700/mo over

12 months

The addition of trastuzumab to TC
resulted in a 5-year DFS of 81%
(HR v AC→T, 0.75; P 5 .04) and
a 5-year OS of 91% (HR, 0.77;
P 5 .04)40

No data currently for RFS or OS for
pertuzumab added to TCH in the
adjuvant setting

Indication for alternative exploration: recurrent or metastatic breast cancer—first-line therapy

NCCN Recommended
Regimensb (Preferred Regimens
Listed)

Cost for One Cycle (5 3 weeks
unless specified otherwise)c CMS Reimbursement per Cycleg Efficacy

Trastuzumab plus pertuzumab
plus docetaxel (category 1)

Chemotherapy:
Docetaxel: $421
Docetaxel plus trastuzumabh

plus pertuzumabh: $7,930

Current:
Docetaxel plus trastuzumab

plus pertuzumab: $8,271
($341 above cost)

CMS proposal:

The addition of trastuzumab to docetaxel
resulted in a significant increase in
median OS (31.2 v 22.7 months;

P5 .0325) and inmedianPFS (11.7 v
6.1 months; P 5 .001) v docetaxel
alone38

(continued on following page)
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Appendix

Table A1. NCCN Categories of Evidence and Consensus

Category Evidence and Consensus Definition

Category 1 On the basis of high-level evidence, there is uniform NCCN
consensus that the intervention is appropriate

Category 2A Onthebasisof lower-level evidence, there is uniformNCCN
consensus that the intervention is appropriate

Category 2B On the basis of lower-level evidence, there is NCCN
consensus that the intervention is appropriate

Category 3 On the basis of any level of evidence, there is major NCCN
disagreement that the intervention is appropriate

Abbreviation: NCCN, National Comprehensive Cancer Network.
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