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Health care continues to be responsible for an ever greater
percentage of the gross domestic product of the U.S. Cancer
care costs are expected to reach $206 billion in 2020, with
lung cancer care costs responsible for $18.8 billion of this
estimate [1]. Currently, most of the cancer care costs are
incurred at the initial diagnosis andduring the last year of life.
Over the past decade, new drugs for cancer have been
approved by the Food andDrug Administration (FDA) at a pace
not seen in the previous 30 years. Between 2002 and 2014, a
total of 71 therapies for cancer were approved by the FDA.The
median survival benefit of these drugs in the trials that led to
their approval was 2.1 months [2].Whether the magnitude of
this benefit is meaningful to patients and justifies the costs
depends on individual priorities and preferences.

Value,asperceivedbythosewhoconsume,provide,andpay
for health care is a moving target and is generally considered
through the prism of a defined point of view [3].The traditional
fee-for-service model does not serve to align the interests of
patients, providers, and payers. In order to successfullymigrate
beyond a system in which fee-for-service is no longer the dom-
inantmethod of payment, itwill be important to create a value-
based payment system that successfully represents these three
distinct points of view [4, 5].

From the patient’s perspective, a diagnosis of lung cancer
is anxiety-provoking and life-altering. Patient education, shared
decision-making, and systematic measurement of quality of
life using validated tools such as patient-reported outcomes
surveys are designed to ensure adequate engagement of the
patient and caregiver [6]. This ensures that the model of care
delivery is truly designed to provide these three distinct el-
ements of care following the diagnosis.

From the provider’s perspective, enhanced measurement
capability and improved access to cost data are useful. In
selecting and recommending the best, most appropriate patient
care, the prescriber can benefit from reliance on clinical path-
ways that incorporate evidence-based guidelines and cost data
that provide thenecessary support foreffective clinical decision-
making.Theadditionof these itemswill complementthe current
exclusive reliance on a single aspect of efficacy data: survival.

Fromthepayer’s perspective, value is generally focusedon
cost savings. Public and private payer entities are seeking
methodsto reducecancer-relatedexpenditures.Concurrently,

cancer drug costs and cancer-related hospitalization charges
increasingly represent a growingproportionofexpenditures in
cancer care [7]. Risk sharing models, in which the provider,
hospital, and payer agree to a pre-established corridor of
acceptable usage and charges, sharing the gains and losses of a
predefined patient population, are popular approaches to
addressing the increasing costs.

USING A VALUE-BASED FRAMEWORK TO IMPROVE THE CARE
OF LUNG CANCER PATIENTS

In order to successfully use the value-based reimbursement
framework, strategies for the measurement of outcomes are
needed. Comprehensive outcomes measurements are impor-
tant indicators ofwhich effortswill improve valueandwhichwill
not. However, in theU.S. to date, interest inmeasuring qualityof
care has been relatively low. Also, reimbursement has generally
been uncoupled from the quality of care. Recently, however, the
Centers for Medicare andMedicaid Services (which determines
the reimbursement policies formuch of U.S. health care) has set
ambitious goals around value-based reimbursement, with a
plan to have 90% of payments linked to quality by 2018 [8].
Currentmodelsunderconsideration includethepatient-centered
oncology medical home, shared savings models, and bundled or
episode-based payments [9–11].

In a care delivery system that aligns quality and value
with reimbursement, effective outcomes measurement and
reporting are imperative. At present, the best approach for
measuring quality of care remains an open issue.Most current
metrics from the National Quality Forum and other entities
have focused on so-called processmeasures (e.g., the number
of lymph nodes sampled and the timely delivery of adjuvant
therapy), rather than patient-level outcomes such as survival,
quality of life, and functional status [12]. Efforts to create
standards to measure the “outcomes that matter to patients”
havebeen initiatedby the International Consortium forHealth
Outcomes Measurement for a number of conditions, includ-
ing lung cancer [13]. The goal of these efforts is to create
tools that would support a common standard for reporting
outcomesand identify important factors for risk-adjustmentof
outcomes. These measures will include survival, quality of life
(measured using patient-reported outcomes), and quality of
death measures.
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The National Comprehensive Cancer Network (NCCN) as-
sembles expert panels to develop guidelines regarding treat-
ment for most cancers based on available evidence and expert
opinion [14].TheNCCNguidelines, however, offermanychoices
for a given clinical scenario and, in the absence of clear efficacy
differences, offer minimal guidance regarding which option to
choose. Clinical pathways have been developed by a number of
organizations (i.e., providers, commercial insurers) to help cli-
nicians choose among the numerous therapeutic options in a
givenclinical situation[15,16].Pathwayscanalsohelp toreduce
the costs associated with advanced imaging. At our institution,
pathways for thoracic malignancies have been created by a
consensus process using tiered criteria, first around efficacy,
second around toxicities, and finally, around cost.

Pathways have the potential to reduce unnecessary varia-
tion, which can be a driver of excess costs. It is understood that
pathway-directed care is not appropriate for all patients at all
times, andclinical judgmentwill dictate thata subsetofpatients
should not be treated on pathway because of comorbidities,
unusual clinical presentations, and other factors. The benefit
of early palliative care in advanced lung cancer is another
evidence-based intervention that creates value by improving
mood, quality of life, and quality of death and reducing ag-
gressive care at the end of life [17]. Value-based reimburse-
ment has the potential to improve the outcomes for patients
with innovative caremodels and improveprovider satisfaction
by reducing reliance on payers for preauthorization and other
cost-containing measures.

VALUE IN CANCER CARE: THE CASE OF NON-SMALL CELL
LUNG CANCER
Lung cancer causes more deaths than breast, colon, and
prostate cancer combined [18]. Non-small cell lung cancer
accounts for approximately 85% of lung cancer cases. Since
2004, 14 new drugs have been approved by the FDA for
non-small cell lung cancer (Table 1). Although some of the
drugs have a significant impact on survival and quality of
life, others have marginal benefits. Recently, the NCCN
non-small cell lung cancer guideline panel decided, for the
first time in its existence, not to incorporate an FDA-approved
therapy (necitumumab). Based on a review of the data in
the noted references, the panel consensus was to add the
combination regimen of cisplatin/gemcitabine/necitumumab
as a first‐line therapy option for patients with squamous cell
carcinoma as a category 3 recommendation. The panel noted
concerns over toxicity versus benefit [19].

As cancer care costs continue to increase at an unsus-
tainable rate, it has become increasingly clear that medical
oncologists need to focus on delivering value-centered
care. When faced with which treatment options to offer
patients, providers must rely on their knowledge of lung
cancer and clinical trial findings to discern between which
medical interventions will improve the outcomes that
matter to patients relative to cost and which will not.
Although exceptions exist for every rule, there are three
such examples of interventions that are not supported by
the randomized data and should not be performed: (a)
intense radiological follow-up after curative-intended therapy;
(b) the use of positron emission tomography (PET) scans to
evaluate therapy given to patients with metastatic disease;

and (c) the use of more than two lines of conventional
chemotherapy in the palliative setting.

INTENSE RADIOLOGICAL FOLLOW-UP AFTER CURATIVE-
INTENDED THERAPY

There are twomain reasons to perform radiological follow-up of
patients treated with curative intent. The first is to detect a new
primary lung cancer for which curative therapy can be offered.
The rationale behind this strategywas based on clinical trial data
indicating a survival benefit for lung cancer screening with
computed tomography. Although it is true that patients with a
history of lung cancer have a high risk of developing a new
primary, they were not included in the National Lung Screening
Trial [20]. Consequently, the rationale for radiological follow-up
to search for a new primary is an extrapolation of the screening
data and would only justify performing scans once yearly.

When scans are performed more frequently than yearly,
the goal is to find the recurrence before symptoms develop.
Two theoretical benefits exist for this strategy. First, the
initiation of therapy before patients become symptomatic
could prevent symptoms of recurrence from developing and
maintain patients’ quality of life. Second, early initiation of
palliative chemotherapy, while the recurrence is still asymp-
tomatic, might improve survival. However, no evidence has
shown that the early initiation of treatment can achieve
either.The fewdata thatdoexist include studiesofpatientswith
the highest risk of recurrence and those treated with chemo-
radiotherapy, suggesting that most recurrences will become
symptomatic between the predefined radiological follow-up
points and that although patients are more often offered
potentially curative therapy, the strategy has not been associ-
ated with better outcomes [21]. Furthermore, a recent study
using Surveillance, Epidemiology, and End Results andMedicare
combined data evaluated the survival of patients with lung and
esophageal cancer according to the number of PET scans per-
formed to detect recurrence [22]. The lowest usage quintile
hospitals performed 0.05 scan per person per year for lung
cancer and the highest usage institutions performed 0.7. No
difference was found in survival between the patients in these
groups. The adjusted 2-year survival was 65.1% for the lowest
PETusage quintile and 65.5% for the highest.

USE OF PET SCANS TO EVALUATE RESPONSE IN THE

METASTATIC SETTING
Evidence has shown that a PET scan is better for evaluating
metastatic disease to the bone [23]. It has also been shown
that a PET scan performed after one cycle of chemotherapy
can predict the response to conventional chemotherapy in
themetastatic setting [24]. However, no evidence has shown
that treatmentdecisions basedonPETscan results can lead to
better outcomes. The trial data that serve as the guidance to
our current therapeutic choices have used tumor growth,
as determined by size change or the appearance of new
measurable lesions, to guide treatment decisions. The use of
maintenance chemotherapy for patients without tumor pro-
gression, using these criteria, improves survival [25]. Labeling a
therapy as ineffective because of an increase in standardized
uptake values or a new area of uptake without a measurable
lesioncould leadtofaster transitionsamonga limitednumberof
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treatments, negating the full benefit described in clinical trials
and, ultimately, producing worse outcomes.

USE OF MORE THAN TWO LINES OF

CONVENTIONAL CHEMOTHERAPY

The number of therapeutic options for non-small cell lung can-
cer is quickly expanding. For example, patients with metastatic
disease harboring an activating EGFR mutation have two lines
of tyrosine kinase inhibitors (assuming the presence of a T790M
mutation at disease progression). Immunotherapy is now ap-
proved after first-line chemotherapy for all non-small cell histo-
logic features. These are impressive developments, considering
that in the beginning of the past decade, patients only had two
linesoftherapythatwereconsideredthestandardofcare:doublet
chemotherapy and second-line docetaxel. As expectations of
therapeutic benefit change, it might become more difficult for
patients and oncologists to have a discussion about the lack of

options to control the disease. Furthermore, these emotionally
charged and time-consuming discussions have not received
appropriate financial compensation, another reason for themnot
to occur [26]. In parallel, the early initiation of palliative care
improves the outcomes of patients with metastatic disease [17].
No evidence has shown thatmore than two lines of conventional
chemotherapy improves survival, symptom control, or quality of
life. It can be argued that if chemotherapy is used instead of
palliative care, in the context of hospice, all theseoutcomes could
be worsened and with higher costs. Attempts to limit the use of
expensive, unsupported, strategies have been based on guide-
lines indicating what should be done and, recently, the
specification of interventions that should not be done.

CONCLUSION
Since the beginning of the 21st century, the treatment of
lung cancer has changed dramatically. Screening has and will

Table 1. Drugs approved by the FDA for non-small cell lung cancer from 2004 to 2015

Drug/year of approval Line of initial approval
Median survival benefit over
standard of care Source

Erlotinib/2004 Second and third 2 mo http://www.cancer.gov/about-cancer/
treatment/drugs/fda-erlotinib-
hydrochloride

Pemetrexed/2004 Second No survival benefita http://www.cancer.gov/about-cancer/
treatment/drugs/fda-pemetrexed-
disodium

Bevacizumab/2006 First 2 mo http://www.cancer.gov/about-cancer/
treatment/drugs/fda-bevacizumab#Anchor-
NSCLC

Crizotinib/2011 Any line Based on single-arm study http://www.cancer.gov/about-cancer/
treatment/drugs/fda-crizotinib

Nab-paclitaxel/2012 First No survival benefitb http://www.cancer.gov/about-cancer/
treatment/drugs/fda-nanoparticle-
paclitaxel#Anchor-NSCLC

Afatinib/2013 First No survival benefitc http://www.cancer.gov/about-cancer/
treatment/drugs/fda-afatinibdimaleate

Ceritinib/2014 After crizotinib Based on single-arm study http://www.cancer.gov/about-cancer/
treatment/drugs/fda-ceritinib

Ramucirumab/2014 Second combined with
docetaxel

1.4 mo http://www.cancer.gov/about-cancer/
treatment/drugs/fda-ramucirumab

Gefitinib/2015 First Based on single-arm study and
subset analysis of a randomized
trial

http://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/
ucm454678.htm

Nivolumab/2015 Second 3.2/2.8 mod http://www.fda.gov/newsevents/
newsroom/pressannouncements/
ucm436534.htm

Pembrolizumab/2015 Second Based on single-arm study http://www.fda.gov/Drugs/
InformationOnDrugs/ApprovedDrugs/
ucm465650.htm

Osimertinib/2015 After first-line EGFR inhibitor Based on single-arm study http://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/
ucm472525.htm

Necitumumab/2015 First combined with cisplatin
and gemcitabine

1.6 mo http://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/
ucm474131.htm

Alectinib/2015 After crizotinib Based on single-arm study http://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/
ucm476926.htm

aApproval based on activity and better safety profile.
bApproval based on response rate.
cApproval based on increase in progression-free survival.
dSquamous/nonsquamous carcinoma.
Abbreviations: EGFR, epidermal growth factor receptor; FDA, U.S. Food and Drug Administration.
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continue to increase cure rates. Molecular profiling, coupled
with targeted therapies and the expanding role of immuno-
therapy, is extending the lives and quality of life of patients
with advanced disease.These treatments are so effective that,
justifiably, they have frequently been approved based on
phase I or II data. Patients are living longer and, although this is
desired, improvements in survival outcome have also contrib-
uted to unsustainable increases in health care costs. It is clear
that providers should not continue recommending services
(e.g., therapiesordiagnostic tests) thathavenotdemonstrated
improvements in the outcomes that matter to patients.

We should aim for a future in which consumers (i.e.,
patients) will have the information they need to choosewhere
they want to receive care. For example, patients with each
subtype of advanced lung cancer should have access to 1-, 2-,
and 3-year survival rates; a percentage of time with good
functional capacity (performance status); patient-reported
quality of life; and cost. This focus on reporting has the
potential to improve outcomes and is our best hope to control
the increase in costs or at least to document that this increase
improves the quality of care.

A value-based reimbursement system, as proposed by Porter
[27], has the ability to align care delivery, ultimately increasing
accessandprovidingbettercaretopatients.Simplyput,highvalue
in cancer care will optimize the outcomes thatmatter to patients
relative to the cost.Value-based purchasing should not simply be
defined as a method for improving quality while reducing or
managing costs. Rather, developing incentive models that align
the imperatives for patients, providers, and payers offers the
opportunity to put patient goals and choices at the center of the
decision-making paradigm, ensuring that the care that is de-
livered is the right care, at the right time, for the right reason.
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