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Several recent innovations in prescription drug treatments
in oncology, hepatitis C, and lipid therapy, among others,
have demonstrably improved health for particular patient
populations [1-3]. However, many of these new therapies
have also come at a very high price. Demographic trends
are certain to increase the future demand for care, making
growth in overall healthcare spending in the USA a long-
running concern and the explosion in pharmaceutical
expenditures has been a hot topic recently in the medical
and lay press [4, 5]. Concerns about drug pricing and
spending have prompted discussions about the value of
new drugs, and whether pricing should be tied to value [6].
In this editorial, we explore the concept of value-based
pricing. We begin with a discussion of value as it applies to
the pricing of pharmaceuticals, and include a discussion of
current efforts in creating value frameworks, as well as the
inherent complexities in assessing value. In addition, value
measurement of pharmaceuticals in the context of will-
ingness-to-pay (WTP) frameworks is considered, followed
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by some suggestions for how best to proceed in terms of
improving relevant evidence related to value along with a
cautionary description of the inherent risks involved in
rigid applications of value and/or WTP frameworks to set
the prices of new treatments.

The concept of value is salient in the pharmaceutical
market for several reasons. First, drug manufacturers are
granted monopoly power through patents and by the US
Food and Drug Administration over newly approved
innovations, and with restrictions, are allowed, to market
those products, set prices, and negotiate with payers for
discounts and rebates. There are strong incentives and
corresponding efforts by both the industry and payers to
consider all the available evidence when negotiating prices,
including estimates pertinent to value. Further, the process
of approval by payers, competition between payers and
between pharmaceutical manufacturing firms, and the
value of reputation in the market all serve as checks that
limit low-value medications from garnering excessive
profits. However, payers are often forced to make coverage
and payment decisions for new treatments for groups of
patients based on limited information as well as in cir-
cumstances where few alternative treatments exist. Addi-
tionally, different prices are negotiated between drug
companies and various sets of payers. Further, prices of
one product may be determined in conjunction with
negotiations regarding prices and quantities of related
products covered by payers such that the resulting prices of
several products may not reflect their underlying value.
These prices in turn have direct effects on the overall costs
of a health plan reflected through insurance premiums both
in the private and the public managed care markets.
Meanwhile, patients face limited information and limited
choices in making decisions about their healthcare options,
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which in turn may have substantial financial and health-
related consequences. In fact, the decision to use a drug is
often made by a physician who may not even know the
underlying cost, and in some cases may face incentives to
prescribe more expensive agents [7]. Further, there is the
potential that patients are required to pay for high-cost
treatments that are not covered or under-covered by their
insurance, and that in a social context should be fully
covered [8]. On top of that, payments to drug companies
for successful products act as a financial incentive for
innovations, and drug coverage for many in USA is mixed
in with progressive taxes and related societal goals for
income redistribution (e.g., Medicaid coverage for low-
income patients). The end result is a potentially dysfunc-
tional market where prices paid by buyers, patients, and
their insurers may not always reflect the true value of the
treatment, where certain subsets of the population may not
receive access to valuable medications, and where com-
panies may be over or under-rewarded for creating new
products.

Consequently, there can be important roles for stake-
holders beyond payers and pharmaceutical companies to
provide measures of the value of pharmaceutical treatments
as a mechanism for steering treatment decisions and related
payment policies towards high-value treatments. Recently,
there have been several attempts by provider organizations
and other entities at creating value frameworks for drug
treatments. Examples of organizations with such initiatives
include the American Society of Clinical Oncology, the
American College of Cardiology and American Heart
Association, the Memorial Sloan Kettering Cancer Center,
and the National Comprehensive Cancer Network as well
as the Institute for Clinical and Economic Review
[6, 9—-11]. These frameworks vary across several dimen-
sions, including the disease(s) targeted (though most are
focused on cancer) and the underlying perspective and
overall purpose, which range from helping inform clini-
cians and patients to setting drug prices. A recent com-
mentary by Neumann and Cohen provides further detail as
well as a useful discussion of their limitations [12]. All
consider health and at least some aspect of costs, but at best
with limited health measures and often with ad-hoc com-
binations of metrics. A fundamental limitation of all the
frameworks is the absence of any well-defined theoretical
basis for how to measure value, which inherently requires
estimating the rate at which stakeholders are willing to
forgo one attribute of health with another, or any related
empirical analyses regarding how payers, physicians, or
patients would or should make decisions based on the
available metrics.

There are several substantial hurdles in getting to a more
theoretically and practically sound system for assessing
value. First, there is typically substantial heterogeneity in
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patient responses to drugs, much of which requires broad
use of the medication in various patient groups before it
can be fully characterized. For example, Basu et al. illus-
trate how coverage policy based solely on initial average
cost effectiveness of a treatment can have a negative
impact on patient welfare based on empirical findings for
anti-psychotic drugs [13]. Further, there are differences in
patient preferences for specific health outcomes that can
result in treatments with similar summary scores being
perceived as having different value to patients. For exam-
ple, shapes of the underlying survival curves for different
cancer treatments can have the same median survival but
because of their performance early on or because of a
potential for a long tail be more or less preferable to par-
ticular patients. A 2012 study by Lakdawalla et al. found a
large consensus, though not universal, for the value of
‘hope’ in terms of longer tails in survival curves [14, 15].
Overall, greater efforts should be made in obtaining
patient’s perspectives regarding the value of treatments that
may or may not relate to existing summary measures of
health and/or medical standards for clinical decision
making [16].

Another complicating factor in value assessment is that
there are dimensions of value that are beyond the gains/loss
in health to an individual patient and thus may not be
valued by the individual. These include externalities in
health both in the sense that impacting the health of one
person often impacts others’ lives, as well as in how
treating or preventing a disease in one patient can improve
the expected health of many. In addition, current treatments
act as building blocks for future innovations and may have
scientific spillovers, and often the outcomes for specific
treatments improve over time with learning by clinicians.
Treatments, when successful, may also serve as mecha-
nisms for reducing financial risk for patients.

Even when ignoring some of these broader potential
impacts of new treatments, a fundamental issue in assess-
ing the value of a treatment is how to measure and compare
health outcomes and costs. Typically, treatment-related
health outcomes are measured in clinical units. Efforts
have been made to summarize long-run health gains with
metrics such as quality-adjusted life-years, but these have
their own host of measurement issues [17]. In assessing the
dollar value of benefits related to treatments, a central
concept is WTP. The general mechanism we have for
examining WTP is through discrete choice experiments
and/or contingent valuation surveys where there is plenty
of evidence of heterogeneity across observable character-
istics, a major one being income [18].

Willingness-to-pay can be used to elicit valuations of
any number of dimensions of treatments. One potential
area pertinent to policy but relatively little used thus far is
to aim directly at an individual’s valuation of having access
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to treatment. A past idea is that one could try to elicit how
much more of a premium they would pay if a particular
new treatment was to be covered in their existing plan [19].
The idea here is that individuals assess the value or benefit
of the particular treatment behind what amounts to a ‘veil
of ignorance,” knowing the effectiveness of the treatment,
knowing the population prevalence of the illness, but not
knowing whether they themselves will become ill with the
condition for which the treatment is indicated [20, 21]. One
advantage is that people do make choices in the market in
selecting a health plan based on premiums, but seldom
directly purchase health technology, thus this stated pref-
erence exercise matches to some revealed preference
behaviors in the market. Further, a more general rationale
of using WTP is to understand the overall societal WTP for
health that averages over all subgroups of abilities to pay in
a society. This is in line with the provision of insurance
where pooling of risk across individuals and over time is
done to cater for people who develop health risks. It is also
in line with the foundation of income distribution based on
taxation. A perhaps more difficult consideration, though
highly relevant, is to measure an individual’s tradeoff
between taxation and their value of providing access to
treatments to other low-income or needy individuals. These
are all potential areas for investment in future research.
In the midst of these difficulties in measuring value, a
general societal goal would be to improve efforts at gath-
ering and disseminating evidence regarding the impact of
treatment on costs as well as on a wide variety of dimen-
sions of health. For example, characterizing survival curves
related to particular treatment choices and describing the
frequency and severity of adverse outcomes associated
with those particular treatments. Further, to improve the
quality of information about treatment effects there could
be more investment in mechanisms to generate and track
pragmatic treatment ‘trials’ within large health systems
[22]. Where comparison data are limited or unavailable,
patients within a system could be randomized to receive
one treatment or another and then tracked [23]. Moreover,
there are ongoing efforts at better data collection via
electronic health records, but there is much room for
improvement in that area [24]. One fundamental
improvement would be better coding and connections
between prescriptions and their intended purpose. Cur-
rently, the diagnosis/intent of prescriptions is derived from
linking International Classification of Diseases Ninth/Tenth
Revision codes in office or hospitalization visits with pre-
scriptions rather than directly in the prescription record and
the coding itself is designed for billing rather than pro-
moting clinical research most effectively. Additional
efforts should be directed towards improving patient fol-
low-up, delineating outcomes for those on their second line

or more of therapy and those with co-morbid conditions, as
well as assessing how behavior and other patient invest-
ments such as diet and exercise can interact with treatment
choice.

Potential policy changes that could be considered include
rules about making prices and costs explicit. In addition,
there could be more investment in better measuring and
describing the likelihood of having an illness and the sub-
sequent impact of having access to a particular treatment,
delineating expected copayments and deductibles to help
with patient decision making. More effort could also be put
into identifying and eliminating clearly inefficient and/or
harmful incentives created by payment contracts such as
higher profit margins for relatively undesirable drugs.

Given the complexities described above, including in
particular heterogeneity in patient preferences, caution
should be taken in rigidly promoting value-based coverage
decisions and/or strictly value-based pricing [21]. There are
also dynamic considerations of prices including a highly
important and not well understood tradeoff between the
expected profits from currently successful treatments and
how that impacts current and future research and devel-
opment expenditures and the subsequent odds of compa-
nies inventing impactful treatments in the future. However,
whether it is quality-adjusted life-years or just simple life-
years or other metrics, once there is evidence to establish a
general WTP for marginal increases in these metrics, they
can serve to improve value if used in promoting value-
based coverage decision and/or value-based pricing. Initial
results from Yeung et al. evaluating value-based formulary
design support this assertion [25]. This will only improve
with better understanding of the marginal valuation of
quality-adjusted life-years and/or life-years. Further, WTP
exercise results can be easily used to value heterogeneity in
outcomes provided such evidence is established.

Overall, there have been numerous efforts in the past to
define, study, and improve understanding of the value of
pharmaceuticals and to use this in price determination in
USA. Hopefully, these efforts will result in a system that
ensures fair profits to pharmaceutical manufacturers and
innovators while being affordable to patients, payers, and
society. Of note is a joint effort by the American Society of
Health Economists and the International Society for Phar-
macoeconomics and Outcomes Research to gather thought
leaders and stakeholders to produce a paper of recommen-
dations for moving the field forward and separately, the
soon-to-be-released recommendations from the Second
Panel on Cost Effectiveness in Health and Medicine [26, 27].
Without doubt, efforts to improve the balance of ensuring
access, promoting investment, and reducing the costs of
gathering and processing helpful information for treatment
decisions will continue to be a highly valuable endeavor.
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