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Successful implementation of precision medicine will 
need to address several system-wide challenges, includ-
ing administrative complexities, the creation of new 
financing models, and aligning provider- and patient-
focused initiatives. The enormous clinical potential of 
precision medicine sheds light on the critical impor-
tance of using clinical benefit—not acquisition price—
to guide and improve how we spend health care dollars. 
The model that we currently use to pay for medical 
services is clearly not suited for groundbreaking, one-
time treatments, particularly those with clinical ben-
efits that are incurred in the near and distant future.

When it comes to the boundless potential yet well-rec-
ognized limitations of America’s health care system, 

it is clear that we live in an era of Star Wars science but with 
Flintstones delivery.1 In recent years, precision medicine—
the integration of molecular science into the clinical care 
of an individual patient— has spurred efforts to develop 
targeted preventive strategies and disease-specific therapies. 
Precision medicine allows us, for example, to examine the 
DNA from an individual’s tumor and determine which 
treatments work best for that patient. Precision treatments 
are already in use that target specific molecular markers 
found only on certain cancers. We now know that colon 
cancers that have a normally functioning version of a pro-
tein called KRAS are more likely to respond to certain 
antiepidermal growth factor receptor (EGFR) antibody 
therapies—those in which the protein is absent or non-
functional are not. Targeted treatments are currently used 
in several other cancer types, including lung and breast.2

Personalized approaches like these have the potential to 
improve quality of care, enhance the patient experience, 
and allow for more efficient health care expenditures.3 
However, these treatment approaches present the particular 
challenge of expensive, single-dose therapies, where prior 
treatments generally did not. This novel scenario causes un-
ease for a payment system designed to manage predictable 
expenditures over long time periods. Successful transition 

into this new paradigm will require innovative approaches 
to ensure patient access to these targeted therapies and im-
plementation of financial vehicles that stabilize payer costs.

challenges for patient access
Although Food and Drug Administration-approved preci-
sion treatments are becoming more commonplace, patient 
access to them continues to be problematic in specific clinical 
circumstances, such as when the patient faces high out-of-
pocket costs or challenging utilization management initia-
tives. Historically, the population health strategy has been to 
initially prescribe a lower cost treatment and then allow a 
higher cost treatment to be used next if the lower cost one 
is ineffective (also known as step therapy). However, preci-
sion medicine may specify the immediate use of more expen-
sive, targeted therapies, nullifying recommendations for use 
of standard first-line treatment. Although step therapy is not 
used in every cancer treatment scenario, it is a common man-
agement strategy used to deter usage of higher-cost therapies. 

Since existing access models encourage the first-line use 
of effective, lower cost clinical services in many clinical situa-
tions, patients have to pay higher costs out of pocket for preci-
sion therapies—even when they are clinically indicated. This 
is in the form of higher copayments, co-insurance, and de-
ductibles, which have become more common in recent years.

Unfortunately, escalations in consumer out-of-pocket 
costs for health care have been associated with deleterious 
consequences. These include financial stress, worse disease 
control, increases in hospitalizations, and exacerbation of 
health disparities.4-9 Since these consequences are increas-
ingly borne by individuals who have multiple chronic con-
ditions or face financial insecurity, an innovative approach 
to cost-sharing that mirrors advances in precision medicine 
must be implemented to reduce health care disparities and 
ultimately improve individual and population health.3  

value-based insurance design
As it stands today, the price paid for a therapy or service 
often does not parallel the health gains achieved. Defining 
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actual value in health care is very challenging, because clini-
cal value can only be determined at the individual patient 
level.  To illustrate this critical concept of “clinical nuance,” 
we like to tell people that our 3 favorite high-value services 
are colon cancer screening, coronary artery stents, and back 
surgery; and our 3 least-favorite, low-value services are also 
colon cancer screening, coronary artery stents, and back 
surgery. This highlights the point that the same service can 
be lifesaving for one person and harmful to another. 

For a patient that tests positive for a specific biomarker, 
like EGFR in nonsmall cell lung cancer, a targeted therapy 
may be indicated as the first-line therapy to optimize pa-
tient-centered outcomes. In these situations, the lower cost 
but less optimized therapy is no longer high value, and a 
clinically indicated, “precision” alternative becomes a higher 
value choice and should therefore be easily accessible by the 
patient. Thus, when a patient and a provider agree that the 
available evidence recommends a specific therapy and meets 
an individual’s treatment goals, the level of cost-sharing 
should, at that moment, adjust to that of “first-line thera-
py”—regardless of whether the agreed-upon drug is actually 
the first, third, or sixth one used in the episode of care. 

If the full potential of precision medicine is to be real-
ized, system-based reforms must encourage—not deter—its 
adoption by clinicians and consumers. This requires a value-
based insurance design in which patient out-of-pocket costs 
are driven by patient-centered outcomes, not cost of thera-
py.10 The application of clinically-nuanced cost-sharing can 
enhance access to effective therapies when indicated, com-
mit to established policies that encourage first-line thera-
pies, and support precision medicine initiatives.

implementing precision benefit design 
There are numerous barriers to the adoption of precision 
benefit design, including clinical information requirements, 
the separation of pharmacy data from medical claims, coordi-
nation with electronic medical records, and integration with 
payer systems. In order to implement the proposed precision 
benefit design, system-wide changes will be necessary and ad-
ministrative complexities will need to be addressed. Incentives 
that engage patients, such as removal of barriers to access-
ing care, both financial (such as copayments) and nonfinancial 
(such as transportation to clinics), will also need to be estab-
lished. The clinical and economic impact of these consum-

er-facing initiatives will be further enhanced if aligned with 
provider-focused initiatives, such as quality-driven payment 
models (eg, accountable care, bundled payments).11 

The enormous clinical potential of precision medicine 
sheds light on the critical importance of using clinical ben-
efit—not acquisition price—to guide and improve how we 
spend health care dollars. The model that we currently use 
to pay for medical services is clearly not suited for ground-
breaking, one-time treatments, particularly those with clini-
cal benefits that are incurred in the near and distant future. 
Massachusetts Institute of Technology’s NEW Drug Devel-
opment ParadIGmS (NEWDIGS) is among the multistake-
holder collaborations working to identify promising ways of 
paying for curative therapies that expand access to patients 
and reduce the impact of the high one-time costs of these 
therapies for payers.12 

conclusion
Successful implementation of precision medicine will need 
to address several system-wide challenges, including admin-
istrative complexities, the creation of new financing models, 
aligning provider- and patient-focused initiatives, and rec-
ognizing that the perfect must not be the enemy of the good. 
By enhancing access to effective therapies when clinically 
indicated, the application of clinically-nuanced cost-sharing 
commits to established policies that encourage lower cost, 
first-line therapies in many clinical circumstances, while si-
multaneously supporting precision medicine initiatives. 
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Precision benefit design is an extension of the con-
cept of value-based insurance design (VBID), which 
aims to link patient benefit design and coinsurance 
to the likely benefit of a treatment net of its cost. 
Whereas VBID measures the value of a treatment for 
the average patient, the advent of precision medicine 
raises the possibility of implementing a VBID-style 
approach but measuring a treatment’s value—and 
concordant benefit design—based on the specific pa-
tient genotype information. While precision benefit 
design is conceptually appealing, to implement this 
approach in practice would require overcoming at 
least 3 key challenges. 

Advances in precision medicine offer the promise of tre-
mendous gains in patient health over the coming de-

cades. The US National Library of Medicine and the Preci-
sion Medicine Initiative define precision medicine as a new 
approach for “disease treatment and prevention that takes 
into account individual variability in genes, environment, 
and lifestyle for each person.”1 Headlines in the popular 
press as well as discussions at academic conferences tout the 
potential benefits of precision medicine, while at the same 
time critiquing the nascent but growing evidence base and 
the high cost of treatment.2 For instance, the average cost of 
many new precision treatments, especially oncology treat-
ments, routinely exceeds $100,000 per year.3 As a result, 
decision makers are increasingly faced with challenging 
choices, leading to calls for better incorporation of eco-
nomic analysis into how precision medicines are evaluated 
and covered,4 especially in oncology.5 There are multiple 
initiatives already underway to address this challenge.6  

One approach to address the cost/access issues, as pro-
posed by Dr Fendrick and Ms Shope, is to implement pre-
cision benefit design. If a treatment is only indicated for 
patients with specific biomarkers, under a precision benefit 
design patients without those biomarkers may be denied 
coverage for the treatment. In other cases, precision benefit 
design’s implementation may not be so black and white. 
New immuno-oncology treatments often work better for 

patients with higher levels of the programmed death-ligand 
1 (PD-L1) expression on cancer cells7; in these cases, pre-
cision benefit design could change a patient’s copayment 
depending on their PD-L1 levels.  

More broadly, precision benefit design is an extension 
of the concept of VBID, which aims to link patient benefit 
design and coinsurance to the likely benefit of a treatment 
net of its cost.8 While VBID has not been used extensively 
to date, the Centers for Medicare and Medicaid Services 
are piloting a VBID model among Medicare Advantage 
plans. Whereas VBID measures the value of a treatment 
for the average patient, the advent of precision medicine 
raises the possibility of implementing a VBID-style ap-
proach but measuring a treatment’s value—and concor-
dant benefit design—based on the specific patient geno-
type information. 

While precision benefit design is conceptually appeal-
ing, to implement this approach in practice would require 
overcoming at least 3 key challenges: (1) ensuring formu-
lary design is patient-centered; (2) ensuring that value is 
measured using scientific best practices; and (3) overcoming 
informational barriers. 

challenge 1: patient-centricity
For precision benefit design to truly improve the value of 
care patients receive, formulary design must be patient-cen-
tered. In its simplest form, the concept of a precision ben-
efit design works well under the assumption that either (a) 
patients care only about a single outcome of interest, or (b) 
that precision medicines are always blockbuster treatments 
that are superior to existing treatments across all or most 
outcomes that matter to patients (eg, efficacy, safety, ease of 
administration, cost). 

Neither of these assumptions typically hold in the real 
world. In practice, patient preferences are heterogeneous 
and vary across a multidimensional outcome space. Hetero-
geneity in patient preferences makes measuring the treat-
ment value using standard cost-effectiveness analyses prob-
lematic.9 Moreover, many (although not all) patients want 
to be involved in shared decision-making with their physi-
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cians,10 and precision benefit design should enhance, rather 
than limit, these collaborative decisions. 

The issue is further complicated by the fact that there 
is rarely a single treatment that dominates all others across 
all dimensions. For instance, an examination of cancer treat-
ments across tumor types found that, when making treatment 
selections solely based on efficacy, the preferred treatment 
varied depending on whether efficacy was defined based on a 
median overall survival, mean overall survival, 1-year survival 
rate, or number needed to treat.11 When including costs and 
other treatment attributes of importance to patients in the 
decision problem, this multidimensionality further compli-
cates the issue. Thus, precision benefit design should take into 
account patient preferences, in addition to more traditional 
cost-effectiveness comparisons, to ensure each patient gets 
the treatment of highest value to them. 

challenge 2: staying aligned with the  
latest science
A second challenge is using the latest scientific evidence to 
determine what “value” means. For instance, payers typi-
cally only measure estimates of treatment-related cost and 
clinical benefit to the patient themselves, but treatments 
may also have broader costs and benefits. Treatments may 
affect patients’ ability to return to work and care for family, 
for example, or impact potential caregiver burden in the 
case of debilitating diseases. Further, and especially in the 
context of cancer, using median survival as the primary ef-
ficacy outcome may miss the fact that patients place a high 
value, not just on outcomes for typical patients, but on the 
low-probability but high-reward possibility of having an 
above-average survival benefit (ie, being in the right tail of 
the survival distribution).12 This concept is often referred to 
as the “value of hope,” and even the American Society for 
Clinical Oncology has included survival in the tail of the 
distribution within their updated value framework.13 Preci-
sion medicine treatments that extend survival may also pro-
vide an “option value” in that patients may live long enough 
to receive and benefit from the next treatment innovation.14 
Various leading scientific bodies have proposed including 
these broader societal and patient-centered value compo-
nents in cost-effectiveness analysis,15,16 and some studies 
have found that incorporating broader societal measures of 
value can have a significant effect on a treatment’s incre-
mental cost-effectiveness ratio, particularly in oncology.17

In addition to which costs and benefits to include in any 
assessment of value, one should also consider the quality of the 
evidence underlying these value components. For example, 
most oncology clinical trials are of a relatively short duration 
and may measure surrogate endpoints. Thus, how a treatment 
affects patient survival beyond the trial’s duration is a key mod-
elling assumption that affects a treatment’s estimated value. Fur-
ther, it is not always clear how survival measured using surro-
gate endpoints (eg, progression-free survival, complete response 

rate) correspond to overall survival gains in the real world.18

A treatment’s value may also depend on the timing of 
when it is received and the patient preferences over this 
timing. Novel oncology treatments often initially rely on 
clinical trial evidence from later lines of therapy before 
moving to newer lines of therapy as additional clinical trials 
read out their results. Thus, patients and providers often face 
2 options. One option would be to use the novel therapy 
in first line. However, if that treatment does not work for 
that individual patient, there will be little evidence of the 
effectiveness of older treatments after the use of the novel 
treatment. On the other hand, patients could use the older, 
less effective treatment first and reserve the newer treat-
ment for second line. Although this older treatment will be 
less efficacious on average, those for whom treatment fails 
will have a viable option in second line, whereas patients 
who choose the more efficacious therapy may not. Preci-
sion benefit design would need to measure value based not 
only on individual treatments but on treatment sequences 
and allow patient preferences to inform treatment order in 
cases where there is scientific uncertainty.

challenge 3: accessing needed information
While there may be various forms of precision benefit de-
sign, tailoring benefits and coverage policy based on a patient’s 
genotype is only viable if information costs are sufficiently low 
for payers, physicians, and patients. For payers, a precision ben-
efit design requires (at a minimum) tailoring benefit designs 
(ie, coverage policies and cost-sharing arrangements) based on 
the patient’s genetic information and lab results. While pro-
viders inevitably need to conduct lab tests to identify which 
patients are good candidates for precision medicines, the re-
sults of these lab tests may not be rapidly available to payers. 
One option would be to require that patients receive genetic 
tests before authorizing the use of a medication. Another op-
tion would be to integrate lab results into payer databases and 
to translate these results into cost sharing and access policies 
in near real time. Both of these approaches, especially the lat-
ter, could be administratively burdensome to payers and could 
adversely affect patient health outcomes if needed treatments 
were delayed due to bureaucratic approval processes. 

Further, precision benefit design may impose additional 
expenses on providers. Providers may advise patients on the 
best available treatment but also need to advise patients on 
the relevant cost of these treatments. Precision benefit design 
adds a layer of complexity to the provider-patient decision-
making process. Further, most patient’s current benefit design 
does not change over the course of a year, but, with full im-
plementation of precision benefit design, a patient’s coverage 
may change based on the results of their genetic tests. While 
the dynamic approach is attractive from a value perspective, 
it does make it challenging for providers who advise patients 
on treatment options and seek reimbursement for physician-
administered drugs. Physician costs for time spent interacting 
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with payers is already 4 times as high in the United States as 
in Canada,19 and precision benefit design in any form could 
increase providers’ administrative costs even more. 

precision benefit design requires precision 
value assessment
To implement precision benefit design in the most rigorous 
manner, payers need visibility into the true value of these pre-
cision medicines. Value assessment should follow best practices 
from organizations such as the National Health Council,20 Sec-
ond Panel on Cost Effectiveness in Health and Medicine,16 the 
International Society for Pharmacoeconomics and Outcomes 
Research,15 and other leading bodies. 

First, payers need to understand what patients want from 
their treatments. To achieve this, payers should conduct patient 
focus groups, interviews, or surveys to get to the patient per-
spective on factors that matter to their treatment experience. 
Moreover, payers should work closely with patient organiza-
tions and hold discussions with the clinicians treating these pa-
tients as well as researchers.  

Second, payers should begin by conducting a standard cost-
effectiveness analysis. The cost-effectiveness analysis should follow 
best practices from leading scientific bodies,15,16 consider how 
treatment order affects relative efficacy, and include broader soci-
etal costs and benefits. The goal of this step is to determine wheth-
er—by traditional metrics—a treatment represents a high value. 

Third, and based on the understanding of patients’ lived 
experience, payers should consider employing alternative 
methods, such as multi-criteria decision analysis (MCDA),21 
to examine how different patient preferences affect estimated 
treatment value. Implementing a precision benefit design that 
helps to get high-value treatments to the average patient is a 
laudable goal, but a better goal would be to ensure that each 
patient receives a treatment that provides high value to them. 
MCDA can help quantitatively inform which treatments may 
provide the highest value to a specific patient, whose unique 
preferences were identified in step 1. 

Fourth, precision value assessment must be updated over 
time. As new treatments enter the market and new evidence on 
existing treatments emerge, the estimated value of these new 
treatments may change. Thus, payers will need to periodically 
revisit their precision benefit design based on this new evidence. 

Finally, payers must consider the administrative cost of im-
plementing precision benefit design and regularly updating 
their precision value assessment as new evidence emerges. With 
the recent advances in information technology, the cost to de-
sign and administer precision benefit design may fall and could 
soon become a viable option. 

conclusion
Precision value assessment can help use the latest clinical 
and real-world evidence, information on patient prefer-
ences, and novel viewpoints on value to help payers cre-
ate more flexible and customizable benefit design that can 

match appropriate patients more quickly with affordable, 
efficacious treatment options. 

While precision benefit design is conceptually appealing, 
it must also account for flexibility in treatment response, 
patient heterogeneity and long-term evidence development 
about treatment efficacy to ensure appropriate access to 
such therapies based on disease progression, failed first- and 
second-line therapies, and new evidence. Ultimately, preci-
sion medicine and precision benefit design must have, at its 
heart, the goal of improving the lives of those to whom it 
matters most: the patients. 
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