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persuasion, positioning, and ultimately trying to demon-
strate value.

Just like in chess, today’s environment is about trying
to maximize the resources, the value of the piece, and
the value and the positioning of that piece on the board,
similar to advancing the value and the positioning of
manufacturing products, or the benefits that a health
plan offers. In the 1990s, many plans were criticized for
ultimately managing finance. Now, public programs and
private health plans ultimately have to manage and to
provide value in care management; that is a fundamen-
tal shift. 

Now we have another significant transition in the
marketplace. Previously, private sector players served as
the primary drivers and buyers. We are steadily moving
to a much more complex and politicized environment,
where the public sector is the regulator as well as the
principal buyer. We are moving away from an environ-
ment focused on novelty of products to one dedicated to
the value of products and ultimately the value of health-
care services (Table 2). 

This transformation is moving the power base, the
basic structure, and the decision-making tools and
strategies toward payers and purchasers. We are moving
toward an environment of increasing transparency in
prices and in performance of providers, particularly
physicians and hospitals. It is a transition from the mar-
ket-driven business practices—negotiation, contracts,
deals, concessions—between buyers and sellers and into
business practices that are increasingly rule- or regula-
tion-driven, in which the government says what can
and cannot be done, and where the government is
setting basic parameters within which the business
practices (ie, providers, health plans, employers, manu-
facturers) must operate.

The effectiveness of the approach in which manufac-
turers were trying to persuade customers and prescribers
about specific products has been diminished consider-
ably. Ultimately, we are moving toward a world in which
manufacturers must persuade and partner with federal
and state policymakers, opinion leaders, and health
plans to protect access, reward innovation, and ensure
appropriate coverage and payment policies.

Conclusion
Today’s environment is moving from a sales and mar-

keting approach, where the emphasis was on trying to
influence through sales and marketing efforts, to a world
that is research- and evidence-based, the world of com-
parative effectiveness analysis. These dynamics are
affecting all players in the marketplace, albeit in differ-
ent ways. These are some of the basic changes we can
anticipate in the near future in terms of policymaking
and the interactions in healthcare; and these are perhaps
made clear metaphorically by applying the rules of
checkers, poker, and chess to the evolution of the
business environment. ■

Figure Evolution of the Business of Innovation

Source: Health Results Group, LLC. 
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Table 2 Transformation of the Market

Source: Health Results Group, LLC. 
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In this changing healthcare system and tough economy,
there is an increased focus on developing medical
advances that not only are innovative but that also bring

clinical and economic value.

Market Dynamics Driving Value-based R&D
Several factors in the current marketplace are con-

tributing to this focus on value, including increased
entry of generic products, regulatory pressures, tighter
formulary controls, rising costs of product develop-
ment, increased transparency through better data man-
agement systems, and a focus on comparative effective-
ness/outcomes. The “perfect storm” generated by the
combination of these factors, along with the current
economy and the new administration, is providing an
opportunity to revolutionize the way pharmaceuticals
are brought to market. This new research and develop-
ment (R&D) process requires that payers, providers,
patients, and manufacturers all work closely together to
bring products to market that truly provide incremen-
tal value across all stakeholders. This article briefly dis-
cusses these factors and proposes hypotheses regarding
this more integrated R&D process.

One of the greatest hurdles to drug innovation today
is the cost and time to bring a product to market: it takes
an estimated $1.3 billion and 10 to 15 years to bring a
new drug from the laboratory to the pharmacy.1 The high
cost of product development is the result of several fac-
tors, including, but not limited to:
• Increased scrutiny over the safety of new agents 
• Push toward measuring outcomes and events in clini-

cal trials that increases the follow-up time and associ-
ated expense of clinical trials

• Shift to the development of biologics. 
In an attempt to overcome this hurdle, the pharma-

ceutical industry has continued to increase its spending
on R&D. Specifically, in 2000 the Pharmaceutical
Research and Manufacturers of America reported that
its member companies spent about $26 billion on R&D.1

This investment has almost doubled, with an estimated
$50.3 billion spent in 2008.1 Despite this growth in
R&D investment in recent years, the US Food and Drug
Administration (FDA) approvals of new molecular enti-
ties and biologics have remained stagnant.2 In addition,
a recent survey of 71 payers, covering approximately 120
million lives, indicated that the overall perceived value
of products brought to market in 2009 remains low.3

These trends highlight the need for stakeholders to col-
laborate early in the development process to ensure that
scarce resources are being spent on a sound clinical pro-
gram designed to demonstrate outcomes and produce
value-based products.

Continued pressure from generic drugs is another fac-
tor influencing the industry’s ability to invest resources
in innovation. Since 2003, there has been a marked
increase in the number of generics that have entered the
market. Generics represented 51% of total prescriptions
dispensed in 2003; by 2008 generics grew to 64% of total
prescriptions dispensed in the United States.4 And this
trend is going to continue. Patent expirations between
2007 and 2011 will amount to $64 billion in lost sales
from brand-name drugs (Figure 1),4 making a generi-
cized market the norm. The availability of generics as
“gold standard” treatments in several disease areas pro-
vides more leverage for buyers and drives the demand for
more innovative, value-based products. 

One such area of innovation has been the develop-
ment of biologic therapies. Recent estimates suggest that
about $87 billion of pharmaceutical sales were related to
biologics in 2008, which is about 12% of overall sales
globally. It is estimated that by about 2011, that per-
centage will double to about 25% of all revenues, which
will be about 50% of all new drug approvals in the
United States.5 The majority of biologics have been
focused on advancing the management of cancer
patients. In fact, many cancer types, for which none or
only 1 treatment option was available before, now have
several treatment options. Based on the FDA review
schedule for 2009, this trend will continue, and the
greatest number of new therapies will be for cancer
(Table). In addition, among the 633 biologics that are
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currently under development, the majority remain
focused in cancer therapies. However, comparing data
from 2006 and 2008, other clinical categories are begin-
ning to catch up with cancer therapies in the biotech-
nology pipeline, especially infectious diseases (N = 162)
and autoimmune disorders (N = 59) (Figure 2).5-7

Although the growth in biologics represents innova-
tion, there is a substantial financial impact to the health-
care system. The average cost of a biologic agent is
$55/day compared with $2/day for a traditional small-
molecule drug.5-7 Therefore, we are headed toward a cliff,
where healthcare is becoming even more unsustainable
from a cost perspective. This again highlights the need
for the industry to successfully implement a value-based
R&D process, in which new technologies offset medical
costs elsewhere in the system. 

A final factor worth mentioning is the national agen-
da to incorporate comparative effectiveness into our
healthcare system. Comparative effectiveness research is
already having an impact on the R&D process. It is
beginning to shape the way manufacturers interpret or
drive the research and make investment decisions. From
a business perspective, although controlled randomized
comparative head-to-head trials are important, it would
be cost prohibitive to conduct these types of trials for
every product in every disease area.

In addition, these prospective trials can take years to
measure the desired outcomes; therefore, their results
may be antiquated by the time they are available. It is
clear that a combination of prospective comparative tri-
als and retrospective/observational studies will be
required to effectively assess the value of healthcare
technologies. All stakeholders will need to recognize the
advantages and limitations of these trial designs and
embrace the value that they provide to assess the real-
world effectiveness of new therapies. 

Building the Value Proposition
The pharmaceutical industry is hearing the need for

change and is acting on it,8 although it is going to take
some time. Clearly, the focus is on early input, and pay-
ers will be asked to participate by giving their input ear-

2007
Ambien
Lotrel

Norvasc
Protonix
Toprol XL

2008
Depakote
Fosamax
Lamictal
Risperdal

2009b

Adderall XR
Altace

Prevacid
Topamax

2010b

Aricept 
Cozaar

Effexor XR
Levaquin

2011b

Actos
Lipitor
Plavix

Seroquel
Xalatan
Zyprexa

14.1
13.0

9.0a 9.8a

18.6a

aEstimated sales, by Cowen and Company and ING Investment Management.
bSome of the drugs whose patents are scheduled to expire.
Source: Dillon JM. Generics: coming wave is just what the fiscal doctor ordered.
ING Investment Weekly. February 25, 2008.

Figure 1 Drug Patent Expirations/Sales, 2004-2011

Table Therapies Up for FDA Review in 2009

Therapeutic areaa Agents, N

Cancer 8 

Diabetes 5 

Pain 4 

Mental disorders 4 

Neurologic disorders 3 

Anticoagulation 3 

Infectious diseases 3 

Gout 2 

Hereditary angioedema 2 

Child asthma 2 

Pulmonary arterial hypertension 2 

Respiratory distress syndrome/acute 
respiratory disease 2

aConditions with 1 agent each: atrial fibrillation, blood loss, cancer-
associated bone loss, chemotherapy-induced nausea, congestive heart
failure, enzyme replacement, gastroesophageal reflux disease, hyper-
tension, ocular allergy, osteoporosis, rheumatoid arthritis.
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lier in the process. Based on the survey of payers men-
tioned before, 55% of payers indicate that manufactur-
ers now seek their input in phase 3 clinical trial devel-
opment; this is up from 42% of payers in 2007.3 It is
anticipated that this trend will continue and shift to an
even earlier stage in the development process (ie, phase
2 trials).

To achieve this goal, convening multidisciplinary
panels that are comprised of all stakeholders—payers,
manufacturers, providers, employers—to not only talk
about the clinical aspects of R&D but also about the
business implications to each stakeholder for the product
in development will be critical. For instance, it is neces-

sary to balance the needs of manufacturers, payers, and
patients to ensure that manufacturers are able to make a
profit to continue to generate new innovations, but
those profits cannot be cost-prohibitive so that payers
cannot provide proper management for their respective
populations, who in turn will shift costs to the patients
directly. In such a scenario, patients will not be able to
afford the new therapies; therefore, there has to be ben-
efit to all sides. 

The shift to value-based R&D is also increasing the
overlap between the clinical development process and
the actual commercialization plan. Health outcomes sci-
entists, reimbursement specialists, and managed markets
experts are currently playing a larger role in the devel-
opment process. Experts from these various disciplines
must work hand in hand, along with clinical and mar-
keting teams, to develop a cohesive market strategy for
an emerging therapy. 

The first step in developing this cohesive strategy is
to conduct a market assessment using available data
from each of the groups that may influence future
acceptance/reimbursement of the product. Activities
in this assessment may include conducting a payer-mix
analysis, gathering existing clinical and health eco-
nomics data for the disease area and competitor prod-
ucts, evaluating quality measures and pay-for-perform-
ance metrics in the target disease areas, tracking
government policies that may affect the access or
physician reimbursement for the product, and deter-
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Biologics Pipeline
Therapeutic area 2006, N 2008, N

Cancer 210 254

Infectious diseases 50 162

Autoimmune disorders 44 59

AIDS/HIV 22 34

Respiratory disorders 13 27

Cardiovascular disorders 22 25

Blood disorders 10 20

Figure 2 Biologics Pipeline Continues to Grow: Focus on Specialty Pharmacy

Sources: Grabowski H, Cockburn I, Long G. The market for follow-on biologics: how will it evolve? Health Aff (Millwood). 2006;25:1291-1301; Schofield I.
Getting biosimilars to market. RAJ Pharma. 2007;6:369-371; Miller S, Houts J. Potential savings of biogenerics in the US. Express Scripts. February 2007:1-8.

Product X
launch

Validated
value
proposition

Patients using
product X remain
on therapy longer
and use less
medical resources
than competitor
products

Length of
therapy leads to
reduced medical
costs/improved
outcomes

Patients using
product X
remain on
therapy longer
(aligns with
HEDIS
measures)

• Less dropouts
due to adverse
events 

• Compliance
linked to
improved
outcomes and
lower costs

Aspirational
value
proposition 1

Aspirational
value
proposition 2

Aspirational
value
proposition 3

Figure 3 Building the Value Platform: Data Evolution
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mining if the necessary billing codes are available so
that physicians may be reimbursed for the product after
they administer it to the patient.  

Once these assessments are completed by the various
functional groups, the collection of information can be
evaluated to determine what gaps or unanswered ques-
tions exist. To address these questions, primary market
research should be conducted with the relevant stake-
holders who were identified during the payer-mix
analysis. All these steps should be completed as early as
possible in the development process to increase the
likelihood that the value of the product can be defined
and demonstrated to as many of the relevant stake-
holders as possible. 

Delivery Value
Figure 3 illustrates the concept of building an overall

value platform for a product based on data evolution.
This concept is designed to fulfill the need to deliver on
the brand promise or the value proposition that is being
created during the drug development/planning process.
Effective value planning allows the manufacturers to not
only evaluate which products to pursue based on their
potential value proposition when entering the market-
place but also to set the expectation of various stake-
holders and deliver or document that value proposition
once the product is on the market. With the growing
focus on tracking outcomes and the progress in data-cap-
turing systems (ie, electronic medical records, claims
databases), the ability of the various stakeholders to eval-
uate the true value of new medical technologies will con-
tinue to increase. Therefore, setting a defined and realis-
tic value proposition for the product at launch that can
be proved or reinforced over time will be a key charac-
teristic of successful emerging therapies. 

It is anticipated that this new value-driven approach
to R&D will change the contracting/reimbursement
ap proach between manufacturers and payers. It is like-
ly that we will see a shift from rebates that are based on
market share to rebates based on outcomes and per-
formance measures. This will not be a simple task,
because it will require stakeholders to think carefully
about generating end points and outcomes in clinical
development programs that can also be measured in the
real world in a timely fashion for business purposes.
However, this shift to value-based compensation will be

key to ensuring that this new model of value-based
R&D is sustainable and rewarded. 

Conclusion
Clearly, the bar is being raised across the industry

regarding which healthcare technologies are being
reimbursed. Value-based thinking has to start early in
the development process by getting input from the var-
ious internal stakeholders and external stakeholders.
There is a shift toward developing a long-term value
plan early on, and not just thinking about how to get a
product to market and generate revenues. This shift
toward a value-based reimbursement strategy cannot
occur if only 1 or 2 stakeholders are willing to come to
the table. That is why it is so important to reach across
the aisle to figure out how we are all going to work
together to ensure that we do not deplete the innova-
tions that are brought to the market.  ■
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Research and development (R&D) efforts in the
pharmaceutical industry historically have been 
driven by a quest for innovation based on novelty

rather than value. However, a transforming healthcare
environment characterized by multiple stakeholders and
perspectives requires that a structured approach to new
product development include hypotheses that resonate
with a different metric, that is, incorporating questions rel-
evant to payers and other stakeholders earlier in the
process, with all of the methodologic rigor associated with
the acquisition of traditional clinical end points. To achieve
this, the drug development process must be characterized
by novel interdependencies between various disciplines.
Those involved in R&D are experts at problem-solving,
but to solve the problem, they need to know the relevant
question, which is often missing from the equation.

A hypothetical clinical development program on
behalf of a fictitious, but representative, pharmaceutical
company—Xthera Pharma—is illustrative; it character-
izes the scientifically driven, commercially focused,
high-science, and novelty-based organization common
in the modern discovery/development process.

A Transforming Therapeutic
Xthera Pharma was founded by an internationally

recognized scientific advisory team that has significantly
contributed to the company’s current portfolio of prod-
ucts. Management has extensive pharmaceutical experi-
ence, and the corporate philosophy requires brisk market
introduction, with maximum commercial impact.
Recognizing that there is no economy of scale for inno-
vation, “transforming” small-molecule therapeutics for
type 2 diabetes are envisioned rather than agents 
that have incremental value. The first novel chemical
entity under evaluation (called Insu-Nectin) has phar-
macologic properties that imply a major therapeutic
breakthrough.

The Xthera management team is seasoned in the
drug-development process and understands the impor-
tance of executing to milestones and timelines, and the

mandate for throughput and deliverables. As one mem-
ber of the venture team once mused, “I don’t know the
science, and I can’t comment on the medicine, but I can
sure hold you accountable to the milestones, timelines,
and budgets that you gave me.” In an environment that
is increasingly competitive for resources, where product
failures are more common than successes, the ability to
articulate and execute a thoughtful development process
is usually a differentiator. Such is the nature of modern
pharmaceutical development.

Insu-Nectin targets adiponectin and preproinsulin
biology and has been optimized using data from gene
expression profiling in patients with type 2 diabetes. In
aggregate, the compound enhances insulin sensitivity
and normalizes insulin secretory response. Because
peripheral insulin resistance with insulin secretory
defect is almost universally present in the type 2 dia-
betic population, extensive clinical use is envisioned in
conjunction with exercise, appropriate diet, and
lifestyle modifications that will offer clear benefits. In
addition, the company hypothesizes that there is a hap-
lotype (a genetic profile) associated with more favor-
able response, and a diagnostic test has been included
in the development program. Thus, there is a potential
for “segmentation” of the type 2 diabetes market based
on a potential “bundled” diagnostic test that will help
to aggregate the patients who are more likely to
respond to that product and those who are less likely to
respond in a probabilistic, but not deterministic, fash-
ion. This will align the product with today’s focus on
personalized medicine. 

The introduction of new clinical hypotheses, ques-
tions that hitherto have not been considered as “essen-
tial,” ripples through every development program.
Staffing, funding, and timelines are affected, and agree-
ment on the rationale for additional data is paramount.
Where payers may see opportunities, drug developers see
challenges and complexities: should a program measure
all these end points?  Should the proposed program and
study designs include these end points as prespecified
objectives, or should the program pivot (as historical
data would clearly support) on the surrogate hemoglobin
(Hb) A1c to account for the majority of variations in out-
comes? For clarity, the program will measure all out-
comes of clinical interest, but not at a level of detail that
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will enable precise statistical inferences regarding the
effect, if any, on these measures. 

The safety, pharmacology, and toxicity data for Insu-
Nectin, established in a traditional investigational new
drug–enabling program, are acceptable. Data do not sug-
gest potential for appreciable pharmacokinetic interac-
tions with frequently used agents in type 2 diabetes, and
therefore, complementary adjunctive therapy is antici-
pated. However, this is a large, water-soluble molecule,
which has to be administered parenterally, that is, intra-
venously. Stability is limited at room temperature in the
current formulation, and as soon as it is constituted, it
has to be delivered. 

The Development Program
The phase 1 studies (n = 90 subjects) showed no

localized toxicity upon injecting this product and no
important systemic intolerance, except for a mild hyper-
sensitivity reaction (estimated base rate <5%), which
could be attenuated by pretreatment with antihista-
mines and corticosteroids. Pharmacodynamic effects
may persist for 1 month after administration of the com-
pound, which may ultimately be a benefit or a liability as
adverse effects may persist, consistent with the duration
of this compound’s biologic half-life. 

The proposed development plan is shown in the
Table. Phase 2 is about to begin, which will involve 3
dose-finding studies, placebo- and/or active-controlled.
The primary end point will be HbA1c, as mentioned
before. Studies are 12 weeks in duration and will sample
approximately 1200 patients in the process of determin-
ing an optimum regimen and the impact of genotypic
stratification on treatment response. 

Phase 3 will involve monotherapy and add-on thera-
py with metformin and pioglitazone. In the absence of
regulatory mandates in the United States, Xthera does
not intend to include comparative effectiveness studies.
Key clinical outcomes will be presented descriptively.
The phase 3 program is large enough to be able to detect
major cardiovascular risks (n = 2000 patients).
Prognostically important comorbidities will be permit-
ted. If there is a serious safety signal, it will likely be
detected at this stage, and confirmatory studies would be
considered as a postmarketing commitment. 

Conclusions
Xthera Pharma has discovered a compound that has

both symptomatic and disease-modification attributes.
It offers prospects for a transforming therapeutic rather
than an incremental addition to the current armamen-
tarium. It has shown acceptable tolerance and toxicity,

at least when given subacutely (ie, limited duration). It
does have to be administered in the clinic intravenous-
ly, but this once-monthly regimen mitigates the issue of
inconvenience to the patient. The company is hopeful
that it will have enough information to argue in front of
the regulatory bodies that a genetically based test will
identify relatively good versus relatively poor respon-
ders. And that data could be incorporated into a treat-
ment algorithm, which may reduce costs resulting from
inappropriate use. Indeed, the development staff has
raised the possibility that a highly significant effect in a
prespecified subgroup based on a crisply defined genetic
biomarker may offer prospects for approval even after
the overall analysis of the pivotal study is null, that is,
the overall study shows no difference. 

Xthera speculates that this product is going to
“explode” onto the market, with maximum utilization
by a variety of caregivers. This innovative product may
be transforming in terms of diabetes care, it appears to
be fully compatible with available therapies if used
adjunctively, and very aggressive pricing will reflect the
breakthrough nature of this treatment.  ■

Phase 1
• Healthy nondiabetic and type 2 patients 
• Acceptable IV tolerance 
• Potential hypersensitivity reaction (~<5%) 
• PK profile established 
• PD >> PK effects 
• Safe when used adjunctively 
• 90 subjects 
Phase 2
• 3 dose-finding studies 
• Placebo- and/or active-controlled 
• Optimum regimen and impact of renal impairment to be explored 
• Genotypic stratification for hypothesis generation 
• Primary end point, HbA1c
• 12-week duration, with extensions for safety data per NDA
• 1200 subjects 
Phase 3
• Monotherapy and add-on therapy with metformin and pioglitazone
• Genotypic stratification for hypothesis generation 
• Primary end point, HbA1c
• 24-week trial, with extensions for safety data per NDA
• No comparative effectiveness studies 
• Outcomes collected descriptively 
• Full package in special populations, requested pediatric

waivers/deferrals 
• 2000 subjects 

Hb indicates hemoglobin; IV, intravenous; NDA, new drug application; 
PD, pharmacodynamics; PK, pharmacokinetics.

Table Proposed Development
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