
Companies need blockbuster drugs to max-
imise their share price, which means a huge
investment in research and development

(R&D). It was estimated that the pharmaceutical
industry invested approximately $24 billion in
R&D in 19991. Despite this huge investment, the
chances of developing such a blockbuster drug are
small. As little as 4% of new chemical entities
(NCEs) will achieve world sales in excess of $200
million, and only 3% may achieve world sales of
between $100-200 million2. The role of health eco-
nomics in this R&D process has traditionally been
confined to the late discovery phases (Phase III and
IV) and it has often been considered as an after-
thought to the clinical trials. This traditional role is
changing however, with health economics becom-
ing an integral part of the R&D process from the
early drug development phases onwards. The recent
experiences with bodies such as NICE (National
Institute of Clinical Excellence) in the UK have
proven to many companies that if they cannot show
that their product is cost-effective, it will not sell.
Many companies are now performing economic
evaluations for their products much earlier in the
product’s development for a number of reasons:
� Classic drug discovery has largely been a process
of trial and error, with a myriad of failures for
every minor breakthrough and a significant time
period between discovery, development and
launch. The average R&D period for a drug lies
between 10 and 12 years, a period of high invest-
ment and no return for the industry. Recent devel-

opments in scientific and medical technology are
striving to speed the R&D process up, getting
drugs to the market quicker and therefore earning
a return on investment. As this process is acceler-
ating, it is in the interests of the pharmaceutical
industry to develop their health economic hypothe-
ses earlier, ensuring they have time to fully prepare
for the cost-effectiveness data that they must cap-
ture during the later phases of development. 
� It is always important to make the most informed
decisions when considering the ‘go: no go’ decisions
which pepper the R&D process, especially given the
increasingly competitive environment the pharma-
ceutical industry competes in. These decisions tra-
ditionally focused on issues regarding the safety,
tolerability and efficacy of the potential compound.
While these issues remain of paramount impor-
tance, economics is also now a key consideration.
For example, any new compound at this early stage
of development may have multiple possible indica-
tions for which it may be potentially developed. It
will be important to therefore consider the eco-
nomics of each possible indication. This will answer
a number of questions. Is my product cost-effective
against what is currently on the market in each indi-
cation? Why will my product be more cost-effective
in the future (eg, side-effect profile, efficacy, con-
venience)? What are the cost savings associated
with my product’s advantages? What pricing and
reimbursement hurdles might be expected? At my
product’s launch, who will actually be the key deci-
sion-maker for drug prescribing and what will be
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Health economic
considerations for
early drug discovery
The use of health economics in early phase development, while not an exact
science, can, when conjoined with clinical evidence, be a very valuable
information tool enabling companies to identify whether there is a market
worth pursuing while identifying issues that need to addressed in future trials
and for launch.
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the key messages that will influence them? Indeed,
even at these early stages of development, health
economics can help the company identify whether it
is really worth pursuing particular avenues of devel-
opment from a market perspective. Given that the
average drug costs £350 million to develop over a
10-12 year period, the right decisions at the right
time are crucial to a company’s success. 
� Because of the increasingly competitive environ-
ment in which pharmaceutical companies compete,
it is important to provide strong, transparent eco-
nomic arguments for new products, especially if a
premium price is sought. By introducing health eco-
nomics at the earlier phases of development it is eas-
ier to tailor later phase studies to fully address iden-
tified issues and therefore enhance the strength of
the information gathered to support product launch.
Health economic studies performed in Phase II, for
example, can shape the data collected in Phase III. In
essence, the increased depth of knowledge provided
at the earlier phases of development will strategical-
ly guide later development tactics.
� Increases in expenditure on medicines that are
higher than the level of increases in healthcare are
generally a feature of all Western health systems3.
As such, there is an atmosphere of cost contain-
ment and a need for evidence of ‘value for money’
throughout all of the markets the pharmaceutical
industry trade in. National pricing and reimburse-
ment bodies now request health economic evidence
to support the drug approval process. Australia,
Canada, Germany, Belgium, Finland, Norway,

France and the UK are all examples of countries
that have published health economic guidelines.
While not all of these countries have formally
adopted such guidelines within their regulatory
procedures, there is a growing trend for pre-
scribers, formulary gatekeepers and formal pricing
and reimbursement authorities to ask for and con-
sider health economic arguments alongside clinical
data in their evaluation of a new health technolo-
gy. Clinical trials have increasingly become viewed
as the proper setting for prospective economic data
provision at launch4. This need for additional
information has added to the competitive pressures
faced by the industry. However, it has also meant
that many companies are now introducing health
economics into the development phase much earli-
er on to ensure they have the correct information
at the later phases of development to support the
regulatory requirements.
� Finally, health economics is becoming a much
better understood subject. More healthcare
providers as well as those in the industry recognise
that high quality, relevant health economic evalua-
tions can add considerable value to the decision-
making process. As this has become more univer-
sally accepted, so has the use of health economic
evaluation at all levels of product development.

Common health economics studies
undertaken in early drug development
Health economics draws upon a wide cross-section
of economic theory including cost-benefit literature,

Figure 1
Health economics throughout

the development phases
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Phase IV: Objectives Approaches
Increase product experience Cost-effectiveness trials
Support lifecycle management Registries
Demonstrate long-term outcomes Claims analysis
Study QoL or HE specific endpoints Stand-alone HE study

Phase III: Objectives Approaches
Support regulatory submission Piggyback studies
Facilitate coverage and payment Modelling studies/interactive interfaces

Phase II: Objectives Approaches
Build market need Cost-effectiveness scenario analysis
Finalise data collection endpoints Literature review to identify outcomes

and instruments research endpoints
Instrument development and validation

Phase I: Objectives Approaches
Integration of outcomes research HE strategic plan
Into product development Burden of illness

Retrospective chart analysis
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welfare economics, public finance, consumer theo-
ry and industrial economics. Measuring health and
the effects of medical interventions upon health are
not new, however over recent decades this branch
of economics has received much more attention and
its value has become more recognised. The type of
studies undertaken during the early drug develop-
ment phases necessarily differs from those conduct-
ed in later development due to the different levels of
knowledge at each respective stage of development
(see Figure 1). The focus at this early stage is much
more on information gathering and scenario analy-
sis to help future strategic decisions. Early health
economic evaluation forms part of a cohesive prod-
uct development and marketing strategy. 

The most common strategy for developing eco-
nomic evaluation in Phase I and Phase II is econom-
ic modelling. The general approach is to collect data
from a number of sources on the current market and
then use these together with the currently known
profile of a new product for comparison. Essentially,
these model simulations build a view of the current
market and simultaneously project the future mar-
ket. A new product is then placed within this context.
Because of how these models are built, they are valu-
able tools for both clinical development and market-
ing. A model will show someone in clinical develop-
ment the current efficacy rates of products on the
market and the levels of different efficacy and
adverse events their product will need to address.
Hence, supposing a company had a new product that
treated chemotherapy-induced nausea, a model
could capture the probability of nausea for each
chemotherapy cycle for current treatment and allow
new product comparisons. Likewise, suppose that a
company had a new product that treated a side-effect
of cisplatin: a model might show that in a number of
cancers, cisplatin would be replaced by carboplatin
by the time the new product came to market. 

Capturing the path of the patient from diagnosis
to resolution, these models contribute to a full
understanding of the therapeutic area, potential
market and whether it is economically viable and
the possible positioning of the compound if it
reaches launch. They further capture the anticipat-
ed impact of the product on the market and asso-
ciated potential pricing and reimbursement hurdles
to overcome. Such models can be an essential tool
for both ‘go: no go’ clinical decisions and early
marketing strategy (see Figure 2). 

In order to build a model simulation for early
economic evaluation it is necessary to evaluate both
the burden of illness and the therapeutic market:
� The Burden of Illness. For every compound in
the early development phases it is essential to fully

understand the illness for which it may be indicat-
ed. Who are the patients? What are the prevalence,
incidence, co-morbidities and mortality rates?
How does this illness impact the patient, the
healthcare system and society both from a clinical
and economic perspective? What are the short-
term and long-term implications of the illness; are
both a consideration? What healthcare resources
are used in the current treatment of this illness –
medical personnel, outpatient visits, hospitalisa-
tion, medication, etc? Such studies identify the cur-
rent treatment pathways for a particular disease,
and the most relevant clinical outcomes and eco-
nomic considerations to help guide future studies.
A company can find these data through literature,
retrospective patient chart analyses, database
analyses and expert opinion. Often these data also
form part of the communication process of sensi-
tising the market to the unmet need that a new
product will fill.

Example: Male erectile dysfunction (ED) has
been defined as a failure to achieve and maintain
an erection sufficient for satisfactory sexual per-
formance. This medical condition has a significant
negative impact on quality of life, being associated
with a loss of self-image, self-confidence, relation-
ship difficulties and even chronic anger5. In 1995 it
was estimated that more than 152 million men
worldwide experienced ED and this number would
increase to approximately 322 million by 20256.
Current treatments for ED can be classified as oral,
intracavernosal injections, intraurethral supposito-
ries, topically applied creams, external vacuum
devices and surgical and psychological therapy.
Prior to 1998 treatments for ED were predomi-
nately local, including injection therapy and sup-
positories; mechanical vacuum devices were rarely
used. In April 1998, ViagraTM (sildenafil citrate),
became the first approved orally active treatment
for ED. 
� The Therapeutic Market. It is essential to consid-
er the market place that any compound may even-
tually be launched into. Is it worth the investment in
development to put a product into this market in the
future? Where are the major markets for such a
potential drug? Who are the current key players in
this market, how can this be quantified and what is
the status of their products (brand, near patent
expiry, generic, prices, etc)? What is the current
product pipeline like for this area and when are
other potential competitors due to be launched?
Who are the key decision-makers in this therapeutic
area – the GP, the consultant, the formulary gate-
keeper? What information do these decision-makers
require to prescribe a new product? What guidelines
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currently exist on a local, national or international
level and what are their key concerns (quality of life,
clinical outcome, value for money, hospitalisations,
etc)? What is the unmet need within the therapeutic
area: no known cure; treatments available but with
significant side-effects and therefore implications on
quality of life and cost. How are treatments admin-
istered: intravenous versus oral, once daily versus
twice or more daily? What are the current pricing
and reimbursement hurdles in each market and how
might these change in the foreseeable future?

Example: Considering the number of men expe-
riencing ED worldwide (potentially 322 million by
2025) the market might look enormous. In the UK
it was estimated that the NHS spent approximate-
ly £12 million annually on impotence treatments.
However, there are subtleties within each market
that may make it a much more difficult place to
compete in. Although the prevalence of ED among
men aged 40 to 70 years has been estimated to
range between 15-20%, only a small percentage of
men actually seek medical help and therefore, the
market potential may not be as substantial as first
anticipated. In addition, the financial implications

of providing medical treatment to such numbers
of ED patients has been seen as a serious challenge
to already under-funded national health systems.
This is especially true as the diagnosis of ED
depends on self-reporting, and there is a concern
that men who do not have ED but who wish to
enhance normal performance will present seeking
pharmacological treatment. Governments and
third party payers are concerned about the afford-
ability of treatment for a condition that is neither
life threatening or causes physical pain. This was
highlighted with the introduction of sildenafil in
Europe. Considering the UK, the impact of oral
sildenafil might have led to an annual drugs bill
for this drug alone in excess of £1 billion ($1.6 bil-
lion) a year if all men who might benefit were pre-
scribed the drug7. This possibility led to very
restrictive prescribing conditions for sildenafil in
the UK to control prescribing and cost. In France,
Spain, Italy and Germany there is no state reim-
bursement despite evidence of clinical and cost-
effectiveness8. In contrast, however, the drug is
free for anyone under the healthcare services in
Ireland and Sweden.

Figure 2
Modelling throughout the

development phases
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Phase 1-11

Strategy and scenario analysis

Market support in preparation for launch

Post-marketing support: increasing market

Mature product: maintaining market share

Phase III/IIIb Regulation Marketing

Models can be used to assess the cost of illness and to project a
product’s performance in the current and expected market: how
cost-effective will it be?

� The model is populated with clinical data and
published in a peer-reviewed journal

� An interface may be added showing cost-effectiveness
to budget holders

� Core messages from the model can be integrated into
a marketing programme and sales representatives
trained to explain such messages

The model is used as a disease map and for disease
management, illustrating the benefits of a product

The model is continuously updated (with changes in
treatment patterns) and competitor products may be placed
in the model for comparison
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Assessment of economic viability 
Given the availability of the information above it is
possible to assess the economic viability of a new
compound even at this early stage of development.
Anticipating the characteristics of the product in
comparison to current products available on the
market it is possible to conduct a full scenario
analysis with a model simulation. The probabilities
for a new product’s efficacy, side-effects and even
price can be varied to show their impact on a prod-
uct’s outcome and cost-effectiveness. In addition,
the relative impact of each market element can be
assessed together through what is referred to as a
model tornado analysis (see Figure 3). For exam-
ple, the length and subsequent cost of hospitalisa-
tion will most likely have a large influence on the
expected cost of a treatment. Indeed, as the com-
pound progresses through the phases of develop-
ment, the additional information can be fed into
this model to keep the decision-making process
informed of market potential. In addition, such
assessments will identify areas where key informa-
tion is potentially lacking. For example, to con-
vince prescribers, formulary gatekeepers and pric-
ing and reimbursement bodies, a company might
need to better capture and communicate the inci-
dence of ED in the general population. Another
company might need to prove the link between the
progression of ESRD and the control of hyper-
phosphatemia. Identification of such information
gaps during the early development phases will
allow sufficient time to design and validate such
instruments for use in later phases of development. 

Conclusion
The demands of both formal and informal pricing
and reimbursement authorities have meant that
economic evaluation is necessary much earlier in a
product’s development. While NICE brought this to
the consciousness of many in industry, the demands
for this data will only intensify. In the future, the
EC Commission would like to set up a network of
health technology assessment (HTA) agencies as
part of its new public health programme. There are
now 20 country-based HTA agencies in the
European Union and their role will be to advise
governments and clinicians on health policy-mak-
ing and practice in terms of the effectiveness and
cost-effectiveness of health technologies.

Health economics is not an exact science and
will not give a simple answer to whether a product
should continue down the development pathway,
but at the early phases of drug development it can
be a very valuable informational tool in combina-
tion with the clinical evidence to hand. In simple

terms it can help identify whether there is a market
worth pursuing and prepare the company for
potential issues that they need to address in future
trials and for launch. Introducing such concepts
within early phase development allows the product
specific health economic evaluations conducted in
phases III and IV to be tailored to the issues most
important to the market. As previously noted, the
best decisions are the most informed decisions,
therefore there is a role for health economics
throughout the whole development process. DDW
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Figure 3 Tornado analysis of variables affecting the expected cost of a treatment
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