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The market designh encouraging pharmaceutical innovation

A number of recent articles critical of the pharmaceutical industry have, in our view, betrayed a fundamental
misunderstanding of its special ‘market design’. By this, we mean that market is profoundly shaped by legal and
regulatory restrictions due to the US FDA, intellectual property laws and the Hatch-Waxman Act [1]. Regulatory-
approved products with patent protection have a degree of monopoly — combining patent and regulatory exclusivity
— that lasts on average about 13—17 years [2]. During this time, the manufacturer has the exclusive right to sell their
compound, with marketing of copies being prohibited. However, this does not mean they are without competition
within the same drug category. As a result, the market design for innovative medicines is characterized by oligopolistic
competition among single-source products. The best product in its class may command a premium price and higher
sales volume during this period of protection. However, by law, the effective market exclusivity period will eventually
end, and either generics or biosimilars will be allowed to compete. The value of this monopoly power is limited
by market competition and time. This leads to a market framework that promotes medical innovation by offering
potentially large but uncertain returns for high-risk investments, while using competition to regulate prices in the
later stages of the product lifecycle. The pharmaceutical industry largely relies on a ‘blockbuster model’, where
the revenues generated by the highly successful products over the protected period must cover not only their own
development costs but also the costs of the many failed products that never make it to market (3]. This failure rate is
high and increasing: the probability of an oncology compound passing through all clinical trial phases and securing
regulatory approval is less than 10% (4.

Misunderstanding pharmaceutical market design

As an alternative, some have argued to regulate pharmaceutical prices based on a fixed rate of return above research
and development (R&D) costs, but this is impractical and, in our view, misguided. It not only fails to recognize
riskiness of these investments and the irrelevance in this market design of the costs of any specific product, but also
the difficulties in identifying relevant failed products and in measuring their costs. Furthermore, this perspective
would fail to convey the true value of novel medicines for patients and society, and thus stifle innovation by sending
no signals of value to investors in the highly risky field of drug development.

The misunderstanding of the pharmaceutical market is reflected in the recent article by Brinkhuis and colleagues
that attempted to explore the relationship between the benefit of oncology treatments approved by the European
Medicines Agency (EMA) and the revenues obtained from them by their manufacturers [5]. The authors concluded
that most drugs recover R&D costs within a few years. They used the median R&D cost from a study by Prasad ™=~ "
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and Mailankody for their analysis. However, trying to calculate R&D costs for any one molecule is notoriously
difficult, if not impossible [6]. The Prasad and Mailankody study suffers from selection bias (for example, it did not
factor in the R&D costs of the many companies that went out of business and only focused on small companies
where running costs are likely lower) (7], and also from information bias (for example, R&D costs likely occurred
at companies before the time periods that they analyzed) [s]. Similar studies trying to calculate R&D costs are also
afflicted by various issues (e.g., the study by Wouters ez al. which was unable to truly ascribe preclinical costs to
a specific drug [91). Moreover, even in the unlikely event that all R&D expenses are accurately accounted for, this
would still be irrelevant [10]. Manufacturers do not price specific medicines based on their own R&D costs: market-
based drug prices ultimately reflect the value and benefits they offer to patients, caregivers, healthcare systems
and society as a whole [10,11]. Pharmaceutical companies conduct pharmacoeconomic studies to demonstrate the
cost—effectiveness of their new medicines. Payers assess these studies and negotiate prices and access conditions for
specific products. In this market context, a new drug that more effectively addresses health problems or provides
a solution to a previously unsolved issue will generally command a higher price than existing alternatives. Indeed,
Brinkhuis and colleagues found that higher added benefit ratings for oncology treatments investigated (despite
this being defined predominantly by HTA agencies, who often only provide a narrow assessment on the value of
new therapies [1,12]) were generally accompanied by greater revenues. This also explains the ‘high’ initial prices of
hepatitis C treatments, which offered significant new value over previous therapies [11,13]. The prices of these drugs
were not set based on the amount spent on R&D: rather, they reflected the remarkable benefits these drugs delivered
to patients and healthcare systems, reducing future costs associated with more expensive medical interventions and
improving patient life expectancy and quality of life. Importantly, the race to bring these new drugs to market
involved multiple competitors. As subsequent companies introduced rival hepatitis C treatments, prices decreased
due to the availability of alternatives, prompting sellers to negotiate lower prices through discounts and rebates.
The incentives created by market-based prices drive innovation, which in turn can lead to price reductions.

The role of HEOR professionals in communicating the pharmaceutical market design

Itis crucial for health economics and outcomes research (HEOR) professionals to take a more active role in effectively
communicating the intricacies of the pharmaceutical market design to policymakers, healthcare stakeholders, and the
general public. Analyses such as that by Brinkhuis and colleagues make an implicit suggestion that pharmaceuticals
should follow a ‘cost-plus’ marketplace with a regulated rate of return, and this receives widespread attention.
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Figure 1. lllustration of the ‘blockbuster model’. The model relies on revenues arising from the small fraction of
successful drugs to support high risk, high reward investment in the entire industry which has a high rate of failure.
As such, it is irrelevant to calculate the cost of developing a single drug.

Adapted from Grabowski et al. with permission from [15].

R&D: Research and development.
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Notably, Senator Bernie Sanders has recently asked Novo Nordisk for the R&D costs of semaglutide, a treatment
for obesity [14]. It is imperative that we communicate that using R&D costs to determine pricing is flawed and
instead focus should be made on estimating the full value that a medicine provides to patients, their families and
society. The ‘blockbuster model’ (illustrated in Figure 1) [15], which relies on the revenues of successful drugs to
cover the costs of the many failed attempts, is often misunderstood or overlooked in discussions about drug pricing
and regulation. Of course, companies can still make profit on a ‘marginal’ product if the revenues cover the marginal
R&D cost and costs of production and distribution; but a company needs a few products averaging multiples of
average R&D cost to cover the failed products. This lack of understanding can lead to the implementation of
misguided policies, such as price controls based on simplistic cost-plus formulas, which fail to account for the
high failure rates and the true costs of bringing a new drug to market. If such policies become more widespread,
they could have severe consequences for the pharmaceutical industry, leading to reduced investment in R&D, and
ultimately resulting in fewer innovative treatments reaching patients.
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