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1 I ntroduction

1.1 Background and Objectives

The question of regulation, innovation and their impact on competitiveness in glo-
bal markets has been discussed for several decades. However, little has been done
to understand the effect of regulation on the capacity of European industry to inno-
vate and to introduce new products and services in the market. The debate has taken
place at a level of anecdotal evidence and poor systematic empirical foundations.
However, most of the approaches assume a static framework, not recognising the
long-term dynamic feedback loops between regulation and technical progress and
new markets. Finally, the majority of the expressed statements, especialy from in-
dustry, come to the conclusion that the negative impacts of regulation outweigh the
positive effects.

The study "New products and services. Analysis of regulations shaping new mar-
kets' aims to bridge the gap between the challenge to shape a regulatory frame-
work, which alows the emergence of new markets, and even to use regulation as an
instrument to foster innovation and the lack of adequate, reliable and systematic
knowledge on their interrelationship, by applying a methodological approach which
considers the complexity and interdependence of the multiple parameters and stake-
holders.1 Regulation can vary between private self-regulation of the involved stake-
holders and governmental mandatory regulation. This variety will be taken into ac-
count, as well as the interfaces of regulation to other spheres of public frameworks,
like the liability system or the Antitrust laws. The optimal solution, that means a
chieving an adequate balance between an environment fostering the introduction of
new products and services and securing consumer safety and environmental protec-
tion, depends on several aspects, like the respective technologies involved and pro-
ducts or services supplied.

Part B of the third interim report screens the regulatory framework of the pharma-
ceutical sector2 in Europe, the United States and Canada and reviews the existing
literature on the impact on innovation, in the sense of new pharmaceutical products.
The collected information and the results of this report will also be used as back-
ground for the collection of opinions and attitudes of a balanced representation of
stakeholders regarding the role of regulation shaping new markets.

1 In this report we use the definition of innovation applied in the third Community Innovation
Survey, which says "an innovation ... is a new or significantly improved product (good or servi-
ce) introduced to the market or the introduction ... of a new or significantly improved process."
(Source: Questionnaire for CIS 3)

2 The pharmaceutical sector is defined in this study by the NACE class 24.4.



The report is structured as follows: The introduction concludes with a short desc-
ription of the methodological approach applied. Chapter 2 gives an overview of the
general regulatory framework relevant for the pharmaceutical sector in Europe and
the United States and its impact on innovation. In chapter 3, three regulations in
specific fields are described and assessed regarding their impact on the development
and introduction of new pharmaceutica products. The report concludes with a
summary and a concluding remarks about the role of regulations for research and
development and new products in the pharmaceutical sector.

1.2 M ethodological Approach

The present report is based on the analysis of scientific literature, marketing sta-
tistics, press releases by companies and associations, as well as on the regulation
published in the respective official documents. The documents and information we-
re mainly identified by means of searchesin literature databases, e.g. MEDLINE, in
the internet, and from communications with experts in the field. Input especialy
concerning the situation in the USA and Canada was given by Prof. Mcintyre,
Georgia Tech Center for International Business Education and Research (CIBER).

Innovation and market development in the field of pharmacology is in general the
task of the pharmaceutical industry, which therefore carries out studies and does a
great deal of the analysis of the regulatory and other framework conditions of inno-
vation. Studies relating to the topic of the present report that come from authors that
are not directly affiliated to industry are rare but have been exploited as far as pos-
sible, e.g. the papers by Abraham and Lewis (2000) or Duetsch (1998).

Since independent studies concerning the correlation of regulation on the one hand
side and innovation and development of markets on the other side are nearly totally
missing, the present report is highly dependant on evaluation of the framework con-
ditions for innovation presented by representatives of pharmaceutical companies.
Whereas broad access of patients to drugs is a priority of the companies, the massi-
ve increase of health expenditures is not of their concern. This might bias the in-
dustry's perception of the link between regulation and innovative climate, which has
to be taken into account when publications by industry-associated authors are ana-
lysed asin the present study.



2 General Overview of the Regulatory Regimein the
Phar maceutical Sector in the EU and the
USA/Canada

"Balancing the opposing objectives of getting current drugs to existing patients on
the one hand, and creating new drugs for future patients on the other, has been at the
heart of drug industry policy since serious regulation of the sector first appeared"
(Albedo 20033, p. 15). This is how the (industry-prone) journal Pharmaceutical
Technology Europe puts the mgjor issue of the present report.

It is mainly industry sponsored — as opposed to government supported — research
which has led to much of the therapeutic innovation of recent decades (Montaner et
al. 2001). A rapid expansion of scientific discoveries and technological advances
like combinatorial chemistry, high-throughput screening, and genomics promised
unprecedented opportunities for pharmaceutical innovation in the 1990s. However,
political and economic pressures rose so that despite the political intention to speed
up the clinical development process the development of new pharmaceuticals aso
became more difficult (Dimasi 2001).

Industry and governments are concerned about the decreasing level of competitive-
ness of the European pharmaceutical industry (Gambardella et al. 2000). Since
1990, US pharmaceutical R&D investment has risen fivefold, compared to just 2.4
times in Europe. The industry attributes this development to the fragmentation of
the European market and to a price problem, resulting for example from parallel
trade (Dawson 2002). Parallel trade is the purchase of goods at low prices in one
country and the subsequent resale of those goods at higher prices in another
country. As the European Federation of Pharmaceutical Industry Associations3
(EFPIA) states, it is just those countries that favour innovation in their pricing poli-
cy which are the target of parallel trade from countries that impose the lowest price
(EFPIA 2001). Parallel trade amounted to €3.5 billion in 2000 (EFPIA 2002d).
Especialy the UK is affected, where approx. 15 % of the total market are parallel
imports. Even the UK government estimates that the resulting damage to pharma-
ceutical companies because of losses in turnover and profits exceed the cost savings
for the UK National Health Service NHS (Egler et al. 2002).

Over 560,000 persons work in the European pharmaceutical industry which is more
than two times the number of persons employed by US pharmaceutica companies

3 The European Federation of Pharmaceutical Industries and Associations (EFPIA) represents the
(particularly the research-based) pharmaceutical industry operating in Europe. Founded in 1978,
its members are 18 national pharmaceutical industry associations and 44 companies undertaking
research, development and manufacturing of medicinal products for human use in Europe
(EFPIA 2002d).



(Egler et a. 2002). But despite large markets and partially excellent basic research
centres in Europe, pharmaceutical companies increasingly distribute their R&D
facilities globally on the most important markets. Industry argues that Europe is
loosing competitiveness in this respect compared to the USA. Besides others, main
reasons for this are seen in high taxation, bureaucracy like labour and patent regula-
tion, approval times, and governmental price regulation (Throm 2002). As success-
ful new drugs may earn US$1 million per day in globa sales revenues (Abraham et
al. 2000), the earlier a drug comes to market and the longer it stays there is of
outstanding importance for the innovator. In the view of the EFPIA, Europe remains
less attractive for R&D investments than the USA. The economic and healthcare
environments, the science base, the investment conditions, the regulatory frame-
work, and societal attitudes towards new technologies all contribute to this unsatis-
factory situation (EFPIA 2001).

“It would be too simplistic to attribute the deterioration of the European pharmaceutical
environment to a single factor. Europe remains less attractive for R&D investments, pri-
marily because its economic environment is less favourable than in the USA. Other fac-
tors include the science base, the regulatory framework and societa attitudes towards
new technologies. US patients are better informed and more willing to embrace innovati-
on — they want to have the benefits of new approaches to healthcare and new treatments
immediately, and to use them effectively. In Europe, patients are less well informed and
healthcare systems are slower to adopt new technology and less willing or able to accept
and integrate these new technologies’.

Sir Tom McKillop, EFPIA President (June 2002)

This development can at least in part be attributed to regulatory issues: in Germany,
for example, the Association of Research-based Pharmaceutical Companies (VFA)
calls German hedlth legislation a "programme to hinder innovation, to stop invest-
ments and to reduce workplaces' (Scheuble 2002).

In order to better comply with the demands of the Common Market and to foster the
competitiveness of the European pharmaceutical industry, the European legislation
concerning the development and marketing of medicines is currently under review.
The influence of regulation on pharmaceutical innovation is on the agenda not only
in the EU, but aso in the USA: most of the medicaments that received market
authorisation in the 1990s in the USA were not new active substances but variations
of older drugs (National Institute for Health Care Management 2002). This indicates
difficulties in the innovative climate in the USA. These difficulties exist although
the protection of IPRs for prescription drugs in the USA has effectively been ex-
panded in recent years (National Institute for Health Care Management 2000).

These few examples illustrate the various issues that have to be dealt with in the
context of innovation and regulation in the pharmaceutical sector. Many conflicts of
diverging interests exist that at least in part cannot be fully resolved, for example



the demand of the companies which develop new drugs for along patent protection
period and high return on their research investments versus the interests of the pro-
ducers of generic drugs in early marketing of their products, and also versus the
health insurance and reimbursement agencies in their favour in prescribing cheaper
generic drugs, if they are available.

The most frequently named effect of regulations in the health care system on phar-
macological innovation is that smaller profits from marketing of pharmaceutical
products lead to reduced investments in R&D. This is frequently claimed by the
researching companies (Dawson 2002; Rahner 2002; Scheuble 2002). Neverthel ess,
a regulatory approach to maximising social and economic goals is not limited to
price regulation. For example, incentives can be implemented on the demand side,
as well as on the supply side (Jacobzone 2002). As Table 2-1 shows, there are many
starting points for the regulation of the market for pharmaceutical products. Howe-
ver, most of them (like reimbursement or advertising regulations, co-payments, dis-
count rates for health insurers, positive or negative lists of marketable products,
budget limits) have only indirect effects on the innovative performance of the
pharmaceutical industry. Since these instruments are in general under the responsi-
bility of the public health authorities, they will not be the main focus of the analysis.

Table 2-1: Starting points for regulation in pharmaceutical care

Regulated Actors Instruments
Price Quantity Information
Industry fixed prices, IPRs? product authorisation,
IPRs
Wholesalers fixed profit margins
Pharmacies fixed profit margins  obligation to sell in advertising

pharmacy, obligation
for prescription

Physicians budget limits negative list, average patient
patient budgets budgets,
advertising
Patients Co-payments obligation for advertising
prescription
Health insurance discount rates, negative list comparison values
companies fixed prices

Source;  adopted from Neubauer 2002.

4 |PRs, like patents, have indirect impacts on prices and quantities.



Instead, the following analysis will pay specia attention to the market authorisation
of human medicaments, especially of prescription drugs. The focus will lie on the
impact of EU level regulation on market development as compared to the situation
in the USA. National viewpoints from Canada and selected Member States are ad-
ded where they seem to be of particular interest. As far as market approval is con-
cerned, procedures and results for new active substances will be described in more
detail. However, relevant aspects concerning other types of drugs, especially gene-
ric products, will not be neglected.

After an overview of the relevant ingtitutions and regulatory principles, implemen-
tation of regulation and results, three examples are presented that are held to be
especialy instructive of the relationship between regulatory regimes on the one
hand side and R&D activities and market development on the other hand. The e-
xamples are (1) a comparison of European Agency for the Evaluation of Medicina
Products (EMEA) and US Food and Drug Administration (FDA) approval procedu-
res with special focus on standards for clinica trials, (2) the implementation of
standards of Good Clinical Practice (GCP), and (3) orphan medical products regu-
lation.

2.1 Principles

The path of a new drug from the idea to the product may be divided into two pha-
ses, namely drug discovery and drug development to its market introduction. Since
drug discovery itself has no negative impact on health and safety, regulation is not
an important issue. However, during the first part of drug development necessary
requirements for the first use in man are met by performing preclinical pharmacolo-
gical, toxicological and pharmacokinetic investigations in the animal and in in-vitro
testing. After afirst clinical-pharmacological profile of the new substance has been
established during phase I, the aim of phases Il and 111 is to determine the therapeu-
tic efficacy and tolerability in a large number of patients with the target indication
(Kuhlmann 2000). In addition, adverse drug reactions (ADRS) have to be notified in
post-marketing surveillance systems (phase V).

In all of the EU Member States under review, aswell asin the USA and Canada and
other industrialised countries, manufacturers need to submit adequate scientific evi-
dence on safety and efficacy to their national (or EU) competent authority to obtain
a product license. The national authorities evaluate and monitor the safety, effecti-
veness, and quality of pharmaceutical drugs. The national and supranational autho-
rities make use of various regulatory means to support innovation and competitive-
ness of their respective pharmaceutical industry and at the same time ensure satis-
factory access of their citizens to medicinal products and ascertain containment of
public health expenditures. The regulatory principles that are related to innovation



activities and market development are shortly described in the following pa
ragraphs.

Product liability

Product liability is an important issue that affects innovation. Product liability can
discourage product innovation but is an incentive for process innovation, so that it
can generaly be stated that product liability fosters innovation, except at very high
levels of liability (Cavaliere 2001).

Large differences exist between the European and the US system. General features
of the American legal system influence the large number and cost of product liabi-
lity claims in the US compared to Europe. These differences pertain to issues such
as the role of judges, how lawyers receive their compensation, and the use of expert
scientific testimony (Segal 1999).

The EC directive on product liability (85/374) was introduced with the am of stan-
dardising the different national legislation existing in this field and guaranteeing a
minimum level of product safety to al consumers in the European Union.. The di-
rective 85/374 aimed at implementing a common scheme of strict product liability
in European countries just when the US were experiencing a crisis in their liability
system. Therefore, the business community feared an increase in insurance rates
and the rise of claims and lawsuits that has characterised the American experience.
Cavaliere (2001) diagnoses a limited role of liability laws in implementing product
safety on the EU level. Thisis due to the case that national |legislation has been mo-
re frequently invoked than the respective EU Directive, but European consumers
tend to be less keen to ask for compensation through the civil law then do American
ones. One factor that contributes to this difference might be the costly access to
justice in Europe.

E-commerce or mail-order trade in medicines, but also consumer information issues

will rise additional questions about product liability with specific features for the
pharmaceutical sector (Mossialos et a. 2002).

211 EU

2111 Market for pharmaceutical products

In 2001, the production of pharmaceutical goods in Europe (including Switzerland
and Turkey) reached about 138,000 million EUR. Products for about 100,000 milli-
on EUR were exported and the imports valued about 72,000 million EUR. Between



1990 and 2000, the European market for pharmaceutical products grew at a rate of
about 7.3%, i.e. half the growth of the US market (EFPIA 2002d). Amongst the
other high-tech industries, the pharmaceutical sector in 1998 had the highest labour
productivity (Hubertus et al. 2001).

The European market for pharmaceuticals is characterised by fragmentation and
ongoing changes in regulation (EFPIA 2002d). The fragmentation of the market is
still growing to some extent as in some countries (Italy, Spain) the central responsi-
bility for health care is increasingly delegated to the regions. This might increase
the flexibility and competition, but also different standards and different regulations
and budget restrictions could arise inside a single country, what could lead to even
larger differencesin the supply of medicines for the patients (Fink-Anthe 2003).

Structure of the pharmaceutical industry

In the EU of the year 2000, 479,100 persons were employed in the pharmaceutical
sector, the average growth rate of employment was more than 2 % between 1985
and 2000 but declining to around 1% per year after 1990 (data from EUROSTAT;
Lienhardt et al. 2003). 88,200 employees are in charge of R&D matters (EFPIA
2002d). Throughout the EU, nearly 80% of the employees work for large enterpri-
ses Lienhardt et al. 2003).

The EFPIA represents about 2000 research-based companies throughout Europe.
With an estimated share of 35% or the world pharmaceutical output, Europe re-
mains the main manufacturing location, ahead of the US and Japan. The pharma-
ceutical industry isthe fifth largest industrial sector in the EU (EFPIA 2002d).

Besides the research-based industry, the generics industry is very relevant in the
EU. The European Generic medicines Association (EGA) is the representative body
for the European generic pharmaceutical industry. Formed in 1992 it represents
over 400 companies either directly or through national associations from throughout
the EU, Croatia, Cyprus, the Czech Republic, Hungary, Macedonia, Poland and
Slovenia. The companies account for over 85,000 employees. In 1999, the generic
market in Western Europe, i.e. the EU Member States, Switzerland, Iceland and
Norway, was worth around 10 Billion Euros (European Generic medicines Associ-
ation (EGA) 2003).

Reimbur sement of pharmaceutical expenditures

The systems for reimbursement of pharmaceutical expenditures directly affect the
demand for medicines and as a result the pharmaceutical industry's turnovers. In
general, the health care systems in general as the development and production of
pharmaceutical goods are strongly regulated. This is because health is a highly va-
lued good that has to be protected by the governments, and the effectiveness of



market principles in health care is questionable in many ways. However, many
Member States introduce stronger market mechanisms (Vandenbroucke 2002).

The European Community has no specific competence with regard to the pricing
and reimbursement of medicines. Nevertheless, also under the pressure of the in-
dustry, efforts are made to reduce the diversity of the heath systems, one example
isthe installation of the G10 High Level Group on Innovation and Provision of Me-
dicines. In addition, the Commission and the European Court of Justice had to deal
with various issues of competition in the health sector (Mossialos et al. 2002).

The health expenditures in all European and OECD countries are steadily increa-
sing, in part pushed by disproportionately rising drug costs. Despite the partly posi-
tive aspects from a growing health sector, the national governments use various
instruments to restrict the growth to stabilise the labour costs. In some countries,
cost-effectiveness criteria are applied to decide which medicines are granted reim-
bursement by the public health system. This "fourth hurdle" to market entry for
pharmaceutical products is challenged by the industry associations.

Which instruments are used depends on the type of health care system. The follo-
wing table characterises the three main types of healthcare systems. It shows, that
especialy in the private insurance systems, but also in the "Bismarck™ systems, the
opportunities for regulating the system's parameters are restricted.



Table2.1-1: Typesof health systems
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Specific feature

Tax-financed system
(, Beveridge*)

System financed by
subscription fees
(, Bismarck“)

Privateinsurance
system
(,Market")

Type

National health service

Social insurance

Pluralistic (Medica-
re/Medicaid — Managed
Care)

General definition

Governmentally regu-
lated care

Health care as warran-
ted basic right

Health services as
commodities

Financing Taxes (each tax payer | Subscriptions from Generaly private
has to contribute) employees/employers

Governmental inter- strong/direct mostly direct weak/indirect

vention

Role of professional not very strong strong very strong

organisations

Examples Scandinavian countries, | Japan, Germany, Fran- | USA, Switzerland

UK, Italy, Spain, Gree-
ce, Canada, Portugal

ce, Belgium, Nether-
lands, Austria

Source; adopted from Schmidt et al. 2002

Altogether, the national health systems and approaches to regulation vary very
much between the EU Member states. Even stronger differences exist to the USA in
this respect. The instruments which the Member States apply to regulate health care
expenditures and especially drug costs vary to a great extend and are also changing
rapidly over time. Thisis partly used for national interests, e.g. the protection of the
national industries (Abraham et al. 2003), but greatly contributes to the incomplete-
ness of the European pharmaceutical market.

Enlar gement

The accession of new Member states to the EU will significantly challenge the Eu-
ropean social system (Mossialos et a. 2002). Most of the candidate countries have a
larger growth in GNP than the EU-15 had in 2000 (EU-15: 3.3%, Turkey: 7.2%,
Estonia: 6.9%; EUROSTAT 2003). However, they partidly start at a relatively low
level of their GNP per capita ranging from 24% of the EU-15 GNP in Romania to
85% in Cyprus, but nearly all of them around or below 50% (EUROSTAT 2003).
Correlated to this, their health care standards and expenditures are relatively low.
This could restrict the ability of the industry to sell their products into those markets
and hinder the industry's attempts to win a higher political priority for spending on
pharmaceuticals (Albedo 2003b).
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Other potential risks are, for example, abrain drain of medical staff from the acces-
sion countries and a decrease in the quality of health for the EU-15. This might be
in part aresult of the freer circulation of diseases. Western countries could also suf-
fer from a reduction in research investments as clinical trials could be relocated to
Eastern countries with high expertise but lower costs. Other concerns are about pa-
tient movements, rising paralel trade (Albedo 2003b).

In the accession countries, up to 70% of the pharmaceuticals are generics, therefore
Eastern European countries would prefer a stronger position for the generics in-
dustry in the actual revision of the European pharmaceutical regulation (Fink-Anthe
2003). The CEEC countries have lower intellectual property standards and compa-
ratively poor patent coverage, they are considerable manufactueres of generics
(Mossialos et a. 2002). Generic firms in Hungary, Poland and the Czech Republic
will face tougher controls regarding what they can copy once they are in the EU. On
the other hand, an increase in the use of innovative medicines in the new Member
countriesis aconcern for the (Western based) industry (Albedo 2003b).

21.1.2 Phar maceutical regulation

The first European pharmaceutical directive (Directive 65/65/EEC) was a reaction
to the "thalidomide disaster" in the early 1960s. It aimed to establish and maintain a
high level of protection for public health (Review of EU Pharmaceutical Legidation
2003). A decade later, two Directives (75/318/EEC and 75/319/EEC) introduced the
mutual recognition, by Member States, of their respective national marketing autho-
risations.

Since 1985, a number of directives have been adopted with the aim of achieving a
single, EU-wide market for pharmaceuticals. A new European system for authori-
sing medicina products came into effect in January 1995 (Regulation 2309/93; Di-
rective 93/41/EEC). It offered two routes for authorising medicinal products:
"centralised" and "mutual recognition” procedure. In the same year, the European
Agency for the Evaluation of Medicinal Products (EMEA) began its activities.

The EU Council adopted directives in 1992 on the wholesale distribution, classifi-
cation for supply, labelling and packaging, and advertising of medicinal products
for human use. The EU aso introduced pharmacovigilance (i.e. the surveillance of
the safety of a medicinal product during its life on the market), requiring Member
States to establish national systems to collect and evaluate information on adverse
reactions to medicinal products and to take appropriate action where necessary (Re-
view of EU Pharmaceutical Legidation 2003).

The different Directives referring to medicinal products were codified by assemb-
ling them in Directive 2001/83/EC of the European Parliament and of the Council
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of 6 November 2001 on the Community code relating to medicinal products for
human use.

According to Directive 2001/83/EC, marketing authorisation for a medicina pro-
duct granted by a competent authority in one Member State ought to be recognised
by the competent authorities of the other Member States, unless there are serious
grounds for supposing that the authorisation of the medicinal product concerned
may present a risk to public health. In case of disagreement between Member Sta-
tes, a scientific evaluation of the matter has to be undertaken leading to a single
decision on the area of disagreement that is binding on the Member States concer-
ned. For the scientific evaluation, the Committee for Proprietary Medicinal Products
(CPMP) was established attached to the EMEA by Directive 2001/83/EC. It
constitutes two experts from each Member State.

In 2001, the Commission ordered a detailed assessment of the regulatory framework
for medicines. On the basis of this assessment as well as input from the G10 High
level groups, the Commission adopted a proposal for a comprehensive reform of the
EU pharmaceutical legislation. With respect to innovation-related legislation, the
review seeks to (Review of EU Pharmaceutical Legislation 2003):

+ make better use of EMEA and increase the range of products approved under the
centralised procedure;

+ increase access to and availability of new and innovative medicines e.g. by im-
proving authorisation mechanisms and creating a "fast-track” registration proce-
dure and making medicinal products available in advance of authorisation on a
"compassionate use" basis,

+ but also support the European generics industry by harmonising the data protec-
tion period at 10 years for all medicinal products and allowing tests on pharma
ceuticals to be performed in advance of the expiry of the patent;

+ rationalise, simplify and enhance transparency, including replacement of the 5-
year renewal procedure by reinforced pharmacovigilance monitoring.

To date, the proposa of the European Commission for the reformed regulation is
under discussion in the European Parliament (EP) and the other relevant stakehol-
ders.

5 The High Level Group on Innovation and Provision of Medicines — The G10 Medicines Group —
was set up by Commissioners Liikanen and Byrne in 2001. The objective of the group was to re-
view the extent to which current pharmaceutical, health and enterprise policies can achieve the
twin goals of both encouraging innovation and competitiveness and ensuring satisfactory delive-
ry of public health and social imperatives. The final report was published in May 2002 (High Le-
vel Group on innovation and provision of medicines 2002).
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212 USA and Canada

2121 Market for pharmaceutical products

The sales of the US pharmaceutical industry (PhRMA member companies) on ethi-
cal pharmaceuticals (i.e. prescription drugs) amounted to US$ 196,677.6 million in
2002 (PhRMA 2003). In Canada, sales by drug manufacturers reached CDN$11.5
billion in 2001 (Elgie 2002).

In the last decade, the US market for pharmaceutical products grew by 11.4%,
nearly twice the rate of the European market growth (EFPIA 2002d).

According to the US Census Bureau ({ US Census Bureau, 2001 1152 /id /d}) in the
year 1997, 203,337 employees (only those with payroll counted) worked in the
pharmaceutical medicine manufacturing in 1,761 establishments, thereof 1,428
companies. Nearly 70,000 employees worked in the field of R& D (PhRMA 2003).

The drug costs in the US for employed persons are mostly reimbursed by Health
Maintenance Organisations. Public funding is available through the Medicaid and
Medicare programs. In 1998, over 20% of national expenditure on prescription
drugs was publicly funded, and the Medicaid program accounted for over 80% of
this funding (Lichtenberg 2001).

2122 Phar maceutical regulation

Providing evidence of safety before marketing was first required by the Federal
Food, Drug, and Cosmetic (FDC) Act in 1938, but not until 1962 did firms also
have to show a drug's effectiveness before marketing (Farley 1995). Similar to Eu-
rope, in the USA in 1962 the "Kefauver-Harris'-amendment was introduced into
medicine regulation in response to the thalidomide tragedy. This amendment requi-
red extensive animal pharmacological and toxicological testing before a drug could
be tested in humans. The data from these studies had to be submitted in the form of
an IND ("Notice of Clamed Investigational Exemption for a New Drug") and ap-
proved by the FDA before clinical studies could begin. The amendment also requi-
red that manufacturers submit to the FDA "substantial evidence" of the unapproved
(investigational) drug's efficacy, as well as safety, in the form of an New Drug Ap-
plication (NDA) (Lichtenberg 2001).

In 1965, the Medicaid and Medicare programmes were established which had huge
effects on the demand for prescription drugs. In 1964, less than 4 % of nationa
expenditure on prescription drugs was publicly funded. Following the implementa-
tion of Medicare and Medicaid, in 1998, over 20 % of US national expenditure on
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prescription drugs was publicly funded, and the Medicaid programme accounted for
over 80 % of thisfunding (Lichtenberg 2001).

A further step in policy to explicitly foster innovation activity was the U.S. Orphan
Drug Act of 1983 which provides financial and practical incentives for the R&D of
drugsto treat rare diseases (see Chapter 3.3).

In 1992, the Prescription Drug User Fee Act (PDUFA) introduced the collection of
user fees from the pharmaceutical industry in order to increase the resources avai-
lable for premarket reviews and obliged the FDA to reduce the premarket review
times. In 1997, the Food and Drug Administration Modernization Act (FDAMA)
introduced a fast track review process decreasing the clinical study time for priority
drugs. These two acts reduced total development time by about 2.1 years between
1993 and 1999, resulting in a corresponding gain of effective patent life (National
Institute for Health Care Management 2000).

The Canadian pharmaceutical regulatory process is characterised by the intention to
address safety and binding promotion of pharmaceutical products more than the
regulation of the R&D process, unlike the United States.
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2.2 [ nstitutions
2.2.1 EU

The European Agency for the Evaluation of Medicinal Products (EMEA) began its
activitiesin 1995. Based in London, EMEA co-ordinates the scientific resources of
the Member States in order to evaluate and supervise medicinal products for both
human and veterinary use throughout the European Union. Within the EMEA, the
Committee for Proprietary Medicinal Products (CPMP) is the scientific committee
responsible for preparing the Agency's opinions on questions relating to the evalua-
tion of medicinal products for human use. It is made up of 30 members nominated
by the Member States. The Committee for Orphan Medicinal Products (COMP) is
in charge of the designation of new pharmaceuticals as orphan drugs, and the
Committee for veterinary medicinal products (CVMP) gives advice on medicines
for veterinary use.

In the following section, some national institutions are briefly described in order to
make obvious that even on the national level, several bodies are responsible for
drug regulation. In Germany, the registration of new medicaments is regulated by
the German Drug Law (Arzneimittelgesetz; AMG) introduced in 1961. The Federal
Institute for Drugs and Medical Devices (Bundesinstitut fir Arzneimittel und Medi-
zinprodukte, BfArM) is the federal authority which checks the reviews of efficacy,
safety and adequate pharmaceutical quality of finished medicinal products on the
basis of the German Drug Law and grants marketing authorisation. Licenses are
limited to five years. Renewals are granted upon application and after new evaluati-
on. The BfArM must be notified of variations to already licensed medicinal pro-
ducts. Mgjor variations can only be implemented after authorisation by the BfArM.
The Paul Ehrlich Institute is commissioned with the granting of marketing appro-
vals and the batch control of (immuno-)biological and haematological drugs. The
German authorities are given advice by expert approval commissions (Abraham et
al. 2000, Bundesinstitut fir Arzneimittel und Medizinprodukte 2003; Paul-Ehrlich-
Institut 2003).

In the UK, the most relevant legidlative act is the 1968 Medicines Act which requi-
red drug manufacturers to obtain approval from the government for clinical trials
and for the marketing of new drugs. Many aspects of the Medicines Act were super-
seded by EU legidlation in 1995. The institution in charge of licensing is the Medi-
cines Division of the Department of Health (DoH), it is assisted by a number of
expert advisory bodies, especially by the Medicines Commission and the highly
influential Committee on Safety of Medicines (CSM) (Abraham et al. 2000).

The Swedish medicines regulation advanced much earlier than in Germany or the
UK, it includes safety and efficacy issues since the 1930s. Marketing has to be ap-
proved by the Department of Drugs (SLA) within the National Board of Health and
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Welfare which is assisted by an advisory committee called "Board of Drugs' (Ab-
raham et al. 2000).

222 USA and Canada

In the USA, the FDA is responsible for the authorisation of new drugs. Since 1987,
FDA has two centres in charge of the evaluation of new pharmaceutical products,
the Center for Drug Evaluation and Research (CDER) and the Center for Biologics
Evaluation and Research (CBER). CDER originally consisted of six offices: Mana
gement, Compliance, Drug Standards, Drug Evaluation |, Drug Evauation 1, Epi-
demiology and Biostatistics, and Research Resources. As a response targeted at the
review of drugs for HIV, AIDS and other indications, the Division of Antiviral Pro-
ducts was established in 1988 within the Office of Drug Evaluation Il. CDER later
established the Office of Generic Drugs to assume responsibility for review of
Abbreviated New Drug Applications (ANDAS), which had been previously located
in the Office of Drug Standards. In addition, the Generic Drugs Advisory Commit-
tee was formed to assist the Office of Generic Drugs with approval issues.

Beginning in 1995, CDER underwent another centre-wide reorganisation, several
new offices were established and functions were moved. As of the mid 1990s,
CDER was the largest headquarters component of FDA, employing approximately
1,500 men and women working in several buildings. The changes made in 1995
were due to many companies moving their preclinical testing to European countries
where standards were less stringent. In order to curtail this exodus, the FDA clari-
fied its requirements especially concerning the acceptance of toxicology data.

Canada's federal department responsible for helping the people of Canada maintain
and improve their hedlth is called 'Headth Canada. Headth Canadas Therapeutic
Products Directorate (TPD) is the national authority that evaluates and monitors the
safety, effectiveness, and quality of pharmaceutical drugs, medical devices and o-
ther therapeutic products available to Canadians. The TPD is a federal agency sup-
ported by more than 700 scientists, doctors, technicians, administrators, and mana
gers. Before each pharmaceutical product is approved and launched on the market,
Canadian law requires evidence of each product's safety, effectiveness, and high
guality. The TPD helps to ensure that this evidence exists. The responsibility to
regulate therapeutic products in Canada is divided among several areas within the
Health Products and Food Branch (HPFB). The TPD regulates pharmaceutical
drugs, medical devices and disinfectants.
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2.3 I mplementation

The general requirements for safety and efficacy testing of a new drug are internati-
onally agreed and therefore the implementation of regulation is similar in al count-
ries with a magjor pharmaceutical industry. The process for the approva of a new
drug or medical device takes severa years on average. Of the many compounds that
are tested by drug manufacturers for therapeutic benefits, only 5 in 5,000 that enter
preclinical testing actually make it to human testing. Only 1 out of these 5 makes it
through the approval process and onto the market (Alliance Pharmaceutical Corp.
2003). Following is a chart diagramming the flow of potential drug products (Table
2.3-1).

The first step in a pharmaceutical product development is preclinical testing, where
the pharmaceutical company conducts laboratory and animal studies to show the
biological activity of the compound against the targeted disease, and the compound
is evaluated for safety. These tests take on average approximately three and a half
years (Alliance Pharmaceutical Corp. 2003).

After completing preclinical testing, the company files an Investigational New Drug
Application (IND) with its respective competent authority to begin to test the drug
in people. The IND shows results of previous experiments, how, where and by
whom the new studies will be conducted; the chemical structure of the compound;
how it is thought to work in the body; any toxic effects found in the animal studies;
and how the compound is manufactured.

Table 2.3-1: Phases of product development in the pharmaceutical sector

Preclinical Comp.

testing Phase | Phasell Phaselll author ) Phase IV
Years 35 1 2 3 25
Text Laboratory 20t080 100to300 1000 to 3000
opulation and animal 1 healthy patient patient File
Pop studies IND volunteers volunteers  volunteers NDA Additional
at Verify a Review post-
Assess comp. . Evauate effectiveness, comp. process’ marketing
Purpose | SAEy and adthor oo Ceffectiveness,  monitor  athor approval  testing
P biological . doy " look for side  adverse . required by
activity g effects  reactions from comp.
long-term use author.
SUCCESS 5,000 com- 1 com-
rate pounds 5 compound enter trials pound
evaluated approved

*) comp. author: competent authority, e.g. EMEA or FDA
Source:  adopted from Alliance Pharmaceutical Corp. 2003
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231 Clinical Studies

Clinical trials, i.e. tests of the active compound in human subjects, are conducted in
three different phases plus a fourth after approval (Table 2.3-1).

Phase | tests take about a year and involve about 20 to 80 healthy volunteers. The
tests study a drug's safety profile, including the safe dosage range. The studies also
determine pharmacokinetics and pharmacodynamics (i.e. how a drug is absorbed,
distributed, metabolised and excreted, the duration of its action), and possible and
optimal methods of drug administration.

In Phase 1, controlled studies of approximately 100 to 300 volunteer patients (peo-
ple with the disease) assess the drug's effectiveness, which takes on average about
two years. More safety datais gained as well as information concerning the effecti-
veness of the drug at treating the symptoms or conditions it is proposed for. It is
focused at determining the therapeutic effectiveness in subjects, with further atten-
tion to safety. The results of phase 2 are used to establish the parameters of phase
[l (Table 2.3-1).

Thisfinal phase of clinical trials involves severa hundred to thousands of individu-
a subjects who suffer from the specific condition or conditions that the drug is in-
tended to treat. This phase is to determine if the benefits of a treatment with the
tested compound are significant enough to outweigh the risks. The tests used in this
phase must be extremely thorough and meet rigorous standards, as they are the basis
for approval of the drug.

The conduct of clinical trials is regulated in detail by national or transnationa le-
gidation which reflects the standards of "Good Clinical Practise” (GCP; see Chapter
3.2) developed by the International Conference on Harmonisation of Technical Re-
quirements for Registration of Pharmaceuticals for Human Use (ICH) and the
World Medical Association's Declaration of Helsinki on Ethical Principles for Me-
dical Research Involving Human Subjects (World Medical Association 2002).

Following the completion of al three phases of clinical trials, the company analyses
all of the data and filesan NDA with its competent authority if the data successfully
demonstrate safety and effectiveness. The NDA must contain all of the scientific
information that the company has gathered. NDAs directed to FDA typically run to
100,000 pages or more. The review times differ from country to country and have
been subject to various attempts at regulation.
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2.3.2 Authorisation
2.3.21 General Procedure

Once the NDA was approved, the new medicine becomes available for physicians
to prescribe. The company must continue to submit periodic reports to the authority,
including any cases of adverse reactions and appropriate quality-control records.

There are two procedures to receive approval for NASs (New active substances) in
more than one EU Member State: the centralised procedure and the mutual recogni-
tion ("decentralised") procedure. Under the decentralised procedure a company or a
Member State can ask two or more Member States to recognise the marketing
authorisation granted by the Member State of the first approval (the "Reference
Member State'). Marketing authorisations by one Member State ought to be re-
cognised by the other Member States. Disagreements must be resolved by EMEA's
scientific committee, the Committee for Proprietary Medical Products (CPMP), the
outcome is binding on the Member States concerned. Refusal to accept an authori-
sation of another Member State requires the statement of reasons to suppose that the
authorisation might present arisk to public health within a short time frame (Abra-
ham et al. 2000).

The centralised procedure is mandatory for products derived from biotechnology
("List A products®) and optional for other NASs including products from human
blood or blood products ("List B products’). The decision is made by the CPMP
and is binding on all Member States. The EMEA centralised procedure as well as
authorisation by the FDA is described in more detail in Section 3.1.

The product approval process follows the same basic steps in the EU, the USA and
Canada. In general, there are only dlight differences concerning some details bet-
ween the analysed regions.

Canada's Food and Drugs Act covers a wide range of therapeutic products. Drugs
are authorised for sale in Canada once they have successfully gone through the drug
review process. This process is the means by which a drug application is reviewed
by scientists in the Therapeutic Products Directorate (TPD) of Health Canada, and
on occasion, by outside experts, to assess the safety, efficacy and quality of adrug.

When a company decides that it would like to market a drug in Canada, it files a
"New Drug Submission” with the TPD. This contains information and data about
the drug's safety, effectiveness and quality. It includes the results of the preclinical
and clinical studies, details regarding the production of the drug, packaging and
labelling details, and information regarding therapeutic clams and side effects. The
review processis as follows:
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(1) The TPD performs a thorough review of the submitted information, someti-
mes using externa consultants and advisory committees.

(2) The TPD evauates the safety, efficacy and quality data to assess the potential
benefits and risks of the drug.

(3) The TPD reviews the information that the company proposes to provide to
health care practitioners and consumers about the drug (e.g. the label, product
brochure).

(4) If, on completion of the review, the conclusion is that the benefits outweigh
the risks and that the risks can be mitigated, the drug is issued a Notice of
Compliance (NOC), as well as a Drug Identification Number (DIN) which
permits the company to market the drug in Canada and indicates the drug's of -
ficial approval in Canada.

(5) In addition, Health Canada laboratories may test certain biological products
before and after authorisation to sell in Canada has been issued. This is done
through its Lot Release Process, in order to monitor safety, efficacy and qua

lity.

The 'fourth hurdle' is commonly described as what has to be done to gain market
access and reimbursement for a pharmaceutical, medical technology, or biotech
product. Demonstrating to regulatory agencies just the product's safety, efficacy,
and quality (the first three hurdles) is no longer sufficient. Manufacturers must often
now demonstrate both clinical effectiveness (i.e. is the new product better than cur-
rently available alternatives, including no treatment?) as well as cost-effectiveness
(i.e. is the product good value for money?) in order to assure success in the mar-
ketplace. In the last few years there have been a number of governmental and non-
governmental agencies constituted for fourth hurdle reviews and recommendations
to governments and other funding and reimbursement agencies. The National Insti-
tute for Clinical Excellence (NICE) in the UK, although not the first such group, is
arguably the most visible and influential (Paul et al. 2001).

The procedures for NASs also apply for incrementally modified drugs (IMDs), that
means products with the same active ingredient as an approved product but diffe-
rences to some extent (i.e. new formulations, new combinations of active ingre-
dients, or new salts or esters of approved compounds) (National Institute for Health
Care Management 2002) and for Analogous products (Me-Too-products), i.e. new
molecules with analogous effects to known reference medicines or chemical inno-
vations without major therapeutic advantages (Neubauer 2002).

2322 Generic Products

In the EU as well as in the USA, according to a harmonisation by the TRIPS (Tra
de-Related Aspects of Intellectual Property Rights) agreement, patents have a life-
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span of 20 years from filing the patent, after that other firms may produce medica-
ments on the basis of the same active substance. They are called "generic" products
if they are used in the same application, in the same dosage, and for the same indi-
cation as reference (original) product (Neubauer 2002).

The view of the US Pharmaceuticas Research and Manufacturers Association
(PhRMA) — and other representatives of the researching pharmaceutical industry —
is that alowing faster access to cheaper generics discourages drug makers from
investing huge sums in the R&D of new substances (Cimons 2002). On the other
hand, generics are often less expensive than the original product, so that reimbur-
sement ingtitutions — and the manufacturers specialised in generic medicines — are
interested in early authorisation of generics for marketing.

Market authorisation has to be applied for generic products by the same procedure
taken by the reference medicinal product or in the country where the respective ori-
ginal product was authorised first.

In the USA, Abbreviated New Drug Application (ANDA) apply to new generic
drugs. Generic drug applications are termed "abbreviated" because they are gene-
rally not required to include preclinical and clinical data to establish safety and ef-
fectiveness. Instead, generic applicants must scientifically demonstrate that their
product is bioequivaent to the reference drug (i.e. performs in the same manner as
the innovator drug).

23.2.3 Orphan Drugs

According to Regulation (EC)No 141/2000, medicinal products shall be designated
as orphan medicinal products in the EU if they are intended for the diagnosis, pre-
vention or treatment of a serious disease and the disease israre, that means it affects
not more than five in 10,000 persons in the EU, or without incentives it is unlikely
that the marketing of the new medicinal product would generate sufficient returns to
justify the necessary investment. In addition, it is requested that no aternative pro-
duct has already been authorised in the Community or the new medicinal product
will be of significantly higher benefit to those affected by that disease compared to
an already-marketed product.

Orphan drug designation is given by FDA for diseases that are rare (less than
200,000 cases per annum in the USA). This designation alone was not associated
with a market effect on any phase of development in a study about biopharmaceuti-
cals asfar as development phase |lengths were concerned (Reichert 2000).

The relationship of orphan drugs regulation and market development is analysed in-
depth in Chapter 3.3 below.
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2324 Compassionate Use for Drugswithout Market Authorisation

In the USA and Canada, unapproved medicinal products (normally investigational
new drugs) can be used in patients with serious conditions for which no treatment
with regular market approval exists. Thisis called "compassionate use" of the pro-
duct. The Canadian Special Access Program (SAP) allows doctors to gain access to
drugs or medical devices that have not been licensed in Canada. The SAP isused in
emergency situations or when conventional therapies have failed, are unavailable or
are unsuitable to treat a patient. The drug or medical device is only released after
the TPD has determined that the need is legitimate and that a qualified physician is
involved.

In Europe, no regulation concerning compassionate use of drugs exists yet, the Re-
view of EU Pharmaceutical Legidation (2003) seeks to improve this situation by
harmonising the existing national regulations.

2.3.25 Priority Reviews/Fast Track Approval

Priority review products, as defined by the US CBER and CDER, are those pro-
ducts that, if approved, would provide a significant improvement in the safety or
effectiveness of the treatment, diagnosis or prevention of a serious or life-
threatening disease. Biopharmaceuticals with priority review status had a substanti-
ally shorter approval phase than standard products — but alonger mean clinical pha-
se (Reichert 2000).

In Canada, 'Priority Review' is a fast-track status granted to eligible new drug sub-
missions for human use, following review and approva of a request submitted by
the sponsoring company of the drug. Priority Review submissions are introduced
into Health Canada's drug review queue in accordance with an accelerated review
target of 180 days. Priority Review status assigns eligible submissions a shortened
review target of 180 days, compared to 300 days for non-priority.

Priority Review status may be granted to drug submissions intended for the treat-
ment, prevention or diagnosis of serious, life-threatening or severely debilitating
illnesses or conditions where there is no existing drug on the Canadian market with
the same profile or where the new product represents a significant improvement in
the benefit/risk profile over existing products. Priority submissions are subject to
the same quality, safety and efficacy requirements as non-priority submissions and
therefore the time required to review the information is the same. However, Priority
submissions are inserted into Health Canada's drug submission queue in accordance
with a shortened review target and, as such, may be reviewed in advance of non-
priority submissions.



23

Again, inthe EU priority reviewing is not yet available but isincluded in the reform
discussions. To divide the review times by nearly two as it is strived for in Canada
would require sufficient capacity on the side of the reviewers, but would contribute
to reduced time-to-market for urgently needed drugs.

233 Price Regulation and Market Parameters

Many forms of regulatory interventions like reimbursement, co-payments, discount
rates for health insurers, positive or negative lists of marketable products, budget
limits, and fixed profit margins have implications on the prices that can be achieved
on the market by the drug manufacturers.

Of the OECD countries, the United States, Canada and Mexico do not have a uni-
versal system for drug coverage by health insurers, and hence each of the insurance
bodies in these countries has to define its own list for reimbursement or its own
formulary. However, the governments subsidise the cost of prescription drugs for at
least some sectors of the population, and provide universal coverage of drugs to
specific groups (Jacobzone 2000).

Higher prices can be incentives for R&D activities of the pharmaceutical industry.
Although similar policies could not be developed in Europe, due to EU common
market rules, government decisions in many European countries have tried impli-
citly to alow higher pricesin order to influence the location decisions of multinati-
onal pharmaceutical companies in favour of their own country. In Canada, increases
to patent protection were contingent on industry commitments to increase R&D
spending from 5 % to 10 % of sales. In short, public authorities in OECD countries
are often ready to allow prices to reflect the high cost of R&D, provided it benefits
their own economy (Jacobzone 2000).

In the UK, for example, the current prescribing pricing policy favours the needs of
industry over those of the NHS and of individual patients. In a recent consultation
document, the UK government indicated an emerging policy that will provide for
the assessment of the effectiveness and cost effectiveness of important pharmaceu-
ticals in the NHS. In developing and implementing this policy, in the view of the
author much can be learnt from the situation in Australia, where pricing of drugsis
related directly to an assessment of their value for money in specific patient groups
(Freemantle 1999).

Also in the field of producing drugs, regulations are caled innovation-hindering
(Throm 2001). The authors refer to the production and control of medicaments, ac-
tive substances and starting materials, documentation standards, notification duties
for post-approval changes etc.
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234 Intellectual Property Rights Protection

The protection of IPRs has strong effects on the effective patent life of drugs, i.e.
the number of years remaining in a drug's patent term after the authority approves
the drug for market (National Institute for Health Care Management 2000).

In the EU aswell asin the USA patents have a life-span of 20 years, after that other
firms may produce medicaments on the basis of the same active substance. The de-
velopers of the original NASs are interested to keep market exclusivity as long as
possible to gain maximum returns on their R&D investment. The view of the US
Pharmaceuticals Research and Manufacturers Association (PhRMA) is that allo-
wing faster access to cheaper generics discourages drug makers from investing huge
sums in the research and development of new substances (Cimons 2002). On the
other side, the reimbursement institutions are interested in the development of gene-
ric drugs because of their regularly lower price. The lower prices of generic drugs
compared to patented original products allow to meet a growing demand while lea-
ving resources in the health budget for new drugs (Munio 1998).

In the USA, the Waxman-Hatch Act of 1984 attempted to balance the interests of
branded drug companies and the public's need for affordable medications by provi-
ding financia incentives for companies to invest in the development of new drugs
and by enabling generic drug companies to bring products to market faster and che-
aper (National Institute for Health Care Management 2000). Under the provision of
the act, the life of a new drug patent has been extended by the length of time taken
by the FDA to review the new drug application plus one half of the clinical testing
time, with a maximum extension of five years and no extension beyond fourteen
years of effective life (Duetsch 1998).

Now, as forecasts say that the expenditures for prescription drugs will nearly triple
in the next ten years (Hildebrand 2002c), the US government wants to accelerate the
access to market for generic products (Fink-Anthe 2002a). The FDA will support
generic products by a public information campaign that aims to inform the public
that generics are as safe as original drugs (Hildebrand 2002b).

New pharmaceutical products regularly are more expensive than older drugs (Nati-
ona Institute for Health Care Management 2002). In the USA, generics cost on
average less than one quarter of the original product. It is estimated that the produ-
cer of the original drug looses 80 % of its turnover from the original in the first two
years after the introduction of generic products. To delay the marketing of generics,
some companies apply for a patent for a dightly modified version of the origina
product which might result in a time-consuming legal case. In the future, only one
extension of 30 months for a patent shall be granted. This measure will reduce the
earnings of the origina drugs companies by about US$50 hillion (Fink-Anthe
2002a).
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In March 2000, the World Trade Organisation upheld the provision in Canada's
patent laws that allows generic drug manufacturers to develop (but not sell) their
cheaper versions of patented medicines before the 20-year patents expire. The deci-
sion prevents pharmaceutical companies from enjoying market monopolies beyond
their patent terms, avoiding what would otherwise be even lengthier delays in the
sale of cheaper, generic drugs in Canada (Elliott 2000). A similar regulation is
being discussed in the EU.

In the EU, it is planned to harmonise the periods for which it is prohibited to re-
search in generics for patented drugs to eight years. By now, the period is 10 years
in Germany and some other countries, but in part much lower in other Member
States and even much lower in the accession countries (Arzneimittelwerbung in der
EU 2002).

In the European Parliament's first reading of the proposed revision of the regulation,
the EP supported the proposal that generic medicinal products would be eligible to
apply for authorisation 8 years after the reference medicinal product is approved,
while the production and marketing of the generic medicinal product authorised on
this basis would have to wait an additional two years. This position was also sup-
ported by the European Generic Medicines Association (EGA). In opposition to
that, EFPIA supports the Commission's proposal to provide 10 years' protection of
the data collected plus an additional year for data generated to support new indicati-
ons developed when a product is already on the market (Review of EU Pharmaceu-
tical Legislation 2003).

Patents are often portrayed as the necessary reward to compensate pharmaceutical
firms for the huge costs and risks associated with FDA-mandated clinical trials of
new drugs. But the relationship between the patent system and other regulation of
drugs is more complex than this simple formulation suggests. Drug regulation ope-
rates in tandem with patents to make proprietary products profitable, and patents
themselves increasingly threaten to limit profitability by diverting profits el sewhere.
At the same time, resistance to high drug prices is prompting new state and federal
regulatory initiatives that threaten to reduce the value of drug patents (Eisenberg
2001).

2.35 I mpact of Regulation on Innovation Indicators

The amount of innovative activity in the pharmaceutical industry can be measured
either in terms of the resources committed to R&D or the results that are eventually
obtained (Duetsch 1998). The first can also be seen as "innovation input”, whereas
"Innovation output” mainly consists of patents, approved products and the devel op-
ment of markets for pharmaceutical products.
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2.35.1 R& D Expenditures

Over the past ten years, Europe’ s R& D basis has gradually eroded. Especially some
new |leading-edge technology research units have been transferred out of Europe,
mainly to the United States. R& D expenditures have doubled over the last 10 years
in Europe to reach €17 billion in 2000. In 1997, the US industry was able to overta-
ke Europe in terms of total amount of R&D expenditure. Between 1990 and 2001,
R&D investment in the USA rose fivefold, while in Europe it only grew 2.4 times
and have reached €24 hillion in 2000. R&D expenditure in Europe represented
1.90 % of the GDP in 2000, the same figure as in 1990, whereas in 1999, the USA
spent 2.64 % of their GDP in R&D and Japan 3.04 % (EFPIA 2001; 2002d; Figure
2.3-1).

Figure 2.3-1: Pharmaceutical R&D expenditure in Europe, USA and Japan
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Source:  EPPA, PARMA, JPMA,; cited from EFPIA (2001).

In 1990, major European research-based companies spent 73 % of their world-wide
R&D expenditures on the EU territory. In 1999, they spent only 59 % on the EU
territory. The USA was the main beneficiary of this transfer of R&D location
(EFPIA 2001).

In the last decade, the costs for the development of a new medicine increased from
approx. US$230 million to approx. US$800 million, the process takes 10 to 15
years (Kalish et a. 2002; Ruess et al. 2002).
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In the last decade, the proportion of US-American authors in journals for basic
pharmaceutical research as well as in clinical research decreased. However, Hilde-
brand (2002a) believes, an increase in US research funds might reverse this trend.

Historicaly, it is estimated that the US regulations of the year 1962 reduced overall
research spending by about 20 % to what would have been expected without them
(Duetsch 1998).

Nevertheless, it is not easy to show that these general developments are a direct
result from legislative acts. A more close relationship can be inferred from a in-
depth analysis in the case studies below. However, the "erosion” of European phar-
maceutical research compared to the USA is seen by the European pharmaceutical
industry to result from a "frustrating” situation including numerous factors most of
which are related to regulation (EFPIA 2001):

« market pricing for new medicines in Germany and the UK,

+ delaysin market access for new products,
lack of a climate that rewards innovation,

+ cost-containment policies that focus at the beginning of the product life rather
than at the end of the product life in the USA,

+ by far lower research funding than in the USA,

« trade distortions from the fragmented EU market and possible worsening by EU
enlargement,

+ "regulatory overkill" from European added to national regulations, and

+ in genera a negative general attitude towards new technologies, industry and
biotechnology in particular.
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Figure3-2:  Location of R&D spending by EU companies 1990-1999
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2.35.2 Innovative Output

The rate of new-drug introductions into the market does not exactly mirror the a
mount of R&D activity taking place. Incrementally new drugs like combination
products or new dosage forms as well as generic products greatly increase the num-
ber of new products on the market but need much less R&D activity than NASs
(Duetsch 1998). Therefore, in the following, patents and effective patent life as well
as market development are regarded as additional output parameters.

Patents

The protection of IPRs has strong effects on the effective patent life of drugs, i.e.
the number of years remaining in a drug's patent term after the authority approves
the drug for market (National Institute for Health Care Management 2000). Accor-
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ding to a study of the NIHCM the respective USA legal acts have led to an increase
in the effective patent life by at least 50 %, in some cases the effective patent life
doubled (National Institute for Health Care Management 2000).

With regard to IPR protection, Duetsch (1998) affirms a substantial influence of
patent protection on profits at least for the USA, since exclusive production of pa-
tented products generated a far higher share of profits than of salesin the largest US
firms of the 1960s as a result of the 1948 Patent Office permission to patent new
and useful drugs.

The market share of generic drugs in the USA islow and declining which indicates
that the supportive legidation (Waxman-Hatch Act) did not have a sustainable ef-
fect. A rapid growth of generic market penetration can rather be attributed to the
fact that in the first years of the Act many branded drugs went off patent and cost
containment efforts encouraged consumers to switch to this affordable aternative
(Nationa Institute for Health Care Management 2000). Generic drugs legislation is
again on the agenda and discussed controversialy in the USA (Wechder 2002).
Recently, FDA and private health insurers launch information campaigns to impro-
ve the acceptance of generic drugsin the public (Hildebrand 2002b).

Although its marginal long-term effect on the prescription rates for generics the
Waxman-Hatch Act succeeded in securing and increasing the effective patent life
period and thus increased the potential use of NASs for the pharmaceutical compa-
nies (National Institute for Health Care Management 2000).

M ar ket authorisation

Legidation can affect market authorisation of pharmaceuticals in several ways: re-
gulation of preclinical and clinical testing or other requirements to enter the authori-
sation procedure can be more or less demanding, thus affecting R&D costs and time
needed for the review process as well as influencing the probability of withdrawal
of the application or refusal of authorisation.

Most of the studies concerning this issue consider the impacts of regulation in the
USA.. In some cases, quite clear associations can be found: As Lichtenberg (2001)
states, the 1962 Kefauver-Harris amendment led to a significant, roughly 10-year
decline in the number of new drugs approved. The Prescription Drug User Fee Act
of 1992 increased the budget for, and accelerated, the drug approval process, and
thus may have led to a huge, abeit transitory, increase in the number of drugs ap-
proved in the mid 1990s (Lichtenberg 2001).

The Prescription Drug User Fee Act of 1992 and the Food and Drug Administration
Modernization Act of 1997 were effective in accelerating the premarket review pro-
cess and thus resulted in a gain of effective patent life and in enhanced possible



30

return on investment for the holders of the patents (Nationa Institute for Health
Care Management 2000).

The regulation of generic competition in the USA by 1984 included that generics
only had to prove bioequivalency with the original product instead of full completi-
on of the whole clinical testing. This had a "dramatic" impact at least for the years
following the act, as by 1991 the FDA approved 2000 generic applications (Duetsch
1998).

In a study to evaluate the impact of the 1984 Hatch-Waxman Act on prices and re-
turns in the pharmaceutical industry, the Congressional Budget Office had conclu-
ded that "the point in the life of an average drug at which generic entry occurs did
not change much under the act, because the average length of a patent extension
roughly offsets the average delay between patent expiration and generic entry that
existed before 1984" (cited from Lichtenberg 2001). Lichtenberg does not support
this conclusion since he finds that imitation lags have been considerably shorter
since 1984 than they were before 1984 (Lichtenberg 2001).

In the EU, historically, the time for approval of new medicines was shorter in the
UK than in other European countries and more new substances were marketed first
in the UK. As Abraham and Lewis (2000) state, this was the result of a more in-
dustry-friendly policy which was adopted by the other European countries some
time later.

The authorisation process is easier and more transparent in the USA than in Europe
but also more expensive (Ruess et al. 2002). In the last years as a reaction on market
withdrawals the FDA increased the requirements in terms of additional data and
studies what again increased the time to market (Ruess et al. 2002). The "increasing
conservatism” in the FDA authorisation policy reduced the number of products ap-
proved by the FDA (Hildebrand 2002a) and resulted in cases becoming increasingly
common in which a company received approva for a product in Europe but not in
the USA (Mitchell 2002).

Market development

An integrated domestic pharmaceutical market with stronger growth favours the
USA companies compared to their European counterparts. Between 1990 and 1998,
the USA market grew twice as fast as the European and Japanese markets in real
terms (EFPIA 2001; Figure 2.3-3).
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Figure 2.3-3: Breakdown of the world pharmaceutical market 1990-2000
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Figure 2.3-4: Tota expenditure on pharmaceutical goods as a share of GDP
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Figure 2.3-5 shows that in 1999 Belgium, Canada, Germany, Greece and the USA
had quite similar expenditures on pharmaceutical products as a share of the GDP,
after Canada and the USA underwent strong increases in the last two decades. Most
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of the other OECD countries spent less money on medicines (Jacobzone 2002). In
the 1980s, especially Canada showed one of the most rapid growth rates of total
pharmaceutical expenditure amongst the OECD countries, but the rate of growth
declined considerably in Canadain the 1990s (Jacobzone 2000).

The next figure indicates a strong correlation between expenditure on pharmaceuti-
cal goods and GDP. Those countries with higher GDP therefore are more inte-
resting markets for pharmaceutical goods than those with smaller productivity.

As a kind of compensation for the less fast growing domestic market, export is of
specia relevance for the European pharmaceutical industry. It increased by 370 %
since 1990 and reached arecord size of €89 billion in 2000 (Egler et a. 2002).

Historically, according to Lichtenberg (2001), the establishment of the Medicaid
and Medicare programmes in 1965 has had important effects on pharmaceutical
innovation via their effect on the demand for prescription drugs. In 1998, over
20 % of national expenditure on prescription drugs was publicly funded, and the
Medicaid programme accounted for over 80 % of this funding (Lichtenberg 2001).

Figure 2.3-5:  Link between total expenditure on pharmaceutical goods per capita
and GDP per capita at current exchange rates
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2.4 Summary

In al of the EU Member States as well as in the USA and Canada and other in-
dustrialised countries, manufacturers need to submit adequate scientific evidence on
safety and efficacy to their national (or EU) competent authority to obtain a product
license. The national authorities evaluate and monitor the safety, efficacy, and qua-
lity of pharmaceutical drugs. This broad agreement on the general requirements for
market authorisation can be largely attributed to shared general values and the
implementation of guidelines, which have been developed by the International Con-
ference on Harmonisation of Technical Requirements for Registration of Pharma-
ceuticals for Human Use (ICH) in recent years.

Parallel to these general attempts at harmonisation, the national and trans-national
authorities make use of various regulatory means to support innovation and compe-
titiveness of their respective pharmaceutical industry and at the same time ensure
satisfactory access of their citizens to medicina products and ascertain containment
of public health expenditures.

The first European pharmaceutical directive (Directive 65/65/EEC) was a reaction
to the "thalidomide disaster" in the early 1960s. It aimed to establish and maintain a
high level of protection for public heath. A decade later, two Directives
(75/318/EEC and 75/319/EEC) introduced the mutual recognition, by Member Sta-
tes, of their respective national marketing authorisations. Since 1985, a number of
directives have been adopted with the aim of achieving a single, EU-wide market
for pharmaceuticals. A new European system for authorising medicinal products
came into effect in January 1995 (Regulation 2309/936; Directive 93/41/EEC). It
offered two routes for authorising medicina products: "centralised" and "mutual
recognition” procedure. In the same year, EMEA began its activities.

In 2001, the Commission ordered a detailed assessment of the regulatory framework
for medicines. On the basis of this assessment as well as input from the High Level
Group on Innovation and Provision of Medicines (the "G10 Medicines Group"), the
Commission adopted a proposal for a comprehensive reform of the EU pharmaceu-
tical legidation. With respect to innovation-rel ated legislation, the review seeksto

+ make better use of EMEA and increase the range of products approved under the
centralised procedure;

+ increase access to and availability of new and innovative medicines e.g. by im-
proving authorisation mechanisms and creating a "fast-track” registration proce-
dure and making medicinal products available in advance of authorisation on a
"compassionate use" basis,
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+ but also support the European generics industry by harmonising the data protec-
tion period at 10 years for all medicina products and allowing tests on pharma-
ceuticals to be performed in advance of the expiry of the patent;

« rationalise, ssimplify and enhance transparency, including replacement of the 5-
year renewal procedure by reinforced pharmacovigilance monitoring.

Similar to Europe, in the USA in 1962 the "Kefauver-Harris' amendment was
introduced into medicine regulation in response to the thalidomide tragedy. This
amendment required extensive anima pharmacological and toxicological testing
before a drug could be tested in humans. The data from these studies had to be
submitted in the form of an IND ("Notice of Claimed Investigational Exemption for
a New Drug") and approved by the FDA before clinical studies could begin. The
amendment also required that manufacturers submit to the FDA "substantial evi-
dence" of the unapproved (investigational) drug's efficacy, as well as safety, in the
form of an New Drug Application (NDA). In 1992, the Prescription Drug User Fee
Act (PDUFA) introduced the collection of user fees from the pharmaceutical in-
dustry in order to increase the resources available for premarket reviews and obli-
ged the FDA to reduce the premarket review times. In 1997, the Food and Drug
Administration Modernization Act (FDAMA) introduced a fast-track review pro-
cess decreasing the clinical study time for priority drugs.

Besides the regulation of the requirements for and the process of market approval,
the protection of intellectual property rights exerts further impact on the develop-
ment of new drugs. International patent law is harmonised to a great extent. Howe-
ver, national differences occur in the regulation of generic medicines. This has its
impacts on the market share of generic products, and, because of its influence on the
revenues which can be drawn from the original products, on the capital that is avai-
lable for the development of new drugs.

Regulatory interventions can lead to changes in the innovative activity. This can be
clearly demonstrated by reviewing historical examples of maor legidative acts:
effects of regulation can be found on indicators of innovation such as the number of
clinical trials, R&D expenditures, the number of drug applications and authorisati-
ons, as well as on procedural indicators, especialy the time needed for the review
Process.

The picture becomes less clear when more recent cases are considered. The later
interventions are more restricted in scope because the general guidelines are already
in place. Secondly, innovation activity and the development of the pharmaceutical
markets are not only under the influence of regulation that is particularly directed to
this issue, but also to other legislation and non-legidative factors. The system of
pharmaceutical innovation has become more sophisticated and interlinked with
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other areas of regulation, especially the health care system, with in part contradicto-
ry goals, which reduces the possible impact of innovation regulation.

Important impacts on pharmaceutical innovation come especially from the reimbur-
sement of pharmaceuticals. Cost containment policies reduce the yield from medi-
cina products and — from the view of the pharmaceutical industry — reduce the pos-
sibility to develop new products.
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3 Selected Examples

On ageneral level it is difficult to determine the connection between regulatory acts
and innovative activity, like R&D development and market expansion. Therefore,
three regulatory topics of the regulatory framework relevant for the pharmaceutical
sector are analysed more closely: The procedures for reviewing new drugs, the
standards for clinical trials and orphan medicinal products. Comparisons between
the European and the US regulation stand in the centre of the following analyses.

31 Proceduresof EMEA and FDA for reviewing New Drug
Applications

The present chapter analyses the general procedures for the authorisation of medici-
nes of the EMEA compared to those of the US FDA. It is restricted to the EMEA
centralised procedure as opposed to the mutual recognition procedure because the
mutual recognition procedure is based on the existence of severa competent autho-
rities in the EU Member States and in the USA a counterpart exists only for the
centralised procedure.

311 Problem

As has been shown above, the review process for drugs seeking marketing authori-
sation has a high relevance for the decision of drug developing companies whether
and in which country to apply for marketing authorisation for their new substances.
Important factors seem to be the costs, requirements concerning application docu-
mentation, review times etc.

312 Rationality for Regulation

In deciding whether or not patients should be exposed to the risks imposed by a
newly developed drug, arisk-benefit assessment has to be made. As a consequence,
the risks and benefits of new drugs have to be determined with scientific methods,
the evidence has to be evaluated by competent authorities and market approval has
to be granted.

In 1990 the International Conference on Harmonization (ICH) effort was begun
with the intention of standardising the drug registration and approval process. The
ICH is ajoint initiative involving both regulators (from Europe, Japan and the Uni-
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ted States) and industry in scientific and technical discussions of the testing proce-
dures for new medicines. The need to rationalise and harmonise regulation was
driven by concerns over rising costs of health care, escalation of the cost of R&D
and the need to eliminate unnecessary delay in the global development and availa
bility of new medicines, whilst maintaining safeguards on quality, safety and effica-
cy, and regulatory obligations to protect public health. Standardised guidelines were
developed to help expedite communications with companies at the programme de-
sign stage. Much progress has been made in the ten years since the initiation of the
ICH, but the implementation and maintenance of the guidelines are in the early sta-
ges for mogt, if not al of the published guidelines (International Conference on
Harmonisation of Technical Requirements for Registration of Pharmaceuticals for
Human Use (ICH) 2003; Rockhold 2002).

In the harmonisation process within the ICH, the North American and Japanese
regulatory bodies tend to have followed initiatives introduced by the EU. This
might be the case because of the special experiences of EU authorities with harmo-
nisation of national regulations of the Member States (Abraham et a. 2000).

A second starting point for the regulation of clinical trials was the World Medical
Association's Declaration of Helsinki on Ethical Principles for Medica Research
Involving Human Subjects (World Medical Association 2002). As clinical testing
needs to be done with human subjects, the Declaration of Helsinki applies also to
pharmaceutical research. The Declaration has found its way into many national re-
gulations of clinical testing of new drugs.

3.1.3 Regulatory Principles

In order to remove obstacles to the internal market in pharmaceuticals, while at the
same time ensuring a high level of public health protection, the Community has
gradually developed a harmonised legislative framework for medicina products.
The first mgjor step was the adoption of Council Directive 65/65/EEC of 26 January
1965, stipulating that a medicinal product may only be placed on the market in the
EU after a marketing authorisation has been granted.

Despite the EU legislation which was amended several times later, the progress in
terms of completing the single market in pharmaceuticals was not satisfactory. The-
refore, a new system for the authorisation procedures was established with the a
doption of Regulation (CEE) 2309/93 as well as a number of Directives. This new
system entered into force in 1995 and implies the two procedures for the granting of
marketing authorisation for a medicinal products in the EU, the centralised and the
mutual recognition procedure (European Commission DG Enterprise 2001).
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The principles of good clinical practice as well as the commitment to the Declarati-
on of Helsinki are codified in Directive 2001/83/EC on the Community code rela-
ting to medicinal products for human use.

314 I mplementation
3141 EU

Since the publication of Regulation 2309/93 and Directive 93/41/EEC, effective
from January 1995, two routes exist for authorising medicinal productsin more than
one EU Member State: the "centralised" and the "mutual recognition” or "decentra-
lised" procedure.

Under the decentralised procedure a company or a Member State asks two or more
Member States to recognise the marketing authorisation granted by the Member
State of the first approval (the "Reference Member State”). Marketing authorisati-
ons by one Member State ought to be recognised by the other Member States. Di-
sagreements must be resolved by EMEA's scientific committee, the Committee for
Proprietary Medical Products (CPMP), the outcome is binding on the Member Sta-
tes concerned. Arbitration is quite restricted. Refusal to accept an authorisation of
another Member State requires the statement of reasons to suppose that the authori-
sation might present a risk to public heath within a short time frame (Abraham et
al. 2000).

The centralised procedure is mandatory for certain biotech-derived medicinal pro-
ducts and optional for other innovative pharmaceutical products. It works as fol-
lows: a pharmaceutical company which is established in the EU, submits a marke-
ting authorisation application to EMEA. In the range of the ICH members, the ap-
plication can be made in the form of a harmonised Common Technical Document
(CTD).

Drawing on scientific advice of the highest possible quality, the Agency co-
ordinates, through the 15 Member States, a single scientific evaluation of the appli-
cation. The applicant then obtains a single marketing authorisation, valid throughout
the EU.

At the EMEA, the CPMP gives an opinion about the authorisation which afterwards
has to be converted into marketing authorisation by the Commission. The CPMP
checks if the application meets the criteria, may commission tests to verify the ma-
nufacturer's methods and arrange for inspection of the manufacturing site. A mem-
ber is appointed the 'rapporteur’. The total time for permitted for arriving at an opi-
nion is 210 days. After that, the company is given the opportunity to answer questi-
ons that might still be open.
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After maximum 210 days (possibly extended by time for additional questions and
answers) the CPMP has to reach a opinion. Before day 300 CPMP has to finalise
the European Public Assessment Report (EPAR) in consultation with the company.
The report can be favourable or unfavourable for the drug application, when no
consensus can be obtained in the CPMP the magjority position is given as the opini-
on, and the applicant can appeal against the opinion. Otherwise, the opinion is for-
warded within 30 days to the Commission, the Member States and the applicant.
The Commission prepares a draft authorisation which must be approved by the
Standing Committee. After that, the Commission produces the final authorisation
documents. The authorisation is valid for five years and is renewable for five-year
periods. The CPMP can require post-marketing commitments as a condition of
authorisation (Abraham et al. 2000).

EMEA subcontracts much of the evauation work to around 2,300 specialists in
national regulatory bodies which could have advantages over the FDA system whe-
re most of the work is done in-house, because in case of poor performance part-time
evaluators can be more easily removed from the evaluation task than in-house agen-
cy staff (Frantz 2002).

3.14.2 USA

The evaluation of new drugs in the USA is the task of the FDA. FDA participates
actively in the drug development process, seeking to provide clear standards and
expectations. Sponsors are encouraged to meet with FDA at an "end of phase Il
conference" before carrying out the large-scale controlled clinical trials. At this con-
ference, FDA gives advice about the design of the sponsor's study plan to ensure
that the trials will be acceptable and avoid problems later on in the NDA review.
FDA aso provides advice, in the form of guidelines on how to submit and analyse
data in a marketing application (Farley 1995).

Preclinical phase

The FDA does not have much direct participation in the preclinical process, but
does have guidelines and standards in place to promote effective and quality tests
resulting in useful data. The FDA determines what data is needed to ensure that the
drug is safe enough to be used in clinical testing in humans.

After the preclinical tests are finished, the company must submit an Investigationa
New Drug Application (IND) to the CDER to begin to test the drug in people. The
information covers the following: results of al preclinical testing with full analysis
of implications on human pharmacology; a complete anaysis of the drug's chemi-
cal compound along with the GLP (Good Laboratory Practice) and GMP (Good
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Manufacturing Practice) methods used; description of proposed clinical testing,
including the qualifications of the investigator conducting them.

The desire to enhance innovation and promote further medical research limits the
FDA in some areas, especialy in the initia phases of the review process. The FDA
has been given only 30 days to complete a safety review of an IND and return a
determination on the filing to the company and sponsor. As such, the FDA focuses
on specific areas of the IND: Pharmacology and Toxicology review, Chemistry re-
view, and Clinical review. If the presented information shows a definite danger or
lack of attention to quality controls, the FDA may deny the company clinical trials.
The FDA may at its discretion issue a"clinical hold" if the IND is found insufficient
in any area, or apparent risks of using the drug in clinical trials are not clear. On the
other hand, if the FDA does not deliver a response to the IND within the 30-day
window, the sponsor is permitted to begin clinical trials. Silence by the FDA isin-
terpreted asimplicit permission.

When an application is received in the CDER, the 30-day review period starts. The
sponsor is notified of receipt and a project manager is assigned to the review and
immediately checks for deficiencies in the application itself. Within the 30-day re-
view period, any inadequacies can usually be remedied, some even over the phone
or by fax, others by formal amendment.

CDER can place a hold on clinical trias if they believe there is either sufficient
evidence for a danger to test subjects, or conversely if there is insufficient evidence
for the safety of test subjects. In addition, CDER has the power and authority to
hold all clinical trials that automatically exclude females of reproductive age due to
apossible risk of reproductive or developmental toxicity.

Clinical studies

If the FDA approves the IND, the clinical trials may be initiated. These trials provi-
de the bulk of the data for FDA approva of any new drug. The standards expected
of clinical trials were set in May 1998. This included information on the quantitati-
ve and qualitative standards for establishing drug effectiveness. There are no strict
rules as to the format of clinical trials, but most are divided into three phases (phase
| to I11, see above).

New Drug Application (NDA)

After Phase l11, al of the information from the entire clinical trials are compiled and
formatted for submission to the FDA in the "New Drug Application” (NDA). The
NDA is how a drug sponsor for a pharmaceutical company formally applies for
approval of a new product for marketing and distribution within the United States.
Currently, the FDA also accepts what is called a CTD, or Common Technical Do-
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cument. Likewise, drugs approved by the FDA can be submitted to the regulatory
bodies of these other regions. The CTD contains virtually the same quality and
quantity of information, but in a different format. By 2003, the FDA hopes all sub-
missions will be in the CTD format, thus further harmonising the three systems.

Prior to submitting the NDA, the FDA practically requires pre-submission meetings
with the sponsor. Thisis an attempt to ensure that the NDA has all required sections
and sufficient data to be reviewed. FDA resources are scarce in terms of manpower
relative to volume of data submitted, and they desire to use their time as effectively
as possible without wasting it on inadequate submissions.

NDA review

The initial processing of the NDA is similar to that of the IND. Technical sections
of the NDA are aso divided and sent to relevant divisions other than the primary
division in charge of review. A project manager is assigned to oversee the process.
Each reviewer undertakes a "completeness screening” to check that there is suffi-
cient data and information for processing. The review team meets within 45 days to
determine if the NDA should be further processed or turned down. If an NDA is
turned down, it is called “Refuse to File’, and carries a financial penalty for the
drug sponsor. 25 % of the full application fee is withheld if the NDA is listed as
“Refuse to File”, encouraging the sponsors to submit thorough and precise NDAS.

After determining the important studies supporting approval, FDA sends as-
signments to the field to make on-site inspections of the investigators who did the
work, to verify that it was valid. The divison may also participate in the inspecti-
ons.

The whole data bank is used to look for adverse effects. From analyses of the data,
FDA reviewers assess the benefit-to-risk relationship. If FDA's evaluation of studies
reveals magjor deficiencies, substantially more work by the sponsor may be needed,
ranging from further analyses to the conduct of new studies, thereby extending the
evauation time and delaying approval.

Funds provided by the Prescription Drug User Fee Act of 1992 allow the agency to
hire several hundred additional reviewers and support staff and expedite its move to
accepting computerised NDAS.

Target review times within FDA are six months to review and act on complete ap-
plications

«+ for "priority" drugs (those appearing to represent an advance over available the-
rapy) aswell as

«+ for supplements not requiring clinical datareview.
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Twelve months are the limit to review and act on

+ NDAsfor "standard" drugs (those appearing to have therapeutic qualities similar
to those of an already marketed drug) aswell as

« for supplements requiring clinical datareview and

« for complete applications resubmitted after receipt of a"not approvable” |etter.

In the review process, FDA frequently seeks advice from its standing advisory
committees on drugs. To be sure approval decisions reflect the most recent safety
data, FDA requires safety updates four months after the NDA is submitted, again
after it sends the firm an "approvable letter," and at other times if necessary. Upda-
tes must report new adverse reactions and important changes in the frequency or
severity of effects that are known. After FDA primary reviewers finish their evalu-
ation, an additional review is given by supervisory personnel.

Final actions

When the review is complete, FDA decides if the drug is either approved for mar-
keting, is "approvable,” provided minor changes are made, or is not approvable be-
cause of mgjor problems. In the last case, the applicant can amend or withdraw the
NDA or ask for a hearing. Once its NDA is approved, a drug is on the market as
soon as the firm is able to manage production and distribution.

Variations of and exceptionsto the general procedure

Under the accelerated approval rule, the agency can rely as a basis for drug appro-
val on areasonable "surrogate” endpoint, an effect of a drug on a marker of the di-
sease, rather than an actual effect on survival or illness.

A Treatment IND (investigational new drug application) allows promising drugs,
which are not yet approved for marketing, to be used in "expanded access" proto-
cols, that is relatively unrestricted studies in which the intent is not only to learn
more about the drug, but also to provide treatment for people with no real alternati-
ve (Farley 1995).

3.15 I mpact of Regulation on Innovation Indicators
The procedures for authorisation may possibly affect the R&D costs, for example

via the approval times, the number of applications submitted to the regulatory bo-
dies and the number of approvals granted.
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3.15.1 R&D Costs

In 1962, the US regulations added considerably to the requirements for drug appli-
cations. According to Duetsch (1998), this reduced overall research spending by
about 20 % to what would have been expected without them. As Duetsch points
out,

... Thisincrease in the extent and degree of regulatory control has been quite costly
to society, since some beneficial products were not brought to market when the
time and expenditure that was required to meet regulations reduced the expected
rate of return. (Duetsch 1998, p. 115)

A study released in November 2001 estimated the average cost of researching and
developing an NCE (or a new biological entity) at €895 million (EFPIA 2002d). As
Figure 3.1-1 shows, the cost of bringing a new chemical or biological entity to mar-
ket has dramatically increased by nearly five timesin the last decade.

Figure 3.1-1: Estimated full cost of bringing a new chemical or biological entity to
market
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Source:  Di Masi J. et a., Tufts University, 1991; Office of Technology Assessment (OTA), 1993;
Myers and Howe, 1997; Office of Health Economics & Lehman Brothers, U.K., 1999; Di
Masi J., Tufts University — Center for the Study of Drug Development, 2001; cited from
EFPIA 2002d, p. 19.
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The reasons for the increase are — according to EFPIA — high failure rates, the cost
of clinical trials and the amount of time needed to get approval by regulatory autho-
rities (EFPIA 2002d).

In the USA, between 1975 and 1985 industry expenditures on new product deve-
lopment mainly grew in areas such as clinical evaluation that are largely driven by
the need to obtain regulatory approval. Duetsch (1998) attributes that to an active
involvement of the FDA in the R&D process, for example its permission to block
execution or request modification of trial protocols. According to this author, this
gives reason to believe that the research strategies pursued by the pharmaceutical
firms were altered after the implementation of FDA's control over clinical testing of
drugsin 1962: from then on the firms had to consider expected regulatory costs and
delays in choosing among future research projects, so that the development of types
of drugs with reduced R&D costs, like anti-infectives, would be preferred to others
with higher costs.

3152 Applications

Data from EFPIA (2002d) show that in the period 1960-65 European companies
invented 65 % of NCEs placed on the world market, but by the end of the 1990s
this share had fallen to 40 % (with direct effects to new drug applications). The
latest data for the period 1997-2000 show the predominance of the United States
which has now become the leading innovator of new molecules in the world (Figure
3.1-2).

In the centralised procedure of EMEA, from 1995 to 2000 inclusive, 97 list-A-
applications were filed and 182 list-B-applications for a total of 279 applications.
The mutua recognition procedure was used for medicinal products like generics,
extensions of marketing authorisations already granted, medicina products having
followed the "concertation procedure’ (which was in place before the entry into
force of the centralised procedure) as well as for medicina products containing new
active substances. From 1995 to 2000, 988 procedures have been finalised under
this regime (European Commission DG Enterprise 2001).
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Figure 3.1-2:  Number of new chemical or biological entities (1987-2001)
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Source:  SCRIP— EFPIA calculations (according to nationality of mother company); cited from
EFPIA (2002d, p. 21).

3.15.3 Approvals

Frantz (2002) cites a Wood Mackenzie consultant who notes equally good or even
better review times of EMEA compared to FDA, and certainly better than national
European authorities. Most pharmaceutical companies would nevertheless first seek
FDA approval, asthe US market is the most important for them.

Until 2000, 155 medicines were authorised under the centralised procedure and 182
new medical products as well as 16 OTC products and 246 generics were approved
by mutual recognition. 309 mutual recognition procedures were withdrawn in at
least one Member State in order to avoid Community arbitration (European Com-
mission DG Enterprise 2001). In general, the centralised procedure is esteemed as
well-functioning and as especially contributing to the free movement of pharma-
ceutical goods on the Common Market.

In the USA, the increased need to demonstrate safety in the 1950s usually shortened
the effective duration of drug patents by a matter of months, not years, as has later
been the case (Duetsch 1998). The Prescription Drug User Fee Act, passed in 1992,
enhanced the FDA'’s productivity and efficiency by increasing the budget for, and
accelerating, the drug approval process (American Legal Network 2003). Between
1993 and 1996 a huge, abeit transitory, increase in the number of NMES approved
can be found, especialy in 1995 and 1996 (Lichtenberg 2001). As a result of the
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PDUFA, in the period of 1996 and 1997 92 new drugs were approved, which was
almost double the rate of approval of the previous years (American Legal Network
2003). Much of this increase can be attributed to the decline in mean and median
FDA approva times which decreased more than a third between 1992 and 1994,
from 30 months to less than 20 months.

Figure 3.1-3: Average review time for New Drug Applications in Canada
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Since 1999, FDA approval times for NMEs are increasing again. Despite measures
to reduce approval times, in the USA the average time for getting a drug from labo-
ratory to patient requires 14 years, the rigidity and high cost of regulation discrimi-
nate against smaller companies and drive the industry's focus toward blockbuster
(i.e. high turnover) drugs (Kalish et a. 2002).

The Canadian TPD has set internationally competitive performance targets for its
conduct of reviews. The length of time for review depends on the product being
submitted and the size and quality of the submission, and is influenced by TPD's
workload and human resources.

Currently, the process for the review of a drug takes an average of 18 months from
the time that a sponsor submits a New Drug Submission until the TPD makes a
marketing decision. The TPD has a Priority Review Process in place which allows
for afaster review to make available promising drug products for life-threatening or
severely debilitating conditions, such as cancer, AIDS, or Parkinson's Disease, for
which there are few effective therapies aready on the market. Figure 3.1-3 shows
average review time for New Drug Applications over the last years in Canada. Figu-
re 3.1-4 provides a comparison between other countries and Canada.
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Figure 3.1-4: Average review time for New Drug Applications in different
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3.1.6 Approval Procedures. Concluding Remarks

In the historical perspective, the analysis shows that the European and the US sys-
tem were triggered in their development mainly by the same stimuli and evolved in
quite similar ways. In both systems, the challenges are mainly the same, namely to
ensure the availability of high quality pharmaceutical products and to strengthen the
competitiveness of the national or regional industry. A crucial point is the duration
of the review process with the competent authority which was subject to severd
attempts at regulatory intervention. These amendments to existing regulation mostly
had a significant, but very often also transient effect in the intended direction. For
example, in the USA, the Prescription Drug User Fee Act was effective in the re-
duction of the approval times which resulted in a significant increase in the number
of drug approvals, but later on the approval times began to rise again, because of
growing safety standards, among other factors.

A second factor affecting the innovative activity are the R&D costs, which in gene-
ral rose due to the increased requirements for approval in the 1960s. No really ef-
fective measure was found to stop this trend for NASs, whereas for generic and
over the counter drugs the procedures were simplified (e.g. restriction on bioequi-
valency as criterion for approval) and therefore the research costs should have dec-
reased.
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In Europe, the creation of the EMEA and the centralised authorisation procedure
were major steps to overcome hindrances from conflicting national approva poli-
cies. The European Commission values the decentralised authorisation procedure
because of its ability to maintain a decentralised evaluation capability, involve the
national authorities in the system and help to build a consistent and efficient Com-
munity system (European Commission DG Enterprise 2001). As the numbers of
applications and approvals under the centralised procedure show, the industry in
genera accepts this step, although the companies also want the mutual recognition
procedure to be maintained for flexibility reasons, whereas the European Parliament
even supports for a central authorisation procedure all new medicines.

In the last years, the ICH process led to a far-reaching harmonisation of standards
and procedures of the competent authorities in the approval of medicines, which led
to aloss of nearly all degrees of freedom in the general authorisation procedure.
Instruments left to influence the innovative behaviour of the national or regional
actors in the pharmaceutical industry were exceptions to the general procedure like
fast-track approvals, Treatment INDs, and special incentives for innovation in the
form of research funding, orphan drug designation, intensified consultation and
support for the applicants, and so on. Indirect measures such as the protection of
patented against generic drugs complemented the bundle of measures to strengthen
the market for original new drugs. However, generics are held to be a building
block to contain the exploding health expenditures (and, besides, the generics in-
dustry is arelevant factor for many countries, too) and this is why also the effect of
protection against generic drugs to foster innovative activity is limited, like the o-
ther attempts to support innovation viathe approval process.

3.2 | mplementation of Standardsfor Clinical Trials:
Good Clinical Practice

321 Problem

The standards for clinical trials define the requirements which have to be met by the
researchers in carrying-out and documenting the research and which therefore di-
rectly affect the costs of clinical testing for the sponsors. In the industrialised count-
ries these requirements are harmonised to a high degree. However, differences exist
in the implementation of the standards which influence the competitiveness of the
countries as market for clinical testing and — secondly — the competitiveness of the
national or regional industry and the early availability of new drugs.
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3.2.2 Rationality for Regulation

Similar to the regulation of approval procedures, the ICH seeks for common stan-
dards for clinical studies. The ICH brings together the regulatory authorities of Eu-
rope, Japan and the United States and experts from the pharmaceutical industry
(including EFPIA and FDA) to discuss scientific and technical aspects of product
registration. The purpose is to make recommendations on ways to achieve greater
harmonisation in the interpretation and application of technical guidelines and re-
quirements for product registration in order to reduce or obviate the need to dupli-
cate the testing carried out during the R&D of new medicines and especially to fa
cilitate the mutual acceptance of clinical data by the regulatory authorities (Interna-
tional Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH) 2003). One of the most important areas of
action is the development of guidelines for the carrying-out and the documentation
of clinical trials. These guidelines are called guidelines for "Good Clinical Practice”
(GCP).

3.2.3 Regulatory Principles

The work of the ICH regarding GCP includes the following topics and respective
guidelines:

+ Quality topics, i.e., those relating to chemica and pharmaceutical Quality Assu-
rance, e.g. Q1 Stability Testing, Q3 Impurity Testing

+ Safety topics, i.e., those relating to in vitro and in vivo pre-clinical studies, e.g.
S1 Carcinogenicity Testing, S2 Genotoxicity Testing

« Efficacy topics, i.e., those relating to clinical studies in human subject, e.g. E4
Dose Response Studies, Carcinogenicity Testing, E6 Good Clinical Practices.

« Multidisciplinary topics, i.e., cross-cutting topics which do not fit uniquely into
one of the above categories (Medical Terminology; Electronic Standards for
Transmission of Regulatory Information; Timing of Pre-clinical Studiesin Rela-
tion to Clinical Trials and The Common Technical Document)

As stated above, ethical standards for clinical trials are laid down in the World Me-
dical Association's Declaration of Helsinki. Maybe the most renown requirement
stated in the Declaration is the call for "informed consent” of the persons involved
in research (World Medical Association 2002). The Declaration includes the prece-
dence of considerations related to the well-being of the human subject over the inte-
rests of science and society. Ethical review committees are called for to review the
study protocol. The committee has the right to monitor ongoing trials. The resear-
cher has the obligation to provide monitoring information to the committee, especi-
ally any serious adverse events. The principles of the Declaration are aso referred
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to in the ICH standards, especially as far as ethical review committees are concer-
ned.

Article 29 of the Declaration is under discussion. It states that "the benefits, risks,
burdens and effectiveness of a new method should be tested against those of the
best current prophylactic, diagnostic, and therapeutic methods. This does not exclu-
de the use of placebo, or no treatment, in studies where no proven prophylactic,
diagnostic or therapeutic method exists' (World Medical Association 2002).

In the view of Pharmaceutical Research and Manufacturers of America (PhRMA),
the trade association representing the research-based pharmaceutical industry in the
United States, the revised Declaration has the potential to raise significant unneces-
sary barriers to the R&D process that could delay the advent of therapeutic alterna-
tives to address unmet medical needs. PhARMA particularly argues against the prio-
rity of trials with active-controlled comparison groups over placebo-controlled trials
(PhRMA 2001). PhARMA claims that placebo-controlled trial designs are often the
only design that permit the unambiguous assessment of efficacy, safety, and tolera-
bility, and that active-controlled equivalence/non-inferiority trials often could not
rule out the possibility that two therapies were equally ineffective, rather than e-
qually effective. Furthermore, in some cases only placebo-controlled trials might
show improvements in safety despite similar efficacy.

PhRMA (2001) also criticises article 30 of the Declaration: Clinical trial sponsors
could not guarantee the provision of treatment at the end of aclinical trial, and such
an obligation would also conflict with the Declaration’s stance against 'undue indu-
cement' to trial participants to participate in research.

3.24 I mplementation

The Declaration or Helsinki, in various forms, is cited in regulations and guidelines
relating to clinical trias world-wide, including those of the Nationa Institutes of
Health (NIH) and the FDA in the USA, the EMEA, the Council for International
Organizations of Medical Sciences (CIOMS), and the ICH (PhRMA 2001). The
principles of good clinical practice as well as the commitment to the Declaration of
Helsinki are codified in Directive 2001/83/EC on the Community code relating to
medicinal products for human use.

Asthe ICH process goes on and new common guidelines are developed, these stan-
dards are implemented in EU (incl. Member States), US and Japanese legislation.



51

3241 EU

The Clinical Trials Directive 2001/20/EC was adopted in 2001 and is expected to be
implemented by EU Member States by May 2004. Severa issues are under discus-
sion:

In general, the industry demands to consider the differences in the framework con-
ditions and in public funding for clinical trials (Fink-Anthe 2002b). In its reactions
on clinical guidelines regulation, the industry is concerned that alack of consistency
in the development of guidelines/guidance and the extent of Member State discreti-
on proposed will lead to confusion, discrepancies, and/or divergent interpretation by
Member States impacting the quality and speed of clinical studies and leading to a
consequential disincentive to sponsors of European clinical research. The basic re-
guirements of the Directive should not be exceeded e.g. by atoo complex database,
increased bureaucracy and administrative burden, by divergent dossier requirements
by Member States, divergent interpretation of pharmacovigilance reporting requi-
rements (EFPIA 2002b).

Obstacles to implementation are also seen by the Regulatory Affairs Professionals
Society (2002), especially concerning high requirements for Ethic Committees. O-
ther concerns about the implementation of directive 2001/20/EC come from the
European Organisation for Research and Treatment of Cancer (EORTC): The new
directive might not succeed in reducing the delays that are caused by different nati-
onal legislation because of too general formulations. Moreover, the insurance of
patients taking part in clinical trials is not harmonised in the directive (Rolandi
2002).

To avoid these problems, EFPIA (2002b) proposes close consultations with the in-
dustry during the follow-up period until finalisation, to avoid divergent guidance
and interpretation in constructing national legislation and procedures, high con-
sistency with the ICH-GCP, and joint planning of the new database for clinical trias
and the linked pharmacovigilance database.

3.24.2 USA and Canada

The US drug assessment process usually leads to a sound assessment of pharma-
ceutical quality of clinical benefit in each indication proposed (Caulin 2002).

Despite industry's direct involvement in the development of guidelines e.g. in the
ICH process, the role of the pharmaceutical companies is not perceived as clear
enough in the USA. Industry sponsored research is under increasing pressure and
competition. In 1998, companies spent US$2 billion on university studies, which
accounted for about 9 % of all academic research in the United States and illustrates
the high dependence of researchers from the pharmaceutical industry (Ready 2002)
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leading to new stresses in the relationship between academic ingtitutions and in-
dustry (Montaner et al. 2001). Criticism is especially directed to a high corporate
control of trials and small influence on design, data analysis and publication by the
clinical research institutes (Montaner et a. 2001; Niiler 2002). Other studies di-
agnosed that (single) academic institutions "routinely” conducted industry-
sponsored research that did not meet guidelines and frequent financial links of
scientific advisors to British drug-regulatory to the pharmaceutical industry. Ne-
vertheless, the rate of detected explicit misconduct isvery low (Ready 2002).

Therefore, in the USA, PhARMA has developed guidelines for clinical trials which
came into force in October 2002. According to these guidelines, inter alia, the spon-
sors of clinical trials commit themselves to publish important results comprehensi-
vely regardless whether they are favourable or unfavourable and to respect the in-
dependence of the clinical researchers and keep financial compensations in reaso-
nable limits (Fink-Anthe 2002b).

Occasionally, the assessment of safety is called incomplete, especially as far as pha-
se |V studies and pharmacovigilance are concerned (Caulin 2002).

3.25 I mpact of Regulation on Innovation Indicators

That there is a strong link between the standards for clinical trials and the develop-
ment of new products is illustrated by the industry's complains about difficulties in
carrying out and costs for clinical trials (Fink-Anthe 2002b). The ever-growing de-
mand for safety, efficacy and quality documentation has increased the cost and time
involved in getting new medicines on the market (Bjerrum 2000; Dormont 2000).

Table 2-1 shows the number of drugs, which were in one of the three phases of cli-
nical trials in different countries. To control for the country size, the numbers are
relative to the population size. With regard to the most important phase-111-trials,
Canada and Denmark were the most successful countries, followed by alarge group
including the Netherlands, Ireland, the UK, Sweden and the USA. Germany and
France were on the last ranks.

The EU countries and the USA are engaged in the ICH group and therefore underlie
in general the same standards for clinical trials. However, Table 3.2-1 shows strong
differences even between fellow EU-Members. These differences must result from
other factors than explicit standards for trials, a promising candidate is price regula-
tion, because it is known that companies tend to carry out the clinical trials in the
country where they want to market the new product first.
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Table3.2-1: Number of projectsin clinical trial per 10 million inhabitants

Phase [ [ 11

Canada 13.0 285 27.9
Denmark 13.2 45.1 26.3
Australia 6.4 17.6 20.3
Netherlands 12.6 20.8 15.1
Ireland 8.2 21.3 14.7
United Kingdom 30.9 33.9 145
Sweden 12.3 22.4 134
USA 13.8 237 133
Germany 5.9 124 7.1
France 9.3 14.7 7.1

Source:  Pharmaprojects8/2001; Eurostat; BCG-Analysis, cited from Fink-Anthe (2002b).

The countries differ in the degree of price regulation, which also in the EU is the
competence of the single Member States. The USA and the UK have relatively free
pricing, whereas especially France, but also Germany and the Netherlands have
relatively strict price controls, e.g. by reference pricing even for innovative pro-
ducts. The unfavourable position of the USA despite its in genera free pricing of
medicinal products might result from the growing importance of managed care e.g.
in the form of health maintenance organisations (HMOs). HMOs widely use generic
substitution which can be understood as a special form of reference pricing (Danzon
1998). This argument might explain the decrease of the number of on-going clinical
trialsin the last yearsin the USA (Hildebrand 2002a).

However, additional factors must be of relevance which contribute to the outstan-
ding performance of Canada and Denmark on this indicator. For Denmark, it cannot
result from a large pharmaceuticals market, as Denmark has relatively low expen-
ditures for medicines compared to other OECD countries, and the share of public
expenditure is higher in Denmark than in the USA and Canada. On the other hand,
Denmark has a significant production of pharmaceutical goods what could be rela
ted to the number of clinical trialsin this country (Jacobzone 2000).

The duration of aclinical trial and thus the time-to-market depends on the velocity
at which patients can be enrolled in the study. In single cases, too broad inclusion
criteria or even the manipulation of inclusion criteria to allow more patients to par-
ticipate in the study have been detected. In Europe, especialy in Germany, the pub-
lic is thought to be sceptical concerning “risky” innovation and therefore might be
more reluctant to participate in clinical research than in other countries.
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3.2.6 Standardsfor Clinical Trials: Concluding Remarks

On the basis of the ICH process and the implementation of the respective guidelines
in national and EU law, the standards for clinical trials are harmonised to a large
extent between the EU, USA and Japan. Nevertheless, there are striking differences
between these countries for example, as far as the number of clinical trials is con-
cerned. In addition, European industry complains of an innovation-hindering cli-
mate in Europe, by far higher research funds for pharmacological research in the
USA thanin the EU and a shift of clinical research to the USA.

The named differences in the number of clinical trials can in part be explained by
differences in the market structure for pharmaceuticals, particularly in price control.
The mentioned factors are not sufficient to explain the decisions of the researching
companies on where to locate their clinical trials. Many other factors are discussed,
but no empirical evidence can be found to decide which of these factors is really
relevant.

Many proposals are made to improve the framework conditions for clinical trials,
many of them refer to the current update of the clinical trials regulation in the EU
(cf. Fink-Anthe 2002b). Besides that, in a broader view on the evaluation of phar-
maceuticals, based on a study in the Medicaid system Croghan et a. (1999) recom-
mend increasing routine epidemiological surveillance, including service use, and
clinical trials that include aspects of usual medical care early in the drug develop-
ment process. Lightfoot et al. (1999) highlight certification as a means of assessing
competency and discuss investigator certification as a potentially accurate indicator
of competence for conducting research and as a predictor of inherent quality at the
research site.

3.3 Orphan Medicinal Products

Orphan drugs are pharmaceuticals which only have a limited target population or
treat arare disease thus limiting its commercia and financial potential. First enacted
in the USA (in 1983), the Orphan Drug Act was developed to help these patients
and provides incentives (a period of market exclusivity and atax credit for research
expenses) to help make it commercialy feasible to develop these drugs. In Europe,
the Orphan Medicina Product Regulation was adopted much later (in December
1999), to stimulate the development in the EU of pharmaceuticals for the diagnosis,
prevention and treatment of some 5,000 diseases that are classified as "rare” and
affect not more than 5 in 10,000 persons in the European Union (EFPIA 2003).
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3.31 Problem

More and more, most large multinational pharmaceutical companies concentrate
their R& D and drug development activities on drug candidates which are targeted to
diseases which affect large patient populations in industrialised countries with a
high purchasing power. It is expected that most of these drugs have "blockbuster”
characteristics, i. e. that their global sales quickly run up to more than US$1 billion
per year in order to get return on investment of the high R&D, clinical testing and
market introduction costs of these drugs which is estimated to run up to US$800
million (Milne 2002). However, there are a lot of diseases which affect a rather low
number of patients so that the costs of developing and bringing a medicinal product
to the market for that type of diseases would not be recovered by the expected sales
of such a product. Such diseases are called "orphan diseases'6. Due to the low sales
expectations, the pharmaceutical industry will be not interested in developing medi-
cinal products for such orphan diseases under normal market conditions. As aresult,
there was concern during the 1980s and 1990s that drugs for such orphan diseases
may not be developed or accessible to patients who need them.

The known orphan patient population in the USA is estimated to around 11 million
people (Milne et al. 2001), but could also be double that number of people (Milne
2002). Around 20 to 30 million people are affected by "orphan diseases’ in Europe
(Milne 2002). Orphan diseases often influence children or pregnant women and
may lead to life-threatening conditions or require long-term and continuous treat-
ment.

3.3.2 Rationality for Regulation

In order to entitle patients suffering from such orphan diseases to the same quality
of treatment as other patients, initiatives have been taken since the 1980s by politi-
cal ingtitutions, patient groups and industry to stimulate R& D and market introduc-
tion of medicina products targeted to such diseases. In the USA, EU and in other
countries (such as Japan, Australia or Canada), the most important aim of regulation
on orphan medicinal products is to promote the development of pharmaceuticals,
diagnosis or treatment possibilities for serious rare diseases which affect only rela-
tively low numbers of patients or for diseases where without incentives it seems
rather unlikely that the market would generate sufficient turnover or profits to moti-
vate pharmaceutical companies to invest in R&D in these areas. For this purpose,
specific incentives are foreseen in the regulation related to the development and
marketing of orphan medicina products.

6 The exact definition of the conditions applying for such orphan diseases are laid down in the
respective regulation for the different regions and differ slightly between USA, EU and Japan.
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3.33 Regulatory Principles
3.33.1 EU

The EU Orphan Drug Regulation was adopted in April 2000, more than 15 years
after the USA. In December 1999 the European Parliament and the Council passed
regulation EC 141/2000 on orphan medicina products. This regulation clarifies the
preconditions which have to be fulfilled by a pharmaceutical in order to get orphan
drug status, the application procedures as well as the incentives which are linked to
the orphan drug status. In regulation EC 847/2000 the provisions for implementati-
on of the criteriafor designation of a medicinal product to be regarded as an orphan
drug are laid down.

According to this regulation a disease is regarded as rare disease (the so-called
"orphans”) if it does not affect more than five persons out of 10,000 persons in the
EU.7 "Orphan" medicinal products are intended for diagnosing, preventing or trea-
ting a life-threatening or chronically debilitating condition related to such rare di-
seases. In order to motivate pharmaceutical companies to invest in R&D and deve-
lop products for this purpose, severa incentives are included in regulation EC
141/2000. In article 8 of this regulation, a 10 years market exclusivity is foreseen
for medicina products with orphan drug status, i. e. directly competitive similar
products cannot be placed on the market. However, the period of market exclusivity
may be reduced to six years if "it is shown on the basis of the available evidence
that the product is sufficiently profitable not to justify maintenance of market exclu-
sivity" (European Commission 2000). In addition, registration fees for orphan me-
dicinal products to be paid to EMEA are significantly reduced or can be totally wai-
ved. For this, the European Community allocates a specia contribution to EMEA
every year which shall be used for this purpose (European Commission 2000). Ac-
cording to article 7.1 of regulation EC 141/2000, orphan products have direct access
to the EMEA centralised procedure for the application of marketing authorisation.
The company intending to apply for market authorisation of an orphan medicinal
product can request advice from EMEA regarding the various tests and trials neces-
sary to demonstrate the quality, safety and efficacy of the medicina product. In
addition, organisations developing orphan products may be €eligible for grants from
Community and Member State programmes and initiatives supporting R&D, inclu-
ding the Community framework programmes for research activities.

Orphan medicinal product designations assign orphan status based on the criteria
laid down in regulation EC 141/2000 and permits access to the incentives. Designa
tion of orphan status is not an endorsement for the use of the product in the de-

7 With an estimated population in the European Community of 377.6 million inhabitants in the
year 2001, this "prevalence" (of 5 in 10,000 persons) corresponds to a total of 188,800 persons
(Committee for Orphan Medicinal Products 2002).
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signated condition as it does not indicate that the product will fulfil the require-
ments for market approval, which is a separate step. The quality, safety and efficacy
of the medicinal product in the proposed therapeutic indication (i. e. the specific
orphan disease) can only be evaluated, as for any medicinal product, after the appli-
cation for marketing authorisation has been submitted by the interested pharmaceu-
tical or biotechnology company.

In April 2000 EMEA created the Committee for Orphan Medicinal Products
(COMP). The COMP comprises 21 members. one member nominated by each
Member State, three members nominated by the European Commission to represent
patients' organisations and three members nominated by the European Commission
on the basis of a recommendation from the EMEA (EMEA 2000). It is noteworthy
that COMP is the first institutional committee of the EU where representatives of
patient organisations are full members, one of which is the vice-chairman of this
Committee (EMEA 2002b). COMP is responsible for examining all applications for
orphan medicinal product designation, submitted in accordance with regulation EC
141/2000. In addition, this Committee advises the European Commission on the
establishment and development of a policy on orphan medicinal products in the EU
and assists the Commission in drawing up detailed guidelines and liasing internati-
onally on issues relating to orphan medicina products.

The application procedure for orphan medicinal product designation is clearly defi-
ned. EMEA recommends that institutions intending to apply for such a designation
should contact the Agency in advance, in order to get pre-submission assistance by
EMEA. After an application file is submitted by the interested institution, thisfileis
assessed by EMEA and COMP and it is foreseen that COMP gives its opinion on
the file after 90 days. This opinion in sent to the European Commission which
should decide on the file within 30 days. After a positive decision of the Commissi-
on the file is included in the Community Register on designated Orphan Medicina
Products and a summary of the opinion worked out in relation to the file is publis-
hed. Application and decision for market authorisation of an orphan medicinal pro-
duct follows the procedure of other pharmaceutical products (see Section 3.1).

3.3.3.2 USA and Canada

The United States was the first country to propose a legal framework to overcome
the disincentives to developing drugs for rare diseases. In 1983, the US Orphan
Drug Act (ODA) amended the recently established Federal Food, Drug and Cosme-
tic Act to provide economic incentives to pharmaceutical companies to invest in
R&D and develop products for rare diseases and conditions (Milne 2002). The
preamble of the ODA states among other aspects that the costs for developing such
drugs shall be reduced and financia incentives shall be provided to the companies
(Lang et a. 1999). Orphan drug designation is given by FDA for diseases which
affect less than 200,000 people per annum in the USA, or because there is no reaso-
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nable expectation that the costs of R&D can be earned from future sales (Milne
2002). Within the ODA several means are employed to promote development of
products for rare diseases. Its incentives include grants for clinical studies, tax cre-
dits for clinical trial expenses (i. e. 50 % deduction tax credit), market exclusivity
arrangements, a waiver of some or al user fees and technica and administrative
assistance. The major benefit of the ODA is the grant of seven years of market
exclusivity, during which the FDA cannot approve a marketing application of a
similar product for the same clinical indication, unless the alternate product can be
shown to be safer or more effective ("clinically superior"). Companies developing
drug candidates could aso petition the agency for assistance in planning animal and
clinical protocols.

In 2002, two new laws were put into force in the USA to promote the development
of orphan medicina products. The first law makes the nine year old National Insti-
tutes of Health's Office of Rare Diseases |located in Bethesda permanent combined
with a yearly funding of around US$20 million. The second law more than doubled
— to around US$25 million — the annual budget of the FDA grant programme de-
signed to support clinical trials on orphan drug products (New US orphan drug laws
2002).

After the US Orphan Drug Act similar legislation was enacted in Japan in 1993. An
Australian orphan drug programme based on the US model started in 1998 (Hillcoat
1998). In Canada, no specific orphan drug policy has been established but there are
regulations within the general regulation of pharmaceutical products which offer
incentives almost similar to those of the USA. This applies e.g. to the reduction of
registration and application fees for medicinal products for rare diseases, tax credits
for R&D activities related to such products or specific grant programmes for such
research. However, according to a report of the Drugs Directorate on the Orphan
Drug Policy of Canada, there was no market exclusivity arrangement established in
Canada until 1997 (Drug Directorate 1997).

334 I mpact of Regulation on Innovation Indicators

The impact of the specific orphan medicinal product regulation on new markets is
analysed in the EU and the USA. For this purpose the development of applications,
designations and market approvals of such products in analysed for the two regions.
Afterwards specific orphan medicina products are selected in order to describe
market development and situation of such products.
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3341 EU

After passing the EU regulation on orphan medicina products in the year 2000, a
strong impetus on the application activities related to this type of medicina pro-
ducts can be registered in the EU. Since 2000, 234 applications were submitted to
the EU authorities in order to get orphan designation of which 66 were withdrawn
by the applying institution (Table 3.3-1). 137 of these applications received a posi-
tive opinion of COMP which resulted in 126 orphan designations by the European
Commission until the beginning of 2003. In 2002 one third of the applications sub-
mitted for marketing authorisation of pharmaceutical products at EMEA correspon-
ded to orphan medicinal products. It is expected that this percentage will rise up to
50 % in 2003 (EMEA 2002a). According to information submitted by EMEA, se-
ven orphan medicinal products for use in humans have been approved marketing
authorisation in the EU since 2000 (Table 3.3-2). Three of these products are targe-
ted to genetic diseases (Gaucher's disease, Fabry's disease) and two products to
blood cancer. Like in the USA, a rather high proportion of the granted orphan de-
signations and products approved with orphan status are commercialised by small
and medium-sized specialised biotechnology companies. Out of the seven orphan
medicinal products approved so far in the EU, five have been launched by biotech-
nology companies while large multinational pharmaceutical companies developed
two products (Table 3.3-2).

In 2001 almost €1.3 million of Community funds was used for fee exemptions for
orphan medicinal products at EMEA. In 2002 the funds made available by the
Community for fee exemptions for orphan medicinal products amounted to €3.3
million. In addition, €1.9 million of EMEA's basic subsidy has been set aside to
cover meeting and staff costs related to this area (EMEA 2002b). For 2003, EMEA
has requested a specia contribution of €6.2 million to fund orphan fee reductions
(EMEA 2002b). In addition, the integration of patient organisations in the evaluati-
on of the criteria for designation of orphan medicinal products was regarded at a
meeting of interested parties "as one of the most remarkable achievements after the
regulation implementation” (EMEA 2002a).
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Table3.3-1: Development and status of orphan designation proceduresin the EU
(status: January 10", 2003)

Y ear Applications Applications Positive Negative Designations
submitted withdrawn COMP COMP granted by
opinions opinions European

Commission

2000 72 3 26 - 14

2001 83 26 62 1 64

2002 79 37 49 3 48

Total sum 234 66 137 4 126

Sources. Baddack et al. 2002, Committee for Orphan Medicinal Products 2003.

Table3.3-2:  Orphan medicinal product approvalsin the EU
(status: January 10", 2003)

EU Product Orphan disease Ingtitution  Tradename Authorisa
designation tion date
EU/3/01/023 Pegvisomant Acromegaly Pharmacia& Somavert 13.11.2002
Upjohn
EU/3/01/021 Imatinib mesylate Chronic myeloid Novartis Gilvec 27.08.2001
leukaemia
EU/3/01/019 Bosentan Pulmonary Actelion Tracleer 15.05.2002
arterial hyper-
tension
EU/3/00/008 Arsenic trioxide Acute Cell Trisenox 05.03.2002
promyelocytic  Therapeutics
leukaemia
EU/3/00/006 1,5-(Butylimino)-1,5- Gaucher Disease Oxford Zavesca 20.11.2002
dideoxy, D-glucitol Glyco-
sciences
EU/3/00/003 Alpha-Galactosidase  Fabry'sdisease  Genzyme Fabrazyme  04.05.2001
A Europe
EU/3/00/002 Alpha-Galactosidase Fabry'sdisease  Transkaryotic Replagal 04.05.2001
A Therapies
Europe

Source; EMEA (2003)

3.34.2 USA and Canada

The US ODA has shown a significant impact on the development of R&D and in-
novation activities of pharmaceutical companies as well as the development and the
situation on the respective markets. Since the passing of the ODA, FDA has funded
research projects worth US$150 million related to rare diseases (Milne et al. 2001).

During the ten years before its passing, only ten orphan medicinal products were
approved in the USA (Maeder 2001). Since 1983 around 1,200 products have recei-
ved orphan designation, and atotal 232 have been approved by the end of 2002
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(Milne 2002). Between 1983 and 2001, around 23 % of all orphan designations
have been related to cancer with a significantly increasing relevance in the last three
years of this time period. Other important areas of orphan designations in the USA
were genetic diseases and neurological diseases — both with a declining relevance in
recent years (Figure 3.3-1). In total, a broad variety of different diseases have been
targeted by orphan designations in the USA since the introduction of the ODA
which is underlined by the high relevance of the "miscellaneous’ category in this
field (Milne et al. 2001). Regarding orphan product approvals which totalled to 223
between 1983 and 2001 in the USA, 18 % were targeted to genetic diseases during
this time period and another 14 % to cancer (excluding blood cancer). Other im-
portant indication areas of US orphan drug approvals were AIDS, blood cancer,
infectious diseases and neurologica diseases (Figure 3.3-2). Again, the "miscella
neous' category had a high relevance in approved products counting for 65 appro-
vals between 1983 and 2001 (Milne et al. 2001).

Figure 3.3-1:  Orphan designations by disease class 1983-2001
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With respect to active substances of the approved orphan products, 22 % (50 pro-
ducts out of 232 approvals) have been biologics between 1983 and 2001 (Milne
2002). Between 1998 and 2001 biotechnology companies were awarded 65 % of all
orphan drug designations and 40 % of all approvals, whereas pharmaceutical com-
panies received just 28 % of al designations and 54 % of the approvals (Figure 3.3-
3, Figure 3.3-4).



62

Figure 3.3-2:  Orphan approvals by disease class 1983-2001
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In the USA, the median clinical development time for new biopharmaceuticals with
orphan drug status is more than one year shorter than that of standard review-
pharmaceutical products. For priority review products, orphan clinical development
time is nine months shorter than that of non-orphan approvals (Milne 2002).
Although orphan diseases are challenging drug developers due to often life-
threatening conditions and long-term or intermittent therapy requirements, several
factors such as active patient groups, the absence or scarcity of existing treatments
and close patient-doctor relationships facilitate enrolment in clinical trias for
orphan products although patient populations are small and geographically disper-
sed. In addition, in the USA the number of trials required for orphan medicinal pro-
ducts, and the number of patients studied per trial, have been much lower in trials
with biopharmaceuticals with orphan drug status compared to trials of non-orphan
biopharmaceuticals (Reichert 2001).



63

Figure 3.3-3:  Orphan designations by type of institution and size 1998-2001
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Figure 3.3-4:  Orphan approvals by type of institution and size 1998-2001
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As shown in Figure 3.3-3 and Figure 3.3-4, orphan medicinal products especially
attracted biotechnology companies since the 1980s. From a biological and physio-
logical perspective this can be explained by the fact that many orphan diseases are
genetic disorders of a single absent or defective gene that codes for an enzyme or a
specific structural protein, or the development of the disease is strongly influenced
by genetic factors. In this sense the ODA's incentives were an important impetus for
the emerging biotechnology industry in the USA in the 1980s to develop biological
compounds for rare diseases. These efforts proved to be rather successful, since
nearly half of al biologica compounds approved by FDA until 2001 have been
orphan-designated products (Milne et al. 2001). It is expected that the relevance of
orphan medicinal products within the biotechnology industry might increase in futu-
re, since as the understanding of the human genome evolves, it is anticipated that
pharmacogenomics will result in the identification of more "orphan diseases’
(Haffner 2002; Haffner et al. 2002). Furthermore, it is expected that pharmacoge-
nomics will segregate the main pharmaceutical market in smaller segments with
individualised treatment opportunities for different patient groups (Heffler et al.
2003).

3.34.3 Market Development

According to a market estimation of McKinsey, existing treatments for orphan di-
seases generated global revenues of around US$3 to 5 billion per year in 2000. Ho-
wever, the potential market volume for such drugs was estimated by McKinsey to
be as large as US$200 hillion (Bastinelli et a. 2001). There are no complete over-
views available concerning the market development and situation related to orphan
medicinal products in the EU, USA or other countries since these products affect
different indication areas which is one common segmentation criteria of the phar-
maceutical market. In order to give an insight in the development of orphan medici-
nal markets, selected cases of products are anaysed in the following which have
been approved both in the EU and the USA or are in the process of market approval
in these countries.

Treatment of multiple sclerosis(MYS)

An interesting case study represents the market of treatment of multiple sclerosis
(MS)8, where differing regulation schemes were adopted in the USA and the EU. In
1996 FDA approved Avonex interferon beta-1a of the US biotechnology company

8 MSisadisease of the central nervous system which is commonly diagnosed between the age of
20 and 40. Women are affected twice as much as men. MS interferes with the brain's ability to
control such functions as seeing, walking and talking. The symptoms related to the disease are
relatively unpredictable and very individually shaped. They range from mild symptoms such as
numbness of the limbs to severe symptoms such as paralysis. Characteristic for the disease is that
symptoms change over time, but they affect the patients al their life.
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Biogen for the marketing in the USA, giving Avonex orphan exclusivity status until
mid 2003 (Kumar 2002). Already at this time there was a dispute between Biogen
and Berlex Laboratories which has been awarded orphan drug status in 1993 of its
Betaseron interferon beta-1b. However, both FDA and subsequently the US District
Court of the District of Columbia agreed that Avonex was "clinically superior" to
Betaseron (Biogen wins both sides of argument 1999), so that the market exclusi-
vity of Betaseron could be overcome. In 1997 an additional MS drug on interferon
basis was launched in the USA: Copaxone glatiramir from the Isragl based bi-
opharmaceutical company Teva Pharmaceuticals. In 2001, it was estimated that
Avonex holds a market share of 56 %, Betaseron of about 22 % and Copaxone of
about 20 % of the US market for the treatment of MS (Kumar 2002).

In 2002 FDA granted market approval to Rebif of the Swiss biotechnology compa-
ny Serono which is chemically identical to Avonex interferon beta-1a of Biogen.
Thiswas the first time in the history of orphan drug regulation in the USA that FDA
overturned one product's exclusivity due to efficacy reasons. The other cases where
a second orphan product was granted market approval were prompted by differen-
ces in safety (Reid 2003). Serono could show the "superior efficacy” of Rebif in a
head-to-head trial to Avonex of which FDA concluded that Rebif patients "were
more likely to remain relapse free during the 24-week-treatment period than were
patients treated with Avonex" (Kumar 2002).

In contrast to the USA there have been no regulatory barriers to competition in the
treatment of MS in the EU and Canada. Betaseron was approved in the EU in 1995
and marketed by the German pharmaceutical company Schering under the trade-
mark "Betaferon”. Avonex of Biogen got EU approval in 1997 and Rebif of Serono
followed in May 1998. Serono and Biogen claimed to have about 38 % and 35 %
patient market share outside the USA respectively with Serono reporting 38,000
patients taking Rebif and Biogen claiming that 36,000 patients are treated with A-
vonex (Kumar 2002).

In 2002 the global market for M S treatment showed substantial volume and growth.
The Germany based pharmaceutical company Schering reported global sales of
€783 million for Betaferon — an increase of 15 % compared to the previous year
(Schering 2003). Biogen's sales of Avonex rose with an average growth rate of
66 % between 1997 and 2001 to a turnover of US$972 million in 2001 (Pierce
2002). For 2002 Biogen reported that global Avonex sales exceeded US$1 hillion
and that the product achieved a market share of more than 50 % in the US market
for MS treatment (Biogen 2002). Due to the market introduction of Rebif in the
USA, Biogen and biotech analysts expect that the future sales growth of Avonex
will significantly decrease to a growth rate of less than 10 % per year (Biogen
2002). In 2001 Serono increased its sales of Rebif (during this year fully outside the
USA) by 54 % to a turnover of US$379.6 million and claimed to be the market lea-
der of MS treatment outside the USA (Serono 2002a). Expecting market approval
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of Rebif in the USA in 2002 the company invested US$30 million more in marke-
ting introduction activities for the drug in the USA during 2001. Rebif salesin the
first nine months of 2002 rose significantly to US$377 million (an increase of a
round 40 % compared to the first nine months of 2001) of which around US$30
million were achieved in the USA after market introduction of the product in March
2002 in this country (Serono 2002b).

The case study on treatment of M S represents arather "mature” field of orphan drug
regulation which could not be applied in the EU since this type of regulation did not
exist at the time when the first medicinal products for treatment of MS were avai-
lable. The presented impressive growth rates and current sales figures of the leading
MS drugs of more than €2.2 billion show that even with a limited number of pati-
ents a substantial turnover can be created mainly due to the high annual costs of MS
treatment which often exceed €20,000 per patient.

Treatment of pulmonary arterial hypertension (PAH)

Pulmonary hypertension is a rare blood vessel disorder of the lung in which the
pressure in the pulmonary artery (i. e. the blood vessel which leads from the heart to
the lung) rises above normal levels and is characterised by rather unspecific sym-
ptoms which can lead to right-sided heart failure. The estimated incidence (i. e. the
number of new cases of the disease per year) of pulmonary hypertension is 1 to 2
cases per 1 million persons, being more common in women than in men (Nauser et
al. 2001). It is estimated that around 100,000 people in Europe and the United Sta-
tes are affiliated either with primary pulmonary arterial hypertension (PAH) or se-
condary forms of the disease (Actelion 2002c).

In November 2001 FDA granted marketing approval to the Swiss biotechnology
company Actelion and its partner Genentech to treat PAH with "Tracleer" (which is
a bosentan oral endothelin receptor antagonist). Since December 2001 Tracleer was
available in Canada (Actelion 2002c). In March 2002 Switzerland was the first Eu-
ropean country which allowed marketing of Tracleer for treatment of PAH. Marke-
ting approval of EMEA for the EU followed in May 2002 (Figure 3.3-2). According
to information published by the biotechnology company Actelion which devel oped
and commerciaised this orphan drug, around 2,200 prescriptions were written for
Tracleer and around 1,400 patients were treated in the USA until mid March 2002 —
around three months after the introduction of the drug (Actelion 2002b). In June
2002 Actelion started to market Tracleer tablets in Germany and the United King-
dom followed subsequently by the other EU countries until the end of the year 2002
(Actelion 20024). Until September 2002 the number of treated patients increased to
more than 3,800 and the company expected that more than 5,000 PAH patients were
treated with Tracleer world-wide (Actelion 2003). This strong increase in the num-
ber of treatments with Tracleer resulted in a strong increase of sales from around
€2.3 million in 2001 to €83.4 million in 2002 with this drug (Actelion 2003). This
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makes Tracleer one of the most successful market introductions in the biopharma
ceutical industry in recent years. Actelion expects to increase sales with Tracleer in
the running year to more than €170 million (Actelion 2003). The shown significant
turnover growth of Actelion in the year 2002 (even with alimited number of treated
patients) impressively underlines the high relevance of the time required for clinical
testing and market approval of (orphan) medicinal products as one key success fac-
tor in thisfield.

Treatment of Fabry'sdisease

Fabry's disease is an inherited rare fat storage disorder caused by a deficiency of an
enzyme called a pha-galactosidase which isinvolved in the biodegradation of lipids.
The genethat is altered in this disorder is on the X-chromosome, so that this disease
is transmitted by females. Most of the males which are affected by the disease have
ahigh risk of getting early heart attacks or strokes, the functioning of the kidneysis
heavily disturbed requiring kidney transplantation or dialysis or they have gastroin-
testinal difficulties. In alot of cases Fabry's disease leads to an early death (Nationa
Institute of Neurological Disorders and Stroke (NINDS) 2003). It is estimated that
world-wide around 5,000 patients are affected with Fabry's disease (Reid 2003).

In May 2001 EMEA gave market approval to two orphan medicinal products which
both consist of alpha-galactosidase in order to replace the missing enzyme and treat
in this way Fabry's disease. EMEA granted co-exclusivity to Replagal of the US
biotechnology company Transkaryotic Therapies as well as to Fabrazyme of the US
biotechnology company Genzyme. In the year 2001 the global sales of Replagal
amounted to US$3.5 million (Transkaryotic Therapies (TKT) 2003) and those of
Fabrazyme to US$6 million (Genzyme 2003). In the following year 2002 the nine-
months sales (from January 2002 to September 2002) of Replagal rose to US$22.7
million (Transkaryotic Therapies (TKT) 2002) and the full-year sales of Fabrazyme
to US$26.0 million (Genzyme 2003).

In the USA both products have not been granted market approval so far. Both
Replagal and Fabrazyme have Orphan Drug designation for the treatment of Fabry's
disease in the USA (Usdin 2002), but FDA has not yet decided whether the two
products are regarded as being identical or whether Replagal and Fabrazyme have
different clinical profiles. In case FDA determines the drugs are approvable based
on similar endpoints, experts estimate that the Agency could face a difficult decisi-
on regarding orphan exclusivity (Another fine mess. Fabry endpoints 2002). In this
case the first product which will be granted market approval will have seven years
market exclusivity while the second product would have to demonstrate clinical
superiority in order to be approved. Experts estimate that it would be rather difficult
to show clinical superiority for one of the two products since both consist of almost
the same enzyme variety (Another fine mess. Fabry endpoints 2002) but are manu-
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factured on different ways9. In addition, it is argued that it will take a long time
period to demonstrate a clinical effect due to the long latency period between initial
symptoms and the onset of the most serious manifestations as well as the heteroge-
neity of symptoms (A tale of two enzymes. Same or different 2003). Since so far
the two companies did not agree on co-exclusivity for the US market, Fabry's disea-
se patients "are appalled” (Usdin 2002) by the severa postponements of the FDA
decision since the drug is not available in the USA on a compassionate use basis
and many patients do not qualify for on-going trials with Fabrazyme or Replagal
(Usdin 2002). In addition to this human dimension and the "legal drama surroun-
dings the drugs' (Reid 2003) this case study shows the ambiguity and specific diffi-
culties with the market exclusivity incentive provided by orphan drug regulationsin
case two almost similar products are involved in the "race" to market approval.

3.35 Orphan Drugs. Concluding Remarks

In the 1980s and 1990s several countriestook initiatives to develop a specific policy
for medicinal products related to rare diseases (the so-called "orphans") for which
the costs of R&D and marketing activities would not be recovered by the expected
sales of such a product. Due to the low sales expectations, the pharmaceutical in-
dustry is rarely interested to develop medicinal products for orphan diseases under
normal market conditions. In order to ensure patients suffering from such orphan
diseases the same quality of treatment as other patients, specific regulations were
established to stimulate R&D and market introduction of medicinal products targe-
ted to such diseases. In the USA, EU and in other countries (such as Japan, Austra-
liaor Canada), the most important aim in regulation of orphan medicinal productsis
to promote the development of pharmaceuticals, diagnosing or treatment possibili-
tiesfor serious rare diseases which affect only relatively low numbers of patients, or
for diseases where without incentives it seems rather unlikely that the market would
generate sufficient turnover or profits to motivate pharmaceutical companies to in-
vest in R&D in these areas.

In this context, the USA took the leadership by passing the Orphan Drug Act
(ODA) in 1983. Based on the rules of this regulation similar legislation was enacted
in Japan in 1993. An Australian orphan drug programme based on the US model
started in 1998. The EU Orphan Drug legidation was adopted in April 2000 by pas-
sing regulation EC 141/2000 on orphan medical products. The rationality for the US
and the EU regulation are quite similar, but there are some differences concerning
the detailed rules. While in the USA a prevalence of 75 persons per 100,000 inha-
bitants is used to define "orphan diseases’, the corresponding figure in the EU rela-
tes to a prevalence of less than 50 per 100,000 inhabitants. Regarding the provided

9 Replagal is manufactured in human cells using TKT's Gene Activation technology, while Fabra-
zyme is made in Chinese hamster ovary cells (BioCentury 2003).
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major incentive, a relatively strict market exclusivity of seven years is foreseen in
the ODA, while market exclusivity shall be provided for ten yearsin the EU but this
time period can be reduced to six years if the approved product is "sufficiently”
profitable. The other incentives like fee waiver, specific grants for clinical studies or
protocol assistance are almost similar between the EU and the USA.

Both in the USA and in the EU the introduction of the Orphan Drug regulation has
had a strong impetus for R&D activities and applications for market approva for
such products. Due to the much longer running period of the ODA, the number of
US orphan medicina product designations and market approvals by far exceed the
corresponding figures of the EU. The incentives provided by Orphan Drug regulati-
on both in the USA and the EU are specifically attractive for specialised biotech-
nology companies and the development of "biological” compounds. It is expected
that the relevance of this group might further rise in future due to the high scientific
progress in pharmacogenomic activities.

While market exclusivity has been discussed and criticised in the context of "block-
buster" drugs, there is an absence of analysis concerning whether or not the ODA's
seven-year period strikes an appropriate balance between the need to give incenti-
ves for innovation in orphan medicinal products, and the public benefit associated
with a competitive market. Such analysis would provide a sound basis for adjusting
the market exclusivity term to better balance the grant of a monopoly with the needs
of society (Rohde 2000).

In addition, the pricing of orphan medicinal products has been questioned in the
past. Critics argue that orphan drugs are often overpriced, which can limit patients
access to affordable treatment, especially for those patients who do not have health
insurance coverage. Accurate data on the prices, sales and profit margins for orphan
products are very limited and vary by source. Because of lack of available data, it is
not possible to provide a sound analysis on total sales, price ranges or profit mar-
gins of orphan products. Some reports claim that orphan medicinal products are
among the biggest money-makers of the pharmaceutical industry (Gray 1999). As
shown in the case study on treatment of M S there are some hints in this respect.10
However, other reports clam that most orphan drugs have relatively low revenues
(as shown in the case study on Fabry's disease), while only a very few produce
extremely high revenues (Villarreal 2001). This pattern is very similar to the distri-
bution of the values of patents.

10 Other examples represent the replacement enzyme treatment for Pompe's disease which has
treatment costs of US$170,000 to US$340,000 per year (Villarreal 2001) or the treatment of
Gaucher's disease with Genzyme's Cerezyme which costs more than US$100,000 per annum
(Reid 2003). This product is the most important drug of Genzyme and its sales reached US$619
million in 2002 (Genzyme 2003). Furthermore, several of the biotechnology "blockbuster” drugs
have been approved under the ODA in the USA.
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As shown in the case studies on treatment of PAH and Fabry's disease, the time
requirements for market approval seem to be one of the key factors, both for com-
mercial success of an orphan medicinal product as well as to the human and social
dimension related to the treatment of severe diseases which often are life-
threatening and may lead to death. In particular the "approval race" of two almost
similar products — as demonstrated in the Fabry-case in the USA — has a rather ne-
gative feedback to the affected patients in the USA since there are potentia treat-
ment possibilities available (which are aready used e. g. in the EU) but cannot be
used for regulatory and legal reasons. In the same sense it was argued at the joint
meeting with all interested parties carried out by EMEA in December 2002, where
"It was stressed that the real availability of orphan medicina products and access to
patients remain as one of the most important challenges for the success of the Euro-
pean Policy on orphan medicinal products’ (EMEA 2002a). In this respect a com-
mitment from the European authorities responsible for pricing and reimbursement
was regarded as necessary to ensure a compl ete success.

With respect to the EU the integration of patient organisations in the evaluation for
designation of orphan medicinal products is regarded as a "remarkable achievement
after the Regulation implementation” (EMEA 2002a). Since most future projects
and developments related to orphan medicinal products are limited by the available
funding for research, a "substantial budgetary effort at a European level” (EMEA
2002a) was seen as necessary by patient organisations and industry at a joint mee-
ting with EMEA in December 2002. In addition, there should be an adequate infor-
mation on current clinical trials — maybe by means of a public database — since this
often represents a form of access to medicina products related to rare diseases
which have not been approved for marketing by the relevant authorities.

Finally, orphan R&D and marketing activities may provide incentives for R&D of
the so-called "neglected diseases” such as e. g. malaria, tuberculosis, bilharzia and
other tropical diseases which affect millions of people in the developing countries
but rarely occur in industrialised countries. Due to the low purchasing power of the
population of the affected countries these diseases are rarely covered by the inter-
national pharmaceutical companies. However, these diseases might have "orphan
status' in industrialised countries so that the incentives given to orphan medicinal
products might positively influence the development of pharmaceuticals or treat-
ment possibilities for these neglected diseases.
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4 Concluding Remarks

4.1 General Consderations

The preceding analysis of the impact of the regulatory framework on shaping (new)
markets in the pharmaceutical sector could not provide an unambiguous picture of
the relations and causalities between the two phenomena. However, it is possible to
derive some general conclusions from the comparative analysis, which may serve as
background for future policy actions.

First, the comparison of the genera regulatory framework relevant for the pharma-
ceutical sector in the EU and the USA/Canada shows that the significant differences
of the past have been reduced to some minor discrepancies in detailed regulations.
We observe a general convergence of the regulatory systems, which is especialy
caused by the activities of the ICH. The companies in the pharmaceutical sector are
interested in getting developed drugs possible to the market as soon as and develo-
ping new or improved drugs for new indication fields or diseases, which cannot be
treated so far. In contrast, the rationality of the approval authorities in the pharma-
ceutical sector isto maximise safety in the extreme case by blocking beneficia pro-
ducts even with minimal risks. Due to differences in the objectives, conflicts bet-
ween industry and regulatory bodies will persist in the future.

Although significant progress has been made towards more efficient and faster ap-
proval procedures, the pharmaceutical industry both in Europe and in the USA still
complain about the costly, uncertain and long procedures from first research to the
marketing of new pharmaceutical products. Duetsch (1998) argues that regulatory
controls directly reduced the number of new product introductions by means of
stringent testing and might have indirectly reduced introductions by discouraging
research expenditures, since for pharmaceutical companies, the time-to-market is of
highest relevance, because of its major impact on the revenue streams.

Since we observe differences between the USA and the EU in the development of
indicators of innovative activities, like the increase in R&D expenditure or the ex-
pansion of the market for pharmaceuticals, which cannot be explained just by the
small discrepancies of the regulatory system of the pharmaceutical sector in the
narrower sense (e.g. drug approval, orphan drug laws), other aspects like the health
system, liability rules and IPR issues have to be taken into account. Obvioudly, in
the United States these framework conditions are currently more favourable than in
the EU.
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4.2 | mpact of Regulative Framework Conditions

As already mentioned, the impact of the regulative framework on innovative activi-
ties is not easy to determine because of other obscure factors that often seem even
more influential, e.qg. the acceptance of products by the public or the availability of
patients for clinical trials. However, especially in a historical view, the impact of
regulative initiatives could be pointed out in various cases. Some examples are
highlighted once again:

+ Inthe early 1960s as a reaction to the thalidomide disaster, the requirements for
new drugs to be extensively tested in advance was implemented in the industria-
lised countries with a huge impact on product safety on the one hand and R&D
costs on the other.

» Different measures to reduce the review time for drug applications like the
PDUFA in the USA, the implementation of fast-track approval (priority revie-
wing) or the restriction to bioequivalency as criterion for generic drugs are seen
to be of great value, hence the effects in part were overridden by other factors li-
ke again increased safety needs because already marketed products (e.g. Bay-
col/Lipobay) showed severe ADRs.

» Orphan drug regulation was successful to stimulate innovation in niche markets
in the USA and therefore was adopted by the European system.

« The adoption of the ICH principles in European and US legislation led to a broad
harmonisation of the respective regulations.

These examples show that regulation in the pharmaceutical sector can be effective,
especially when it is based on a broad societal agreement like in the thalidomide
case. The success of the ICH process shows that international cooperation (and
early consultation with the industry) are also helpful.

On the other hand, other regulations were regarded as being less effective. In order
to internationally harmonise IPR regulation, the life-span of patents was set at 20
years from filing. This did not have the intended effect in the sense that from then
on it was clear when pharmaceutical firms were allowed to begin research in and
marketing of generic products. Several amendments were made in the USA as well
asin Europe, probably also to reflect that priorities had changed from the protection
of origina products to benefiting more from the lower prices of generics. The in-
dustry very often managed to ignore this rule by applying for new patents for nearly
identical variants of the drug.

To explain the better performance of the USA compared to the EU both in the de-
velopment of R&D expenditure and the expansion of the market for pharmaceutical
products, we have to consider other framework conditions relevant for innovation in
the pharmaceutical sector.
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Public R&D funding seems to have a major effect on the R&D expenditure of the
respective countries. In the USA, public funding as well as R&D expenditure by the
industry were much larger in recent years than in Europe. Naturally, research fun-
ding isamajor instrument to intensify private R& D, and despite (rare) concerns that
public funding of private research could be an illegitimate support, this instrument
is widely used. At least in the perspective of the industry, public research budgets
are an important factor in their decision where to locate their own R&D facilities.

Liability rules are stronger in the USA than in Europe; this might have a negative
impact for product introduction because it leads to a more conservative evaluation
of innovations by the authorising institutions but might also lead to a faster accep-
tance of new products by the public because the purchasers will receive high com-
pensation in case of faulty products. In Europe, the openness of the population to
innovation in general is smaller, which for example results in difficulties to recruit
participants for clinical trials. Because this reduces the period of market exclusivity,
thisis an important factor on research location decisions.

Incentives or discouragement for innovative action can aso be exerted by regulati-
on and functioning of the health system (demand side regulation). In this context,
changes in the reimbursement of medicines like the implementation of Medicare
and Medicaid in the USA or the cost containment policies of the German govern-
ment in the last years are perceived to be highly influential on the return-on-
investment for drugs and thus on the resources available for R&D in the pharma
ceutical field. Additionaly, the use of or protection against parallel trade, reference
pricing or the power of health insurance agencies to include or exclude medicinal
products from reimbursement (e.g. positive or negative lists, probably also the
"fourth hurdle") have strong effects on the market size and prices for different pro-
ducts.

In the course of the review of the EU regulation national interests also play a role:
In the current debate the UK is said to be largely in favour of many of the changes
because they could benefit its heavily research-oriented industry. Other, especially
smaller Member States are more conservative especially against legal changes (Al-
bedo 2002a).

4.3 Outlook on Regulation and the Shaping of the Phar ma-
ceutical Market

In the following, on the basis of the preceding discussion of regulatory interventions
that are aimed at fostering innovation in the pharmaceutical industry, the recent
guidelines by the G10 High Level Group and other proposals for a supportive re-
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gulatory framework are presented and contrasted with the respective comments by
the industry.

The key question here is, "how can we maximise value for money while providing
dynamic incentives for innovation?' (Jacobzone 2002).

Authorisation process

According to Duetsch (1998), approval authorities tend to maximise safety by blo-
cking introduction of a new product that is reasonably safe and effective, if only for
certain patients. This mechanism aso maximises the personal safety of the officials
who would have to bear heavy personal costs if their approval of a product would
later be regarded as wrong or harmful. The price for this mechanism has primarily
to be paid by patients and drug manufacturers who would have benefited by the
introduction of a new drug.

As aremedy against the "undue conservatism” (Duetsch 1998) of the authorisation
system, Duetsch (1998) proposes that new products be introduced into market as
soon as significant preliminary evidence of safety and efficacy has become avai-
lable, followed by close monitoring by long-term large-popul ation studies of safety
and effectiveness.

According to the view of the G10 medicines report to secure the development of a
competitive innovative-based industry, the European institutions should review the
legislation or the operation of the licensing system to accelerate the introduction to
the market, in particular for innovative medicines, and especially do this by an im-
proved use of telematics to facilitate the operation of the Community regulatory
system (High Level Group on innovation and provision of medicines 2002). As a
genera strategy the industry proposes to strengthen the national authorities that
approve new drugs (Throm 2002).

Intellectual property rights protection

The G10 medicines report (High Level Group on innovation and provision of medi-
cines 2002) proposes guidelines to secure the development of a competitive generic
market in Europe, that include both the protection of intellectual property rights but
also measures to increase generic penetration in individual markets.

For the USA, the NIHCM Report "Changing patterns” proposes to review intellec-
tual property protection regulation to reduce the incentives given to the branded
drug manufacturers for the development of only incrementally modified drugs,
which increase the prescription costs but do not provide significant improvements
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over currently marketed products (National Institute for Health Care Management
2002).

In the face of the new EU legidation, the stakeholders take different positions ac-
cording to their main lines of interest: EFPIA does not support new opportunities
for generic companies (EFPIA 2002c). It supports the 10 year harmonised term of
protection of the data and an extra year's protection for significant additional indi-
cations for recently approved drugs. In contrast, the European Generic Medicines
Association (EGA) would welcome a simplification in the generic registration (Al-
bedo 2002a). All in all, EFPIA recognises that the overall result of the package is a
balance that is good for healthcare budgets too (EFPIA 2002c).

R& D funding

As aready mentioned, R&D funding is one of the major fields of direct influence
on pharmaceutical product development. In order to make best use of national com-
petence in European research, the G10 group recommends the creation of European
virtual institutes of health, connecting al existing competence centres on funda-
mental and clinical research into a European network of excellence. Special support
should be given to the conduct of clinical trials, the development of a European
biotechnology strategy, and the development and marketing of orphan and paedi-
atric medicines (High Level Group on innovation and provision of medicines 2002).

In addition to trials organised by pharmaceutical companies for drug devel opment,
health authorities in Europe should consider to support major clinical trials on the-
rapeutic strategies with public health implications (Dormont 2000). The collaborati-
on between the public and private sectors, including the share of costs, is aso held
to be necessary by Brien and Vernon (1998) to sustain private sector interest in
neglected diseases like tuberculosis or malaria.

The pharmaceutical industry is concerned about the changes the European Parlia-
ment proposed to the new regulatory framework for pharmaceuticals. Many of the
proposals would re-introduce aimost all the national divergences and contradictions,
for example, in clinical trials regulation that the initiative was meant to remove (Al-
bedo 2002b). The EFPIA worries about delays that might result in substantial da-
mage both for public health and the competitiveness of the EU pharmaceutical
companies (EFPIA 2002a). The industry wishes an increase in research funding by
€1.5 hillion, and the establishment of institutes and co-ordination centres for clinical
research, enhanced university education with programmes in clinical research, en-
hanced patient information about the need of clinical studies, and simplified apprai-
sals of multi-centre studiesin ethical commissions (Throm 2002).

Industry-sponsored as opposed to government-supported research has led to much
of the therapeutic innovation of recent decades (Montaner et a. 2001). However,
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current trends in the organisation of the pharmaceutical industry suggest an expan-
ded role for academiain the near future. Megamergers among major pharmaceutical
corporations indicate their movement toward a focus on end-stage clinical trials,
manufacturing, and marketing. There has been a parallel increase in outsourcing of
intermediate steps to speciality small pharmaceutical, biotechnology, and contract
service companies. The new paradigm suggests that academia will play an increa
singly important role at the proof-of-principle stage of basic and clinical drug dis-
covery research, in training the future skilled work force, and in close partnerships
with small pharmaceutical and biotechnology companies (Van Eldik et al. 2002).

The establishment of academically based bodies to foster and monitor the acade-
mia-industry relationship in drug development should be encouraged. Montaner et
al. (2001) propose that academic research centres and ethics committees try harder
to arrive at the requirements of the industry sponsor in terms of "on-time delivery"”
and enrolment of patientsin the trials.

Reimbur sement schemes and health system

Pharmaceutical companies find that they are often prevented from launching their
products as early as possible by regulatory requirements — particularly national pri-
cing and reimbursement rules (EFPIA 2002c). Concerning the difficult balance of
incentives for innovation and containment of health expenditures, the G10 Group
proposes to restrict regulation of prices to those medicines purchased by, or reim-
bursed by the state. Full competition should be allowed for medicines not reimbur-
sed by state systems or medicines sold into private markets (High Level Group on
innovation and provision of medicines 2002).

The EU enlargement especially with countries from Central or Eastern Europe is
already rising many questions and will in the future make regulative issues even
more complicated. Challenges concerning innovation are the potentially decreasing
average level of health care expenditures, different approaches to IPR issues and the
strong generic sector, as well as the possibility that clinical research might move
from the "old" EU countries to the accession countries. Strong efforts should be
made to prevent the pharmaceutical market in Europe from becoming even more
fragmented.

Health technology assessment

Abraham and Lewis (2000) argue that "the regulation of medicines in Europe is
biased towards the interests of industry and trade over and above the interests of
patients and public health. The drive to produce and approve more drugs quickly on
to a single European market dominates considerations such as improvements in
democratic accountability, the independence of regulators and scientific expertise
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from commercial interests, drug safety testing and surveillance, and defining and
developing drugs which genuinely meet therapeutic needs, as distinct from those
which are marketable” (pp. 1-2).

Health technology assessment (HTA), as the broader scientific evaluation of medi-
cines which is not restricted to safety and efficacy issues, is proposed very often as
aremedy to balance industry and public health requirements. To tackle the problem
of preventable drug-related morbidity, a widely adopted system of measuring and
improving the quality of medication use and outcomes is suggested (Hepler 2001).
Regulations should mandate regular patient and system performance assessments —
specifically, that health professionals (1) identify, resolve, and document specific
pharmacotherapy problems; (2) assess system performance and identify recurring
root causes of problems; and (3) document assessments, problems found, actions
taken, and follow-up.

The recommendations of the G10 medicines report go in the same direction to fos-
ter the development of HTA including clinical and cost effectiveness, in the Mem-
ber States and the EU, to improve the value of HTA, to share national experiences
and data while recognising that relative evaluation should remain a responsibility of
Member States (High Level Group on innovation and provision of medicines 2002).

For the USA, the NIHCM Report "Changing patterns’ comes to the conclusion that,
against the background of high growth rates in health expenditures and because of a
disparity between spending for and clinical value of pharmaceutical products, phy-
sicians and consumers will be challenged to make more rational choices among
alternative drug therapies. Integrating cost-effectiveness information into the presc-
ribing behaviour and consumer awareness would be essential to taming prescription
drug costs (National Institute for Health Care Management 2002).

However, cost-benefit analyses are criticaly seen by the drug developers because
valid data for these studies are not available shortly after the introduction of the
product into the market which would mean that patients would have to wait longer
before they would benefit from new drugs (Scheuble 2002). In the view of the
German researching pharmaceutical industry, recommendations to use primarily
medicaments for which the long-term effectiveness has been proven by studies
would discriminate against innovative therapies, because new medicaments often
lack these studies (Fink-Anthe 2002c). EFPIA claims that clinical progress occurred
in aseries of small steps, and that the cumulative benefits of incremental innovation
might be overlooked by economic evaluations. Economic evaluation should not be
applied arbitrarily to just some interventions (i.e.: pharmaceuticals) and not others.
The focus should rather be on the consequences of the new product assessed across
all areas of healthcare (EFPIA 2001).
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