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SECTION 1

Introduction






CHAPTER 1
The discipline of Clinical Pharmacology

Markus Miller

Department of Clinical Pharmacology, Vienna General Hospital (AKH), Medical University Vienna, Vienna, Austria

In it’s Chapter about “Principles of Clinical Pharmacology” Harrsion’s Textbook of
Internal Medicine 2008 states that “drugs are the cornerstone of modern therapeutics”
and that “drug therapy varies widely among individuals” [1]. These two statements set
the stage for the discipline of Clinical Pharmacology (CP) which pursues two main
goals: (1) an empirical description of conditions under which drug actions vary in
humans and (2) to determine and understand the molecular mechanisms underlying
this variability [1]. Both goals can be pursued (a) scientifically, by studying drug action
in humans, (b) clinically, by administering appropriate drug therapy to patients and
(c) within a regulatory framework, to provide guidance on the risk/benefit ratio of drug
candidates in drug development and drug reimbursement.

Historically, the discipline of CP was established in several countries as an academic
discipline about 40 years ago. Whereas CP was established as a clinical sub-discipline of
internal medicine in many countries, experimental pharmacology emerged as a
second common trunk for the discipline in others. Hand in hand with its emergence
in academia, a large number of CP centers were set up in pharmaceutical companies. In
1970 the WHO published an overall document on CP [2] to stimulate the development
of CP and in several countries national and international Societies for Clinical Pharma-
cology and Therapeutics were established, e.g. the American Society of Clinical
Pharmacology and Therapeutics (ASCPT) and the American College of Clinical
Pharmacology (ACCP) in the US and the European Association of Clinical Pharmacol-
ogy and Therapeutics (EACPT) in Europe (for an overview of Clinical Pharmacology
departments worldwide see: http://www.meduni-graz.at/pharma/pharma-www/).

Today ASCPT states its vision as follows: “CP is recognized and serves as the
premier discipline at the forefront of the discovery, development, regulation and use
(DDRU) of safe and effective medications necessary for the prevention and
treatment of illness” (http://www.ascpt.org/about/obj.cfm), whereas the ACCP states:
“Promotion of rational use of medications in humans: innovative research,

Keywords: Clinical Pharmacology, ASCPT, EACPT, ACCP, WHO



Chapter 1: The discipline of Clinical Pharmacology

development and regulation of medications and Education of health care
professionals and patients on the optimal utlization of medications” (http://accpl.org/).
EACPT was founded after a meeting in Verona in 1991, in an attempt to foster the
emerging discipline of CP in the eastern European countries [3]. The aims of the
Association are to develop Clinical Pharmacology and Therapeutics in Europe by
promoting the utilization of Clinical Pharmacological services in health care delivery
(http://www.eacpt.org/?q=node/2).

Among others, the development of CP is driven by various CP Journals, most
notably Clinical Pharmacology and Therapeutics (current Impact Factor: 7.586, http://
www.nature.com/clpt/index.html), Journal of Clinical Pharmacology (current Impact
Factor: 3.134, http://www.sagepub.com/), British Journal of Clinical Pharmacology
(current Impact Factor: 3.128, http://www.bjcp-journal.com/), European Journal of
Clinical Pharmacology (current Impact Factor: 2.497, http://www.springer.com/
biomed/pharmaceutical+science/), or the International Journal of Clinical Pharmacol-
ogy (current Impact Factor: 1.28, http://www.dustri.com/nc/journals-in-english/mag/
int-journal-of-clinical-pharmacology-and-therapeutics.html).

CP has gone through a number of development cycles. Concomitantly with a steep
growth of the pharmaceutical industry, CP experienced an “age of excitement” [4] in the
1950s and 1960s which led to the foundation of a large number of CP departments
worldwide. According to one of the founders of the discipline, Sir Collin Dollery, clinical
drug evaluation, which formerly seemed “a matter of gathering testimonials from well
known clinicians”, is now a well-designed process and Clinical Pharmacology has
become an indispensable part [5]. Although clinical pharmacologists now occupy
influential positions in government and regulatory agencies such as EMEA or NICE
[4, 6], a widespread feeling emerged in the late 1990s, that CP may not have lived up to
its high expectations [7-9] and, in the UK, the number of clinical pharmacologists has
been in decline [7], a situation, however, that is contrasted by the sustained growth of CP
in other European countries [10]. There is no doubt that the lack of “an organ” and a
billable procedure [8] makes a clinical specialty more vulnerable to oblivion in a world
where “added value” is frequently reduced to economic concepts and values of a specific
brand. The beauty and at the same time “Achilles heel” of CP has always been its
enormous breadth, which has expanded further in recent years [11]. Nobody can
reasonably claim to be an expert of drug therapy in all therapeutic areas. Likewise it is
not credible to claim mastery of clinical therapeutics if one does not participate in up-to-
date care of patients. On the other hand, a substantial portion of today’s specialists, who
care for patients on a daily basis, have had insufficient training in the principles of
pharmacodynamics, pharmacokinetics, pharmacovigilance, epidemiology, drug utili-
zation and drug development.

The added value of clinical pharmacologists, jointly trained in CP and an organ-
based specialty [9], is that they can bring together these scientific principles and
specialty practice, and ideally can influence the colleagues around them. This kind of
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training model seems to offer the best chance for Clinical Pharmacology to make an
impact in healthcare. Indeed, since most prescribing of medicines occurs in the
community, CP should also look towards primary care as a future development
opportunity.

We live at an eventful time in clinical science when the powerful new forces of
genomics, information technology, imaging technology or economics, to name a few,
are rapidly changing the science and art of medicine. In practice, this will require even
more specialization than before. However, there is also an increasing demand for a more
integrated and holistic [9] approach, which can pull all the different strands together [6]
to create “added value” in patient care, drug research and drug regulation. In this regard,
CP has already provided numerous contributions to medicine [12] and will surely
remain successful. Clinical pharmacologists have a vital contribution to make in the
new era of molecular [13] and “translational” [14] medicine, continuously expanding
numbers of drugs and clinical trials, and desire for “personalized medicine”. Future
therapeutic agents, e.g. vaccines or cell- and siRNA-based therapies will be more
complex from a PK-PD point of view, and they will also be more costly.

These new challenges will demand well-trained students and physicians, each with a
firm grounding in the principles of CP. This kind of training will be necessary to ensure
that patients get personalized therapy that maximizes their chances of cure and
minimizes the risk of adverse effects. More widely is will be necessary to make sure
that hospitals, academia and industry can depend on a supply of individuals who
understand the new era of therapeutics.

With this vision in mind, it is arguably more important now than it has ever been
that medical students are exposed to CP in their curriculum and that the relevant
knowledge and competencies are unequivocally demonstrated before a career in
medicine even begins [15-17].
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CHAPTER 2
Current issues in drug development

Markus Muiller

Department of Clinical Pharmacology, Vienna General Hospital (AKH), Medical University Vienna, Vienna, Austria

1 Historical success

Historically, pharmaceutical therapy has been extraordinarily successful in combating
and alleviating various diseases. Common life threatening diseases, most notably
infections, have extremely satisfying therapeutic success rates and many serious diseases
like diabetes mellitus or some forms of cancer have become chronic, stable diseases and
do not lead to extreme shortages of life years any longer. Prime examples for success
stories in drug development are (1) the massive prolongation in the life span of patients
infected with HIV due to various combinations of highly active antiretroviral therapies
(HAART), (2) the reduction of gastric ulcer and gastric cancer due to therapies aiming at
eradication of Helicobacter pylori and (3) the targeted therapeutic approach for chronic
myeloic leukaemia (CML) by means of imatinib mesylate (Gleevec). Whereas success
rates in (1) are determined by a combination of a large number of powerful drugs which
were rapidly developed by industry in response to the challenge posed by the HIV
pandemic, success rates in (2) are determined by the discovery of an entirely new and/or
previously overlooked concept for the pathogenesis of gastric diseases, i.e. a Helico-
bacter infection and in (3) by an intense effort to address the single molecular aberration
responsible for CML, i.e. a mutation in the fusion protein-kinase bcr-abl.

These 3 success stories underline the fact, that success in drug development is driven
by different variables and reflects more an art than a process, which can be reduced to
robotic tools like high throughput screening or combinatorial chemistry. There is no
doubt that historically overall drug development has been extremely productive. A
recent analysis identified a total number of >20,000 drug products available today, 2/3
of which target 10 gene families (see Table 1) [1]. Interestingly, however, there are only
~1300 unique drugs of which ~1200 are “small molecule” drugs, 2/3 of which can be
administered orally, and ~170 are “biologic” drugs [1].

Keywords: Druggable genome, drug targets, innovation, IMI, critical path, contract research
organization (CRO), drug approval process, academic medicine, confidence crisis, public opinion

7



Chapter 2: Current issues in drug development

Table 1 Gene-family distribution of current drugs per drug substance

Gene family Percentage of
FDA-approved drugs

Rhodopsin like GPCRs 26.8
Nuclear receptors 13

Ligand gated ion channels 79
Voltage gated ion channels 55
Penicillin binding protein 4.1
Myeloperoxidase like 3

Sodium neurotransmitter symporter family 27
Type Il DNA Topoisomerase 23
Fibronectin type Ill 2.1
Cytochrome P450 1.9
Rest 30.7

The family share as a percentage of all FDA-approved drugs is displayed for the top ten families.
Beyond the ten most commonly drugged families, there are a further 120 domain families or
singletons for which only a few drugs have been successfully launched. Data based on 1357 dosed
components from >20,000 approved products, FDA, December 2005. GPCR, G-protein-coupled
receptor (modified from Ref. [1])

Also owing to the demographical trend of an ageing population, there is ample room
for improvements and yet completely unmet medical needs as we have only modestly
successful therapies for many neurological conditions like Alzheimer’s disease (see Case
Study Chapter 20) and also success rates for many common cancers are still far from
satisfying.

2 The dawn of a molecular era, the “druggable genome”
and market fragmentation

The hope for a renaissance in drug development was fuelled by the publication of the
human gene sequence by the Human Genome Project (HUGO) in 2000. HUGO
revealed that humans harbour approx. 30,000 genes, which give rise to more than
150,000 transcripts. Besides its implications about our insights in human biology
(Table 2) this data also led to an important stimulus in drug research.

Recent studies indicate that today’s pharmaceuticals exert their action on approx.
500 drug targets [1, 2] and based on HUGO data and assessment of ligand binding
domains concluded that the number of potential therapeutic targets might be around
10,000 [3]. However, a closer look at potentially druggable targets and disease modifying
genes reveals a probably more realistic and conservative number of a maximum of
approx. 600-1000 novel drug targets [1].
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Table 2 Comparison of the druggable genomes of selected eukaryotes

Homo Drosophila Caenorhabditis ~ Saccharomyces
sapiens melanogaster  elegans cerevisiae
Total number of predicted genes ~30,000 13,601 18,424 6241
Number of proteins in proteome 21,688 13,849 17,946 6127
Number of estimated druggable targets 3051 1714 2267 508
Percentage that are predicted druggable ~ ~10-14 12 12 8

targets (%)

Reproduced and adapted from Ref. [3]

The use of genome-wide association studies (GWAs), in particular, has enabled to
associate genetic variants with particular diseases and it is hoped that they may provide
new footholds on the long and difficult path to better treatment [4]. However, to date,
hopes that genomic high throughput tools would provide a large number of additional
druggable targets were not fulfilled as a number of WGAs in large populations showed
that for common conditions like coronary heart disease or diabetes only few novel
markers could be identified, which also show only modest risk associations. A
publication on a WGAs in large sample of patients with seven common diseases [5]
revealed associations at many previously identified loci and a large number of further
signals likely to yield additional susceptibility loci. However, the novel variants were
characterized by a modest effect size (that is, per-allele ORs between 1.2 and 1.5) and
even these estimates are believed to be inflated. The data suggest that, for any given trait,
there will be few (if any) large effects, a handful of modest effects and a substantial
number of genes generating small or very small increases in disease risk [5]. Thus, to
date, genomic medicine has not provided a “quick-fix” for a declining productivity in
drug development. There is evidence that productivity of pharmaceutical industry -
after a period of robust growth - is in decline and as of today no clear trend upwards can
be noted (Fig. 1). Ten years ago the Biotechnology industry, which has started the
biotechnological era of pharmaceutical development mostly existed in parallel to “Big
Pharma” and was perceived as a panacea for the productivity problem of the
pharmaceutical industry. Nowadays the barriers between those two concepts of drug
development have become increasingly blurred due to large number of mergers and
acquisitions and there is increasing scepticism, that biotechnology per se will constitute
a strong enough force for pharmaceutical growth.

Another trend, which started a decade ago was the “end of the blockbuster”
(see Chapter 22). Industry could no longer rely on chemical products which may be
prescribed to millions of patients but moved its attention to fragmented and high
cost niche- or specialist-biotechnology markets, e.g. oncology or rheumatology.
This trend is reflected by a substantial increase in the number of pipeline specialist
drugs and a superior economic growth of companies which have adopted this trend
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Fig. 1 Timeline of approvals of new molecular entities ("MEs) and new biological entities (nBEs) by the US
Food and Drug Administration (FDA) between 1950 and 2008 (Adapted from Ref. [6])

early on (personal communication from IMS health). The perceived “end of the
blockbuster” and the adoption of genomic medicine, in its extreme form called
“individualization” has also posed a conceptual problem for clinical trial meth-
odology (see Chapters 8 and 22). Randomized controlled trials (RCTs), which
comprise large numbers of trial subjects, are focused on the statistical type 1 error
(i.e. aiming to safeguard the risk of false positive results), often at the cost of
reproducibility. Increasing individualization of therapeutics, however, due to much
smaller sample sizes, will move the type 2 error (i.e. the risk of overlooking an
effect) into the limelight again.

However, it is evident that the coincidence of current breakthroughs in genomics
and information technology will shape a different concept of medicine and therapeutics.
Although the consequences are not entirely clear and “pharmacogenomics” has yet
failed to fulfil its promise, e-health and genomic health will have a substantial impact on
the routine of medicine, not unlike the coincidence of breakthroughs in chemistry and
experimental pharmacology at the beginning of the 20th century, which has influenced
the last century.

3 Innovation and stagnation

The last decades have faced an increasing focus on codification of every minor facet in
the industry - a situation which has produced a false sense of control over drug
development [6]. In contrast to this perceived situation of total control, there is little
doubt today that drug development faces a crisis in productivity. Over the last decade
development costs have risen steadily but the number of new chemical entities (NCEs),
which have been developed are in decline.
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An outlier seems to be the vaccine area, which seems to prosper (see also
Chapter 20). An immediate reaction was the steep increase in mergers and acquisitions
and an increased activity in non-core activities like nutrition/“nutraceuticals” or
integrated healthcare. One reason for the innovation gap might have been related to a
focus on the promotion, patent extension and amendment of existing drugs,
including “mee toos”, rather than development of new ones. Interestingly, “first
to market” might not be an appropriate goal as there is sufficient evidence that
follow-on innovations, even relatively late ones, can and do succeed economically
[7]. A recent analysis came to the conclusion that investments in promoting existing
products come at a long term cost - i.e. an increase in annual profits but a decrease in
long-term value [8].

Therefore, at the beginning of 2000 it became clear that, at the current level of
R&D, the traditional concepts were no longer a guarantee for robust growth. FDAs
2004 paper about innovation and stagnation in the pharmaceutical industry has led
to a number of worldwide initiatives to salvage drug R&D like the US critical
path initiative, a US strategy intended to transform the way FDA-regulated products
are developed and wused. (http://www.fda.gov/ScienceResearch/SpecialTopics/
CriticalPathlInitiative/). Another reaction was the implementation of the European
Innovative Medicines Initiative “IMI”, a partnership between the European Com-
munity and the European Federation of Pharmaceutical Industries and Associations
(EFPIA) with the aim to support the faster discovery and development of better
medicines (http://www.imi-europe.org/). These concepts aim for radical changes in
drug development and approval processes. Besides various “molecular” and “-omics”
approaches (see Chapters 15 and 17) there is now an increasing focus on efficacy and
toxicology biomarkers (see Chapter 16) and imaging technology (see Chapter 14) to
foster drug research. At the level of drug regulation there is also an increasing
awareness that traditional ways of judging drugs and granting market authorization
may be outdated and may be one reason for the lack of productivity (see Chapters 3
and 23). Although no leading approach has emerged so far the need for an entirely
novel conceptual framework is undisputed and also reflected by regulatory documents
and the foundation of novel committees like the committee of advanced therapeutics
at the EMEA (see Chapter 21).

Despite all discussions about declining research productivity and potential
solutions, it is interesting to note that the rate of production of new drugs has been
constant in the past 60 years [6]. A recent review states that “nothing that
companies have done has affected their rates of new drug production” [6]. The
decline following 1996 was sometimes interpreted as a return to historical normal-
ity following an atypical increase in the early 90s, rather than an absolute decline
(Fig. 2). On the other hand it is clearly a matter of concern, that no company is able
to produce the average of 2-3 NMEs per year, needed to match their growth
expectations.
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4 The development of EBM methodology

An important force that has come into play during the last 20 years and has influenced
the way we perceive drug development and therapeutic interventions is our conceptual
framework of clinical trial theory (see Chapters 8, 9, 12 and 13), i.e. the tool of the RCT
which had ultimately led to the development of evidence based medicine (EBM) and
health technology assessment (HTA). Whereas success has traditionally been measured
on the basis of individual observations or testimonials by experts (see Chapter 1), EBM
has rightfully raised the bar for successful drug therapy and was wholeheartedly
embraced by regulators and reimbursement agencies (see Chapters 2 and 3).

5 Issues in preclinical and clinical drug development
5.1 Target and drug candidate identification

Current drug development strategies are focussed on validated single drug targets and
Gleevec represents the ultimate example for the success of this targeted “clean drug”
approach. Still, many successful drugs, which were not developed by a rational approach
but rather empirically exert their action on more than a single target and thus represent
a more “dirty” form of drugs. In the last two decades, successful drug discovery and
development has been shaped by robotic technologies like combinatorial chemistry
and high-throughput screening (HTS), a revolution in the development of fluorescent —
and transporter probes and quantitative structure activity relationship (QSAR) ap-
proaches, which are now well-established platforms for discovery of lead compounds.
HTS comprises the screening of large chemical libraries for activity against biological
targets automatized assays and large-scale data [9]. To date, most emphasis has been put
on quantitative screening capacity, whereas for the future many experts in the field
propose a greater focus on physiological relevance, content and quality [9]. It is likely
that future finding strategies will be much more project-related, tailor-made, and better
integrated into the broader drug discovery efforts [9].

5.2 Preclinical drug development

A topic that has caused substantial concern in recent years was the large number of
drugs that showed toxicity in late drug development or even after drug approval and the
concomitant lack of predictivity of preclinical data [10]. Likewise current tools to asses
carcinogenicity are under discussion and there is agreement that genotoxicity tests
in vitro are not very specific and produce a high and unacceptable occurrence of
irrelevant positive results [11] One notable example where preclinical safety signals did
not necessarily indicate toxicity was a phase I trial where six volunteers had to be
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admitted to an ICU after administration of an activating CD28 T-cell super-antibody
that was considered “safe” in animals (see Chapter 7). Thus, lack of severe toxicity in
animal models should never be viewed as a guarantee of safety in man. The generation of
meaningful preclinical data is therefore crucially dependent on the selection of a
relevant biological model and an appropriate species and may not be viewed as a
standard battery of tests similar to conventional chemicals. On the other hand approval
of the novel and promising drug candidates may be burdened by preclinical data
showing signs of toxicity. One example is the antifungal micafungin, where admin-
istration in animals was associated with the development of focal preneoplastic foci of
altered hepatocytes (FAH). FAH were shown to precede hepatocellular carcinomas [12]
and, thus, the EU product label indicates that “The decision to use micafungin should
take into account a potential risk for the development of liver tumours (see Section 4.4).
Micafungin should therefore only be used if other antifungals are not appropriate.”
(http://www.ema.europa.eu/humandocs). Micafungin was non-genotoxic in in vitro
assays and may be classified as a non-genotoxic (and potentially carcinogenic) chemical
[13]. This view, however, stands against clinical experience and the lack of a toxicity
signal with several 100,000 patients in Japan where micafungin was approved 4 years
earlier (see also Case Study in Chapter 18).

5.3 Clinical drug development

The structure of clinical drug development has changed significantly in the last years,
both conceptually [14] and structurally [15, 16]. Whereas in previous decades the
clinical study environment has been dominated by big pharmaceutical companies and
academic medical centres (AMCs), the field has been taken over by contract research
organizations (CROs) and site management organizations (SMOs) over the past decade.
Annual CRO-industry revenues have increased from about $7 billion in 2001 to an
estimated $17.8 billion today; of more than 1000 CROs in operation, the four largest are
now billion dollar companies [15]. Simultaneously, a lack of funding for independent
clinical research and a lack of well-educated young clinical researchers have become
obvious and several programmes have been established to build capacity and human
capital in clinical research. The establishment of independent clinical research has, for
many reasons, including topic selection and reimbursement questions, become a main
goal in many countries. In a recent European Medical Research Council (EMRC)
position paper [17] the top five recommendations to strengthen independent clinical
trials in Europe were: (1) to improve the education, training and career structure and
opportunities for scientists involved in patient-oriented clinical research; (2) to increase
levels of funding for IDCT; (3) to adopt a “risk-based” approach to the regulation of
IDCT; (4) to streamline procedures for obtaining authorization for IDCT; (5) to ensure
that IDCT are carried out with an appropriate number of patients to produce
statistically reliable results so that the trials are “correctly powered”.
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A key problem of declining pharmaceutical industry productivity is the increasing
cost of conducting clinical trials. The way clinical trials are conducted nowadays is
determined by large trials with clinical endpoints which are rigid from a design
perspective, costly and most importantly take a lot of time. Some experts therefore
argue that moving from the traditional clinical development approach based on
sequential, distinct phases towards a more integrated view that uses adaptive design
tools and Bayesian methodologies to increase flexibility and maximize the use of
accumulated knowledge could have an important role in achieving these goals [14]. In
Europe a recent public consultation paper on the functioning of the European “Clinical
Trial Directive” (CTD) (http://ec.europa.eu/enterprise/sectors/pharmaceuticals/fles/
clinicaltrials/docs/2009_10_09_public-consultation-paper.pdf) stated that there is
widespread criticism that the CTD has led to a significant decline of the attractiveness
of patient-oriented research and also had a negative impact in terms of administrative
costs. In particular for academic sponsors of clinical trials costs can reach prohibitive
levels. Besides (1) clinical trial and EBM methodology, (2) an increasingly complex

Table 3 Improving the Drug-Approval Process through “Economic Darwinism”

Problem

Proposed solution

Comments

No long-term safety data
No direct head-to-head
comparative studies

Phase 4 commitments not
fulfilled

Inability to ensure timely
conversion of surrogate and
biologic marker end points to
clinically meaningful end points

No incentives for drug
development with high
commercial risk

No encouragement to make
a paradigm shift rather than
replicative strategies

Granting of extended period of
exclusivity for drugs with data that
demonstrate long-term safety

Granting of extended period of
exclusivity only when phase 4
commitments are met

Approval based on biologic marker
or surrogate marker — granting of
limited period of exclusivity
Granting of extended exclusivity only
when converted to clinically
meaningful end point

Granting of additional (beyond
current) extension of exclusivity for
predefined high-need, high-risk areas
Use of biologic markers and surrogate
markers possible, but with limits
described above

Study design requires preapproval by
the FDA

Will usually involve comparative
studies

Present completion rate very low
Currently no credible sanction

Some biologic markers and
surrogate markers will not correlate
to meaningful clinical benefit, and
drugs approved on the basis of
such end points will lose extended
exclusivity

Achieving consensus independent
of commercial and other pressures
is key

Use of an independent body such
as NAS or IOM* to define high-need,
high-risk areas

Number of designated high-need,
high-risk areas restricted to 5-10

*NAS denotes the National Academy of Sciences, and IOM the Institute of Medicine
Reproduced and adapted from Ref. [16]
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legislative framework for patient centred clinical research and (3) declining willingness
of the public to pay for costly pharmaceuticals in light of available (bio)generics, there
has also been [4] a steep increase in regulatory demands on drug development (see
Chapter 2) and there is ongoing discussion on reshaping the drug approval process
radically [16], e.g. by granting limited period of exclusivity and an emphasis on post-
marketing commitments on drug safety and efficacy (Table 3).

6 The role of academic medicine

To date, academia has played only a modest direct role in pharmaceutical development.
However, there is certainly a huge indirect impact of academic training and intellectual
transfer and it has frequently been pointed out that drug development flourishes in
clusters of universities. In the future this impact may even increase, mostly in clinical
development as industry-independent clinical research may offer a promising alter-
native to today’s landscape of clinical trials. A major hurdle is the lack of public funding,
a situation which is in contrast to the public outcry about industry interests in clinical
research (see EMRC paper). Unfortunately, also academia undergoes substantial
changes as described in a BMJ publication on the possible future scenarios of academic
medicine [18, 19] and scenarios where academic medicine only flourishes in a private
sector as a commercial business activity or succeeds by entertaining the public and
media are certainly not desirable.

7 Confidence crisis and public opinion

Fuelled by a number of high profile failures (e.g. “Vioxx” or “Lipobay”) and inap-
propriate behaviour of stakeholders the pharmaceutical industry came under scrutiny
and sometimes also became victim of public campaigns. In a widely discussed book
Marcia Angell, former editor-in-chief of the New England Journal of Medicine claimed
that the pharmaceutical industry suffers from corruption and makes the case that a
substantial portion of industries revenues is spent for marketing rather then R&D [20].
It is frequently claimed that the average development cost of a new pharmaceutical is
about 1000 Mio dollars. According to Angell, however, this number is inflated by
marketing costs as well as opportunity costs and interest. Angell argues that valuable
R&D work is performed by the public sector e.g. at the NTH and at universities. Likewise
Jerome Kassirer, also former editor-in-chief of the New England Journal of Medicine,
argues in his book “On the take” [21] that big business corrupts physicians who accept
fees for promoting special products. Kassirer puts several conflicts of interest between
companies and doctors into focus and advocates for a ban of industry gifts to medical
personnel and full disclosure of financial incentives.
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A 2009 survey in Austria (www.pharmig.at) revealed an astonishing image of the
pharmaceutical industry in the general public. A substantial portion of the public (50%)
believes that the industry is rather devoted to the shareholder value and profits than to
healthcare (40%) and only 39% believe that drug products on the market have been
tested adequately. On the other hand, more than 60% of the population and 42% of
physicians believe that average costs for a successful drug development programme are
less than € 50 Mio - which is in stark contrast to an estimated average total pre-approval
cost estimate of $ 802 Mio [22].

8 Conclusion

We currently witness a transition phase from a situation of a well established, highly
esteemed process of drug development to a fragmented system without a dominant
paradigm. There is a widespread feeling that traditional concepts in drug development
are outdated. However, it is likely that international initiatives like IMI, adoption of
novel tools by regulators and increased cooperation will shape the new landscape of
drug development.

Case Study: Pfizer

Pfizer (www.pfizer.com) is currently the largest biopharmaceutical company
worldwide with revenues of ~$ 70 billion. Pfizer was founded by two cousins
from Germany, Charles Pfizer and Charles Erhart in 1849 as a fine-chemicals
business in Brooklyn, New York. During WWII Pfizer started with mass-
production of penicillin and became the world’s largest producer. The first
pharmaceutical resulting from the discovery programme was oxytetracycline. In
1967 the antibiotic doxycycline was introduced and in 1976 prazosin, a blood
pressure lowering drug. In the 1980s prioxicam and nifedipine were launched.
Other important drugs developed by Pfizer were fluconazole, an antifungal,
sertraline, an antidepressant, amlodipine for control of hypertension and the
antibiotic azithromycin,

A major breakthrough with enormous publicity was the launch of Viagra®
(sildenafil citrate) for erectile dysfunction in 1998. In 2000 Pfizer and Warner-
Lambert merged and atorvastatin, a cholesterol lowering drug, first synthesized in
1985 at Parke-Davis—Warner-Lambert, became the top-selling drug for Pfizer
and the number 1 branded pharmaceutical in the world with a patent protection
expiring in 2011. After 2000 Pfizer launched a number of novel drugs, including
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ziprasidone, a new antipsychotic, voriconazole and antidulafungin, two anti-
fungals, pregabalin, for treatment of neuropathic pain, sunitinib, an oral multi-
kinase inhibitor and maraviroc, a new HIV drug.

In 2006 Pfizer announced the stop of it’s trial programme for torcetrapib, an
LDL-lowering and HDL-inducing compound after a $1 billion investment. In
September 2008 Pfizer, according to a Wall Street Journal report, intended to drop
efforts to develop medicines for heart disease, obesity and bone health to focus on
more lucrative areas such as cancer and Alzheimer’s disease. On October 15, 2009,
Pfizer acquired Wyeth to form the world’s largest pharmaceutical company.
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CHAPTER 3
Current issues in drug regulation

Marcus Miillner' and Hans-Georg Eichler?

'AGES PharmMed/Austrian Medicines and Medical Devices Agengy, Vienna, Austria
2EMA — European Medicines Agency, London, UK

The role of drug regulatory agencies is to protect and promote public health. In everyday
practice, this broad mandate translates into two distinct objectives: first, into an
obligation to protect patients against ineffective or harmful drugs, and second,
to protect patients against the consequences of untreated disease. The first objective
results in a gatekeeper function and obliges regulators to apply stringent standards of
assessment and to deny marketing authorization where deemed necessary. By contrast,
the second objective requires regulators to support and enable drug development — with
a view to ensuring that patients have access as early as possible to safe and effective
drugs.

This chapter summarizes the processes put in place in the European Union (EU) to
ensure that regulators can meet these objectives, and briefly describes some of the
challenges surrounding drug approval. The technical term in the EU for drugs is
“medicinal product” and we will use that term throughout the text.

1 The drug regulators’ decision-making

When approving new medicinal products, regulatory authorities need to be convinced
that the (pharmaceutical) quality of the product fulfils predefined standards and that
safety and efficacy are in a favourable balance; this is sometimes referred to as “Q-S-E”,
or the first three hurdles a new drug has to pass on its route to market. While the issues
around adequate product quality appear manageable in most instances, this is often not
the case when it comes to large and complex molecules, such as biologicals [1, 2].

Keywords: European Union, market authorization, human medicinal products, regulatory affairs,
centralized procedure, Mutual Recognition Procedure, Decentralized Procedure, risk-benefit
assessment, relative effectiveness, pharmacovigilance, signal detection
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Table 1 The regulators dilemma: “Regulators are confronted with a growing number of external needs,
stakeholders, and their interests and concerns. All of these factors influence, or seek to influence, the timing
of marketing authorization, which determines the time at which patients gain access to new drugs. The
conundrum results from the fact that some of these external forces, although often legitimate in their own
right, are pointed in different directions and become irreconcilable. HTA health technology assessment.” [3]

Request for shorter timelines Need for more or larger studies with delayed

with higher level of uncertainty market access

Industry Payers, prescribers and HTA assessors

Require favourable conditions for innovation Request comparative efficacy and effectiveness data

Patients and carers Media and the scientific community

Demand early access to potentially lifesaving drugs Demand more thorough safety assessment after
repeated market withdrawals

Unmet medical needs (examples): Excess medicalization

Ageing popultions, epidemiology of obesity, diabetes  Obesity, metabolic syndrome, mood disorders

Assessment of safety and efficacy is even more challenging [3]. Considering that no
drug is devoid of potential safety issues, the benefits expected from drug treatment have
to be weighed against potential harm; this is often referred to as the “benefit-risk
balance”. The definition of an acceptable trade-off between safety and efficacy is not
straightforward and invariably requires value judgements. Moreover, the balance is a
dynamic process and benefit-risk may change as more information about a new
medicinal product emerges when it is used in a large population and under everyday
conditions (as opposed to clinical trial conditions).

Regulators are therefore finding themselves in a mounting dilemma: the need to
balance early market access with the need for comprehensive benefit-risk data (Table 1).
Setting the regulatory evidence requirements very high might not only stifle innovation
but could also delay or inhibit patients’ access to effective treatment. Pharmaceutical
industry and some patient advocacy groups strongly emphasize the point that these are
undesirable consequences, particularly in therapeutic areas characterized by a high degree
of unmet medical need. On the other hand, lowering the regulatory entry barrier might
lead to insufficient knowledge about the benefits and risks of newly authorized medicinal
products and thus harm patients. Detrimental consequences could result from uniden-
tified risks or lack of efficacy in real life settings. It is widely assumed that the benefits from
a range of medicinal products authorized in developed countries are debatable. It is
difficult to predict how the regulators’ dilemma will play itself out in the years ahead.

2 Authorizing a medicinal product in the EU

We have described that quality, safety and efficacy are the main pillars for assessing a
medicinal product. Depending on the type of product, each pillar may carry different
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GLOBAL R&D EXPENDITURE, DEVELOPMENT TIMES, GLOBAL
PHARMACEUTICAL SALES AND NEW MOLECULAR ENTITY OUTPUT 1998-2008
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Fig. 1 Development time: Time taken from compound code assigned to first world launch. Global
pharmaceutical sales: The revenue from global sales of ethical pharmaceuticals. This includes finished
products, bulk sales and royalties from licensed-out ethical pharmaceuticals. New Molecular Entity (NME):
A new chemical entity or biological (including products of biotechnology) that has not been previously
available for therapeutic use in man and are destined to be made available as a “prescription only
medicine”, to be used for the cure, alleviation, treatment, prevention or in vivo diagnosis of diseases in man.
Vaccines, new salts, pro drugs, metabolites and esters of existing compounds and certain biological
compounds (e.g. antigens) are not classified as NMEs. Combination products are excluded from the list
unless one or more of the constituents of the combination product has never been previously available. R&D
expenditure: This includes salaries and all other personnel-related expenditure, expenditure related to
consumable materials and supplies, and an appropriate share of overheads to cover administration,
depreciation/amortization, space charges, rent, etc. The expenditure on R&D conducted by means of grants
or contracts to other companies or institutions, and proportional expenditure for joint ventures should be
included. This definition excludes capital R&D expenditure. (MR International Performance Metrics Programme/
Source: R&D expenditure: Industry R&D Investment Programme; Development times, NME output: Annual
Survey of New Molecular Entity First Launches/New Medicine Launches 2008: A complete guide to NMEs
launched worldwide; Global pharmaceutical sales: Sales data supplied by IMS Health

weight. Currently, only around 30 medicinal products containing a new active sub-
stance (NAS; the definition includes new chemical and new biological entities) are
authorized every year in the EU as compared to about 600-700 generics. These figures
are broadly similar in all major drug markets, as the innovation pipeline appears to be
drying up (Fig. 1). The increasing investment in pharmaceutical research and devel-
opment over the past decade, coupled with a decrease in output of New Active
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Substances reaching the market is often referred to as the current “productivity deficit”
of pharmaceutical research.

For medicinal products containing a NAS, evaluation of safety and efficacy are
paramount. However, when assessing generics the main issues are quality and bio-
equivalence [4]. This topic is addressed in more detail in Chapter 23. Another rather
hard to delineate area refers to so called biosimilars. Biosimilars are replicas of
authorized biologicals. As biologicals are large complex molecules the bioequivalence
approach as mentioned above is not sufficient. Apart from quality data the applicant
also needs to submit clinical data on efficacy and to a certain extent also on safety and
immunogenicity (see Chapter 23).

There are currently four regulatory pathways how a medicinal product can obtain a
market authorization in the EU. On one end of the regulatory spectrum is the
centralized procedure where a single marketing authorization is followed by a single
assessment procedure and - if favourable - results in a single marketing authorization
valid in all EU member states. On the other end is a purely national process. In between
are the Mutual Recognition Procedure and the Decentralized Procedure.

2.1 The Centralized Authorization

The legal time frame for an authorization procedure in the EU typically takes 210 days,
excluding a clock-stop period where the marketing authorization applicant has time to
answer a list of questions raised during the assessment procedure. A range of medicinal
products are obliged under EU law to undergo the so called Central Authorization
Procedure (Table 2) [5]. The advantage of this procedure is that the best available
expertise in Europe can be acquired and that an approach fully harmonized across all
member states can be established. The advantage for pharmaceutical companies is a

Table 2 Medicinal products requiring a central authorization in the EU

(a) Medicinal products developed by means of biotechnological processes:

« recombinant DNA technology,
« controlled expression of genes coding for biologically active proteins in prokaryotes and eukaryotes
« hybridoma and monoclonal antibody methods.

(b) Medicinal products for human use containing a new active substance and the treatment of:

« acquired immune deficiency syndrome,

o cancer,

« neurodegenerative disorder,

« diabetes,

« auto-immune diseases and other immune dysfunctions,
« viral diseases.

(c) Medicinal products that are designated as orphan medicinal products [Regulation (EC) No 141/2000]
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single point of entry and that finally authorization is issued by the European Commis-
sion which is binding for all member states.

The central authorization procedure is coordinated by the European Medicines
Agency (EMA). The working body, which proposes to the European Commission to
accept or to reject an application, is the Committee for Medicinal Products for Human
Use (CHMP). This committee is comprised of experts nominated by individual
Member States, and additional experts. For each application procedure the CHMP
selects from among its members one so-called Rapporteur and one Co-Rapporteur
who independently, together with their assessment team based at the national agency,
assess the marketing application dossier in depth and provide two separate assessment
reports. Other CHMP members are free to assess parts or the complete dossier. Further,
there is a peer-review process in place for quality-assurance of assessment reports. The
results of all assessments are discussed at defined time points at the CHMP’s monthly
meetings. During the assessment process, the CHMP can avail itself of the expertise
represented in several “scientific working parties”, including those for quality, safety,
efficacy, pharmacovigilance and, since 2009, also in the Committee for Advanced
Therapies (CAT) [6].

At predefined time-points the applicant receives a list of questions, which need to be
addresses satisfactorily.

An important feature during the early stages of development of a medicinal product
is to ensure that its development plan is in line with what regulators will expect to see
when assessing quality, efficacy and safety at the time of market authorization.
Therefore procedures for provision of scientific advice by regulatory agencies to
sponsors of drug development programmes have been established both in the EU and
US. The EU scientific advice procedure is carried out by the Scientific Advice Working
Party of the CHMP. In many member states national scientific advice is also available.
Experts from Member States are coordinated by the EMA; it is a relatively rapid
procedure, taking about 70 days [7]. Sponsors of a drug development programme can
discuss the suitability of their planned development including details of non-clinical and
clinical study designs. The majority of requests for scientific advice refer to phase 3
clinical trials.

2.2 The Mutual Recognition Procedure (MRP)
and the Decentralized Procedure (DCP) [8]

If a new medicinal product is not legally required to go through the central authorization
procedure, companies can chose to obtain marketing authorization via the Mutual
Recognition Procedure or a Decentralized Procedure. The Mutual Recognition Pro-
cedure is used when a product is already authorized in one member state and the
company intends to extend its marketing authorization to other member states. When
using this procedure the company selects as the so-called reference member state, which
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is where the medicinal product is authorized. The competent authority of that member
state performs the primary assessment within 210 days. When a company decides to ask
for authorization in other member states, it selects so-called concerned member states.
The reference member state’s competent authority forwards the assessment report and
concerned member states’ agencies then may take up to 90 days for their assessment.

If the product is not authorized in any of the member states the company may
select the Decentralized Procedure. Here the applicant selects a reference member
state and concerned member states and submits the application simultaneously to all
of them. The competent authority of the reference member state performs the primary
assessment but liaises earlier with the concerned member states. Overall this is a
faster procedure than the Mutual Recognition Procedure and allows for earlier
harmonization.

In 2007 a total of 441 MRP and 392 DCP were handled within the EU Member
States. The figures for 2008 are 411 MRP and 734 DCP [9]. About 80% of these
procedures are generic applications, the others being new medicinal products usually
from a known class and not necessarily new active substances. Overall it concerns
products with a relatively well-known safety profile.

2.3 The national procedure

There is also a national procedure, which is often of interest for small companies and
larger pharmacies which serve a local market. For example, the Austrian regulatory
agency received 164 and 134 applications in 2007 and 2008, respectively [10]. Almost
100% of these procedures concerned generic applications, herbal medicines or homeo-
pathic products. The risk to public health may be considered to be limited, provided that
product quality is satisfactory. National authorizations may serve as a base for a Mutual
Recognition Procedure later on.

While the issues around new medicinal products containing NAS attract more
interest from a scientific and public health perspective, the daily business of many
national regulatory authorities in the EU is mainly defined by generics applications.

3 Regulatory life-cycle management of medicinal products

Once on the market, a medicinal product undergoes, on average, about three regulatory
lifecycle changes per year, so called variations. Two of these are usually minor, such asa
change of the market authorization holder’s address or, say, the printing on the outer
package, but, on average, one variation is expected to be major, such as widening or
restriction of indications or insertion of warnings in the summary of product char-
acteristics and the patient information leaflet.
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In the following we will focus on products containing NAS, which in the EU are
mainly authorized through the Centralized Procedure. NAS are necessarily associated
with a higher degree of uncertainty about their benefits and risks. This may translate
into greater risks to patients for two reasons: First, we do not understand their safety
profile very well. Second, we have only information on efficacy but not effectiveness.

The regulatory life-cycle for centrally authorized products is described on the
EMA’s homepage in the section on European Public Assessment Reports [11].

3.1 From efficacy to post-marketing relative effectiveness
assessment

In the EU, efficacy is defined as “the extent to which an intervention does more good
than harm under ideal circumstances”, where “ideal circumstances” refers to conditions
of (pre-marketing) clinical trials. Efficacy data are typically considered when regulators
make their first-time benefit-risk assessment and are the basis of marketing authoriza-
tion. By contrast, “Effectiveness is the extent to which an intervention does more good
than harm when provided under the usual circumstances of healthcare practice” [12].
The distinction is relevant as it addresses the well-described efficacy-effectiveness gap,
implying that drug treatment usually yields better results in the controlled environment
of clinical trials than under the conditions of usual care [13]. The gap is in large part due
to the fact that in clinical trials highly selected patients are treated in a closely monitored
environment — to maximize benefits while minimizing risks.

Moreover, there is only scarce information on relative effectiveness at the time of
marketing authorization. Relative effectiveness (called comparative effectiveness in the
current debate in the US), is defined in the EU “as the extent to which an intervention
does more good than harm compared to one or more intervention alternatives for
achieving the desired results when provided under the usual circumstances of health-
care practice”. It has been pointed out that “new and approved does not always mean
new and improved” [14], and information on post-marketing relative effectiveness is
increasingly demanded by patients and healthcare decision-makers [15].

Note that relative effectiveness may mean more than comparing two medicinal
products. In some therapeutic situations, there may be drug and non-drug interventions
available. Smoking cessation, for example, can be achieved with the support of
medicinal products, such as nicotine replacement products (e.g. gums, patches and
inhalers), burpropion (an atypical antidepressant acting as a norepinephrine and
dopamine reuptake inhibitor, and nicotinic antagonist) and varenicline (a partial
nicotinic receptor agonist). There is, however, also behavioural therapy and the
provision of financial incentives to induce smoking cessation [16]. From a patient
perspective, it will be of interest to assess the relative effectiveness of all of these
interventions.
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It is anticipated that, in future, post-marketing life cycle management will include
some form of effectiveness and relative effectiveness assessment.

3.2 Pharmacovigilance and signal detection

Even when a medicinal product containing a NAS has been studied in several
thousand patients before accessing the market, “with every new drug, the safety
profile is incomplete, and there is always more to come” [14]. This is illustrated for
example by the observation that first-in-class biologicals are four times more likely to
be subject to regulatory action than follow-on products. Such actions were observed
with a frequency of 12 per 1000 months of observation after marketing authorization
[17].

According to the International Conference on Harmonization (ICH), a safety
database containing about 1500 patients is recommended at the time of market
authorization of a NAS [18]. For NAS’s intended for long-term treatment, this
includes a minimum of 300-600 patients treated for 6 months and 100 patients
treated for a year and ensures that acute and delayed adverse drug events can be
detected if they occur as frequent as 0.5-5%. While the ICH recommendation is
fairly general, regulatory practice is influenced by the size of the beneficial effect,
safety observations made during the earlier development, the degree of unmet
medical need, and whether a large clinical safety database can practically be
achieved. In rare diseases this might pose a challenge. In an analysis of data
submitted for market authorization to the EMA, the size of pivotal trials ranged
from 12 to over 34,000 patients [19].

For statistical reasons less frequent adverse drug reactions can only be detected
after market authorization, when large numbers of patients are being treated. This is
where pharmacovigilance comes into play. For the past decades, the main pillars of
pharmacovigilance have been spontaneous reporting of putative adverse drug
reactions observed by healthcare professionals, signal detection, and safety
communication.

There are several limitations to this approach, the main being an under-
reporting rate higher than 90% [20]. Some adverse events may remain unreported
if left to healthcare providers only. Therefore some countries have extended the
concept to including consumer/patient reporting. This increased reporting rates
but reduced the quality of reports. Apart from underreporting, selective reporting
together with the difficulty to assess causality also poses problems with this
method. Finally, a very large database is necessary to be able to perform meaningful
signal detection. There is now in the EU a single large database, Eudravigilance,
where all member states upload their pharmacovigilance case-reports. Eudravigi-
lance enables the use of new methods, such as the proportional reporting ratio [21],
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Table 3 Rregulatory actions by the Austrian agency related to and triggered by pharmacovigilance
activities

2007 2008 2009
Case reports originating from Austria 2089 2885 3325
Change of SPC and PIL 998 1527 825
Quality defects 181 167 200
Recalls of medicinal products/batches 25 23 26
Public letters to healthcare providers 30 14 5

to mine data for safety signals. Preliminary research results are encouraging and
indicate that improved methodology along with a large database may allow
detection of signals earlier than was the case over the past years. Nonetheless,
we need to bear in mind that signals are just that - there is no way around a
thorough assessment of the signal and other supporting data by experts.

In most cases, concerns over drug-safety affect several EU member states,
sometimes the whole EU, and signal detection and verification activities are now
coordinated at the EMA level not only for centrally authorized products: the
Pharmacovigilance Working Party advises the CHMP on safety issues which in
turn agrees on EU-wide action plans, where necessary supported by decisions from
the European Commission. Such action plans may include the suspension of a
medicinal product (see Case study below), recalls of batches, the restriction of an
indication, insertion of warnings in the summary of product characteristics (SPC)
and patient information leaflets (PIL), and information to healthcare providers and
the public.

Once an action plan has been formulated, its further steps are executed at the
national level. In Table 3 we describe, as an example, the work and regulatory
actions by the Austrian agency related to and triggered by pharmacovigilance issues
[10].

3.3 Risk management plans (RMPs)

Recognizing the largely reactive and spontaneous nature of conventional pharma-
covigilance, new EU regulation introduced the concept of Risk Management
Strategy [22]. This has resulted in a requirement for industry to submit, under
defined conditions, and at the time of application for a marketing authorization: “A
detailed description of the pharmacovigilance and where appropriate of the risk
management system which the applicant will introduce”. This requirement trans-
lates in practice into submission of a RMP, “a set of pharmacovigilance activities
and interventions designed to identify, characterize, prevent or minimize risks
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relating to medicinal products, including the assessment of the effectiveness of
those interventions”.

The RMP has three components: (i) the “safety specification”, i.e. what is known
about a medicinal product, (ii) the pharmacovigilance plan, the aim of which is to add
to knowledge on suspected risks and to fill in gaps where knowledge is insufficient and
(iii) an evaluation of the need for risk minimization activities, and, where applicable, a
risk minimization plan.

Under the RMP concept, pharmacovigilance plans are more proactive in nature
than routine pharmacovigilance, and may encompass a broad spectrum of study
methodologies including randomized controlled studies, pragmatic clinical trials,
registries, and various types of observational studies [23]. Risk minimization activities
may range from educational materials for patients and/or healthcare providers to
limiting pack size to informed consent or controlled distribution.

The adoption of the proactive risk management approach may be considered a
paradigm shift in medicines regulation. The future challenge will be to communicate to
all stakeholders the knowledge gained from the RMP activities to the benefit of public
health.

3.4 When should a medicinal product be authorized?

The case story below - on a monoclonal antybody - is presented to illustrate the
difficulties a regulatory body faces when assessing the benefit-risk balance of new
medicinal products. This product’s efficacy was moderate but it was intended for
patients with a disabling, though non-fatal, condition who had failed previous
therapy or were intolerant to alternative therapies. When put on the EU market
the product was under close scrutiny by the CHMP, particularly from a pharma-
covigilance perspective: there were nine pharmacovigilance-triggered regulatory
actions post authorization. These ranged from listing additional adverse effects in
the summary of the product characteristics to issuing special warnings and, finally,
suspension of the marketing authorization in February 2009: the modest effect in a
usually non-fatal disease was not deemed important enough to outweigh the small
but real risk of an often fatal condition, progressive multifocal leukoencephalopathy
(PML). At the time of authorization this risk potential was not known. To detect the
risk of PML before marketing authorization would have required the exposure of a
substantially larger number of patients over longer periods of time than is realistic,
considering the constraints of modern drug development.

The case story also illustrates the trade-off between accepting risk and supporting
development of new treatment options that regulators — and society at large — need to
make. Considering the broad range within society of moral values, risk aversion or
acceptance, and willingness to support innovation, most will agree that this is no
small feat.
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ized for the treatment of relapsing remitting multiple sclerosis in defined patients
[25] and rituximab (Mabthera) is authorized for the treatment of patients with
chronic lymphocytic leukaemia, Non-Hodgkin’s lymphoma and rheumatoid
arthritis [26].

Disclaimer

The views expressed in this article are the personal views of the authors and may not be
understood or quoted as being made on behalf of or reflecting the position of AGES
or the European Medicines Agency, or one of its committees or working parties.
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CHAPTER 4
Current issues in drug reimbursement

Anna Bucsics

Department of Pharmaceutical Affairs, Main Association of Austrian Social Security Institutions, Vienna, Austria

1 Introduction

Reimbursing pharmaceuticals is considered, in most developed countries, an important
part of delivering healthcare, be it by the state - or so-called “Beveridge Systems”, by
private health insurance providers, or by independent, non-profit statutory institu-
tions - the so-called “Bismarck” system [1, 2]. Notably, this has also been the case for
Medicare in the USA due to the Medicare Prescription Drug Improvement and
Modernization Act, which was passed in 2003 [3].

The reimbursement of pharmaceuticals deals with a fascinating array of ethical,
social, economic and scientific questions, such as whether to reimburse contra-
ceptives, which is the most equitable type of copayment or how to take the economic
contribution of the local pharmaceutical industry into account with regard to
reimbursement decisions. A comprehensive overview of the reimbursement situa-
tion in Europe is provided by the Pharmaceutical Pricing and Reimbursement
Information Report, which was commissioned by the European Commission,
Directorate-General Health and consumer Protection and the Austrian Federal
Ministry of Health, Family and Youth [4]. These reports are by their nature
ephemeral, because reimbursement systems change frequently, reflecting political,
demographic and economic as well as scientific changes. This is why PPRI maintains
Country Reports, which are supposed to be updated by the individual participating
countries [5]. This chapter will focus on a part of the scientific evaluation process
which is the domain of clinical pharmacology.

Representatives of pharmaceutical companies are fond of saying that, after a drug
has received marketing authorization, it is certified to be efficacious, and therefore has to
be reimbursed without further ado. For reasons that are beyond the scope of this article,
few healthcare systems can afford to pay for all pharmaceuticals without further

Keywords: Reimbursement, relative effectiveness, health technology assessment, Medicines
Evaluation Committee, Transparency Directive
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Table 1a Comparison of the questions asked by regulators and reimbursers when assessing
pharmaceuticals

Marketing authorization Evaluation for reimbursement
Quality What are the available alternatives?
Efficacy Is the new drug better?

Safety Is the price worth the difference?

scrutiny of their effectiveness and/or price. This scrutiny is, however, different from the
marketing authorization process (see Table 1a). The “fourth hurdle” is here to stay, and
clinical pharmacologists can do a great deal to help make it equitable to patients and fair
to providers.

Evaluation for reimbursement is usually conducted soon after marketing
authorization, so assessment and appraisal for reimbursement is often based on
a subset of the data generated for marketing authorization. However, the
questions which are asked are quite different. The fact that the data were not
generated to answer these questions (right side of Table 1a) is a source of
frustration.

2 Reimbursement principles in general

Basically, most institutions want to be able to provide pharmaceuticals, even if they are
very expensive, to those patients who truly need them. Conversely, they usually
discourage the use of ineffective drugs, even if they are cheap.

Generally, marketing authorization is considered a necessary, albeit not sufficient
precondition for reimbursement, because paying for (i.e. buying) drugs which are not
authorized at all or only authorized for certain indications would make the granting of a
marketing authorization somewhat pointless. This is an ideal point of view, because in
practice exceptions are made. Some countries make exceptions in the case of
“compassionate use” (however, a good case can be made for pharmaceutical companies
not profiting from compassionate use), another could be the case where “off-label” use
cannot be monitored. A third, more controversial case is where the pharmaceutical
company which “owns” the drug is not willing to apply for marketing authorizations in
a certain indication, even though there are data to show that it could be efficacious. The
“poster child” example for this is the anti-angiogenic agent bevazicumab for the
treatment of age-related macular degeneration [6]. Bevacizumab is not licensed for
this indication, nevertheless it is widely used and reimbursed, e.g. by Medicare [7].
Bevacizumab is far less costly than ranimizumab, which is licensed, but far more
expensive [8]. The fact that commercial reasons can prevent a drug being licensed in an
indication which could be useful and important from a public health point of view is
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Table 1b Points to consider for added therapeutic benefit

o Efficacy

o Effectiveness

o Adverse effects

« Applicability/appropriateness
« Ease of use

« Experience

« Quality of life

arguably a shortcoming of the current system of licensing drugs for marketing
authorization.

However there are usually several drugs available for a given indication - this is even
the case for some orphan diseases (see the drugs licensed by the EMEA for pulmonary
hypertension, for example'). So, it is more common to compare new drugs to already
licensed alternatives. Drug committees are a common instrument to make sense of the
market. They may be in-house, such as hospital drug committees. More elaborate
systems involve an external assessment, such as provided by NICE [9] or IQWIG [10] or
HAS [11]. Other examples of such committees would be Canadian Agency for Drugs
and Technologies in Health [12] or the Pharmaceutical Benefits Advisory Committee of
Australia [13].

The task before the persons working with or in such committees is, ultimately, the
same: to find out whether a given drug is as good as other options, or if is better, how
much better. This will lead to a decision on whether to reimburse the drug, in some cases
preceded by negotiations on price and/or limitations of some kind on reimbursement.

Such deliberations are in marked contrast to the way regulatory agencies consider
data [14]. Core items which are considered during the reimbursement evaluation
process have been identified by MEDEV (see below). How to value benefits in these
dimensions - whether by way of pharmacoeconomic models which translate such
benefits into quality-adjusted life-years, as proposed by NICE (among others) or by way
of cost-effectiveness analyses, as proposed by IQWIG - is another fascinating topic
which cannot be discussed here.

3 Relative effectiveness - background

How to get answers to all these questions? Again, many countries employ a
standardized process for assessment. This may involve an application by a pharma-

! Drugs from three classes: PDE inhibitors (Sildenafil), prostanoids (iloprost) and endothelin
antagonists. In the latter, three substances received marketing authorization, namely bosentan,
ambisentan and sitaxentan - which is surely proof that the European Orphan Drug Regulation
(25) succeeded in encouraging the marketing authorization of orphan drugs.
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ceutical company as is the case in Austria [15] or the Netherlands [16]. Other
institutions, such as NICE or IQWIG, are requested to assess certain drugs on the basis
of need for guidance.

Regardless of how the drug to be assessed is chosen, institutions are fond of
bemoaning the inadequacy of the data, which they have at their disposal for
forming a sound basis for decision-making. One complaint is that the clinical trials
submitted at the time of an application for reimbursement do not reflect how the
drug will perform under “real-life” conditions, because the clinical trial setting does
not reflect “real life” [17]. Another shortcoming is the absence of clinical trials with
an active comparator. This controversy has been the subject of a recent publication
which investigated the clinical trials submitted to the EMA for marketing author-
ization [14].

Here is a brief survey of data submitted in Austria for reimbursement.

4 Relative effectiveness case study - data submitted
for reimbursement in Austria

Anna Bucsics and Valerie Nell-Duxneuner
4.1 Introduction

Applications for inclusion in the Austrian “Code of Reimbursement” (positive list drugs
of reimbursed for ambulatory care) must be made online (www.sozialversicherung.at).
Applicants must specify the “degree of innovation” for their product on a scale of 1 (no
innovation, e.g. for generics) to 8 (first-ever treatment of a disease). The claimed patient
benefit must also be specified on a scale of 1 (no additional benefit, e.g. for generics) to 6
(major benefit for all patients who can be treated with the drug in question). No more
than three clinical trials can be submitted as “key” studies with the application to
support these claims. Other studies are considered supplementary. A checklist must be
submitted with the “key” trials; all other trials will be considered supplementary. We
wanted investigate to which extent applications were based on studies with active
comparators.

4.2 Methods

The document management system (Doxis®) was queried for all applications for
inclusion of a new product between October 2005 and January 2010. Applications
involving active substances referring to substances with the same ATC Code Level
5 (biosimilars, new formulations, applications based on bridging studies) and
applications with insufficient data for full assessment. Subsequently applications
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for highly innovative drugs (first-ever drug treatment, first ever treatment of a
disease) were excluded because these drugs were, by definition, not eligible
for studies with active comparators. The “key studies” submitted with these
applications were then hand-reviewed by two reviewers to see whether they
included an active comparator. Trials which specified switching from one drug
to another without a control group or with a “before-after” design were not
considered as having an active comparator. Classification conflicts were resolved by
discussion.

4.3 Results

The original query yielded 109 distinct active substances specified as new active
substance by the applicant. After the elimination process described above, there were
applications for 87 active substances (see Tables 2 and 3).

Approximately half of all applications (49%) included “key” trials with a com-
parator which was considered appropriate for making reimbursement decisions, e.g.
with a comparator from the most similar pharmacological or chemical class. A slightly
higher proportion of the applications (55%) included a trial with the appropriate, i.e.
similarly efficacious dose of the comparator (regardless of whether the comparator was
considered suitable or not).

Table 2 Classification by applicant

Number of substances in applications 87
“Z5” Classification — new active substance with known active principle (e.g. similar substances 44
available at ATC Level 4) - “me-too”
“Z6” Classification — novel mechanism of action for a disease for which drug treatment already available 43
Applications with “key” trials (max =3 key trials/application)
One key trial 13
Two key trials 31
Three key trials 43

Table 3 Applications with active comparators in key trials

Number of applications for Z5 and Z6

No key trial with active comparator 28
One key trial with active comparator 30
Two key trials with active comparator 19
All three key trials with active comparator 10
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4.4 Interpretation

It is important to keep in mind that the “key” trials submitted here are those which
the applicants consider important to buttress their reimbursement claims versus the
payers. Thus, these trials are not necessarily identical to the “pivotal” trials
submitted for marketing authorization. This means that they may well be of lower
quality - the survey did not consider the quality of the submitted trials (trial size,
patient selection, duration, endpoints, blinding and dropouts, etc.). Moreover, the
appraisal regarding whether a comparator or a dose was suitable or not is
subjective. Nevertheless, it is worth noting that even for substances which the
applicant classified as an alternative (albeit possibly a better one) to already existing
pharmacotherapeutic options, less than half of the submitted “key” trials (95/204)
involved an active comparator. So, there is an indication that the evidence base for
appraisal of pharmaceuticals for reimbursement is far from ideal and reflects the
situation described by Eichler et al. [14], even though our survey only deals with
drugs used in an ambulatory setting and excludes some innovative cancer drugs,
such as biologicals used mostly in hospitals in Austria. This underlines the issue
that the knowledge base for reimbursement is hardly more evolved than at the time
of marketing authorization.

5 MEDEYV - local payers vs. global payers

The Medicines Evaluation Committee was established in 1998. It is an informal
group of specialists in the field of evaluating pharmaceuticals for reimbursement. It
is hosted by the European Social Insurance Platform in Brussels [18]. Since January
2009, ESIP exists as a legal entity under Belgian law and represents a strategic
alliance of over 40 national social security organizations across Europe. ESIP may
ask the specialists in the MEDEV Committee for advice on specific topics
concerning pharmaceuticals. “The principal purpose of MEDEYV is to provide the
national health insurance organizations and other competent bodies with timely
analyses about drug related trends and innovations at both national and European
level.

In addition, with the overall objective of providing a necessary counterweight to the
pharmaceutical industry, especially at EU level, MEDEV aims to support the EU’s
activities in formulating drug policies by giving input from the point of view of the
statutory health insurers’ and other competent authorities. MEDEV can offer expert
advice to all EU bodies from the earliest stage of the pharmaceutical decision-making
process and help them analyze the possible impact of drug-related policies on national
health schemes” [18].
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Over the years, representatives from more than 20 countries have participated in
MEDEV. Since most important new drugs are developed for distribution throughout
the European Union (as well as the USA), most countries deal with the same drugs and
the same “pivotal” clinical trials in which they were tested. Exchange of information
about and experience with new (and not-so-new) therapeutic approaches has proven
to be invaluable. We developed some core items which are covered by the evaluation
process in most countries (see Table 1b).

MEDEYV also offers the opportunity for discussion of “case studies” and to seek the
best practice in dealing with specific problems of reimbursement, such as optimal
provision of orphan drugs. The informal nature of MEDEV is an asset because it
involves a minimum of organizational overhead but it means that MEDEV cannot be a
full-fledged player in the European scene. Members of MEDEV have, however,
represented ESIP at the Pharmaceutical Forum, which was a full-scale European
endeavour.

6 The Pharmaceutical Forum

The European Union began as an economic union and has traditionally regarded the
pharmaceutical industry as an important economic sector. This is reflected, inter
alia, in the strong interest the European Commission has taken in the pricing and
reimbursement of pharmaceuticals, despite the fact that providing healthcare is
subject to the principle of subsidiarity. The European Medicines Agency was
originally attached to the Directorate General for Enterprise. Only recently was
the EMA moved to the Directorate General responsible for health [19], thus
reflecting the situation of comparable agencies, e.g. the Food and Drug Adminis-
tration, which is under the auspices of the Department of Health and Human
Services [20]. The most important piece of legislation for reimbursers in the EU is
the Transparency Directive (Directive 89/105/EEC), which regulates the decision-
making around the pricing and reimbursement of pharmaceuticals. It came into
effect in 1989, and established the “Consultative Committee for the implementation
of Directive 89/105/EEC relating to the transparency of measures regulating the
pricing of medicinal products for human use and their inclusion in the scope of
national health insurance systems” [21].

The European Commission has undertaken several initiatives in pursuing a single
market for pharmaceuticals. These initiatives have evolved to become more transparent
and inclusive since the time of the Bangemann Round Table [22]. The subsequent
initiative, the so-called “G-10" included input from several stakeholders, notably also
payers [23].
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G-10 recommendation on relative effectiveness (RE) by the High Level Group on
innovation and provision of medicines recommendations for action (G-10) [23]:

Recommendation 7:

The Commission should organize a European reflection to explore how Member
States can improve ways of sharing information and data requirements to achieve
greater certainty and reliability for all stakeholders, even if the decisions they take
may differ.

The objective is to foster the development of health technology assessment (HTA),
including clinical and cost effectiveness, in the Member States and the EU; to improve the
value of HTA, to share national experiences and data while recognizing that relative
evaluation should remain a responsibility of Member States.

The Pharmaceutical Forum was created by the Commission in 2003 to deal with
three of the 11 topics identified by the G-10, namely “patient information”, “relative
effectiveness” and “pricing and reimbursement”. The topics were entrusted to three
Working Groups, each with representation of all relevant stakeholders in addition to
relevant Member States. The stakeholders are listed in Box 2. In addition, representa-
tives of the European Parliament and EMEA, as the European Medicines Agency was

then called, participated.

Stakeholders of the Pharmaceutical Forum [24]

- European Federation of Pharmaceutical Industries and Associations

- European Generic medicines Association

- European Self-Medication Industry

- European Association for Bioindustries (EuropaBio)

- European Association of Full-Line Wholesalers

- European Patients Forum

- Standing Committee of European Doctors

- Pharmaceutical Group of the European Union (community pharmacists)
- Association Internationale de la Mutualité

- European Social Insurance Platform

Getting all these divergent interest groups to agree on anything at all about
something as vague but with such profound economic implications as RE was no easy
task. The recommendations coming from the working group therefore can only be seen
as the least common European denominator for this topic. However innocuous the
output may be, it is not without merit, because it shows the feasibility of European
cooperation on the subject of RE. That such a cooperation is useful should be obvious,
the obstacles perhaps less so.
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The mandate of the Working Group on Relative Effectiveness [24] was as follows:

To help Member States apply relative effectiveness systems in order to allow containment
of pharmaceutical costs as well as a fair reward for innovation. Relative effectiveness
systems are relatively new for many Member States and rather complex. Nevertheless the
outcome of relative effectiveness is promising as they will help allow identify the most
valuable medicines, both in terms of clinical efficiency as of cost-effectiveness, and will help
set a fair price for these medicines. The Working Group will bring experiences of different
Member States and of industry together in order to further develop this promising field.

Work began with discussions on the definition of RE. The following working
definitions, based on those proposed by Brian Haynes [26] were adopted:

o Efficacy: is the extent to which an intervention does more good than harm under ideal
circumstances.

e Relative efficacy: can be defined as the extent to which an intervention does more
good than harm, under ideal circumstances, compared to one or more alternative
interventions.

o Effectiveness is the extent to which an intervention does more good than harm when
provided under the usual circumstances of health care practice.

o Relative effectiveness can be defined as the extent to which an intervention does
more good than harm compared to one or more intervention alternatives for
achieving the desired results when provided under the usual circumstances of health
care practice.

These definitions are somewhat different form the definition of comparative
effectiveness for the purpose of comparative effectiveness research in the US [27],
because the Pharmaceutical Forum was focused on pharmaceuticals.

7 Results
7.1 Good principles

The first deliverable of the working Group on Relative Effectiveness was a set of good
principles governing relative effectiveness assessments (see Box 3). These principles
were accompanied by a checklist for use of the principles of relative effectiveness
assessment.

Good practice principles for relative effectiveness assessment [28]
The aim of relative effectiveness (here-after RE) assessment is to compare healthcare
interventions in practice in order to classify them according to their practical therapeutic
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value’. Differences between the objectives and priorities of different national healthcare
systems may create differences in the way in which healthcare interventions will be valued
relative to one another. In the EU context, this means that a relative effectiveness
assessment is most likely to be meaningful at the national (local healthcare) level. However
there is considerable® value of stimulating exchange of information, methodologies and
experiences between the relevant national authorities. The first step in assessing relative
effectiveness is an assessment of relative efficacy. Working definitions of these terms have
been developed in the course of the full Working Group’s deliberations (see here-after).
While the rules and processes within a given healthcare system should be established by
discussion among the local stakeholders concerned, some classical principles of public
administration are likely to be generally relevant. The working group suggests the
following principles for the Pharmaceutical Forum to endorse, for non-binding use as
appropriate in Member States.

1. Individual Member States may use RE assessments for different purposes. Decisions
on the detailed operation of RE assessments, including methods and relevant
stakeholders®, are most appropriately made at a national level.

2. REassessment processes, selection of products to be assessed, working methodologies
and quality assurance processes should be transparent to all parties and evidence-
based.

3. Relevant stakeholders should be able to contribute to the development of assessment
methodologies. The purpose of RE assessment and the organization(s) responsible for
its conduct should be clearly identified.

4. RE assessment processes should remain separate from product market authorization
procedures (though this does not mean that they are necessarily performed by
different organizations).

5. RE assessment processes should be time-framed, and should minimize or avoid
causing unnecessary procedural delays consistent with any associated Transparency
Directive requirements where applicable.

6. RE assessments should be capable of addressing transparently uncertainty in the
evidence base, and the methodological challenge of translating evidence on relative
efficacy and other appropriate available data into conclusions on relative effectiveness.

7. The sources of evidence which are to form the relevant RE input should be specifically
discussed among the identified key stakeholders, who should each be able to submit
evidence or argumentation for appraisal.

8. RE assessment should include comparison with the most appropriate healthcare
interventions. Such comparison should build on the results of active controlled clinical
trials, where available.

> EFPIA quotes: “The aim of RE assessment is to compare healthcare interventions in practice in
order to determine their practical therapeutic value”.

® EFPIA suggests deleting the adjective “considerable”.

* Relevant stakeholders include patients and health professional organizations, the pharmaceu-
tical industry and social insurers.
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9. When concluded, outcomes should be communicated in a clear and timely manner to
all interested parties. Communication by means of publishing the supporting
evaluation on a publicly accessible website is strongly encouraged.

10. RE assessments should be capable of subsequent revision and updating as the

evidence base develops.

11. RE assessments should aim to identify areas in which the evidence base on an

intervention could most usefully be developed in the future.

7.2 Data for relative effectiveness assessment

The WG on RE also undertook a survey of data availability on relative effectiveness
assessments [29]. This undertaking demonstrated the complexity and current intract-
ability of the topic of RE. For instance, there is no clear-cut boundary between the
concepts of efficacy and effectiveness - indeed, the fact that not all languages of the
European Union differentiate among the concepts of efficacy, effectiveness and
efficiency is an obstacle in itselfl While it may be fairly uncontroversial to assign
clinical trials which assess surrogate parameters (e.g. blood pressure, blood glucose or
LDL) to the category of trials assessing (relative) efficacy, one might debate whether to
assign well-designed clinical trials assessing endpoints such as morbidity or hospita-
lization to the category of efficacy trials (because they are conducted in a well-controlled
environment) or to the category of effectiveness (because they assess real-life end-
points). A major problem is that at present there seems to be an inverse relationship
between the robustness of the database with regard to internal validity vs. robustness
in regard to external validity. To wit, randomized controlled trials have been the state
of the art with regard to internal validity. However, due to the rigorous methods
used to ensure quality control, such as inclusion and exclusion criteria, monitoring
etc., these trials cause concern about the transferability of the results into everyday
practice, i.e. external validity. On the other hand, so-called pragmatic trials which
reflect everyday care, are much more susceptible to bias issues and channeling,
which compromises their internal validity [14]. This is not really new, but it is
encouraging to see that these problems are recognized as such in the process of
high-level decision making.

To further muddle the issue, despite the definitions adopted by the WG on RE, some
Member States consider RE assessment to include the assessment of cost-effectiveness -
i.e. that which Haynes describes as efficiency. This is not a purely semantic issue, because
it involves procedural differences, which may lead to discrepancies with regard to the
qualifications and competencies of the teams involved at specific stages of the assess-
ment process. For example, it might well make a difference whether “effectiveness” is
assessed by a clinical pharmacologist on the basis of clinical data (be it surrogate or
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“hard” clinical “endpoints”) or whether “effectiveness” is assessed on the basis of cost-
effectiveness data. In the latter scenario, it is not unusual to present summary data based
on pharmacoeconomic models. It is tempting, but dangerous, to accept such models
without rigorous scrutiny of the clinical data which are input into these models.
Separating effectiveness from cost-effectiveness seems to be a good way to avoid such
pitfalls. It also helps in coordinating people from several disciplines who need to review
such models.

7.3 Networking

As shown by the MEDEV experience, it was obvious, even before the Pharmaceutical
Forum process, that networking and sharing information would provide benefits for all
parties involved in providing advice about RE assessment for decision-making.
Pharmaceutical companies which develop new drugs have a limited dataset which is
submitted for marketing authorization. In many cases, a distinct subset of the whole
dataset for MA is submitted for reimbursement. The fact that at present, many
reimbursement agencies assess the same or a similar subset of the MA data for
reimbursement is an obvious reason to share the results of the first assessment with
other entities which are subsequently confronted with the same dataset. The obstacles to
solving this problem are procedural, legal, and political. Whether it is legitimate to for
one agency to share its experience with a specific drug with another agency confronted
with the same decision options is not an issue of clinical pharmacology. A common
assessment of pharmaceuticals, which is, from the scientific point of view, an obvious
solution to the problem of a score of countries doing the same thing, faces obstacles of a
more political nature. It may be scientifically feasible to perform an assessment of
relative effectiveness which is acceptable all to the countries involved for many new
pharmaceuticals, but there is concern that this will not always be the case, for example
because the locally prevailing treatment in one country may define a comparator which
is not realistic in other countries.

A more important concern involves the appraisal process which follows the
assessment, and which ultimately involves value judgments based on local values. Of
course, currently in the European Union, local values vary widely, depending on the
cultural, demographic, infrastructural and of course economic givens of a country, just
to name a few. There is much concern that a common assessment will prejudice the
decision-making process in such a way that the local values cannot be sufficiently taken
into account - for example that systems in economically less developed regions may be
confronted with the problem of paying for drugs at prices which they cannot afford,
because of positive assessments made by richer countries. Once these issues are solved,
clinical pharmacologists will enthusiastically share their experiences - since there is no
scientific reason for not doing so at present.
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The WG on RE recommended to the Forum to make use of existing networks to
foster cooperation instead of installing a new network [30]. Ultimately, EUnetHTA
was entrusted with the task of taking the work of the Pharmaceutical Forum on RE
forward.

8 Looking forward
8.1 EUnetHTA

EUnetHTA stands for the European Network for Health Technology Assessment. The
EUnetHTA Project 2006-2008 was supported by a grant from the European Commis-
sion (DG SANCO). The follow on project will be the EUnetHTA Joint Action
(European Network for HTA Joint Action), funded by a grant agreement which has
been signed by the EU Executive Agency for Health and Consumers and the Co-
ordinator (National Board of Health of Denmark) on behalf of 33 partners in 23 EU
Member States and Norway. The activities of the Joint Action will be a continuation of
the EUnetHTA Project (2006-2008) and the activities of the Pharmaceutical Forum on
relative effectiveness. One of the Work Packages of this Joint Action will deal with the
issue of relative effectiveness, as defined by the Pharmaceutical Forum, others will
explore the techniques for collaboration among national bodies [31].

One of the first steps in this endeavour was the start of a collaboration between the
EMA (the European Medicines Agency) and EUnetHTA on improving and expanding
the contribution of the European Public Assessment Report (EPAR) to relative
effectiveness assessments [32].

EUnetHTA has developed a Core Model™ for Health Technology Assessment.
This model is somewhat different from the procedure used to assess pharmaceuticals
for reimbursement within the legal framework of the Transparency Directive, the
Core Model™ being more comprehensive in nature and less subject to time con-
straints. It will be interesting to see where the journey along these two quite different
paths will lead.

8.2 USA - comparative effectiveness research

Another promising development is the Obama Administration’s plan to fund Com-
parative Effectiveness Research to the tune of around one billion dollars [33, 34].
Although the project is not primarily devoted to comparison of pharmaceuticals, but to
comparisons on a much broader basis [27], drug comparisons will at some point also be
included. More importantly, we can expect the development of generic methodologies
which should prove useful for comparing pharmaceuticals too.
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9 In the future - building a european system
of assessing relative effectiveness

Based on work of MEDEYV, the Pharmaceutical Forum and EUnetHTA, here is an outline
of an incremental model of dealing with the issues of relative effectiveness, based on a
paper submitted to the Pharmaceutical Forum by ESIP. The aim of this system would be
to aid in decision-making and to provide guidance for further research and work to
improve the quality of the decision-making process by improving the science-base for
assessing relative effectiveness. This system would not replace the decisions made by the
individual payers in each country, but would aim to inform the decision-making process.

9.1 Developing the methodology

There is already a wealth of data on how individual agencies assess relative effectiveness.
This methodology needs to be developed further, to find methods for indirect
comparisons with robust management of uncertainty, perhaps analogous to the
meta-analysis methodology of the Cochrane Collaboration [35].

9.2 Validating estimates of relative effectiveness

The next step after defining standardized methods would be to conduct such compar-
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