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Summary

Drug development has continued to progress
over the past decades and the processes involved
have become more complex. The basis for these
changes include advances in substance analysis and
production, targeted drug development and de-
fined guidelines for the conduct of clinical trials.
The aim of standardised quality requirements is to
generate scientifically sound data in clinical trials
while observing strict ethical rules.

The conduct of clinical trials is governed by
internationally established Good Clinical Practice
(GCP) guidelines [14]. For the protection of
human beings directly involved, framework condi-
tions must be established as guidelines to accom-

pany the research process. At the same time, these
regulatory requirements enable a quality criteria
standard to be defined. However, those regulations
form a major challenge for clinical study centres,
since they affect current clinical practice consider-
ably.

The objective of this paper is, on the one hand,
to clarify the historical background relating to the
development of clinical trials and the correspond-
ing legal guidelines, on the other hand, to discuss
consequences for clinical practice.
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Historical development of clinical trials

Trials to evaluate or demonstrate the benefit
and risk of medical interventions date back to very
early stages in the history of medicine. In general,
these involved unsystematic, relatively unscientific
studies with sometimes entirely subjective and ex-
travagant problem statements, with the result that
the studies were without practical relevance. Up
until the end of the 1940s, as a rule studies were
not conducted using control groups and often no
test hypotheses were established [1]. There were,
however, isolated studies which may be viewed as
early milestones in clinical research, such as the
study by Lind (1753) on the treatment of scurvy,
which even then was designed according to mod-
ern, scientifically based methods [2].

The essential difference from the clinical tri-
als of the last 50 years was the lack of scientific stan-
dards in terms of planning, conduct and publica-
tion of clinical trials. For medical practice, this
meant that treatments were only considered effec-
tive if unequivocal effects were observed despite a
scientifically dubious conception of the study de-
sign (e.g. lack of randomisation, blinding and con-
trol groups), as for example with the use of peni-
cillin. On the other hand, as a result of the some-
what informal study methods, there was the risk of
establishing therapies which unfavourably affected
the benefit-risk ratio [2].

The importance of clinical trials

The aim of clinical trials is to establish whether
a specific intervention produces the intended out-
come. Since the results from preclinical use gen-
erally cannot be extrapolated to use in humans,
there is the need to test new substances in volun-
teers or patients before licensing their widespread

use. This means thatindividual patients are offered
new therapies or those not previously tried in the
current form. The general aim must be the high-
est possible statistical power with the least possi-
ble stress to humans and animals from experimen-
tal conditions [3].
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Clinical trials are divided into four phases.
Phase I corresponds to the first use of the test sub-
stance in humans and serves to determine the ideal
dosage and to test the tolerability and toxicity of
the drug. In phase I, the tolerability is tested on a
broader basis and the efficacy evaluated. In phase
III, the test substance is compared with the so-
called standard therapy for the disease concerned
in terms of efficacy and tolerability. Finally, phase
IV defines the further development of drugs that
are already commercially available. The results of
clinical trials are therefore not “proven” in the
sense of a logically causal relationship of mathe-
matical theorems, but rather the probability of ex-
istence of a suspected causality is studied in terms
of relative efficacy.

The relevance of a study depends essentially
on its design, careful implementation and the sta-
tistically “clean” analysis of the recorded data [4].
The effects of an intervention on a disease can also
be studied by means of meta-analyses of studies [5].

Patients benefit to varying degrees from par-

ticipation in a study. Inclusion is ethically accept-
able if individual benefit to the study participant
may be expected or hoped for as a result. In on-
cology, this applies both to patients for whom,
owing to the advanced stage of their disease, no
other treatments are available, and to patients who
do not (or no longer) respond to standard therapy
[6]. In addition, more recent drugs or treatment
methods are only available for patients in a study
context because they have either not been autho-
rised for marketing by the authorities or are only
reimbursed to a limited extent by health insurance
companies.

Treatment according to a study protocol fre-
quently requires the conduct of additional studies,
more careful monitoring and shorter recruitment
intervals. This implies that a qualitatively higher
standard of treatment may be assumed in general
for study patients. The close monitoring means
that patients are probably best protected and cared
for in the context of clinical trials [6].

Demands on clinical trials

Legal requirements for an important sub-area
of drug development can be illustrated by the sit-
uation in the USA, since regulatory requirements
were developed there at a very early stage to pro-
tect the rights of consumers and study participants.
The death of several patients following the ad-
ministration of study medications led to the recog-
nition that the necessity of proving the safery of ac-
tive substances by scientific methods was the most
important aspect of clinical trials [7].

A further decisive step towards drug safety was
necessitated by the birth deformities caused by
thalidomide in Europe. This resulted in the USA
in drug manufacturers having to fulfil specific re-
quirements before launch on the market. These re-
quirements were tailored to the demonstration of
efficacy in addition to safety. In this way, the condi-
tions under which a drug might achieve suitability
for marketing were defined for the first time.

The past has shown that legal requirements
may be seen as the result of inadequate mecha-
nisms of self-control on the part of the pharma-
ceutical industry and investigators. Careful moni-
toring of work in terms of conformity with rules
and specifications of Good Clinical Practice
(GCP) therefore appears sensible to pre-empt fur-
ther legal refinements. By adhering to quality-
based principles and methods, responses in the
form of relevant legislation may be averted. In this
sense, regulatory requirements may be interpreted
as useful and effective preventive measures [7, 8].

"The aim of the GCP recommendations issued
by the International Conference on Harmoniza-
tion is to define standards for the ethical, scientific
and technical quality of clinical trials on drug sub-

stances, diagnoses and therapies. This concerns in

particular:

— the protection of participants in clinical trials
(including patient information and informed
consent, approval of the study by ethics com-
mittees and national authorities, and monitor-
ing of adverse events);

— the credibility and authenticity of the data
obtained and results (transparency/compre-
hensibility of the clinical trial by means of
archiving and documentation, quality control
and assurance);

— theestablishment of responsibilities associated
with clinical drug trials.

In addition, it must be possible to ensure that
studies comply with legal and “corporate policies”
[7] and explicitly deceptive procedures (e.g. inclu-
sion of non-existent patients, reporting of incor-
rect data) should be prevented [9].

Over the last few years, GCP has been in-
creasingly implemented as a result of the efforts of
the relevant authorities, the pharmaceutical indus-
try and the study centres. The detailed require-
ments of GCP concerning the conduct and re-
porting of clinical trials should facilitate the
mutual recognition of study data by the regulatory
authorities.

The GCP Guidelines have acquired the nature
of normative specifications, even if the text is not
formulated in binding terms: “[...] the guidelines
should be followed when generating clinical trial
data that are intended to be submitted to Regula-
tory Authorities and 7zay be implied to other clin-
ical investigations [...]” [9]. The member states of
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the ICH consist primarily of the rich industrialised
countries, so that GCP can therefore only be bind-
ing in those countries. Regulatory authorities in
ICH countries nowadays only accept GCP stud-
ies, so that the other countries should also adhere
to these guidelines.

GCP guidelines should ensure that strict eth-
ical rules (Declaration of Helsinki and its amend-
ments) in the conduct of clinical trials are observed,
that these trials are conducted in accordance with
high standards of quality and that authentic, sci-
entifically verifiable and reliable data are the result
of such studies [10, 15]. In order to be able to meet
these requirements, the establishment of quality
assurance measures is essential.

In addition to the definition and establishment
of standards (Standard Operating Procedures;
SOP), there is the (self-) inspection of the required
quality standards (quality control, QC) and exter-
nal quality assurance (QA) by inspections and
audits or monitoring [11, 12].

In order to avoid or minimise errors in the
conduct of clinical trials, standardisation of work
procedures and their routine use must be imple-
mented. Standardisation is defined as “production
of the same or similar conditions ... (and the) es-
tablishment of standards and norms including
standard values” [13]. This standardisation of spec-
ifications, known as standard operating procedures
(SOPs), in the form of manuals serves in the first
place to improve and guarantee quality. In addi-
tion, it ensures a more rapid and unproblematic
study procedure by the description and definition
of all individual steps.

What is the impact of these rules on the con-
duct clinical studies in daily practice? Patient care

in clinical practice is now confronted with an in-
creasing degree of bureaucracy topped by the need
to have an eye on the study sponsors’ internal pro-
cedures. In many cases the latter is the real prob-
lem, namely the room for interpretation of GCP
by pharmaceutical companies. Insufficient educa-
tion of trial staff in this field intensifies the prob-
lem.

Examples for GCP and protocol violations
occur for instance with the Patient Information
and Informed Consent. The patients’ signature
might only be obtained after enrolment or at least
not before study-related procedures are under-
taken due to the nature of clinical routine. The sig-
nature, randomisation and initiation of therapy are
done the same day for the same reason. Excessively
lengthy patient information prospectuses, often
8 to 15 pages long, are crying to be rendered com-
prehensible, in contrast to GCP.

Further examples of GCP compliance prob-
lems relate to study project management: forms
are not filed in the correct place, CVs of all hospi-
tal staff involved in the study are needed, instances
of residents seeing a patient once and taking med-
ical decisions without supervision. A pre-study
visit by the sponsor is needed before a trial initia-
tion visit can occur; the first meeting is obsolete in
our eyes, if the sponsor and centres/investigator
have been working together for many years and
know each other well.

From under- to over-regulation: for clinical
practice a better balance between desirable and
feasible demands should be discussed between the
partners, obviously without damaging the imple-
mentation of GCP.

Discussion

The positive effects on the protection of study
participants and the scientific quality of the data
recorded are undisputed. The regulatory steps are
comprehensible and desirable in terms of estab-
lishing an internationally recognised standard and
enhancing the quality of medical interventions.
For clinical practice, however, this means that
studies are becoming more time-consuming, com-
plex and expensive. The increasing demands on
the GCP compliant conduct of studies require an
increased adaptation of know-how and manpower
in the study centres.

Under these conditions, the question arises as
to how hospital centres should organise them-
selves in the area of clinical trials in future. Acad-
emic centres have the on-going task of maintain-
ing or improving the quality of the medical care of
their patients. The benefit of new interventions,
however, can only be evaluated by intensive
research. Participation in the conduct of clinical
trials is therefore unavoidable. It provides contact

with the most recent state of research and increases
the quality of care of patients. For patients, partic-
ipation in clinical trials offers access to potentially
better treatments and more recent methods which
are not (yet) available on the open market.

Innovative approaches such as pharmacoge-
nomics offer new possibilities for improving study
designs and organising them more effectively. The
targeted identification of sub-populations enables
studies to be focused more specifically. On the one
hand, the number of patients per study can thus be
reduced and, on the other hand, the probability of
benefiting from the test substance is increased
accordingly for the individual patient.

As a supplement to the conduct of controlled
clinical trials, routinely obtained clinical data
should increasingly be analysed scientifically.
These data should therefore be amenable to elec-
tronic registration.

Further developments in the area of research,
new technologies and improvements in medical
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documentation will hopefully positively influence
the framework conditions under which clinical tri-
als take place. The implementation of quality
guidelines and legal requirements in clinical trial
practice makes increased demands on know-how
and manpower and the state of training of study
personnel. Without suitable adaptation combined
with professional management, high-quality clin-
ical research work will not be possible in the long-
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