
Chapter 1. Introduction to Clinical Trials

1.1 Interventional Clinical Trials

A clinical trial, as defined by Directive 2001/20/EC, is “any investigation in human

subjects intended to discover or verify the clinical, pharmacological and/or other

pharmacodynamic effects of one or more investigational medicinal product(s), and/or to

identify any adverse reactions to one or more investigational medicinal product(s) and/or to

study absorption, distribution, metabolism and excretion of one or more investigational

medicinal product(s) with the object of ascertaining its (their) safety and/or efficacy” (1).

Before clinical trials can begin, preclinical toxicology studies in cell lines or animal modals

must be performed to investigate the safety of the medicinal product, to define its toxicity

profile, to investigate the reversibility of the toxic effects and to determine a safe starting

dose for the first Phase I trial in healthy volunteers. Drugs with significant toxicity

potential, e.g. cytotoxic drugs are usually studied in patients with the disease. Clinical trials

are subdivided into:

 Phase I Clinical Trials

Phase I clinical trials of approximately 20 subjects are designed to establish the safety and

tolerability of the medicinal product and to define an optimum dose and schedule for Phase

II studies and include trials on

a) Estimation of Initial Safety and Tolerability

Phase I studies designed to determine the tolerability of the dose range expected to be

needed for later clinical studies and to determine the nature of adverse reactions.

b) Pharmacokinetics

Pharmacokinetics is the characterisation of a drug's absorption, distribution, metabolism

and excretion, which continues throughout the development plan. Preliminary

characterisation is an important goal of Phase I. Pharmacokinetics may be assessed via

separate studies or as a part of efficacy, safety and tolerance studies. Pharmacokinetic

studies are particularly important to assess the clearance of the drug and to anticipate

possible accumulation of parent drug or metabolites and potential drug-drug interactions.
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c) Assessment of Pharmacodynamics

Depending on the drug and the endpoint studied, pharmacodynamic studies and studies

relating drug blood levels to response (PK/PD studies) may be conducted in healthy

volunteer subjects or in patients with the target disease. In patients, if there is an

appropriate measure, pharmacodynamic data can provide early estimates of activity and

potential efficacy and may guide the dosage and dose regimen in later studies.

d) Early Measurement of Drug Activity

Preliminary studies of activity or potential therapeutic benefit may be conducted in Phase I

as a secondary objective. Such studies are generally performed in later phases but may be

appropriate when drug activity is readily measurable with a short duration of drug exposure

in patients at this early stage.

 Phase II Clinical Trials

Phase II clinical trials of approximately 30 to 50 subjects are primarily aimed at

determining the therapeutic efficacy of the medicinal product, but safety is also closely

monitored as Phase II trials can provide additional information on cumulative drug dose

toxicity. Initial therapeutic exploratory studies may use a variety of study designs, including

concurrent controls and comparisons with baseline status. Studies in Phase II are typically

conducted in a group of patients who are selected by relatively narrow criteria, leading to a

relatively homogeneous population and are closely monitored. An important goal for this

phase is to determine the dose(s) and regimen for Phase III trials.

 Phase III Clinical Trials

Phase III clinical trials involving usually 2000 to 5000 patients (for rare diseases, hundreds

are acceptable) are intended to gather information about effectiveness and safety that is

needed to evaluate the overall benefit-risk relationship of the drug. Randomised Phase III

trials compare the medicinal product with the existing standard treatment for the disease in

question. If the toxicity profile is acceptable and the efficacy compares favourably against

existing standard treatments, then the medicinal product may be submitted to regulatory

authorities for registration.
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 Phase IV Clinical Trials

Phase IV clinical trials are performed after drug approval and are related to the approved

indication. They are trials that were not considered necessary for approval but are important

for optimising the drug's use and collecting further toxicity data and contribute to post-

marketing safety surveillance by monitoring adverse reactions in a larger population. (2, 3)

1.2 Non-interventional Trials

A ‘non-interventional trial’ is defined as “a study where the medicinal product(s) is (are)

prescribed in the usual manner in accordance with the terms of the marketing authorisation.

The assignment of the patient to a particular therapeutic strategy is not decided in advance

by a trial protocol but falls within current practice and the prescription of the medicine is

clearly separated from the decision to include the patient in the study. No additional

diagnostic or monitoring procedures shall be applied to the patients and epidemiological

methods shall be used for the analysis of collected data.” (1). Such studies are exempt from

the jurisdiction of the clinical trial Directive 2001/20/EC.

Examples of non-interventional trials include observational studies, epidemiological

studies, survey studies, quality assurance studies and cost-effectiveness studies.

Observational studies on the whole conducted by the pharmaceutical industry gather, in

addition to interventional phase IV clinical trials, important safety information for post-

marketing surveillance of suspected adverse drug reactions (pharmacovigilance).

Observational studies include both post-marketing surveillance studies performed in the

first years following authorisation to gather safety information on the newly licensed

medicinal products for the Periodic Safety Update Report (PSUR) and post-authorisation

safety study (pharmacoepidemiological studies) often performed on request of competent

(regulatory) authorities with the aim of identifying or quantifying a safety hazard relating to

the authorised medicinal product, which has become apparent from the expedited

spontaneous reporting of adverse drug reactions (4). Epidemiological studies investigate the

factors determining and influencing the frequency and distribution of disease, injury, and

other health-related events and their causes in a defined human population for the purpose

of establishing programs to prevent and control their development and spread.
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Table 1.1. Table of Clinical Trial Key Events

Clinical Trials: Key Events (1)

Book of
Daniel

In the Book of Daniel, reference is made to the unwillingness of the Israelite Daniel to
accept the rich diet offered by the Babylonian king Nebuchadnezzar. Instead, Daniel
suggested that he and his men be given vegetables and water and compare the results to
those given the rich diet. After ten days, it was observed that Daniel and his men were
better in appearance and fatter in flesh than all the youths who ate the king’s rich food.

130-201 AD Claudius Galen was the first to insist on scientific experimentation as the evidentiary basis
for medical conclusions. In addition to following Hippocrates’ advice to carefully observe
the signs and symptoms of disease, he performed actual experiments to gain more insight
and transparency.

In ancient Persia, individuals condemned to death could, at the king’s discretion, be used
for medical experimentation.

1537 Unintentional Clinical Trial: In 1537, Ambroise Paré ran out of boiling hot oil, the usual
remedy for treating open wounds at the time. As a substitute, he mixed a tincture of egg
yolk, oil of rose, and turpentine. The following day he noted that the wounds treated by the
conventional method were greatly swollen and painful, whereas the wounds to which the
new tincture had been applied were neither swollen nor inflamed. Paré concluded that the
new remedy was preferable to treatment with boiling oil.

1600 / 1747 Another chance discovery was the observation by seafarers travelling to the East Indies in
1600 that lemon juice is effective at preventing scurvy. However, the finding remained
disputed for a long time, probably due to the high cost of provisioning ships’ crews with
lemon juice. Only about 150 years later was the effect proven by James Lind. His
experiment of 1747 is regarded as one of the first controlled clinical trials, i.e. a trial with a
parallel control group that is given an alternative treatment.

1802 Dr. Edward Jenner inoculated his son with swinepox to test his smallpox vaccine. The
vaccine was tested in 48 children who were under the care of the director of a poor house.

1865 Trials with placebos: In 1865 Sir William Gull and Henry Sutton gave mint water – an
ineffective remedy – to patients with rheumatic fever. They found that patients with the
disease are likely to recover spontaneously and concluded that the most suitable treatment
for rheumatic fever had yet to be discovered.

1885 Early use of rabies vaccine in human cases by Louis Pasteur.

1900 Pertussis vaccine trials in infants took place at the Hebrew Infant Asylum in New York
City. Later, Hess and colleagues withheld orange juice from infants at the institution until
they developed lesions characteristic of scurvy, leading to a public debate on the ethics of
using children in experiments with no potential health benefits to the subject.

1931 One of the first randomized trial was Amberson’s on the treatment of tuberculosis with
sanocrysin. Twenty-four patients were divided into two groups of equal size. A coin was
tossed to determine which group would receive sanocrysin and which placebo. It was also
a blind trial, since none of the patients knew which group they had been assigned to.

1932-1972 Tuskegee Syphilis Experiment, funded by the Public Health Service, was a prospective
natural history observational study of untreated latent syphilis in 400 poor black men,
which proceeded through the 1950s and 1960s despite data suggesting arsenic and bismuth
were effective, but toxic, treatments for syphilis and even after penicillin was established
as standard therapy.
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Table 1.1. contd. Table of Clinical Trial Key Events (2)

Clinical Trials: Key Events (2)
1944 The concept of multi-centre studies, which are carried out at various sites but according to

a common protocol, is mentioned for the first time in a 1944 publication on the evaluation
of patulin in the treatment of the common cold (Patulin Clinical Trials Committee).

1954 The Salk polio vaccine field trials included over 600,000 schoolchildren, who were
injected with vaccine or placebo and over a million others participated as "observed"
controls.

1963 to 1966 In the Willowbrook hepatitis vaccination experiments researchers deliberately infected
newly admitted "mentally defective" children at the Willowbrook School, in New York,
with the hepatitis virus in order to study the natural history of the disease under controlled
conditions.

1963 At the Jewish Chronic Disease Hospital in Brooklyn, New York, physicians injected
cancer cells grown in the lab into people hospitalized with various chronic diseases without
informing the people or gaining their consent. In review proceedings, the Board of Regents
of the State University of New York found that the trial had not been presented to the
hospital's research committee; the researchers were found guilty of fraud, deceit, and
unprofessional conduct.

1966 NEJM article by Henry Beecher called “Ethics and clinical research” described 22 ongoing
trials that failed to meet the standards outlined in the Nuremberg Code and the Declaration
of Helsinki. He called for the ethical review of all research results as a requirement for
publication and suggested that all data obtained unethically remain unpublished

1993 - 1995 The Kennedy Krieger Institute in Baltimore conducted a trial to measure the effectiveness
of different lead abatement procedures on children living in housing known to be
contaminated by lead. Informed consent was obtained, and parents were notified about
their children’s blood levels and the level of lead dust collected in their home. Two
families brought lawsuit alleging that the study placed children at unnecessary risk as the
institute uncovered hazardous conditions in their homes yet delayed reporting the test
results. In addition, they claimed that the informed consent failed to completely and
accurately explain all of the risks of the study.

1999 Jesse Gelsinger, an 18-year-old Arizona man lost his life in a gene therapy experiment. He
was given an infusion of corrective OTC gene encased in a recombinant adenoviral vector
and experienced a severe immune reaction to the gene vector and died 4 days later. It was
claimed that the informed consent failed to completely and accurately explain all of the
risks of the study. University of Pennsylvania scientists running the study violated FDA
requirements by failing to report immediately information about two patients who, long
before the death, had experienced serious side effects. The experiment was fraught with
conflicts of interest, including a doctor who had a financial stake in the outcome of the
research. [CMAJ 2001;164(11):1612].
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1.3 Financing Clinical Trials

Commercialised clinical trials are financed by the pharmaceutical industry. Non-

commercialised clinical trials (investigator-initiated) require research grant money at a local

(donation, foundation), national (governmental research funds) or European level.

In Germany at the national level the Deutsche Forschungsgemeinschaft (DFG German

Research Community) and the Bundesministerium für Gesundheit und soziale Sicherheit

(Federal Ministry of Health and Social Security) provide joint support for clinical research

projects, which are conducted by German physicians. http://www.dfg.de/

The "Deutsche Krebshilfe e.V."(German Cancer Aid), founded in 1974, is dependent on

donations. The goal of this non-profit-making organisation is to fight all manifestations of

cancer. The German Cancer Aid supports research projects to improve diagnosis, therapy,

after-care and self-help. http://www.krebshilfe.de/

At a European level the European Science Foundation (ESF) promotes high quality

scientific research. The ESF Eurocores Programme offers additional support to national

clinical research funding and is mainly aimed at strengthening networks between European

Research Groups by bringing together national funding agencies, national research

organisations and their analogues. It is aware “that the European science system must

remain competitive with that of the other major economic blocks. To achieve this, Europe

needs to have access to the best research environment in order to develop and retain its

most talented scientists and to develop international standards of excellence and offer

scientific leadership in the global arena. The aim is to have a system complementary to the

Framework Programme” http://www.esf.org/

The two pan-European Clinical Trials funded under the ECT EUROCORES Programme at

present are:

1. EURAMOS, a randomised trial designed to optimize treatment strategies for patients

with resectable osteosarcoma based on histological response to pre-operative

chemotherapy. Osteosarcoma is the most common bone cancer in children, adolescents and

young adults but it is still a rare disease with an annual incidence of 2-3 million cases per
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year. Clinical centres from 12 European countries (AT, BE, CH, DE, DK, FI, HU, IS, NL,

NO, SE and UK) and from US and Canada are involved in this trial.

2. PROFIDYS, a randomised placebo controlled trial designed to assess the safety,

tolerability and efficacy of bisphosphonates in the reduction of bone pain and osteolytic

lesions in patients with fibrous dysplasia of the bone. Fibrous dysplasia of the bone is a

rare congenital bone disease characterized by replacement of normal bone by fibrous tissue;

this disease accounts for about 2.5% of bone disorders and 7% of benign bone tumors or

“pseudo-tumors”. Clinical centres from 6 European countries (BE, DE, FR, IT, NL and

UK) participate in this trial.

1.4 Clinical Trial Public Access Registries

In USA all clinical trials have to be registered in a database with free public access. In

Europe this is not legally enforced but due to an initiative taken by the International

Federation of Pharmaceutical Manufacturers and Associations (IFPMA), a non-profit, non-

governmental organization (NGO) representing national industry associations and

companies from both developed and developing countries, from 01. July 2005 onwards,

clinical trials should be registered in a free charge registry after 3 weeks of entering the first

patient e.g. by http://www.clinicaltrials.gov/ with contact information for all interested

patients.

In addition results of clinical trials should be published in public accessible databases e.g.

by the Pharmaceutical Research and Manufacturers of America (PhRMA) database

http://www.clinicalstudyresults.org including results of substances where development was

stopped but results are of significant medical interest. IFPMA is planning to launch an

internet search portal that will provide a centralized location to access clinical trial

registries and databases worldwide.
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1.5 EMEA Community Databases

To establish better communication between the competent authorities in the Member States,

EMEA and the European Commission, two central computer databases have been

established by the EMEA. These databases do not have public access.

 The European Clinical Trials Database (EudraCT) is a database needed to facilitate

communication between the competent authorities, to enable each to undertake better

the oversight of clinical trials and investigational medicinal product development, and

to provide for enhanced protection of clinical trial subjects and patients receiving

investigational medicinal products.

 The EudraVigilance database supports the pharmacovigilance activities in the pre- and

post- authorisation phase and allows commercial and non-commercial sponsors to

report electronically serious unexpected suspected adverse reactions (SUSAR) that

occur during clinical trials in accordance with the respective Community Guidance.
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