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Preface

Clinical trials are needed to develop new molecules or to set
new treatment modalities as well as to improve present ones in
medicine. On the other hand, we had the oath of Hippocrates,
and we promised not to harm our patients. As clinicians, we
need to do trials without any harm to anybody.

Good Clinical Practice (GCP) rules which cover interna-
tional ethical and scientific quality standard for designing, con-
ducting, recording and reporting trials came out to combine
these two needs in order to standardise research protocols with-
out any harm to patients or to healthy volunteers who will take
part in clinical research plans.

The International Conference on Harmonization (ICH) pro-
vided GCP guidelines. Compliance with these standards and
consistence with the principles that have their origin in the
Declaration of Helsinki should be the aim of all clinical
researchers.

In order to help the clinical researchers, we reviewed all
related publications and rules and quoted the most important parts
to set a practical guideline for clinicians. We hope this practical
review will be a useful source and help all researchers.

Eskisehir, Turkey Cemal Cingi, MD
Kirikkale, Turkey Nuray Bayar Muluk, MD
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Chapter 1

Clinical Trials: Historical Aspects
and Importance and New Drug
Developments

1.1 Introduction

A clinical study is conducted for researches in human volunteers
(also called participants) to achieve medical knowledge. Clinical
studies can be done as clinical trials (interventional studies) or
observational studies [1].

1.2 Clinical Trials

Clinical trials are performed for specific interventions according
to the research plan. These trials are continued for ‘medical
products, such as drugs or devices; procedures; or changes to
participants’ behavior, such as dietary changes’. They compare
medically the standard methods with placebo. Safety and effi-
cacy are also investigated [1].

In an observational study, investigators can reach health data
of the participants. Investigators may observe different groups
of subjects [1].

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 1
DOI 10.1007/978-3-319-44344-7_1,
© Springer International Publishing Switzerland 2017
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Who Conducts Clinical Studies?

Clinical studies are conducted by a principal investigator who is
mainly a medical physician. A research team of ‘physicians,
nurses, social workers, and other health care professionals’ are
also worked for these studies [1].

Clinical studies can be sponsored, or funded, by ‘pharmaceu-
tical companies, academic medical centers, voluntary groups,
and other organizations in addition to Federal agencies such as
the National Institutes of Health, the U.S. Department of
Defense, and the U.S. Department of Veterans Affairs’.
Physicians and other individuals can also sponsor clinical
research [1].

Clinical studies may be conducted in ‘hospitals, universities,
physicians’ offices, and community clinics’ [1]. The length of
the study varies and participants should be given information for
the study duration [1].

1.2.1 Why Are Clinical Studies Conducted?

e ‘Evaluating one or more interventions (i.e., drugs, medical
devices, approaches to surgery or radiation therapy) for treat-
ing a disease, syndrome, or condition’

* ‘Finding ways to prevent the initial development or recur-
rence of a disease or condition including medicines, vaccines,
or lifestyle changes, among other approaches’

e ‘Evaluating one or more interventions aimed at identifying or
diagnosing a particular disease or condition’

e ‘Examining methods for identifying a condition or the risk
factors for that condition’

e ‘Exploring and measuring ways to improve the comfort and
quality of life through supportive care for people with a
chronic illness’ [1]
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1.2.2  Participating in Clinical Studies

There is a protocol of the research and it contains the informa-
tion below:

e ‘The reason for conducting the study’

*  ‘Who may participate in the study (the eligibility criteria)’

e ‘The number of participants needed’

e ‘The schedule of tests, procedures, or drugs and their
dosages’

* ‘The length of the study’

e ‘The data related to the participants’ [1]

For participation to the clinical studies, there are criteria
called as eligibility.

Clinical studies have standards outlining who can participate,
called eligibility criteria or inclusion criteria [1]. These are ‘age,
sex, the type and stage of a disease, previous treatment history,
and other medical conditions’ [1].

1.2.3 How Are Participants Protected?

An informed consent is signed by the participants. It gives infor-
mation to the potential and enrolled participants. Signing this,
the participants accept to enrol the study. It gives information
for the risks and for potential benefits of the study [1].

Institutional review boards

Each clinical study and biological product or medical device
must be ‘reviewed, approved, and monitored by an institutional
review board (IRB)’. An IRB is formed by ‘physicians,
researchers, and members of the community’. Its role is ‘to
ensure that the study is conducted ethically and that the rights
and welfare of participants are preserved’ [1].
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Considerations for Participation
To participate the clinical study, medical knowledge should be
given for ‘the benefits and risks of therapeutic, preventative, or
diagnostic products or interventions’ [1].

Clinical trials are conducted for ‘development and marketing
of novel drugs, biological products, and medical devices’ [1].

1.3 Historical Aspects of Clinical Trials

‘The evolution of clinical research has a long and fascinating
journey. The recorded history of clinical trials goes back to the
biblical descriptions in 500 BC. It moves from dietary therapy —
legumes and lemons — to drugs. After basic approach of clinical
trial was described in 18th century, the efforts were made to
refine the design and statistical aspects. These were followed by
changes in regulatory and ethics milieu. This article highlights
the major milestones in the evolution of clinical trials [2] .

The first reference to a clinical trial can be found in the Bible.
King Nebuchadnezzar II (605-562 BCE) ordered that a group of
children be given meat and wine diet for three years. Another
group of children were given pulses (e.g. beans, peas, lentils)
and water. After 10 days, the king observed that ‘pulses and
water’ group were fitter than ‘meat and wine’ group. The trial
was stopped then.

Around the tenth century, the Persian scientist Ibn Sina
(Avicenna) wrote ‘Al-Quanun fi al-Tibb or the Canon of
Medicine, a book that represented a comprehensive collection
of all existing medical knowledge, incorporating Arabic medi-
cal lore and personal experience into the writings of Hippocrates,
Galen, Dioscorides, and others’. He recommended that [3]:

* ‘The drug must be pure’.
e ‘The drug must be used on a “simple” disease’.
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e ‘The drug must be tested on at least 2 different types of
disease’.

e ‘The quality of the drug must correspond with the strength of
the disease’.

e ‘The timing of observations should be measured to rule out
the effects of natural healing’.

e ‘The drug must show consistency over several trials’.

e ‘A drug should be tested in animals first, thereafter in humans,
as the effects in animals and humans may not be the same’.

The Canon was ‘the medical authority for centuries and set
the standards for the practice of medicine in Europe, as well as
the Middle East’ [3].

1.3.1 562 BC-1537: Pre-James Lind Era

The world’s first clinical trial is recorded in the ‘Book of Daniel’
in the Bible [4]. This experiment resembling ‘a clinical trial was
not conducted by a medical, but by King Nebuchadnezzar a
resourceful military leader’ [4]. During his rule in Babylon,
Nebuchadnezzar’s people ate only meat and drank only wine
[4]. However, several young men of royal blood ate vegetables.
The vegetarians were better nourished than the meat-eaters [4].
This was an open uncontrolled human experiment [2].

Avicenna (1025 AD) in his encyclopedic “Canon of
Medicine” describes some interesting rules for the testing of
drugs [5]. He suggests that “in the clinical trial a remedy
should be used in its natural state in disease without compli-
cations”. He also recommends that two cases of contrary
types be studied and that study be made of the time of action
and of the reproducibility of the effects [5]. These rules were
related for contemporary approach in clinical trials. However,
there seems to be no record of the application of these prin-
ciples in practice.
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“The first clinical trial of a novel therapy” was conducted
accidentally by the famous surgeon Ambroise Pare in 1537 [4,
6]. In 1537 while serving with the Mareschal de Motegni, he
was responsible for the treatment of the battlefield wounded
soldiers. As the number of wounded was high and the supply of
conventional treatment — oil — was not adequate to treat all the
wounded, he resorted to unconventional treatments. He
describes, “At length my oil lacked and I was constrained to
apply in its place a digestive made of yolks of eggs, oil of roses
and turpentine. That night I could not sleep at any ease, fearing
that by lack of cauterization I would find the wounded upon
which I had not used the said oil dead from the poison. I raised
myself early to visit them, when beyond my hope I found those
to whom I had applied the digestive medicament feeling but
little pain, their wounds neither swollen nor inflamed, and hav-
ing slept through the night. The others to whom I had applied
the boiling oil were feverish with much pain and swelling about
their wounds. Then I determined never again to burn thus so
cruelly the poor wounded by arquebuses” [5]. ‘However, it
would take another 200 years before a planned controlled trial
would be organized’.

1.3.2 1747: James Lind and Scurvy Trial

James Lind is considered the first physician to conduct a con-
trolled clinical trial of the modern era [4-7]. As a surgeon work-
ing in a ship, Dr Lind (1716-94) was appalled by the high
mortality of scurvy among the sailors. He planned a compara-
tive trial of the most promising cure for scurvy [4-7]. His vivid
description of the trial covers the essential elements of a con-
trolled trial.

Lind’s Treatise of 1953, which was written while he was a
resident in Edinburgh and a fellow of the Royal College of
Physicians, contains not only his well-known description of a
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controlled trial showing which oranges and lemons were dra-
matically better than the other treatments for the disease but also
a systematic review of previous literature on scurvy [8].

1.3.3 1800: Arrival of Placebo

The word of placebo was used in medical literature in the early
1800s [4]. Hooper’s Medical Dictionary of 1811 defined it as
‘an epithet given to any medicine more to please than benefit
the patient’. However, in 1863, physician Austin Flint (USA)
planned the first clinical study. He compared a dummy remedy
with an active treatment in 13 patients with rheumatism. He
applied herbal extract instead of an established remedy. In
1886, Flint described the study in his book A Treatise on the
Principles and Practice of Medicine. ‘This was given regularly,
and became well-known in my wards as the placeboic remedy
for rheumatism. The favorable progress of the cases was such
as to secure for the remedy generally the entire confidence of
the patients’ [2].

1.3.4 1943: The First Double-Blind Controlled
Trial (Patulin for Common Cold)

‘The Medical Research Council (MRC) UK carried out a trial in
1943-4 to investigate patulin treatment for (an extract of
Penicillium patulum) the common cold [6]. This was the first
double-blind comparative trial with concurrent controls in the
general population in recent times [9]. It was one of the last trial
with non-randomized or quasi-randomized allocation of sub-
jects [9]. The MRC Patulin Clinical Trials Committee (1943)
was chaired by Sir Harold Himsworth and its statisticians were
M Greenwood and W J Martin. This nationwide study included
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over a thousand British office and factory workers suffering
from colds. This was quite a challenging endeavor in the
wartime’.

‘The study was rigorously controlled by keeping the physi-
cian and the patient blinded to the treatment. The treatment
allocation was done using an alternation procedure. A nurse
allocated the treatment in strict rotation in a separate room. The
nurse filled the record counterfoil separately and detached the
code label for the appropriate bottle before asking the patient to
visit the physician [9]. The statisticians considered this an effec-
tive random concurrent allocation. However, the outcome of the
trial was disappointing as the analysis of trial data did not show
any protective effect of patulin [9] .

1.3.5 1946: The First Randomised Curative Trial
(The Randomised Controlled Trial
of Streptomycin)

The randomisation idea appeared in 1923. The first randomised
control trial was conducted in pulmonary tuberculosis with
streptomycin in 1946 (UK) [9, 10]. According to Dr Hill’s ran-
domisation scheme, alternation procedure of ‘allocation con-
cealment’ was applied at the time patients were enrolled in the
trial. In this trial, objective measures were used such as X-rays,
and they were evaluated by experts who were blinded in the
treatment of the patients [11].

‘Sir Bradford Hill compelled his allocation ideas over sev-
eral years with randomisation replacing alternation to better
conceal the allocation schedule; however, he had only used
them in disease prevention. Dr. Hill instituted randomization —
a new statistical process which has been described in detail in
the landmark BMJ paper of 1948 [10]".

‘Determination of whether a patient would be treated by
streptomycin and bed-rest (S case) or by bed-rest alone (C case)
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was made by reference to a statistical series based on random
sampling numbers drawn up for each sex at each centre by
Professor Bradford Hill. The details of the series were unknown
to any of the investigators or to the coordinator and were con-
tained in a set of sealed envelopes, each bearing on the outside
only the name of the hospital and a number. After acceptance of
a patient by the panel, and before admission to the streptomycin
centre, the appropriate numbered envelope was opened at the
central office; the card inside told if the patient was to be an S
or a C case, and this information was, then, given to the medical
officer of the centre. Patients were not told before admission
that they were to receive special treatment. C patients did not
know throughout their stay in hospital that they were control
patients in a specific study; they were, indeed, treated as they
would have been in the past, the sole difference being that they
were admitted to the centre more rapidly than was normal.
Usually, they were not in the same wards as S patients, whereas
the same regime was maintained [2]’.

‘Sir Bradford Hill was anxious that physicians would be
unwilling to give up the doctrine of anecdotal experience.
However, the trial quickly became a model of design and imple-
mentation and support Dr Hill’s views and subsequent teaching,
and resulted, after some years, in the present virtually universal use
of randomised allocation in clinical trials [9]. The greatest influ-
ence of this trial lay in its methods affecting virtually every area of
clinical medicine [11]. Over the years, as the discipline of con-
trolled trials has grown in sophistication and influence, the strep-
tomycin trial continues to be referred to as ground-breaking [11]’.

1.3.6 Evolution of Ethical and Regulatory
Framework

“The ethical framework for human subject protection has its
origins in the ancient Hippocratic Oath, which specified a prime
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duty of a physician — to avoid harming the patient. However, this
oath was not much respected in human experimentation and
most advances in protection for human subjects have been a
response to human abuses (e.g. World War II experiments)’.

‘The first International Guidance on the ethics of medical
research involving subjects — the Nuremberg Code was formu-
lated in 1947. Although an informed consent for participation in
research was described in 1900, the Nuremberg Code high-
lighted the essentiality of voluntariness of this consent [12]’.

‘In 1948, Universal Declaration of Human Rights (adopted
by the General Assembly of the United Nations) expressed con-
cern about rights of human beings being subjected to involun-
tary maltreatment [12]. The brush with thalidomide tragedy
helped the U.S. pass the 1962 Kefauver-Harris amendments,
which strengthened federal oversight of drug testing and
included a requirement for informed consent [13]’.

‘In 1964 at Helsinki, the World Medical Association articu-
lated general principles and specific guidelines on use of human
subjects in medical research, known as the Declaration of
Helsinki. The Declaration of Helsinki has been undergoing
changes every few years, the last one being in 2008. However,
the use of placebo and post-trial access continue to be debatable
issues [2]’.

‘In 1966, the International Covenant on Civil and Political
Rights specifically stated, ‘No one shall be subjected to torture
or to cruel, inhuman or degrading treatment or punishment. In
particular, no one shall be subjected without his consent to
medical or scientific treatment’ [12]. In 1966, Dr. Henry
Beecher’s study of abuses and the discovery of human
exploitation of Tuskegee study in the 1970s reinforced the call
for a tighter regulation of government funded human research
[13]. The US National Research Act of 1974 and Belmont
Report of 1979 were major efforts in shaping ethics of human
experimentation. In 1996, International Conference on
Harmonization published Good Clinical Practice, which has
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become the universal standard for ethical conduct of clinical
trials [2]’.

‘In parallel to ethical guidelines, clinical trials began to
become embodied in regulation as government authorities rec-
ognized a need for controlling medical therapies in the early
20th century. The FDA was founded in 1862 as a scientific
institution and became a law enforcement organization after the
US Congress passed the Food and Drugs Actin 1906. Afterwards,
the legislation progressively demanded a greater accountability
for marketing food and drugs and the need for testing drugs in
clinical trials increased. The regulatory and ethical milieu will
further continue to evolve as new scientific disciplines and tech-
nologies will become part of the drug development [2].

1.3.7 The Food and Drug Administration (FDA)
in the USA

‘In the 19th century, what little control over food and medica-
tions existed was the responsibility of the individual states and
was inconsistent from state to state. The adulteration and mis-
branding of foods and drugs was commonplace, with snake oil
salesmen increasing as the century progressed. Furthermore,
many medicinal products were compounded in individual phar-
macies, making oversight difficult. The first federal law which
addressed the protection of the consumer with regard to thera-
peutic substances was the Vaccine Act of 1813, which estab-
lished a national source for uncontaminated smallpox vaccine.
However, the Vaccine Act was repealed after only 9 years due
to a fatal accident and public scandal of a contaminated
vaccine’.

‘In 1862, the President Lincoln created the Division of
Chemistry, the predecessor of the FDA, as part of the new
Department of Agriculture. Starting in 1867, the Division of
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Chemistry began investigating the corruption of agricultural com-
modities. Harvey Washington Wiley in his role as chief chemist
expanded the investigative role of the Division of Chemistry in
1883. He was instrumental in the enactment of the Biologics Act
of 1902 in response to the deaths of several children caused by
contaminated smallpox vaccines and diphtheria antitoxins. This
Act granted the federal government premarket approval for every
biological drug and approval over the process and facility produc-
ing such drugs. He also compiled Foods and Food Adulterants, a
10-part study published from 1887 to 1902. In this study, he
administered varying amounts of the questionable food additives
which were in use to healthy volunteers to determine their affects
on health. Based on these results and the filthy conditions
described in Upton Sinclair’s book, The Jungle, he unified a
diverse group that included state chemists, food and drug inspec-
tors, the General Federation of Women’s Clubs, and national
associations of physicians and pharmacists behind the Pure Food
and Drugs Act (also known as the Wiley Act), which was signed
into law by President Theodore Roosevelt on June 30, 1906’.

‘The 1906 law recognized the privately produced US
Pharmacopoeia (USP, originated in 1820) and the National
Formulary as the official standards’ for ‘the strength, quality,
and purity of drugs, and defined adulterated drugs as those that
were listed in the USP’, but failed USP specifications [3].

‘In 1927, the Bureau of Chemistry was re-organized into the
Food, Drug, and Insecticide Administration to oversee regulatory
functions, and the Bureau of Chemistry and Soils to conduct non-
regulatory research. In 1930, under an agricultural appropriation
act, the name of the Food, Drug, and Insecticide Administration
was shorted to the Food and Drug Administration (FDA)’.

The Durham-Humphrey Amendment of 1951 resolved ‘the
debate about what constituted a prescription medication and
what could be considered over-the-counter’. The Food Additives
Amendment of 1958 allowed the ‘FDA to regulate dietary sup-
plements’. In 1976, the Congress prohibited the FDA from
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‘controlling these products in response to pressure from supple-
ment manufacturers’. Also in the same year, the Medical Device
Amendments were passed, which divided devices into three
categories [3]:

e ‘Class I (eg, tongue depressors, gauze) are subject to report-
ing requirements and Good Manufacturing Practices’

e ‘Class II (eg, blood pressure cuffs, sutures) are subject to the
same controls as Class I plus product-specific performance
standards developed by the FDA’

e ‘Class III (eg, angioplasty catheters, artificial hearts) must
pass an FDA approval process similar to novel drugs’.

All new devices are categorised as ‘Class III, unless it can be
shown to be substantially equivalent to a previously approved
device’ [3].

1.3.8 European Medicines Agency (EMEA)

‘Although the EMEA was not established until 1995, numerous
events paved the way for its creation. The European Union (EU)
was first conceptualized in 1951, when six countries (Belgium,
France, West Germany, Italy, Luxembourg, and the Netherlands)
created the European Coal and Steel Community by pooling
their resources into a common market. In 1957, the European
Economic Community, the predecessor to the EU, expanded the
common market beyond just coal and steel to all financial
sectors of the member countries through the Rome Treaties. In
1973, the United Kingdom, Ireland, and Denmark joined the
EU; Greece joined in 1981, Portugal and Spain in 1986, and
Austria, Finland, and Sweden joined in 1995. In 2004, the
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, the Republic of Cyprus, the Slovak Republic, and
Slovenia joined the EU, and, in 2007, Bulgaria and Romania
joined for a total of 27 countries or member states. As in the
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United States, disasters often prompted change in the
EU. Thalidomide was introduced in Europe in 1957 to alleviate
morning sickness in pregnant women. By 1960, thalidomide
was available in more than 20 countries in Europe and Africa (it
was never granted approval in the United States) [3]’.

‘In 1965, the First European Directive, known as 65/65/EEC,
was enacted by the Council of the European Economic
Community and stated that no medicinal product could be
placed on the market in a member state, unless the authorization
was issued by the competent authority in that member state.
Thus, pharmaceutical manufacturers had to seek an approval
from each individual country before marketing was commenced
in that country. The Second European Directive (75/319/EEC)
in 1975 hoped to alleviate some of the multiplicity involved in
seeking approval across Europe by introducing mutual recogni-
tion, so that authorization in one member country would allow
marketing in other member countries without having to repeat
the entire approval process. 75/319/EEC also established the
Committee for Proprietary Medicinal Products (CPMP), which
consisted of representatives of the member states to provide an
opinion, if there was a dispute about any particular product in
the various member states’ [3].

1.3.9 Japanese Pharmaceuticals and Medical
Devices Agency (PMDA)

‘In 1943, Japan passed the first Pharmaceutical Affairs Law,
with revisions in 1948, 1960, and 1979. The Pharmaceutical
Affairs Law, enacted by the Ministry of Health, Labor, and
Welfare, regulated the quality, effectiveness, and safety of medi-
cal drugs and equipment’. In 2004, the ‘Pharmaceuticals and
Medical Devices Agency (PMDA)’ was established as an ‘inde-
pendent, non-governmental agency separate from the Ministry
of Health, Labor, and Welfare’ [3].
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1.4 Evolution of the Drugs

‘The modern U.S. drug regulatory system has its roots in
amendments to the 1938 FD&C Act that Congress passed a
generation later, partly in response to the grim effects of thalido-
mide [14]. The 1938 act made major changes in the FDA’s regu-
lation of drugs. Manufacturers more commonly consulted with
the agency before marketing a new product and the agency
became increasingly involved in overseeing the design and con-
duct of clinical trials of experimental drugs [15]. Although the
1962 drug amendments purported simply to elaborate the new-
drug approval system, they, indeed, transformed it [14]’.

Emergence of the New Drug System

» Expansion of jurisdiction: The premarket approval is required
for ‘novel drugs’ [14].

e Oversight of clinical investigations: “The act prohibits the
interstate shipment of any novel drug for which the FDA has
not approved an NDA’ [14]. The FDA has supplemented this
requirement with ‘a mandate for review by a local institu-
tional review board (IRB) and, to facilitate monitoring of
compliance with both requirements’, the agency has estab-
lished detailed specifications for IRB operations and record
keeping [14].
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Chapter 2
The Definition of GCP

2.1 Introduction

Clinical research is necessary to establish the safety and
effectiveness of health and medical products and practices.
Much of what is known today about the safety and efficacy of
specific products and treatments has come from randomised,
controlled clinical trials that are designed to answer important
scientific and healthcare questions. Randomised controlled tri-
als form the foundation for ‘evidence-based medicine’, but such
research can be relied upon only if it is conducted according to
principles and standards collectively referred to as ‘good clini-
cal research practice’ (GCP) [1].

GCP is an international ethical and scientific quality standard
for designing, conducting, recording and reporting trials that
involve the participation of human subjects. Compliance with
this standard provides public assurance that the rights, safety
and well-being of trial subjects are protected, consistent with the
principles that have their origin in the Declaration of Helsinki,
and that the clinical trial data are credible [2].

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 17
DOI 10.1007/978-3-319-44344-7_2,
© Springer International Publishing Switzerland 2017
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GCP is an international quality standard that is provided by
the International Conference on Harmonisation (ICH), an inter-
national body that defines standards, which governments can
transpose into regulations for clinical trials involving human
subjects. GCP follows the ICH GCP guidelines [3]. GCP
enforces tight guidelines on ethical aspects of a clinical study.
High standards are required in terms of comprehensive docu-
mentation of the clinical protocol, record keeping, training and
facilities, including computers and software. Quality assurance
and inspections ensure that these standards are achieved. GCP
aims to ensure that studies are scientifically authentic and that
the clinical properties of investigational products are properly
documented. Ongoing research shows that whether conducting
research involving a new drug, a behavioural intervention or an
interview or survey, GCP provides investigators and their study
teams with the tools to protect human subjects and to collect
quality data [3, 4].

The objective of this ICH GCP guidance was to provide a
unified standard for the European Union (EU), Japan and the
USA, to facilitate the mutual acceptance of clinical data by the
regulatory authorities in these jurisdictions [2].

The guidance was developed considering the current GCPs
of the European Union, Japan and the USA, as well as those of
Australia, Canada, the Nordic countries and the World Health
Organization (WHO) [2].

2.2 Definitions

1. Adverse drug reaction (ADR): ‘During pre-approval clinical
experience with a new medicinal product or new uses, all
noxious and unintended responses to a medicinal product
related to any dose should be considered ADRs, particularly
as the therapeutic dose may not have been established. The
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phrase ‘responses to a medicinal product’” means that a
causal relationship between a medicinal product and an AE
is at least a reasonable possibility, i.e. the relationship can-
not be ruled out. An ADR relating to marketed medicinal
products is: a response to a drug that is noxious and unin-
tended and that occurs at doses normally used in man for
prophylaxis, diagnosis, or therapy of diseases or for modifi-
cation of physiological function’ [2].

2. Adverse event (AE): ‘An AE is any untoward medical occur-
rence in a patient or clinical investigation subject adminis-
tered a pharmaceutical product that does not necessarily
have a causal relationship with this treatment. An AE can
therefore be any unfavourable and unintended sign (includ-
ing an abnormal laboratory finding), symptom, or disease
temporally associated with the use of a medicinal (investi-
gational) product, which may or may not be related to the
medicinal (investigational) product’.

3. Amendment (to the protocol): This is similar to the ‘protocol
amendment’, which may be explained as ‘A written descrip-
tion of a change to, or formal clarification of, a protocol’.

4. Applicable regulatory requirement(s): ‘Any law(s) and
regulation(s) addressing the conduct of clinical trials of
investigational products of the jurisdiction where a trial is
conducted’.

5. Approval (in relation to institutional review boards (IRBs)):
‘The affirmative decision of an IRB that a clinical trial has
been reviewed and may be conducted at the institution site
within the constraints set forth by the IRB, the institution,
GCP, and the applicable regulatory requirements’.

6. Audit: ‘A systematic and independent examination of trial-
related activities and documents to determine whether the
evaluated trial-related activities were conducted, and the data
were recorded, analysed, and accurately reported according
to the protocol, sponsor’s standard operating procedures
(SOPs), GCP, and the applicable regulatory requirement(s)’.
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. Audit certificate: ‘A declaration of confirmation by the audi-

tor that an audit has taken place’.

. Audit report: ‘A written evaluation by the sponsor’s auditor

of the results of the audit’.

. Audit trail: ‘Documentation that allows reconstruction of

the course of events’.

Blinding/masking: ‘A procedure in which one or more par-
ties to the trial are kept unaware of the treatment
assignment(s). Single blinding usually refers to the
subject(s) being unaware, and double blinding usually refers
to the subject(s), investigator(s), monitor, and, in some
cases, data analyst(s) being unaware of the treatment
assignment(s)’.

Case report form (CRF): ‘A printed, optical, or electronic
document designed to record all of the protocol-required
information to be reported to the sponsor on each trial
subject’.

Clinical trial/study: ‘Any investigation in human subjects
intended to discover or verify the clinical, pharmacological,
and/or other pharmacodynamic effects of an investigational
product(s), and/or to identify any adverse reactions to an
investigational product(s), and/or to study the absorption,
distribution, metabolism, and excretion of an investigational
product(s) with the object of ascertaining its safety and/or
efficacy. The terms clinical trial and clinical study are
synonymous’.

Clinical trial/study report: ‘A written description of a trial/
study of any therapeutic, prophylactic, or diagnostic agent
conducted in human subjects, in which the clinical and sta-
tistical description, presentations, and analyses are fully
integrated into a single report’.

Comparator (product): ‘An investigational or marketed
product (i.e. active control), or placebo, used as a reference
in a clinical trial’.
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Compliance (in relation to trials). ‘Adherence to all the
trial-related requirements, GCP requirements, and applica-
ble regulatory requirements’.

Confidentiality: ‘Prevention of disclosure, to other than
non-clinical individuals, of a sponsor’s proprietary informa-
tion or of a subject’s identity’.

Contract: ‘A written, dated, and signed agreement between
two or more involved parties that sets out any arrangements
on delegation and distribution of tasks and obligations and,
if appropriate, on financial matters. The protocol may serve
as the basis of a contract’.

Coordinating committee: ‘A committee that a sponsor may
organize to coordinate the conduct of a multicenter trial’.
Coordinating investigator: ‘An investigator assigned
responsibility for the coordination of investigators at differ-
ent centres participating in a multicenter trial’.

Contract research organisation (CRO): ‘A person or an
organization (commercial, academic, or other) contracted
by the sponsor to perform one or more of a sponsor’s trial-
related duties and functions’.

Direct access: ‘Permission to examine, analyse, verify,
and reproduce any records and reports that are important
to evaluation of a clinical trial. Any party (e.g. domestic
and foreign regulatory authorities, sponsors, monitors,
and auditors) with direct access should take all reason-
able precautions within the constraints of the applicable
regulatory requirement(s) to maintain the confidentiality
of subjects’ identities and sponsor’s proprietary
information’.

Documentation: ‘All records, in any form (including, but
not limited to, written, electronic, magnetic, and optical
records; and scans, X-rays, and electrocardiograms) that
describe or record the methods, conduct, and/or results of a
trial, the factors affecting a trial, and the actions taken’.
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Essential documents: ‘Documents that individually and col-
lectively permit evaluation of the conduct of a study and the
quality of the data produced’.

Good clinical practice (GCP): ‘A standard for the design,
conduct, performance, monitoring, auditing, recording,
analyses, and reporting of clinical trials that provides assur-
ance that the data and reported results are credible and accu-
rate, and that the rights, integrity, and confidentiality of trial
subjects are protected’.

Independent data monitoring committee (IDMC) (data and
safety monitoring board, monitoring committee, data moni-
toring committee): ‘An IDMC that may be established by
the sponsor to assess at intervals the progress of a clinical
trial, the safety data, and the critical efficacy endpoints, and
to recommend to the sponsor whether to continue, modify,
or stop a trial’.

Impartial witness: ‘1A person who is independent of the
trial, who cannot be unfairly influenced by people involved
with the trial, who attends the informed consent process if
the subject or the subject’s legally acceptable representative
cannot read, and who reads the ICF and any other written
information supplied to the subject’.

Independent ethics committee (IEC): ‘An independent
body (a review board or a committee, institutional,
regional, national, or supranational body), constituted of
medical/scientific professionals and nonmedical/non-sci-
entific members, whose responsibility it is to ensure the
protection of the rights, safety, and well being of human
subjects involved in a trial and to provide public assur-
ance of that protection, by, among other things, review-
ing and approving/providing a favourable opinion on the
trial protocol, the suitability of the investigator(s), facili-
ties, and the methods and material to be used in obtaining
and documenting the informed consent of the trial
subjects’.
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Informed consent: ‘A process by which a subject voluntarily
confirms his or her willingness to participate in a particular
trial, after having been informed of all aspects of the trial
that are relevant to the subject’s decision to participate.
Informed consent is documented by means of a written,
signed, and dated ICF’.

Inspection: ‘The act by a regulatory authority(ies) of con-
ducting an official review of documents, facilities, records,
and any other resources that are deemed by the authority(ies)
to be related to the clinical trial and that may be located at
the site of the trial, at the sponsor’s and/or CRO’s facilities,
or at other establishments deemed appropriate by the regu-
latory authority(ies)’.

Institution (medical): ‘Any public or private entity or agency
or medical or dental facility where clinical trials are
conducted’.

Institutional review board (IRB): ‘An independent body
constituted of medical, scientific, and non-scientific mem-
bers, whose responsibility it is to ensure the protection of
the rights, safety, and well being of human subjects involved
in a trial by, among other things, reviewing, approving, and
providing continuing review of trials, of protocols and
amendments, and of the methods and material to be used in
obtaining and documenting the informed consent of the trial
subjects’.

Interim clinical trial/study report: ‘A report of intermediate
results and their evaluation based on analyses performed
during the course of a trial’.

Investigational product: ‘A pharmaceutical form of an
active ingredient or placebo being tested or used as a refer-
ence in a clinical trial, including a product with a marketing
authorisation when used or assembled (formulated or pack-
aged) in a way that differs from the approved form, or when
used for an unapproved indication, or when used to gain
further information about an approved use’.
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Investigator: ‘A person responsible for the conduct of a clin-
ical trial at a trial site. If a trial is conducted by a team of
individuals at a trial site, the investigator is the responsible
leader of the team and may be called the principal investiga-
tor. See also Sub investigator’.

Investigator/institution: An expression meaning ‘the inves-
tigator and/or institution, where required by the applicable
regulatory requirements’.

Investigator’s brochure: ‘A compilation of the clinical and
nonclinical data on the investigational product(s) that is rel-
evant to the study of the investigational product(s) in human
subjects’.

Legally acceptable representative: ‘An individual or juridi-
cal or other body authorised under applicable law to con-
sent, on behalf of a prospective subject, to the subject’s
participation in a clinical trial’.

Monitoring: “The act of overseeing the progress of a clinical
trial, and of ensuring that it is conducted, recorded, and
reported in accordance with the protocol, SOPs, GCP, and
the applicable regulatory requirement(s)’.

Monitoring report: ‘A written report from the monitor to the
sponsor after each site visit and/or other trial-related com-
munication according to the sponsor’s SOPs’.

Multicentre trial: ‘A clinical trial conducted according to a
single protocol but at more than one site and, therefore, car-
ried out by more than one investigator’.

Non-clinical study: ‘Biomedical studies not performed on
human subjects’.

Opinion (in relation to independent ethics committee): ‘The
judgment and/or the advice provided by an IEC’.

Original medical record: 1t is related to source documents.
Protocol: ‘A document that describes the objective(s),
design, methodology, statistical considerations, and
organization of a trial. The protocol usually also gives the
background and rationale for the trial, but these could be



22

45.

46.

47.

48.

49.

50.

51.

Definitions 25

provided in other protocol-referenced documents.
Throughout the ICH GCP guidance, the term protocol refers
to protocol and protocol amendments’.

Protocol amendment: ‘A written description of a change(s)
to or formal clarification of a protocol’.

Quality assurance (QA): ‘All planned and systematic actions
that are established to ensure that a trial is performed and
the data are generated, documented (recorded), and reported
in compliance with GCP and the applicable regulatory
requirement(s)’.

Quality control (QC): ‘The operational techniques and
activities undertaken within the quality assurance system to
verify that the requirements for the quality of trial-related
activities have been fulfilled’.

Randomisation: ‘The process of assigning trial subjects to
treatment or control groups using an element of chance to
determine the assignments to reduce bias’.

Regulatory authorities: ‘Bodies having the power to regu-
late. In the ICH GCP guidance, the expression “regulatory
authorities” includes the authorities who review submitted
clinical data and those who conduct inspections. These bod-
ies are sometimes referred to as competent authorities’.
Serious adverse event (SAE) or serious adverse drug reac-
tion (serious ADR): ‘Any untoward medical occurrence that
at any dose:

¢ Results in death,

e Is life-threatening,

e Requires inpatient hospitalization or prolongation of
existing hospitalization,

e Results in persistent or significant disability/incapacity,
or

» Is a congenital anomaly/birth defect’.

Source data: ‘All information in original records and certified
copies of original records of clinical findings, observations,
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or other activities in a clinical trial necessary for the recon-
struction and evaluation of the trial. Source data are contained
in source documents (original records or certified copies)’.
Source documents: ‘Original documents, data, and records
(e.g. hospital records, clinical and office charts, laboratory
notes, memoranda, subjects’ diaries or evaluation check-
lists, pharmacy dispensing records, recorded data from
automated instruments, copies or transcriptions certified
after verification as being accurate and complete, micro-
fiches, photographic negatives, microfilm or magnetic
media, X-rays, subject files, and records kept at the phar-
macy, at the laboratories, and at medico-technical depart-
ments involved in the clinical trial)’.

Sponsor: ‘An individual, company, institution, or organiza-
tion that takes responsibility for the initiation, management,
and/or financing of a clinical trial’.

Sponsor-investigator: ‘An individual who both initiates and
conducts, alone or with others, a clinical trial, and under
whose immediate direction the investigational product is
administered to, dispensed to, or used by a subject. The term
does not include any person other than an individual (e.g. it
does not include a corporation or an agency). The obliga-
tions of a sponsor-investigator include both those of a spon-
sor and those of an investigator’.

Standard operating procedures (SOPs): ‘Detailed, written
instructions to achieve uniformity of the performance of a
specific function’.

Sub-investigator: ‘Any individual member of a clinical trial
team designated and supervised by an investigator at a trial
site to perform critical trial-related procedures and/or to
make important trial-related decisions (e.g. associates, resi-
dents, research fellows). See also Investigator’.
Subject/trial subject: ‘An individual who participates in a
clinical trial, either as a recipient of an investigational
product(s) or as a control’.
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Subject identification code: ‘A unique identifier assigned by
an investigator to each trial subject to protect the subject’s
identity and used in lieu of the subject’s name when the
investigator reports AEs and/or other trial-related data’.
Trial site: ‘The location(s) where trial-related activities are
conducted’.

Unexpected adverse drug reaction: ‘An adverse reaction, the
nature or severity of which is inconsistent with the applica-
ble product information (e.g. Investigator’s Brochure for an
unapproved investigational product or package insert/sum-
mary of product characteristics for an approved product)’.
Vulnerable subjects: ‘Individuals whose willingness to volun-
teer in a clinical trial may be unduly influenced by the expec-
tation, justified or not, of benefits associated with participation,
or of a retaliatory response from senior members of a hierar-
chy in a case of refusal to participate. Examples are members
of a group with a hierarchical structure, such as medical,
pharmacy, dental, and nursing students, subordinate hospital
and laboratory personnel, employees of the pharmaceutical
industry, members of the armed forces, and persons kept in
detention. Other vulnerable subjects include patients with
incurable diseases, persons in nursing homes, unemployed or
impoverished persons, patients in emergency situations, eth-
nic minority groups, homeless persons, nomads, refugees,
minors, and those incapable of giving consent’.

Well-being (of the trial subjects): ‘The physical and mental
integrity of the subjects participating in a clinical trial’.
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Chapter 3
The Principles of GCP

3.1 The Principles of ICH GCP [1]

1. ‘Clinical trials should be conducted in accordance with the
ethical principles that have their origin in the Declaration of
Helsinki and that are consistent with GCP and the applica-
ble regulatory requirement(s)’.

2. ‘Before a trial is initiated, foreseeable risks and inconve-
niences should be weighed against the anticipated benefit
for individual trial subjects and society. A trial should be
initiated and continued only if the anticipated benefits jus-
tify the risks’.

3. “The rights, safety, and well being of trial subjects are the
most important considerations and should prevail over the
interests of science and society’.

4. ‘The available nonclinical and clinical information on an
investigational product should be adequate to support the
proposed clinical trial’.

5. ‘Clinical trials should be scientifically sound, and described
in a clear, detailed protocol’.
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3 The Principles of GCP

‘A trial should be conducted in compliance with a proto-
col that has received prior IRB/IEC approval/favourable
opinion’.

‘The medical care given to, and medical decisions made on
behalf of, subjects should always be the responsibility of a
qualified physician or, when appropriate, of a qualified
dentist’.

. ‘Each individual involved in conducting a trial should be

qualified by education, training, and experience to perform
his or her respective task(s)’.

‘Freely given informed consent should be obtained from
every subject prior to clinical trial participation’.

‘All clinical trial information should be recorded, handled,
and stored in a way that allows its accurate reporting, inter-
pretation, and verification’.

‘The confidentiality of records that could identify subjects
should be protected, respecting the privacy and confidential-
ity rules in accordance with the applicable regulatory
requirement(s)’.

‘Investigational products should be manufactured, handled,
and stored in accordance with applicable good manufactur-
ing practice (GMP). They should be used in accordance
with the approved protocol’.

‘Systems with procedures that assure the quality of every
aspect of the trial should be implemented’.

3.2 WHO Principles of GCP [2]

Principle 1 ‘Research involving humans should be scientifi-
cally sound and conducted in accordance with basic ethical
principles, which have their origin in the Declaration of
Helsinki. Three basic ethical principles of equal importance,
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namely, respect for persons, beneficence, and justice, permeate
all other GCP principles’.

Principle 2 ‘Research involving humans should be scientifi-
cally justified and described in a clear, detailed protocol’.

Principle 3 ‘Before research involving humans is initiated,
foreseeable risks and discomforts and any anticipated benefit(s)
for the individual trial subject and society should be identified.
Research of investigational products or procedures should be
supported by adequate non-clinical and, when applicable, clini-
cal information’.

Principle 4 ‘Research involving humans should be initiated
only if the anticipated benefit(s) for the individual research sub-
ject and society clearly outweigh the risks. Although the benefit
of the results of a trial to science and society should be taken
into account, the most important considerations are those related
to the rights, safety, and well being of the trial subjects’.

Principle 5 ‘Research involving humans should receive IEC/
IRB approval/favourable opinion prior to initiation’.

Principle 6 ‘Research involving humans should be conducted
in compliance with the approved protocol’.

Principle 7 ‘Freely given informed consent should be obtained
from every subject prior to research participation, in accordance
with national culture(s) and requirements. When a subject is not
capable of giving informed consent, the permission of a legally
authorised representative should be obtained in accordance with
applicable law’.

Principle 8 ‘Research involving humans should be continued
only if the benefit-risk profile remains favourable’.

Principle 9 ‘Qualified and duly licensed medical personnel
(i.e. physician(s) or, when appropriate, dentist(s)) should be
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responsible for the medical care of trial subjects, and for any
medical decision(s) made on their behalf’.

Principle 10 ‘Each individual involved in conducting a trial
should be qualified by education, training, and experience to
perform his or her respective task(s) and currently licensed to do
so, where required’.

Principle 11 ‘All clinical trial information should be recorded,
handled, and stored in a way that allows its accurate reporting,
interpretation, and verification’.

Principle 12 ‘The confidentiality of records that could identify
subjects should be protected, respecting the privacy and confi-
dentiality rules in accordance with the applicable regulatory
requirement(s)’.

Principle 13 ‘Investigational products should be manufactured,
handled, and stored in accordance with applicable GMP and
should be used in accordance with the approved protocol’.

Principle 14 ‘Systems with procedures that assure the quality
of every aspect of a trial should be implemented’.
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Chapter 4
The Drug Development Process
and Evolution of Regulations

4.1 Introduction

Drug development is often a lengthy and expensive process.
Extensive preclinical testing via in vitro and animal experimen-
tation aims to select drugs most likely to work in humans. Under
the current system, only about half of all drugs succeed in mov-
ing from phase 1 (dose finding) to phase 2 (safety and efficacy)
[1]. For drugs that enter phase 2, less than one in three succeed;
for those entering phase 3 (pivotal efficacy), that number
decreases to less than one in two [1, 2]. Less than 20 % of drugs
entering phase-1 testing successfully reach the end of the three-
phase evaluation. The percentage can vary from one specialty
area to another and can be less than 5-10 % for oncologic and
neurologic diseases [3].

This process is not as radical as it may sound. More than four
decades ago, Thomas Chalmers proposed that most scientific
and ethical clinical trial designs should be based on the principle
‘randomise the first patient’ [4]. Chalmers provided compelling
logic for why the first patient should be randomised and con-
ducted a number of randomised trials in which he did randomise
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the first patient invited to participate in the study. However,
almost half a century later, a large number of phase-1 and
phase-2 trials are still nonrandomised. An evaluation of regis-
tered protocols first received by ClinicalTrials.gov between
August 1, 2013, and August 15, 2013, showed that 53 of 105
phase-1 trials (50%) and 42 of 113 phase-2 trials (37 %) were
nonrandomised. These are likely to be underestimates, because
nonregistration is likely to be far more common for nonran-
domised studies than for randomised studies. Empirical studies
show that almost all phase-1 studies in oncology are nonran-
domised [5]. Across medicine, probably more than 80% of
phase-1 studies and more than 50 % of phase-2 studies are cur-
rently nonrandomised. This corresponds to many thousands of
nonrandomised clinical trials conducted annually.

Once a specific dose (or dose range) has been selected for a
new treatment, it makes little sense to collect uncontrolled
observational data, instead of comparing this dose or doses
against the best standard of care. The results of single-group,
uncontrolled studies are always difficult to interpret. If the
results are ‘positive’, it cannot be proven that they are not attrib-
utable to chance or a favourable sample of selected patients; if
the results are unfavourable, the reverse arguments can be
raised. Moreover, from an ethical perspective, in a randomised
phase-1 or phase-2 trial, patients will have a 50% chance of
being assigned to a better treatment, whereas in a single-group
phase-1 or phase-2 trial, patients will be allocated to a treatment
that (based on assumed eventual success rates) is far less than
50% likely to be the best currently available. The unethical
dimension of nonrandomised clinical studies had already been
recognised by Chalmers. In addition to being more ethical,
adoption of randomised design throughout the drug develop-
ment process would be likely to improve efficiency, i.e. it would
enable faster development of new, successful treatments [6].

The proposed shift to randomised phase-1 and phase-2 trials
could also help to identify more efficiently ineffective or
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harmful treatments. This would be easier and more accurate to
demonstrate in a randomised design than in an uncontrolled set-
ting. Uncontrolled studies may lead to the abandonment of some
potentially useful treatments or may fail to demonstrate the
problems of many ineffective treatments and protract expensive
clinical testing. For a development system with substantially
high failure rates at all steps, not optimising study designs and
their accuracy makes no sense [6].

4.2 Drug Development

Drug development can generally be divided into phases [7]. The
first is the preclinical phase, which usually takes 3—4 years to
complete. If successful, this phase is followed by an application
to the US Food and Drug Administration (FDA) as an investiga-
tional new drug (IND). After an IND is approved, the next steps
are clinical phases 1, 2 and 3, which require approximately 1, 2
and 3 years, respectively, for completion. Importantly, through-
out this process, the FDA and the investigators leading the trials
communicate with each other so that issues such as safety are
monitored. The manufacturer then files a new drug application
(NDA) with the FDA for approval. This application can either
be approved or rejected, or the FDA might request further study
before making a decision. Following acceptance, the FDA can
also request that the manufacturer conducts additional postmar-
keting studies. Overall, this entire process, on average, takes
between 8 and 12 years [8].

It is not surprising that, from conception to market, most
compounds face an uphill battle to become an approved drug.
For approximately every 5000-10,000 compounds that enter
preclinical testing, only one is approved for marketing [9]. A
1993 report by the Congressional Office of Technology
Assessment estimated the cost of developing a new drug to be
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$359 million [10]. Newer figures place the cost at more than
$500 million [11].

The first step, the preclinical phase, is to find a promising
agent, which involves taking advantage of advances made in
understanding a disease, pharmacology, computer science or
chemistry. Breaking down a disease process into its compo-
nents can provide clues for targeting drug development. For
example, if an enzyme is determined to be a key component of
a disease process, a researcher might seek ways to inhibit that
enzyme. Advances in basic science might help by ascertaining
the active enzyme site. Numerous compounds might be synthe-
sised and tested before a promising agent emerges. Computer
modelling often helps select what compounds might be the
most promising [7].

The next step before attempting a clinical trial in humans is
to test the drug in living animals, usually rodents. The FDA
requires that certain animal tests be conducted before humans
are exposed to a new molecular entity. The objectives of early
in vivo testing are to demonstrate the safety of a proposed medi-
cation. For example, tests should prove that a compound does
not cause chromosomal damage and is not toxic at the doses that
would most likely be effective. The results of these tests are
used to support the IND application that is filed with the
FDA. The IND application includes chemical and manufactur-
ing data; animal test results, including pharmacology and safety
data; the rationale for testing a new compound in humans; strat-
egies for protection of human volunteers; and a plan for clinical
testing [8, 10]. If the FDA is satisfied with the documentation,
the stage is set for phase-1 clinical trials.

Phase-1 studies focus on the safety and pharmacology of a
compound [12]. During this stage, low doses of a compound are
administered to a small group of healthy volunteers who are
closely supervised. In cases of severe or life-threatening ill-
nesses, volunteers with the disease may be used. Generally,
20-100 volunteers are enrolled in a phase-1 trial. These studies
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usually start with very low doses, which are gradually increased.
On average, about two thirds of phase-1 compounds will be
found safe enough to progress to phase 2.

Phase-2 studies examine the effectiveness of a compound. To
avoid unnecessarily exposing a human volunteer to a potentially
harmful substance, studies are based on an analysis of the fewest
volunteers needed to provide sufficient statistical power to
determine efficacy. Typically, phase-2 studies involve 100-300
patients who suffer from the condition the new drug is intended
to treat. During phase-2 studies, researchers seek to determine
the effective dose, the method of delivery (e.g. oral or intrave-
nous) and the dosing interval, as well as to reconfirm product
safety [8, 12—14]. Patients in this stage are monitored carefully
and assessed continuously. A substantial number of these drug
trials are discontinued during phase-2 studies. Some drugs turn
out to be ineffective, while others have safety problems or intol-
erable side effects.

Phase-3 trials are the final step before seeking FDA
approval. During phase 3, researchers try to confirm previous
findings in a larger population. These studies usually last from
2 to 10 years and involve thousands of patients across multiple
sites. These studies are used to demonstrate safety and effective-
ness further and to determine the best dosage. Despite the
intense scrutiny a product receives before undergoing expensive
and extensive phase-3 testing, approximately 10% of medica-
tions fail in phase-3 trials [7].

If a drug survives the clinical trials, an NDA is submitted to
the FDA. An NDA contains all the preclinical and clinical infor-
mation obtained during the testing phase. The application con-
tains information on the chemical makeup and manufacturing
process, pharmacology and toxicity of the compound, human
pharmacokinetics, results of the clinical trials and proposed
labelling. An NDA can include experience with the medication
from outside the USA as well as external studies related to the
drug [7].
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After receiving an NDA, the FDA completes an independent
review and makes its recommendations. The Prescription Drug
User Fee Act of 1992 (PDUFA) was designed to help shorten
the review time. This act allowed the agency to collect user fees
from pharmaceutical companies as financial support to enhance
the review process. The 1992 act specifies that the FDA reviews
a standard drug application within 12 months and a priority
application within 6 months. Application for drugs similar to
those already on the market is considered standard, whereas
priority applications represent drugs offering important advances
in addition to existing treatments. If the FDA staff feel during
the review that there is a need for additional information or cor-
rections, they will make a written request to the applicant.
During the review process, it is not unusual for the FDA to
interact with the applicant’s staff [14].

Once the review is complete, the NDA might be approved or
rejected. If the drug is not approved, the applicant is given the
reasons why and what information could be provided to make
the application acceptable. Sometimes, the FDA makes a tenta-
tive approval recommendation, requesting that a minor defi-
ciency or labelling issue be corrected before final approval.
Once a drug is approved, it can be marketed [7].

Some approvals contain conditions that must be met after
initial marketing, such as conducting additional clinical studies.
For example, the FDA might request a postmarketing, or
phase-4 study, to examine the risks and benefits of the new drug
in a different population or to conduct special monitoring in a
high-risk population. Alternatively, a phase-4 study might be
initiated by the sponsor to assess such issues as the longer-term
effects of drug exposure, to optimise the dose for marketing, to
evaluate the effects in paediatric patients or to examine the
effectiveness of the drug for additional indications [13].
Postmarketing surveillance is important, because even the most
well-designed phase-3 studies may not uncover every problem
that could become apparent once a product is widely used.
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Furthermore, the new product might be more widely used by
groups who might not have been well studied in the clinical tri-
als, such as elderly patients. A crucial element in this process is
that physicians report any untoward complications. The FDA
has set up a medical reporting programme called MedWatch to
track serious AEs (1-800-FDA-1088). The manufacturer must
report ADRs at quarterly intervals for the first 3 years after
approval [11], including a special report for any serious and
unexpected adverse reactions.

4.3 Recent Developments in Drug Approval

The Food and Drug Administration Modernization Act of 1997
(FDAMA) extended the use of user fees and focused on stream-
lining the drug approval process [12, 15]. In 1999, the 35 drugs
approved by the FDA were reviewed in an average of 12.6 months,
slightly more than the 12-month goal set by PDUFA [11]. This act
also increased patient access to experimental drugs and facilitated
an accelerated review of important new medications. The law
ended the ban on disseminating information to providers about
non-FDA-approved uses of medications. A manufacturer can now
provide peer-reviewed journal articles about an off-label indica-
tion of a product if the company commits to filing a supplemental
application to establish the use of the unapproved indication. As
part of this process, the company must still conduct its own
phase-4 study. As a condition for an accelerated approval, the
FDA can require the sponsor to carry out postmarketing studies to
confirm a clinical benefit and product safety. Critics contend the
1997 act compromises public safety by lowering the standard of
approval [16]. Within a year after the law was passed, several
drugs were removed from the market. Among these medications
were mibefradil for hypertension, dexfenfluramine for morbid
obesity, the antihistamine terfenadine and bromfenac sodium for
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pain [17]. More recently, additional drugs including troglitazone
were removed from the market. Although the increase in recalls
might reflect the dramatic increase in drugs approved and
launched [17], others argue that several safety questions were
ignored [18, 19]. Another concern was that many withdrawn
drugs were ‘me-too drugs’, which did not represent a noteworthy
advance in therapy. Persons critical of the FDA believe changes
in the approval process, such as allowing some new drugs to be
approved based on only a single clinical trial, expanded use of
accelerated approvals and the use of surrogate end points, have
created a dangerous situation [19]. Proponents of the changes in
the approval process argue that there is no evidence of increased
risk from the legislative changes [20] and that these changes
improve access to cancer patients and those with debilitating dis-
ease who were previously denied critical and life-saving
medications.

4.4 Emergence of a New Drug System

While the basic elements of the FDA system of drug regulation
had been established in 1962, many important details are prod-
ucts of later legislation or initiatives of the agency itself [21].

Expansion of Jurisdiction The premarket approval require-
ment was, from the outset, limited to ‘new drugs’. A new drug
was defined after 1962 as one that was not generally recognised
by experts as safe and effective for its labelled uses. Although
this definition embraced essentially all novel active prescription
drug ingredients introduced after 1938, the act excluded several
categories of drugs and left the status of others uncertain. The
FDA'’s early implementation of these provisions was marked by
a series of efforts to narrow the exceptions and to confirm the
new drug status of products about which the statute left doubt.
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It is a complicated story, but readers should be familiar with the
results of the FDA’s effort and appreciate its lessons [22].

Two concerns animated the FDA’s efforts to bring all pre-
scription drugs within its ‘new drug’ jurisdiction. First, the
agency could see no logic in allowing ‘me-too’ copies to escape
the limitations that applied to the pioneer product, even tempo-
rarily. Second, it was efficient to determine the limitations that
ought to apply to a drug (and all copies) and implement these
administratively by modifying the terms of its NDA. Then, any
deviation would automatically render the product illegal [21].

One cannot overstate the significance of the shift in regula-
tory leverage that has resulted from Congress’s adoption of
premarket approval for prescription drugs and from the FDA’s
successful efforts to extend its coverage. From an environment
in which drug makers could market any product that the govern-
ment was unable to prove in court was, or bore claims that were,
knowingly false, we have moved to a system in which no pre-
scription drug may be marketed unless and until the FDA is
convinced that it is safe and effective for the uses that the agency
will allow on the label. Furthermore, the FDA takes the position
that virtually any change in an approved new drug requires
advance approval. Not only attempts to expand indications but
also more modest changes in labelling, ingredients, the method
or even the location of manufacture or packaging must first
undergo FDA review [21].

Oversight of Clinical Investigations The act prohibits the
interstate shipment of any new drug for which the FDA has not
approved an NDA. Since 1938, however, the agency has been
empowered to grant exemptions for investigational drugs [21].
From this authority have grown two types of regulatory require-
ments governing clinical studies.

One set of requirements is designed to assure the integrity
of clinical trials. The core of these is the requirement that
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investigators secure and document the informed consent of
trial subjects. The FDA has supplemented this requirement
with a mandate for review by a local IRB, and, to facilitate
monitoring of compliance with both requirements, the agency
has established detailed specifications for IRB operations and
record-keeping. The second set of requirements is intended to
increase the likelihood that clinical trials will produce accept-
able evidence of a drug’s safety and effectiveness. These
requirements are set forth in regulations, in test guidelines for
specific therapeutic classes and in FDA reviewer critiques of
clinical protocols [21].

These diverse instructions constitute a growing body of FDA
‘law’ governing drug trials. While agency officials claim that
these instructions embody what independent experts consider
sound experimental design, many manufacturers and clinicians
contend that FDA reviewers tend to demand more comprehen-
sive studies than are needed to support sound judgements about
effectiveness. The FDA assumes, of course, that any trial will
follow the protocol and that the records submitted to the agency
will truthfully reflect the observations of investigators; this
assumption is not simply a matter of faith, as it is supported by
an elaborate system for monitoring the veracity of drug sponsors
and clinical investigators [21].
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Chapter 5
Planning Clinical Research

5.1 Introduction

To achieve their objectives, clinical trials should be designed,
conducted and analysed according to sound scientific principles
and should be reported appropriately. The essence of rational
drug development is to ask important questions and answer
them with appropriate studies. The primary objectives of any
study should be clear and explicitly stated [1].

5.2 Methodology

5.2.1 Considerations for the Plan

5.2.1.1 Non-clinical Studies

Important considerations for determining the nature of non-
clinical studies and their timing with respect to clinical trials
include duration and total exposure proposed in individual
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patients, characteristics of the drug (e.g. long half-life, biotech-
nology products), disease or condition targeted for treatment,
use in special populations (e.g. women of childbearing poten-
tial) and route of administration. The need for non-clinical
information including toxicology, pharmacology and pharmaco-
kinetics to support clinical trials is addressed in the ICH M3 and
S6 documents [1].

Safety Studies

‘For the first studies in humans, the dose that is administered should
be determined by careful examination of the prerequisite non-clin-
ical pharmacokinetic, pharmacological and toxicological evalua-
tions (ICH M3). Early non-clinical studies should provide sufficient
information to support selection of the initial human dose and safe
duration of exposure, and to provide information about the physi-
ological and toxicological effects of a new drug [1].

Pharmacological and Pharmacokinetic Studies

‘The basis and direction of the clinical exploration and develop-
ment rests on the nonclinical pharmacokinetic and pharmacol-
ogy profiles, which include information such as the
pharmacological basis of principal effects (mechanism of
action); dose-response or concentration-response relationships
and duration of action; study of the potential clinical routes of
administration; systemic general pharmacology, including phar-
macological effects on major organ systems and physiological
responses; and studies of absorption, distribution, metabolism
and excretion [1]’.

5.2.1.2 Quality of Investigational Medicinal Products
‘Formulations used in clinical trials should be well characterised,

including information on bioavailability wherever feasible. The
formulation should be appropriate for the stage of drug develop-
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ment. Ideally, the supply of a formulation will be adequate to
allow testing in a series of studies that examine a range of doses.
During drug development different formulations of a drug may
be tested. Links between formulations, established by bioequiva-
lence studies or other means, are important in interpreting clini-
cal study results across the development program [1] .

5.2.1.3 Phases of Clinical Development

‘Clinical drug development is often described as consisting of
four temporal phases (phases I-IV). It is important to recognise
that the phase of development provides an inadequate basis for
the classification of clinical trials because one type of trial may
occur in several phases, and that the phase concept is a descrip-
tion, not a set of requirements. It is also important to realise that
the temporal phases do not imply a fixed order of studies as for
some drugs in a development plan the typical sequence will not
be appropriate or necessary. For example, although human phar-
macology studies are typically conducted during phase I, many
such studies are conducted at each of the other three stages so
they are sometimes labelled, nonetheless, as phase-I studies [1]’.

5.2.1.4 Special Considerations

‘A number of special circumstances and populations require
consideration on their own when they are part of the develop-
ment plan [1]".

Studies of Drug Metabolites

‘Major active metabolite(s) should be identified and deserve
detailed pharmacokinetic study. Timing of the metabolic assess-
ment studies within the development plan depends on the char-
acteristics of the individual drug [1].
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Drug-Drug Interactions

‘If a potential for drug-drug interaction is suggested by the
metabolic profile, the results of non-clinical studies or informa-
tion on similar drugs, studies on drug interaction during clinical
development are highly recommended. For drugs that are fre-
quently co-administered it is usually important that drug-drug
interaction studies be performed in non-clinical and, if appropri-
ate, in human studies. This is particularly true for drugs that are
known to alter the absorption or metabolism of other drugs (ICH
E7), or whose metabolism or excretion can be altered by the
effects of other drugs [1]’.

Special Populations

‘Some groups in the general population may require special
study because they have unique risk/benefit considerations
that need to be taken into account during drug development,
or because they can be anticipated to need modification of
the dose or schedule of a drug, as compared to general adult
use. Pharmacokinetic studies in patients with renal and
hepatic dysfunction are important to assess the impact of
potentially altered drug metabolism or excretion. Other ICH
documents address such issues for geriatric patients (ICH
E7) and patients from different ethnic groups (ICH ES). The
need for non-clinical safety studies to support human clini-
cal trials in special populations is addressed in the ICH M3
document [1]’.

Investigations in Pregnant Women

‘In general, pregnant women should be excluded from clinical
trials when the drug is not intended for use in pregnancy. If a
patient becomes pregnant during administration of the drug,
treatment should generally be discontinued if this can be done
safely. Follow-up evaluations of the pregnancy, foetus, and child
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are very important. Similarly, for clinical trials that include
pregnant women because the medicinal product is intended for
use during pregnancy, follow-up of the pregnancy, foetus, and
child is very important [1].

Investigations in Nursing Women

‘Excretion of the drug or its metabolites into human milk should
be examined when applicable. When nursing mothers are
enrolled in clinical studies, their babies should be monitored for
the effects of the drug [1]’.

Investigations in Children

‘The extent of the studies needed depends on the current
knowledge of the drug and the possibility of extrapolation
from adults and children of other age groups. Some drugs may
be used in children from the early stages of drug development
(ICH M3)’.

‘For a drug expected to be used in children, evaluation should
be made in the appropriate age group. When clinical develop-
ment is to include studies in children, it is usually appropriate to
begin with older children before extending the trial to younger
children and then infants [1]’.

5.2.2 Planning a Study

The main steps involved in planning a study are listed below [2]:

*  Aim(s)

e Population

e Interventions

e Outcomes

e Data collection: measuring outcomes (when, by whom, how,
to what level of accuracy)
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e Confounding factors

* Inclusion and exclusion criteria
e Sampling strategy

e Study design

e Sample size

e Compliance

¢ Data storage and management
e Analysis

5.2.2.1 Aims

The first step in planning a study is to identify a clear, achiev-
able and ethical aim. All studies need to have a purpose and aim
to develop knowledge or understanding in a particular area [2].

5.2.2.2 Identifying the Population

This is the set of patients about whom we wish to make an infer-
ence. Identifying the population is not always straightforward.
For example, will patients with DM (A5) include type 1, type 2,
gestational, MODY, LADA, type 3, type 1.5, etc.? These differ-
ent groups are likely to differ with regard to, for example, age,
drug treatment and co-morbidities, and this heterogeneity would
complicate an investigation [2].

5.2.2.3 Defining Interventions

An intervention is any action that is performed on the subject, or
to his or her environment. This can include, for example, a drug
treatment (including placebo), surgery, wearing a support device,
counselling or a combination of two or more treatments [2].
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5.2.2.4 Identifying the Outcome

Outcomes are endpoints or measures of the response to an
intervention. The natural history of a disease such as DMD
could be described by the different aids required (such as limb
supports and a wheelchair), drug therapies and the time to these
events. The occurrence, severity and time of onset of complica-
tions such as chest infection and osteoporosis would also be of
interest [2].

5.2.2.5 Data Collection: Measuring Outcomes

There are several issues to consider when measuring an out-
come. How will it be measured? When will it be measured and
by whom? What is the level of accuracy and how valid and reli-
able is the measurement of the outcome? How will it be
recorded and the data stored? Who will take responsibility for
data management? These are particularly important matters
when data are collected by more than one person and/or at more
than one site.

Wherever possible, data should be measured and recorded
as accurately as possible. It is tempting to group observations
but this can be misleading and limiting. Suppose, for exam-
ple, a researcher wishes to test his hypothesis that high heel
height leads to back pain. Should he classify heels simply as
‘high’ and ‘not high’, as ‘high’, ‘medium’ and ‘low’ or as
something else? Ideally, shoe heel height should be measured
with a tape measure, at the back of the heel, and recorded in
millimetres. Judgements such as high and low are subjective:
someone who regularly wears flat shoes might regard 30 mm
to be a high heel, whereas a stiletto-heel wearer might regard
this as low [2].
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5.2.2.6 Confounding Factors

Variables that are related to both the outcome of a study and the
intervention can distort the effect of the intervention. These are
known as confounding factors [3]. It is important to identify any
such confounding factors during the planning phase and include
them as independent variables [2].

5.2.2.7 Inclusion and Exclusion Criteria

As the names suggest, inclusion and exclusion criteria identify
who will be included or excluded from the sample. Patients who
could benefit from the intervention are described by the inclu-
sion criteria. Those for whom the intervention is inappropriate
or could be dangerous, or who have co-morbidities that could
mask its effect, are identified by the exclusion criteria [2].

5.2.2.8 Sampling a Population

Sampling is a vital step in any research and governs any infer-
ences that can be made. Often it is either not possible or not
practical to select a random sample (e.g. if the population cannot
be enumerated). In such cases, a clinician might choose to study
a sample of patients in his/her clinic. Even if this sample itself
is selected randomly, this does not constitute a truly random
sample of the population; it is a random sample of a subset of
the population that has not itself been chosen randomly. Such
selections are referred to as convenience samples [2].

5.2.2.9 Types of Study Design

In a prospective study, subjects are selected from a population
and analysed for a defined future outcome. In contrast, a ret-



5.2 Methodology 53

rospective study is an analysis of existing data. A study is said
to be experimental if the effect of an intervention is to be
investigated (e.g. a drug treatment or exercise programme);
otherwise it is an observational study. A study is described as
cross-sectional if measurements are made at only one time
point, while a longitudinal study analyses multiple time
points. An analytical study is one in which the aim is to anal-
yse the data gathered in order to make an inference about the
effect of an intervention on an outcome variable. In a descrip-
tive study, the data are summarised using descriptive statistics
(e.g. measures of centre and spread frequencies) without
consideration of the effects of one or more of the variables on
the others.

One of the most widely known designs is the randomised
controlled trial (RCT). A sample of subjects is selected from the
population and allocated randomly to one of two or more groups
(or arms) of the trial. One of the treatments is a control, which
could be an existing treatment, a placebo or no treatment.
Wherever possible, trials should be double blinded such that
both the subjects and the researchers are unaware of the treat-
ment allocations. However, although ideal, this may be impos-
sible, for example, when one of the treatments is counselling,
and the other is a drug therapy [2].

5.2.2.10 Identifying Risk Factors

Some of the most commonly reported studies involve identify-
ing risk factors for disease. It would be unethical to deliberately
subject individuals to something that could be harmful, although
instances have been known. There are thus two primary ways
of assessing risk factors for various diseases: prospective
cohort and retrospective case-control studies. In a prospective
cohort study, a group of healthy individuals is monitored until
they develop the disease under investigation. These tend to be
long, large and therefore expensive studies, but they provide the
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most reliable results. Case-control studies involve comparing
subjects with the disease (cases) with individuals who do not
have the disease (controls) but who are otherwise similar (e.g.
same gender, age, co-morbidities etc.). These are shorter stud-
ies and less expensive but less reliable than prospective cohort
studies [2].

5.2.2.11 Sample Size

Another question frequently asked is how many subjects are
needed in a study. The sample size required for a study
increases according to the variability of the data. Estimates of
the likely variability of data can be obtained either from exist-
ing literature or by carrying out a pilot study that tests the fea-
sibility of the main experiment and provides useful information
about measures of centre and spread. Second, there is the effect
size. This is a measure of the size and direction of the effect of
a treatment (intervention). For continuous outcomes, this is
usually expressed as a proportion of the standard deviation
(SD) of the response: that is to say, it is calculated as (change
in outcome with treatment, change in outcome with control) +
SD. This removes the effect of scale and allows comparisons to
be made between different studies. When the outcome is binary
(e.g. did the patient develop a hospital-acquired infection: Yes/
No), one measure of effect size is the number of subjects who
would need to be treated to prevent one outcome (e.g. the
occurrence of one infection), and this is known as the ‘number
needed to treat’. Another measure of effect size in studies with
binary outcomes is the odds ratio. This is the ratio of the odds
of the outcome observed with one treatment divided by the
odds observed with another, e.g. the odds of survival to 1 year
with two regimes of chemotherapy in patients with pancreatic
cancer. Provision should also be made for patients who drop
out of the study [2].
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5.2.2.12 Compliance

Compliance, or lack of it, is one of the hazards of clinical studies:
patients do not always follow the instructions they are given. This
is especially likely if the intervention is inconvenient or unpleasant.
There are two approaches to the subsequent analysis of the data: per
intention to treat (ITT) or per protocol (PP, sometimes referred to
as modified ITT). In the former, data are analysed according to the
stated intention (plan), and in the latter, patients who do not adhere
to the protocol are omitted from the analysis [2].

5.2.2.13 Data Storage and Collection

Unless data are accurate, valid and reliable, the results of a medi-
cal research study will be unreliable. Security, including the
protection of patient-identifiable data, is of critical importance
when dealing with clinical information. Many institutions have a
specialised unit that coordinates the collection, storage and man-
agement of research data, and this is the preferred option [2].

5.2.2.14 Analysis

Details of the analyses to be undertaken and the statistical tools
to be used should be specified in the study plan [2].
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Chapter 6

Preparation of Ethics Committee
(IRB) Proposal

The ethics committee is responsible for reviewing a number of
trial-related documents and giving their approval (or in some
cases favourable opinion) before a study starts. Usually, the
local IEC (or IRB in some countries) must be consulted [1].

6.1 ICH GCP Requirements
for the Composition of the Ethics
Committee (IRB)

¢ ‘A reasonable number of members who collectively have the
qualifications and experience to review and evaluate the sci-
ence, medical aspects and ethics of the proposed trial’

e ‘At least five members’

e ‘At least one member whose primary interest is non-scientific
(lay member)’

e ‘At least one member who is independent of the trial site’

Only members who are independent of the investigator can
vote or provide an opinion [1].
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At the time of writing, a new European Directive, if imple-
mented, will control the constitution and working practices of
ethics committees in Europe, similar to regulations in the
USA. Until this time, investigators and sponsors have to deal
with largely inefficient ethics committees, and the investigators
should ensure that their local ethics committee fulfils the ICH
GCP requirements [1].

6.2 What Documents Must Be Submitted
to the Ethics Committee (IRB)?

Although there is currently a great diversity of documentation
requested by ethics committees (IRBs), the ICH GCP guidelines
are quite specific about the documents that need to be submit-
ted. The investigator should make sure that final versions of the
following documents are obtained from the sponsor and sent to
the ethics committee (IRB) for review [1]:

e Trial protocol (and any amendments)

e Consent form and subject information sheets

* Subject recruitment procedures (e.g. advertisements)

* Investigator’s brochure and any available safety information

* Information about payments and compensation available to
subjects

* Investigator’s current curriculum vitae

* Any other documents specifically requested by the ethics
committee (IRB)

The investigator should never submit a draft document to the
ethics committee (IRB) to speed up this rate-limiting step.

It is important to obtain a letter from the ethics committee
(IRB) confirming that they have reviewed the above documents
(adding the dates and versions seen) and have given their
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approval or favourable opinion (or else reasons for disapproval).
The letter should also give details about the date of the meeting
and, if possible, a list of members who attended the meeting.
This letter should be given to the trial monitor and a copy
retained in the investigator’s study file.

Many ethics committees (IRBs) fail to provide adequate
documentation. To overcome this problem, it might be neces-
sary to ask the sponsor to prepare a pro forma letter, which the
ethics committee (IRB) can sign; this ensures that all necessary
information has been included, and the appropriate GCP
requirements have been fulfilled.

In some cases, the chairman of the ethics committee might
inform the investigator that the study is acceptable and may be
started. This is an unacceptable practice; ethics committee
approval is valid only if a quorum of members has given
approval, and their verdict has been received in writing [1].

6.3 Communication with an IRB/IEC

1. ‘Before initiating a trial, the investigator/institution should have
written and dated approval/favourable opinion from the IRB/
IEC for the trial protocol, written ICFs, consent form updates,
subject recruitment procedures (e.g. advertisements), and any
other written information that is to be provided to subjects’.

2. ‘As part of the investigator’s/institution’s written application
to the IRB/IEC, the investigator/institution should provide
the IRB/IEC with a current copy of the investigator’s bro-
chure. If the investigator’s brochure is updated during the
trial, the investigator/institution should supply a copy of the
updated investigator’s brochure to the IRB/IEC’.

3. ‘During the trial the investigator/institution should provide to
the IRB/IEC all documents subject to its review’ [2, 3].
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6.4 Compliance with Protocol

1. ‘The investigator/institution should conduct the trial in com-
pliance with the protocol agreed to by the sponsor and, if
required, by the regulatory authority(ies), which was given
approval/favourable opinion by the IRB/IEC. The investiga-
tor/institution and the sponsor should sign the protocol, or an
alternative contract, to confirm their agreement’.

2. ‘The investigator should not implement any deviation from,
or changes to, the protocol without agreement by the sponsor
and prior review and documented approval/favourable opin-
ion from the IRB/IEC of an amendment, except where neces-
sary to eliminate an immediate hazard(s) to trial subjects, or
when the change(s) involves only logistical or administrative
aspects of the trial (e.g. change of monitor(s), change of tele-
phone number(s))’.

3. ‘The investigator, or person designated by the investigator,
should document and explain any deviation from the approved
protocol’.

4. ‘The investigator may implement a deviation from, or a
change in, the protocol to eliminate an immediate hazard(s)
to trial subjects without prior IRB/IEC approval/favourable
opinion. As soon as possible, the implemented deviation or
change, the reasons for it and, if appropriate, the proposed
protocol amendment(s) should be submitted’:

(a) “To the IRB/IEC for review and approval/favourable
opinion’

(b) ‘To the sponsor for agreement and, if required’

(c) ‘To the regulatory authority(ies)’ [2, 3]
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Chapter 7
Preparation of Informed Consent

7.1 The Steps for Preparation of Informed
Consent [1]

1. ‘In obtaining and documenting informed consent, the inves-
tigator should comply with the applicable regulatory
requirement(s), and should adhere to GCP and to the ethical
principles that have their origin in the Declaration of
Helsinki. Before the beginning of the trial, the investigator
should have the IRB/IEC’s written approval/favourable
opinion of the written ICF and any other written informa-
tion that is to be provided to subjects’.

2. ‘The written ICF and any other written information that is to
be provided to subjects should be revised whenever impor-
tant new information becomes available that may be rele-
vant to the subject’s consent. Any revised written ICF, and
written information, should receive the IRB/IEC’s approval/
favourable opinion in advance of use. The subject or the
subject’s legally acceptable representative should be
informed in a timely manner if new information becomes
available that may be relevant to the subject’s willingness to
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continue participation in the trial. The communication of
this information should be documented’.

. ‘Neither the investigator nor the trial staff should coerce or

unduly influence a subject to participate or to continue to
participate in a trial’.

‘None of the oral and written information concerning the
trial, including the written ICF, should contain any language
that causes the subject or the subject’s legally acceptable
representative to waive or to appear to waive any legal
rights, or that releases or appears to release the investigator,
the institution, the sponsor, or their agents from liability for
negligence’.

. ‘The investigator, or a person designated by the investigator,

should fully inform the subject or, if the subject is unable to
provide informed consent, the subject’s legally acceptable
representative, of all pertinent aspects of the trial including
the written information giving approval/favourable opinion
by the IRB/IEC’.

‘The language used in the oral and written information
about the trial, including the written ICF, should be as non-
technical and as practical as possible, and should be under-
standable to the subject or the subject’s legally acceptable
representative and the impartial witness, where applicable’.
‘Before informed consent may be obtained, the investigator,
or a person designated by the investigator, should provide
the subject or the subject’s legally acceptable representative
ample time and opportunity to inquire about details of the
trial and to decide whether to participate in the trial. All
questions about the trial should be answered to the satisfac-
tion of the subject or the subject’s legally acceptable
representative’.

. ‘Prior to a subject’s participation in a trial, the written ICF

should be signed and personally dated by the subject or by
the subject’s legally acceptable representative, and by the
person who conducted the informed consent discussion’.
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‘If a subject is unable to read or if a legally acceptable rep-
resentative is unable to read, an impartial witness should be
present during the entire informed consent discussion. After
the written ICF and any other written information that is to
be provided to subjects has been read and explained to the
subject or the subject’s legally acceptable representative,
and after the subject or the subject’s legally acceptable rep-
resentative has orally consented to the subject’s participa-
tion in the trial, and, if capable of doing so, has signed and
personally dated the ICF, the witness should sign and per-
sonally date the consent form. By signing the consent form,
the witness attests that the information in the consent form
and any other written information was accurately explained
to, and apparently understood by, the subject or the subject’s
legally acceptable representative, and that informed consent
was freely given by the subject or the subject’s legally
acceptable representative’.

‘Both the informed consent discussion and the written ICF
and any other written information that is to be provided to
subjects should include explanations of the following’:

(a) ‘That the trial involves research’.

(b) ‘The purpose of the trial’.

(c) ‘The trial treatment(s) and the probability for random
assignment to each treatment’.

(d) ‘The trial procedures to be followed, including all inva-
sive procedures’.

(e) ‘The subject’s responsibilities’.

(f) ‘Those aspects of the trial that are experimental’.

(g) ‘The reasonably foreseeable risks or inconveniences to
the subject and, when applicable, to an embryo, fetus,
or nursing infant’.

(h) ‘The reasonably expected benefits. When there is no
intended clinical benefit to the subject, the subject
should be made aware of this’.
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‘The alternative procedure(s) or course(s) of treatment
that may be available to the subject, and their important
potential benefits and risks’.

‘The compensation and/or treatment available to the
subject in the event of trial-related injury’.

‘The anticipated prorated payment, if any, to the sub-
ject for participating in the trial’.

‘The anticipated expenses, if any, provided to the sub-
ject for participating in the trial’.

‘That the subject’s participation in the trial is voluntary
and that the subject may refuse to participate or with-
draw from the trial, at any time, without penalty or loss
of benefits to which the subject is otherwise entitled’.
“That the monitor(s), the auditor(s), the IRB/IEC, and
the regulatory authority(ies) will be granted direct
access to the subject’s original medical records for
verification of clinical trial procedures and/or data,
without violating the confidentiality of the subject, to
the extent permitted by the applicable laws and regula-
tions, and that by signing a written ICF the subject or
the subject’s legally acceptable representative is
authorising such access’.

‘That records identifying the subject will be kept con-
fidential and, to the extent permitted by the applicable
laws and/or regulations, will not be made publicly
available. If the results of the trial are published, the
subject’s identity will remain confidential’.

‘That the subject or the subject’s legally acceptable
representative will be informed in a timely manner if
information becomes available that may be relevant to
the subject’s willingness to continue participation in
the trial’.

‘The person(s) to contact for further information
regarding the trial and the rights of trial subjects, and
who to contact in the event of trial-related injury’.
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(r) ‘The foreseeable circumstances and/or reasons under
which the subject’s participation in the trial may be
terminated’.

(s) ‘The expected duration of the subject’s participation in
the trial’.

(t) ‘The approximate number of subjects involved in the
trial’.

‘Before participation in a trial, the subject or the subject’s
legally acceptable representative should receive a copy of
the signed and dated written ICF and any other written
information provided to the subjects. During a subject’s par-
ticipation in the trial, the subject or the subject’s legally
acceptable representative should receive a copy of signed
and dated consent form updates and a copy of any amend-
ments to the written information provided to subjects’.
‘When a clinical trial (therapeutic or nontherapeutic)
includes subjects who can be enrolled in the trial only with
the consent of the subject’s legally acceptable representative
(e.g. minors, or patients with severe dementia), the subject
should be informed about the trial to the extent compatible
with the subject’s understanding and, if capable, the subject
should assent, sign, and personally date the written informed
consent’.

‘A nontherapeutic trial (i.e. a trial in which there is no antic-
ipated direct clinical benefit to the subject) should be con-
ducted in subjects who personally give consent and who
sign and date the written ICF’.

‘Nontherapeutic trials may be conducted in subjects with
the consent of a legally acceptable representative provided
the following conditions are fulfilled’:

(a) ‘The objectives of the trial cannot be met by means of a
trial in subjects who can give informed consent
personally’.
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(b) ‘The foreseeable risks to the subjects are low’.

(c) ‘The negative impact on the subject’s wellbeing is min-
imized and low’.

(d) ‘The trial is not prohibited by law’.

(e) ‘The approval/favourable opinion of the IRB/IEC is
expressly sought on the inclusion of such subjects, and
the written approval/favourable opinion covers this
aspect. Such trials, unless an exception is justified,
should be conducted in patients having a disease or con-
dition for which the investigational product is intended.
Subjects in these trials should be particularly closely
monitored and should be withdrawn if they appear to be
unduly distressed’.

15. ‘In emergency situations, when prior consent of the subject
is not possible, the consent of the subject’s legally acceptable
representative, if present, should be requested. When the
prior consent of the subject is not possible, and the subject’s
legally acceptable representative is unavailable, enrolment of
the subject should require measures described in the protocol
and/or elsewhere, with documented approval/favourable
opinion by the IRB/IEC, to protect the rights, safety, and
well being of the subject and to ensure compliance with
applicable regulatory requirements. The subject or the sub-
ject’s legally acceptable representative should be informed
about the trial as soon as possible and consent to continue
and other consent, as appropriate, should be requested’.

7.2 Obtaining Informed Consent

Written informed consent has to be obtained from every subject
who enters a trial, before any study-related procedures are
undertaken.
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Written informed consent should be obtained from each
patient in accordance with regulatory requirements, GCP and
the Declaration of Helsinki. Both the person taking consent
and the patient should personally sign and date the consent
form.

The investigator may screen age-sex registers or diagnostic
indexes for suitable subjects without obtaining consent, but any
screening involving the subject, even though it might be a rou-
tine procedure, will be considered to be study related if it is
specified in the trial protocol.

A 20-point checklist for obtaining informed consent in
accordance with ICH GCPs is shown in the checklist (Sect.
6.4). The subject should be given this information both ver-
bally and in writing (subject information sheet). This list can
be adapted as study relevant and used when obtaining the
consent of study subjects. Use of the checklist is strongly
recommended to ensure that all points are discussed with the
subject.

The written information given to the subject should be in
uncomplicated language, avoiding jargon and medical terminol-
ogy. It should also be in the first language of the subject. It is
often heard that the local ethics committee wishes the subject to
receive only one sheet of paper. While this seems sensible in
practice, it can be argued that informed consent has not been
properly obtained if all the information listed in the checklist
(Sect. 6.4) has not been presented [2].

7.3 Delegation of Consent Process

ICH GCPs allow the investigator to delegate the consent process
to an appropriately qualified person, for example, a study nurse.
However, to ensure that consent has been properly obtained, it is
recommended that, if the study nurse has undertaken the consent
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process, the investigator sees the subject shortly afterwards and
ensures that the subject is fully informed. While it is commonly
accepted that a nurse may be able to present the study to the
subject at a more personable level, he/she might not be fully
aware of the alternative treatments available to the subject or
have a full understanding of the risks involved [2].

In studies involving children, it is necessary to obtain the
consent of the parent or legal representative. Subjects who are
mentally or physically incapable of giving informed consent
(e.g. those with severe senile dementia or those who are uncon-
scious) may enter trials by using a method of consent approved
by the ethics committee (IRB) [2].

7.4 Checklist for Obtaining Informed Consent

e ‘That the trial involves research’.

e ‘The purpose of the trial’.

e “The trial treatment(s) and the probability for random assign-
ment to each treatment’.

e ‘The trial procedures to be followed, including all invasive
procedures’.

e ‘The subject’s responsibilities’.

e ‘Those aspects of the trial that are experimental’.

e ‘The reasonably foreseeable risks or inconveniences to the
subject and, when applicable, to an embryo, foetus or nursing
infant’.

e ‘The reasonably expected benefits. When there is no intended
clinical benefit to the subject, the subject should be made
aware of this’.

e ‘The alternative procedure(s) or course(s) of treatment that
may be available to the subject and their important potential
benefits and risks’.
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‘The compensation and/or treatment available to the subject
in the event of trial-related injury’.

“The anticipated pro-rated payment, if any, to the subject for
participating in the trial’.

‘That the subject’s participation in the trial is voluntary and
that the subject may refuse to participate or may withdraw
from the trial, at any time, without penalty or loss of benefits
to which the subject is otherwise entitled’.

‘That the monitor(s), the auditor(s), the IRB/ethics commit-

tee, and the regulatory authority (ies) will be granted direct
access to the subject’s original medical records for verification
of clinical trial procedures and/or data, without violating the
confidentiality of the subject, to the extent permitted by the
applicable laws and regulations and that, by signing a written
ICF, the subject or subject’s legally acceptable representative is
authorising such access’.

L]

“That records identifying the subject will be kept confidential
and, to the extent permitted by the applicable laws and/or
regulations, will not be made publicly available. If the results
of the trial are published, the subject’s identity will remain
confidential’.

‘That the subject or subject’s legally acceptable representa-
tive will be informed in a timely manner if information
becomes available that may be relevant to the subject’s will-
ingness to continue participation in the trial’.

‘The person(s) to contact for further information regarding
the trial and the rights of the trial subjects and who to contact
in the event of trial-related injury’.

‘The foreseeable circumstances and/or reasons under which
the subject’s participation in the trial may be terminated’.
‘The expected duration of the subject’s participation in the
trial’.

‘The approximate number of subjects involved in the trial’.
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Chapter 8
Preparation of Findings Tables

Tables, figures and graphs help authors to present detailed
results and complex relationships, patterns and trends clearly
and concisely [1-4]; they also reduce the length of the manu-
script and enhance readers’ understanding of the study results.
However, while well-presented tables and figures in research
papers can efficiently capture and present information, poorly
crafted tables and figures can confuse readers and impair the
effectiveness of a paper [1].

8.1 Planning Your Paper: When to Use Tables
and Figures

Producing effective tables and figures requires careful planning
that begins at the manuscript-writing stage itself. Here’s how to
go about it:

» First, check out what your target journal has to say on the
issue. Some journals limit the numbers of tables and figures
and also have specific guidelines on the design aspects of
these display items.
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e Next, decide whether to use tables, figures or texts to put
across key information.

e After you have decided to use a display item, choose the dis-
play item that best fits your purpose, based on what you wish
readers to focus on and what you want to present.

8.2 When to Choose Tables

e To show many and precise numerical values and other spe-
cific data in a small space [1]

* To compare and contrast data values or characteristics among
related items [2] or items with several shared characteristics
or variables [1]

» To show the presence or absence of specific characteristics [1]

8.3 Best Practices for Presentation of Tables
and Figures

General guidelines [1]:

1. Ensure that display items are self-explanatory; some readers
(and certainly reviewers and journal editors) turn their atten-
tion to the tables and figures before they read the entire text,
so these display items should be self-contained.

2. Refer, but do not repeat; use the text to draw the reader’s
attention to the significance and key points of the table/figure,
but do not repeat details.

4. Give clear, informative titles; table and figure titles should
not be vague but should concisely describe the purpose or
contents of the table/figure and should ideally draw the read-
er’s attention to what you want him/her to notice (e.g. advan-
tages and disadvantages of using sleep therapy with patients
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suffering from schizophrenia). Also ensure that column head-
ings, axis labels, figure labels, etc. are clearly and appropri-
ately labelled.

5. Adhere to journal guidelines; check what your target journal
has to say about issues like the numbers of tables and figures,
the style of numbering, titles, image resolution, file formats,
etc., and follow these instructions carefully.

Guidelines for tables [1]:

1. Combine repetitive tables; tables and figures that present
repetitive information will impair communication rather than
enhance it. Examine the titles of all your tables and figures
and check whether they refer to the same or similar things; if
they do, rethink the presentation and combine or delete the
tables/graphs.

2. Divide the data; when presenting large amounts of infor-
mation, divide the data into clear and appropriate catego-
ries and present them in columns titled accurately and
descriptively.

3. Watch the extent of data in your tables; if the data you have
to present are extensive and would make the tables too clut-
tered or long, consider making the tables a part of an appen-
dix or supplemental material.

4. Declutter your table; ensure that there is sufficient spacing
between columns and rows and that the layout does not make
the table look too messy or crowded.

8.4 Completion of Record Forms in Research
Facilities

The CREF is usually prepared by the sponsor of the study. When
a subject is recruited to the study, they are allocated the next
available study number, and this should be entered in the CRF
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and against that subject’s name on the study enrolment log. To
preserve confidentiality, the subject’s name should never be
entered in the CRF or any other documentation that will be
returned to the sponsor.

The investigator should ensure that the pages in the CRF are
completed fully and legibly at every visit. The first instance and
place where data are written down constitute source data, which
have to be verifiable. Where possible, the results of assessments
should be entered first into the subject file and then transcribed
to the CRF. This ensures that data in the CRF can be verified
during the process of source data verification when the monitor
is required to check entries in the CRF against data in the sub-
jects’ files. For this reason, investigators should avoid the temp-
tation to write the study data on sheets or scraps of paper or in
notepads as this becomes the source data, and the regulatory
authorities would expect this to be retained in addition to the
CRFs.

There are strict rules for amending data in CRFs. It is impor-
tant that only data collected by the investigator are analysed. If
the sponsor was allowed to alter data in the CREF, this might lead
to unreliable data being generated. An insistence that all changes
in the CRF are signed and dated by the investigator (or approved
coinvestigator) ensures that changes can be made only with the
full knowledge and approval of the investigator.

This process might, at times, seem very tedious, but it is
essential that the investigator takes all of the above steps; it
is part of the study monitor’s duties to look through the CRFs
and ask the investigator to initial and date changes. When the
reason for a change is not obvious, the investigator is
required to write a reason in the CRF. One example might be
if an entire page of the CRF is altered, which might happen
if data were entered on the wrong page; the study monitor
will point out to the investigator when it is necessary to give
a reason [5].
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Chapter 9
Setting the Ideal Statistical Methods

9.1 Introduction

The study design, sample size and statistical analysis must be
able to properly evaluate the research hypothesis set forth by the
clinical investigator. Otherwise, the consequences of a poorly
developed statistical approach may result in a failure to obtain
extramural funding and result in a flawed clinical study that can-
not adequately test the desired hypotheses. Statisticians provide
design advice and develop the statistical methods that best cor-
respond to the research hypothesis [1].

9.2 Randomisation Plan

Random allocation of subjects to study groups is fundamental to
the clinical trial design. Randomisation, which is a way to
reduce bias, involves random allocation of the participants to the
treatment groups. If investigators compare a new treatment
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against a standard treatment, the study subjects are allocated to
one of these treatments by a random process. A general descrip-
tion of the randomisation approach may be introduced in the
clinical method section of the proposal; for example, ‘treatment
assignment will be determined using stratified, blocked ran-
domisation’. Specific randomisation details will need to be
elaborated in the statistical method section, including how the
allocation procedure will be implemented by, for example, com-
puter programmes, a website, lists or sealed envelopes. If strati-
fication is deemed necessary, include in the proposal a description
of each stratification variable and the number of levels for each
stratum, for instance, sex (male, female) or diabetes (type 1,
type 2). However, keep the number of strata and stratum levels
minimal [2].

9.3 Blinding

Knowledge of treatment assignment might influence how much
of a dosage change is made to a study treatment or how an AE
is assessed. Blinding or masking is another component of study
design used to try to eliminate such bias [3]. In a double-blind
randomised trial, neither the study subjects nor the clinical
investigators know the treatment assignment. Describe the
planned blinding scheme. For example, ‘this is a double-blind
randomised study to investigate the effect of propranolol versus
no propranolol on the incidences of total mortality and of total
mortality plus nonfatal myocardial infarction in 158 older
patients with congestive heart failure [CHF] and prior myocar-
dial infarction’. Specify who is to be blinded and the steps that
will be taken to maintain the blinding. It is important that evalu-
ators such as radiologists, pathologists or laboratory personnel
who have no direct contact with the study subjects remain
blinded to treatment assignments.
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9.4 Sample Selection/Allocation Procedures

1. Matching: When confounding cannot be controlled by ran-
domisation, individual cases are matched with individual
controls who have similar confounding factors, such as age,
to reduce the effect of the confounding factors on the asso-
ciation being investigated in analytical studies. This is most
commonly seen in case-control studies.

2. Restriction (specification): Eligibility for entry into an ana-
lytical study is restricted to individuals within a certain range
of values for a confounding factor, such as age, to reduce the
effect of the confounding factor when it cannot be controlled
by randomisation. Restriction limits the external validity
(generalisability) to those with the same confounder values.

3. Census: A sample that includes every individual in a popu-
lation or group (e.g. entire herd, all known cases). A census
is not feasible when the group is large relative to the costs of
obtaining information from individuals.

4. Haphazard, convenience, volunteer, judgmental sampling:
Any sampling not involving a truly random mechanism. A
hallmark of this form of sampling is that the probability that
a given individual will be in the sample is unknown before
sampling. The theoretical basis for statistical inference is
lost and the result is inevitably biased in unknown ways.
Despite their best intentions, humans cannot choose a sam-
ple in a random fashion without a formal randomising
mechanism.

5. Consecutive (quota) sampling: Sampling individuals with a
given characteristic as they are presented until enough with
that characteristic are acquired. This method is possible for
descriptive studies but unfortunately not much better than
haphazard sampling for analytical observational studies.

6. Random sampling: Each individual in the group being sam-
pled has a known probability of being included in the sam-
ple obtained from the group before the sampling occurs.
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Simple random samplinglallocation: Sampling conducted
such that each eligible individual in the population has the
same chance of being selected or allocated to a group. This
sampling procedure is the basis of the simpler statistical
analysis procedures applied to sample data. Simple random
sampling has the disadvantage of requiring a complete list
of identified individuals making up the population (the list
frame) before the sampling can be done.

Stratified random sampling: The group from which the sam-
ple is to be taken is first stratified on the basis of an impor-
tant characteristic related to the problem at hand (e.g. age,
parity, weight) into subgroups such that each individual in a
subgroup has the same probability of being included in the
sample, but the probabilities differ between the subgroups
or strata. Stratified random sampling assures that the differ-
ent categories of the characteristic that is the basis of the
strata are sufficiently represented in the sample, but the
resulting data must be analysed using more complicated sta-
tistical procedures (such as Mantel-Haenszel) in which the
stratification is taken into account.

. Cluster sampling: Staged sampling in which a random

sample of natural groupings of individuals (houses,
herds, kennels, households, stables) is selected and then
all the individuals within the cluster are sampled. Cluster
sampling requires special statistical methods for proper
analysis of the data and is not advantageous if the indi-
viduals are highly correlated within a group (a strong
herd effect).

Systematic sampling: From a random start in the first n indi-
viduals, sampling every nth subject/animal as they are pre-
sented at the sampling site (clinic, chute, etc.). Systematic
sampling will not produce a random sample if a cyclical pat-
tern is present in the important characteristics of the
individuals as they are presented. Systematic sampling has
the advantage of requiring only knowledge of the number of
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subjects/animals in the population to establish n and that any-
one presenting the subjects/animals is blind to the sequence
so they cannot bias it [4].

9.5 Statistical Analysis Methodology

The statistical analysis methods for analysing study outcomes
must be carefully detailed. Specifying these methods in
advance is another way to minimise bias and maintain the
integrity of the analysis. Any changes to the statistical meth-
ods must be justified and decided on before the blind is broken
[5]. In the statistical analysis plan, not only must the statistical
hypotheses to be tested be described and justified but which
subjects and observations will be included or excluded in each
analysis must also be detailed. The statistical analysis plan is
driven by the research questions, the study design and the type
of the outcome measurements. The analysis plan includes a
detailed description of statistical testing for each of the vari-
ables in the specific aim(s). If several specific aims are pro-
posed, an analysis plan should be written for each specific aim.
Plan descriptive analyses for each group or planned subgroup.
If subjects were randomly assigned to groups, there should be
a description of subject characteristics that includes demo-
graphic information as well as baseline measurements or
comorbid conditions. Specify anticipated data transformations
that may be needed to meet analysis assumptions, and describe
derived variables to be created such as area under the curve.
Incorporate confidence intervals in the analysis plan for
reporting treatment effects. Confidence limits are much more
informative to the reader than are P values alone [6].
Statistical details and terminologies are not intended to be an
obstacle for a young investigator. Instead, this is where a statistical
expert can be a valuable resource to help the investigators use the
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appropriate statistical methods and language that address the
research hypotheses. Brief statistical analysis descriptions are
written below.

9.5.1 Statistical Analysis Example
Jor a Randomised Study

Statistical analysis. The full analysis set will include patients
who have received at least one dose of medication or had one or
more post randomisation, follow-up evaluations. Descriptive
statistics will be computed for each treatment group; medians
and percentiles will be reported for skewed continuous vari-
ables. For primary and secondary outcomes, descriptive statis-
tics and 95 % confidence intervals will be used to summarise the
differences between groups. The primary outcome of systolic
blood pressure and other continuous variables will be assessed
with a repeated-measures analysis using a mixed linear model
approach. Because many of the inflammatory markers are posi-
tively skewed, interleukin 6 and C-reactive protein levels will be
log transformed before analysis. The Wilcoxon rank sum test
will be used to compare pill counts between groups. Hypothesis
tests will be two sided using the 0.05 significance level.
Bonferroni-type adjustments for multiple testing will be imple-
mented to control type I errors. Statistical analysis will be per-
formed using SAS software (SAS Institute, Cary, NC) [1].

9.5.2 Statistical Analysis Example
Jor a Longitudinal Cohort Study

Descriptive/comparative statistics defines the biomarker levels in
the different disease activity classes. We will compute and com-
pare the mean/median and interquartile range of urine biomarker
levels in different disease activity groups, after partitioning
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patients in various ways: patients who attain any of the primary
disease outcomes, i.e. World Health Organization class III or IV
glomerulonephritis, patients with nephritic or nephrotic flares, or
patients with end-stage renal disease. In addition, we will define
the biomarker levels in patients with the following disease fea-
tures: anaemia, leucopenia or thrombocytopenia. To compare
multiple patient groups, analysis of variance (ANOVA) or the
Kruskal-Wallis test will be used, depending on whether the bio-
marker values are normally distributed. Data transformations
will be performed if necessary. If the omnibus ANOVA or
Kruskal-Wallis test yields P<0.05, we will conduct pairwise
group comparisons using either t tests or Wilcoxon rank sum
tests with Bonferroni corrections. The generalised estimating
equation approach will be used to evaluate whether urinary bio-
markers vary significantly over time among different disease
activity classes [1].
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Chapter 10
The Duties of a Clinical Research
Coordinator

10.1 Introduction

Clinical trials are a team effort. It is essential that an investigator
has colleagues who wish to assist with the trial. The ‘principal
investigator’ is responsible for overseeing the trial and for the
medical welfare of subjects who participate. A list of the usual
responsibilities of the principal investigator is written below:

* Discuss, read and approve study protocol.

* Be familiar with all aspects of the trial and study drugs.

* Obtain ethics committee approval.

* Predict recruitment potential and identify suitable subjects.

e Undertake informed consent process (or supervise this, if
delegated).

e Perform (or supervise) baseline and other trial-related
assessments.

* Ensure that all other study personnel are kept fully informed
at all times.

e Check that CRFs are being completed correctly.

* Sign off study documentation to confirm its validity.

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 87
DOI 10.1007/978-3-319-44344-7_10,
© Springer International Publishing Switzerland 2017



88

10 The Duties of a Clinical Research Coordinator

Have regular meetings with trial monitor and other sponsor
personnel.

Take responsibility for the overall conduct of the study.
Ensure that investigators’ GCP responsibilities are fulfilled.

Coinvestigators might be needed to evaluate subjects at clinic

visits. It should be kept in mind that the larger the number of
assessors, the greater the variability; this means that the power
of showing a difference between treatments is diminished.

Due to the large amount of administration and documenta-

tion generated during the course of a trial, it is recommended
that a study administrator (e.g. a nurse coordinator or study site
coordinator) is appointed to deal with these aspects [1].

10.2 Job Duties and Tasks of a Clinical

*®

Research Coordinator

. Participate in the preparation and management of research

budgets and monetary disbursements.

. Inform patients or caregivers about study aspects and out-

comes to be expected.

Code, evaluate or interpret collected study data.

Monitor study activities to ensure compliance with proto-
cols and with all relevant local, federal and state regulatory
and institutional polices.

. Maintain required records of study activity including case

report forms, drug dispensation records or regulatory forms.
Communicate with laboratories or investigators regarding
laboratory findings.

Solicit industry-sponsored trials through contacts and pro-
fessional organisations.

Order drugs or devices necessary for study completion.
Direct the requisition, collection, labelling, storage or ship-
ment of specimens.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Arrange for research study sites and determine staff or
equipment availability.

Review scientific literature, participate in continuing educa-
tion activities or attend conferences and seminars to main-
tain current knowledge of clinical studies’ affairs and issues.
Register protocol patients with appropriate statistical cen-
tres as required.

Prepare for, or participate in, quality assurance audits con-
ducted by study sponsors, federal agencies or specially des-
ignated review groups.

Perform specific protocol procedures such as interviewing
subjects, taking vital signs and performing electrocardiograms.
Interpret protocols and advise treating physicians on appro-
priate dosage modifications or treatment calculations based
on patient characteristics.

Develop advertising and other informational materials to be
used in subject recruitment.

Contact industry representatives to confirm the equipment
and software specifications that are necessary for successful
study completion.

Confer with healthcare professionals to determine the best
recruitment practices for studies.

Organise space for study equipment and supplies.

Track enrolment status of subjects and document dropout
information such as dropout causes and subject contact
efforts.

Review proposed study protocols to evaluate factors such as
sample collection processes, data management plans and
potential subject risks.

Record adverse-event and side-effect data and confer with
investigators regarding the reporting of events to oversight
agencies.

Prepare study-related documentation such as protocol work-
sheets, procedural manuals, adverse-event reports, IRB
documents and progress reports.
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

10 The Duties of a Clinical Research Coordinator

Participate in the development of study protocols including
guidelines for administration or data collection procedures.
Oversee subject enrolment to ensure that informed consent
is properly obtained and documented.

Maintain contact with sponsors to schedule and coordinate
site visits or to answer questions about issues such as incom-
plete data.

Instruct research staff in scientific and procedural aspects of
studies including standards of care, informed consent proce-
dures or documentation procedures.

Identify protocol problems, inform investigators of prob-
lems or assist in problem-resolution efforts such as protocol
revisions.

Dispense medical devices or drugs and calculate dosages
and provide instructions as necessary.

Contact outside healthcare providers and communicate with
subjects to obtain follow-up information.

Collaborate with investigators to prepare presentations or
reports of clinical study procedures, results and conclusions.
Assess eligibility of potential subjects through methods
such as screening interviews, reviews of medical records
and discussions with physicians and nurses.

Schedule subjects for appointments, procedures or inpatient
stays as required by study protocols [2].

10.3 Job Activities Associated with Being

1.

2.

a Clinical Research Coordinator

Getting information: Observing, receiving and otherwise
obtaining information from all relevant sources.
Establishing and maintaining interpersonal relationships:
Developing constructive and cooperative working relation-
ships with others and maintaining them over time.
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3.

10.

11.

12.

13.

Making decisions and solving problems: Analysing infor-
mation and evaluating results to choose the best solution
and solve problems.

Organising, planning and prioritising work: Developing
specific goals and plans to prioritise, organise and accom-
plish your work.

Updating and using relevant knowledge: Keeping up to date
technically and applying new knowledge to your job.
Communicating with supervisors, peers or subordinates:
Providing information to supervisors, co-workers and subor-
dinates by telephone, in written form, e-mail or in person.
Documenting/recording information: Entering, transcrib-
ing, recording, storing or maintaining information in written
or electronic/magnetic form.

Processing information: Compiling, coding, categorising,
calculating, tabulating, auditing or verifying information or
data.

Scheduling work and activities: Scheduling events, pro-
grammes and activities, as well as the work of others.
Interacting with computers: Using computers and computer
systems (including hardware and software) to programme,
write software, set up functions, enter data or process
information.

Evaluating information to determine compliance with stan-
dards: Using relevant information and individual judgment
to determine whether events or processes comply with laws,
regulations or standards.

Identifying objects, actions and events: 1dentifying informa-
tion by categorising, estimating, recognising differences or
similarities and detecting changes in circumstances or events.
Communicating with persons outside the organisation:
Communicating with people outside the organisation,
representing the organisation to customers, the public,
government and other external sources. This information
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

10 The Duties of a Clinical Research Coordinator

can be exchanged in person, in writing or by telephone or
e-mail.

Training and teaching others: Identifying the educational
needs of others, developing formal educational or training
programmes or classes and teaching or instructing others.
Monitoring and controlling resources: Monitoring and con-
trolling resources and overseeing the spending of money.
Coordinating the work and activities of others: Getting
members of a group to work together to accomplish tasks.
Monitor processes, materials or surroundings: Monitoring
and reviewing information from materials, events or the
environment, to detect or assess problems.

Interpreting the meaning of information for others:
Translating or explaining what information means and how
it can be used.

Developing and building teams: Encouraging and building
mutual trust, respect and cooperation among team members.
Guiding, directing and motivating subordinates: Providing
guidance and direction to subordinates, including setting
performance standards and monitoring performance.
Assisting and caring for others: Providing personal assis-
tance, medical attention, emotional support or other per-
sonal care to others such as co-workers, customers or
patients.

Resolving conflicts and negotiating with others: Handling
complaints, settling disputes and resolving grievances and
conflicts or otherwise negotiating with others.

Thinking creatively: Developing, designing or creating new
applications, ideas, relationships, systems or products
including artistic contributions.

Analysing data or information: Identifying the underlying
principles, reasons or facts of information by breaking down
information or data into separate parts.
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25. Performing administrative activities: Performing day-to-
day administrative tasks such as maintaining information
files and processing paperwork.

26. Judging the qualities of things, services or people: Assessing
the value, importance or quality of things or people.

27. Developing objectives and strategies: Establishing long-
range objectives and specifying the strategies and actions to
achieve them.

28. Estimating the quantifiable characteristics of products,
events or information: Estimating sizes, distances and quan-
tities or determining the time, costs, resources or materials
needed to perform a work activity.

29. Provide consultation and advice to others: Providing guid-
ance and expert advice to management or other groups on
technical-, system- or process-related topics [2].

10.4 SKkills Needed for a Clinical Research
Coordinator

1. Reading comprehension: Understanding written sentences
and paragraphs in work-related documents.

2. Active listening: Giving full attention to what other people
are saying, taking time to understand the points being made,
asking questions as appropriate and not interrupting at inap-
propriate times.

3. Writing: Communicating effectively in writing as appropri-
ate for the needs of the audience.

4. Coordination: Adjusting actions in relation to others’
actions.

5. Speaking: Talking to others to convey information effectively.

6. Critical thinking: Using logic and reasoning to identify the
strengths and weaknesses of alternative solutions, conclu-
sions or approaches to problems.
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. Monitoring: Monitoring/assessing performance of yourself,
other individuals or organisations to make improvements or
take corrective action.

. Judgment and decision-making: Considering the relative
costs and benefits of potential actions to choose the most
appropriate one.

. Time management: Managing one’s own time and the time
of others.

. Management of personnel resources: Motivating, develop-
ing and directing people as they work, identifying the best
people for the job.

. Social perceptiveness: Being aware of others’ reactions and
understanding why they react as they do.

. Complex problem-solving: Identifying complex problems
and reviewing related information to develop and evaluate
options and implement solutions.

. Active learning: Understanding the implications of new
information for both current and future problem-solving
and decision-making.

. Service orientation: Actively looking for ways to help people.

. Persuasion: Persuading others to change their minds or
behaviour.

. Negotiation: Bringing others together and trying to recon-
cile differences.

. Instructing: Teaching others how to do something [2].

10.5 Abilities Needed to Be a Clinical Research

1

2

Coordinator

. Written comprehension: The ability to read and understand
information and ideas presented in writing.

. Oral expression: The ability to communicate information
and ideas in speaking so others will understand.
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10.

11.

12.

13.

14.

15.

. Oral comprehension: The ability to listen to and understand

information and ideas presented through spoken words and
sentences.

Written expression: The ability to communicate information
and ideas in writing so others will understand.

Speech recognition: The ability to identify and understand
the speech of another person.

. Deductive reasoning: The ability to apply general rules

to specific problems to produce answers that make
sense.

. Inductive reasoning: The ability to combine pieces of infor-

mation to form general rules or conclusions (includes find-
ing a relationship among seemingly unrelated events).

. Problem sensitivity: The ability to tell when something is

wrong or is likely to go wrong. It does not involve solving
the problem, only recognising there is a problem.

Speech clarity: The ability to speak clearly so others can
understand you.

Near vision: The ability to see details at close range (within
a few feet of the observer).

Information ordering: The ability to arrange things or
actions in a certain order or pattern according to a specific
rule or set of rules (e.g. patterns of numbers, letters, words,
pictures, mathematical operations).

Category flexibility: The ability to generate or use different
sets of rules for combining or grouping things in different
ways.

Selective attention: The ability to concentrate on a task over
a period of time without being distracted.

Fluency of ideas: The ability to come up with a number of
ideas about a topic (the number of ideas is important, not
their quality, correctness or creativity).

Originality: The ability to come up with unusual or clever
ideas about a given topic or situation or to develop creative
ways to solve a problem [2].
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10.6 Knowledge, Experience and Education
Required to Be a Clinical Research
Coordinator

1. Medicine and dentistry: Knowledge of the information and
techniques needed to diagnose and treat human injuries, dis-
eases and deformities. This includes symptoms, treatment
alternatives, drug properties and interactions and preventive
healthcare measures.

2. English language: Knowledge of the structure and content of
the English language including the meaning and spelling of
words, rules of composition and grammar.

3. Administration and management. Knowledge of the business
and management principles involved in strategic planning,
resource allocation, human resources modelling, leadership
techniques, production methods and coordination of people
and resources.
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Chapter 11
The Duties of Clinical Researchers

A clinical investigator involved in a clinical trial is responsible
for ensuring that an investigation is conducted according to
the signed investigator statement, the investigational plan and
the applicable regulations; for protecting the rights, safety and
welfare of subjects under the investigator’s care; and for the
control of drugs under investigation. The clinical investigator
must also meet the requirements set out by the FDA, European
Medicines Agency (EMA) or other regulatory bodies. The
qualifications must be outlined in a current resume and readily
available for auditors [1].

Clinical investigators face challenges during the conduct of
clinical trials that are distinctly different from those encountered
during the routine practice of medicine. Many of these chal-
lenges stem from regulatory requirements, the Guidelines for
Good Clinical Practice (GCP) and the rigorous nature of clinical
trials. When conducting a clinical trial, it is important that clini-
cal investigators successfully meet all research expectations [2].
A clinical investigator’s primary responsibility is to conduct
research that contributes to generalisable knowledge while pro-
tecting the rights and welfare of human participants [3].

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 97
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11.1 Conducting Ethical Research

It is important to conduct research in an ethical manner.
Investigators must be diligent throughout all stages while con-
ducting a clinical trial, which include the steps of designing the
protocol and deciding which trials to conduct, as well as during
the performance of the study and after the conclusion of the
study. Although there are multiple regulatory safeguards
designed to ensure the ethical conduct of research, it is ulti-
mately the investigator’s responsibility to ensure that the
research is fair and equitable to study participants. When the
investigator is also the sponsor of the study, then responsibilities
also include protocol design [3].

The majority of investigators respect the importance of con-
ducting ethical research, but even the most cognisant investigators
may encounter unexpected challenges. For example, an ethical
dilemma can arise when the control arm of a trial does not corre-
late with the standard treatment typically prescribed by the physi-
cian. Issues like this need to be discussed during trial design and
considered as part of the decision to implement new trials at the
site. Clinical investigators need to review the protocol in detail and
understand the primary end point of every study they oversee. This
practice prevents inadvertent issues arising that can affect patient
safety and/or the scientific integrity of the study. For example, if a
study is designed to provide adjuvant treatment to patients, but the
investigator is slow to identify the first signs of relapse, then the
quality of the science suffers and can, potentially, affect approval
of the agent by the FDA. Understanding the research protocol and
investigator’s brochure [4] helps to prevent potential issues [3].

11.2 Informed Consent Process

Informed consent is a process that extends beyond a patient simply
signing a consent form. Clinical research requires that individuals
be fully informed about the study they are being offered.
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Throughout the informedconsent process, potential research par-
ticipants should be given the opportunity to learn about the
research study and have all their questions answered.

According to the Belmont Report [3], individuals must be given
the opportunity to make informed choices with regard to how they
will be treated and what interventions they will participate in.
Potential participants should be informed about the risks, anticipated
benefits and any alternative treatment options they have, including
hospice care. An appropriate informed consent process needs to be
conducted by a qualified individual who understands the clinical
trial protocol and has knowledge about the potential benefits and
adverse effects of the therapeutic agent under investigation [3].

If the investigation is a randomised, controlled clinical trial,
research staff must alert potential participants to the concept of
randomisation. The potential participant must also be informed
about the treatment that will be given to individuals who are
randomly assigned to the control arm of the trial. They should
be told that neither they nor their provider can control which
arm of the trial they are randomised to. Patient-oriented educa-
tional materials about clinical trials are available, free of charge,
on ASCO’s patient education website,www.cancer.net [5].

11.3 Statement of Investigator

In the USA, when conducting clinical research with an inves-
tigational agent, such as a drug or a biologic, an investigator
must comply with all applicable FDA rules and regulations.
An investigator must also complete the Statement of
Investigator (FDA Form 1572) before participating in an
FDA-regulated investigation [6]. FDA Form 1572 is a legally
binding document designed to inform clinical investigators of
their research obligations and secure the investigators’ com-
mitment to follow pertinent FDA regulations. By signing this
form, the investigator confirms that they will abide by all
FDA regulations [3].
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11.4 Reporting Adverse Events

It is required to document all AEs that occur during the
course of a clinical investigation. Keeping a log of AEs is a
helpful organisational tool, and such logs should be reviewed
during regularly scheduled research team meetings. It is
important that a principal investigator be aware of AEs
because an event may trigger the need for a dose adjustment.
Serious or unanticipated events should be addressed immedi-
ately and may require meeting outside regularly scheduled
team meetings [3].

11.5 Maintaining Accurate Records

The importance of maintaining accurate records when conduct-
ing clinical research cannot be overstated. It is important that all
collected data match the information found in source docu-
ments, such as a pathology report or the patient’s medical
record. In addition, issues such as protocol deviations must be
well documented. A situation that occurs today may not be
reviewed or questioned until months or years in the future. It is
almost impossible to recall particular study conduct events dur-
ing an audit unless they have been well documented [3].

As with many investigator responsibilities, an investigator is
permitted to delegate tasks associated with data collection and
documentation to a qualified individual. However, it is important
that the investigator knows that this individual will appropri-
ately conduct the delegated tasks. One way to ensure clear com-
munication between an investigator and staff is to use a
delegation log, which is a signed record of which study tasks
have been assigned to which individual. It is important that the
investigator be available to the staff to answer questions and
make decisions [3].
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11.6 Steps to Becoming a Clinical Trial
Investigator

Being involved in clinical trials enables physicians to learn,
become exposed to new medical therapies and provide addi-
tional options or alternative treatments for their patients. The
following steps are an overview of the process for professionals
interested in conducting clinical trials [7]:

1. Learn about regulations. Before becoming involved in clin-
ical research, physicians should have a thorough under-
standing of the various regulations related to the field. That
will help them to ensure that their study sites are in, and
remain in, compliance. In the USA, physicians conducting
clinical trials should be familiar with parts 50, 54, 56 and
312 of the Code of Federal Regulations (CFR) Title 21.
These regulations define what is required by the US
FDA. Other countries have their own requirements.

Those who want to conduct trials should know about
GCP, which refers to the principles and processes investiga-
tors are expected to follow. Compliance with GCP ensures
that the rights, well-being and confidentiality of study sub-
jects are protected. It also assures the collection of reliable
data for submissions to regulatory agencies.

2. Establish the needed infrastructure. Many physicians plan
to integrate clinical research space into their existing prac-
tices. To accommodate the conduct of clinical trials, they
have to think about drug storage, archive space and equip-
ment, as well as providing workspace for clinical research
associates.

Also, the practice will need a clinical research coordina-
tor, who will handle the management and documentation of
the trial.

3. Search for clinical trials. Many physicians browse helpful
websites, such as CenterWatch.com and ClinicalTrials.gov,
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while others contact drug companies whose products they
prescribe. A physician can also submit his or her contact
information into an online database of potential investiga-
tors. Many contract research organisations (CROs), includ-
ing PPD (define acronym, or, better, replace with full term
as this acronym does not appear again), recruit clinical trial
investigators this way.

. Complete needed forms. Once a physician has been identi-

fied as a potential investigator, he or she is required to com-
plete several forms. These forms are required documentation
needed to register the physician as a clinical trial investiga-
tor and to track and evaluate the ethical and procedural con-
duct of trials.

Required documents for an IND trial in the USA include
a confidential disclosure agreement; Form FDA 1572; a
protocol, amendment and signature page; an investigational
drug brochure; curriculum vitae for the principal investiga-
tor and sub-investigators; an IRB/IEC approval letter and
roster; laboratory certifications and normal ranges; and the
principal investigator’s financial disclosure statement.
Prepare for a pre-study visit. As part of the qualification
process for a newly awarded study, each potential study site
will be visited by a CRA to evaluate the investigator’s expe-
rience, expertise and interest, as well as his or her staff,
facility and potential patient population available for the
trial. This visit is called a pre-study site visit. There are also
several other items the CRA might want to discuss during
the visit, including whether the physician is engaged in
competing studies at the same time.
Receive IRB approval. An IRB or an IEC is a group desig-
nated to protect the rights, safety and well-being of patients
involved in a clinical trial. They do that by reviewing all
aspects of the trial and approving its startup. An IRB or IEC
must give approval before any clinical trial can begin and
then keep close tabs on the progress of the research.
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7.

10.

Sign the contract. Before the clinical trial starts, the
investigator and the sponsor or a CRO needs to sign a
contract. This usually lists the investigator’s responsi-
bilities, including the number of subjects he or she is
expected to enrol, timelines for enrolment and the regu-
latory requirements. It also includes the sponsor’s
responsibilities.

. Get Ready for a site initiation visit. A CRA will conduct a

site initiation visit after the IRB or IEC has given its
approval, and the contract and all essential documents have
been completed. The purpose of this visit is to ensure that
everything is in place for the investigator to begin enrolling
patients.

Enrol first patients. An investigator or his or her staff is nor-
mally responsible for recruiting patients, scheduling their
visits, retaining them and making sure they are compliant
with the protocol throughout the trial.

Take advantage of the opportunity. A clinical investigator’s
role is crucial in the development and advancement of
drugs, therapies and medical devices. However, investiga-
tors also gain multiple advantages, including the opportu-
nity to learn new skills and explore new challenges.
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Chapter 12
The Phases of Clinical Studies

12.1 Introduction

The phases of clinical research are the steps of scientists’
experiments during a health intervention in an attempt to find
enough evidence for a process that would be useful as a medi-
cal treatment. In the case of a pharmaceutical study, the phases
start with drug design and drug discovery, go on to animal test-
ing, then start by testing in only a few human subjects and
expand to test in many more study participants if the trial seems
safe and useful [1].

Clinical trials involving new drugs are commonly classified
into four phases. Clinical trials of drugs may not fit into a single
phase. For example, some may blend from phase I to phase II or
from phase II to phase III. Therefore, it may be easier to think
of early-phase studies and late-phase studies [2]. The drug
development process will normally proceed through all four
phases over many years. If the drug successfully passes through
phases I, II and III, it will usually be approved by the national
regulatory authority for use in the general population. Phase-IV
studies are ‘post-approval’ [1].
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12.2 Preclinical Studies

Before pharmaceutical companies start clinical trials on a drug,
they conduct extensive preclinical studies. These involve in vitro
(test tube or cell culture) and in vivo (animal) experiments using
wide-ranging doses of the study drug to obtain preliminary effi-
cacy, toxicity and pharmacokinetic information. Such tests
assist pharmaceutical companies to decide whether a drug can-
didate has scientific merit for further development as an investi-
gational new drug [1].

12.3 Phase 0

Phase-0 trials are the first clinical trials among people. They aim
to learn how a drug is processed in the body and how it affects
the body. In these trials, a very small dose of a drug is given to
about 10-15 people [3].

‘Phase O trials are also known as human micro dosing studies
and are designed to speed up the development of promising drugs
or imaging agents by establishing very early on whether the drug
or agent behaves in human subjects as expected from preclinical
studies. Distinctive features of phase-0 trials include the adminis-
tration of single subtherapeutic doses of the study drug to a small
number of subjects (10 to 15) to gather preliminary data on the
agent’s pharmacokinetics (what the body does to the drugs)’ [4].

A phase-0 study gives no data on safety or efficacy being, by
definition, a dose too low to cause any therapeutic effect. Drug
development companies carry out phase-0 studies to rank drug
candidates to take forwards into further development on the
basis of which has the best pharmacokinetic parameters in
humans. They enable go/no-go decisions to be based on relevant
human models instead of relying on sometimes inconsistent
animal data [1].
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12.4 Phasel

Phase-I trials aim to find the best dose of a new drug with the
fewest side effects. The drug will be tested in a small group of
15-30 patients. Doctors start by giving very low doses of the
drug to a few patients. Higher doses are given to other patients
until side effects become too severe or the desired effect is seen.
The drug may help patients, but phase-I trials are to test a drug’s
safety. If a drug is found to be safe enough, it can be tested in a
phase-II clinical trial [3].

Initial Safety Trials on a New Medicine ‘An attempt is made
to establish the dose range tolerated by volunteers for single
and multiple doses. Phase-I trials are sometimes conducted in
severely ill patients (e.g. in the field of cancer) or in less ill
patients when pharmacokinetic issues are addressed (e.g.
metabolism of a new antiepileptic medicine in stable epileptic
patients whose microsomal liver enzymes have been induced
by other antiepileptic medicines). Pharmacokinetic trials are
usually considered phase-I trials regardless of when they are
conducted during a medicine’s development’ [5, 6].

Phase-I trials are the first stage of testing in human subjects.
Normally, a small group of 20-100 healthy volunteers will be
recruited. This phase is designed to assess the safety (pharma-
covigilance), tolerability, pharmacokinetics and pharmacody-
namics of a drug. These trials are often conducted in a clinical
trial clinic, where the subject can be observed by full-time staff.
These clinical trial clinics are often run by contract research
organisations (CROs), who conduct these studies on behalf of
pharmaceutical companies or other research investigators. The
subject who receives the drug is usually observed until several
half-lives of the drug have passed. Phase-I trials also normally
include dose ranging, also called dose-escalation studies, so that
the best and safest dose can be found and to discover the point
at which a compound is too poisonous to administer [7].
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Phase Ia (Single Ascending Dose) In single ascending dose
studies, small groups of subjects are given a single dose of the
drug, while they are observed and tested for a period to confirm
safety [1, 8] Typically, a small number of participants, usually
three, are entered sequentially at a particular dose [2]. If they do
not exhibit any adverse side effects, and the pharmacokinetic
data are roughly in line with predicted safe values, the dose is
escalated, and a new group of subjects is then given a higher
dose. If unacceptable toxicity is observed in any of the three
participants, an additional number of participants, usually three,
are treated at the same dose [1, 2].

Phase Ib (Multiple Ascending Dose) Multiple ascending dose
studies investigate the pharmacokinetics and pharmacodynamics
of multiple doses of a drug, looking at safety and tolerability. In
these studies, a group of patients receives multiple low doses of
the drug, while samples (of blood and other fluids) are collected
at various time points and analysed to acquire information on how
the drug is processed within the body. The dose is subsequently
escalated for further groups, up to a predetermined level [1, 8].

12.5 Phase 11

Phase-II trials further assess safety as well as whether a drug
works. The drug is often tested among patients with a specific
type of cancer. Phase-II trials are performed in larger groups of
patients compared to phase-I trials. Often, new combinations of
drugs are tested. Patients are closely watched to see if the drug
works. However, the new drug is rarely compared to the current
(standard-of-care) drug that is used. If a drug is found to work,
it can be tested in a phase-III clinical trial [3].

Once a dose or range of doses has been determined, the next
goal is to evaluate whether the drug has any biological activity
or effect [2]. Phase-II trials are performed on larger groups
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(100-300) and are designed to assess how well the drug works,
as well as to continue phase-I safety assessments in a larger
group of volunteers and patients. Genetic testing is common,
particularly when there is evidence of variation in metabolic
rates [2]. When the development process for a new drug fails,
this usually occurs during phase-II trials, when the drug is dis-
covered not to work as planned or to have toxic effects [1].

‘Phase-II studies are sometimes divided into phase ITA and
phase IIB’ [1].

e ‘Phase IIA is specifically designed to assess dosing require-
ments (how much drug should be given)’.

e ‘Phase IIB is specifically designed to study efficacy (how
well the drug works at the prescribed dose(s))’.

Some trials combine phase I and phase II and test both effi-
cacy and toxicity [1].

Phase Ila ‘Pilot clinical trials to evaluate efficacy (and safety)
in selected populations of patients with the disease or condition
to be treated, diagnosed, or prevented. Objectives may focus on
dose—response, type of patient, frequency of dosing, or numer-
ous other characteristics of safety and efficacy’ [5, 6].

Phase IIb ’Well-controlled trials to evaluate efficacy (and
safety) in patients with the disease or condition to be treated,
diagnosed, or prevented. These clinical trials usually represent
the most rigorous demonstration of a medicine’s efficacy.
Sometimes referred to as pivotal trials’ [5, 6].

12.6 Phase III

This phase is designed to assess the effectiveness of a new interven-
tion and, thereby, its value in clinical practice [1, 2]. ‘Phase-III
studies are randomised controlled multicenter trials on large patient
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groups (300-3000 or more depending upon the disease/medical
condition studied) and are aimed at being the definitive assessment
of how effective a drug is, in comparison with the current “gold
standard” treatment. Because of their size and comparatively long
duration, phase-III trials are the most expensive, time-consuming
and difficult trials to design and run, especially in therapies for
chronic medical conditions’. Phase-III trials of chronic conditions
or diseases often have a short follow-up period for evaluation, rela-
tive to the period of time the intervention might be used in practice
[2]. This is sometimes called the ‘premarketing phase’ because it
actually measures consumer response to the drug [1].

Phase-III trials compare a new drug to the standard-of-care
drug. These trials assess the side effects of each drug and which
drug works better. Phase-III trials enrol 100 or more patients.

Often, these trials are randomised. This means that patients
are put into a treatment group, called trial arms, by chance.
Randomisation is needed to make sure that the people in all trial
arms are alike. This lets scientists know that the results of the
clinical trial are due to the treatment and not to differences
between the groups. A computer programme is often used to
randomly assign people to the trial arms [3].

There can be more than two treatment groups in phase-III
trials. The control group gets the standard-of-care treatment.
The other groups get a new treatment. Neither a patient nor the
patient’s doctor can choose the group. The patient will also not
know which group he/she is in until the trial is over.

Every patient in a phase-III study is watched closely. The
study will be stopped early if the side effects of the new drug are
too severe or if one group has much better results. Phase-III
clinical trials are often needed before the FDA will approve the
use of a new drug for the general public [3].

Phase IIla Trials conducted after the efficacy of a medicine is
demonstrated, but prior to regulatory submission of an NDA or
other dossiers. These clinical trials are conducted in patient
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populations for whom the medicine is eventually intended. Phase-
[Ia clinical trials generate additional data on both safety and
efficacy in relatively large numbers of patients in both controlled
and uncontrolled trials. Clinical trials are also conducted in spe-
cial groups of patients (e.g. renal failure patients) or under special
conditions dictated by the nature of the medicine and the disease.
These trials often provide much of the information needed for the
package insert and labelling of the medicine [5, 6].

Phase IIIb Clinical trials conducted after regulatory submis-
sion of an NDA or other dossier, but prior to the medicine’s
approval and launch. These trials may supplement earlier trials,
may complete earlier trials or may be directed towards new
types of trials (e.g. quality of life, marketing) or phase-IV evalu-
ations. This is the period between submission and approval of a
regulatory dossier for marketing authorisation [3, 5].

12.7 Phase IV

‘A phase-IV trial is also known as a postmarketing surveillance
trial. Phase-1IV trials involve the safety surveillance (pharmaco-
vigilance) and ongoing technical support of a drug after it
receives permission to be sold (e.g. after approval under the
FDA Accelerated Approval Program). Phase-IV studies may be
required by regulatory authorities or may be undertaken by the
sponsoring company for competitive (finding a new market for
the drug) or other reasons (for example, the drug may not have
been tested for interactions with other drugs, or on certain popu-
lation groups such as pregnant women, who are unlikely to
subject themselves to trials). The safety surveillance is designed
to detect any rare or long-term adverse effects over a much
larger patient population and longer period than was possible
during the phase-I to phase-III clinical trials’ [1].



112 12 The Phases of Clinical Studies

Phase-IV trials test new drugs approved by the FDA. The
drug is tested in several hundreds or thousands of patients. This
allows for better research on short-lived and long-lasting side
effects and safety. For instance, some rare side effects may be
found only in large groups of people. Doctors can also learn
more about how well the drug works and whether it is helpful
when used with other treatments [3].

Studies or Trials Conducted After a Medicine is Marketed to
Provide Additional Details About the Medicine’s Efficacy or
Safety Profile Different formulations, dosages, durations of
treatment, medicine interactions and other medicine compari-
sons may be evaluated. New age groups, races and other types of
patients can be studied. Detection and definition of previously
unknown or inadequately quantified adverse reactions and
related risk factors are an important aspect of many phase-IV
studies. If a marketed medicine is to be evaluated for another (i.e.
new) indication, then those clinical trials are considered phase-II
clinical trials. The term postmarketing surveillance is frequently
used to describe those clinical studies in phase IV (i.e. the period
following marketing) that are primarily observational or non-
experimental in nature, to distinguish them from well-controlled
phase-IV clinical trials or marketing studies [5, 6].

12.8 Summary of Clinical Trial Phases

Preclinical
Primary goal: Testing of a drug in non-human subjects, to
gather efficacy, toxicity and pharmacokinetic information
Dose: Unrestricted
Patient monitor: A graduate-level researcher (Ph.D.)
Typical number of participants: Not applicable (in vitro and
in vivo only) [1]
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Phase 0
Primary goal: Pharmacodynamics and pharmacokinetics,
particularly oral bioavailability and half-life of the drug
Dose: Very small, subtherapeutic
Patient monitor: Clinical researcher
Typical number of participants: Ten people
Notes: Often skipped for phase I [1]

Phase 1
Primary goal: Testing of drug on healthy volunteers for
dose ranging
Dose: Often subtherapeutic, but with ascending doses
Patient monitor: Clinical researcher
Typical number of participants: 20-100 people
Notes: Determines whether a drug is safe to check for
efficacy [1]

Phase II
Primary goal: Testing of a drug on patients to assess efficacy
and safety

Dose: Therapeutic dose

Patient monitor: Clinical researcher

Typical number of participants: 100-300 people

Notes: Determines whether a drug can have any efficacy; at
this point, the drug is not presumed to have any therapeutic
effect whatsoever [1].

Phase II1
Primary goal: Testing of a drug on patients to assess efficacy,
effectiveness and safety

Dose: Therapeutic dose
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Patient monitor: Clinical researcher and personal physician

Typical number of participants: 10002000 people

Notes: Determines a drug’s therapeutic effect; at this point,
the drug is presumed to have some effect [1]

Phase VI
Primary goal: Postmarketing surveillance — watching drug use
among the public

Dose: Therapeutic dose

Patient monitor: Personal physician

Typical number of participants: Anyone seeking treatment
from their physician

Notes: To watch drug’s long-term effects [1]
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Chapter 13
Safety in Clinical Trials

13.1 Introduction

The responsibility for the safety of the subjects in a clinical trial
is shared between the sponsor, the local site investigators (if dif-
ferent from the sponsor), the various IRBs that supervise the
study and (in some cases, if the study involves a marketable
drug or device) the regulatory agency for the country where
the drug or device will be sold [1].

For safety reasons, many clinical trials of drugs are designed
to exclude women of childbearing age, pregnant women and/or
women who become pregnant during the study. In some cases,
the male partners of these women are also excluded or required
to take birth control measures [1].

“Clinical trials provide the evidentiary basis for regulatory
approvals of safe and effective medicines. With long develop-
ment cycles and ever-increasing costs in conducting clinical
trials, both the pharmaceutical industry and regulators are mak-
ing efforts to be more proactive in safety evaluations. Early
safety signal detection not only leads to better patient protection
but also has the potential to save development costs” [2].
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‘Safety evaluation is a central component at all stages of the
drug development lifecycle. Prior to the marketing authorisation of
a drug, rigorous safety monitoring and evaluations from preclinical
to all stages of clinical trials are required. Pharmaceutical sponsors
need to characterize the safety profile of the product adequately to
obtain regulatory approval and marketing authorisation. The
approved product label contains essential information about the
product’s benefits and risks. Continued vigilance regarding safety
is critical as more data and experience are gathered from a broader
patient population once the product is on the market’” [3-5].

13.2 Safety Monitoring

13.2.1 Sponsor

‘Clinical trial sponsors, usually pharmaceutical companies, are
responsible for developing the clinical trial protocol. The protocol
describes every aspect of the research, including the rationale for the
experiment, objectives, trial population with detailed inclusion and
exclusion criteria, administration of the investigational therapies,
trial procedures, data collection standards, endpoints and sample
size. The protocol also details the safety reporting procedures, spe-
cifically the requirements for expedited reporting of serious AEs.
The informed consent form (ICF) is used to disclose current infor-
mation about the investigational drug and about the procedures,
risks and benefits for subjects who participate in the clinical trial.
Informed consent is a vital part of the research process’ [2].

13.2.2  Subjects

‘Subjects are patients or healthy volunteers who agree to partici-
pate in a clinical trial and have signed the ICF. Along with other
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information, the ICF provides important safety information so that
subjects can make an informed decision on whether to participate
in the trial. The informed consent must be given freely, without
coercion, and must be based on a clear understanding of what
participation involves. By giving consent, subjects permit the
investigators to collect health information and body measurements
as per the protocol. While subjects are encouraged to follow the
protocol to trial completion, they can withdraw at any time. They
do not need to give a reason for withdrawing consent. In a phase-1
clinical trial, when the drug is first used in humans, healthy volun-
teers are compensated for their time and willingness to be exposed
to unknown risks. Later-phase trials are mostly conducted in
patients with the disease of interest, and payments to these subjects
for participation are contentious. The main concern is that the pay-
ment could be coercive or serve as undue inducement leading to
impaired judgment in relation to trial participation’ [6].

13.2.3 Investigators

‘Investigators are qualified individuals who are trained and expe-
rienced in providing medical care to subjects enrolled in the trial.
Investigators identify potential subjects and educate them about
trial participation to ensure that they can make an informed deci-
sion. While the trial is ongoing, investigators are expected to
adhere to the protocol treatment plan in delivering care. They
observe, evaluate, manage and document all effects of treatment,
including the reporting of AEs. Investigators are ultimately
accountable and responsible for the conduct of the clinical trial
and for the safety of the subjects under their care’ [2]

13.2.4 Institutional Review Board/Ethics Committee

“The IRB, also known as the ethics committee, is charged with
protecting the rights and welfare of human subjects recruited to
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participate in research protocols conducted under the auspices
of the institution to which the IRB is affiliated’ [2]

13.2.5 Data and Safety Monitoring Board

‘The data and safety monitoring board (DSMB), also called a
DMC, is an expert committee, independent of the sponsor, char-
tered for one or more clinical trials. The mandate of the DSMB
is to review, on a regular basis, the accumulating data from the
clinical trial to ensure the continuing safety of current partici-
pants and those yet to be enrolled. The DSMB may review
efficacy data at pre-defined interim points to assess whether
there is overwhelming evidence of efficacy or a lack thereof,
such that the clinical equipoise at the beginning of the trial is no
longer justified. The DSMB has the additional responsibility of
advising the sponsor regarding the continuing validity and sci-
entific merit of the trial. Not all clinical trials require a formal
DSMB. DSMBs are most common in double blind randomised
phase-3 trials. Members of the DSMB typically include clinical
trial experts, including physicians with the appropriate specialty,
at least one biostatistician and possibly a person(s) from other
disciplines, such as biomedical ethics, basic science/pharmacol-
ogy or law’ [2].

The DSMB is an independent group of doctors, medical ethi-
cists, statisticians and other health professionals who monitor a
clinical trial for safety and scientific relevance throughout the
study period. For example, if a new treatment is causing many
patients to drop out of the study because of severe side effects,
the DSMB may recommend stopping the study. Alternatively,
sometimes a new treatment works so well that it is unethical to
continue to give it to one group of patients and not the other. In
this case, the DSMB may recommend stopping the standard
treatment and offering the new treatment to all participants in
the study. A DSMB is especially useful for large clinical trials



13.2  Safety Monitoring 119

that are taking place in many locations because they review all
of the data accumulated from all clinical trial sites [2]. A DSMB
is separate from an IRB. The IRB usually looks at the clinical
trial before it starts. The DSMB reviews the study after it starts
and makes recommendations to the IRB about stopping or con-
tinuing the study [7].

13.2.6 Regulatory Authorities

‘In the US, before the initiation of a first-in-human clinical trial,
pharmaceutical sponsors must submit an IND application to the
FDA as required by law. The FDA reviews the IND (typically
within 30 calendar days) for safety to ensure that research sub-
jects will not be subjected to unreasonable risk. In 2010, the
FDA issued guidance to sponsors and investigators on safety
reporting requirements for human drug and biological products
that are being investigated under an IND and for drugs that are
the subjects of bioavailability (BA) and bioequivalence (BE)
studies, which are exempt from the IND requirements [8]. The
guidance provided the agency’s expectations for timely review,
evaluation and submission of relevant and useful safety infor-
mation and implemented internationally harmonised definitions
and reporting standards. The EMA is the European Union’s
FDA equivalent. The agency has several scientific committees
that carry out the evaluation of applications from pharmaceuti-
cal companies. In other parts of the world, regulatory authorities
will have similar mandates, but may operate under different
local laws and regulations’ [2].

13.2.7 Medical Community and Patients

‘Clinical trials generate data that contribute to the body of
knowledge about the treatment and the disease in question that
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benefit the broader medical community and, ultimately, patients.
Safety information relating to one product may be informative
to other practitioners using a similar class of agents. In 1997, the
US Congress passed the Food and Drug Modernization Act
(FDAMA), requiring clinical trial registration’ [2].
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Chapter 14
Setting the Size

14.1 Sample Size

The most important question that a researcher should ask when
planning a study is: ‘How large a sample do I need?’ If the
sample size is too small, even a well-conducted study may fail
to answer its research question or to detect important effects or
associations or may estimate those effects or associations too
imprecisely. Similarly, if the sample size is too large, the study
will be more difficult and costly, and the size may even lead to
a loss in accuracy. Hence, optimum sample size is an essential
component of any research. Careful consideration of sample
size and power analysis during the planning and design stages
of clinical research are crucial [1].

Statistical power is the probability that an empirical test will
detect a relationship when a relationship exists. In other words,
statistical power explains the generalisability of the study results
and its inferential power to explain population variability.
Sample size is directly related to power; all else being equal, the
bigger a sample, the higher the statistical power. If the statistical
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power is low, this does not necessarily mean that an undetected
relationship exists but does indicate that the research is unlikely
to find such links if they exist [2].

With the study design and the makeup of the study sample
determined, the sample size estimates can be obtained.
Fundamental to estimating sample size are the concepts of sta-
tistical hypothesis testing, type-I error, type-II error and power.
In planning clinical research, it is necessary to determine the
number of subjects required to ensure that the study achieves
sufficient statistical power to detect the hypothesised effect. If
the reader is not familiar with the concept of statistical hypoth-
esis testing, introductory biostatistics texts and many websites
cover this topic. Briefly, in trials to demonstrate improved effi-
cacy of a new treatment over placebo/standard treatments, the
null hypothesis is that there is no difference between treatments,
and the alternative hypothesis is that there is a treatment differ-
ence. The research hypothesis usually corresponds to the alter-
native hypothesis, which represents a minimal meaningful
difference in clinical outcomes. Statistically, either we reject the
null hypothesis in favour of the alternative hypothesis or we fail
to reject the null hypothesis.

Typically, the sample size is computed to provide a fixed level
of power under a specified alternative hypothesis. Power is an
important consideration for several reasons. Low power can cause
a true difference in clinical outcomes between study groups to go
undetected. However, too much power may yield statistically
significant results that are not meaningfully different to clinicians.
The probability of a type-I error (>) of 0.05 (two sided) and pow-
ers of 0.80 and 0.90 has been widely used for sample size estima-
tion in clinical trials. The sample size estimate will also allow
estimation of the total cost of the proposed study [3].

A clinical trial that is conducted without attention to sample
size or power information carries the risk of either failing to
detect clinically meaningful differences (type-II error) because



14.3  Clinical Outcome Measures 123

not enough subjects have taken part or of taking an unnecessarily
excessive number of samples for a study. Both cases fail to
adhere to the ethical guidelines of the American Statistical
Association, which recommend avoiding the use of an excessive
or inadequate number of research subjects by making informed
recommendations for study size [3].

14.2 What Information Is Needed to Calculate
Power and Sample Size?

The components that most sample size programmes require for
input include:

— Choose type-I error.

— Choose power.

— Choose clinical outcome variable and effect size (differ-
ences between means, proportions, survival times and
regression parameters).

— Variation estimate.

— Allocation ratio [4].

14.3 Clinical Outcome Measures

Clearly describe the clinical outcomes that will be analysed by
the statistician. The variable type and distribution of the primary
outcome measurement must be defined before sample size and
power calculations can proceed. The sample size estimates are
mainly needed for the primary outcome. However, providing
power estimates for secondary outcomes is often helpful to
reviewers [4].
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14.4 Effect Size

As an example, suppose a parallel group study is being designed
to compare systolic blood pressure between two treatments, and
the investigators want to be able to detect a mean difference of
10 mmHg between groups. This 10-mmHg difference is referred
to as the effect size, detectable difference or minimal expected
difference [4].

14.5 How Is the Effect Size Determined?

An effect size is chosen that is based on clinical knowledge of
the primary endpoint. A sample size that B worked with in a
published paper is no guarantee of success in a different setting.
The selected effect size is unique to the study intervention and
the specific type of participants in the study sample and, per-
haps, constitutes an aspect of the outcome measurement that is
unique to the clinic or laboratory [5].

The investigator and statistician examine the literature, the
investigator’s own past research or a combination of the above
to determine a study effect size. To investigate a difference in
mean blood pressure between two treatments, the effect size
options might be 2, 6, 10 or 20 mmHg. Which of these differ-
ences do you need to have the ability to detect? This is a clinical
question, not a statistical question. Effect size is a measure of
the magnitude of the treatment effect and represents a clinically
or biologically important difference. Choosing a 20-mmHg
effect size yields a smaller sample size than a 10-mmHg effect
size because it is easier to statistically detect the larger differ-
ence. However, an effect size of 10 mmHg, or a smaller magni-
tude, may be a more realistic treatment effect and less likely to
result in a flawed or wasted study [4].
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14.6 Variation Estimates for Sample Size
Calculations

In addition to effect size, we may need to estimate how much
the outcome varies from person to person. For a continuous
outcome, the hypothesised difference in systolic blood pres-
sure, for example, is an effect size of 10 mmHg, and a study
with a blood pressure SD of 22 mmHg will have lower power
than a study where the SD is 14 mmHg. For a continuous out-
come such as blood pressure, a measure of the variation is
another part of the formula needed to compute the sample size.
An estimate of variation can be derived from a literature search
or from the investigator’s preliminary data. Obtaining this
information can be a challenge for both the clinical investigator
and the statistician [4].

Consider sample size scenarios for detecting differences in
blood pressure when comparing two treatments based on a ¢ test.
An SD of 14 mmHg is chosen to estimate the variation. Sample
sizes are calculated for powers of 0.80 and 0.90 at the two-sided
0.05 significance level. Notice that the smaller effect sizes
require a larger sample size and that the sample size increases as
the power increases from 0.80 to 0.90. Determining a reason-
able and affordable sample size estimate is a team effort. There
are practical issues such as budgets or recruitment limitations
that may come into play. Too large a sample size could preclude
the ability to conduct the research. The research team will assess
scenarios with varying detectable differences and power.
Typically, a scenario can be worked out that is both clinically
and statistically viable. The elements of sample size calculations
presented here pertain to relatively simple designs. Cluster
samples or family data need special statistical adjustments. For
a longitudinal or repeated measures design, the correlation
between the repeated measurements is incorporated into the
sample size calculations [6, 7].
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The power of a study tells us how confidently we can exclude
an association between two parameters. For example, regarding
the previous research question of the association between NCC
and epilepsy, a negative result might lead one to conclude that
there is no association between NCC and epilepsy. However, the
study might not have been sufficiently powered to exclude any
possible association, or the sample size might have been too
small to reveal an association [1].

The sample sizes seen in the two meningitis studies men-
tioned earlier (?) are calculated numbers. Using estimates of
prevalence of meningitis in their respective communities, along
with variables such as the size of the expected effect (expected
rate difference between treated and untreated groups) and level
of significance, the investigators in both studies would have
calculated their sample numbers ahead of enrolling patients.
Sample sizes are calculated based on the magnitude of effect
that the researcher would like to see in his treatment population
(compared with placebo). It is important to note that variables
such as prevalence, expected confidence level and expected
treatment effect need to be predetermined to calculate sample
size. As an example, Scarborough et al. [8] stated that, ‘On the
basis of a background mortality of 56 % and an ability to detect
a 20 % or greater difference in mortality, the initial sample size
of 660 patients was modified to 420 patients to detect a 30 %
difference after publication of the results of a European trial that
showed a relative risk of death of 0.59 for corticosteroid treat-
ment’. Determining existing prevalence and effect size can be
difficult in areas of research where such numbers are not readily
available in the literature. Ensuring adequate sample size has an
impact on the final results of a trial, particularly negative trials.
An improperly powered negative trial could fail to detect an
existing association simply because not enough patients were
enrolled. In other words, the result of the sample analysis would
have failed to reject the null hypothesis (that there is no differ-
ence between the new treatment and the alternative treatment),
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when in fact it should have been rejected, which is referred to as
type-II error. This statistical error arises because of inadequate
power to explain population variability. Careful consideration of
sample size and power analysis is one of the prerequisites of
medical research [1].

References

1. Suresh K, Thomas SV, Suresh G. Design, data analysis and sam-
pling techniques for clinical research. Ann Indian Acad Neurol.
2011;14(4):287-90. doi:10.4103/0972-2327.91951.

2. Tamela FD, Ketchen Jr JD. Organizational configuration and per-
formance: the role of statistical power in extant research. Strateg
Manage J. 1999;20:385-95.

3. American Statistical Association. Ethical guidelines for statistical
practice: executive summary. Amstat News. April 1999:12Y15.

4. Adams-Huet B, Ahn C. Bridging clinical investigators and statisti-
cians: writing the statistical methodology for a research proposal.
J Investig Med. 2009;57(8):818. doi:10.231/JIM.0b013e3181c2996c¢.

5. Lenth RV. Some practical guidelines for effective sample size
determination. Am Stat. 2001;55:187Y193.

6. Ahn C, Jung SH. Effect of dropouts on sample size estimates for
test on trends across repeated measurements. J Biopharm Stat.
2005;15:33Y41.

7. Ahn C. Sample size requirement for clinical trials with repeated
binary outcomes. Drug Inf J. 2008;42:107Y113.

8. Scarborough M, Gordon S, Whitty C, French N, Njale Y, Chitani
A. Corticosteroids for bacterial meningitis in adults in sub-Saharan
Africa. N Engl J Med. 2007;357:2441-50.


http://dx.doi.org/10.4103/0972-2327.91951
http://dx.doi.org/10.231/JIM.0b013e3181c2996c

Chapter 15
Setting the Ideal Method

15.1 Introduction

Designing a clinical study involves narrowing a topic of interest
into a single focused research question, with particular attention
paid to the methods used to answer the research question from
a cost, viability and overall effectiveness standpoint. Once we
have a fairly well-defined research question, we need to con-
sider the best strategy to address these questions. Further con-
siderations in clinical research, such as the clinical setting, study
design, selection criteria, data collection and analysis, are influ-
enced by the disease characteristics, prevalence, time availabil-
ity, expertise, research grants and several other factors [1].

15.2 Setting

One of the first steps in a clinical study is choosing an appropri-
ate setting in which to conduct the study (i.e. hospital, popula-
tion based). Some diseases, such as migraine, may have a
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different profile when evaluated in the population than when
evaluated in a hospital. On the other hand, acute diseases such
as meningitis would have a similar profile in the hospital and in
the community. The observations in a study may or may not be
generalisable, depending on how closely the sample represents
the population at large [1].

Both De Gans et al. [2] and Scarborough et al. [3] looked at
the effect of adjunctive dexamethasone in bacterial meningitis.
Both studies are good examples of using a hospital setting.
Because the studies involved acute conditions, they utilised the
fact that sicker patients will seek hospital care, to concentrate
their ability to find patients with meningitis. By the same logic,
it would be inappropriate to study less acute conditions in such
a fashion as it would bias the study towards sicker patients.

If the sample were to be restricted to a particular age group,
sex, socioeconomic background or stage of the disease, the
results would be applicable to that particular group only. Hence,
it is important to decide how a sample is selected. After choos-
ing an appropriate setting, attention must be turned to the inclu-
sion and exclusion criteria. These are often locale specific. If we
compare the exclusion criteria for the two meningitis studies
mentioned above, we see that in the study by de Gans [2],
patients with shunts, prior neurosurgery and active tuberculosis
were specifically excluded; in the Scarborough study, however,
such considerations did not apply, as the locale was consider-
ably different (sub-Saharan Africa vs. Europe) [1].

15.3 Validity (Precision) and Reliability
(Consistency)

Clinical research generally requires making use of an existing test
or instrument. These instruments and investigations have usually
been well validated in the past, although the populations in which
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such validations were conducted may be different. Many such
questionnaires and patient self-rating scales (MMSE or QOLIE,
for instance) were developed in another part of the world.
Therefore, to use these tests in clinical studies locally, they require
validation. Socio-demographic characteristics and language dif-
ferences often influence such tests considerably. For example,
consider a scale that uses the ability to drive a motor car as a
‘quality of life’ measure. Does this measure have the same rele-
vance in India, where only a small minority of people drive their
own vehicles, as it does in the USA? Hence, it is very important
to ensure that the instruments that we use have good validity [1].
Validity is the degree to which the investigative goals are
measured accurately. The degree to which the research truly
measures what it intended to measure [4] determines the funda-
mentals of medical research. Another measurement issue is reli-
ability. Reliability refers to the extent to which the research
measure is a consistent and dependable indicator of medical
investigation. In measurement, reliability is an estimate of the
degree to which a scale measures a construct consistently when
it is used under the same conditions with the same or different
subjects. Reliability (consistency) describes the extent to which
a measuring technique consistently provides the same results if
the measurement is repeated. The validity (accuracy) of a mea-
suring instrument is high if it measures exactly what it is sup-
posed to measure. Thus, the validity and reliability together
determine the accuracy of the measurement, which is essential
to make a valid statistical inference from medical research [1].

15.4 Types of Study Design

There are many different types of study, and each has merits in
particular situations [5]. In a prospective study, subjects are
selected from a population and analysed for a defined future
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outcome. In contrast, a retrospective study is an analysis of exist-
ing data. A study is said to be experimental if the effect of an
intervention (e.g. a drug treatment or exercise programme) is
investigated; otherwise, it is an observational study. A study is
described as cross sectional if measurements are made at only
one time point, while a longitudinal study analyses multiple time
points. An analytical study is one in which the aim is to analyse
the data gathered to make an inference about the effect of an
intervention on an outcome variable. In a descriptive study, the
data are summarised using descriptive statistics (e.g. measures of
centre and spread, frequencies) without consideration of the
effects of one or more of the variables on the others [6].

One of the most widely known designs is the RCT. A
sample of subjects is selected from the population and allo-
cated randomly to one of two or more groups (or arms) of the
trial. One of the treatments is a control, which could be an
existing treatment, a placebo or no treatment. Wherever pos-
sible, trials should be double blinded such that both the sub-
jects and the researchers are unaware of the treatment
allocations. However, although ideal, this may be impossible,
for example, when one of the treatments is counselling and the
other is a drug therapy [6].

A parallel group design is an RCT in which subjects are
allocated randomly to either the treatment or the control group.
By allocating subjects completely randomly, the expectation is
that any known or unknown factors that could affect the out-
come — other than the treatment(s) — will be equally distributed
between each arm of the trial. However, this does not necessar-
ily prove to be the case, and one way of dealing with this is to
use a matched design [8] in which the subjects in each arm are
matched for the factors known to affect the response to the treat-
ment (e.g. age, BMI) [6].

Further efficiency can be achieved by using a within-subjects
design, in which individuals are allocated to both arms of the
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trial (simultaneously or consecutively). As a result, the intersub-
ject variability is eliminated because each subject acts as his/her
own control. Interventions that can be applied simultaneously
include topical treatments applied to each leg. If treatments are
consecutive (e.g. the comparison of two drugs to relieve chronic
pain), care should be taken to avoid a carry-over effect between
treatments by allowing a washout period. In addition, the order
in which treatments are applied should be randomised to avoid
any order effects [6].

Cross-sectional studies provide information about a popula-
tion of interest at a particular moment in time. Examples include
surveys to estimate the prevalence of a disease and studies to
investigate the reliability of a measuring instrument [6].

15.5 Identifying Risk Factors

There are two primary ways of assessing risk factors for vari-
ous diseases: prospective cohort and retrospective case-con-
trol studies. In a prospective cohort study, a group of healthy
individuals is monitored until they develop the disease under
investigation. These studies tend to be long, large and, there-
fore, expensive but provide the most reliable results. Case-
control studies involve comparing subjects with the disease
(cases) with individuals who do not have the disease (con-
trols) but who are, otherwise, similar (e.g. same gender, age,
co-morbidities, etc.). These are shorter studies and less
expensive but less reliable than prospective cohort studies.
Despite its shortcomings, this type of design has generated
some important findings, most notably the association
between tobacco smoking and lung cancer, found by Professor
Richard Doll and his team [7].
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15.6 Compliance

Compliance, or a lack of it, is one of the hazards of clinical studies:
patients do not always follow the instructions they are given. This
is especially likely if the intervention is inconvenient or unpleas-
ant. There are two approaches to the subsequent analysis of the
data: per ITT or PP, sometimes referred to as modified ITT. In the
former, data are analysed according to what the plan and intention
stated, and, in the latter, patients who do not adhere to the protocol
are omitted from the analysis. For example, suppose there are two
arms of a trial in which Group 1 follows a low-fat diet and walk
for 20 min each day and Group 2 follows a low-fat diet plan. If a
patient in Group 1 follows the diet but does not exercise, then in
the ITT analysis the patient would be included in Group 1,
whereas the PP analysis would exclude him/her from the analysis.
There are some repercussions that can arise with PP analyses [§],
and many statisticians prefer the ITT option [9].

15.7 Data Storage and Collection

Unless data are accurate, valid and reliable, the results of a medi-
cal research study will be unreliable. Security, including the pro-
tection of patient-identifiable data, is of critical importance when
dealing with clinical information. Many institutions have a spe-
cialised unit that coordinates the collection, storage and manage-
ment of research data, and this is the preferred option [6].

15.8 Analysis

Details of the analyses to be undertaken and the statistical tools
to be used should be specified in the study plan. This will be the
subject of a subsequent article [6].
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Chapter 16
Ethics of Clinical Research

16.1 Introduction

Ethics, an essential dimension of human research, is considered
both a discipline and practice. For clinical research, ethically
justified criteria for the design, conduct and review of a clinical
investigation can be identified by obligations to both the
researcher and human subjects. Informed consent, confidential-
ity, privacy, privileged communication and respect and respon-
sibility are key elements of ethics in research [1].

The ethical conduct of a clinical trial does not end with the
formulation of the study design and a signature on an
ICF. Protecting the rights, interests and safety of research sub-
jects must continue throughout the study duration. Subject
safety monitoring is the responsibility of several groups, includ-
ing RECs or IRBs, investigators and their research staffs, spon-
sors and DMCs, also called DSMBs, especially in the
USA. Reports during the last few years of the deaths of research
subjects and deficiencies in the monitoring of clinical trials have
raised serious concerns regarding the systems and processes by
which subject safety is currently monitored [2-5].
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16.2 Research Ethics’ Declarations

There are treaties and declarations for the fundamental princi-
ples of ethical conduct in biomedical research: the Nuremberg
Code [6], the Declaration of Helsinki [7], the EU Convention on
Human Rights and Biomedicine [8], the Convention on Human
Rights and Biomedicine (the Oviedo Convention) [9], various
guidelines promulgated by the Council for International
Organizations of Medical Sciences [10] and a number of treaties
and conventions [11-14]. Principles have been enunciated spe-
cifically to protect human subjects from harm and to demon-
strate respect for their autonomy. The two comprehensive and
pioneering documents about research ethical issues are consid-
ered to be the Nuremberg Code and the Declaration of Helsinki.

16.2.1 Nuremberg Code (1947)

In the twentieth century, the judgement of the trial of Nazi doc-
tors at Nuremberg is the commonly recognised starting event for
modern research ethics. It contained ten paragraphs, referred to
as the Nuremberg Code [6]:

No. I: Voluntary consent is to be based on sufficient knowl-
edge of the nature, duration, purpose, methods, inconve-
niences, hazards, and effects of the research.

No. 2: Research is expected to yield fruitful results for the
good of society not procurable by other methods.

No. 3: Research is to be based on animal research and prior
knowledge.

No. 4: All unnecessary physical or mental suffering and
injury are to be avoided.

No. 5: No experiment is to be conducted in which death or
disabling injury will occur (except where physicians are
also subjects).
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No. 6: Degree of risk does not exceed that determined by the
humanitarian importance of the problem to be solved.
No. 7: Preparation and facilities are provided to protect sub-
jects against even the remote possibility of injury, disabil-

ity, or death.

No. 8: The research is to be conducted by scientifically quali-
fied persons and requires the highest degree of skills and
care.

No. 9: Subjects are free to bring an experiment to an end if
they have reached the physical or mental state where con-
tinuance seems impossible.

No. 10: Researchers are to be prepared to terminate the
experiment if they have cause to believe, according to
their good faith, skill, and judgment, that continuation is
likely to result in injury, disability, or death to a subject.

16.2.2 Declaration of Helsinki

In 1964, the Declaration of Helsinki, published by the World
Medical Association, introduced an authoritative attestation
of the need for prior review of any kind of human research
[7]. Although the Declaration emphasised the scientific stan-
dards that should govern scholarly research, it allowed more
freedom to physicians to omit the application of consent
procedures in special circumstances [15]. This shortcoming
of the Declaration indicated that the rights and safety of
research participants still lay with the individual investigator.
Today, the Declaration of Helsinki is considered a document
of ethical principles for medical research involving human
subjects, including research on identifiable human material
and data.
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16.3 Research Ethics Committees (RECs) or
Institutional Review Boards (IRBs)

RECs or IRBs [5, 16] aim to safeguard the welfare, dignity and
safety of participants, ensure that ethically approved research is
conducted in line with the approved protocol and promote pub-
lic confidence in the conduct of human research. RECs play
key roles in promoting ethical practices in biomedical research
and in identifying solutions to ensure that the interests of
researchers and society do not take precedence over the rights
of the participants [16].

The IRB has numerous protection responsibilities that
include initial and continuing review of the study protocol and
related documents, review of the documentation of informed
consent (though it is particularly difficult for IRBs to adequately
monitor the informed consent process, even with unannounced
‘spot checks’) and review of reports of unanticipated problems
and of AEs [5].

16.4 Data Safety Monitoring Boards (DSMBs)

The establishment of DSMBs was based on the recognition in the
1960s that independent means of interim monitoring of accumu-
lating data were essential to determine ongoing subject safety in
a trial. Essentially, individuals closely involved in trial design and
conduct might not be fully objective in reviewing interim data for
emerging concerns of harm to trial subjects. To provide the neces-
sary monitoring, DSMBs usually consist of individuals with per-
tinent expertise in the disease under study, as well as statisticians,
ethicists and sometimes community representatives [5].

DSMBs have been used increasingly due to the increasing
number of industry-sponsored trials with mortality or major
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morbidity endpoints, heightened awareness in the scientific
community of problems in analysis that might lead to bias or
inaccurate results and the previously mentioned concerns that
IRBs are unable to properly monitor subject safety in multi-
center trials [5].

The focus of DSMBs is on the total safety experience in a
trial. The members of the DSMB therefore review aggregate
data at predefined intervals and consider differences in the rates
of clinical endpoints to determine whether clear benefits or
harm might be occurring. They also review individual reports of
AEs and consider the frequency, severity and types of AEs and
serious adverse events (SAEs). A decision to stop a trial is made
when, using preplanned statistical analyses, significant differ-
ences in either benefits or harm are observed among the study
arms or when there have been an excessive number of AEs in
one of the study groups [5].

16.5 Good Clinical Practice

‘The cornerstone of sponsor and investigator responsibilities is
the concept of good clinical practice, which is detailed in the
International Conference on Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human
Use (ICH) Guideline #6 [17]. GCP standards were developed to
provide guidance to investigators that would result in common
approaches to clinical trials performed in multiple countries.
GCP forms a standard for the design, conduct, performance,
monitoring, auditing, recording, analysis, and reporting of clini-
cal trials, thereby providing assurance that the data and reported
results are credible and accurate, and that the rights, integrity,
and confidentiality of trial subjects are protected. GCP has
several objectives concerning the protection of trial subjects,
quality of data, and transparency of trial conduct [17].
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16.6 Important Topics for Research Ethics

16.6.1 Informed Consent

Informed consent refers to an ethical and legal doctrine based on
the understanding that all interventions (diagnostic, therapeutic,
preventive or related to scientific studies) in the medical field
should be performed only after a participant has been informed
about the purpose, nature, consequences and risks of the inter-
vention and has freely consented to it [18]. The primary focus
of consent should be on informing and protecting research sub-
jects, through disclosure and discussion of relevant information,
as well as by meaningful efforts to promote participants’ under-
standing, and by ensuring that decisions to participate, or to
continue participating, are always made voluntarily. Informed
consent is the ethical cornerstone of RCTs, where volunteers are
given the option to participate in a trial that includes randomisa-
tion or to remain outside the trial and receive traditional medical
treatment. Mandatory conditions for an informed consent
include provision of detailed information to a subject, adequate
understanding of the information provided and expression of
consent to, and/or authorisation for, the intervention [19].

The researcher’s primary moral responsibility is to design a
clinical trial that will answer a research question without expos-
ing human subjects to undue risks in the process [20]. When
fully informed subjects give their consent, they acknowledge
their role as research participants and take responsibility for
their designated roles. Assuming that the research question is
significant, the trial is well structured and the risks to the
individual patient are justified, the tension between collective
ethics and individual ethics is obviated when individual subjects
give their informed consent. This holds true if the primary intent
of the investigator is to compare two treatments, not to provide
better overall care to the subject [21].
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16.6.2 Patient Information Sheet

Once informed consent has been obtained, the research subject is
given a patient information sheet, detailing the following aspects
of the study: (1) title of the research project, (2) invitation to par-
ticipate in the research, (3) purpose and significance of research,
(4) time commitments, (5) termination of participation and indi-
cation of voluntary contribution, (6) risks involved, (7) costs and
compensation and (8) anonymity and confidentiality [1].

16.6.3 Confidentiality

Confidentiality means the non-disclosure of certain information
except to another authorised person. The concept of confidentiality
applies insofar as the information a person reveals to a professional
is private and has limits on how and when it can be disclosed to a
third party [22]. Various dimensions of confidentiality described in
the literature include human rights, confidentiality in relation to
young persons, domestic violence, true anonymisation of data,
validity of consent for disclosure, cancer and genetic registers,
fertility, involuntary disclosure and safeguards [23]. There is no
breach of confidentiality if the following recordings, for any pur-
pose, are used, as long as they are effectively anonymised [24]:

(a) Conventional X-rays

(b) Images taken from pathology slides

(c) Laparoscopic images of the inside of the abdominal cavity
(d) Images of internal organs and ultrasound images

16.6.4 Privacy

Privacy is the quality of being secluded from the presence or view
of others. Privacy in research refers to the right of an individual to
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make decisions concerning how much information about their
physical status, health, social network and thoughts and feelings
will be shared with investigators [25]. To protect the privacy
rights of family members, researchers must be careful in deter-
mining whether family members should be considered as research
participants.

16.6.5 Privileged Communication

Privileged communication includes conversations within the
context of a protected relationship, such as that between the doc-
tor and patient, therapist and client, attorney and client, husband
and wife or priest and penitent; under the common law, such
privilege involves a number of rules excluding evidence that
would be adverse to a fundamental principle or relationship if it
were disclosed [26]. Such communications are secure, are reli-
able and meant to be kept among the directly involved parties.

16.6.6 Respect and Responsibility

Respect in research refers to respect for people and respect for
truth. People have the right to dignity and privacy (informed
consent and confidentiality). Respect for truth implies probity
and respect for the intellectual rights of others. All possible
efforts should be directed to avoid plagiarism and making false
conclusions by over- or underemphasising the results [27].
Responsibility for a human subject involves voluntary informed
consent, avoiding deception, rewards and incentives, privacy
and disclosure. Additionally, researchers are responsible for
maintaining the reputation of educational research by adhering
to the highest standards of quality research. When publishing
the research, investigators should disclose any competing or
financial interests [1].
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16.7 Ethics for the Paediatric Population

The word ‘child’ is not limited to the age range of 2 to 11 years,
as defined in ICH E11. Further subsets of the paediatric popula-
tion, as defined in ICH E 11, are preterm newborn infants, term
newborn infants (birth to 27 days), infants from 1 to 23 months
and adolescents from the age of 12 up to, but not including, 18
years. By emancipation or when the child reaches adulthood
during the time in which he or she is participating in the trial, an
adolescent may become legally competent to make decisions
and to give informed consent [28, 29]. It should be noted that
these age groups correlate poorly with maturation, especially
from the developmental point of view, and trials may be per-
formed across age groups, with consequences for the ethical
aspects of their conduct [28].

16.7.1 Informed Consent from a Legal
Representative

As a child (minor) is unable to provide legally binding consent,
informed consent must be sought from the parents/legal represen-
tative on the child’s behalf. Article 4(a) of the Clinical Trials
Directive requires that the specific and written informed consent
of a parent/legal representative must be sought prior to enrolling
a child in a trial. Information should be given by an experienced
investigator, or his adequately trained delegate, to each parent, or
the legal representative, regarding the purpose of the trial and its
nature, the potential benefits and risks and the names of the inves-
tigators responsible for conducting the trial, with background
professional information (such as education, work experience)
and direct contact details (telephone and e-mail) for further infor-
mation regarding the trial. The parent/legal representative should
be given sufficient time and necessary information to consider the
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benefits and risks of involving the child in the clinical trial. When
providing such information, it is important to take into consider-
ation the fear and uncertainty of parents, especially when they are
inexperienced with respect to the child’s condition. However, the
parents/legal representative might need more in the way of
detailed and explicit information and, hence, more time to reflect
on the implications of consenting, especially since they bear the
full responsibility for the child, unlike adult trials where the sub-
ject takes the responsibility for himself/herself [28].
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Chapter 17
Recruitment and Enrolment

17.1 Introduction

Achieving clinical trial research participant enrolment is clearly
essential to conducting a successful trial. Adequate enrolment
provides a basis for projected participant retention, resulting in
evaluative patient data. Without sufficient patient retention from
the time of study initiation to closeout, the number of remaining
participants may prove to be too small a pool from which to
derive conclusive proof or disproof of the goal of the clinical
trial sponsor. Obtaining final evaluative data is dependent on
successful patient retention. Patients cannot be retained without
an initial pool of enrolled volunteers. This initial pool of
screened, then enrolled, participants depends on designing a
successful patient recruitment strategy. ‘A major focus in all
clinical trials is on the recruitment of subjects. Where and how
to do this depends on the demographics of the target population
and the condition under investigation’. [1, 2].
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17.2 Patient Recruitment

The goal of patient recruitment is to raise awareness of clinical
trial opportunities and to encourage enrolment. Services are
contracted by pharmaceutical companies, biotechnology com-
panies, medical device companies, CROs or a medical research
site. Services include [3]:

Study feasibility: Evaluating whether the study may be
performed in a given country and how effective it will
be in enrolling patients [3].

Population research: Discovering the motivational driv-
ers of target patient populations is commonly gath-
ered through focus groups and may involve caregivers
and physicians [3].

Site selection: Choosing the optimal recruiting sites for
study participation may play a role in the type of
patients recruited. For example, in breast cancer sur-
vivors, evidence indicates that recruiting via letters or
at the oncologist’s office results in the recruitment of
similar patients [4].

Site assessment: Investigating the operational, manage-
ment, technical and clinical experience capabilities of
participating sites helps in deciding what support they
will need to successfully recruit patients for the study,
improving forecasting and return on investment [3].

Recruitment materials: Patient-directed communica-
tions designed to attract study referrals and raise
enrolment, which may include brochures, posters, let-
ters and flyers [3].

Media support: Whether directed to patients and/or care-
givers, advertising can raise study awareness and drive
patient referral volume. Some patient recruitment
providers possess in-house capabilities for developing,
producing and editing all content, while others rely on
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third-party vendors. Some popular media for patient
recruitment advertising are television, radio, newspa-
per, the Web (e.g. banner ads and word links), outdoor
notices (e.g. bus stops) and social media [5, 6] (e.g.
Twitter messages and YouTube videos) [3].

Media management: To exact the greatest value from
media advertising, media buying services ensure place-
ment in patient-rich geographic areas along with cur-
rent market buying discounts and opportunities [3].

Site training materials: Specially designed instructional
tools that assist site staff in introducing the study to
patients, explaining study procedures to patients and
performing informed consent procedures with
patients [3].

Study website: Serving as an online hub for study infor-
mation and sometimes prescreening, the study web-
siteusually describes the study,providesdisease-related
resources and allows patients to indicate their interest
in study participation [3].

Patient referral follow-up: When a site may be short of
staff or overwhelmed by a spike in patient referrals, a
PRO (define acronym or, better, replace with full term
as this acronym does not appear again) may offer
administrative support by scheduling site appoint-
ments and following up with patients who may present
enrolment challenges (e.g. a patient who has recently
moved and needs a closer site location) [3].

Translations: Providing cultural and regulatory-
compliant translation of recruitment materials into
various languages in accordance with country-specific
requirements [3].

Community outreach: To expand study awareness, out-
reach efforts may include participation at local health
fairs or networking among community service groups,
patient support groups and other neighbourhood
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organisations and institutions (e.g. churches and
barbershops).

Physician outreach: When study recruitment depends in
large part on physician referrals, outreach measures
can include forums where doctors, specialists and
healthcare providers gather to view a presentation on
the study and how their patient pool may be eligible
for participation. It may also include direct mail pro-
grammes where collateral is sent to physicians with
the aim of increasing referral volume [3].

Site support: From resolving pre-trial operational issues to
tailored support (e.g. referral processing, subject status
updates and protocol clarifications), site support
ensures study challenges are immediately addressed [3].

Monitoring and reporting: To assess the effects of patient
recruitment activities on enrolment, ongoing moni-
toring is performed. Assessing study metrics allows
the sponsor to adjust recruitment efforts as needed to
ensure maximum return on investment [3].

17.3 Patient Enrolment

‘Risk’ is one of the most important words in the clinical research
lexicon. Patient risk is carefully managed and monitored by IRBs
and the FDA. But what about risks to clinical trial viability?

Patient enrolment is one of the biggest stumbling blocks in
the path of a clinical trial. According to the statistics, most trials
do stumble; 80 % are delayed by at least 1 month due to enrol-
ment, and 72 % of trials are delayed by more than 1 month [1].
These delays can filter through the entire drug development
pipeline, causing a cascade of missed deadlines.

So how should the enrolment risk be managed? In the clinic,
powerful decision-making tools such as the risk-benefit ratio,
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treatment benchmarks and monitoring procedures are used to
guide patient care. The same approaches can be adapted to pre-
vent and mitigate clinical trial enrolment problems [5].

17.3.1 The Patient Population

The broad boundaries of every patient population are set by the
ethical guidelines laid out in the Declaration of Helsinki. The
patient population is further restricted by enrolment criteria in a
clinical trial protocol. Every inclusion and exclusion criterion
affects enrolment; that may sound obvious. But how much does
a certain inclusion and exclusion requirement affect enrolment?
The answer to that question is far from obvious [5].

17.3.2 Enrolment Planning

Enrolment planning is a necessity for every study, every time.
Organisers should consider the following [6]:

Determine your site’s feasibility: Should you even take this
study? Every protocol has its challenges, but some are more dif-
ficult than others. If your first instinct is one of doubt, then it
may be best to pass on the opportunity entirely. Overestimating
your site’s capabilities and not being able to deliver on it are
likely to hurt you more in the end.

It’s not always about advertising: Many sites turn to advertis-
ing first, without mapping out a plan. Keep in mind that adver-
tising is only one tactic that can be employed when trying to
reach your enrolment goals.

Pick the ‘lowest-hanging fruit’: Reach out to the best qualified
and easiest-to-contact potential participants first. You may find
great success here, thus minimising your need to do anything else.

Exhaust low-cost options first: Community outreach, net-
working and physician referrals are a few examples of low- or
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no-cost recruitment options, which your site should first
explore.

Work ‘inside out’: Simply put, work your database! Phone
calls, e-mails, postcards, Facebook posts and Twitter tweets should
all be parts of your plan of attack for helping to fill your study [6].

17.3.3 Take the Time to Research
and Understand the Potential Participant

Who is the ideal participant? It is best to narrow this down from
the inclusion criteria on the protocol. Find out where the peak
prevalence/incidence rates are, and let that help guide your deci-
sions [6].

What is going to motivate the patient to participate? There
has to be a motivational factor driving someone to consider
participation. Is it because they are seeking new treatment? Or
perhaps they do not have health insurance and the medical
exams provided at no cost are a benefit for the subject.

Who is the ideal target? While most times this is the potential
subject himself/herself, there are many studies that require the
attendance of a caregiver or family member; an example would
be a moderate-to-severe Alzheimer’s study. For studies like this,
it is important to keep both audiences in mind as you develop
your plan and any messaging [6].

17.3.4 Engage with Sponsors

What do sponsors and CROs want to see with respect to enrol-
ment planning?

A written plan, specific to your site: Just the act of putting an
actual plan on paper will go a long way in the eyes of a sponsor
or CRO. This demonstrates accountability and a willingness to
succeed.
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‘Smart’ planning: As mentioned previously, exhausting low-
or no-cost options, in addition to working ‘inside out’, will be
viewed positively. Planning right from the start, even at feasibil-
ity, is your best approach.

Allocation of budget for each tactic: Site recruitment budgets
are often incredibly lean. Sponsors and CROs will appreciate
you assigning estimated costs to each recruitment tactic.

Justification for recommendations and costs: Along with
costs for each endeavour, it will help to explain why you are
making your recommendations. Perhaps you are recommending
television; your position will be supported if you mention that
television is the most widely used media vehicle in your market
in relation to your target audience.

Metrics, funnel or yield: In the simplest terms, “What will
this deliver?’ Constructing a funnel with an estimated return on
a sponsor’s or CRO’s investment will demonstrate stewardship
over the budget they have provided to you [6].
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Chapter 18

Why We Need Clinical Consent
and Other Documentation

18.1 Introduction

The essential documents for clinical trials are the following [1]:

* Investigator’s brochure

* Clinical study protocol

* Subject information and informed consent form
* Clinical study reports

* Case report form (CRF)

18.2 Investigator’s Brochure (IB)

The IB contains preclinical and clinical information related to
an investigational drug. The information should be presented in
a concise, simple, objective, balanced form. The IB includes a
title page, which provides the sponsor’s name, the identity of the
investigational product (products), an edition number and date
and the number and date of the edition it supersedes as well. The
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sponsor may wish to include a confidentiality statement setting
out the IB as a confidential document. A standard IB usually
includes the following sections [1]:

List of abbreviations

Contents

‘Summary — a brief description of the significant physical,
chemical and pharmaceutical properties of the investigational
product, and also pharmacological, toxicological, pharmaco-
kinetic, metabolic and therapeutic information that is relevant
to the appropriate stage of the clinical trial’.

‘The introduction provides the chemical name (and generic
and trade names, if approved) of the investigational product,
all active components, pharmacological class, the rationale
for performing further research with the investigational prod-
uct and anticipated indications for its use. This section should
provide the general approach to be followed in evaluating the
investigational product’.

‘Physical, chemical and pharmaceutical properties and for-
mulation of the medicinal product’.

Non-clinical studies: this section provides the data from ani-
mal studies regarding the non-clinical pharmacological,
pharmacokinetic, metabolic and toxicological characteristics
of the investigational drug.

Clinical studies: this section provides information on phar-
macokinetics, biotransformation, safety and efficacy in
humans, as well as data on postmarketing experience if the
product under investigation has already been approved for
use for other indications.

Conclusions and guidance for the investigator

References (the references should be provided at the end of
each section)

The IB should be reviewed at least annually and revised as

necessary in compliance with standard procedures established
by the drug development company [1].
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18.2.1 Introduction

“The IB is a compilation of the clinical and nonclinical data on
the investigational product(s) that are relevant to the study of
the product(s) in human subjects. Its purpose is to provide the
information to facilitate understanding of the rationale for, and
compliance with, many key features of the protocol, such as the
dose, dose frequency/interval, methods of administration, and
safety monitoring procedures. The IB also provides insight to
support the clinical management of the study subjects during
the course of the clinical trial. The information should be pre-
sented in a concise, simple, objective, balanced, and nonpro-
motional form that enables a clinician, or potential investigator,
to understand it and make his/her own unbiased risk-benefit
assessment of the appropriateness of the proposed trial. For this
reason, a medically qualified person should generally partici-
pate in the editing of an IB, but the contents of the IB should be
approved by individuals from disciplines generating the
described data [2]’.

“This guidance delineates the minimum information that
should be included in an IB and provides suggestions for its
layout. It is expected that the type and extent of information
available will vary with the stage of development of the investi-
gational product. If the investigational product is marketed and
its pharmacology is widely understood by medical practitioners,
an extensive IB may not be necessary. Where permitted by regu-
latory authorities, a basic product information brochure, pack-
age leaflet, or labelling may be an appropriate alternative,
provided that it includes current, comprehensive, and detailed
information on all aspects of the investigational product that
might be of importance to the investigator. If a marketed product
is being studied for a new use (i.e. a new indication), an IB spe-
cific to that new use should be prepared. The IB should be
reviewed at least annually and revised as necessary in compliance
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with a sponsor’s written procedures. More frequent revision
may be appropriate depending on the stage of development and
the generation of relevant new information. However, in accor-
dance with GCP, relevant new information may be so important
that it should be communicated to the investigators, and possi-
bly to the IRBs/IECs and/or regulatory authorities before it is
included in a revised IB [2]’.

‘Generally, the sponsor is responsible for ensuring that an
up-to-date IB is made available to the investigator(s) and the
investigators are responsible for providing the up-to-date IB to
the responsible IRBs/IECs. In the case of an investigator- spon-
sored trial, the sponsor-investigator should determine whether a
brochure is available from the commercial manufacturer. If the
investigational product is provided by the sponsor-investigator,
then he or she should provide the necessary information to the
trial personnel. In cases where preparation of a formal IB is
impractical, the sponsor-investigator should provide, as a substi-
tute, an expanded background information section in the trial
protocol that contains the minimum current information
described in this guidance [2]’.

18.2.2 General Considerations

The IB should include:

18.2.2.1 Title Page

“This should provide the sponsor’s name, the identity of each of
the investigators and others involved in the trial, details of the
investigational product (i.e. research number, chemical or
approved generic name, and trade name(s) where legally per-
missible and desired by the sponsor), and the release date. It is
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also suggested that an edition number, and a reference to the
number and date of the edition it supersedes, be provided [2]’.

18.2.2.2 Confidentiality Statement

‘The sponsor may wish to include a statement instructing the
investigator/recipients to treat the IB as a confidential document
for the sole information and use of the investigator’s team and
the IRB/IEC [2]".

18.2.2.3 Contents of the Investigator’s Brochure

“The IB should contain the following sections, each with litera-
ture references where appropriate’:

Summary

‘A brief summary (preferably not exceeding two pages) should be
given, highlighting the significant physical, chemical, pharma-
ceutical, pharmacological, toxicological, pharmacokinetic, meta-
bolic, and clinical information available that is relevant to the
stage of clinical development of the investigational product’.

Introduction

‘A brief introductory statement should be provided that contains
the chemical name (and generic and trade name(s) when
approved) of the investigational product(s), all active ingredi-
ents, the investigational product(s)’s pharmacological class and
its expected position within this class (e.g. advantages), the
rationale for performing research with the investigational
product(s), and the anticipated prophylactic, therapeutic, or
diagnostic indication(s). Finally, the introductory statement
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should provide the general approach to be followed in evaluat-
ing the investigational product [2]’.

Physical, Chemical and Pharmaceutical Properties
and Formulation

‘A description should be provided of the investigational product
substance(s) (including the chemical and/or structural
formula(e)), and a brief summary should be given of the relevant
physical, chemical, and pharmaceutical properties’.

‘To permit appropriate safety measures to be taken in the
course of the trial, a description of the formulation(s) to be used,
including excipients, should be provided and justified if clini-
cally relevant. Instructions for the storage and handling of the
dosage form(s) should also be given’.

‘Any structural similarities to other known compounds
should be mentioned [2]’.

Non-clinical Studies
Introduction

‘The results of all relevant non-clinical pharmacology, toxicology,
pharmacokinetic, and investigational product metabolism studies
should be provided in summary form. This summary should
address the methodology used, the results, and a discussion of the
relevance of the findings to the investigated therapeutic and pos-
sible unfavourable and unintended effects in humans [2]’.

‘The information provided may include the following, as
appropriate, if known/available: species tested; number and
sex of animals in each group; unit dose (e.g. milligram/kilo-
gram (mg/kg)); dose interval; route of administration; duration
of dosing; information on systemic distribution; duration of
post-exposure follow-up; and results. Results may include the
following aspects: nature and frequency of pharmacological or
toxic effects; severity or intensity of pharmacological or toxic
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effects; time to onset of effects; reversibility of effects; dura-
tion of effects; and dose response. Tabular format/listings
should be used whenever possible to enhance the clarity of the
presentation [2]’.

‘The following sections should discuss the most important
findings from the studies, including the dose response of
observed effects, the relevance to humans, and any aspects to be
studied in humans. If applicable, the effective and nontoxic dose
findings in the same animal species should be compared (i.e. the
therapeutic index should be discussed). The relevance of this
information to the proposed human dosing should be addressed.
Whenever possible, comparisons should be made in terms of
blood/tissue levels rather than on a mg/kg basis [2]’.

(a) Non-clinical pharmacology
‘A summary of the pharmacological aspects of the investiga-
tional product and, where appropriate, its significant metab-
olites studied in animals should be included. Such a
summary should incorporate studies that assess potential
therapeutic activity (e.g. efficacy models, receptor binding,
and specificity) as well as those that assess safety (e.g. spe-
cial studies to assess pharmacological actions other than the
intended therapeutic effect(s)) [2].
(b) Pharmacokinetics and product metabolism in animals
‘A summary of the pharmacokinetics and biological trans-
formation and disposition of the investigational product in
all species studied should be given. The discussion of the
findings should address the absorption and the local and sys-
temic bioavailability of the investigational product and its
metabolites, and their relationship to the pharmacological
and toxicological findings in animal species [2] .
(c)Toxicology
‘A summary of the toxicological effects found in relevant
studies conducted in different animal species should be
described under the following headings where appropriate’:
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‘Single dose; Repeated dose; Carcinogenicity; Special studies
(e.g. irritancy and sensitization); Reproductive toxicity;
Genotoxicity (mutagenicity) [2] .

Effects in Humans
Introduction

‘A thorough discussion of the known effects of the investiga-
tional product(s) in humans should be provided, including infor-
mation on pharmacokinetics, metabolism, pharmacodynamics,
dose response, safety, efficacy, and other pharmacological
activities. Where possible, a summary of each completed clini-
cal trial should be provided. Information should also be pro-
vided regarding results from any use of the investigational
product(s) other than in clinical trials, such as from experience
during marketing’.

(a) Pharmacokinetics and product metabolism in humans
‘A summary of information on the pharmacokinetics of the
investigational product(s) should be presented, including the
following, if available’:

‘Pharmacokinetics (including metabolism, as appropri-
ate, and absorption, plasma protein binding, distribution,
and elimination)’.

‘Bioavailability of the investigational product (absolute,
where possible, and/or relative) using a reference dosage
form’.

‘Population subgroups (e.g. gender, age, and impaired
organ function)’.

‘Interactions (e.g. product-product interactions and
effects of food)’.

‘Other pharmacokinetic data (e.g. results of population
studies performed within clinical trial(s)) [2] .
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(b) Safety and efficacy

‘A summary of information should be provided about the investi-
gational product’s/products’ (including metabolites, where appro-
priate) safety, pharmacodynamics, efficacy, and dose response that
were obtained from preceding trials in humans (healthy volunteers
and/or patients). The implications of this information should be
discussed. In cases where a number of clinical trials has been com-
pleted, the use of summaries of safety and efficacy across multiple
trials by indications in subgroups may provide a clear presentation
of the data. Tabular summaries of ADRs for all the clinical trials
(including those for all the studied indications) are useful. Important
differences in ADR patterns/incidences across indications or sub-
groups should be discussed’.

‘The IB should provide a description of the possible risks
and ADRs to be anticipated on the basis of prior experiences
with the product under investigation and with related prod-
ucts. A description should also be provided of the precau-
tions or special monitoring to be done as part of the
investigational use of the product(s)’.

(c) Marketing experience

‘The IB should identify countries where the investigational
product has been marketed or approved. Any significant
information arising from the marketed use should be sum-
marised (e.g. formulations, dosages, routes of administra-
tion, and adverse product reactions). The IB should also
identify all the countries where the investigational product
did not receive approval/registration for marketing or was
withdrawn from marketing/registration [2] .

Summary of Data and Guidance for the Investigator

“This section should provide an overall discussion of the non-
clinical and clinical data, and should summarize the information
from various sources on different aspects of the investigational
product(s), wherever possible. In this way, the investigator can
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be provided with the most informative interpretation of the
available data and with an assessment of the implications of the
information for future clinical trials. Where appropriate, the
published reports on related products should be discussed. This
could help the investigator to anticipate ADRs or other problems
in clinical trials. The overall aim of this section is to provide the
investigator with a clear understanding of the possible risks and
adverse reactions, and of the specific tests, observations, and
precautions that may be needed for a clinical trial. This under-
standing should be based on the available physical, chemical,
pharmaceutical, pharmacological, toxicological, and clinical
information on the investigational product(s). Guidance should
also be provided to the clinical investigator on the recognition
and treatment of possible overdose and ADRs, based on previ-
ous human experience, and on the pharmacology of the investi-
gational product [2]’.

18.3 Clinical Study Protocol

After the objectives and design of a clinical study have been
determined, these issues should be documented in the study
protocol. This is a document containing instructions for all the
parties involved in the clinical trial that establishes specific
objectives for each participant and provides guidelines for their
performance. The study protocol should ensure adequate perfor-
mance of the clinical trials and collection and analysis of data
that are further submitted to the regulatory authorities for review
and consideration [1]. The following sections should be included
in the study protocol [1]:

¢ Introduction (brief description of the problem and treatment
regimen(s))
e Objectives and purposes of the study
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e Study duration
e Number of subjects

¢ Informed consent
e Opinion of the ethics committee
* Subject selection criteria:

— Inclusion criteria
— Exclusion criteria

e Methodology:

— Study plan

— Study schedule

— Study visits

— Study assessments/procedures
— Definition of efficacy endpoints
— Treatment cycles

e Safety reporting:

Adverse events (AEs)

— Serious adverse events (SAEs)

Abnormal laboratory test values

Abnormal values of other safety parameters
— Withdrawal from the study

¢ Clinical laboratory parameters
e Other safety parameters

¢ Concomitant medications

e Data analysis

e Appendixes

The following appendixes may be included in the study pro-
tocol: patient information sheet/written information and/or
ICF. Instruction sheet (e.g. for study subjects or study site staff).

Terms (both medical and law terms) that may be difficult for
study subjects to understand should be avoided in the produc-
tion of the abovementioned documents containing patient
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information. If special terms are used in the documents, they
should be clarified or explained [1].

18.3.1 Protocol Amendment

A protocol amendment describes major changes to the initial
study protocol. A protocol amendment must be again approved
by the ethics committee [1].

18.4 Informed Consent

Informed consent is one of the most important elements of the
system that ensures the ethics of medical experiments and
protection of the rights of the study subjects. Informed con-
sent is the process by which a subject voluntarily confirms
his/her willingness to participate in a clinical trial, after hav-
ing been informed of all aspects of the study. Informed con-
sent should be documented by means of a written, signed and
dated ICF.

Potential subjects should be informed of the objectives and
methods of the study, the drug product and treatment regimen,
the available alternative treatments, potential risks and benefits,
and possible complications and discomforts that may arise from
participation in the study.

Based on information that he/she has received and under-
stood, the potential subject must freely give consent to par-
ticipate in a study. The informed consent should not be
obtained through inducement or coercion. The subject should
be aware that he/she may withdraw from the study at any
time and that this will not affect his/her future medical care
in any way [1].
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18.4.1 The Main Principles of Informed Consent

The subject should be informed of the following [1]:

* The purposes of the trial

* The methods of the trial

¢ The study drug(s) and treatment regimens

¢ Available alternative treatment(s)

* The potential risks and benefits and possible discomforts

The subject should understand [1]:

e That informed consent should be given freely

e That consent should not be obtained through inducement or
coercion

e That he/she may withdraw from the study at any time

e That withdrawal from the study will not affect his/her future
medical care

18.5 Study Progress Reports

The investigator should provide written reports on study prog-
ress to the ethics committee. These may be the interim report on
the interim results of the study and their assessment based on the
analysis conducted in the course of the study, or the final report,
a full, comprehensive description of the study including descrip-
tions of the investigational materials and study design, as well
as the presentation and assessment of the results of a statistical
analysis. Additionally, the investigator should prepare written
reports on all major changes that might affect study perfor-
mance and/or increase risk to study subjects. These are the fol-
lowing: AE report or ADR report, patient entry form (patient
entry card/patient notification form) and patient withdrawal
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form, protocol deviation/violation report, study termination
report, etc.

Reporting on study progress is the responsibility of not only
the investigator but also the study monitor, who should provide
written reports on each study monitoring visit (monitor report).
The expert report is prepared for the regulatory authorities by an
expert in the appropriate field (company officer or independent
person) and covers different aspects of drug development [1].

18.6 Case Record Form (CRF)

The CREF is a paper or electronic document designed to record
all the information for an individual study subject required by
the study protocol.

The case record form is used for several purposes [1]:

» To ensure data collection in accordance with the study protocol

e To ensure fulfilling of the regulatory authorities’ require-
ments for data collection

e To facilitate effective, comprehensive data processing and
analysis, and results reporting, and to promote safety data
sharing between the study team and other departments of the
institution

The data collected at the study site during the course of a
study should be comprehensive and provide true and fair infor-
mation on what happened to each study subject. The study will
reliably answer questions concerning the efficacy and safety of
the investigational drug only if the above criteria are met.

All CRFs should include the following data:

e Study title and number
¢ Investigator’s name
¢ Study subject/patient ID (number and initials)
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 Inclusion/exclusion criteria

e Demographic data

e Detailed description of dosage regimens of investigational
drug

¢ Concomitant treatment

¢ AEs (side effects and intercurrent diseases)

e Conclusion on subject’s health

» Investigator’s signature and date

Additionally, CRFs should include special pages to record
the following information [1]:

e Past medical history

¢ Results of physical examination

e Primary and secondary diagnoses

¢ Relevant previous treatment

¢ Baseline characteristics, results of interim assessments, eval-
uation of efficacy endpoints, laboratory tests, description of
study procedures, etc.

All CRFs should be legible and suitable for duplication and
possible additional sharing.
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Chapter 19
Monitoring the Trial

19.1 Purpose

‘The purposes of trial monitoring are to verify that’:
(a) ‘The rights and well being of human subjects are protected’.

(b) ‘The reported trial data are accurate, complete, and verifi-
able from source documents’.

(c) ‘The conduct of the trial is in compliance with the currently
approved protocol/amendment(s), with GCP, and with
applicable regulatory requirement(s) [1-3]’.

19.2 Selection and Qualifications of Monitors

(a) ‘Monitors should be appointed by the sponsor’.

(b) ‘Monitors should be appropriately trained, and should have
the scientific and/or clinical knowledge needed to monitor
the trial adequately. A monitor’s qualifications should be
documented’.
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(c) ‘Monitors should be thoroughly familiar with the investiga-
tional product(s), the protocol, written ICF and any other writ-
ten information to be provided to subjects, the sponsor’s SOPs,
GCP, and the applicable regulatory requirement(s) [1-3]’.

19.3 Extent and Nature of Monitoring

‘The sponsor should ensure that trials are adequately monitored.
The sponsor should determine the appropriate extent and nature
of monitoring. The determination of the extent and nature of
monitoring should be based on considerations such as the objec-
tive, purpose, design, complexity, blinding, size, and endpoints
of the trial. In general, there is a need for on-site monitoring
before, during, and after the trial; however, in exceptional cir-
cumstances, the sponsor may determine that central monitoring
in conjunction with procedures such as investigators’ training
and meetings, and extensive written guidance, can assure appro-
priate conduct of the trial in accordance with GCP. Statistically
controlled sampling may be an acceptable method for selecting
the data to be verified [1-3]".

19.4 Monitor’s Responsibilities

‘The monitor(s), in accordance with the sponsor’s requirements,
should ensure that the trial is conducted and documented prop-
erly by carrying out the following activities when relevant and
necessary to the trial and the trial site’:

1. ‘Acting as the main line of communication between the
sponsor and the investigator’.
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2. ‘Verifying that the investigator has adequate qualifications
and resources (and that these remain adequate throughout
the trial period, and that the staff and facilities, including
laboratories and equipment, are adequate to safely and
properly conduct the trial and that they remain adequate
throughout the trial period)’.

3. ‘Verifying, for the investigational product(s)’:

(a) ‘That storage times and conditions are acceptable, and
that supplies are sufficient throughout the trial’.

(b) ‘That the investigational product(s) is supplied only to
subjects who are eligible to receive it and at the protocol-
specified dose(s)’.

(c) ‘That subjects are provided with necessary instruction
on properly using, handling, storing, and returning the
investigational product(s)’.

(d) ‘That the receipt, use, and return of the investigational
product(s) at the trial sites are controlled and docu-
mented adequately’.

(e) ‘That the disposition of unused investigational
product(s) at the trial sites complies with applicable
regulatory requirement(s) and is in accordance with the
sponsor’s authorised procedures’.

4. “Verifying that the investigator follows the approved proto-
col and all approved amendment(s), if any’.

5. ‘Verifying that written informed consent was obtained
before each subject’s participation in the trial’.

6. ‘Ensuring that the investigator receives the current IB, all
documents, and all trial supplies needed to conduct the trial
properly and to comply with the applicable regulatory
requirement(s)’.

7. ‘Ensuring that the investigator and the investigator’s trial
staff are adequately informed about the trial’.
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8.

10.

11.

12.

13.

14.

19 Monitoring the Trial

‘Verifying that the investigator and the investigator’s trial
staff are performing the specified trial functions, in accor-
dance with the protocol and any other written agreement
between the sponsor and the investigator/institution, and
have not delegated these functions to unauthorised
individuals’.

. “Verifying that the investigator is enrolling only eligible

subjects’.

‘Reporting the subject recruitment rate’.

‘Verifying that source data/documents and other trial
records are accurate, complete, kept up-to-date, and
maintained’.

‘Verifying that the investigator provides all the required
reports, notifications, applications, and submissions, and
that these documents are accurate, complete, timely, legible,
dated, and identify the trial’.

‘Checking the accuracy and completeness of CRF entries,
source data/documents, and other trial-related records
against each other. The monitor, specifically, should verify
that’:

(a) ‘The data required by the protocol are reported accu-
rately on CRFs and are consistent with the source data/
documents’.

(b) ‘Any dose and/or therapy modifications are well docu-
mented for each of the trial subjects’.

(c) ‘Adverse events, concomitant medications, and inter-
current illnesses are reported in accordance with the
protocol on the CRFs’.

(d) “Visits that the subjects fail to make, tests that are not
conducted, and examinations that are not performed are
clearly reported as such on the CRFs’.

(e) °‘All withdrawals and dropouts of enrolled subjects from
the trial are reported and explained on the CRFs’.

‘Informing the investigator of any CRF entry error, omis-
sion, or illegibility. The monitor should ensure that appro-



19.6 Monitoring Report 177

priate corrections, additions, or deletions are made, dated,
explained (if necessary), and initialled by the investigator or
by a member of the investigator’s trial staff who is autho-
rised to initial CRF changes for the investigator. This
authorisation should be documented’.

15. ‘Determining whether all AEs are appropriately reported
within the time periods required by GCP, the ICH Guidance
for Clinical Safety Data Management: Definitions and
Standards for Expedited Reporting, the protocol, the IRB/IEC,
the sponsor, and the applicable regulatory requirement(s)’.

16. ‘Determining whether the investigator is maintaining the
essential documents’

17. ‘Communicating deviations from the protocol, SOPs, GCP,
and the applicable regulatory requirements to the investiga-
tor and taking appropriate action designed to prevent recur-
rence of the detected deviations [1-3]".

19.5 Monitoring Procedures

“The monitor(s) should follow the sponsor’s established written
SOPs as well as the procedures that are specified by the sponsor
for monitoring a specific trial [1-3]’.

19.6 Monitoring Report

(a) ‘The monitor should submit a written report to the sponsor
after each trial-site visit or trial-related communication’.

(b) ‘Reports should include the date, site, name of the moni-
tor, and name of the investigator or other individual(s)
contacted’.

(c) ‘Reports should include a summary of what the monitor
reviewed and the monitor’s statements concerning the sig-
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(d)

19 Monitoring the Trial

nificant findings/facts, deviations and deficiencies, conclu-
sions, actions taken or to be taken, and/or actions
recommended to secure compliance’.

‘The review and follow-up of the monitoring report by the
sponsor should be documented by the sponsor’s designated
representative [1-3]’.
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Chapter 20
Inspection

20.1 Introduction

The IND regulations went into effect in 1963. Ever since, the
US FDA has conducted clinical site inspections under what is
known as the bioresearch monitoring programme. The agency
now conducts several hundred inspections of clinical investiga-
tors annually to obtain compliance with the regulations and to
ensure that data submitted to the FDA are substantiated by
appropriate records.

An FDA inspection is not an indictment and generally does
not mean that the investigator’s work is suspect. It is simply a
quality assurance process that is used to verify clinical data and
regulatory compliance. That said, it can still be an unnerving
experience, particularly if you are not prepared. Hopefully, the
information presented here, much of it taken directly from infor-
mation provided by the FDA, will help you and your staff better
understand the process and how to ‘survive’ it [1].

Regulatory inspections are an important and essential part of
clinical research; they are required to evaluate the integrity of
the data submitted to health authorities, the presence of
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infrastructure to conduct clinical research, measures imple-
mented to protect patient’s interest and safety, the adequacy of
site/sponsor quality systems and verification of compliance with
the principles of ICH-GCP as well as with local regulations [2].

Inspections generally occur after submission of data for mar-
keting approval of an investigational drug; however, inspections
may happen at any time during the performance of a trial, as in
the FDA’s Early Intervention Program [2].

All health authorities, such as the US FDA, EMA and others
to whom data have been submitted from Indian site(s), may
conduct inspections at the respective study sites [2].

20.2 The Types of Inspections

The most common type of inspection is classified by the FDA as
a ‘routine’ inspection and is generally triggered by an NDA sub-
mission. Routine inspections account for over 80 % of the inspec-
tions performed by the FDA each year. Generally, the clinical
investigators who enrol the most patients in the NDA’s pivotal
trials are the most likely candidates for a routine inspection.

‘For-cause’ inspections are much more infrequent and gener-
ally arise only when the agency receives reports of, or otherwise
becomes aware of, suspicious behaviour by a clinical investiga-
tor. What might prompt the FDA to conduct a ‘for-cause’
inspection? Here are a few things that certainly raise the odds of
being selected for an audit:

¢ Conducting a large volume of clinical trials

e Conducting clinical studies outside one’s field of
specialisation

* Reporting significantly better efficacy, fewer adverse effects
or different laboratory results than other investigators study-
ing the same drug
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Having apparent access in too many patients with a specific
disease state for the locale or practice setting

Complaints from a patient or sponsor of an alleged violation
of the regulations, protocol or human rights [1]

Before the inspection, assemble the following documents in

a private area, removing any materials related to any other
study [1]:

L]

L]

L]

Protocol.

IB and IND safety reports.

Form FDA 1572 with accompanying CVs.

IRB correspondence, including approval documentation and
final report to IRB and sponsor.

IRB-approved ICF.

IRB-approved advertising.

Study-related correspondence, excluding investigator agree-
ment and financial information.

Monitor sign-in log.

Laboratory certification documents.

Drug accountability records.

Each subject’s signed informed consent.

Also, assess the support areas (pharmacy, laboratory) to be
sure they are properly prepared; the FDA may tour the
facility.

Finally, be prepared to answer the following questions:
Where was the study done?

What special equipment was used?

Who assisted in performing the study?

What were each person’s specific duties?

Describe the sponsor’s monitoring procedures and your inter-
action with the monitor.

How did you account for the drug received, dispensed to/
returned from subjects? Were all drugs returned to the
sponsor?
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The following items are routinely examined [1]:

¢ Adequacy of communication with the IRB, including the ini-
tial submission document, AE reporting and progress reports

e Completeness of accountability documentation for the
receipt, storage, administration and return of test articles
(drug, device, etc.)

e Compliance with the study protocol and documentation that
each deviation/amendment received IRB and sponsor approval

e Appropriateness of the informed consent process (Did the
patient properly consent? Was the correct IRB-approved ver-
sion used?)

e Prompt and complete reporting of AEs to the IRB and
sponsor

e Compliance with the record retention requirements and that
the investigator had immediate access to the study records
during the trial

¢ Adequate monitoring of the site and communication with the
sponsor

The inspector’s next step is to audit the data. He will compare
the data that were submitted to the agency with the medical
charts and source documents supporting the data. This would
include medical charts, laboratory reports, the drug accountabil-
ity logs, pharmacy records and similar study documents. This
review will not be limited to the data collected during the trial.
The inspector will review data from both before and after the
subject’s participation. This is to ensure the subject had the
medical condition under treatment and that excluded medica-
tions were not given to the subject during the study period.
Generally, only a subset of the data will be reviewed, but this
could be expanded if the inspector finds problems with the ini-
tial sample. When the inspector has completed the audit, she/he
will meet with the investigator to discuss the findings.

After her/his visit, the FDA inspector will write an establish-
ment inspection report and submit it to FDA headquarters. It is
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not routinely sent to the investigator or sponsor. After the report
has been evaluated, the investigator will receive a letter. There
are three possible scenarios for this letter.

The letter may simply acknowledge that the inspection has
been completed and no significant deficiencies have been
found. Only 20 % of inspections result in this type of letter. The
letter may list deficiencies noted during the investigation but
indicate that no specific response is necessary. However, the
investigator should take voluntary steps to correct and improve
this situation as these areas will be the focus of the next inves-
tigation. About 70 % of inspections result in this type of letter
[1]. The third type of letter, comprising the last 10 %, describes
serious negative findings identified by the inspector. In this
case, the investigator’s status and the data collected during the
trial are in serious jeopardy. An immediate detailed response is
required to explain how these discrepancies will be addressed.
This would be an ideal time to get help from the sponsor; the
pharmaceutical company has a lot at stake here as well! Failure
to adequately respond can result in the investigator being dis-
qualified from conducting other studies, rejection of the study
data and perhaps the entire marketing application and even
potential criminal proceedings. Investigators referred for crimi-
nal prosecution are generally clinical investigators who have
knowingly or willingly submitted false information to a
research sponsor [1].

Within 4-6 months, the establishment inspection report is
available upon request to the investigator, the sponsor and the
general public (including other potential sponsors) via the
Freedom of Information Act. Sponsors and CROs routinely
obtain this information when evaluating potential research sites.
If a site has a discrepancy noted by the FDA inspector, it will not
necessarily cause it to be passed over for future studies, but
those responsible will certainly need to show the potential spon-
sor that the discrepancy has been addressed and procedures to
prevent future recurrences have been implemented [1].
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20.3 Pre-inspection Activities

Health authorities generally contact sponsors to arrange for site
inspections and confirmation of dates. Subsequently, there may
be direct communication between health authorities and sites.
Inspectors may request pre-inspection documents such as the
curriculum vitae of (sub)investigators, SAEs and also documen-
tation of sponsor oversight, such as monitoring reports. It should
be noted that site data (as submitted in a marketing approval
package) would generally have been thoroughly reviewed by
assessors, inspectors and other subject matter experts before
inspection. Therefore, inspectors may come prepared with spe-
cific queries about safety and efficacy data, GCP compliance
issues and/or other points [2].

The sponsor role is to coordinate between inspectors and site
personnel and ensure that all documents are present/made avail-
able during inspection, all internal subject matter experts have
been informed to be available for any queries/document requests,
site personnel are available, appointments have been made for
facility tour/queries with all departments involved in study (e.g.
laboratories, pharmacy, radiology, archival, etc.) and logistics
have been taken care of. Usually sites need to sign a statement to
confirm that access to patient files will be granted [2].

20.4 Inspection Process

Generally, inspections are conducted by either one or two
inspectors and may last for 1 week depending on the study [2].
All site personnel who had a significant role in the conduct of
the trial should be present during the inspection — principal
investigator (PI), sub-investigators (SIs), study coordinator
(SC), radiologists, lab personnel and pharmacists [2]. Sponsor
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representatives may be present at the site to facilitate the pro-
cess; however, it should be clearly understood by all personnel
that site inspection and site personnel should be at the forefront.
Undue interference by sponsors may not be taken well by the
inspectors [2].

The inspection starts with an opening meeting at which intro-
ductions are made, and the purpose of the inspection is dis-
cussed. The Pl/representative makes a general presentation about
the site and study and addresses initial questions from inspectors.
It is an appropriate time to discuss the inspection schedule, avail-
ability of site personnel, logistic arrangements, etc. to ensure the
smooth performance of the inspection, with minimum interfer-
ence in routine site schedules. If there have been important
deviations from GCP, it might be wise to be frank with the
inspectors and explain why they occurred and how measures
were taken to prevent them from happening again [2].

The inspection generally involves a facility tour to evaluate
site infrastructure as well as the site’s (written) standard opera-
tion procedures and processes for their adequacy to conduct
clinical trials. It may include laboratories (if study-related labo-
ratory tests were done locally) and a review of laboratory equip-
ment, process, calibrations, quality control methods, accreditation
documents and training and handling of study-specific labora-
tory queries; radiology/other equipment used in the study, their
calibration and maintenance schedule; archival storage area for
documents and its security, pest controls, humidity and fire con-
trols; investigational drug storage accessibility, security, storage
conditions, temperature records, thermometer calibrations, stock
checks, labelling and accountability logs; and outpatient depart-
ment and clinical trial facility [2].

The inspection focus is on the investigator’s role in the study,
the delegation of duties (with documentation), qualification of
site staff and ethical issues including the consent process and
ethics committee review [2].
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The data review generally includes subject history,
informed consent, subject eligibility, investigational drug
administration, compliance, safety reporting, compliance
with study procedures and other study-specific issues. There
is frequent interaction between inspectors and site personnel
to clarify points and issues and to provide supporting docu-
ments [2].

The inspection also involves team member interviews — PI,
SI, SC and laboratory personnel, among others. The sponsor/
monitor may also be interviewed to evaluate their supervision,
protocol knowledge and adequacy to identify and resolve
issues [2].

The inspectors may also focus on insurance coverage for
subjects and a disaster plan in case of an emergency like fire or
flood, among other related matters [2].

At the end, there is an exit meeting where findings are shared
with site and sponsor personnel. Only if the investigator agrees,
the sponsor may attend the closeout meeting. This also provides
an opportunity for site personnel to clarify any points concern-
ing the findings or to provide a better context for some of the
points raised [2].

20.5 Communication of Results

The FDA may issue a list of findings referred to as FD483, which
is handed over to the principal investigator at the end of the
inspection. A detailed inspection report is issued to the site, and
inspection results are entered into the FDA database. The find-
ings are classified into the following: no action indicated, no
objectionable conditions or practices were found during the
inspection; voluntary action indicated, objectionable conditions
were found but the problems do not justify further regulatory
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action and any corrective action is left to the investigator to take
voluntarily; and official action indicated, objectionable condi-
tions were found and regulatory and/or administrative sanctions
by the FDA are indicated [2].

While not all FDA inspections require a written response, in
general practice, the site/sponsor will review the findings, anal-
yse the root cause and submit an effective CAPA plan to the
FDA within 15 days [2].

The reporting inspector on behalf of the EMA also issues a
report of the main findings to the company inspected. The find-
ings are classified into critical, major and minor. The site and
sponsor have to provide response/remedial actions within 15
days [2].

Some national health authorities may give a 30-day timeline
for a response [2].

20.6 Common Findings

Protocol noncompliance, inadequate/inaccurate records, inad-
equate drug accountability, informed consent issues and
adverse event reporting were some of the most common find-
ings observed during recent FDA inspections. The warning
letter clearly demonstrates that GCP violations are unaccept-
able; in the event they occur, immediate and effective action is
expected. The principal investigator is responsible for the
site’s compliance to GCP norms and will be held accountable
for noncompliance; lack of or delayed action plans to resolve
and prevent the issues may result in further actions by the
FDA. In addition, the sponsor may be criticised for not having
identified the issues and not taking action, such as holding
further patient enrolment until the issues were resolved or had
improved [2].
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Chapter 21

Ethics: Institutional Review
Board/Independent Ethics
Committee (IRB/IEC)

21.1 Responsibilities

1. ‘An IRB/IEC should safeguard the rights, safety, and well
being of all trial subjects. Special attention should be paid to
trials that may include vulnerable subjects’.

2. ‘The IRB/IEC should obtain the following documents’:

“Trial protocol(s)/amendment(s), written ICF(s) and con-
sent form updates that the investigator proposes to use in the
trial, subject recruitment procedures (e.g. advertisements),
written information to be provided to subjects, IB, available
safety information, information about payments and com-
pensation available to subjects, the investigator’s current cur-
riculum vitae and/or other documentation evidencing
qualifications, and any other documents that the IRB/IEC
may require to fulfil its responsibilities. The IRB/IEC should
review a proposed clinical trial within a reasonable time and
document their views in writing, clearly identifying the trial,
the documents reviewed, and the dates for the following’:

— ‘Approval/favourable opinion’
— ‘Modifications required prior to its approval/favour-
able opinion’

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 189
DOI 10.1007/978-3-319-44344-7_21,
© Springer International Publishing Switzerland 2017



190 21 Ethics: Institutional Review Board/Independent Ethics

— ‘Disapproval/negative opinion’
— ‘Termination/suspension of any prior approval/favour-
able opinion’

3. ‘The IRB/IEC should consider the qualifications of the inves-
tigator for the proposed trial, as documented by a current cur-
riculum vitae and/or by any other relevant documentation the
IRB/IEC requests’.

4. ‘The IRB/IEC should conduct a continuing review of each
ongoing trial at intervals appropriate to the degree of risk to
human subjects, but at least once per year’.

5. ‘The IRB/IEC may request more information. In the judg-
ment of the IRB/IEC, the additional information would add
meaningfully to the protection of the rights, safety, and/or
well being of the subjects’.

6. ‘When a non-therapeutic trial is to be carried out with the con-
sent of the subject’s legally acceptable representative, the IRB/
IEC should determine that the proposed protocol and/or other
document(s) adequately address relevant ethical concerns and
meet applicable regulatory requirements for such trials’.

7. ‘Where the protocol indicates that prior consent of the trial
subject or the subject’s legally acceptable representative is
not possible, the IRB/IEC should determine that the proposed
protocol and/or other document(s) adequately address rele-
vant ethical concerns and meet applicable regulatory require-
ments for such trials (i.e. in emergency situations)’.

8. ‘The IRB/IEC should review both the amount and method of
payment to subjects to ensure that neither presents problems
of coercion or of undue influence on the trial subjects.
Payments to a subject should be pro-rated and not wholly
contingent on completion of the trial by the subject’.

9. ‘The IRB/IEC should ensure that information regarding pay-
ment to subjects, including the methods, amounts, and schedule
of payment to trial subjects, is set forth in the written ICF and any
other written information to be provided to subjects. The way in
which payment will be pro-rated should be specified [1-3]’.
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21.2 Composition, Functions and Operations

1. “The IRB/IEC should consist of a reasonable number of
members, who collectively have the qualifications and expe-
rience to review and evaluate the science, medical aspects,
and ethics of the proposed trial. It is recommended that the
IRB/IEC should include’:

(a) ‘At least five members’

(b) ‘Atleast one member whose primary area of interest is in
a non-scientific area’

(c) ‘At least one member who is independent of the institu-
tion/trial site’

‘Only those IRB/IEC members who are independent
of the investigator and the sponsor of the trial should
vote/provide opinion on a trial-related matter. A list of
IRB/IEC members and their qualifications should be
maintained’.

2. ‘The IRB/IEC should perform its functions according to
written operating procedures, maintain written records of its
activities and minutes of its meetings, and comply with the
GCP and applicable regulatory requirement(s)’.

3. ‘An IRB/IEC should make its decisions at announced meet-
ings at which at least a quorum, as stipulated in its written
operating procedures, is present’.

4. ‘Only members who participate in the IRB/IEC review and
discussion should vote/provide their opinion and/or
advise’.

5. ‘The investigator may provide information on any aspect of
the trial, but should not participate in the deliberations of the
IRB/IEC or in the vote/opinion of the IRB/IEC’.

6. ‘An IRB/IEC may invite non-members with expertise in spe-
cial areas for assistance [1-3]’.
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21.3 Procedures

‘The IRB/IEC should establish, document in writing, and follow
its procedures, which should include’:

1.

2.

> w

‘Determining its composition (names and qualifications of the
members) and the authority under which it is established’
‘Scheduling, notifying its members of, and conducting, its
meetings’

‘Conducting initial and continuing review of trials’
‘Determining the frequency of a continuing review, as appropriate’

. ‘Providing, according to the applicable regulatory require-

ments, expedited review and approval/favourable opinion of
minor change(s) in ongoing trials that have the approval/
favourable opinion of the IRB/IEC’

. ‘Specifying that no subject should be admitted to a trial

before the IRB/IEC issues its written approval/favourable
opinion of the trial’

. ‘Specifying that no deviations from, or changes to, the protocol

should be initiated without prior written IRB/IEC approval/
favourable opinion of an appropriate amendment, except when
necessary to eliminate immediate hazards to the subjects or when
the change(s) involves only logistical or administrative aspects of
the trial (e.g. change of monitor(s), telephone number(s))’

. ‘Specifying that the investigator should promptly report to

the IRB/IEC’:

(a) ‘Deviations from, or changes to, the protocol to eliminate
immediate hazards to the trial subjects’

(b) ‘Changes increasing the risk to subjects and/or affecting
significantly the conduct of the trial’

(c) ‘All ADRs that are both serious and unexpected’

(d) ‘New information that may affect adversely the safety of
the subjects or the conduct of the trial’
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9. ‘Ensuring that the IRB/IEC promptly notifies in writing the
investigator/institution concerning’:

(a) ‘Its trial-related decisions/opinions’
(b) ‘The reasons for its decisions/opinions’
(c) ‘Procedures for appeal of its decisions/opinions [1-3]’

21.4 Records

‘The IRB/IEC should retain all relevant records (e.g. written
procedures, membership lists, lists of occupations/affiliations of
members, submitted documents, minutes of meetings, and cor-
respondence) for a period of at least 3 years after completion of
the trial and make them available upon request from the regula-
tory authority(ies)’.

‘The IRB/IEC may be asked by investigators, sponsors, or
regulatory authorities to provide copies of its written procedures
and membership lists [1-3]".
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Chapter 22
Responsibilities of the Investigator

22.1 Investigator’s Qualifications

and Agreements

. “The investigator(s) should be qualified by education, train-
ing, and experience to assume responsibility for the proper
conduct of the trial, should meet all the qualifications speci-
fied by the applicable regulatory requirement(s), and should
provide evidence of such qualifications through an up-to-date
curriculum vitae and/or other relevant documentation
requested by the sponsor, the IRB/IEC, and/or the regulatory
authority(ies)’.

. “The investigator should be thoroughly familiar with the
appropriate use of the investigational product(s), as described
in the protocol, in the current IB, in the product information,
and in other information sources provided by the sponsor’.

. ‘The investigator should be aware of, and should comply
with, GCP and the applicable regulatory requirements’.

. ‘The investigator/institution should permit monitoring and
auditing by the sponsor, and inspection by the appropriate
regulatory authority(ies)’.
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5. ‘The investigator should maintain a list of appropriately qual-
ified persons to whom the investigator has delegated signifi-
cant trial-related duties’ [1-3].

22.2 Adequate Resources

1. ‘The investigator should be able to demonstrate (e.g. based
on retrospective data) a potential for recruiting the required
number of suitable subjects within the agreed recruitment
period’.

2. ‘The investigator should have sufficient time to conduct and
complete the trial properly within the agreed trial period’.

3. ‘The investigator should have available an adequate number
of qualified staff and adequate facilities for the foreseen dura-
tion of the trial to conduct the trial properly and safely’.

4. ‘The investigator should ensure that all persons assisting with
the trial are adequately informed about the protocol, the
investigational product(s), and their trial-related duties and
functions [1-3]".

22.3 Medical Care of Trial Subjects

1. ‘A qualified physician (or dentist, when appropriate), who is
an investigator or a sub-investigator for the trial, should be
responsible for all trial-related medical (or dental)
decisions’.

2. ‘During and following a subject’s participation in a trial, the
investigator/institution should ensure that adequate medical
care is provided to the subject for any AEs, including clini-
cally significant laboratory values, related to the trial. The
investigator/institution should inform a subject when medical
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care is needed for intercurrent illness(es) of which the inves-
tigator becomes aware’.

3. ‘It is recommended that the investigator inform the subject’s
primary physician about the subject’s participation in the trial
if the subject has a primary physician and if the subject agrees
to the primary physician being informed’.

4. ‘Although a subject is not obliged to give his/her reason(s)
for withdrawing prematurely from a trial, the investigator
should make a reasonable effort to ascertain the reason(s),
while fully respecting the subject’s rights [1-3]".

22.4 Communication with IRB/IEC

1. ‘Before initiating a trial, the investigator/institution should
have written and dated approval/favourable opinion from the
IRB/IEC for the trial protocol, a written ICF, consent form
updates, subject recruitment procedures (e.g. advertise-
ments), and any other written information that is to be pro-
vided to subjects’.

2. ‘As part of the investigator’s/institution’s written application
to the IRB/IEC, the investigator/institution should provide
the IRB/IEC with a current copy of the IB. If the IB is updated
during the trial, the investigator/institution should supply a
copy of the updated IB to the IRB/IEC’.

3. ‘During the trial the investigator/institution should provide to
the IRB/IEC all documents subject to its review [1-3]’.

22.5 Compliance with Protocol

1. ‘The investigator/institution should conduct the trial in com-
pliance with the protocol agreed to by the sponsor and, if
required, by the regulatory authority(ies), and that which was



198 22 Responsibilities of the Investigator

given approval/favourable opinion by the IRB/IEC. The
investigator/institution and the sponsor should sign the proto-
col, or an alternative contract, to confirm their agreement’.

2. ‘The investigator should not implement any deviation from,
or changes to, the protocol without the agreement of the
sponsor and prior review and documented approval/favour-
able opinion from the IRB/IEC of an amendment, except
where necessary to eliminate an immediate hazard(s) to trial
subjects, or when the change(s) involves only logistical or
administrative aspects of the trial (e.g. change of monitor(s),
change of telephone number(s))’.

3. ‘The investigator, or person designated by the investigator,
should document and explain any deviation from the approved
protocol’.

4. ‘The investigator may implement a deviation from, or a
change in, the protocol to eliminate an immediate hazard(s)
to trial subjects without prior IRB/IEC approval/favourable
opinion. As soon as possible, the implemented deviation or
change, the reasons for it, and, if appropriate, the proposed
protocol amendment(s) should be submitted’:

(a) “To the IRB/IEC for review and approval/favourable
opinion’

(b) ‘To the sponsor for agreement and, if required’

(c) ‘To the regulatory authority(ies) [1-3]

22.6 Investigational Product(s)

1. ‘Responsibility for investigational product(s) accountability
at the trial site(s) rests with the investigator/institution’.

2. ‘Where allowed/required, the investigator/institution may/
should assign some or all of the investigator’s/institution’s duties
for investigational product(s) accountability at the trial site(s) to
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an appropriate pharmacist or another appropriate individual who
is under the supervision of the investigator/institution’.

3. ‘The investigator/institution and/or a pharmacist or other
appropriate individual, who is designated by the investigator/
institution, should maintain records of the product's delivery
to the trial site, the inventory at the site, the use by each sub-
ject, and the return to the sponsor or alternative disposition of
unused product(s). These records should include dates, quan-
tities, batch/serial numbers, expiration dates (if applicable),
and the unique code numbers assigned to the investigational
product(s) and trial subjects. Investigators should maintain
records that document adequately that the subjects were pro-
vided the doses specified by the protocol and reconcile all
investigational product(s) received from the sponsor’.

4. ‘The investigational product(s) should be stored as specified
by the sponsor and in accordance with applicable regulatory
requirement(s)’.

5. ‘The investigator should ensure that the investigational product(s)
are used only in accordance with the approved protocol’.

6. ‘The investigator, or a person designated by the investigator/
institution, should explain the correct use of the investiga-
tional product(s) to each subject and should check, at inter-
vals appropriate for the trial, that each subject is following
the instructions properly [1-3]".

22.7 Randomisation Procedures and Unblinding

‘The investigator should follow the trial’s randomisation proce-
dures, if any, and should ensure that the code is broken only in
accordance with the protocol. If the trial is blinded, the investigator
should promptly document and explain to the sponsor any prema-
ture unblinding (e.g. accidental unblinding, unblinding due to a
serious AE) of the investigational product(s) [1-3]".
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22.8 Informed Consent of Trial Subjects

1. ‘In obtaining and documenting informed consent, the inves-
tigator should comply with the applicable regulatory
requirement(s), and should adhere to GCP and to the ethical
principles that have their origin in the Declaration of
Helsinki. Before the beginning of the trial, the investigator
should have the IRB/IEC’s written approval/favourable
opinion of the written ICF and any other written informa-
tion that is to be provided to subjects’.

2. ‘The written ICF and any other written information that is to
be provided to subjects should be revised whenever impor-
tant new information becomes available that may be rele-
vant to the subject’s consent. Any revised written ICF, and
written information should receive the IRB/IEC’s approval/
favourable opinion in advance of use. The subject or the
subject’s legally acceptable representative should be
informed in a timely manner if new information becomes
available that may be relevant to the subject’s willingness to
continue participation in the trial. The communication of
this information should be documented’.

3. ‘Neither the investigator nor the trial staff should coerce or
unduly influence a subject to participate or to continue to
participate in a trial’.

4. ‘None of the oral and written information concerning the
trial, including the written ICF, should contain any language
that causes the subject or the subject’s legally acceptable
representative to waive or to appear to waive any legal
rights, or that releases or appears to release the investigator,
the institution, the sponsor, or their agents from liability for
negligence’.

5. ‘The investigator, or a person designated by the investigator,
should fully inform the subject or, if the subject is unable to
provide informed consent, the subject’s legally acceptable
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representative, of all pertinent aspects of the trial including
the written information given approval/favourable opinion
by the IRB/IEC’.

6. ‘The language used in the oral and written information
about the trial, including the written ICF, should be as non-
technical as practical and should be understandable to the
subject or the subject’s legally acceptable representative and
the impartial witness, where applicable’.

7. ‘Before informed consent may be obtained, the investigator,
or a person designated by the investigator, should provide
the subject or the subject’s legally acceptable representative
ample time and opportunity to inquire about details of the
trial and to decide whether to participate in the trial. All
questions about the trial should be answered to the satisfac-
tion of the subject or the subject’s legally acceptable
representative’.

8. ‘Prior to a subject’s participation in the trial, the written ICF
should be signed and personally dated by the subject or by
the subject’s legally acceptable representative, and by the
person who conducted the informed-consent discussion’.

9. ‘If a subject is unable to read, or if a legally acceptable
representative is unable to read, an impartial witness should
be present during the entire informed-consent discussion.
After the written informed-consent form and any other
written information that is to be provided to subjects is read
and explained to the subject or the subject’s legally accept-
able representative, and after the subject or the subject’s
legally acceptable representative has orally consented to
the subject’s participation in the trial, and, if capable of
doing so, has signed and personally dated the informed-
consent form, the witness should sign and personally date
the consent form. By signing the consent form, the witness
attests that the information in the consent form and any
other written information was accurately explained to, and
apparently understood by, the subject or the subject’s
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legally acceptable representative, and that informed
consent was freely given by the subject or the subject’s
legally acceptable representative’.

‘Both the informed-consent discussion and the written
informed-consent form and any other written information to
be provided to subjects should include explanations of the
following’:

(a) ‘That the trial involves research’.

(b) ‘The purpose of the trial’.

(c) ‘The trial treatment(s) and the probability for random
assignment to each treatment’.

(d) ‘The trial procedures to be followed, including all inva-
sive procedures’.

(e) ‘The subject’s responsibilities’.

(f) ‘Those aspects of the trial that are experimental’.

(g) ‘The reasonably foreseeable risks or inconveniences to
the subject and, when applicable, to an embryo, fetus,
or nursing infant’.

(h) ‘The reasonably expected benefits. When there is no
intended clinical benefit to the subject, the subject
should be made aware of this’.

(1) ‘The alternative procedure(s) or course(s) of treatment
that may be available to the subject, and their important
potential benefits and risks’.

(j) ‘The compensation and/or treatment available to the
subject in the event of trial-related injury’.

(k) ‘The anticipated pro-rated payment, if any, to the sub-
ject for participating in the trial.

(1) The anticipated expenses, if any, to the subject for par-
ticipating in the trial’.

(m) ‘That the subject’s participation in the trial is voluntary
and that the subject may refuse to participate or with-
draw from the trial, at any time, without penalty or loss
of benefits to which the subject is otherwise entitled’.
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“That the monitor(s), the auditor(s), the IRB/IEC, and
the regulatory authority(ies) will be granted direct
access to the subject’s original medical records for
verification of clinical trial procedures and/or data,
without violating the confidentiality of the subject, to
the extent permitted by the applicable laws and regula-
tions and that, by signing a written ICF, the subject or
the subject’s legally acceptable representative is
authorising such access’.

‘That records identifying the subject will be kept con-
fidential and, to the extent permitted by the applicable
laws and/or regulations, will not be made publicly
available. If the results of the trial are published, the
subject’s identity will remain confidential’.

‘That the subject or the subject’s legally acceptable
representative will be informed in a timely manner if
information becomes available that may be relevant to
the subject’s willingness to continue participation in
the trial’.

‘The person(s) to contact for further information
regarding the trial and the rights of trial subjects, and
who to contact in the event of trial-related injury’.
‘The foreseeable circumstances and/or reasons under
which the subject’s participation in the trial may be
terminated’.

‘The expected duration of the subject’s participation in
the trial’.

‘The approximate number of subjects involved in the
trial’.

11. ‘Prior to participation in the trial, the subject or the subject’s
legally acceptable representative should receive a copy of
the signed and dated written informed-consent form and any
other written information provided to the subjects. During a
subject’s participation in the trial, the subject or the subject’s
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legally acceptable representative should receive a copy of
the signed and dated consent form updates and a copy of
any amendments to the written information provided to
subjects’.

‘When a clinical trial (therapeutic or nontherapeutic)
includes subjects who can be enrolled in the trial only with
the consent of the subject’s legally acceptable representative
(e.g. minors, or patients with severe dementia), the subject
should be informed about the trial to the extent compatible
with the subject’s understanding and, if capable, the subject
should assent, sign and personally date the written informed
consent’.

‘A non-therapeutic trial (i.e. a trial in which there is no
anticipated direct clinical benefit to the subject) should be
conducted in subjects who personally give consent and who
sign and date the written informed-consent form’.
‘Non-therapeutic trials may be conducted in subjects with
the consent of a legally acceptable representative provided
the following conditions are fulfilled’:

(a) ‘The objectives of the trial cannot be met by means of a trial
in subjects who can give informed consent personally’.

(b) ‘The foreseeable risks to the subjects are low’.

(c) ‘The negative impact on the subject’s well being is min-
imized and low’.

(d) ‘The trial is not prohibited by law’.

(e) ‘The approval/favourable opinion of the IRB/IEC is
expressly sought on the inclusion of such subjects, and the
written approval/favourable opinion covers this aspect.
Such trials, unless an exception is justified, should be con-
ducted in patients having a disease or condition for which
the investigational product is intended. Subjects in these
trials should be particularly closely monitored and should
be withdrawn if they appear to be unduly distressed’.
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15. ‘In emergency situations, when prior consent of the subject is

not possible, the consent of the subject’s legally acceptable
representative, if present, should be requested. When prior
consent of the subject is not possible, and the subject’s legally
acceptable representative is not available, enrolment of the
subject should require measures described in the protocol
and/or elsewhere, with documented approval/favourable
opinion by the IRB/IEC, to protect the rights, safety, and well
being of the subject and to ensure compliance with applicable
regulatory requirements. The subject or the subject’s legally
acceptable representative should be informed about the trial
as soon as possible and consent to continue and other consent
as appropriate should be requested [1-3]’.

22.9 Records and Reports

1.

‘The investigator should ensure the accuracy, completeness,
legibility, and timeliness of the data reported to the sponsor in
CRFs and in all required reports’.

. ‘Data reported on CRFs, which are derived from source doc-

uments, should be consistent with the source documents or
any discrepancies should be explained’.

. ‘Any change or correction to a CRF should be dated, initialled,

and explained (if necessary) and should not obscure the original
entry (i.e. an audit trail should be maintained); this applies to
both written and electronic changes or corrections. Sponsors
should provide guidance to investigators and/or the investiga-
tors’ designated representatives on making such corrections.
Sponsors should have written procedures to ensure that changes
or corrections in CRFs made by sponsor’s designated represen-
tatives are documented, necessary, and are endorsed by the
investigator. The investigator should retain records of the
changes and corrections’.
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4. ‘The investigator/institution should maintain the trial docu-
ments as specified in Essential Documents for the Conduct of
a Clinical Trial and as required by the applicable regulatory
requirement(s). The investigator/institution should take mea-
sures to prevent accidental or premature destruction of these
documents’.

5. ‘Essential documents should be retained until at least 2 years
after the last approval of a marketing application in an ICH
region and until there are no pending or contemplated mar-
keting applications in an ICH region or until at least 2 years
have elapsed since the formal discontinuation of clinical
development of the investigational product. These documents
should be retained for a longer period, however, if required
by the applicable regulatory requirements or by an agreement
with the sponsor. It is the responsibility of the sponsor to
inform the investigator/institution as to when these docu-
ments no longer need to be retained’.

6. ‘The financial aspects of the trial should be documented in an
agreement between the sponsor and the investigator/
institution’.

7. ‘Upon request of the monitor, auditor, IRB/IEC, or regulatory
authority, the investigator/institution should make available
for direct access all requested trial-related records [1-3]’.

22.10 Progress Reports

1. ‘Where required by the applicable regulatory requirements, the
investigator should submit written summaries of the trial’s sta-
tus to the institution. The investigator/institution should submit
written summaries of the status of the trial to the IRB/IEC annu-
ally, or more frequently, if requested by the IRB/IEC’.

2. ‘The investigator should promptly provide written reports to
the sponsor, the IRB/IEC, and, where required by the
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applicable regulatory requirements, the institution on any
changes significantly affecting the conduct of the trial, and/or
increasing the risk to subjects [1-3]’.

22.11 Safety Reporting

1. ‘All SAEs should be reported immediately to the sponsor

except for those SAEs that the protocol or other document
(e.g. IB) identifies as not needing immediate reporting. The
immediate reports should be followed promptly by detailed,
written reports. The immediate and follow-up reports should
identify subjects by unique code numbers assigned to the trial
subjects rather than by the subjects’ names, personal identifi-
cation numbers, and/or addresses. The investigator should
also comply with the applicable regulatory requirement(s)
related to the reporting of unexpected serious ADRs to the
regulatory authority(ies) and the IRB/IEC’.

. ‘Adverse events and/or laboratory abnormalities identified in
the protocol as critical to safety evaluations should be
reported to the sponsor according to the reporting require-
ments and within the periods specified by the sponsor in the
protocol’.

. ‘For reported deaths, the investigator should supply the spon-
sor and the IRB/IEC with any additional requested information
(e.g. autopsy reports and terminal medical reports) [1-3] .

22.12 Premature Termination or Suspension
of a Trial

‘If a trial is terminated prematurely or suspended for any reason,
the investigator/institution should promptly inform the trial sub-
jects, should assure appropriate therapy and follow-up for the
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subjects and, where required by the applicable regulatory
requirement(s), should inform the regulatory authority(ies). In
addition’:

1. ‘If the investigator terminates or suspends a trial without the
prior agreement of the sponsor, the investigator should inform
the institution, where required by the applicable regulatory
requirements, and the investigator/institution should promptly
inform the sponsor and the IRB/IEC, and should provide the
sponsor and the IRB/IEC with a detailed written explanation
of the termination or suspension’.

2. ‘If the sponsor terminates or suspends a trial, the investigator
should promptly inform the institution, where required by the
applicable regulatory requirements, and the investigator/
institution should promptly inform the IRB/IEC and provide
the IRB/IEC with a detailed written explanation of the termi-
nation or suspension’.

3. ‘If the IRB/IEC terminates or suspends its approval/favour-
able opinion of a trial (see Sects. 3.1.2 and 3.3.9), the investi-
gator should inform the institution, where required by the
applicable regulatory requirements, and the investigator/
institution should promptly notify the sponsor and provide
the sponsor with a detailed written explanation of the termi-
nation or suspension [1-3]’.

22.13 Final Report(s) by Investigator/Institution

‘Upon completion of the trial, the investigator should, where
required by the applicable regulatory requirements, inform the
institution, and the investigator/institution should provide the
sponsor with all required reports, the IRB/IEC with a summary
of the trial’s outcome, and the regulatory authority(ies) with any
report(s) they require of the investigator/institution [1-3] .
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Chapter 23
Responsibilities of the Sponsor

23.1 Quality Assurance and Quality Control

1.

‘The sponsor is responsible for implementing and maintain-
ing quality assurance and quality control systems with writ-
ten SOPs to ensure that trials are conducted and data are
generated, documented (recorded), and reported in compli-
ance with the protocol, GCP, and the applicable regulatory
requirement(s)’.

‘The sponsor is responsible for securing agreement from all
involved parties to ensure direct access to all trial-related
sites, source data/documents, and reports for the purpose of
monitoring and auditing by the sponsor, and inspection by
domestic and foreign regulatory authorities’.

‘Quality control should be applied to each stage of data han-
dling to ensure that all data are reliable and have been pro-
cessed correctly’.

‘Agreements, made by the sponsor with the investigator/insti-
tution and/or with any other parties involved with the clinical
trial should be in writing, as part of the protocol or in a sepa-
rate agreement [1-3]’.

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 211
DOI 10.1007/978-3-319-44344-7_23,
© Springer International Publishing Switzerland 2017
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23.2 Contract Research Organisation (CRO)

1. ‘A sponsor may transfer any or all of the sponsor's trial-
related duties and functions to a CRO, but the ultimate
responsibility for the quality and integrity of the trial data
always resides with the sponsor. The CRO should implement
quality assurance and quality control’.

2. ‘Any trial-related duty and function that is transferred to and
assumed by a CRO should be specified in writing’.

3. ‘Any trial-related duties and functions not specifically
transferred to and assumed by a CRO are retained by the
sponsor’.

4. ‘All references to a sponsor in this guidance also apply to a
CRO to the extent that a CRO has assumed the trial-related
duties and functions of a sponsor [1-3]".

23.3 Medical Expertise

‘The sponsor should designate appropriately qualified medical
personnel who will be readily available to advise on trial-related
medical questions or problems. If necessary, outside consultant(s)
may be appointed for this purpose [1-3]".

23.4 Trial Design

1. ‘The sponsor should utilize qualified individuals (e.g. bio-
statisticians, clinical pharmacologists, and physicians) as
appropriate, throughout all stages of the trial process, from
designing the protocol and CRFs and planning the analyses
to analysing and preparing interim and final clinical trial/
study reports’.
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2. ‘For further guidance see: Clinical Trial Protocol and Protocol
Amendment(s), the ICH Guidance for Structure and Content
of Clinical Study Reports, and other appropriate ICH guid-
ance on trial design, protocol, and conduct [1-3]’.

23.5 'Trial Management, Data Handling,
Record-Keeping and Independent Data
Monitoring Committee

1. ‘The sponsor should utilise appropriately qualified individ-
uals to supervise the overall conduct of the trial, to handle
the data, to verify the data, to conduct the statistical analy-
ses, and to prepare the trial reports’.

2. ‘The sponsor may consider establishing an independent
DMC (IDMC) to assess the progress of a clinical trial,
including the safety data and the critical efficacy endpoints
at intervals, and to recommend to the sponsor whether to
continue, modify, or stop a trial. The IDMC should have
written operating procedures and maintain written records
of all its meetings’.

3. ‘When using electronic trial data handling and/or remote
electronic trial data systems, the sponsor should’:

(a) ‘Ensure and document that the electronic data process-
ing system(s) conforms to the sponsor’s established
requirements for completeness, accuracy, reliability,
and consistent intended performance (i.e. validation)’.

(b) ‘Maintain SOPs for using these systems’.

(c) ‘Ensure that the systems are designed to permit data
changes in such a way that the data changes are docu-
mented and that there is no deletion of entered data (i.e.
maintain an audit trail, data trail, edit trail)’.



214

10.

23 Responsibilities of the Sponsor

(d) ‘Maintain a security system that prevents unauthorised
access to the data’.

(e) ‘Maintain a list of the individuals who are authorised to
make data changes’

(f) ‘Maintain adequate backup of the data’.

(g) ‘Safeguard the blinding, if any (e.g. maintain the blind-
ing during data entry and processing)’.

. ‘If data are transformed during processing, it should always

be possible to compare the original data and observations
with the processed data’.

. ‘The sponsor should use an unambiguous subject identifica-

tion code that allows identification of all the data reported
for each subject’.

. ‘The sponsor, or other owners of the data, should retain all

of the sponsor-specific essential documents pertaining to
the trial’.

. ‘The sponsor should retain all sponsor-specific essential

documents in conformity with the applicable regulatory
requirement(s) of the country(ies) where the product is
approved, and/or where the sponsor intends to apply for
approval(s)’.

. ‘If the sponsor discontinues the clinical development of an

investigational product (i.e. for any or all indications, routes
of administration, or dosage forms), the sponsor should
maintain all sponsor-specific essential documents for at
least 2 years after formal discontinuation or in conformity
with the applicable regulatory requirement(s)’.

. ‘If the sponsor discontinues the clinical development of an

investigational product, the sponsor should notify all the
trial investigators/institutions and all the appropriate regula-
tory authorities’.

‘Any transfer of ownership of the data should be reported to
the appropriate authority(ies), as required by the applicable
regulatory requirement(s)’.
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12.

. ‘The sponsor-specific essential documents should be

retained until at least 2 years after the last approval of a
marketing application in an ICH region and until there are
no pending or contemplated marketing applications in an
ICH region or until at least 2 years have elapsed since the
formal discontinuation of clinical development of the
investigational product. These documents should be
retained for a longer period, however, if required by the
applicable regulatory requirement(s) or if needed by the
sponsor’.

‘The sponsor should inform the investigator(s)/institution(s)
in writing of the need for record retention and should notify
the investigator(s)/institution(s) in writing when the trial-
related records are no longer needed [1-3]’.

23.6 Investigator Selection

1.

‘The sponsor is responsible for selecting the investigator(s)/
institution(s). Each investigator should be qualified by train-
ing and experience and should have adequate resources to
properly conduct the trial for which the investigator is
selected. If a coordinating committee and/or coordinating
investigator(s) are to be utilised in multicenter trials,
their organisation and/or selection are the sponsor’s
responsibility’.

‘Before entering an agreement with an investigator/institu-
tion to conduct a trial, the sponsor should provide the
investigator(s)/institution(s) with the protocol and an up-to-
date IB, and should provide sufficient time for the investiga-
tor/institution to review the protocol and the information
provided’.

‘The sponsor should obtain the investigator’s/institution’s
agreement’:
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(a) “To conduct the trial in compliance with GCP, with the
applicable regulatory requirement(s), and with the proto-
col agreed to by the sponsor and given approval/favour-
able opinion by the IRB/IEC’;

(b) ‘To comply with procedures for data recording/report-
ing: and’

(c) “To permit monitoring, auditing, and inspection’

(d) ‘To retain the essential documents that should be in the
investigator/institution files until the sponsor informs the
investigator/institution these documents are no longer
needed. The sponsor and the investigator/institution
should sign the protocol, or an alternative document, to
confirm this agreement [1-3]".

23.7 Allocation of Duties and Functions

‘Prior to initiating a trial, the sponsor should define, establish,
and allocate all trial-related duties and functions [1-3]".

23.8 Compensation to Subjects
and Investigators

1. °If required by the applicable regulatory requirement(s), the
sponsor should provide insurance or should indemnify (legal
and financial coverage) the investigator/the institution against
claims arising from the trial, except for claims that arise from
malpractice and/or negligence’.

2. ‘The sponsor’s policies and procedures should address the
costs of treatment of trial subjects in the event of trial-related
injuries in accordance with the applicable regulatory
requirement(s)’.
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3. “When trial subjects receive compensation, the method and
manner of compensation should comply with applicable reg-
ulatory requirement(s) [1-3]’.

23.9 Financing

‘The financial aspects of the trial should be documented in an
agreement between the sponsor and the investigator/institution
[1-3].

23.10 Notification/Submission to Regulatory
Authority(ies)

‘Before initiating the clinical trial(s), the sponsor (or the sponsor
and the investigator, if required by the applicable regulatory
requirement(s)), should submit any required application(s) to
the appropriate authority(ies) for review, acceptance, and/or
permission (as required by the applicable regulatory
requirement(s)) to begin the trial(s). Any notification/submis-
sion should be dated and contain sufficient information to iden-
tify the protocol [1-3]".

23.11 Confirmation of Review by IRB/IEC

1. ‘The sponsor should obtain from the investigator/institution’:

(a) ‘The name and address of the investigator’s/institution’s
IRB/IEC’

(b) ‘A statement obtained from the IRB/IEC that it is organ-
ised and operates in accordance with GCP and the appli-
cable laws and regulations’
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(c) ‘Documented IRB/IEC approval/favourable opinion and,
if requested by the sponsor, a current copy of protocol,
written ICF(s) and any other written information to be
provided to subjects, subject recruiting procedures, and
documents related to payments and compensation avail-
able to the subjects, and any other documents that the
IRB/IEC may have requested’

2. ‘If the IRB/IEC conditions its approval/favourable opinion
upon change(s) in relation to any aspect of the trial, such as
modification(s) of the protocol, written ICF and any other
written information that is to be provided to subjects, and/or
other procedures, the sponsor should obtain from the inves-
tigator/institution a copy of the modification(s) made and
the date approval/favourable opinion was given by the IRB/
IEC’.

3. ‘The sponsor should obtain from the investigator/institution
documentation and dates of any IRB/IEC re-approvals/
re-evaluations with favourable opinion, and of any with-
drawals or suspensions of approval/favourable opinion
[1-3]".

23.12 Information on Investigational Product(s)

1. “When planning trials, the sponsor should ensure that suffi-
cient safety and efficacy data from nonclinical studies and/or
clinical trials are available to support human exposure by the
route, at the dosages, for the duration, and in the trial popula-
tion to be studied’.

2. ‘The sponsor should update the IB as significant new infor-
mation becomes available [1-3]".



23.13 Manufacturing, Packaging, Labelling 219

23.13 Manufacturing, Packaging, Labelling
and Coding Investigational Product(s)

1. ‘The sponsor should ensure that the investigational product(s)
(including active comparator(s) and placebo, if applicable) is
characterised as appropriate to the stage of development of
the product(s), is manufactured in accordance with any appli-
cable GMP, and is coded and labelled in a manner that pro-
tects the blinding, if applicable. In addition, the labelling
should comply with applicable regulatory requirement(s)’.

2. ‘The sponsor should determine, for the investigational
product(s), acceptable storage temperatures, storage condi-
tions (e.g. protection from light), storage times, reconstitu-
tion fluids and procedures, and devices for product infusion,
if any. The sponsor should inform all involved parties (e.g.
monitors, investigators, pharmacists, storage managers) of
these determinations’.

3. ‘The investigational product(s) should be packaged to pre-
vent contamination and unacceptable deterioration during
transport and storage’.

4. ‘In blinded trials, the coding system for the investigational
product(s) should include a mechanism that permits rapid iden-
tification of the product(s) in case of a medical emergency, but
does not permit undetectable breaks of the blinding’.

5. ‘If significant formulation changes are made in the investiga-
tional or comparator product(s) during the course of clinical
development, the results of any additional studies of the for-
mulated product(s) (e.g. stability, dissolution rate, bioavail-
ability) needed to assess whether these changes would
significantly alter the pharmacokinetic profile of the product
should be available prior to the use of the new formulation in
clinical trials [1-3]".
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23.14 Supplying and Handling Investigational
Product(s)

1. ‘The sponsor is responsible for supplying the investigator(s)/
institution(s) with the investigational product(s)’.

2. ‘The sponsor should not supply an investigator/institution
with the investigational product(s) until the sponsor obtains
all required documentation (e.g. approval/favourable opinion
from IRB/IEC and regulatory authority(ies))’.

3. ‘The sponsor should ensure that written procedures include
instructions that the investigator/institution should follow
for the handling and storage of investigational product(s)
during the trial and documentation thereof. The procedures
should address adequate and safe receipt, handling,
storage, dispensing, retrieval of unused product from sub-
jects, and return of unused investigational product(s) to the
sponsor (or alternative disposition if authorised by the
sponsor and in compliance with the applicable regulatory
requirement(s))’.

4. “The sponsor should’:

(a) ‘Ensure timely delivery of investigational product(s) to
the investigator(s)’.

(b) ‘Maintain records that document shipment, receipt, dis-
position, return, and destruction of the investigational
product(s)’.

(c) ‘Maintain a system for retrieving investigational prod-
ucts and documenting this retrieval (e.g. for deficient
product recall, reclaim after trial completion, expired
product reclaim)’.

(d) ‘Maintain a system for the disposition of unused investi-
gational product(s) and for the documentation of this
disposition’.
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5. ‘The sponsor should’:

(a) ‘Take steps to ensure that the investigational product(s)
are stable over the period of use’.

(b) ‘Maintain sufficient quantities of the investigational
product(s) used in the trials to reconfirm specifications,
should this become necessary, and maintain records of
batch sample analyses and characteristics. To the extent
stability permits, samples should be retained either until
the analyses of the trial data are complete or as required
by the applicable regulatory requirement(s), whichever
represents the longer retention period [1-3]’.

23.15 Record Access

1. ‘The sponsor should ensure that it is specified in the protocol
or other written agreement that the investigator(s)/
institution(s) provide direct access to source data/documents
for trial-related monitoring, audits, IRB/IEC review, and reg-
ulatory inspection’.

2. ‘The sponsor should verify that each subject has consented,
in writing, to direct access to his/her original medical records
for trial-related monitoring, audit, IRB/IEC review, and regu-
latory inspection [1-3]’.

23.16 Safety Information

1. ‘The sponsor is responsible for the ongoing safety evaluation
of the investigational product(s)’.

2. ‘The sponsor should promptly notify all concerned
investigator(s)/institution(s) and the regulatory authority(ies)



222 23 Responsibilities of the Sponsor

of findings that could adversely affect the safety of subjects,
impact the conduct of the trial, or alter the IRB/IEC’s
approval/favourable opinion to continue the trial [1-3].

23.17 Adverse Drug Reaction Reporting

1. ‘The sponsor should expedite the reporting to all concerned
investigator(s)/institutions(s), to the IRB(s)/IEC(s), where
required, and to the regulatory authority(ies) of all ADRs that
are both serious and unexpected’.

2. ‘Such expedited reports should comply with the applicable
regulatory requirement(s) and with the ICH Guidance for
Clinical Safety Data Management: Definitions and Standards
for Expedited Reporting’.

3. ‘The sponsor should submit to the regulatory authority(ies)
all safety updates and periodic reports, as required by appli-
cable regulatory requirement(s) [1-3]".

23.18 Monitoring

23.18.1 Purpose

‘The purposes of trial monitoring are to verify that’:

(a) ‘The rights and well being of human subjects are
protected’.

(b) ‘The reported trial data are accurate, complete, and verifi-
able from source documents’.

(c) ‘The conduct of the trial is in compliance with the currently
approved protocol/amendment(s), with GCP, and with
applicable regulatory requirement(s) [1-3]’.
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23.18.2 Selection and Qualifications of Monitors

(a) ‘Monitors should be appointed by the sponsor’.

(b) ‘Monitors should be appropriately trained, and should have
the scientific and/or clinical knowledge needed to monitor
the trial adequately. A monitor’s qualifications should be
documented’.

(c) ‘Monitors should be thoroughly familiar with the investigational
product(s), the protocol, written ICF and any other written infor-
mation that is to be provided to subjects, the sponsor’s SOPs,
GCP, and the applicable regulatory requirement(s) [1-3]’.

23.18.3 Extent and Nature of Monitoring

“The sponsor should ensure that the trials are adequately moni-
tored. The sponsor should determine the appropriate extent and
nature of monitoring. The determination of the extent and nature
of monitoring should be based on considerations such as the
objective, purpose, design, complexity, blinding, size, and end-
points of the trial. In general there is a need for on-site monitor-
ing, before, during, and after the trial; however, in exceptional
circumstances the sponsor may determine that central monitor-
ing in conjunction with procedures such as investigators’ train-
ing and meetings, and extensive written guidance, can assure
appropriate conduct of the trial in accordance with
GCP. Statistically controlled sampling may be an acceptable
method for selecting the data to be verified [1-3]’.

23.18.4 Monitor’s Responsibilities

“The monitor(s), in accordance with the sponsor’s requirements,
should ensure that the trial is conducted and documented
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properly by carrying out the following activities when relevant
and necessary to the trial and the trial site’:

(a)
(b)

(©)

(d)
(e)
®

‘Acting as the main line of communication between the
sponsor and the investigator’.

‘Verifying that the investigator has adequate qualifications
and resources (and these remain adequate throughout the
trial period), and that the staff and facilities, including labo-
ratories and equipment, are adequate to safely and properly
conduct the trial (and that these remain adequate through-
out the trial period)’.

“Verifying, for the investigational product(s)’:

(i) ‘That storage times and conditions are acceptable, and
that supplies are sufficient throughout the trial’

(ii) ‘That the investigational product(s) are supplied only
to subjects who are eligible to receive it and at the pro-
tocol specified dose(s)’

(iii) ‘That subjects are provided with necessary instruction
on properly using, handling, storing, and returning the
investigational product(s)’

(iv) ‘That the receipt, use, and return of the investigational
product(s) at the trial sites are controlled and docu-
mented adequately’

(v) ‘That the disposition of unused investigational
product(s) at the trial sites complies with applicable
regulatory requirement(s) and is in accordance with
the sponsor’s authorised procedures’

‘Verifying that the investigator follows the approved proto-
col and all approved amendment(s), if any’.

‘Verifying that written informed consent was obtained
before each subject’s participation in the trial’.

‘Ensuring that the investigator receives the current IB, all docu-
ments, and all trial supplies needed to conduct the trial properly
and to comply with the applicable regulatory requirement(s)’.
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(g) ‘Ensuring that the investigator and the investigator’s trial
staff are adequately informed about the trial’.

(h) “Veritying that the investigator and the investigator’s trial
staff are performing the specified trial functions, in accor-
dance with the protocol and any other written agreement
between the sponsor and the investigator/institution, and have
not delegated these functions to unauthorised individuals’.

(i) ‘Verifying that the investigator is enrolling only eligible
subjects’.

(j) ‘Reporting the subject recruitment rate’.

(k) “Verifying that source data/documents and other trial
records are accurate, complete, kept up-to-date, and
maintained’.

(1) “Verifying that the investigator provides all the required
reports, notifications, applications, and submissions, and
that these documents are accurate, complete, timely, legi-
ble, dated, and identify the trial’.

(m) ‘Checking the accuracy and completeness of the CRF
entries, source data/documents, and other trial-related
records against each other’.

“The monitor specifically should verify that’:

(i) ‘The data required by the protocol are reported accu-
rately on the CRFs and are consistent with the source
data/documents’.

(i1) ‘Any dose and/or therapy modifications are well docu-
mented for each of the trial subjects’.

(iii) ‘Adverse events, concomitant medications, and intercur-
rent illnesses are reported in accordance with the proto-
col on the CRFs’.

(iv) “Visits that the subjects fail to make, tests that are not
conducted, and examinations that are not performed are
clearly reported as such on the CRFs’.

(v) ‘All withdrawals and dropouts of enrolled subjects from
the trial are reported and explained on the CRFs’.
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‘Informing the investigator of any CRF entry error, omis-
sion, or illegibility. The monitor should ensure that appro-
priate corrections, additions, or deletions are made, dated,
explained (if necessary), and initialled by the investigator
or by a member of the investigator’s trial staff who is autho-
rised to initial CRF changes for the investigator. This
authorisation should be documented’.

‘Determining whether all AEs are appropriately reported
within the time periods required by GCP, and the ICH
Guidance for Clinical Safety Data Management: Definitions
and Standards for Expedited Reporting, the protocol, the
IRB/IEC, the sponsor, and the applicable regulatory
requirement(s)’.

‘Determining whether the investigator is maintaining the
essential documents’.

‘Communicating deviations from the protocol, SOPs, GCP,
and the applicable regulatory requirements to the investiga-
tor and taking appropriate action designed to prevent recur-
rence of the detected deviations [1-3]".

23.18.5 Monitoring Procedures

“The monitor(s) should follow the sponsor’s established written
SOPs as well as those procedures that are specified by the spon-
sor for monitoring a specific trial [1-3]".

23.18.6 Monitoring Report

(@)
(b)

‘The monitor should submit a written report to the sponsor
after each trial-site visit or trial-related communication’.

‘Reports should include the date, site, name of the monitor,
and name of the investigator or other individual(s) contacted’.
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(c) ‘Reports should include a summary of what the monitor
reviewed and the monitor’s statements concerning the sig-
nificant findings/facts, deviations and deficiencies, conclu-
sions, actions taken or to be taken, and/or actions
recommended to secure compliance’.

(d) ‘The review and follow-up of the monitoring report by the
sponsor should be documented by the sponsor’s designated
representative [1-3].

23.19 Audit

‘If or when sponsors perform audits, as part of implementing
quality assurance, they should consider [1-3]’.

23.19.1 Purpose

“The purpose of a sponsor’s audit, which is independent of, and
separate from, routine monitoring or quality control functions,
should be to evaluate trial conduct and compliance with the
protocol, SOPs, GCP, and the applicable regulatory
requirements’.

23.19.2 Selection and Qualifications of Auditors

(a) ‘The sponsor should appoint individuals who are indepen-
dent of the clinical trial/data collection system(s) to conduct
audits’.

(b) ‘The sponsor should ensure that the auditors are qualified by
training and experience to conduct audits properly. An audi-
tor’s qualifications should be documented [1-3]".
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23

(a)

(b)

(©)
(d)

(e)

23

.19.3 Auditing Procedures

“The sponsor should ensure that the auditing of clinical tri-
als/systems is conducted in accordance with the sponsor’s
written procedures on what to audit, how to audit, the fre-
quency of audits, and the form and content of audit reports’.
‘The sponsor’s audit plan and procedures for a trial audit
should be guided by the importance of the trial to submis-
sions to regulatory authorities, the number of subjects in the
trial, the type and complexity of the trial, the level of risks to
the trial subjects, and any identified problem(s)’.

‘The observations and findings of the auditor(s) should be
documented’.

“To preserve the independence and value of the audit func-
tion, the regulatory authority(ies) should not routinely
request the audit reports. Regulatory authority(ies) may
seek access to an audit report on a case-by-case basis, when
evidence of serious GCP noncompliance exists, or in the
course of legal proceedings’.

‘Where required by applicable law or regulation, the spon-
sor should provide an audit certificate [1-3]’.

.20 Noncompliance

. ‘Noncompliance with the protocol, SOPs, GCP, and/or appli-

cable regulatory requirement(s) by an investigator/institu-
tion, or by any member(s) of the sponsor’s staff should lead
to prompt action by the sponsor to secure compliance’.

. ‘If the monitoring and/or auditing identifies serious and/or

persistent noncompliance on the part of an investigator/insti-
tution, the sponsor should terminate the investigator’s/institution’s
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participation in the trial. When an investigator’s/institution’s
participation is terminated because of noncompliance,
the sponsor should promptly notify the regulatory
authority(ies) [1-3]".

23.21 Premature Termination or Suspension
of a Trial

‘If a trial is terminated prematurely or suspended, the sponsor
should promptly inform the investigators/institutions, and the
regulatory authority(ies) of the termination or suspension and
the reason(s) for the termination or suspension. The IRB/IEC
should also be informed promptly and provided with the
reason(s) for the termination or suspension by the sponsor or by
the investigator/institution, as specified by the applicable regu-
latory requirement(s) [1-3]".

23.22 Clinical Trial/Study Reports

‘Regardless of whether a trial is completed or prematurely ter-
minated, the sponsor should ensure that the clinical trial/study
reports are prepared and provided to the regulatory agency(ies)
as required by the applicable regulatory requirement(s). The
sponsor should also ensure that the clinical trial/study reports in
marketing applications meet the standards of the ICH Guidance
for Structure and Content of Clinical Study Reports. (The ICH
Guidance for Structure and Content of Clinical Study Reports
specifies that abbreviated study reports may be acceptable in
certain cases.) [1-3]’.
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23.23 Multicentre Trials

For multicentre trials, the sponsor should ensure that:

1.

‘All investigators conduct the trial in strict compliance with
the protocol agreed to by the sponsor and, if required, by the
regulatory authority(ies), and given an approval/favourable
opinion by the IRB/IEC’.

. ‘The CRFs are designed to collect the required data at all

multicenter trial sites. For those investigators who are col-
lecting additional data, supplemental CRFs should also be
provided that are designed to collect the additional data’.

. ‘The responsibilities of the coordinating investigator(s) and

the other participating investigators are documented before
the start of the trial’.

‘All investigators are given instructions on following the pro-
tocol, on complying with a uniform set of standards for the
assessment of clinical and laboratory findings, and on com-
pleting the CRFs’.

‘Communication between investigators is facilitated [1-3]".
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Chapter 24
Clinical Trial Protocols

‘The contents of a trial protocol should generally include the fol-
lowing topics. However, site-specific information may be pro-
vided on a separate protocol page(s), or addressed in a separate
agreement, and some of the information listed below may be
contained in other protocol-referenced documents, such as an IB’.

24.1 General Information

1. ‘Protocol title, protocol identifying number, and date. Any
amendment(s) should also bear the amendment number(s)
and date(s)’.

2. ‘Name and address of the sponsor and monitor (if other than
the sponsor)’.

3. ‘Name and title of the person(s) authorised to sign the proto-
col and the protocol amendment(s) for the sponsor’.

The English in this document has been checked by at least two professional
editors, both native speakers of English. For a certificate, please see
http://www.textcheck.com/certificate/6 Y Xd9a.

C. Cingi, N. Bayar Muluk, Quick Guide to Good Clinical Practice, 231
DOI 10.1007/978-3-319-44344-7_24,
© Springer International Publishing Switzerland 2017
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4. ‘Name, title, address, and telephone number(s) of the sponsor's
medical expert (or dentist when appropriate) for the trial’.

5. ‘Name and title of the investigator(s) who is (are) responsible
for conducting the trial, and the address and telephone
number(s) of the trial site(s)’.

6. ‘Name, title, address, and telephone number(s) of the quali-
fied physician (or dentist, if applicable) who is responsible
for all trial-site-related medical (or dental) decisions (if other
than investigator)’.

7. ‘Name(s) and address(es) of the clinical laboratory(ies) and
other medical and/or technical department(s) and/or institu-
tions involved in the trial [1-3]".

24.2 Background Information

1. ‘Name and description of the investigational product(s)’

2. ‘A summary of findings from nonclinical studies that poten-
tially have clinical significance and from clinical trials that
are relevant to the trial’

3. ‘Summary of the known and potential risks and benefits, if
any, to human subjects’

4. ‘Description of and justification for the route of administra-
tion, dosage, dosage regimen, and treatment period(s)’

5. ‘A statement that the trial will be conducted in compliance with
the protocol, GCP, and the applicable regulatory requirement(s)’

6. ‘Description of the population to be studied’

7. ‘References to literature and data that are relevant to the trial,
and that provide background for the trial [1-3]

24.3 Trial Objectives and Purpose

‘A detailed description of the objectives and the purpose of the
trial [1-3]".



24.4  Trial Design 233

24.4 Trial Design

“The scientific integrity of the trial and the credibility of the data
from the trial depend substantially on the trial design. A descrip-
tion of the trial design should include’:

1.

‘A specific statement of the primary endpoints and the sec-
ondary endpoints, if any, to be measured during the trial’

‘A description of the type/design of trial to be conducted
(e.g. double-blind, placebo-controlled, parallel design)
and a schematic diagram of trial design, procedures, and
stages’

. ‘A description of the measures taken to minimise/avoid bias,

including (for example)’:

(a) ‘Randomisation’
(b) ‘Blinding’

‘A description of the trial treatment(s) and the dosage and
dosage regimen of the investigational product(s). Also
include a description of the dosage form, packaging, and
labeling of the investigational product(s)’

. ‘The expected duration of subject participation, and a descrip-

tion of the sequence and duration of all trial periods, includ-
ing follow-up, if any’

. ‘A description of the ‘stopping rules’ or ‘discontinuation

criteria’ for individual subjects, parts of trial, and entire
trial’

. ‘Accountability procedures for the investigational product(s),

including the placebo(s) and comparator(s), if any’
‘Maintenance of trial treatment randomisation codes and pro-
cedures for breaking codes’

‘The identification of any data to be recorded directly on the
CRFs (i.e. no prior written or electronic record of data), and
to be considered to be source data [1-3]’
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24.5 Selection and Withdrawal of Subjects

1. ‘Subject inclusion criteria’.

2. ‘Subject exclusion criteria’.

3. ‘Subject withdrawal criteria (i.e. terminating investigational
product treatment/trial treatment) and procedures specifying’:

(a) “‘When and how to withdraw subjects from the trial/
investigational product treatment’

(b) ‘The type and timing of the data to be collected for with-
drawn subjects’

(c) “Whether and how subjects are to be replaced’

(d) ‘The follow-up for subjects withdrawn from investiga-
tional product treatment/trial treatment [1-3]

24.6 'Treatment of Subjects

1. ‘The treatment(s) to be administered, including the name(s) of
all the product(s), the dose(s), the dosing schedule(s), the route/
mode(s) of administration, and the treatment period(s), includ-
ing the follow-up period(s) for subjects for each investigational
product treatment/trial treatment group/arm of the trial’

2. ‘Medication(s)/treatment(s) permitted (including rescue
medication) and not permitted before and/or during the trial’

3. ‘Procedures for monitoring subject compliance [1-3]’

24.7 Assessment of Efficacy

1. ‘Specification of the efficacy parameters’
2. ‘Methods and timing for assessing, recording, and analysing
efficacy parameters [1-3]
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24.8 Assessment of Safety

‘Specification of safety parameters’

. ‘The methods and timing for assessing, recording, and ana-

lysing safety parameters’

‘Procedures for eliciting reports of, and for recording and
reporting, AEs and intercurrent illnesses’

‘The type and duration of the follow-up of subjects after AEs
(131

24.9 Statistics

1.

2.

B W

‘A description of the statistical methods to be employed,
including timing of any planned interim analysis(ses)’.

‘The number of subjects planned to be enrolled. In multi-
center trials, the number of enrolled subjects projected for
each trial site should be specified. Reasons for choice of
sample size, including reflections on (or calculations of) the
power of the trial and clinical justification’.

. ‘The level of significance to be used’.
. ‘Criteria for the termination of the trial’.
. ‘Procedure for accounting for missing, unused, and spurious

data’.

. ‘Procedures for reporting any deviation(s) from the original

statistical plan (any deviation(s) from the original statistical
plan should be described and justified in the protocol and/or
in the final report, as appropriate)’.

. ‘The selection of subjects to be included in the analyses (e.g.

all randomised subjects, all dosed subjects, all eligible sub-
jects, subjects suitable for evaluation) [1-3]".
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24.10 Direct Access to Source Data/Documents

‘The sponsor should ensure that it is specified in the protocol or
other written agreement that the investigator(s)/institution(s)
will permit trial-related monitoring, audits, IRB/IEC review, and
regulatory inspection(s) by providing direct access to source
data/documents [1-3]’.

24.11 Quality Control and Quality Assurance

Quality Control and Quality Assurance should be performed
[1-3]

24.12 Ethics

Description of ethical considerations relating to the trial [1-3]

24.13 Data Handling and Record-Keeping

Data Handling and Record-Keeping should be performed and
maintained [1-3]

24.14 Financing and Insurance

‘Financing and insurance if not addressed in a separate agree-
ment [1-3]
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24.15 Publication Policy

‘Publication policy, if not addressed in a separate agreement
[1-31

24.16 Supplements

‘Since the protocol and the clinical trial/study report are closely
related, further relevant information can be found in the ICH
Guidance for Structure and Content of Clinical Study Reports
[1-3].
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