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PHARMA: CLINICAL TRIALS - LEGISLATION
DIRECTIVE 2001/20/EC:

[…] Implementation of good clinical practice in the conduct of clinical trials on medicinal
products for human use.

REGULATION (EU) 536/2014:
Clinical trials on medicinal products for human use, and repealing Directive 2001/20/EC
The goal of Clinical trials Regulation EU N° 536/2014 is to create an environment that is
favourable to conducting clinical trials in the EU, with the highest standards of safety for
participants and increased transparency of trial information. The Regulation will require:
consistent rules for conducting clinical trials throughout the EU;
information on the authorisation, conduct and results of each clinical trial carried out in the EU
to be publicly available.
This will increase the efficiency of all trials in Europe with the greatest benefit for those
conducted in multiple Member States. It aims to foster innovation and research, while
helping avoid unnecessary duplication of clinical trials or repetition of unsuccessful trials.

CLINICAL TRIALS:
ETHICAL CONSIDERATIONS
Clinical investigations shall be conducted in accordance with the ethical principles that have
their origin in the Declaration of Helsinki. These principles protect the rights, safety and wellbeing of human subjects, which are the most important considerations and shall prevail over
interests of science and society. These principles shall be understood, observed, and applied at

every step in the clinical investigation.
1. Improper influence or inducement
2. Compensation and additional health care
3. Responsibilities
4. Communication with the ethics committee
5. Vulnerable populations

6. Informed consent

HUMAN SUBJECT PROTECTION GUIDELINES
•

International Conference of Harmonisation (ICH)

Brings together the regulatory authorities of Europe, Japan, and the US to discuss scientific
aspects of human research.
•

Good Clinical Practices (GCP)

Defines the roles and responsibilities of clinical trial sponsors, investigators, and monitors.
•

Declaration of Helsinki

was developed by the World Medical Association (WMA), as a set of ethical principles for
the medical community regarding human experimentation
•

Nuremburg Code

set of principles for human experimentation set as a result of the Nuremberg Trials at the
end of the second world war. Specifically, they were in response to the inhumane Nazi
human experimentation carried out during the war by individuals such as Dr. Josef
Mengele.

CLINICAL TRIALS
OBSERVATIONAL STUDIES
Observe people in normal
settings. Researchers gather
information, group volunteers
according to broad
characteristics, and compare
changes over time. For example,
researchers may collect data
through medical exams, tests, or
questionnaires about a group of
older adults over time to learn
more about the effects of different
lifestyles on cognitive health.
These studies may help identify
new possibilities for clinical trials.

CLINICAL TRIALS
Research studies performed in
people that are aimed at evaluating
a medical, surgical, or behavioral
intervention. They are the primary
way that researchers find out if a
new treatment, like a new drug or
diet or medical device (for example,
a pacemaker) is safe and effective
in people. Often a clinical trial is
used to learn if a new treatment is
more effective and/or has less
harmful side effects than the
standard treatment.

PHARMA CLINICAL TRIALS: PHASES
Phase 1 – Small group of healthy people (2 to 80)
Trials aim to find out:
• how much of the drug is safe to give
• what the side effects are
• how the body gets rid the of drug
• if the treatment is effective

Phase 2 – Larger group of people (100 to 300)
Trials aim to find out:
• if the new treatment works well enough to be tested in a larger phase 3 trial
• more about side effects and how to manage them
• more about the best dose to use

PHARMA CLINICAL TRIALS: PHASES
Phase 3 – From several hundreds to 3000
Trials aim to find out:
• which treatment works better
• more about the side effects
• how the treatment affects people’s quality of life
They may compare standard treatment with:
• a completely new treatment
• different doses of the same treatment
• having the same treatment more, or less, often
• a new way of giving a standard treatment

Phase 4 – Once on the market, monitored for large diverse populations for longer period
of time
Trials aim to find out:
• more about the side effects and safety of the drug
• what the long term risks and benefits are
• how well the drug works when it’s used more widely

PHARMACOVIGILANCE

CLINICAL TRIALS CHALLENGES - COMPETING FACTORS
THERE ARE MANY AND PARALLEL AND COMPETING FACTORS WHEN PREPARING
FOR AND CONDUCTING CLINICAL TRIALS:

• Coordination Of Manufactoring Activities

• Clarity Of Trial Protocol And Case Report Forms
• Ethical/Regulatory Review(s)

• Site Capacity, Management, And Experience
• Management Of Different Partners
• Contracting And Agreements

• Trial Timeline
• Overlapping/Parallel Activities

RCTs: RANDOMISED CONTROLLED TRIALS
Since their introduction in the 1930s, randomised controlled trials have remained the
‘GOLD STANDARD’ method to assess the clinical efficacy of new therapeutic
interventions.

A randomized controlled trial (RCT) is a way of doing impact evaluation in which the
population receiving the programme or policy intervention is chosen at random from
the eligible population, and a control group is also chosen at random from the same
eligible population. It tests the extent to which specific, planned impacts are being
achieved.

PHARMA – CLINICAL TRIAL ISSUES (1/3)
1. Complexity of Trials
Clinical trials have been growing increasingly complex for years, and those running them are
feeling the pressure to design trials ‘that give the right answers, in the most simple and
unobtrusive way for patients, that are acceptable to regulators and payers’.
Respondents from study sites are particularly concerned with meeting the ‘challenge of
focussing on the best study design’ for ‘very complex modern clinical trials’. Such concerns
are borne out in the ‘high rate of failure to meet primary endpoints due to poor or complex
design’.
2. Regulations
A predictable concern for an industry so heavily regulated, many respondents feel
constrained by the complexity of the guidelines they follow. Additionally, the variations
between different regulatory bodies, and the challenges that brings, comes up repeatedly.
As trials are increasingly looking to emerging markets in new countries, there is also the
need to understand whole new sets of requirements.
3. Spiralling Costs
An inevitable result of the above two issues, the cost of trials is at an all-time high.
Increasing complexity and tight timelines is putting more pressure on the ‘need for
resources to implement and control every step’.

PHARMA – CLINICAL TRIAL ISSUES (2/3)
4. Patient access
Patient recruitment and retention are a major challenge for those running trials, with a high
percentage not meeting targets and drop-out rates increasing. One respondent blamed the
‘increased burden for patients through study participation without adequate “return of
investment” in form of personal benefits’. Such concerns explain the prevalence of patient
centric approaches in today’s research.
5. Staff Roles & Responsibilities
As the complexity and rate of change in trials both continue to increase, hiring and training
the right staff is getting equally tricky. Respondents commented that ‘working in a
constantly dynamic environment both in and out of the company’ means that ‘roles and
responsibilities are evolving’.
Another aspect is the ‘increasingly remote nature of teams’ which has ‘an impact on how
we manage and retain staff’. Similarly, with trials becoming more and more geographically
diverse, another new challenge is ‘obtaining experienced clinical research professionals in
developing countries’.
6. Technology
Technology is already playing a massive role in improving many aspects of trials and is rightly
seen as one of the great hopes for future. However, with it, there are a whole raft of new
challenges facing those running, participating in and regulating trials. As one respondent put
it: ‘With technology, so much is happening so fast, the challenge is how to select and use
the RIGHT technology, and for that technology to gain the acceptance of patients,
healthcare professionals and regulators.’

PHARMA – CLINICAL TRIAL ISSUES (3/3)

7. Governance and oversight
Strategic partnerships, vendors, study sites, CROs; partnerships are playing a more important
role in almost every aspect of trials today and the management of them can often prove
challenging.
From the perspective of a study site, one particular challenge is the ‘involvement of a huge
number of vendors in the studies’.
8. New drugs
Brand new classes of drug require different ways of running trials. Cell therapies, genomics,
personalised treatments and whatever ‘the next big breakthrough is’ were all mentioned by the
respondents as creating new issues in ‘demonstrating clinical effectiveness’.

Getting the right patient is diffucult

Proving clinical
effectiveness of new
therapeutic
interventions

DIFFICULTIES IN DATA COLLECTION
AND INTERPRETATION.
How do we use the data that’s
already occuring as a byproduct of
care in a smarter way?

PHARMA:
PROBLEMS WITH TODAY’S HUMAN CLINICAL TRIALS
INEFFICIENT TRIAL DESIGN
Too much trials that are not worth
doing.
There are too many people and
organizations making minor
adjustments and lunching new
trials instead of looking at the BIG
PICTURE.
«You don’t need 100 trials, you
may get an answer in 10 if you do
it carefully»

ECONOMIC CONSTRAINTS ON THE
CONDUCT OF TRIALS.
The cost to develop and gain FDA
approval for a new drug today is
more than 2.5 bilion dollars.
Driving much of that cost are
human clinical trials

MEDTECH - CLINICAL TRIALS
In the context of medical devices, a clinical trial or a clinical investigation can be
defined as any systematic investigation or study on one or more human subjects
undertaken to assess the safety or performance of a medical device.
Clinical trials for medical devices are predominantly conducted to identify the safety
and performance of these devices in the treatment, prevention or diagnosis of
disease:

TYPES OF CLINICAL TRIALS INVOLVING MEDICAL DEVICES
TYPE/PHASE

DESCRIPTION
This is a limited clinical investigation of a device early in development, typically
before the device design has been finalised, for a specific use
It is typically used to evaluate the device design with respect to clinical safety and

Early feasibility device functionality in a small number of subjects (typically fewer than 10

study

subjects) when this information cannot practically be provided through other
non-clinical means such as bench testing. Information obtained from an early

feasibility study may guide device modifications. An early feasibility study does
not necessarily involve the first clinical use of a device.

First in human This is a study in which a device for a specific indication is evaluated for the first
(FIH) study

time in human subjects.

TYPES OF CLINICAL TRIALS INVOLVING MEDICAL DEVICES

Traditional

This is a clinical investigation that is commonly used to capture preliminary safety and
effectiveness information on a near-final or final device design to adequately plan an

appropriate pivotal study. Because the study of a near-final or final device design takes

feasibility study place later in development than an early feasibility study, regulators generally expect

Pivotal study

Post-market
study

to see more nonclinical (or prior clinical) data in a traditional feasibility study
Investigational Device Exemption (IDE) application.
This is a clinical investigation designed to collect definitive evidence of the safety and
effectiveness of a device for a specified intended use, typically in a statistically justified
number of subjects. It may or may not be preceded by an early and/or a traditional

feasibility study.
This is a clinical investigation conducted after the regulator has approved a product for

marketing. This is commonly used for further identifying trends in device outcomes,
design, usage, and associated problems.

MDR 745/2017
WHEREAS N° 64:
The rules on clinical investigations should be in line with well-established international

guidance in this field, such as the international standard ISO 14155:2011 on good
clinical practice for clinical investigations of medical devices for human subjects, so

as to make it easier for the results of clinical investigations conducted in the Union to
be accepted as documentation outside the Union and to make it easier for the results

of clinical investigations conducted outside the Union in accordance with international
guidelines to be accepted within the Union. In addition, the rules should be in line

with the most recent version of the World Medical Association Declaration of Helsinki
on Ethical Principles for Medical Research Involving Human Subjects.

ISO 14155
This International Standard addresses good clinical practice for the design, conduct, recording
and reporting of clinical investigations carried out in human subjects to assess the safety or

performance of medical devices for regulatory purpose.

This International Standard specifies general requirements intended to
- Protect the rights, safety and well-being of human subjects,
- Ensure the scientific conduct of the clinical investigation and the credibility of the clinical
investigation results,
- Define the responsibilities of the sponsor and principal investigator,
- Assist sponsors, investigators, ethics committees, regulatory authorities and other bodies
involved in the conformity assessment of medical devices

MEDTECH:
SPECIFIC BARRIERS TO THE CONDUCT OF RCTs ON
MEDICAL DEVICES
- Compared to pharmaceuticals, there is no rigorous formal regulation for
demonstration of benefits and exclusion of harms to patients.

5 BARRIERS:
TIMING OF ASSESTMENT

CHOICE OF COMPARATOR GROUP
ACCEPTABILITY

BLINDING

LEARNING CURVE

TIMING OF ASSESSMENT
Choosing the most appropriate time to clinically assess an MD is one specific issue to consider,
as MDs often undergo frequent changes in device design after their first introduction in humans.
Related to the management of technical changes during the trial phase, device changes should
be anticipated during trial planning; changes should be categorised either as ‘substantial’ or ‘not
substantial’ .
Another issue of timing is that different levels of experience, for example, of the surgeon or the
trial personnel, may lead to different levels of performance when carrying out interventions. An

RCT performed too early, before appropriate training and experience has been acquired, may
not reflect the true performance of the MD investigated.

To anticipate such problems, the investigators should try to anticipate how long such learning
phases are expected to take, with subsequent splitting of the data into two subgroups – patients

randomised during the learning phase compared to those randomised after the learning phase.

ACCEPTABILITY

An issue, which can disrupt patient recruitment and make randomisation with MDs
difficult, is when patients and care providers prefer to choose their treatment, and

refuse randomisation. This may lead to difficulties in obtaining a sufficient number
randomised patients, and lost chances to obtain valid trial results.

Furthermore, patients may also be misinformed (e.g. through marketing materials by
companies) about the potential value of a new device.

BLINDING

Blinding is an important element in all clinical trials; it reduces measurement bias
related to the observer’s, doctor’s or patient’s subjectivity. For ethical or practical
reasons, blinding is often more difficult to perform in RCTs on MDs compared to
pharmacological RCTs.
In case blinding is not used, trial authors need to give the reasons for not blinding, and
discuss the limitations when reporting the results.
The adoption of undisputable objective outcome measures is another strategy for
overcoming the limitations of open label trials.

CHOICE OF COMPARATOR GROUP
The treatment in the comparator group should be selected according to existing

standards of medical care, and the best available evidence on existing treatments.
It is often valid to conduct an RCT in which the experimental intervention is added to a

standard treatment also used in the control group.
From an ethical point of view, it may be inappropriate to offer patients an invasive

sham procedure. The more invasive the procedure, the harder it is to justify exposing
patients in the control group to risks that may be substantial without any expected

benefit. However, it should be emphasised that ethical considerations also apply to
treatments received by future patients.

LEARNING CURVE
A particular feature of health technologies using MDs is that the surgeon’s experience

and expertise often affect the results of the technique.
Different levels of a surgeon’s experience and expertise may lead to different levels of

performance when carrying out interventions.
Many reports indicate that operations performed while the healthcare providers are in

a learning phase are associated with greater risks and adverse events compared to
operations performed after training has been completed.

The learning curve for surgeons and trial personnel should be considered when
assessing surgical or interventional techniques.
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