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Quality by Design of Clinical Studies

Quality by design in clinical research sets out to ensure that the quality of a study is driven
proactively by designing quality into the study protocol and processes. This involves the use

of a prospective, multidisciplinary approach to promote the quality of protocol and process

design, and clear communication of how this will be achieved.
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Our study design, organisation, clinical measurements, endpoint definitions, power
calculations, and recruitment rates have been published previously.? Briefly, between
January, 2002, and December, 2004, we recruited patients to an investigator-initiated,
independent, investigator-led, multicentre, controlled trial.Z Participating centres included
the four hospitals of the Jikei University in Tokyo, which has some of the largest inpatient and
outpatient facilities in Japan, and 17 associated hospitals led by physicians from Jikei

University.Z> We used a prospective randomised open blinded endpoint (PROBE) design.?*
. ________________ |

We recruited patients with hypertension, coronary heart disease, heart failure, or a

combination of these cardiovasculardisorders. The study population'was selected and

Prospective Randomized Open Blinded Endpoint

PROBE Design




Prospective Randomized Open Blinded Endpoint

PROBE Design
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Quality by Design of Clinical Studies

Quality by design in clinical research sets out to ensure that the quality of a study is driven

proactively by designing quality into the study protocol and processes. This involves the use

of a prospective, multidisciplinary approach to promote the quality of protocol and process

design, and clear communication of how this will be achieved.
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Development of a New
Seamless Data Stream from
EMR to EDC System Using
SS-MIX2 Standards Applied
for Observational Research
in Diabetes Mellitus
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lIIIIII' Clinical Research &

Clinical Health Care

a clinical research collaborative




EMR “Stamp™ for “Minimum Data Set”
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EMR “Stamp” for Cardiovascular Events
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Real World Data (RWD) and Real World Evidence (RWE)

» FDA uses RWD and RWE to monitor postmarket safety and adverse events and to
make regulatory decisions.

» The health care community is using these data to support coverage decisions and
to develop guidelines and decision support tools for use in clinical practice.

» Medical product developers are using RWD and RWE to support clinical trial

designs (e.g., large simple trials, pragmatic clinical trials) and observational
studies to generate innovative, new treatment approaches.

The 21st Century Cures Act, passed in 2016, places additional focus on the use of
these types of data to support regulatory decision making, including approval of
new indications for approved drugs. Congress defined RWE as data regarding the

usage, or the potential benefits or risks, of a drug derived from sources other than
traditional clinical trials.

https://www.fda.gov/scienceresearch/specialtopics/realworldevidence/default.htm
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» Eliminating the need to transcribe data
» Streamlining the clinical research process while reducing
clinician burden by the system



Quality by Design of Clinical Studies

Quality should rely on good design and its execution rather than overreliance on retrospective
document checking, monitoring, auditing or inspection. These activities are an important part

of a quality assurance process but are not sufficient to ensure quality of a clinical study.
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Quality by Design of Clinical Studies

Good planning and implementation of a clinical study derive from attention to well-established
principles of clinical research, which include the protection of the rights, safety and wellbeing

of study subjects and scientific criteria, such as:

e the need for clear pre-defined study objectives that address the primary scientific
question(s);

e selection of appropriate subjects that have the disease, condition, or molecular/genetic
profile that is being studied;

e use of approaches to minimize bias, such as randomisation, blinding or masking, and/or
control of confounding;

e endpoints that are well-defined and measurable, and methods of assessment of those
endpoints that are accurate and able to be implemented with minimal reporting or

measurement bias.
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Critical to Quality Factors

Perfection in every aspect of an activity is rarely achievable or can only be achieved by use of
resources that are out of proportion to the benefit obtained. The quality factors should be
prioritized to identify those that are critical to the study, at the time of the study design, and
study procedures should be proportionate to the risks inherent in the study and the importance
of the information collected. The critical to quality factors should be clear and should not be
cluttered with minor issues (e.g., due to extensive secondary objectives or processes/data
collection not linked to the proper protection of the study subjects and/or primary study

objectives).
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Feasibility
Consideration of critical to quality factors relating to study feasibility can inform study design
and enhance quality implementation. Feasibility considerations include but are not limited to
the availability of qualified investigators/site personnel with experience in conducting a clinical
study; availability of equipment and facilities required to successfully conduct the clinical
study; availability of the desired patient population; ability to enrol sufficient numbers of
participants as determined by the study’s power analysis; the ethical and regulatory
considerations, which include informed consent, parental/caregiver consent and patient assent

for paediatric studies; and regional standards of care.
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Feasibility
An important aspect of study feasibility is understanding the view of potential study subjects
about protocol elements that could impact their willingness to enrol or continue participation
in the study (e.g., i1mpact of study procedures, meaningfulness of the study
objectives/outcomes). The retention of study subjects and the follow-up of subjects who have
withdrawn from treatment are Key critical to quality factors. It is important to not underestimate
the value that appropriate and early consultation with patients will have on the feasibility of
the study, adherence to the protocol, and, more essentially, relevance (or suitability) for patients

of the drug approval based on the accumulated knowledge and experience from the clinical

studies.
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FIPC=Monopoly Model in 20™" Century
Fully-integrated Pharmaceutical Company (FIPC) | Biotech

Research

Development

Manufacturing Marketing Sales CRO

J A

Research, and Drug Research in particular, will, of course,
continue. But in the twenty-first century it will no longer be a
monopoly of a single industry, certainly not the monopoly of the
classical pharmaceutical industry. Many partners will play a
variety of roles in this new game: the biotechnology industry as
the actual discoverer, the universities as important providers of
ideas and preincubated projects, the classical pharmaceutical
firms as developers, manufacturers, and distributors, and,
increasingly, contract research organizations (CROs) as supporters
of development. (In Quest of Tommorow‘s Medicines, Springer

New York, 2000} Jyergen Drews

Eco-system=Network Model in 21t Century Reality
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R. Kneller, Nature Reviews Drug Discovery 9, 867-882, 2010
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Avoidable Waste or Inefficiency

in Biomedical Research

Are research decisions
based on questions
relevantto users

of research?

Appropriate research
design, methods,
and analysis?

Efficient research
regulation
and management?

Fully accessible research
information?

Unbiased and

usable research reports?

= Low priority questions
addressed

» Important outcomes
not assessed

+ More than 50% studies
designed without
reference to systematic
reviews of existing
evidence

- Adequate steps to
reduce bias not taken in
more than 50% of studies
» Inadequate statistical
power
» Inadequate replication
of initial findings

- Complicit with other
sources of waste
and inefficiency

« Disproportionate to the
risks of research

« Regulatory and
management processes
are burdensome and
inconsistent

« More than 50% of studies
never fully reported

- Biased under-reporting
of studies with
disappointing results

« Biased reporting of data
within studies

« More than 30% of trial
interventions not
sufficiently described

» More than 50% of
planned study outcomes
not reported

- Most new research not
interpreted in the
context of systematic
assessment of other
relevant evidence

<

<

<

Research waste

Biomedical research: increasing value, reducing waste
www.thelancet.com Vol 383 January 11, 2014




Avoidable Waste or Inefficiency in Biomedical Research

Unbiased and
|:> usable research reports?

« More than 30% of trial
interventions not
sufficiently described

« More than 50% of
planned study outcomes
not reported

» Most new research not
interpreted in the
context of systematic
assessment of other
relevant evidence

Biomedical research: increasing value, reducing waste
www.thelancet.com Vol 383 January 11, 2014
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Biomedical Research:
Increasing Value, Reducing Waste

Regulators of research are motivated to protect
research participants, mindful of the atrocities of
the past that associate biomedical researchers
with war criminals (eg, in the Nuremberg trials).
However, the result has been that regulatory
burdens are often disproportionate to the
plausible risks of the research, which jeopardizes
the capacity and motivation of researchers to
answer some important questions.

www.thelancet.com Vol 383 January 11, 2014



Across the product lifecycle, different
types of studies will be conducted with
different objectives and designs.
Depending on the study objectives and
the position of the study in the overall
development plan, the data sources may
vary. For purposes of this guideline, the
development plan is considered to cover
the entire product lifecycle and include
non-clinical, clinical, and post-approval
studies.

Different types of question require different types of evidence

Assessing the quality of research
BMJ 2004;328:39
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