CTTI QuALITY BY DESIGN PROJECT - CRITICAL TO QUALITY (CTQ) FACTORS PRINCIPLES DOCUMENT

Quality in clinical trials may be defined as the absence of errors that matter. Trial quality ultimately rests on
having a well-articulated investigational plan (e.g., protocol, analysis and management plans). The trial
should have clearly defined objectives and associated outcome measures. However, the likelihood of a
successful, quality trial can be dramatically improved through prospective attention to preventing
important errors that could undermine the ability to obtain meaningful information from the trial.

This document is intended to support proactive, cross-functional discussions and decision making at the
time of trial development about 1) what aspects of a trial are critical to generating reliable data and
providing appropriate protection of research participants (“critical to quality” [CTQ] factors) and 2) what
strategies and actions will effectively and efficiently support quality in these critical areas. The document
generally assumes that a clinical study will address a relevant scientific question for which there is a
legitimate research need and is not intended as a primer on how to design a clinical study.

The Quality by Design Project working group regards the CTQ factors described in this document as
generally relevant to the integrity and reliability of conclusions based on study data and to the safety of
study participants. While it is recognized that all of the CTQ factors are important, different factors will
stand out as critical for different types of trials. That is, trial design and objectives will strongly influence
their significance. For example, a randomized controlled trial has inherent strengths that may reduce the
need for data quality controls that would be relevant for a different design (e.g., single-arm study).
Similarly, the data quality controls employed for a trial evaluating whether a treatment is superior to an
active control may differ from those required for a trial designed to establish that the treatment is non-
inferior. Therefore, some sections may be more or less relevant depending on trial type, needs of the
group, and other variables.

The working group has provided questions to consider for each CTQ factor to support evaluation of the
factor’s relative importance for a particular trial as well as to inform subsequent evaluation of what events
may occur that would be likely to significantly impede the conduct of the study, place trial participants at
unnecessary risk, or impede usability of the resulting data (in other words, to become “errors that matter”).
These discussions can then be used to develop formal plans to avoid these events (e.g., through tailoring
study design or implementation) or mitigate their consequences.

Importantly, this document is not intended to serve as a checklist applicable for every trial, nor be all-
inclusive. During protocol development, the study team should carefully evaluate whether there are
additional CTQ factors that arise from a specific trial’s scientific and operational design or more generally
from the development program. Historical data from previous trials with the same investigational product
or with a similar design may be useful in identifying additional factors underpinning effective and efficient
trial completion. Users should freely adapt the document to best meet the needs of the given clinical
situation.

Engaging all stakeholders with study development is an important feature of quality by design. The process
of building quality into the study plan may be informed not only by the sponsor organization but also by
those directly involved in completion of the study, such as clinical investigators, study coordinators, site
staff, and patients. In particular, engagement of patient advocacy organizations (PAO)" and clinical
investigators may identify barriers to accrual and help ensure that study outcomes are meaningful. In the
remainder of this document, we refer to the patient and PAO stakeholders as PPAO.

1

The CTTI Patient Groups in Clinical Trials project describes best practices of working with advocacy organizations and can be a starting point to
helping study teams identify and develop these partnerships. Care must be exercised to ensure that the PAO voice reflects a collective patient
perspective as opposed to an individual patient’s experience.
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Glossary & Acronyms
ARO: Academic research organization

Clinical equipoise: A state of genuine uncertainty as to the advantages or disadvantages of each therapeutic arm
in a clinical trial (thefreedictionary.com)

Competitive Enrollment: Indicates that the local site may enroll more trial participants than originally planned by
the study sponsor, while the total number of trial participants enrolled study-wide does not change

CRF: Case report form

Critical to Quality (CTQ) Factors: Factors relevant to the integrity and reliability of conclusions based on study
data and to the safety of trial participants

CRO: Contract research organization

CSR: Clinical study report

EDC: Electronic Data Capture

Data Monitoring Committee (DMC): An independent group of experts who monitor trial participant safety and
treatment efficacy data for a clinical trial; also known as Data Safety & Monitoring Board (DSMB) or Data Safety
Committee (DSC)

Foreign Corrupt Practices Act (FCPA): Enacted in 1977 for the purpose of making it unlawful for certain classes of
persons and entities to make payments to foreign government officials to assist in obtaining or retaining business

(www.justice.gov/criminal/fraud/fcpa/)

Handoffs: Specific points in the clinical investigation when data are transferred between groups (i.e., sponsor,
third-party service provider, investigative site)

Human Factors (or Ergonomics): The scientific discipline concerned with the understanding of interactions among
humans and other elements of a system, and the profession that applies theory, principles, data and methods to
design in order to optimize human wellbeing and overall system performance (The International Ergonomics
Association)

Investigational Product (IP): The device, drug, biologic or diagnostic product under investigation

ITT: Intent to treat

MedDRA: “Medical dictionary for regulatory activities”; standardized international medical terminology

PPAO: Patients and patient advocacy organizations

PROs/ePROs: Patient-reported outcomes/Electronic patient-reported outcomes

SAP: Statistical analysis plan

UDI: Unique device identification
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