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QbD Maturity Model Overview

For today’s assessment, what department

or organizational level are you addressing?

QUALITY CULTURE
) Awareness & Supports

) Incentives

STUDY DESIGN

) Stakeholder Engagement

) Critical-to-Quality Focus

STUDY CONDUCT

» Handover from Study Design to Execution
» Management of Risks to CTQs
CONTINUOUS IMPROVEMENT

Y Lessons Learned

) Continuous Improvement Metrics
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CTTI has developed a
Maturity Model to help
organizations
understand and
implement a Quality by
Design approach to
clinical trials.

The next few slides will
walk through the main
elements of this
Maturity Model one at
a time.

Starting on slide 8,
there are examples of
how to use this tool to
score QbD maturity
and establish priorities
for improvement over
time.


https://ctti-clinicaltrials.org/wp-content/uploads/2021/06/CTTI_QbD_Maturity_Model.docx

8 Factors (Elements) of QbD

QUALITY CULTURE
) Awareness & Supports

) Incentives

STUDY DESIGN
) Stakeholder Engagement

Y’ Critical-to-Quality Focus _
STUDY CONDUCT

» Handover from Study Design to Execution
» Management of Risks to CTQs
CONTINUOUS IMPROVEMENT

Y Lessons Learned

) Continuous Improvement Metrics

The Maturity Model
focuses on eight
Factors that, taken
together, represent a
complete
implementation of
Quality by Design for
clinical trials.

The eight Factors in
the Maturity Model are
sorted into four
Categories (Quality
Culture, Study Design,
etc.). These categories
are directly aligned
with CTTI's
Recommendations for
implementing QbD.



https://ctti-clinicaltrials.org/wp-content/uploads/2021/06/CTTI_QbD_Recs.pdf

______________________________________________
EaCh FaCtor SCOred as Level 1-5 Each Factor can be

scored from Level 1 to
r = Level 5.
5 MATURITY LEVELS
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* Level 1 implies little or
no intentional
implementation of
QbD principles.

+ Levels 2-4 imply
increasingly complete
and effective

@ ® implementation.

e Level 5 describes an
idealized state of

® ® ® complete
. [} [ 2 implementation, along
with continuous
° ° ® Y improvement efforts.
° ) [ ( 2 As shown on the next
slide, each Level is
@ o @ described in text in an

P Py o accompanying table.




Example: Level Descriptions for 2 Factors

) Level 1
Factors: Ad hoc
Stakeholder Study designed

Engagement With input primarily

from protocol
writing team

Critical-to- Protocols include

Quality data collection not

Focus necessary for
patient safety or
credibility of
findings

Critical-to-quality
factors (CTQs) not
formally identified

Operational

implications of
protocol not fully

considered

Level 2
Early

Study design
considers some, but
not all, stakeholders’
needs

Data collection
considered against
study objectives, but
non-essential
endpoints and
assessments remain

CTQs and associated
risks to study quality
discussed, but not
systematically
addressed

Operational
implications often not
considered until
protocol is near-final

Level 3
Developing

Study design
identifies and
considers all
stakeholders’ needs;
not all stakeholders
directly engaged

All endpoints and
assessments
considered against
scientific rationale,

but other factors may
still drive decisions

Formal process in
place for identifying
and addressing
CTQs

Operational
implications
considered from
early stages of
protocol design

This slide shows an
example of how the
Levels for two
different Factors
(Stakeholder
Engagement,
Critical-to-Quality
Focus) are defined
in the Maturity
Model.

This is comparable
to a ‘scoring rubric’.
An organization
would look at the
text in each Level
and decide, for a
given Factor, which
best describes their
current state.

In the full tool,
similar text is
provided for all
eight Factors.
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- P y . The Maturity Model
Maturity ‘Scores’ Can Be Tracked Over Time also includes an area

to record scores for
each Factor.

For each Factor, the
Level that the
organization is at
becomes its ‘score’.
For example, if an
organization is at
Level 3 on Incentives,
then it’s ‘score’ for
that Factor would be
3.

If helpful, an
intermediate score
_ cam be used. For
example, if an
organization has
some elements of
Level 3 and some of
Level 4, they might

decide on a score of
3.5.
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. . QbD maturity scores can
Score the Whole Organization or Departments | be determined forthe
organization as a whole,
or for particular business
units or departments.

For today’s assessment, what department

or organizational level are you addressing? I_t IS possple and evep
— likely for different business
‘ units or departments to be
e o o o at different Levels on each

QbD maturity Factor.

So, when using the QbD
Maturity Model, it is
important to:

1. Start by determining
what the unit of
assessment will be
(whole organization,
particular business
unit, etc.).

2. Score based on the
typical or average
experience for the
selected unit of
assessment.
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Scoring Example: Study Design

This next set of slides
provides an example of
how an organization (or
business unit,
department, etc.) could
use the Maturity Model
to score its current
implementation of QbD,
as well as to plan a
desired future state.

Here, the example
organization has
determined it is
currently at Level 3 on
Stakeholder
Engagement, and at
Level 2 on Critical-to-
Quality Focus.

STUDY DESIGN
) Stakeholder Engagement

Y’ Critical-to-Quality Focus ® [ ) o

[

The next two slides
flesh out the rationale.
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Rationale for ‘Stakeholder Engagement’ Score

via advisory
boards,| but not

Factors:

Stakeholder
Engagement

Critical-to-

Quality
Focus

Level 1
Ad hoc

Study designed
with input primarily
from protocol
writing team

Protocols include
data collection not
necessary for
patient safety or
credibility of
findings

Critical-to-quality
factors (CTQs) not
formally identified

Operational
implications of
protocol not fully
considered

Level 2
Early

Study design
considers some, but
not all, stakeholders’
needs

Data collection
considered against
study objectives, but
non-essential
endpoints and
assessments remain

CTQs and associated
risks to study quality
discussed, but not
systematically
addressed

Operational
implications often not
considered until
protocol is near-final

Level 3
Developing

Study design
identifies and
considers all
stakeholders’ needs;
not all stakeholders
directly engaged

All endpoints and
assessments
considered against
scientific rationale,
but other factors may
still drive decisions

Formal process in
place for identifying
and addressing
CTQs

Operational
implications
considered from
early stages of
protocol design

In evaluating its
maturity on
Stakeholder
Engagement, the
example organization
determined that:

* Itdoes agood job
of engaging the
range of internal
functions, and
even sites and
CROs;

» Butit typically does
not engage
patients until too
late in the study
design process for
their input to be
optimally effective
at helping to
identify and avoid
‘errors that matter’.

Note: A list of potential

stakeholders to engage in

study design is available at
this link.


https://www.ctti-clinicaltrials.org/sites/www.ctti-clinicaltrials.org/files/perspectives-champions-toolkit-3mar16.pdf

Rationale for

Factors:

Stakeholder
Engagement

Critical-to-
Quality
Focus

Level 1
Ad hoc

Study designed
with input primarily
from protocol
writing team

Protocols include
data collection not
necessary for
patient safety or
credibility of
findings

Critical-to-quality
factors (CTQs) not
formally identified

Operational
implications of
protocol not fully
considered

‘Critical-to-Quality Focus’ Score

Level 2
Early

Study design
considers some, but
not all, stakeholders’
needs

Level 3
Developing

Study design
identifies and
considers all
stakeholders’ needs;
not all stakeholders
directly engaged

Data collection
considered against
study objectives, but
non-essential
endpoints and
assessments remain

CTQs and associated
risks to study quality
discussed, but not
systematically
addressed

Operational
implications often not
considered until
protocol is near-final

All endpoints and
assessments

protocol design

In evaluating Critical-
to-Quality Focus, the
example organization
determined that:

* Its processes are
aligned in principle
with QbD’s focus on
proactively
mitigating risks of
‘errors that matter’;

* However, work will
be needed to
ensure complete
and systematic
implementation of
the key concepts
(e.g., by updating
SOPs and providing
templates for
capturing decisions
about risk that are
directly tied to
critical-to-quality
factors).
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Identifying Desired Future State

Factors:

Stakeholder
Engagement

Critical-to-
Quality
Focus

Level 1
Ad hoc

Study designed
with input primarily
from protocol
writing team

Protocols include
data collection not
necessary for
patient safety or
credibility of
findings

Critical-to-quality
factors (CTQs) not
formally identified

Operational
implications of
protocol not fully
considered

Level 2
Early

Study design
considers some, but
not all, stakeholders’
needs

Level 3
Developing

Study design
identifies and
considers all
stakeholders’ needs;
not all stakeholders
directly engaged

Study design
includes direct
engagement with all
stakeholders from
earliest stages of
study planning

Data collection
considered against
study objectives, but
non-essential
endpoints and
assessments remain

CTQs and associated
risks to study quality
discussed, but not
systematically
addressed

Operational
implications often not
considered until
protocol is near-final

All endpoints and
assessments
considered against
scientific rationale,
but other factors may
still drive decisions

Formal process in
place for identifying
and addressing
CTQs

Operational
implications
considered from
early stages of
protocol design

Study design
process enforces
strong justification for
any study endpoints
and assessments
beyond the most
fundamental

CTQs systematically
identified and
addressed in
protocol design,
operational planning,
and risk
management and
monitoring

| Current State |

Desired State
(End of Next Year)

Finally, the example
organization
discusses where it
would like to be by the
end of the next year.

Here, the organization
decided to prioritize
moving both
Stakeholder
Engagement and
Critical-to-Quality
Focus to Level 4.

Similar discussions
could be held for all
eight of the Factors in
the Maturity Model.
See additional scoring
examples on slides
13-19.



Considerations for Using the Maturity Model

\/ Score based on what is typical
(Not best-case or worst-case)

The discussion is Engage all stakeholders

'—. more im portant than Facilitate open dialogue
the number and honest assessment

oL Plan for incremental and iterative
~7 Improvement over time

The full tool provides detailed
instructions, but some of the
most important considerations
are identified here.

Perhaps most importantly, the
Maturity Model is not a
guantitative benchmarking
tool for comparison between
organizations, nor is it meant
to provide audit or inspection
standards.

Rather, it is meant to support
meaningful discussion within
an organization about
implementation gaps and
opportunities for continuous
improvement.

Additionally, the goals for
each organization may differ:
not all will strive to be Level 5
in all areas, and an
organization does not have to
be Level 5 in all areas to be

applying QbD.



Scoring Example: Quality Culture

Factors:

Awareness
& Supports

Incentives

Level 1
Ad hoc

No QbD
framework

No individuals
responsible for
driving QbD
implementation

No formal or
informal incentives
for implementing
QbD

Incentives may
reward the wrong
behaviors

Level 2
Early

Level 3
Developing

Some awareness

Piloting processes
and supports (e.g.,
workgroups,
trainings)

Focal point
identified, but role
not fully defined or
communicated

lea

driving

Piloting incentives

QbD (see

Recommendations)

Incentives

for some elements of established for
most (but not all)
elements of QbD,
and for most (but
not all) relevant
stakeholders

Broad awareness,

implementation

Early stages of
formally
implementing

Continuing the scoring
examples, here an example
organization has determined
that it is at Level 2 for
Awareness & Supports.

It is still at early stages of
implementing Quality by
Design, but has made a
commitment to increasing
effectiveness by:

» Conducting educational
workshops for study
teams as they begin
formally implementing
QbD approaches

+ Drafting processes for
conducting multi-
stakeholder discussions
early in protocol
development

* ldentifying a QbD
‘champion’ who has
leadership support for
carrying implementation
forward over time.


https://www.ctti-clinicaltrials.org/files/ctti_quality_by_design_recommendations_final_1jun15_1.pdf

Scoring Example: Quality Culture

Factors:

Awareness
& Supports

Incentives

Level 1
Ad hoc

No QbD
framework

No individuals
responsible for
driving QbD
implementation

No formal or

informal incentives
for implementing
QbD

Incentives may
reward the wrong
behaviors

Pilotina incentives

Level 2
Early

Some awareness

Piloting processes
and supports (e.g.,
workgroups,
trainings)

Focal point
identified, but role
not fully defined or
communicated

for si
QbD
Rec

Have npt yet
identified |

to support QbD
implemientation

Level 3
Developing

Broad awareness,
leadership support

Processes/supports
established but not
organization-wide

Dedicated subject
matter expert(s)
assigned formal
responsibilities for
driving
implementation

Incentives

The example organization
has determined that it is at
Level 1 for Incentives.

One priority will be to reduce
the ‘Christmas tree effect’ —
the tendency for everyone
involved in study design to
add their own ‘ornament’ to
the protocol, often resulting
in studies that are
overburdened, unfocused,
and expensive. The
organizations’ culture
implicitly rewards anyone
who is seen as having an
impact on study design,
while those who work to
keep studies streamlined are
rarely recognized.

The organization plans to
establish recognition
programs, highlighting
success stories, and also
plans to create individual
employee objectives within
its performance
management system that are
directly tied to QbD
implementation.


https://www.ctti-clinicaltrials.org/files/ctti_quality_by_design_recommendations_final_1jun15_1.pdf

The organization has determined
it is at Level 3 for Handover from
Study Design to Execution.

Scoring Example: Study Conduct

Level 1 Level 2 Level 3 Lev

Clinical operations staff and

Factors: Ad hoc Early Developing Imp List Of CTQS, partners (CRO, sites, vendors,
Handover Incomplete Transfer is Transfer is complete JIFUll I’iSkS and ?tc-) ahe CQQSISIerﬁIy prowded_ a
from Study  transfer of complete, but and provides some | stak list of identified critical-to-quality
. responsibilities to  directive rather big-picture way mitigations factors (CTQs), their associated
Design to those responsible than interactive understanding (but rch i itioati i
. p g( P g risks, and mitigation strategies
Execution for study (thrown over the | not always enough prov|ded but for the study.
execution and wall) to facilitate problem | unu t | ! d
oversight solving) e rationale an However, because most of these
why staff do not directly participate in

operational
implications

design-stage discussions, they
lack full insight into why these

Risk-informed

Management Quality Risk-informed Risli

of Risks to ?‘z”f‘g?”;er:t not quality t q”‘:'l'ty T"’I‘”i‘_g‘;’:‘e"t GlLet CTQs are particularly relevant
CTQs éeTQs rsks o {232;3:23?0 ggQiraey 1eato g;?er not a|WayS gnd d_on’t fuIIy_Ieverage insights
CTOs =Sl clear in their operational processes,
Some changesto  fylly plans and priorities.
Changes to protocol and trial

The organization is exploring

protocol or trial oversight based on | Most changes to

oversight often
not based on
addressing risks
to CTQs

addressing risks to
CTQs

Continued
relevance of CTQs
sometimes
assessed during
study conduct

protocol and trial
oversight directly
address risks to
CTQs

opportunities for broader
engagement of operational
partners in study design, as well
as better documentation and
trainings that concisely convey
underlying rationale and
potential operational
implications.



Scoring Example: Study Conduct

Factors:

Handover
from Study
Design to
Execution

Management
of Risks to
CTQs

Level 1
Ad hoc

Incomplete
transfer of
responsibilities to
those responsible
for study
execution and
oversight

Quality
management not
tied to risks to
CTQs

Level 2
Early

Transfer is
complete, but
directive rather
than interactive
(thrown over the
wall)

Risk-informed
quality
management
loosely tied to
CTQs

Changes to
protocol or trial
oversight often
not based on
addressing risks
to CTQs

Level 3
Developing

Transfer is complete
and provides some
big-picture
understanding (but
not always enough
to facilitate problem
solving)

QbD and risk-basg
oversight are largely

processes

Continued
relevance of CTQs
sometimes
assessed during
study conduct

The organization has determined
it is at Level 2 for Management
of Risks to CTQs.

Although it uses a risk-based
monitoring approach, trial
oversight plans leverage generic
Key Risk Indicators and Quality
Tolerance Limits that are not
explicitly derived from
identification of critical-to-quality
factors relevant to a specific
study.

The organization would like to
reach a level of maturity at which
study teams design targeted
monitoring and other oversight
plans to proactively address
those risks to critical-to-quality
factors (CTQs) that could not be
eliminated by changing the study
design.

Processes will also be put in
place to regularly assess the
continued relevance of CTQs,
and the appropriateness of
associated risk mitigation
strategies, during study conduct.



Scoring Example: Continuous Improvement

Factors:

Lessons
Learned

Continuous
Improvement
Metrics

Level 1
Ad hoc

Informal review
and
dissemination of
lessons learned
at end of study

Quiality of
studies is
inconsistently
measured and
difficult to
predict

Level 2
Early

Study ‘after-action’
reviews QbD
elements (e.g., right
CTQs, appropriate
mitigation strategies,
unanticipated risks)

Lessons learned do
not consistently
inform future studies

Some appropriate
outcome and
process metrics
identified for
monitoring QbD
implementation at
organizational level

Level 3
Developing

Lessons learned
often inform future
studies, but
substantial barriers
remain (e.g., data
incomplete, siloed
or difficult to
access)

Range of
appropriate metrics
tracked, though
output not
consistently used

Study quality
tending to improve

Lev
Imp

Les
syst
colle
cax

Stuc
con
inco
lear

stakeholders

Strong
commitment to
ensuring each
study learns from
those that came
before, but
technological and
EMNEES
need to be
addressed

The organization has
determined it is at Level 3 for
Lessons Learned.

It has put processes in place
to document decisions made
during study design about
critical-to-quality factors and
associated risks, as well as
to review and assess these
decisions at the end of each
study. These lessons
learned are consistently
captured in a standard
format (study team decision
log) that facilitates
understanding by all
functions/roles (not just
Quality), including individuals
not involved with the study.

However, this information is
not on a central, easily
accessible repository; it
typically is not shared with
operational partners such as
the CRO; and in the rush to
enroll the first patient, study
teams often fail to review this
information in planning their
trial.



Scoring Example: Continuous Improvement

Factors:

Lessons
Learned

Continuous
Improvement
Metrics

Level 1
Ad hoc

Informal review
and
dissemination of
lessons learned
at end of study

Quiality of
studies is
inconsistently
measured and
difficult to
predict

Level 2
Early

Study ‘after-action’
reviews QbD
elements (e.g., right
CTQs, appropriate
mitigation strategies,
unanticipated risks)

Lessons learned do
not consistently
inform future studies

Some appropriate
outcome and
process metrics
identified for
monitoring QbD
implementation at
organizational level

Level 3
Developing

Lessons learned
often inform future
studies, but
substantial barriers
remain (e.g., data
incomplete, siloed

Level 4
Implementing

Lessons learned are
systematically and
collaboratively
captured and shared
across stakeholders

or difficult to Study design
access) consistently

incorporates lessons

learned
T:zange of Qua
appropriate metrics | imp etrics in
tracked, though part
output not onn place’ [} Ough
consistently used m 4 ) . )

2 primarily internally

Study quality
tending to improve

ra.g
stak

and not
always lused
appropriately

The organization has
determined it is at Level 3 for
Metrics.

It has identified a reasonable
set of metrics that are
relevant to Quality by
Design, feasible to track via
an organizational dashboard,
and are being reviewed at
intervals by organizational
leadership.

As a result, implementation
of QbD is becoming more
consistent, and the quality of
the organization’s studies
has been improving.

However, these metrics are
not shared with operational
partners and not designed to
help operational partners
improve. There are also
times when the organization
uses the metrics
inappropriately, such as
setting expectations with
study teams that all studies
should be completed faster
than the historical average.



