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Objective of Session 4

+ “To examine ways to improve efficiency and lower
the cost of clinical drug trials or other costly
phases of drug development”

¢ Some ideas:

— Focus on the all parts of the process, not just the running
of trials

— Understand that variance control is a critical factor to
efficiency

— Know that working together is a better way
— Investigate paths that other fields have followed that
might apply

David M. Dilts, PhD, MBA
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Huge apparent improvements in efficiency

and quality in many research inputs:

» Approximate Moore's Law improvements in many cases
» Qualitative improvements in other cases

David M. Dilts, PhD, MBA

™

Small changes in success of
molecules entering clinical
trials over the past 50 years
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Research waste is still a scandal—an essay by Paul
Glasziou and lain Chalmers

< Progress has been made towards reducing the 85% of wasted effort in medical research—and the
huge amounts of money misspent and harm caused to patients—but there’s still a long way to go,
say Paul Glasziou and lain Chalmers

The wake-up call came 30 years later, in 1994, with an editorial
in The BMJ by the journal’s chief statistical adviser, Doug
Altman. He described as a scandal® that “huge sums of money
are spent annually on research that is seriously flawed through
the use of inappropriate designs, unrepresentative samples, small
samples, incorrect methods of analysis, and faulty
interpretation.” In 20135, the journal’s readers rated the article
the most important in The BMJ in the previous 20 years.’ It has
been cited over 700 times.

BMJ 2018;363:k4645 doi: 10.1136/bmj.k4645 (Published 12 November 2018)

I’m going to point out a few more flaws

David M. Dilts, PhD, MBA



Investigator-Initiated Trials
High Level Process Map

Investigator Initiated Clinical Trials @ Vanderbilt University Medical Center by D. M Dits'’. A Ssndier™’, S Moore’, D. Bromring’. A Jonson', A Pardesty’. D Rouch’ B, X0 \Owen Geaase Schol of Masa e,
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Why care about study development time?
Development vs. Operational Time by Phase*

Median number of Development and Operational Calendar Days for Clinical Trials
Completed from 2000 —2006* for Phase II and II1
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* Sample: All ECOG Phase II and III studies activated between 1/2000-7/2006 and closed to accrual
(n=52)
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Process Flows for Designing a
Phase 111 Cooperative Group Trial

Concept Review
113 days
Protocol Development
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Protocol Review
o 129 days
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Executive Review 102 days
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CTEP Final Approval
14 days ——
FDA Review Activation Activities
46 days 42 days

Fig.1. Level O process flow map for activating a phase lll study at ECOG. Days are the median calendar days from receipt to acceptance by the process. Conceptdevelopment
refers to the time the concept was developed by the principal investigator when data was available (n = 5). Brown boxes are joint efforts between ECOG and external
governmental agencies. Grant development is necessary only if additional funding was requested from a pharmaceutical firm; reguatory affairs development and FDA are
necessary only if ECOG is involved with IND filing process. Although initial FDA review is within 30 to 45 d, studies required multiple loops to attain final FDA approval.
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Process Flows tor Designing a
Phase 111 Cooperative Group Trial
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Process Flows tor Opening a
Phase 111 Cooperative Group Trial
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. Is this what the US clinical trials
system feels like?

Chutes & Ladders®?
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1 Steps for Opening a
Phase III Cooperative Group Triall
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Cooperative CTEP/ Cancer

Group CIRB Center Total
Process Steps >458 >216 >95 >769
... Working Steps >399 >179 >73 >651
...Decision Points (chute or ladder) 59 37 22 148
Potential Loops? (all chutes) 26 15 8 49
No. of Groups Involved 11 14 11 36

1. Representative Cooperative Oncology Group and Comprehensive Cancer Center
2. Process steps reported only show one loop in the process. Actual development frequently includes multiple loops
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""We can lick gravity, but
sometimes the paperwork is
overwhelming.'"

— Werner von Braun
July 10, 1958 Chicago Sun Times

David M. Dilts, PhD, MBA



Time for Opening a
Phase 111 Cooperative Group Trial

Total Median Time from idea to opening~920 days (2.5 years)
Range: 456 — 2440 days (1.25-6.7 yrs.)
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Median: 784 to 808 days*
Range: 435-1604 days

Median: 116 to 252 days*
Range: 21-836 days
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Development time for a phase 111 trial
from CTEP concept receipt to Activation
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Figure 4. Development time for a phase III trial from CTEP concept receipt to Activation. Box ranges (H-Spread) indicate lower 25th and upper 75th percentile of the sample.
T-bars indicate the 95.0% confidence intervals by year. Dots indicate trial development time outside the bounds of the CI. Year indicates the year that the trial was activated.
Development time does not include the time involved to develop the concept prior to CTEP submission.
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Does time matter?

Phase III ECOG Studies Closed to Accrual (n=15%): Ratio of
Actual Accruals vs. Expected Accrual
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*All phase Il studies activated and closed to accrual between /2000 — 7/2006
*Color Code:
* red : studies taking greater than the median time to open
* blue: studies taking less than the median time to open
* gray: studies closed due to reasons other than poor accrual
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Does development time predict accrual success?
NCI-CTEP Studies
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Cheng, S. K., Dietrich, M. S., & Dilts, D. M. (2010). A sense of urgency: evaluating the link between clinical trial
development time and the accrual performance of cancer therapy evaluation program (NCI-CTEP) sponsored
ts, studies. Clinical Cancer Research, 16(22), 5557-5563. I 16



Accruals Per Triall
Comprehensive Cancer Centers

Accrual Per

Trial CCC1 CCC2 CCC3 CCC4 CCCS5 CCCb Total
Time Period 1/2001-7/2005  1/2000-9/2006 1/2000-12/2005 1/2000-4/2007 1/2002-12/2008 1/2000-3/2009
N 148 323 104 323 393 496 1,787

0 209% 26.9% 26.9% 34.4% 22.1% 35.1%] 29.0%>

1to 4 324% 31.0% 26.9% 31.3% 29.8% 38.1% 32.6%
50ormore 46.6% 421% 46.2% 34.4% 48.1% 26.8% 38.4%

'Excludes pediatric studies ~ Therapeutic Studies Only

2Over 500 of nearly 1800 trials result in zero accruals

All steps in the development of trials that enroll
0 patients are non-value added

David M. Dilts, PhD, MBA
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VOLUME 28 - NUMBER 35 - DECEMBER 10 2010

JOURNAL OF CLINICAL ONCOLOGY

Accrual Experience of National Cancer Institute
Cooperative Group Phase III Trials Activated
From 2000 to 2007

Edward L. Korn, Boris Freidlin, Margaret Mooney, and Jeffrey S. Abrams

Results

There were 191 trials activated from 2000 to 2007. We Rroiect thatHZZ.O% of these trials will
have < 90% accrual because of inadequate accrual rates. We project that there will be 176,627
patients eventuany accrued on the 151 tals current accrual, 154,579) and that 2,9910f these

patients will be on trials that have < 90% accrual because of ipagegsgte accrual rates (1.7%). For
nonpediatric cancer trials, the corresponding percentages are nd 2.0%.

pnnnluo;nn

-
C

David M. Dilts, PhD, MBA



High Variance = High Uncertainty = High Dissatistaction
Moister The Psychology of Waiting Lines

Numberof Calender Days

! Times:
Blue - Scientific Review
Red - PI holding
Green — Ethics
Major Take-Away:
Look at the
variances of each
1 | group

N——/ = —/
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Simulation Results of Working Together

c i CTEP and
ooperative '
Current P CTEP Cooperative
: : Group
Simulation Improvements Group
Improvement
Improvements
As-Is performance Improved Selective Study Improved Review Simultaneous
DESCfiptiOﬂ 2 Criteria Performance Improvments

n* 99 () | ) |
mean 837,20 < ——— T —) ) ) 78

min 222 209.07 214.93 214 .35
max 3857.89 3576.71 4292.98 311,94
st. dev/error 760.75 : 570.0

Timing

Distribution

0 0
200 840 1680 2420 3160 3300 200 880 1560 2240 2320 3600 200 1020 1840 2860 3430 43

Time in simulation Time in simulation me in simulation

0

* Simulation period defined over a period of 5 years (1825 Calendar Days)
* Note: Axes on the Timing Distribution Graphs are different

David M. Dilts, PhD, MBA



Sparking Innovation:
one place to start

¢ Creating Standards via precompetitive
consortium

+ A group that gets together to

— Solve problems that no one individual or group
could solve

— To set ”universal” standards that all can use
— Set the technology roadmap to the future

21

David M. Dilts, PhD, MBA



LHC: “The largest scientific
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“You don’t get a working cyclotron by funding a thousand
ROIs” — Joe Gray

. DE%%BACERN has solved the tenure and promotion prolm ”



¢ Increase effectiveness

- "
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A dynamic map for learning,
communicating, navigating and improving
therapeutic development

= John Wagner, Andrew M. Dahlem, Lynn D. Hudson, Sharon F. Terry, Russ B. Altman, C. Taylor
Gilliland, Christopher DeFeo & Christopher P. Austin

Nature Reviews Drug Discovery 17,150 (2018) = Download Citation %
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One thing you can do with a roadmap:
Gap Analysis

A comparison of government-sponsored research projects
versus industry-stated goals in research

<4 Integrated Product & Process Design
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Quick Question:

* Who were the other two people who won the
Nobel prize in 1945 with Fleming?

¢+ Answer: the “translational scientists” Florey
and Chain who translated the discovery into
volume manufacturing

archive. archive. archive.
Sir Alexander Ernst Boris Chain Sir Howard Walter
Fleming Prize share: 1/3 Florey
. . Prize share: 1/3 Prize share: 1/3
David M. Dilts, PhD, MBA



Objective of Session 4

¢+ “To examine ways to improve efficiency and lower the cost of clinical
drug trials or other costly phases of drug development”

* Some ideas:

— Focus on the all parts of the process, not just the running
of trials

— Understand that variance control is a critical factor to
efficiency

— Know that working together is a better way

— Investigate paths that other fields have followed that
might apply

28
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AIRWAYS
1. How to integrate diverse systems for better performance?
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2. How to transfer lessons learned between domains?
Or, what can we learn, both good & bad, from others?

Note: Everyone considers themselves “special’, where normal
@ " rules don’t apply

Hone EST.1543 l H =) i a

~
DAIMLERCHRYSLER @ @VASLLS S ST | \VRENCE LIVERMORE NATIONAL LABORATORY

Science in the National Interest

OAK RIDGE NATIONAL LABORATORY ﬁ sl 30




What happens without Standards

Baltimore, MD, 1904

“The need for standards was
dramatized in 1904, when more than
1,500 buildings burned down in
Baltimore, MD, because of a lack of
standard fire-hose couplings. When
firefighters from Washington and as
far away as New York arrived to help
douse the fire, few of their hoses fit the
hydrants. NBS had collected more than
600 sizes and variations in fire-hose

couplings in a previous investigation...”
. 3




Finally,

“Unless a decision has ‘degenerated into
work’ it is not a decision; it is at best a good

intention.”
-- Peter Drucker “The Effective Executive”, p. 114

32

David M. Dilts, PhD, MBA



Just say “No”
Controlling the Inflow

2000-2005 averages/year in one Cooperative Grou

Inflows ~44 LOD’s/yr.
* (70.7% eventually accepted)

Work-In-Process ~75 concepts or protocols

Outflow 18 protocols /yr.

If no new studies are accepted, it would take
4.16 years to clear the queue

3
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‘A ‘No’ uttered from deepest
conviction is better and greater
than a ‘Yes’ merely uttered to
please, or what is worse, to avoid
trouble.”

--- Mahatma Gandhi

David M. Dilts, PhD, MBA I 4



Shared Destiny Model

¢ We are in this together
— e.g., difference between a team and a
committee

¢ One critical, important fact about
healthcare delivery
— It is not all about the money, it is about the
mission
* But “first do no harm to my RVUs!”

35
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Don’t fall into the
Knowing-Doing Gap

* You know what to do, you just don’t do it

¢ One reason for the knowing-doing gap is
that people confuse falking about something
with taking action.

+ So what actions should be done today?

The
Knowing-

Jeffrey Pfeffer and
Robert I. Sutton

36
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Another example of lack of
standards

¢ Forms required to be completed to do

Grand Rounds at one cancer center
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In filling out exactly the same thing 3 times, only in slightly different ways,
1. How much effort is wasted?

2. What are the chances of making a mistake?

. 3. How much trust do you have in the system? 38
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French rail company order 2,000 trains too wide for
platforms

France's national rail operator admits it has already spent €50 million on
'shaving' 1,300 platforms that are too narrow to fit new trains
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The mistake was made as part of a €15 billion makeover of France’s Regional Express
Trains Photo: Alamy

By Henry Samuel, Paris France
- 10:37AM BST 21 May 2014 News » World News »
Europe »

y - m 2,991 followers Road and rail transport

»

. . . . . Henry Samuel »
It is @ minor miscalculation, but one that will cost the French taxpayer a

fortune.

Related Partners

France’s national rail operator SNCF - which runs its prestigious TGV fast
The best way to transfer

trains - has sparked hilarity, anger and ridicule after building a new money overseas
generation of regional trains that are too wide for 1,300 stations, meaning
platforms will have to be “shaved” to stop them getting stuck. In France
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=TT Note to Governance Groups & Review
Committees

Slow & Stale

Quality Issues:
Investigator burn-out
*Sunk Cost Bias
*Reduced Relevance
*Competing Trials
*Apathy

*Low Accruals

Low Protocol Development & Approval time High

David M. Dilts, PhD, MBA B R




High Level Process Flow for
Phase 111 Studies

Cooperative
Group
Response

CTEP/CIRB
Rereview

I,
\% > Concept Protocol
Review
Meeting Committee
Clinical Trial Concept Protocol L
. Activation
Idea Creation Development Development
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Translational Science Pathways

Pathways published in Clinical Cancer Research 2008; 14: 5663-5713

. Immune Response
Generic Pathway Modifier Pathway

Y 1. Determine the goal
s 2. Determine the steps to get there
3. Design the path to achieving the goal

. 4. Map existing efforts on the path

— 5. Fill holes, eliminate unnecessary

| duplication
S 6. Measure success for all by goal

|:l:| e achievement




Pipeline for Drug Development
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Be caretul that the team is not Monty
Python “philosopher Football”
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https://www.youtube.com/watch?v=79vdlEcWxvM&feature=youtu.be
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