


Thank you 
for the 
Feedback !

(Pre-meeting 
survey)
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How energized are you 
feeling this afternoon?

(1 = no energy, 5 = super 
energized)



Point: Counterpoint Topics
Theme Point Counter-point

1. State of the art
MIDD/MID3 has been a smashing 
success 

No. MIDD/MID3 has fallen short of 
expectations 

2. Primary Limitations to 
success

Model less, communicate more Talk less, model more

3. All models are wrong but 
some are useful

Wrong models are dangerous Wrong models are useful

4. Transforming Clinical Trial 
Design Decision making

All clinical trials should be informed by 
simulations

Simulations are unnecessary and time 
consuming in most cases

5. Disruptive Innovations 
necessary for the future

Industrialize current models & 
methodologies

Future lies in machine learning and systems 
models

6. The ideal MID3 scientist for 
the future

Best pharmacometricians have training 
in mathematics and statistics

Best pharmacometricians have training in 
medicine and pharmacology

7. Organizational 
Opportunities in R&D

Pharmacometricians have a strategic 
role and hence need to be part of the 
core development team

Pharmacometricians provide technical 
solutions but are not part of drug 
development teams 



1. State of the Art

MIDD/MID3 has been a smashing success 
(Joga Gobburu)

Vs. 
No. MIDD/MID3 has fallen short of expectations 

(Oscar Della Pasqua)



Point! 



MIDD is a smashing success

Joga Gobburu PhD FCP MBA 

Professor

School of Pharmacy 

University of Maryland
1



MIDD has been a Smashing Success !!!

Public Health
Ability to Guide Decisions Not Possible Before

Economics
Sustained Investment 
At-Par Remuneration

Professional Growth
Progress & Take-up More Challenges

Power
Influence Key Decisions

ROI
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Future Holds Tremendous Promise

PBPK

QSP RWE

Patient Care

Current State

Future State
The next BIG
thing in our field

Galvanizing 
Networks



Counterpoint! 



No. MIDD/MID3 has fallen 
short of expectations 

Oscar Della Pasqua
University College London, 
London, United Kingdom



Decision-making is mostly driven by p-values
The learning-confirming paradigm still succumbs to  hypothesis testing



Meta-analysis

Systematic Review

Randomized Controlled Trial 

Cohort studies

Case Control studies

Case Series/Case Reports

Animal research

Clark N, 2003  - Oxford Centre for Evidence-based Medicine

Effectiveness, post-
approval (e.g. NICE)

Efficacy, pre-approval 
(regulatory agencies)

???
DRUG-DISEASE MODELS
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DRUG-DISEASE MODELS

Drug-disease modelling is not part of the evidence pyramid

???
DRUG-DISEASE MODELS
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The power of Modelling & Simulation in Personalised Medicine

M&S approaches seem disconnected from Big Data and Personalised Medicine



Word search No. of hits

Pharmacometrics 0
Modeling 0
Simulation 0 
Clinical trial simulation 0
PKPD
MIDD 0
MID3 0

M&S is not mentioned or formally recognised as a toolkit for innovation



M&S is not mentioned or formally recognised as a toolkit for innovation

Tpoxx



Refutations and 
Rebuttals ! 



Time for a Live Poll
1. State of the art

MIDD/MID3 has been a smashing 
success 

Vs. 
No. MIDD/MID3 has fallen short of 

expectations 

42%
58%

Point: MIDD/MID3 has
been a smashing

success

Counter-point: No.
MIDD/MID3 has fallen
short of expectations

0.00%
20.00%
40.00%
60.00%
80.00%

100.00%

State of the art
Pre-meeting Survey



2. Primary Limitations to Success

Model less, communicate more 
(Stacey Tannenbaum) 

Vs.
Talk less, model more
(Oscar Della Pasqua)



Point! 



Model less, communicate 
more !

Stacey Tannenbaum
Astellas Pharma 
Northbrook, IL

MID3: Mission Impossible or Model-Informed, Drug Discovery and Development? 



Goal: build something to 
sit on.



What 
you 

started 
with

25
Image

https://3.bp.blogspot.com/-A1Fvfp6BhDo/VG1XOxKylWI/AAAAAAAACD8/7qdJmOZVb9I/s1600/IVAR_Chair_2.JPG
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What 
you 
built



What 
the team 
needed

27
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What you 
communicated to 

the team

Tested for: 243 lb
Width: 16 1/8 "
Depth: 19 5/8 "
Height: 37 3/8 "
Seat width: 15 3/8 "
Seat depth: 15 3/4 "
Seat height: 17 3/4 "

https://www.ikea.com/us/en/assembly_instructions/ivar-chair__AA-908032-2_pub.pdf



THETA!

FOCE-I

CWRES

Objective 
function

shrinkage
IPRED

WeibullpcVPC

$COV



What the team wanted 
to know

Can I sit on it?



`
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https://www.certara.com/2016/06/21/effectiv
e-communication-for-pharmacometricians-
with-joga-gobburu/?

https://www.certara.com/2015/06/05/how-to-
explain-the-value-of-modeling-and-simulation-to-
your-grandma/?



Counterpoint! 
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Talk less, model more !

Oscar Della Pasqua
University College London 
London, United Kingdom



A little Learning is a dang’rous Thing
(Essay on Criticism, Alexander Pope, 1711)

SENDER MESSAGE RECEIVER

M
E
S
S
A

G
E

M
E
S
S
A

G
E

NOISE

Feedback of 
meaning
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A little Learning is a dang’rous Thing
(Essay on Criticism, Alexander Pope, 1711)



Deceptive: Models can be “unidimensional” 



Why bother about predictive performance?



Models should become an integral part of the evidence synthesis framework



Vlasakakis et al., CPT:PSP 2013; 2:e40

Pluralitas non est ponenda sine necessitate 
("Plurality should not be posited without necessity“ (William of Ockham)



When you earnestly believe you can compensate for a lack of skill by doubling your efforts, there’s no end to what you 
can’t do.



Refutations and 
Rebuttals ! 



Time for a Live Poll
2. Primary Limitations 
to Success

Model less, communicate more 
Vs.

Talk less, model more

72.00%

28%

Point: Model less,
communicate more

Counter-point: Talk less,
model more

0.00%
20.00%
40.00%
60.00%
80.00%

100.00%

Primary limitations to success of 
model-informed drug development



3. All models are wrong but some are 
useful

Wrong models are dangeours
(Stacey Tannenbaum) 

Vs.
Wrong models are useful

(Piet van der Graaf)



Point! 



Wrong Models can be

Stacey Tannenbaum

MID3: Mission Impossible or Model-Informed, Drug Discovery and Development? 



Cathy O’Neill: Weapons of Math Destruction, mathbabe

https://www.wired.com/2009/02/wp-quant/
https://www.theguardian.com/books/2017/jul/05/weapons-math-destruction-big-data-cathy-o-neil
https://mathbabe.org/
https://www.theguardian.com/technology/2018/aug/29/coding-algorithms-frankenalgos-program-danger
https://www.newscientist.com/article/2166207-discriminating-algorithms-5-times-ai-showed-prejudice/
http://www-stat.wharton.upenn.edu/%7Ehwainer/Readings/Most%20Dangerous%20eqn.pdf
https://www.theguardian.com/technology/2018/may/08/ubers-self-driving-car-saw-the-pedestrian-but-didnt-swerve-report


Yu et al.  Scientific Reports 5  (2015)



https://imgs.xkcd.com/comics/extrapolating.png



Sharma and Jusko, BJCP 1998
http://accp1.org/pharmacometrics/pkpdcourse2006/lecs/lec2/IDR.pdf



CL ~ BW???



“If you torture the data long 
enough, it will confess.” 
Ronald H. Coase

Shoe size is a 
significant 
covariate!



https://bleacherreport.com/articles/430196-your-tax-dollars-at-work-garbage-in-garbage-out



• Self driving car crashing into a $$ sign??



Wrong Models can be



Counterpoint! 



Wrong models are useful

Piet van der Graaf
Certara
Canterburry, United Kingdom



Wrong?  /  Useful?

Heart Rate = -10 x Concentration



“All models are wrong but some are 
useful”



All models are hypotheses

“The criterion of the scientific status of a 
theory is its falsifiability, or refutability, or 

testability”



Wrong models are useful



Summary
1. Pharmacometricians should stop quoting Box:

• It undermines the credibility and scientific 
status of the discipline

2. A mechanistic model is always useful when it is 
“wrong” (and not always when it is “right”):
• It falsifies a hypothesis/assumption and as a 

consequence we learn and can design the next 
experiment intelligently



Refutations and 
Rebuttals ! 



Time for a Live Poll
3. All models are wrong but some are 
useful

Wrong models are dangerous
Vs.

Wrong models are useful

49% 51%

Point: Wrong models are
dangerous

Counter-point: Wrong models are
useful

0.00%
20.00%
40.00%
60.00%
80.00%

100.00%

All models are wrong but some 
are useful



4. Transforming Clinical Trial Design 
Decision Making

All clinical trials should be informed by simulations 
(Marc Gastonguay)

Vs.
Simulations are unnecessary and time consuming in 

most cases
(Daniele Ouellet)



Point! 



All clinical trials should be informed by 
simulations 

Marc Gastonguay
Metrum Research Group

Boston, MA



All clinical trials should be
informed by simulations 

• Pharma decision making process is broken
• Too dependent on individual intuition and power structures
• Lacking objective, quantitative, assessment

• All DECISIONS should be informed by simulations

• Start with simulating each trial at time of protocol writing
• Prepare all analysis in advance on simulated data
• Deliver input rapidly after database lock
• Feed into model-based decision-making



All DECISIONS should be informed by simulations 

+

Model Based Projection of Decision Criteria

Prior Model

Trial Data

0         3         6          9          12
Time (weeks)



All clinical trials should be 
informed by simulations 

• Pharma decision making process is broken
• Change needed

• focus quantitative resources earlier
• invest in restructuring decision process

• All DECISIONS should be informed by simulations
• Even more important when uncertainty is large
• Start with simulating each trial at time of protocol writing
• Arrive at model-based projection of decision criteria



Counterpoint! 



Simulations are unnecessary and time 
consuming in most cases

Daniele Ouellet
Pfizer 

Collegeville, PA



Informing Clinical Trial Design

All clinical trials should 
be informed by 

pharmacometric
simulations

Simulations are 
unnecessary and time 

consuming in most 
cases



Simulations are unnecessary and time 
consuming in most cases
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ACoP Meeting, 2016

• Great examples where M&S had 
great impact on trial design

• Understanding dose/exposure 
response

• Assessment of benefit risk in 
target patients 
and in special populations

• Select dose(s), inform effect size, 
select time points, ets

• USE M&S wisely when it can have 
a large impact



Fit for Purpose: There are other options to ensure 
efficient study design

This Photo by Unknown Author is licensed under CC BY-SA

Power = Study Design

M&S

Futility 
Analysis

Statistical 
Model

https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Plug_types.svg
https://creativecommons.org/licenses/by-sa/3.0/


Fit for Purpose: Outcome of M&S can be trumped by other 
considerations

This Photo by Unknown Author is licensed under CC BY-NC

Efficient, Innovative, More risk

This Photo by Unknown Author is licensed under CC BY-SA

Treatment duration has to be 12 weeks;
Need 700 patients*exposure

http://geeksroom.com/2016/01/tesla-actualiza-su-software-incorporando-mas-funcionalidad-a-la-funcion-autopilot/99792/
https://creativecommons.org/licenses/by-nc/3.0/
https://en.wikipedia.org/wiki/Subaru_Legacy
https://creativecommons.org/licenses/by-sa/3.0/


This Photo by Unknown Author is licensed under CC BY-SAThis Photo by Unknown Author is licensed under CC BY-ND

Emphasis on Speed & Being Transformational 
Breakthrough Drugs to Patients

http://www.progressive-charlestown.com/2012/08/whats-next-for-whalerock.html
https://creativecommons.org/licenses/by-sa/3.0/
https://theconversation.com/treating-hidden-wounds-the-case-for-putting-psychologists-in-trauma-programs-42584
https://creativecommons.org/licenses/by-nd/3.0/


This Photo by Unknown Author is licensed under CC BY-SA-NC, CC-BY-SA, CC-BY-NC

We still lack standards, automation and 
efficiency: not industrialized enough

http://www.jlcarneiro.com/layout-de-linhas-de-producao/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Let’s be smart

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.flickr.com/photos/74548620@N04/7527350288
https://creativecommons.org/licenses/by-nc-sa/3.0/


Refutations and 
Rebuttals ! 



Time for a Live Poll
4. Transforming Clinical Trial 
Design Decision making

All clinical trials should be informed 
by simulations 

Vs.
Simulations are unnecessary and time 

consuming in most cases

88%

12%

Point: All clinical trials should be
informed by simulations

Counter-point: Simulations are
unnecessary and time consuming in

most cases

0.00%
20.00%
40.00%
60.00%
80.00%

100.00%

Transforming clinical trial design 
decision making



5. Disruptive Innovations Necessary 
for Future

Industrialize current models and methodologies
(Joga Gobburu)

Vs.
Future is in machine learning and systems models

(Marc Gastonguay)



Point! 



Industrialize Current Models
and Methodologies

Joga Gobburu PhD FCP

MBA Professor, School of

Pharmacy University of

Maryland
1



Where is the automobile in 1915?

NETWORKS GALVANIZE

SOLUTIONS SURFACE

THREATENING DISRUPTIVE
EVENT

POLITICAL DEBATE

HIGH
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Disruptive Innovation Chart

SUSTAINING TECHNOLOGY
BRINGING A BETTER PRODUCT INTO
AN ESTABLISHED MARKET

LOW-END DISTRIBUTION
ADDRESSING OVERSERVED CUSTOMERS
WITH A LOW- COST BUISNESS MODEL

NEW MARKET DISRUPTION
COMPETEAGAINST NONCONSUMPTION

TIME

DISRUPTIVE
INNOVATION
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Counterpoint! 



Future is in machine learning 
and systems models

Marc Gastonguay
Metrum Research Group
Boston, MA







Future Lies in New 
Methodologies

• Automation without innovation leads to stagnation
• Pharmacometrics impact is limited to same old questions
• Automation allows us not to think about the problem

• Embrace new methods
• Beware of hype; thoughtful application is warranted
• Methods are a bridge to other disciplines & questions
• Innovate at the intersection & improve decisions
• Opportunity to learn



Refutations and 
Rebuttals ! 



Time for a Live Poll
5. Disruptive Innovations

Industrialize current models and 
methodologies

Vs.
Future is in machine learning and 

systems models

43%
57%

Point: Industrialize current
models/methodologies

Counter-point: Future lies in
machine learning and systems

models

0.00%
20.00%
40.00%
60.00%
80.00%

100.00%

Disruptive innovations necessary 
for the future



6. Ideal MID3 scientist for the future

Best pharmacometricians have training in 
mathematics and statistics

(Daren Austin)
Vs. 

Best pharmacometricians have training in medicine 
and pharmacology 
(Piet van der Graaf)



Point! 



The best pharmacometricians
have a training in mathematics 
and statistics

Daren Austin
GlaxoSmithKline
London, United Kingdom

MID3: Mission Impossible or Model-Informed, Drug Discovery and Development? 



Statistics is the lingua franca of drug 
discovery and development



How non-mathematicians see modelling: 
Point and click – driverless?



The reality!



Modelling is too important to be left to 
hobbyists and amateurs



Counterpoint! 



Best pharmacometricians have 
trained in medicine and 
pharmacology 

Piet van der Graaf
Certara
Canterbury, UK



Let the data speak
Richard Brundage
David D'Argenio
Marc Gastonguay
Raymond Miller
Marc Pfister
Stacey Tannenbaum
Jill Fielder-Kelly
Nick Holford
William Jusko
Matts Karlsson
Jogarao Gobburu
Donald Mager
Stephen Duffull
Jeffrey Barrett
France Mentre
Daniele Ouellet
Yaning Wang



Who needs statistics?

If I need a statistician to tell me if my compound has worked or not it will not be a drug

Although the study didn’t meet any of the 
clinical endpoints, Company X presented 

the Phase 2B results as “promising,” based 
on non-significant trend observed in a 

subgroup analysis.



Harmful Statistics



Harmful Mathematics



MID3: Biology versus Statistics

STATISTICSBIOLOGY
• Late-stage statistical support already 

very-well covered by expert statisticians

• Pharmaco-statistics typically a bounded 
problem: machines will take over

• Most compounds/projects fail 
before statistics becomes critically 
important



Summary
1. “Best” pharmacometricians trained in (bio)medical sciences

2. Statistics has never discovered a drug

3. Compounds fail before statistics becomes critically important

4. Pharmacometrics without biology is harmful in early R&D

5. Statistics of vital importance in late-stage development:
• Too important to leave to non experts
• Machines (not pharmacometricians) will take over



Refutations and 
Rebuttals ! 



Time for a Live Poll
6. The Ideal MID3 Scientist

Best pharmacometricians have training in 
mathematics and statistics

Vs. 
Best pharmacometricians have training in 

medicine and pharmacology

21%

79%

Point: Best pharmacometricians have
training in mathematics and statistics

Counter-point: Best
pharmacometricians have training in

medicine and pharmacology

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

The ideal MID3 scientist for the future



7. Organizational Opportunities 
in R&D

Pharmacometricians have a strategic role and hence 
need to be part of the core development team 

(Daniele Ouellet)
Vs.

Pharmacometricians provide technical solutions but 
are not part of drug development teams 

(Daren Austin)



Point! 



Pharmacometricians have a strategic 
role and hence need to be part of the 

core development team

Daniele Ouellet
Pfizer 

Collegeville, PA



Pharmacometricians have a strategic role and hence 
need to be part of the core development team

This Photo by Unknown Author is licensed under CC BY-NC-ND

Right 
Person

Right 
Place

Right 
Time

Right 
Decision=

http://basicblogtips.com/solid-connections-with-bloggers.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


Pharmacometricians have a strategic role and hence 
need to be part of the core development team

Right Time

Right Person

Right Place

Photos licensed under CC (Creative Commons) – CC BY & CC BY-NC-ND



Pharmacometricians have a strategic role and hence 
need to be part of the core development team

Photos licensed under CC (Creative Commons) – CC BY & CC BY-NC-ND

=



Counterpoint! 



Pharmacometricians provide 
technical solutions but are not 
part of drug development teams 

Daren Austin
GlaxoSmithKline
London, United Kingdom

MID3: Mission Impossible or Model-Informed, Drug Discovery and Development? 



Modelling is a perishable skill





Pharmacometricians need to rise
above the project to see further





Refutations and 
Rebuttals ! 



Time for a Live Poll
7. Organizational Opportunities in 
R&D

Pharmacometricians have a strategic role 
and hence need to be part of the core 

development team 
Vs.

Pharmacometricians provide technical 
solutions but are not part of drug 

development teams 

85%

15%

Point: Pharmacometricians have a
strategic role and hence need to be
part of the core development team

Counter-point: Pharmacometricians
provide technical solutions but are not

part of drug development teams

0.00%
20.00%
40.00%
60.00%
80.00%

100.00%

Organizational opportunities in R&D



THANK YOU !
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