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DG Shah: Indian pharma
loses a significant voice on

international trade and
policy

PT Jyothi Datta | Mumbai | Updated on February 22,2019 | Published on
February 22,2019
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“The topic is perfect. The “maintenance” is more challenging and needs expert insight.” Dilip
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R&D

Regulatory

Management
Responsibility !

Operations Tech. Transfer

Function efficiently and independently in a constantly
evolving environment.
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Work and collaborate in cross functional teams In a fast pace, dynamic team setting.
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Education, training & experience

e Level of “Assurance” determines what
we experience; including therapeutic
outcomes Immunity to Chan

4
Knowing System

Prevention of

* To assure others one must be self- Immunity to Change S —

assu red Change Prevention
& Feeling System

* Experiential learning is a path to adult Socialized Mind 3¢ Order
development (16 ovem - “Don’t use or don’t
tell” and/or “If |

Science Board)
don’t look there is
no problem”

Problem-solving

Adult Human Development
& Immunity to Change
9 *Prof. Kegan et al. Harvard University

—-

* Objective self-authorship at every
level of a system provides subjective
self-assurance to all its stakeholders

Amgen (2004

* System responsiveness is a stage in

co l I ective h uma n_ (a d u It)d eve I o p ment Hussain, A. S. How To Break the Pharmaceutical 2-3 Sigma Barrier (Like Amgen).
- O rd er Of Consciousness PHARMACEUTICAL ONLINE. Guest Column | September 18, 2017

Hussain, A.S. Culture of Pharmaceutical Quality: Personnel Development. Biopharma Asia March/April 2016
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Medical Errors Are Third

Leading Cause of Death
in the U.S.

Steve Sternberg - May 3, 2016, at 6:30 p.m. ( 1)
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WHY CHECKLISTS FAIL REDESIGNING
— e CONTINUING EDUCATION

IN THE
HEALTH PROFESSIONS

Continual Professional Development is learner-
driven, allowing learning to be tailored to
individual needs.

10 LRR 1§ UM

BUILDING A SAFER HEALTH SYSTEM
IOM 1999

(2)

NATURE | VOL523 | 30 ) ULY 2005

APA

A DESIGN THINKING, SYSTEMS
APPROACH TO WELL-BEING WITHIN
EDUCATION AND PRACTICE

Why metamorphosis to meaningful experience necessary
To err is human, professional development via design & systems thinking

2/25/2019
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| Nested stages of personal development in the context of CGM F>

1in ] ternal) Orel fCa ) = Impulse control
— — e Gaood K I ] i sl 119940 |
Ll k3
- L l
£ Seeing Good
- s ys1 Oraer
Internal Validation é%*
Self-assured ———— q%.
- - - — -

«, Doing Good # P - 2
., ¥ P e [ Imperialist
Being Good . /

Seeking External | Self-transforming-mind
Validation \

Looking Good L Effective Leaders:

A Developing aother
Procrustes " Hﬂenders ot followers. * Socialized mind

oy
S - -
~ - Sellagthored mind
Qur development occurs in multiple dimensions; Cognitive, Inter- and Intrapersonal proficiencies, (6)

What is Good Practice?

"All models are wrong, but some are useful” George Box (1978)

© Copy 018-2020: Ajaz S. Hussain, Ph.D.
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Observations of recurring errors and root cause “unknown”: “Common Cause”

FY14 FY15 FY16 FY17

FY06

Responsibilities & Procedures for the QA Unit are not in writing or fully followed

211.110(a) 211.160(b) 211.160(b) 211.160(b) 211.160(b)
| B e ekl et bt ol o oo mall =il e Vi s basies s sl e et sl no s sl =illun b se it b actieiles b o i bmlimtt ol sl co salli= il ancl e (i b e ';
: ; 211.192 211.192 211.192 211.192 211.192 |
T T T T i e .| e |
211.160(b) 211.100(a) 211.113(b) 211.100(a) 211.100(a)

2111000 SR Ty

https://www.xavierhealth.org/news3/2018/6/20 (7)

L2058 : © Co-hp'i/‘right 2018-2020: Ajaz S. Hussain, Ph.D. 7
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" Time to reduce error rate to “3.4 dpm” (Amgen)

How to break the 2-3 sigma barrier?

PHARMACEUTICAL
ONL'NE S1L0 10 of IR 9P

Q In 2015 FDA “informally” identified few
companies, including Amgen (8) Development & Mig + | Packaging & Protection «

\ 4 Guest Column | September 18, 2017

y 5 How To Break The Pharmaceutical 2-3 Sigma

Amgen (Martin VanTrieste) described path Barrier (Like Amgen)

(2) v Ajaz S. Hussain, Ph.D.
) to 3.4 dpm, for every “CQA” and “CPP”; S

A recent U.S. FDA publication entitled The Future

their journey took ~ 10 years (9) of Pharmaceutical Quality and the Path to Get
There suggested that the future of pharmaceutical
\ 4 quality is Six Sigma, meaning that no more than
3.4 defects occur per milion opportunities (at
every manufacturing facility). The way to achieve
this goal is to move from the current management
standards to performance standards. The need

g N Note: Before FDA push (2004) to “QbD”, pioprap——r T -

g «“ ” roposed path forward aims to achieve the long
Amgen USIng QbD tOOIS (10) Zmdm\zmxhﬂ‘;:i%t«brlmg
Evaluation and Research (CDER): “a maximally efficient, agile, flexible pharmaceutical manufacturing
\ y sector that reliably produces high-quality drugs without extensive regulatory oversight”.

© Copy 018-2020: Ajaz S. Hussain, Ph.D. 8
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In summary
What Amgen did (beyond QbD in R&D)) to reduce their error rate to 3.4 dpm

Extensive analytical characterization of raw materials, manufacturing processes, and products; not just in the development
phase but also, as needed, in the commercial setting (synthetic drug sector often scared of additional testing)

Will of the management and their involvement to identify, track and control variation via process capability assessment

Continually monitoring to ensuring robust analytical methods, manufacturing processes, and products (e.g., using industry
benchmark for analytical variability and decreasing assay variability; relevant to Invalidated OOS Rate discussion to follow)

Training, Qualification, Certification and Mentoring support to ensure flawless execution, and

Focus on the supply chain - controls and confidence (not purchase department finding the cheapest “Certificate of Analysis”).

© Copy

018-2020: Ajaz S. Hussain, Ph.D. 9
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Human Performance: Evidence based performance,
nerformance based management, pay for performance not
just “results”

Alliance

PHARMACEUTICAL

ONLINE Sign i@ or Sien-up
O * Martin graciously reviewed and confirmed its
SR TLL accuracy. He suggested that it would be useful
How To Break The Pharmaceutical 2-3 Sigma
Barrier (Like Amgen) to add - on human performance - that a lot of

By Ajaz S. Hussain, Ph.D.

Arecent US. FDA publication entitled The Future
of Pharmaceutical Quality and the Path to Get
There suggested that the future of pharmaceutical
quality is Six Sigma, meaning that no more than
3.4 defects occur per million opportunities (at
every manufacturing facility). The way to achieve
this goal is to move from the current management
standards to performance standards. The need
for an additional incentive — the economic driver
— was also recognized in the publication. The
proposed path forward aims to achieve the long-
standing vision of the FDA's Center for Drug
Evaluation and Research (CDER): “a maximally efficient, agile, flexible pharmaceutical manufactaring
sector that reliably produces high-quality drugs without extensive regulatory oversight”*

8—28ii'| ﬁlii il iussain, Ph.D. 2/25/2019 10

the system incorporated learning from systems
used by the United States Nuclear Navy (7
August 2017)
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5th Order:

Prevention of

Immunity to C‘hang‘
Knowing System

Immunity to Change Self-authored Mind 4th Order errors
Change Prevention .
.- Problem-solving |
P Socialized Mind 31 Order -
(16 November

“Don’t use or don’t
tell” and/or “If |
don’t look there is
no problem”

2001; FDA
Science Board)

Adult Human Development
& Immunity to Change
*Prof. Kegan et al. Harvard University

Amgen (2004

(6)

Hussain, A.S. Culture of Pharmaceutical Quality: Personnel Development. Biopharma Asia March/April 2016 (1 1)

Hussain, A. S. How To Break the Pharmaceutical 2-3 Sigma Barrier (Like Amgen).
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Dogmas & assumptions: Variable awareness

Errors of commission and errors of omission

We say we approve a drug (when we actually approve a drug product); NDA, ANDA. We have been
making “pills” for thousands of years; why need Development Report (ICH Q8)?

“Pivotal” clinical and bioequivalence; trumps pharmaceutical equivalence. SUPAC Defaults are justified
knowledge, e.g., 10X scale-up factor.

We believe excipients are “Inactive Ingredients”; compendial purity and impurity profiles sufficient for
‘Certificate of Analysis” while most dosage form manufacturing is a “physical” process.

USP monograph sufficient prior knowledge to develop generics; “attractor” - file first for 180-day
exclusivity (an important “attractor” in our system)

We believe verification criteria for Compendial test methods, particularly for physical attributes,
ensures their stability and capability in a QC laboratory

That traditional 3-batch “Process Validation” (PQ) ensured processes are “stable and capable” (while
we struggle to implement FDA’s 2011 Guidance, in part, because of dogmas in CMC Review)

We discount the impact of Recalls, Warning Letters and Import Alerts on patients, because we believe
they cause no adverse effects to patients, and placebo and nocebo effects are “removed” during
clinical trials and, therefore, irrelevant in real-world

§PA
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Examples: Awareness — disorienting dilemma
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RIS Fentanyl Patch Can Be Deadly to Children :
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By Timas 2 Octoles 1535
; : o ..three possible reasons for the
. i
Expert Witness for the Adhesive failure and [malaria] outbreak: ... or the drug

agecidental deaths due to
Prosecution {1995-1996 had gone bad or been
r } Fen fﬂﬂ].l"" TDS riggﬁ-} manufactured incorrectly,;.” {2003)
A system too dependent “Check-the box”; adhesive not Unverified assumption in
on "whistleblowers” critical for an "adhesive” TDS! “validated” analytical methods
2R 015 Lacture @ IMT Mines Alki 14 November 2018, &jar 5. Hussain, Ph.D, © 2018 5
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FDA Science Board 9 April 2002 EXAMPLE

FDA Regulation of Drug Quality: New
Challenges

Assuming normal distribution, with
mean 100% and sigma = 6%,

Probability (batch passes USP) = 0.957

Janet Woodcock, M.D.

Director, Center for Drug Evaluation and Means about 4% of batches fail although
R h, Food and Drug Administrati . .
ereare’, 000 and g Admiiraton they are no different than the passing
April 9, 2002
batches

Regulation of Drug Quality:

Major Barrier to Adoption: Opportunity

Empirical methods are probably approaching
their theoretical maximum effectiveness

Industry Concern About Regulatory
Implications of Results

Closer scrutiny will reveal variations in New scientific understanding & new
technologies can provide science-based

existing products missed by sampling approaches

Delay in approval of new product (12)

Plan: Use PAT as model

2/25/2019 © Copyright 2018-202@ Ajaz S. Hussain, Ph.D. 14
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pQMS connects practice, research, policy & power to “Do Good”

Quality Systems
d follow

te. For guidance on establishing and

Your firm’s quality systems are inadec - C
systems, see FDA'sS quidani ndl QTF,
_ _ _ R&D
« Q8(R2) Pharmaceutical Development, at https://www.fda.gov/downloads/drugs/¢
Management T

ww.fda.gov/downloads/Drugs/Guidand
Responsibility

nagement, at https://www

« Q170 Pharmaceutical Quality System, at https://www.fda.gov/downloads/drugs/gt

we o
“F‘:‘\

i

t violations
g CGMP requirements. We recl
<

ISt your firm in meeting CG
rehensive audit of your entire operation for CGMP comp
& rearerd 2 __ <,___ . Function efficiently and independe & constantly
orrective actions and preventive actions. Your use evolving environme
with CGMP. Your firm’s executive manageme Q
i == — —— - Pt
d svstemic flaws to ensure ongoina CGMP compliance

ongly recommend engaging @

gation 10 comply

o)
Selected guidelines are IIILetytive

I\

)
9.

.}J )
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Where ontological conflicts exists attention to representational practices and epistemology,

however important, are insufficient.

Theory of
knowledge T Simultaneously removing

“blindfolds” and raising “Order
of Consciousness”— designing a
JONPE > Procrustean personal Learning Space!

of yariation

» Design Space

P aarl Mind is as important as Matter:
Internal & External Validation: 21
s e CFR 211.25: Education, Training &
Experience; ICH Q10 personalized
for individual knowledge and risk
management; to give Assurance
one must be self-assured;
Assurance is a CQA!

Procrustean

Epistemological

Coqﬁ'\'/'right 2018-2020: Ajaz S. Hussain, Ph.D. 16
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PERCEPTIONS OF ‘

Education, Training, Experience & 21

1% M Py 4 AT & O & ITg
lEIGE & Lazmsirvic ihe comt ol PArma
cebicals! o emormons and the risk 1o

pidl e ddety Jaikilfe

Nmad like the Beroes of the French Bey CFR
ol sod, we look Lo a hatare that widl
A -
P hring i cvervthing of nothing, dopend - March 24 2016
= a- i P e - " ol . [, B =
oE B e e | 15 oo U priabeli Eirdad. (Y
L= ¢ L B~ w
i i
ik iy Ml _
i, Pl Pramaaicd dwig orowneoms 1M 39 [ikes - 23 comments - 8 shares
e R

g a stage in adult development! 2016: Ecological System

My experiential learning

Inability to measure is a powerful reason to
believe and say “it is not my problem!”

Where ontological conflicts exists attention to > r| ence: P 'O fE 58 i Oon4d | DE‘UE‘ | O [ ] 1= rlt
representational practices and epistemology,

however important, are insufficient.

Regulations (21 CFR 211.25), and broadly

a
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Marketing Authorization plus “Good Practices”

Primum non nocere: First, to do no harm.

Common sense “Disciplined” Education, Training and Experience Creativity, Jugaad

== === = = = = == = = == ——— =

03

- |

01

Simple system

02

Complicated
system

04

Complex Chaotic system

system e Attractors with

a “line in the
sand”

e Best practices

e Research,
experimentation

e Good practices

Cause - Effect: Self-evident Cause & Effect: Expertise Cause ? Effect: Experiments §} Innovation, Butterfly Effect”

Errors of commission. Errors of ommission.

© Copy 018-2020: Ajaz S. Hussain, Ph.D. 18



Therapeutic Equivalence
& Therapeutic Outcomes

By definition Therapeutic Equivalence is an
“expectations” - four parts, pharmaceutical
equivalence, label, CGMP, when necessary
bioequivalence

“Pivotal bio” mindset is “common” and a reason for
recurring errors which erode trust patients

Understanding and practicing “totality of
evidence” is difficult for many

A systems or “Totality of Evidence” mindset, not
“pivotal bio’, can and must be the path forward!

QbD = Pharmaceutical Equivalence - reproducible
BE & Process Validation - repeatable CGMP -
Continuous Improvement - 6 ¢

fLos Angeles Times

Pill look different? Shape and color changes may prompt

uuuuuuuuuuuuuu

Annals of Intemal Medicine

LATEST  ISSUES  CHANNELS CME/MOC  INTHECLINIC  JOURNALCLUB  WEB EXCLUSIVES  AUTHOR INFO

< PREVARTICLE | THIS ISSUE | NEXT ARTICLE »

ORIGINAL RESEARCH = 15 JULY 2014

Burden of Changes in Pill Appearance for Patients
Receiving Generic Cardiovascular Medications After
Myocardial Infarction: Cohort and Nested Case—Control
Studies

Aaron S. Kesselheim, MD, JD, MPH; Katsiaryna Bykov, PharmD, MS; Jerry Avorn, MD; Angela Tong, MS;
Michael Doherty, MS; Niteesh K. Choudhry, MD, PhD (1 4)

2/25/2019 © Copyright 2018-2020: Ajaz S. Hussain, Ph.D. 19
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Why Is The Placebo Effect
Exploding In The U.S. But
Nowhere Else?

E. =) David pisalvo

.' Pharma & Healthcare

The placebo effect is getting stronger — but only in the United States.
That's the finding of new research that analyzed the results of 84 clinical
drug trials from 1990 to 2013 for medications prescribed to treat chronie

pain.

(15)

The most widely read and highly
cited peer-reviewed neurology
journal

Neurology

Home Latest Articles Current Issue PastlIssues Residents & Fellows

January 28, 2015 EDITORIAL
** The pharmacodynamics of placebo
f Expectation effects of price as a proxy for efficacy
W Ppeter A. Lewitt, Scott Kim

- First published January 28, 2015, DOI: https://doi.org/10.1212/WNL.0000000000001294
I

(16)

Science. Vol. 358, Issue 6359, pp. 105-108. 06 Oct 2017 (17)

@ Cheap nocebo Be'::)'_ 1 '
@ Expensive nocebo o
Control - Nocebo
Cheap group

Imatadil-leniPharma Creme

et o e
I [

N=24

Pain intensity (%): 30 70

Control  Nocebo

Expensive group

N=25

Pain intensity (%): 30 70

Experience induction

Day 2
Scanner off

Control Nocebo

30

Conirol  Nocebo

30

70

70

Test phase B
Day 2
Scanner on
Contrel  Nocebo w
Max pain =]
5
1]
£
8
o
No pain
50
Control Nocebo
Max pain
No pain

Nocebo effect (AVAS) ©

15

2

o)

1]
Cheap Expensive

5PA

Nocebo effect (AVAS) €
-« = @ B

o

-5
Cheap Expensive

= Cheap

» Expensive S
.
N (e
. = b= 0.65
*
. b=-0.08
. . 5
. r
.

Value information about a drug (such as the price tag)

can strongly affect its therapeutic effect.

2/25/2019

© Copyright 2018-2020: Ajaz S. Hussain, Ph.D.

2 4 6 B 10 12 14 16
Trial number

(17)




Indian

I"I||.|r||1.:|ln-|||:i|.':|l iPA
Assurance of Therapeutic Equivalence

In the 21t century, real-world evidence will matter more and more

e “Today, patients feel like
guinea pigs”

Common e “Since the beginning, Merck explains
that they reformulated this medication
cause: To be at the request of ANSM ...” (18)
. . https://www.marieclaire.fr/levothyrox-justice-action-
SatISfIEd collective-christophe-leguevaques,1268287.asp (16
February 2019)

e A “canary in the mind”

e On-going saga — “levothyroxine”

018-2020: Ajaz S. Hussain, Ph.D. 21


https://www.marieclaire.fr/levothyrox-justice-action-collective-christophe-leguevaques,1268287.asp

“Several European countries have
seen major health issues after a
switch from one levothyroxine
brand to another, as well as
following the introduction of
several levothyroxine formulation
changes.

Testing bioequivalence does not
guarantee continued euthyroidism
after a formulation change of
levothyroxine.

.....increased prevalence of side
effects as well as increased
prevalence of biochemical signs of
inadequate dosing, and result in
increased health-care
consumption and health-care
expenses.

In at least 3 European countries,
formulation changes have been
introduced by manufacturers
without adequate
communication.....”

(19)

© Copyright 2018-2020: Ajaz S. Hussain, Ph.D.

Joint position statement of European Thyroid
Association and Thyroid Federation International. PYPLYPIUE
European Thyroid Journal. 2018;7(5):1-5.

22
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Reducing “#ermatier understanding asymmetry”

In the experience economy, the more you know, the more you NO!

* Trust
Common * To accept a vulnerable position,
T assuming the best interests and
cause: 10 competence of the other.
build trust e Mind is as real as matter

e Common sense is not so common

© Copy 2018-2020: Ajaz S. Hussain, Ph.D. 23
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¥ Recent Tweet you should see

- Scott Gottlieb, M.D. @
A cana ry @SGottliebFDA

tweetlng 1N my Some pills are red,
mind! Some pills are blue,

All are safe and effective,

If they undergo FDA review.

*  “With U.S. Generic Drug Market in
Chaos, Indian Upstarts Rise”.

* Bloomberg, 2017 (21)

* We are surrounded by “Fake News”,
Conspiracies and the Matrix memes:

* Red Pill: Brutal truths of
reality, knowledge, freedom,

* Blue Pill: Blissful ignorance of
illusion, false sense of security,

10:05 AM - 2/14/19 - Twitter for iPhone

R£.2018-2020: Ajaz S. Hussain, Ph.D. 24
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I sProactive &

-8 Observations of recurring errors and root cause “unknown”: “Common Cause”
‘ Predictive =

..;‘
One Slze '*
Al

FY0E FY14 FYL15 FYLE F¥17

One size fits all =

Fits All

P | g 4,. Persanafized Responsibilities & Procedures for the QA Unit are not in writing or fully followed
a ~ali7e
ersonalized Cizen Healt
211.110(a) 211.160(b) 211.160(b) 211.160(b) 211.160(b)
Effigient
. . , Health System
Paternalistic - Patient N [ e e e e s o m e L e T E—— 2 ¢

1
Heatth : 211.192 211.192 211.192 211.192 211.192 |
ECOnamy I 3 |

empowerment

Centered

- m . A 211.160(b) 211.100(a) 211.113(b) 211.100(a) 211.100(a)
@) ; T _‘_\
() et iz 211420000 |
L] Paternalistic Empowered 211,
o 'y ) pli s 4 s 211.100(3) 211.67(b) 211.100(3) ()l 11.67(b)

B coderst 4 https:/ fwww.xavierhealth.org/news3/2018/6/20

D | B=— x E‘i

Volume based healthcare - Value
based healthcare
Reactive care -» Proactive and
Predictive care

Centralized = Decentralized

2/18/2019

© Copyright 2018-2020: Ajar 5. Hussain, Ph.D. 24

Brands personalizing & “Indian Upstarts Rise”

Personalize professional development to reduce errors of commission & omission!




Outcome-
based
payments

|
Real-world
Outcomes

S /\ - < Patient

i f centric-new
f Pa tient i [ drug
i satisfaction 1
\/ | o

i

. Adhearance

Chaos is not disorder, patterns, beyond average, not
predictable (sensitivity to initial conditions), “strange
attractors”: “Adherence” a fractal?

© Copy 018-2020: Ajaz S. Hussain, Ph.D. 26
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Chaos and complexity: Fractals, Emergence and Emergencies

Healthcare sectors

Electronic Medical Records —

Quality improvement programs

* Example - fractal-based guality management
infrastructure, lean six sigma, at Johns Hopkins -

Patient satisfaction, outcome and T
sustainability metrics

Professional Development
* Need to change the current culture of continuing
education to focus on Continuous Professional
Development (I0M, 2010)

ughout the organization

accountabdlities, and learning

Alignment of goals, resources,

thros




Indian

Fharmacewtical

Wliance

“relmagine”

The case of a “Indian upstart” company

© Copy

January 07, 2015: A upstart sought advice
on “Proactive assurance of data integrity”;
no Warning Letter, their previous FDA
inspection was in 2012.

Through data forensics audit by external
experts

Self-author follow-up evidence based CAPA
and solutions, i.e., no “CGMP Consultants”

The MD and leadership to undergo Culture
of Quality Training, sign Code of Conduct
and Pledge, “no finger pointing”, draw a
“line in the sand” to move ahead

018-2020: Ajaz S. Hussain, Ph.D.
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relmagine a bigger box: “In the Box Thinking”

* US FDA Inspections: Operations

* 2015: No observations (investigator
informed of on-going metamorphosis)

Continuous Improvement Plan (2016) « 2018: No observations

* US FDA Inspections: R&D

e 2016: 5 Observations, addressed
rapidly + CIP

e 2019: No observations

- Internal Validation _ = _ | s External Validation

Subjective Sensemaking Qbservations. Objective
Intra-personal Behavior
[Experiential, physiology |\
Psychology of Change

Standards
Knowledge of Variation

< Global

to to
NWe ~ <~ Local "
. : * Current state
Appreciation for System Theory of Knowledge : T
Tnter-subjective L s * Confidence building, but an FDA
Vision Mision & ystems Undersandig T I inspection still is a “major event”.
* T CauraiNorms = SocialNorms Target it should be a routine, i.e. no

additional preparation needed, a
reconfirmation.

* Increased business complexity,
continual staff turn-over, palpable
stress

[Continuous Development Plan (2018)]

© Copy 018-2020: Ajaz S. Hussain, Ph.D. 29
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Observations of recurring errors and root cause “unknown”: “Common Cause”

FY 06 FY14 FY15 FY16 F¥17

Responsibilities & Procedures for the QA Unit are hot in writing or fully followed

211.110(a) 211.160(b) 211.160(b) 211.160(b) 211.160(b)
PP g
I
: s 211.192 211,192 211,192 211.192 211.192 \
e e o e o o o e e e o . e e e e e e e e e = e e i e e 1
211.160(b) 211.100(a) 211.113(b) 211.100(a) 211.100(a)

https://www.xavierhealth.org/news3/2018/6/20

Errors of commission: doing something that should not have been done.
Errors of omission: not doing something that should have been done.

Organizations fail or decline more frequently because of
what they did not do than because of what they did. Russell L. Ackoff

In budget and time constraints, we must expand the scope (of projects & responsibilities) to
minimize errors of omission in all functions: New + “New Prior Knowledge”

ioht 2078-2020: Ajaz S. Hussain, Ph.D.



* Appearance and behaviour of
non-physician staff

* Type or quality of the architecture,
technology, lighting and sound

* Ease and affordability of access to care

* Interactions with fellow patients

Health-care setting

Patient characteristics

s Sex

+ Personality traits

* Personal beliefs and preconceptions
* Genetic factors

+ Mental health disorders

» Signs of uncertainty or anxiety

* Use of negative connotations and framing

* Vivid and lengthy descriptions of
potential adverse events

* Non-verbal communication, attire
and grooming

* Credentials, references, reputation and
personal beliefs

Physician factors

The nocebo cycle

Drug features

* Colour, odour and size
* Route of administration
* Labelling (brand-labelled or generic)
+ Price
* Negative publicity

Disease process

* Disease type
* Disease status
* Prior medical adverse events

Historic

Out of program
‘ Trust/Distrust

influencers

Pol:tu?rt‘sstystem — " Provider Trust

Generalised

Trust/Distrust

Nature Reviews Rheumatology (2018) (24)

Human Vaccines & Immunotherapeutic (2018) (25)

Build trust relationships
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Continuous Improvement & Development?

Mind is as real as matter: Personalize “PDCA” cycle to “PDSA” spiral

e Appreciation for systems
requires a higher “Order
of Consciousness” (6)

When is a “check-list” the right tool, when is it not? “Life-cycle” Mental
Model including imagination and thinking of improvement.

© Copy 018-2020: Ajaz S. Hussain, Ph.D. 32



Active Concrete
Experimentation Experience

Kolb, David A.
Experiential learning:
Experience as the
source of learning

and development. FT
press, 2014. (26)

Abstract Reflective
Conceptualization Observation

Experiential insights not illusions: Experiential learning!

Experience (noun) is
practical contact with
events and objects in the
“real world”; experience
(verb) is to feel
(emotions)

But, feelings (of
emotions) are personal -
“not professional”!

Disorienting dilemma
induces dissonance and
sparks awareness of a
need to do; to act.

To engineer a solution
one must be able to
measure. Inability to
measure becomes an
excuse for inaction.




Indian Im
Fharmacewtical

Alliance

» Statistical Process Control: US FDA PAT

Control space = g&gg%gaewocess Validation (2011)
* Design & Systems Thinking: ICH Q8 —
Design space — 11 Guidelines
-------------- * Experiential learning by improving
| Knowledge | " awareness of how we accumulate
! g : knowledge by creating learning space
, Space : in our feeling space
| I
' Learnin I * |nspiration, in parts, from Rumi’s
, g | Elephant in the Darf(, Dr. Deming’s
, space | contributions, the Institute of
! ! 7 Medicine (USA) reports starting with
Feeling space to Err is Human (1999), Fractal
I

Approach to Quality Management
bemmmm e : System @ Johns Hopkins in Baltimore,
and Prof. Kegan’s Orders of
Consciousness as introduced his book
“In Over our Head” (1995) .

© Copy 018-2020: Ajaz S. Hussain, Ph.D. 34
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Pharmaceutica = e
Wliance
A
Pharmaceutical
Development T
P - Beview

Investigational Product  JEEIH

Product Life-cycle Approach
Technology & Commercial : Product Professional Life-spiral
Transfer 'TManu facturing T

Discontinuation

Good X Practices (regulations)
Good Practitioner

5l GMP - Inspections Knowledge Transfer

Management Responsibility My Responsibility
Errors, Mistakes, Failures
POS Process Performance & Product Quality Monitaring System, Dissonance & Crisis
Ele ‘F ts Corrective Actio Wi : Action [CAPA) System, . Reevaluate beliefs fassumptions
SiREn= Change Management System, and Management Beview Critical reflection, Change Behavior
Enowledge Management 3rd Enabler:
Enahlers Satisfaction M
QI.I-BHT:,' Risk Hanngement atistaction Ehﬂgfh‘lflﬂ

A Model of Pharmaceutical Quality System:

ICH Q 10 Guideline in EU and Guidance in the US: “Current Thinking”
Adopted in EU 2008, U5 2009, lapan 2010, Canada 2016

"My Responsibility”
Personalize Development: Satisfaction Management

ecture @ IMT Mines Alki 14 November 2018, Ajaz 5 Hussain, Ph.D. © 2018
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Wliance T —

From ICH Q10 Modelto a
Mental Model we can use.

ENABLER: PROFESSIONAL PRE-MARKET TO REAL WORLD
DEVELOPMENT POST-APPROVAL PATIENT SATISFACTION
— Suitability & Capability — Reference product — Availability & Affordability
— Responsibility — Commercial manufacturing — Assurance _
— Execution & Accountability — Generic/Biosimilar products — Adherence

=y Expected-Observed= A == Expected- Observed=A —

—KNOWLEDGE & RISK MANAGEMENT L—DEVELOPMENT - MANUFACTURING —PUBLIC HEALTH Vs. SATISFACTION

L2058 : © Co-hp'i/‘right 2018-2020: Ajaz S. Hussain, Ph.D. 36
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Pharmaceutics APA

Wliance

(=8 S L

Satisfaction 2> Expectation
__ Expected— Observed = A
| Assuranceis a CQA!

215 Century Cures
Real-world evidence
' Patient-centric

§ L2058 : © Co-hp'i/"right 2018-2020: Ajaz S. Hussain, Ph.D. 37
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India’s aspiration to
be the ‘Pharmacy of

the World’ is credible,

palpable and
indispensable!

* India already is and will
continue to progress as
one of the major
economies of the world

e Let this journey accelerate

* Pharma quality assurance
in 21st century: Sharper
focus needed on
education, training and
experience (27)

_Express Pharma: 2 November 2013

Express Pharma: 15 May 2016

Insight 2013 8

Perceptions about quality can change efficacy
and safety of a drug product via placebo and nocebo
effects

Remediation of cGMP issues is often difficult and is
anexpensive challenge

Leaders should consider working together in
pre-competitive space to strengthen training and
education, and, for creating venues for dialogue with
regulators to improve understanding and to seek out
solutions to common challenges.

With the active encouragement of the US FDA, there
i5 visible progress in the area of continuous
monitoring and manufacturing of pharma APls and
preducts in anintegrated manner - a potential shift in
paradigm in the making.

Increasingly patients across the globe will ask the
question “who makes the drug | take”; and trust and
credibility will be critical.

Where are we in 20167

Evidence on the significance of perception factors, and
placebo/nocebo effects, emerged very prominently,
particularly in the US, and the US FDA had to issue a final
guidance highlighting the importance of colour and
shape of tablets have on adherence rates 9.10

CGMP remediation, particularly as it relates to US FDA
Warning Letter and Import Alerts, are on-going with very
few exceptions and other companies have been added
to this list.

Leaders of India’s pharma sector have taken significant
steps to collaberate and to engage with global
regulators and are outlining a plan- "Quality
Excellence"1]

Automated continuous manufacturing is now rapidly
becoming a reality in the US and Europe, tipping point
was reached in 2015. Significant collaborations have
been announced among major currpanieslz,

Media coverage of FDA Warning Letters and Impmt
Alerts have continued to be a source nfmern

£2018-2020: Ajaz S. Hussain, Ph.D.
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Learning to experience: Actions and Reactions
Input, Processing, Output with Feedback

. Insi%hts that can be useful to build and maintain pQMS in the real
world context of 21st Century Quality and Cures

* Insights gathered from a conscious Eersonal journey and
contemporaneously noted, much shared in mainstream and social
media starting with: “Strategies for making high pharma quality
affordable.” Express Pharma. 2 November 2013 (28) and
“Schrodinger's Cat & My Journey From 2015 to 2020.” LinkedIn 23
December 2014 (29)

* The journey began in India in 2013, to date involved learning
interactions with over 10,000 pharmaceutical practitioners in India,
North and South America, Europe, Middle-east, Africa, Japan, South
Korea, and China

» Stations included BAD-I Warning Letters, Import Alerts, Dispute
Resolutions, Expert Witness Testimonies, Culture of Quality, CRLs,
Quality by Design and Professional Development

ussain, Ph.D. 2/25/2019 39
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As the 2015-2020 journey ends: Motivation

| wish for a “Butterfly Effect”: “Satisfaction in Adherence” is a common “adult” fractal

* A self-organizing system that manages
pharmaceutical quality and gives
assurance to patients and supports
organizational learning and empowers
professional development.

* From the fractal patterns of
snowflakes to cellular lifeforms,
complex patterns emerge.

* “Emergence” describes the ability of
individual components of a large
system to work together to give rise to
dramatic and diverse behaviour (30).

* Creating a fractal-based quality
management infrastructure (at Johns
Hopkins Hospital System) (22).

2/25/2019 40



Ajaz S. Hussain, Ph.D.

Vice President &
Global Head

Biopharmaceutical

Development. 5th

EGA Symposium on

Biosimilars, London.

2/25/2019

Summary: Manage variability, uncertainty and
science & technology

Mode of Response

Key Focus Areas

System Modification

QbD

Flexibility

CAPA, Efficiency, etc. —

Control of excipients
and other sources of

Reduce CGMP Risk
Classification —

Communication

Operational . Continuous
Learning to R&D ‘‘common cause” .
variability Improvesr:;’esllterc:.f Quality
Statistical Process Critical Control Points - i "
“Design Space
Control Robust process end- Real T'g : |
Tactical (Technology & point ’:g dale:?\?aliceiai?::'
Knowledge Transfer) Reg. Spec — material
attributes Reg. CMC Approval
Science of Design Sci. & Tech. Integrate Sci - Enabling
Technology Contilnnlfiﬂ;alt.lggr;ing & Technology Platform —
Strategic Management Improvement “Plug & Play”
Business Case Regulatory “Time to Market” +

“Production Efficiency”

About a decade ago.

© Copyright 2018-2020: Ajaz S. Hussain, Ph.D.

S. SANDOZ

41



Indian

Pharmacewticsl . . .
\lliance Invest in continual human development, professional development can be

personalized by internalizing in our mind what we do to ensure our
processes are suitable and capable. Improve design and systems thinking
which are key to success in the revolution -Industry 4.0 or SmartFactory!

b a stage in adult development! 2016: Ecological System

arience: Professional Development

Regulations (21 CFR 211.25), and broadly

© Copy

018-2020: Ajaz S. Hussain, Ph.D.

* As Dicken’s noted - This can be the
age of wisdom or the age of
foolishness, ... a season of light and
season of darkness, the spring of
hope and the winter of despair, ....

* And like the heroes of the French
Revolution, we look to a future that
will bring us everything or nothing,
depending on the public trust.

— Knoy,,
&Q\\ le%o

,Care is Re
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To give assurance one
must be self-assured

e Quality by Design, Quality System & Continual
Improvement linked to Continuous PD

* Internal and External (real world) Validation

e Firstin, last out (market) with evidence of “Six
Sigma Quality” (3.4 dpm) is sustainable success

e Education, training and experience

» Experience (feeling and learning hour by hour; not
| “years of experience”) is the key to PD
20 | 22

o Vi Shmdors e Systems orientation is a stage in adult development

Founder CED), skt Direcior, McKinaey & {
Achvice & Salubions. & Phanmaceutcal Madic
President, MIPTL, US Jaidev

© Copyright 2018-2020: Ajaz S. Hussain, Ph.D.
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pQMS

Pharmaceutical Quality Management System

Wliance

* A rule-based corporate system, nested within other hierarchical systems, that is
built and maintained to consistently provide pharmaceuticals conforming to
regulatory specifications with the assurance needed to continually reaffirm claims
endorsed by public health officials to satisfy expectations of profit seekers,
patients, public, and professional practitioners

e Quality assurance allows patients to accept a vulnerable position by assuming their best
interests and competence of professional practitioners and public health officials

* Evidence based rules and practices curtail human irrationality
* Education and training of adults is diverse and their experiences personal
* Asymmetries of information, knowledge, and understanding of reality will persist (increase)

* Beyond continuing education and training is adult & professional development (PD): Self-
authorship to be self-assured in increasing complexity
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For additional information

“Wiser today than | was yesterday, repeat”: It * The refences cited, (1) to
is easier said than done, never give up! (30), are available on the
internet. When requesting
additional information on a
particular refence please
specify its number in email.

periential Learning of “Equivalence’

 ajaz@ajazhussain.com

nacflfl November 2018, Ajaz §. Hussain, Ph.D0. ©
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