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Expanding access to care: the added
therapeutic value of medicinal products

Expanding access = Generic Substitution

Generic Substitution = Therapeutic Equivalence

Therapeutic Equivalence = Good Procurement Practice
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Can it Work ? Does it Work ?  Isitworthit?
® Efficacy ®  Effectiveness ®* Value
* Safety ®* Efficacy ®  Effectiveness
®  Therapeutic * Safety * Efficacy
Equivalence ®  Therapeutic ®* Safety
Equivalence ®  Therapeutic

Equivalence

s it rationale to use it ?
® Transparency
® Value
®  Effectiveness
* Efficacy
* Safety
®  Therapeutic

Equivalence




Economic value of drugs

OPP are not The Same, They Offer Differential
Value To The Public Health System

differential value of original differential value of generic drugs fulfilling multiple

A products policy objectives criteria

% A
NENALUUULNRLLNSTA

mlanuaziszinalng

R e EE TN

Original

e/

drugs Generic drugs I
fulfilling

multiple

Generic drugs

olic
i fulfilling

objective
criteria

lowest price
policy objective

R&D product stringent valueinuse clinical additional
costs quality bioequivalence (persistence, outcomes non-drug
(e.g. GMP) criteria adherence) costs

*OPP: Off-Patent Pharmaceuticals

AYSIAAIAILBIE LA ULLLUNAUALE*D

Source: Kald Z et al. Value in Health, 2015



Good Pharmaceutical Public
Procurement Practice (G4P) Framework

S~

easibility Tolerability

C l Local
ompliance Economy
H@.
A\ E

1. Quality 2. Effectiveness and economics 3. Other Value Elements

B = Effectiveness and economics
B = Other Value Elements
B = Quality

Chemical Products

Weightings



Pharmaceutical Procurement Principle

Timely and accurate information Generic drugs

Transparency Guided-use policies

Technical Capability Clinical practice guidelines

Criteria
Good Pharmaceutical Processes Strategies for Managing
Procurement Practice Tools Medication Use-
PRICE PERFORMANCE
Cost containment Ensuring quality products MUE is also important in
Proper budgeting Purchasing for safety managing medication use

and financin . . ..
& Ensuring appropriate selection Therapeutic interchange

Therapeutic interchange

Implementation of operational principle of good pharmaceutical procurement

Am J Health-Syst Pharm—Vol 66 Mar 1, 2009 Suppl 3
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Chemical Drugs life cycle: Clinical Practice

Pre- Post-market

market Approval Pharmacovigilance

Originator

Generics with BE

Generics with BE

Generics not BE

Second Brand

Update

Variation New BE Pharmacopeia

Selection & Procurement

Hospital Formulary

Physician Pharmacist Patients
Update
GMPs I | |

N15AATRLNAR NISAALU
NIUABYAL LUNAINLIN
MaNlun1511UASA N

SNAULLLLENRNASS

Designation

Scientific Evidence Life Cycle



Pharmaceutical Procurement Principle

* Therapeutic Equivalence
* Prescribability @
— Can a physician have an equal choice \ f
of prescribing Brand or Generic N to
drug-naive patients? ' 9
* Interchangeability/Switcha Va X,
bility
— Can a patient stabilized on Generic N
be switched to Brand ?

ATNNANNITANAL LUNITANTAEN




“Generic” Follow - on Copies

Generic paradigm ‘ NBCD / Nanosimilars |

Homogeneous

Formulation

20%

ANAAUBUUNRINNGN TINUTN I UANNLIL NN

Tun1911ASNHIN UL AU LU L3t UNAaUN Y



Pharmaceutical Equivalence and Bioequivalence
The Basic Scientific Requirements for “interchangeability”

NISRAUNAUAMNNNNYG N LUNS |
i A

Therapeutic

w o [ ¥

1iinsnEAUENARLLLLIAR

([~ o @ < 1 " % A
TayattusIauauna 9 nulil equivalence

LT ]|

health outcome with one

drug is not different from
reference drug.

Bio-

equivalence
(BE)

 Pharmacokineti -y ;
il , il 2 drugs. are within a range of 20%. to
Healthy volunteer tests + 25% in pharmacokinetic properties .
| API, dosage form, 2 drugs sufficiently similar physico-chemical
LONsISIRnEY || properties.

World Health Organization, Annex 7, Multisource (generic) pharmaceutical products: guidelines
on registration requirements to establish interchangeability. 2006. Report No.: 937.



Bioequivalence: From Simple to Complex

Local BE
&

; ; Verfl ; i
1 20 &
(8 ] { ) - of \
3 8, __ & 2 B
f A SCv a8 [ @ s L ——

=

sUuLULNISANTIENY AN YA UL LAURENUT AT BIEN

Solubility,
Dissolution
Permeability

Class| Class I
High solubility Low solubility
High permeability High permeability
Class il Class IV
High solubility Low solubility
Low permeability Low permeability

Biowaiver



TE: Generic Products
BE

Chemical Drugs

Original Generic Clinical Efficacy Studies

In vivo clinical PD endpoint
In vivo clinical PK (80-125% in mean AUC and C

* Average BE (ABE), or Individual BE (IBE)

* Narrow therapeutic Index drugs (90-110%), Highly
Variable Drugs (>30% CV - Reference-scaled ABE)

* Partial AUC (pAUC) — modified release

* Advanced compartmental absorption and transit
(ACAT) Model

max)

Therapeutic
Equivalence (TE)

Labeling
Safety

Efficacy

* Active ingredient
* Dosage form

* Route of admin

* Strength/conc.

In vitro

* Performance test
cGMP- Q- PE—-BE-TE * Biowaiver (BCS, BDDCS)

Specification PE

* Ql: Same components,

sUuUUNSANEITIENYANUANE

Q2: Same components in same concentration,

* (Q3:Same components in same concentration with

LL‘LI‘LIﬁuﬂgllﬁJ‘LI“ﬁﬁ ATUBRNEN the same arrangement of matter (microstructure)

* Device similarity



Therapeutic Equivalence: BE Matrices

Clinical Efficacy Studies
In vivo clinical PD endpoint

In vivo clinical PK (80-125% in mean AUC and C_.,)

Average BE (ABE), or Individual BE (IBE)

Narrow therapeutic Index drugs (90-110%),

Highly Variable Drugs (>30% CV - Reference-scaled ABE)

Partial AUC (pAUC) — modified release

* Advanced compartmental absorption and transit (ACAT) Model

Local BE

Non-clinical (Toxicity)

In vitro

e Performance test
e Biowaiver (BCS Class 1)



Type of Biowaiver

BE BE BE BCS-
Study Study Study Based

Need to consider GCP,
PK, Ethnic differences

Specific Additional Other BCS- Same Bridging BE SUPAC
Dosage  Strengths Strengths Based Product (Foreign BE)

Forms Requirement for Development
of strength that have been
marketed for RLD

Approved Thai FDA
Additional Other First Generic Announce

Strengths  Strengths |
-

. . Separated BCS-based Biowaiver
= Biowaiver i’
must be requested for all strength
between RLD and generic Product

il

Additional Other
Strengths  Strengths

BE= Bioequivalence, BCS = Biopharmaceutics Classification System, RLD= Reference listed Drugs, PBE = Population BE, IBE = Individual

BE, OIDP = Oral inhaled Drug Products, HVD = Highly variable drugs, NTI = Narrow therapeutic Index, pAUC = partial AUC, SUPAC = Scale
up post approval change, PK = Pharmacokinetics, PD = Pharmacodynamics,
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Either| Price Or Price Performance

Price + Performance Criteria *

Price + Product Specifications *

A. Manufacturer, Good
Manufacturing (GMP)
B. Product specifications

E. Inventory, supply, transport &
stability

C.indications/
ations  Extrapolated indications

D.
E. Invent " E. Inventy Iy E. Inventy Iy E.l

Pre- and Post- Shipment inspection Pre- and Post- Shipment inspection

*Specifications as a knock-out criteria * Performance criteria as a grading criteria

Final decision based on Lowest price | | Final decision based on ratio of price performance

ANZNTTHNT
(anam 20,27, 32, 37,41)

et v & o v
IENFAIATIVAIN
(3A7) 55, 58)

'i'immztmsm“ )

(w9 56(2)) 35%
Addsmadgunein ]
(3 m7 B5) |

65%

\

TNz
~ (nan 56(2))

P :
uuumsanvaaaaalszal
(awma 11)

g1 = AUANYUYDU

ED & NED

Chemical & Biologic

Monopoly

Therapeutic Equivalence

Multi-source Products

High Risk Products

Moderate Risk Products

Low Risk Products
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Uy TUIRNTTH

-

iy Adnsdiyy/
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Price Price E-bid, Price, Price/Per
Price/Per
Drugs <500K/y GPO UHOS Innov. Mono.
Yo )
Gl X X X X X Y z n
Cardio. X X X X X Y Z n
Resp. X X X X X Y z n
Pain X X X X X Y z n
AB X X X X X Y z n
Onco. X X X X X Y z .
Psych. X X X X X Y Z n
Ob-Gy. X X X X X Y z n
Opth. X X X X X Y Z n
Skin X X X X X Y Z n
Neuro X X X X X Y z n
Etc. X X X X X Y z n
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Price Price E-bid, Price, Price/Per
Price/Per

Drugs  <500K/y GPO [ sgumisieg | INnnov. Mono.

ED

Non-ED

Gl X X X X X Y Z n

Cardio. X X X X X Y Z n

Resp. X X X X X Y Z n

Pain X X X X X Y Z n

AB X X X X X Y z n

Onco. X X X X X Y Z n

Psych. X X X X X Y z n

Ob-Gy. X X X X X Y Z n

Opth. X X X X X Y Z n

Skin X X X X X Y VA n

Neuro X X X X X Y Z n

Etc. X X X X X Y Z n
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Price Price E-bid, Price, Price/Per
Price/Per

Drugs <500K/y GPO UHOS Innov. Mono.

£

Non-ED

Gl X X X X X Y

Cardio. X X X X X Y

Resp. X X X X X N

Pain X X X X X Y

AB X X X X X Y

Onco. X X X X X Y

Psych. X X X X X Y

Ob-Gy. X X X X X Y

Opth. X X X X

skin X X X X X Y

Neuro X X X X X Y

Etc. X X X X X Y

Price Performance
Comp

Product-Related

Direct Cost - Drug Price
Indirect Cost - R&D
~ Post-marketing
A

% P

lex

Health Outcome
Health impacts
Life savings
Essential Drugs
VEN System

%H /

Therapeutic Equivalence (TE)

Price

Concepts Knockout Criteria

Different types of
Medicinal Product
Chemicals

Non-Biologics Complex

tnplace or
Alternative Drugs

s 4

Biologics | ’
|

o ‘

shusims

=) e
L2 s Specific 't —
@ =% DrugsTOR *

Knockout-Criteria Lowest Price

PTC Committee

%ﬂ_ - Evidence Synthesis
i

idelines

Price Performance

Concepts Performance Criteria

Different types of
Medicinal Product

Chemicals

%P %H

iologics Complex

‘ %P%H

Biologics

—

%P %H

In place or
Alternative Drugs

e, % Weight for price and

p Technical elements
JE N

b« t
daurame

Specific Drugs TOR

Knockout-Criteria Scoring

Evidence Synthesis



Types of Bioproducts and modified molecules

lgG ADC Flab')2

Fc

Fab TP Peptide

2o

ST

PEGylated Fab Bispecific scFv2 Bispecific scFv2
-Albumin Fusion

‘ 2

scFy Fab TP's orReceptors PEG

Chimeric antigen receptor

(CAR)-T based antibody (scFvs
on surface of recombinant T

cell)




Current status of innovative antibody, Fc fusion protein,
and chimeric antigen receptor (CAR) drug candidates

Antibody format Stage of development Totals
Phase I/l Phase llI Approved for marketing at some point*™

Naked IgG 30 51 52 493
Naked antibody fragments R 2 13
Immunocytokines 9 2 11

Fc fusion proteins 23 3 1" 37
Bispecific antibodies 58 1 2 61

* IgG-like *(41) (1) « (1) * (43)
* Fragment-based * (14) «(0) = (1) *(15)
+ Nanoparticle*** + (03) « (0) « (0) - (03)
Antibody-drug conjugates# 75 9 3 87
Radioimmunoglobulins 13 2 2 17
Antibodies only 575 70 74 719
T or NK cells expressing CAR antibodies 145 0 0 145
Totals - 720 70 74 864

Abbreviations: 1gG, immunoglobulin G; CAR, chimeric antigen receptor.



Critical Role for Pharmacist in Biologics

Formulary Considerations for Biosimilars

CPOE = computerized provider order entry; eMAR = electronic medication administration records.




“Generic” Follow - on Copies
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Biologicals are different to small molecule

Size: Larger, more complex, heterogeneous structure

Manufacture: Made from unique cell lines under
precise conditions using exacting steps to yield a
consistent product. Highly sensitive to manufacturing
conditions. Small alterations can cause large changes in
immunogenicity profile

Drift: Change with time. An unintended change over
time which require regulatory and manufacturing
control and known changes in the manufacturing
process (Evolution)

Stability: Biologicals are sensitive to light, heat,
denaturing or degradation



Chemical Drugs &  Biological Drugs

Original Generic Original [ Gérieric, Biogeneric
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Biotech _
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interchangeable Not interchangeable



The Different of Biologic Products

Biosimilars Interchangeable Non-innovator Innovator
Biosimilars Intended Copies
Products {Standalone)

CE, Comparability exercise; {3, Quality; NC, non-clinical; €, Clinical; ICS, Interchangeability Studies
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Biologic life cycle: Clinical Practice

Selection & Procurement

Hospital Formulary
Pre- Approval Post-market

market Pharmacovigilance Physician Pharmacist Patients
L I I

Switching  Substitution/ Naive Treated

Single switch study Interchange
Repeated switching study

Originator | ) @
Biosimilars I
Biosimilars |

Interchangeable

Biosimilars E—

Repeated switching study

Biocopies - @ @

BN O O
©C OO

Designation Scientific Evidence Life Cycle



My personal motto as a hospital pharmacist

My drive is optimal treatment for all patients

at an affordable cost

Science gives us the best possible description of the world.

It is emotion that is distorting view.



The WHQO regulatory framework
Non-Comparable Biologics

Many BTPs in many countries have been approved before the
establishment of local SBP guidance

Innovator
Biotherapeutic

Product (BTP)

= Novel product, generally
with patent protection

= Marketing authorisation
through full regulatory
dossier

Iy Qaloncbandhioa sy AR
a XI5 © -
= P=3 : B
. 7 0
| L =1

= Product highly similar to an

innovator biotherapeutic
that has already been
authorized (reference
medicinal product)

- Subject to a tailored
regulatory data package
establishing biosimilarity
through comprehensive
comparability exercise

Non-comparable

Biotherapeutic*

= Product that is not
approved in accordance
with the WHO SBP
guidelines, e.g.:

— Developed on its own and
not directly compared and
analyzed against a
licensed r ce
product

—= May or may not have
been compared clinically

— Can be subject to
regulatory approval, but
in some settings of a
more abbreviated nature

- With unclear
approval standards

= “novr-covrgar able Srofherapeuti ™ in ool & globally-




Debemg Utaintion
’h-'\ Cormmciing

5

IFPMA Policy Statement

24 July 2014

Non-comparable Biotherapeutic Products

Key message

Any approved product intended to be a copy of an already licensed RBP that does not meet or is
not consistent with WHO regulatory criteria for SBPs - i.e. has not been demonstrated to be similar
with regard to quality and non-clinical properties, as well as, clinical safety and efficacy in head-to-
head comparative studies - should not be labeled or referred to as a “biosimilar”. Unless a sponsor
provides all the necessary scientific evidence qualifying its product as a SBP, any approval should
be reassessed by the NRA. It is recognized that a reassessment process may, in some countries,
require concomitant changes to the regulatory framework to create an approval process on the
basis of WHO expectations for SBP and rDNA products. An opportunity for less experienced NRAs
to seek guidance from well-established NRAs and/or WHO to achieve convergence of regulatory
and scientific data interpretation could be highly beneficial.




How to consider the differences of Biologic Products
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Biosimilars create uncertainty with prescribers

* Innovative medicines
=Offer a clear advantage — whether real or not
»Marketeers promise a solution for a therapeutic problem
*And hence, the physician is prepared to take a certain risk
* Biosimilars

=Don’t offer prescriber and patient a clear therapeutic
advantage

*May offer a modest price advantage for the patient / 3rd
party payer
*They may carry — as with any other new drug — some risk



Three classes of therapeutic proteins (biologicals)

=Class 1: substitution products
*Hormones like growth factors or insulin
»Effect visible / measurable in hours or days
=Class 2: proteins with a specific pharmacological effect
=[_ike TNF-alfa inhibitors
=Effect only visible after some time, but not in all patients
=Class 3: proteins with a less concrete clinical effect
=“Targeted therapies” in oncology

sThe effect is a statistical chance some time in the future
(survival)



Second Class:
Therapeutic proteins with a pharmacological action

* These proteins do not mimic a biological function, but act
mostly as a pharmacological antagonist e.g. binding a
circulating protein or blocking a receptor

* The clinical effect may be visible and measurable within
days or weeks

*In a proportion of patients

= Currently licensed biosimilars infliximab and
etanercept (adalimumab recently licensed, but as yet
not on the market).



Third Class:
Therapeutic proteins with a remote clinical effect

* These protein drugs provide a statistical chance on benefit
some time in the future (e.g. trastuzumab, rituximab).

* For these we need deep trust in the principles of similarity.

= On what is the purported clinical effect based?

= Can we expand the use in other types of cancer?

* Doctors may be very reluctant to accept clinical
similarity of these molecules (“You can’t gamble with
patients’ lives”)

= Only recently been licensed; no experience yet



Biosimilars in Registration (EMA, August 2017)

» Adalimumab (2x, Boehringer-Ingelheim)

» Bevacizumab (2x)

= [nfliximab (1x)

* [nsulin glargine (1x)

= Peg-filgrastim (3x)

» Trastuzumab (5x; Amgen, Celltrion, Mylan, Samsung)



We will have 3-5 biosimilars per molecule

= How will we use these multiple biosimilars?
= How to select a biosimilar (e.g. for the fomulary)?
= What about interchangeability?
= And what about substitution?
» Critical information
» European Assessment Reports (EPARS)
= Scientific literature (lags 1-3 years behind; reading list)

» Professional standards and other guidance

EU perspective



We (Thai) will have 3-5 biosimilars per molecule
and many more on Biocopy

= How will we use these multiple biosimilars and mixed with Biocopy and
partial biosimilars ?

»How to select a biosimilarand ................. (e.g. for the fomulary)?
=\What about interchangeability?
* And what about substitution?

= Critical information

=European-Assessment Reports (EPARs) How about Thailand
FDA Assessment Report

= Scientific literature (lags 1-3 years behind; reading list)
» Professional standards and other guidance

Thailand perspective



’ . https://www.ifpma.org/wp-content/uploads/2016/05/IFPMA-Policy-Position-PM-Interchangeability-of-SBPs-April-2016-vFINAL.pdf

rema  Policy Position

Pharmacy-mediated interchangeability for Similar Biotherapeutic Products (SBPs)

Geneva, April 2016

Appropriate use of biotherapeutics including SBPs - SBPs, also known as biosimilars, are developed to
be similar to their respective Reference Biotherapeutic Products (RBPs) in terms of quality, safety, and
efficacy.' As a consequence, SBPs may be considered as treatment options to their RBPs for the approved
indications of the SBP. A physician may prescribe different treatment options at initiation or during the course

of therapy.

As individual patient responses to a biotherapeutic may vary between similar versions thereof, any decision,
regarding the choice of therapy at the time of initiation or to switch between an RBP and an SBP, should be
taken with the involvement of the physician.



Pharmacy-mediated substitution

It is important that countries looking to develop guidance on pharmacy-
mediated substitution ensure that all the below criteria are met:

1.
2.

legal frameworks are established

the specific product has received formal designation enabling substitution
based on additional scientific evidence to that shown for biosimilarity

a robust pharmacovigilance system is in place, including measures that the
pharmacist or physician can readily access

the biosimilar should be approved for all indications of the reference product

the country actively applies regulatory authority approval requirements for
biosimilarity (and there are no so-called non-comparable biotherapeutic
products approved)

mechanisms are in place to ensure that patient and physician are informed
when a product is substituted

These criteria are consistent with the International Federation of Pharmaceutical
Manufacturers Associations (IFPMA) position
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