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VALUE-based oncology care: the role of biosimilars...is STRAIGHTFORWARD
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NHS saves more than
£700m on medicines costs

2nd September 2019

The WHS has anncunced that It has seved more than
£700 milion from the annuel medicines bill to reinvast in
new treatments, 85 part of the Long Term Plan.

Tho money comas from an MHE-wide campaign, which
supporied patients and doatars to maximisa the wse of
‘generic” and best value *biolegic' treatments to troat
oanditions inclucing arthrtis and cancar.

MHS England has previously announced plans to acoolarata
and widen tho vptake of best value biokegic medicinas in a bid
to save E400 million to E500 milion por year by 2020021, as
thi money can then ba be reimeested in ciher "now, innovatia
and oost-efisctiva froakmonds”.

The naw figures. show that the uptake of best value modicines
lowwarad casts bo taxpayers by £284 milion last year along, on
track 1o moot ils ambitious targat of 2 furthar 2400 milion
annual savings by 2021,

Ahuga part of that saving was made up by a single drug,
AbbVYio's Humira (adalmumab), as it came off patond at the
ond of 2018, allowing for "smart procuramand®. Proviously i
was tha drug that hespitals spert the mast on, o= o cost of
more than 2400m o year.

Tha NHS alsa announced that the savings far 2018-15% come
on top of tha £413 milion saved from the annual medicinas bil
in the provious fwo years by masimising the usa of best value
genana and biclogic freadments.

Added fogather, the savings moan the campaign 1o driva take
up has soon more than E700 milion freed up fo reinvest in
othar effeciive madicines.

Zimon Stevans, MHE chiof exoculive, said that the NHE is ona
of tha *maost efficiont hoalth sorvicos in the wordd®, but cnsuned
that "as part of the Long Term Plan, wo will continue to orive
changas to ensure overy MHE paund is spent wiscly and
patiants have access ta innowative [Ba changing medicines.”

He conbinwed, "Usa of tha besi value vorsions of axpansive
medicines is aready dalvering affective treatmaent for patiants
zarass the NHE, including thoso with cancer, affaring the right
cara far pationts whila saving the {ax payer hundradls of

millizns of paunds.”

The NHE reminds, hawewar, that the docision fo switch o a
best valua medicing should alwoys bo dona in consulation
with tha pationt, through shared deciion making.

Over £ 700 million from the
annual medicines bill
to REINVEST
in new treatments

The cumulative savings between
2016 and 2020 in the EUS and the
USA are estimated to range
between 49 and 98 billion Euros

Delivering on the Potential of Biosimilar
Medicines: The Role of Functioning Competitive
Markets Introduction (2016).

http://lwww.pharmatimes.com/news/nhs_saves_more_than_700m_on_medicines_costs_13004517?utm_source=Virdis+Newsletter&utm_medium=email&utm_campaign=virdistnews+alert
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Changes of originator/reference biologicals are well known

GENE OF INTEREST PLASMID

Changes in the manufacturing process
after approval include
-Supplier of cell culture media
-New purification methods
-New manufacturing sites

)
FINAL (77
PRODUCT ‘

7 Product changes are closely monitored
PROTEIN PURIFICATION FORMULATION AND PACKAGING ” = by reglJ|at0rS

When the manufacturing process of the originator changes (type |l variation) new data
on safety and efficacy related to the new process are NOT requested



Variability between different batches of a biological medicine

70 70 700

Batch 1 Batch 2 Batch 3

A Amino acid sequence and biological activity remain the same

EMA/EC Biosimilars in the EU, information guide for HCP



Number of manufacturing changes s s
Nature of Change Nitter Move equipment production Changa cal or major
manutecturer) change
Risk Level / Data
Process gata Process data Procass data

Stabiity data Stabiity data

Changes of manufacturing
must be shown to have

NO impact
on the identity, purity,

13 potency, quality,
’ - and safety of product

FTFELEFFFTFS ﬁ*ffﬂ = No 0f changes witn righ sk
f’;“# d&fga“’\:f& F of a No of changes win modsrate risk
f wMo of changes with low risk
Vezér et al. Curr Med Res Opin 2016



Regulatory development of biosimilars in EU Rompas Am health and Drug Benefits, 2015

Comparability in a X product Nvestim |
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following changes in the Ad hoc EMA issues general Tovagrastim e
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the 3 therapy classes and not clinical benefit



Biosimilars in Europe (17 September 2019)*

MAAs reviewed

MAAs submitted

13

M nél?r review

Ada |mum
Bevacizumab (1)
Etanercept (1)
Insulin aspart (1)
Pegfilgrastim (1)
Rituximab (3)
Teriparatide (3)
Trastuzumab (2)

Negative Interferon alfa

(2]
Insulin

@ Withdrawn (pre-approval)

(54

\. ;

4 A
~6 1 Positive opinions
—_ A

%
F‘-’ﬂ
EMA scientific

committees and
working parties

& ©

Insulin (6)
Bevacizumab (1)
Epoetin (1)

MAs

Somatropin (1)
Epoetin (5)
Filgrastim (7)
Infliximab (4)
Follitropin alfa (2)
Etanercept (2)
Bevacizumab (2)

Pegfilgrastim (6)
Trastuzumab (1)
Adalimumab (1)
Infliximab (1)

Insulin glargine (2)
Enoxaparin (2)
Teriparatide (2)
Rituximab (5)
Adalimumab (8)
Insulin lispro (1)
Trastuzumab (5)
Pegfilgrastim (6)

Awaiting EC decision

Withdrawn (post-approval)

Filgrastim (2)
Somatropin (1)
Insulin glargine (1)
Adalimumab (2)
Rituximab (1)

* Information on the EMA website
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Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacce Products

Drugs

Home > Drugs » Development & Approval Process (Drugs) » How Drugs are Developed and Approved > Types of Applications »
Therapeutic Biologic Applications (BLA) > Biosimilars

Biosimilars

Biosimilar and Interchangeable

f SHARE | @ E in UNKECIN | @ PINIT | &% EMAIL | & PRINT
Products

Biosimilar Development, Review,
and Approval

Prescribing Biosimilar and BiOSi m i la rS a re
Interchangeable Products =

safe, effective
treatment options

Biosimilar Product Information

Industry Information and
Guidance

Webinars, Presentations, and

Articles
Congress, through the Biologics Price Competition and
Patient and Prescriber Outreach Innovation Act (BPCI Act) of 2009, created an abbreviated
Materials licensure pathway for biological products that are Biosimilars Action Plan (BAP)
demonstrated to be biosimilar to or interchangeable with
an FDA-approved biological product. This pathway was New Educational Materials
established as a way to provide more treatment Learn more about biosimilars and check out

options, increase access to lifesaving medications, and our videos, fact sheets, shareable graphics,




World Health
Organization

https://www.who.int/biologicals/biotherapeutics/similar_biotherapeutic_products/en/

https://www.who.int/medicines/regulation/biotherapeutic_products/en/



Understanding biosimilarity

Risk management plan Risk management plan

Comparative clinical studies
» Safety and efficacy
v PK/PD
» Immunogenicity

Clinical studies
» Safety and efficacy
» PK/PD

» Immunogenicity

Comparative
non-clinical studies

Non-clinical studies Comparative quality studies

Pharmaceutical
gquality studies

Pharmaceutical
guality studies

Reference medicine Biosimilar medicine

EMA/EC Biosimilars in the EU, information guide for HCP



Understanding biosimilarity

Originator

©y <
\ 4

Biosimilar

Clinical

PK/PD

Non-clinical

Analytical

Demonstration of
clinical effect

Demonstration of
similarity

McCamish, Clin Pharmacol Ther, 2012

Step-wise approach for
biosimilar development

Comparative clinical studies
s » Pharmacokinetic/pharmacodynamic

» Efficacy + safety + immunogenicity

Comparative non-clinical studies
-3 » Pharmacoedynamic

» Toxicology

Comparative quality studies
» Analytical: physical + chemical properties

» Functional: biological/pharmacological activity

EMA/EC Biosimilars
in the EU, HCP guide



EUROPEAN MEDICINES AGENCY

SCIEMNCE MEDICIMES HEALTE

Human regulatory

rinary regulatory * Committ

Human regulatory

Owerview

Post-authorisation

nced th
Biosimilars
Campliance

Data on mex
IDMP s E

Orphan designation
Paediatric medicines
FPharm gilance

Public health threats

Suppart for

Supporting &

Research and development Marketing authorisation

Herbal products

Biosimilar medicines

A biosimilar is a biological medi

ine highly similar to another already approved biological
medicine (the 'reference medicine'). Biosimilars are approved according to the same
standards of pharmaceutical quality, safety and

The European Medicines Agency (EMA) is responsible for evaluating the majority of
applications to market biosimilars in the European Union (EU).

Biological medicines offer treatment options for patients with chronic and often disabling conditions
such as diabetes, autoimmune disease and cancers.

Biological medicines contain active substances from a biological source, such as living cells or
organisms (human, animals and microorganisms such as bacteria or yeast) and are often produced by
cutting-edge technalogy.

Most biglogical medicines in current clinical use contain active s

nces made of proteins. These can
differ in size and structural complexity, from simple proteins like insulin or growth hormone to more
complex ones such as coagulation factors or menoclenal antibodies.

Examples of types of proteins in biclogical medicines approved in the EU

0 EUROPEAN MEDICINES AGENCY E Eurnpean_
ENCE MECCINES HEALTH Commission

Biosimilars in the EU

Information guide for healthcare professionals

Prepared jointly by the European Medicines Agency
and the European Commission

https://www.ema.europa.eu/en/human-regulatory/overview




Assessment templates and guidance

(iggsert only CHMI
London, =<insert full date:=
<|ngert Doc. Ref.=

Committee for Medicinal Products for Human Use {CHMF)

<Co>Rapporteur day<60*><80> critical assessment
report

Overview and list of questions

r:DRAI-_l':r CHMP da*,r <90*><120> list of questions

S, CAEE cele

rated

JSgegsment

<Invented name=>

Information
for professional audiences

Assessment Report

Expanded the rationale for extrapolation
and comparability

6. <Biosimilarity assessmeEnt ... ..cccccviciiciicre s s sa s s s n s nnrnnnanas B2
<Active Substance> B.1. Comparabllity exerclse and Indications dalmed (oo eesmmmesis e ssnne B2
B.2. Results supporting Dlosimilarity .. i s s sisssvamssnsassmsassasissas e sasesansns B2
Procedure No. EMEA/H/C/<XXX> 6.3, Uncertainties and limitations about Blosimillarty co e memssmarimmsissis s s enssnsnses B2
B.4. Discussion on DIosimilariDy e s sss s snsrsmssrsarsmrasiasissas e sasssansns B2
6.5, Extrapolation of safety and efflCacy «cviviiimimimmsimiis s emsssriarimiasiasis s s ensssnses B3
Applicant: B.5. ACHITONAl COMSIDBFATIONS 1iiuuiiririiiemsiieren e rsssssessssas s sssssasssnsnssesansnsssssn i sssnsanses 83
6.7, Conclusions on blesimilarity and benefit risk Balance ooocisismmmess s s B3



EUROPEAN MEDICINES AGENCY
CIMES HEALTH

SCIEMCE MED

Medicines

Search Downipad
Medlidnes under avaluation Natlonal reglstars
biosimilars

For nelp on how ta get the results you wWant, see aur search tips.

Categaries 188 results
Human (182) KEYWORD
Veterinary (6)

Baaiman. (&

‘What we publish and when

Medicines for use outside the EU

Sort by

O

EUROPEAN MEDICINES AGENCY
SCIENC MEDICINES HEALTH

13 December 2018

EMA/97237/2019

Committes for Medicinal Products for Human Use (CHMP)
Assessment report

Zirabev

International non-proprietary name: bevacizumab

Procedure No. EMEA/H/C/004697/0000

O

5 November 2017
[Ema/798844/2017
[Committee for Medicinal Products for Human Use (CHME)

IAssessment report

MVAST
International non-proprietary name: bevacizumab

Procedure No. EMEA/H/C/004728/0000

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH

https://lwww.ema.europa.eu/en/medicines?search]

EUROPEAN MEDICINES AGENCY

ENC MEDICINES EALTH

14 Decernber 2017

EMA/44005/2018

Committee for Medicinal Products for Human Use (CHMP)
Assessment report

Herzuma

International non-proprietary name: trastuzumab

Procedure No. EMEA/H/C/002575/0000

o

EUROPEAN MEDICINES AGENCY

22 March 2014
EMA/CHNR/TE19 37/ 2018
ten for Medicinal Froducts for Human Use (CHMP)

Assessment report

KANJINTI

-proprietary name: t

Procedure No. EMEA/H/C/004361/0000

)

EUROPEAN MEDICINES AGENCY

31 May 2018
EMA414095/2018
Comenittes for Medicinal Products for Human Use [CHMP)

Assessment report
Trazimera

International non-proprietary name: trastuzumab

Procedure No. EMEA/H/C/004463/0000

O

EUROPEAN MEDICINES AGENCY
ENC ES ALTH

sci MEDICIN r

14 September 2017

EMA/CHMP/9855/2018

Committee for Medicinal Products for Human Use (CHMP)
Assessment report

Ontruzant

Intemational non-proprietary name: trastuzumab

Procedure No. EMEA/H/C/004323/0000

EUROPEAN MEDICINES AGENCY
SCIEN M NES HEALTE

18 October 2018

EMA/810499/2018

Committee for Medicinal Products for Human Use (CHMF)
Assessment report

Ogivri

International non-proprietary name: trastuzumab

Procedure No. EMEA/H/C/004916/0000

| api_views_fulltext=biosimilars




Do | want/ need to discuss clinical trials in detail?
None of them added KEY info to biosimilars development. They
confirmed what was already known from analytical studies



The importance of backing up science: ESMO position

_ __m')pm Biosimilars: a position paper of the Position
we e European Society for Medical Oncology, CLEAR VISION
®CmssMuk with particular reference to oncology paper

prescribers 2017

ESMO Special session during
ESMO 2017 in Madrid FOSTERING

P biosimilars in oncology 2018 “The incoming wave of biosimilars
e In oncology” and knOWIedge
Open access Original research ESMO survey on awareness on ADDRESSING
) . e e er . Biosimilars launched aps
(I_m_mm_”mfml open Knowledge and use of biosimilars in during ESMO2017 in Madrid g p.
oncology: a survey by the European Presented @ ESMO colloquium In education to

‘.) Check for updates

Society for Medical Oncology 2019 (ESMO 2018, Munich) remove barriers




GOOD SCIENCE Welcome to the EUROPEAN SOCIETY FOR MEDICAL ONCOLOGY,

BETTER MEDICINE the leading European professional organisation for medical oncology.
BEST PRACTICE

Sign in SEARCH

About Us | Membership | Guidelines | Conferences | Career Development | Research | Patients R[S e TLGT Sdsde .

ESMO rpouUCY [ ESMO Biosimilars Portal
ESMO Biosimilars Portal aoEng
N A
e Biosimilars promote access
_ to innovative cancer medicines :
Education -
Elisabeth de Vries and the sustainability
i Chair of ESMO Ca
Regulation Me::;irc?nes Enmmi?tieer l]f hﬂﬂl“l SﬁtEI'I'IS

Josep Tabernero
ESMO President

FPatient Resources

https://www.esmo.org/Policy/ESMO-Biosimilars-Portal



BIOSIMILARS
Ongoing projects

* 2 Elearning modules for

oncologists and patients
Infographic for patients (to
be translated in different

UNDERSTANDING
BIOSIMILARS

For Cancer Patients

PATIENT
. ADVOCACY

Awareness

Tool: Dedicated biosimilars
page & portal on ESMO
website

Survey with nurses —

ong B | Mgy

Patient Resources ~ Regulation

Engagement

Representing clinician’s
perspective in various meetings
(Medicines for Europe, regulatory

agencies, DIA etc)
Regular sessions at ESMO
Congresses

ESMO survey results paper
Knowledge and use of
biosimilars in oncology: a survey
by the European Society for
Medical Oncology (2019)
Preparing for the incoming
wave of biosimilars in oncology
(2018)

ESMO Pasition paper on
biosimilars (2016)




EDUCATION: patients’ infographic

UNDERSTANDING
BIOSIMILARS

For Cancer Patients

This infographic explains what 'biosimilars' are and
what kind of opportunities they may bring for cancer
patients and their treatment.

Please note that this infographic is only for educational
purposes. It does not replace the advice of your doctor.

PATIENT
ADVOCACY

An ESMO Priority

What are biosimilar medicines?

Biological medicines are
complex medicines made from
living organisms such as human
and animal cells, yeast or bacteria.
Hormones, vaccines, and
monoclonal antibodies used in
cancer theraples are examples of
biological medicines.’

same way.?

highly similar copies of
existing biological medicines ~ medicines. Paracetamol and
(originators) that work in the

Generic medicines are
identical copies of simple

Ibuprofen are examples of
generic medicines.2

What are the opportunities?

Biosimilars improve access to much
needed cancer treatments:by:

Providing additional
treatment options

Creating savings that may be
redistributed to continue financing
the healthcare systems

O e

L ¥ C @ o a @ @ (30

. ¢ ) ...because more existing biological
S¥  medicines will come off patent*.*

biological medicines

Even more biosimilars will
reach cancer patients as of 2020

You should know about...

Immune reactions and other side-effects

All biological medicines, as they are made from Ining organisms, could cause
your body to have an immune response, e.g. a high fever. Biosimilars have
similar side-effects to their biologic counterparts, except for slight potential
differences in immunogenicity (see definition below). Your treating physician
‘will inform you about that. All potential immune responses and other
side-effects are closely studied and analysed during the approval process
for all biological medicines, including biosimilars.”

Your nurse and medical staff will closely monitor any immune reactions that
might oceur during your treatment. As with any other medicine, your role in
monitoring your reaction to the medicing is also crucial,

Switching

Switching refers to exchanging a biological medicine with a
biosimilar (or vice versa), following your doctor's decision.

ne for
support, carefully

Automatic substitution
Automatic substitution occurs when one medicine ks
dispensed instead of another at pharmacy level,
without consulting the doctor.”

Until now, this practice |s not recommended for
biclogical medicines. Currently in the Eurcpzan Union 21
countries forbid autematic substitution at pharmacy level

Are they safe?

Biosimilars are safe and work just as well as originator biological medicines, as
they go through a rigorous assessment prior to being approved by healthcare authorities.*

The European Union is

‘The authorisation of biogimilars requires an extensive st

of precinical and clinical tests. These tests are aimed to
demonstrate there are no meaningful differences
between the biosimilar and the originator biological
medicine.

You may not be aware, but these minimal differences

already exist among the various batches of the originator
biological medicine.2

The label of a biosimilar reflects the
label of the originator product. You
and your doctor can find all necessary
information about the product, its safety
and efficacy on the label &

BIOSIMILARS

As long as a biosimilar has been proven to work as well as
the biological medicing, it can be used for all the
indications lizted on the label of the originator, even thase
it has not bean tested for itself (Extrapolation).3

E.0. biosimilars of the originalor ashizumen, & biciogicl madicing
used in bt cancer rgalment, can also be used for metastatic
and wary breast cancer, even If biosimilars have not bean clnically
tustec for thesa indications. This is becaiss the originator
rastuzumab has gone thecugh the whole process of clinical

‘and the biosimilar has proven % have the same
‘mechanism of action, safety and efficacy profile as the originaor. '

Speak to your doctor
collaboration bets
medical stal
the suocessful use of biosimilars in cancer treatment.
It is your right to be informed about any treatment
you receive. If you t it
iosimilars or other b

Frequently used terms you may want to know

Efficacy: Abillty of & medicine to produce an effect (2.0, reduce lumer size).”

Extrapolation: Extending safety and efficacy data for treztment indications from an
originator biological medicing 1o & biosimilar, where the biosimilar has nat undergons
cormparative clinical testing for this indication (see the section indfcations above)."

Immunogenicity: Ability of a substance (e.0. prolein) 1o cause an immune reaction
(s the section Immine feactions and other side effects above

Monoclonal antibodies: Type of proteins made in the laboratory that ean bind 1
substances in your body, including cancer cells. They are being used 1o treat some
types of cancer.



Journal Pre-proof Sept 2020 ' T

5th ESO-ESMO international consensus guidelines for advanced breast cancer (ABC 4 .
5" ANNALS s

ONCOLOGY
F. Cardoso, S. Paluch-Shimon, E. Senkus, G. Curigliano, M.S. Aapro, F. André, CH. | L. CO NS E N SUS G U I D E LI N ES
Barrios, J. Bergh, G.S. Bhattacharyya, L. Biganzoli, F. Boyle, M.-J. Cardoso, L A
Carey, J. Cortés, N.5. El Saghir, M. Elzayat, A. Eniu, L. Fallowfield, P.A. Francis,

K. Gelmon, J. Gligorov, R. Haidinger, N. Harbeck, X. Hu, B. Kaufman, R. Kaur,
B.E. Kiely, S.-B. Kim, N.U_ Lin, S.A. Mertz, S. Neciosup, B.V. Offersen, S. Ohno,
O. Pagani, A. Prat, F. Penault-Llorca, H.S. Rugo, G.W. Sledge, C. Thomssen, D.A.
Vorobiof, T. Wiseman, B. Xu, L. Norton, A. Costa, E.P. Winer

General statements: affordability/cost effectiveness

The medical community is aware of the problems raised by the cost of ABC treatment. Balanced
decizions should be made in all instances; patients” well-being, length of life and preferences should
always guide decisions.

Expert opinion/A

100%

We strongly recommend the use of objective scales, such as the EBMO-MCBS or the ASCO Value
Framework, 1o evaluate the real magnitude of benefit provided by a new treatment and help
priortize funding, particularly in countries with limited resources.

The ABC community strongly supporns the use of biosimilars both for treatment of breast cancer
(i.e. trastuzumab) and for supporive care (i.e. growth factors). To be used, the bicsimilar must be
approved after passing the stringent development and validation processes required by the EMA or
the FDA or other similarly strict authornity.

Expert opinion/A

VA

88%

0%




WHY are we still discussing the role of biosimilars?
It is not a rethorical question

Are clinical efficacy trial needed?
Regulatory experience and technological advances (high performing analytical tools)
Never added crucial information about biosimilars

Do we need EXTRA-monitoring? NO
Pharmacovigilance systems and Risk Management plan are robust
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-Biosimilars: do they exist?

-Biosimilars: how similars are
there?
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-Barriers to the use..
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-The rise of
biosimilars

-Are
biosimilars the
future in
oncology/haem
atology?

2018/9

The End of Phase 3
Clinical Trials
in Biosimilars
development?



Requirements for an application without
an efficacy trial

Prerequisites for the reference product
Biosimilar development starts with in-depth
knowledge of the RP. Its main and potential
secondary MOAs in the target diseases need to
be known and demonstrable. As a result, the
physicochemical and functional properties that
are more likely to relate to the clinical outcomes
will be identified, which will allow definition of
critical quality attributes (COA); that is, the
quality attributes that would need to be con-
trolled or maintained within appropriate limits
or ranges to ensure that clinical effects of the
product are not impacted. If the main MOA of a
complex RP is unknown, it is likely that an
efficacy trial will be required.

The PK, efficacy, safety, and immunogenidty
profiles of the RP need to be well characterised and
the impact of ADAs on PK (increased or decreased
clearance), efficacy (neutralising ADAs), and safety
(injection-related reactions) need to be known
Population PK or PK-PD models available in the
literature should be taken into consideration [28]. If
there are notable uncertainties around these
clinical aspects, the need for a comparative effi-

cacy/safety trial is likely.

MBI IS 277U M o e 9

Drug Dl cowery Todey = ol umes 00, Mumcer 6 = S fember 5135 FE IS PEC TN

Streamlined approval of biosimilars:
moving on from the confirmatory
efficacy trial

S
.
i

EGEYIER

Ma - ine By, e o= by ® miwag ovss, Aane Coolk, Andes s Wallingg an, Sndoesr Dxdey,
Shehin Esewer, uian L Py, Lesnmard Bx b ond Dead Brown

— MoA

Knowledge of RP — Clinical Quality Attribute

PK, efficacy, safety, immunogenicity
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