| o Il PANLAR Review Course in Rheumatology
I Curso de ReVIS|on en Biosimilars Updgfe 4 K((H)))’
4 Il Curso de RevisGo em Reumatologia PANLAR  so¢
Reu mqfOIOQIG PAN I-AR Atualizacdo em Biosimilares de d t s g

Actualizacion en Biosimilares

Consenso PANLAR en Biosimilares * PANLAR Consensus in Biosimilars = Consenso PANLAR em Biosimilares

N a Lbiasimilaridad significa
Intercambiabilidad?
Consi deracliones par a

Dr. Eduardo Mysler
Medico Reumatdlogo

06 al 08 de septiembre 2017 « LIMA, PERU www.biosimilars-course.com



Disclosures

Speaker, advisor or investigator

AAztraZeneca w Pfizer

A Abbvie w Roche
ABMS w Samsung
ABiogenindec w Sanofi
AChemo AUCB
AJansen

AMerck

ANovartis

ANovo Nordisk



PreguntaQuestion:

ASiente que la intercambiabilidad favorecera o
terminara siendo negativo al medico reumatologo
practicante?

ADo you think interchangeability will end up being
positive or negative for the practicing
rheumatologist?
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The myth of certainty

An this world nothing can be said to be
certain, except deatht

Benjamin Franklin; letter to Jean Baptiste Le Roy, 13
November 1789



The only reason for
Biosimilars to be In the
market Is to reduce cost
and to Increase access

1. Do we need them?
2. Can they do it?
3. Are they doing it?



Key drivers for market penetration of
biosimilars in Europe

A Incentive policies and the date of first biosimilar market
entry were correlated to biosimilar uptake.

A Average generic price discount over originator and the
number of biosimilars showed a trend toward statistical
significance for correlation with biosimilar uptake, but did
not reach the significance threshold.

A Biosimilar price discount over original biologic price, the
number of analogues, and the distribution channel were
not correlated with the biosimilar uptake.

Cécile Rémuzata,. JOURNAL OF MARKET ACCESS & HEALTH POLICY, 2017



Key drivers for market penetration of
biosimilars in Europe

A Low biosimilar uptake was partly explained by
price cut of originators prior to biosimilar entry,
as well as the development of new generation
products competing with biosimilars

A The more important the number of biosimilars in
a therapeutic class, the higher penetration will
be a longer time on the market offers a higher
opportunity for the biosimilar to be established
and therefore to gain market share over the
originator

Cécile Rémuzata,. JOURNAL OF MARKET ACCESS & HEALTH POLICY, 2017



Key drivers for market penetration of
biosimilars in Europe

A Clinicianso6receptiveness and willingness to use
biosimilars was reported as an important lever
for biosimilar uptake in EU countries

A At the prescribing level, physicians are unlikely
to be price driven in the short term when it
comes to biosimilars

Cécile Rémuzata,. JOURNAL OF MARKET ACCESS & HEALTH POLICY, 2017



Switching vs Interchangeability

Interchangeability refers to the possibility of exchanging one medicine for
another medicine that is expected to have the same clinical effect.
This could mean replacing a reference product with a biosimilar (or vice
versa) or replacing one biosimilar with another.

Replacement can be done by:

Substitution (automatic),
Switching, which is when the which is the practice of
prescriber decides to exchange dispensing one medicine

one medicine for another instead of another equivalent
medicine with the same and interchangeable medicine
therapeutic intent at pharmacy level without

10

consulting the prescriber




Switching Substitution, and Interchangeabillity

Switchingg Stakeholder Action

Medical switch:
Medication is changed byghysicianfor reasons
related to efficacy or tolerability

~

J

-

~

Non-medicalswitch:
Medication is changedyith or without physician

consent for reasons other than clinical necessity

May be driven by cost or convenience

11



Switching Substitution, and Interchangeabillity

Substitutionc Pharmacist Action

(" )

A pharmacist may substitute a biosimilar for its
reference product

(" )

Subject to local pharmacy laws and regulations

-
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European Commission. Consensus Information Paper. What you need to know about Biosimilar Medicinal Products, 2013 12



Switching Substitution, and Interchangeabillity

Interchangeabillity Designatian

USRegulatory Principle

- US statutory definitiorior drugs that can legall
be substituted at pharmacist level

Biosimilarity does not equate to
Interchangeability

g J

( )

FDA draft guidance published January 2017

g J

" No biosimilars are designated interchangeablé by
the FDA to date

g J

1. FDA Biologics Price Competition and Innovation Act of 2009;
2. DA Draft Guidance for Industry. Considerations in Demonstrating Interchangeability With a Reference Product. Jan 2017 13



Immunogenicity

A Incidence of immunogenicity?2
¢ Varies widely between therapeutic proteins and studies
¢ Dependent on many factors, some currently unknown

¢ Difficult to predict

Factors affecting immunogenicity

Patientrelated Treatmentrelated

Patientcharacteristics Doseand duration of treatment

Genetic variations in innate immunity Route of administration
Immune system integrity Formulation and storage

Biotherapeutic:
ASequence and structure
AGlycosylation and other post
translational modifications
AHost cell line
AContaminants/impurities

Disease state

Additionalunknown factors

1. Schellekensl. Clin Ther 2002;24:17286; 2.Schellekensl. Nat Rev DruBiscov2002;1:45762 14



Immunogenicity: Switching Challenges

AFormation of antidrug antibodies can result #§3

¢ No consequence
¢ Loss of efficacy
¢ Hypersensitivityreactions

AMonoclonal ant TNF antibodies may pose greater concern for
Immunogenicity than less complex proteins

¢ mAbscan be as large as 148,088ltonsvs 18,464 daltorts

AGaining a comprehensive understanding of the development,
evolution, and clinical impact of artiNF immunogenicity has
been highly complex and has taken several years

1. Schellekens$l. Nat Rev Drug Discov 2002;1:46Z,
2.Schellekensl. Clin Ther 2002;24:17240;

3. Shankar G, et al. AAPS J 2014;1&553

4. Devlin SM, et al. Can J Gastroenterol 2013;2¢B67

5. de Ridder L, et al.Pediatr Gastr Nutr 2015;61: 58 15



Understanding the Immune Response in a Switch Scene

( N

Interchangeability (multiple switche's)
Reference drug >< ><
Biosimilar ><_ _><_
-

Understanding the immune response to a given biologic drug can be comple;
Immunogenic reactions may not be detected for some time following
administratior?

J

Understanding and tracing potential immunogenic reactions following
switches may not be easy

1. Adapted fromDérnerT, et al. Nat ReRheumatol 2015;11(12):71&4;
2. Schellekensi. ClinTher2002;24:172Q36; 3. Wieser C, et al. Clin Kidney J 2013;6:529 16



Several biosimilars are attempting to answer the Issue

switching through clinical trials

ACTP13 vs infliximab TwocOne Switch to biosimilar opefabel extension (single arm)
PLANETRA (n=617) and PLANETAS (n—2£exten5|or
ASBA4 vs etanercept (n=498)
ACHS0214 vs etanercept (RA=62PsG=496)
ACTFP10 vs rituximab —
ACTP13 (n=302)
AGP2015 vs etanercept (EQUIRA) (RA=366

ASB2 vs infliximab (n=584) DB Twag Switch to 3 arnstudy; biosimilar arm continues, originator arr _<:
ASB5 vs adalimumab (n=490) Three splits into originator and biosimilar arm o S—
ADWP422 vs etanercept (n=38) DB Two Crossoverswitch (two arms)

AHD203 vs etanercept (n=294) (with washout period between crossver) D(:

ALBECO0101 vs etanercept (n=372)

ATuNEXs etanercept (n=98) oL Two Crossoverswitch (two arms)
(with washout period between crossver) DC

AGP2015 vs etanercept (EGALITY) (PSO=5 DB TwocFour Transition to four arm study: each arm splits into two akns =§
one continues and one undergoes repeated switching

ACTP13 vs infliximab DB Ong;Two Split into two arm (one continues, one switches)

NORSWITCH (n=500), SIMILAR (n=330) —:
AM923 vs adalimumab
ACTP13 vs infliximab oL Oneg;Two Split into two arm (one continues, one switches)

(BIGSWITCH, n=200) _:

Pfizer, Literature Search, 2015



Power of switching trials

A Biosimilar trials are powered for the primary endpoint based on an expected
effect size from historical data

A Usually efficacy at week 12/24 (depending on the indication)

A Not powered to:
A Detect differences in safety
A Detect differences in immunogenicity
A Detect differences in switch portions of the study

A How many patients would be needed to have an adequately powered switch
study?
A How about a multiple switch study?



Interchangeabllity: Switching Study Considerations

Interchangeability for biologic drugs is only included in the US Regulations and
defined by the FDA guidanée

A Study type
¢ Norinferiority vs equivalence, randomized, dowiknd, or placebecontrolled
¢ Overall pattern of outcomes or specific endpoints (cannot do both)
A Patient population
¢ Treatmentnaive vs treatmenstable
A Outcomes/endpoints
¢ Endpoints should reflect the study objectives
¢ Immunogenicity related, analytical vs PK / PD / clinical surrogates
A Study duration
¢ Adequate to evaluate immunogenicity potential
¢ Different for each indicatioq to reflect time to achieve optimum treatment response
A Number of switches
¢ Singleswitch vs multipleswitch studies
A Statistics/analyses
¢ Each disease state should have its own-idariority margin to reflect treatment effect sizes
¢ May be important to include sensitivity analyses to accurately interpret the data

19



Lower discontinuation rate with switching in the

PLANETRA extension study (102 weeks)

A Over 102 weeks, 25 (15.8%) and 16 (11.1%) discontinued from the maintenance and
switching groups, respectively, in the PLANETRA extension study

Entered extension 158 144

Completed extensio(iL02 weeks) 133 (84.2%) 128 (88.9%)

Discontinuations 25 (15.8%) 16 (11.1%)
Adverse event 16 (10.1%) 8 (5.6%)
Withdrew consent 4 (2.5%) 5 (3.5%)
Lost to followup 2 (1.3%) 2 (1.4%)
Lack of efficacy 1 (0.6%) 1 (0.7%)
Death 1 (0.6%) 0 (0%)
Investigator decision 1 (0.6%) 0 (0%)

YooDH, et alAnn Rheum Di2016. doi:10.1016/annrheumd&015208786



Survival on infliximab in Canada: Results

Years on No. patients Retained OR (vs. 1 yearo Cl (95%) P value
originator 12 months later, n originator
IFX (%) IFX)

1 1,822 1,338 (3.4

2 1,102 898 1.9 1.5923 1.3245%0.9143 <0.0001

3 721 610 B4.6) 1.9879 1.5836:2.4955  <0.0001

4 465 396 @5.29 2.0760 1.5753;2.7359 <0.0001

5 248 204 ¢2.9 1.6771 1.1914;2.3609 0.0030

A Readworld patients treated with IFX have excellent lelegm treatment
retention

A Longer time on therapy is predictive of future retention

A This becomes statistically significant for patients who are retained on therapy
F2NJ xH &SI Na

Cl, confidence interval; IFX, infliximab; OR, odds ratio. KhraishiV, et al. EULAR 2016; FRI018



Oneyear drug retention in DANBIO study
I —

Patients who were nomedically switched to CP13 were
compared with historical cohort on INX

A CTP13 group hadignificantly higher RRf withdrawal than INX (HR 1.31 [102
1.68]; p=0.03)

A One-year CT-P13 and INX retei

1,07

il T Retention rates were slightly lower in the CT-P13
cohort versus the historic INX cohort, with an
adjusted absolute risk difference of 3.4%.

v/
o
T

This difference is not necessarily attributable to
CT-P13, but could al s-effept
IS, negative expectations towards the drug or residual
confounding.

Retention, %
[=]
i

0.4 One year retention rates:

I % CT-P13, 84.1% (95%CI 81.3-86.5)
=¥ [NX, 86.2% (95%CI 84.0-88.0)

0,0 p=0.22

T T T T T T T
0 2 4 6 8 10 12

Treatment duration, months

Glintborg B et al. Ann Rheum Dis 2017. doi: 10.1136/annrheumdis-2016-210742.



Previous studies of loagrm survival on

originator Iinfliximab: DANBIO

2010 study of 1134 RA patients treated with infliximab in

2014 study of 376 PsA patients treated with infliximab in

A

DANBIO!
Survival according to country
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Although previous DANBIO studies have not analysed the effect of treatment duration on

discontinuation rate, Kaplan-Me i e r

pl ot s

appearvfti@d saHidw

1. GlintborgB, et alRheumato(Oxford)2014;53:210€0.
2. HetlandML, et al Arthritis Rheun2010;62:2232.



Nor Switch: Primary endpoint

INX CTFP13 Rate difference
(n=202) (n=206) (95% CI)

Disease worsening* 53 (26.2%) 61 (29.6%) -4.4(12.7J33.9)

» UCiincreaseinm €2 & 02NB 27T -a¥ €2 LIZO2YNBA 2IF
CDAYONKIaS Ay |1 .L 2F x n LR2AyGa Iy
RA/PSAA Y ONB I &S Ay 5! {Hy 2F X mMdH FTNER

3.2
1 {k{ LY AYONBIag! Ay! { {BFT{ XKk 2FDPMPM™
t &32NAFAAAY AYONBFaAS Ay t!{L 2F x

t1 {L &a02NB 2F x p

If a patient does not fulfill the formal definition, but experiences a clinically
significant worsening according to both the investigator and patient and whickh
leads to a major change in treatment this should be considered as a disease
worsening but recorded separately in the CRF MR

<> SWITCH



Disease Worsening

Diagnosis

Crohn's disease
Ulcerative colitis
Spondyloarthritis
Rheumatoid arthritis
Psomnatric arthrifis

Pszoriasis

Overall

INX
n=202

14 (21-2%)
3 (9-1%)
17 (39-5%)
11 (36-7%)
7 (53-8%)
1(5-9%)

53 (26-2%)

CT-P13
n=206 Risk difference (95% CI)

23 (36-5%) -14-3% (-29-3 to 0-7%)
5 (11-9%) -2-6% (-15-2 to 10-0%)
14 (33-3%) 6-3% (-14-5 to 27-2%)
9 (30-0%) 4-5% (-20-3 to 20-3%)
8 (61-5%) -8-7% (-45-4 to 28-1%)
2 (12-5%) -6-7% (-26-7 to 13-2%)

61 (20-6%) -4-4% (-12-7 to 3-0%)

&
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The nocebo effect

A The nocebo effectreferstothee Y LJi 2 Ya NBf 0SSR 02
expectationsnot only in a clinical trial setting, but also in a routine care
setting?

A This can meanew and worsening symptomthat arecaused by negative
verbal and nonverbal communicationan the part of the treating person,
without any (sham) treatment?

A Nocebo responses may result framintended negative suggestion by
physicians or nurses.

1. Benedetti F, et al. J Neurosci 2006;26:12014i 22.
2. Hauser W, et al. Dtsch Arztebl Int 2012;109:459i 65.



When Is a biosimilar an interchangeable
biological product?

G!'y AYUSNOKIYy3ISFoftS 06A?2
meeting the biosimilarity standard, is expected to prod
the same clinical result as the reference product in a
given patient, and for a product that is given to a a patie
more than once, the risk in terms of safety and

effectiveness of alternating or switching between the
Interchangeable and the reference product is not great
than the risk of using the reference product without
FE GSNYFOGAY3I 2N aga
- FDA

A FDA. Information for Consumers (Biosimilars). Updated March 6, 2015.

27



Interchangeability

FDA EMA

Draft guidelines: A Left to individual states, but:

A if FDA determines that the information A There is a white paper out of the
submitted in the application or the regulatory agencies of Germany,

supplement is sufficient to show that the .
bi ol ogi cal product fi gmlﬁ‘ri]do @@tlﬂﬂrlﬁrﬁjranq I}Jor\fve}ye
reference product o aln @Quriconclusibreis thatraeswitchd t

produce the same clinical result as the between comparable VerSIOnS
reference produca i

and that Afor a blologfnﬂi ﬁ%mgﬁcgl\ﬁepsyli)s’[atnﬂ i

administered more than once to an approved in accordance with
individual, the risk in terms of safety or EU legislation is not expected
diminished efficacy of alternating or to trigger or enhance

switching between use of the biological
product and the reference product is not
greater than the risk of using the reference
product without such alternation or
switcho.

Immunogenicity

1. Considerations in Demonstrating Interchangeability With a Reference Product

Guidance for Industry. FDA.RekkaKurkiet al. CURRENT OPINIO®) 10.1007/s40259-017-
0210-0;



FDA Interchangeabllity Guidance:
Role of device and interchangeable products

A Differences in the design of the delivery device between the proposed interchangeable
product and the reference product may be acceptable provided that the changes do not
negatively impact the ability of end users, including patient and caregiver end-user
groups, to appropriately use these products without the intervention of the prescribing
health care provider or additional training before use when the interchangeable product is
substituted for the reference product.

A FDA recommends that sponsors carefully evaluate the risks associated with differences in
delivery device because:

A Interchangeable products may be substituted for the reference product without the
intervention of the prescribing health care provider or additional training before
use

A The patient or caregiver end-user groups may lack the expertise that a health care
provider user group is expected to possess

A Patient and caregiver end-user groups may be less accustomed to navigating
differences in delivery device

A As a result, there is concern that patients or caregivers who encounter different
external critical design attributes in the delivery device may be at increased risk for a
use-related error that may impact their ability to appropriately use these products

Food and Drug Administration. January 2017. Available at: https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-
drugs-gen/documents/document/ucm537135.pdf.




FDA Interchangeability Guidance:
Switching study design

AGuidance to assist sponsors of proposed biologics
A Data to demonstrate interchangeability beyond biosimilarity

A Stepwise approach to generating data recommended:
A Switch study with two or more alternating exposures in patients

A Patients on stable treatment with reference product randomised to
continued use or switch
A Switch arm should undergo at least two further switches to alternate product

A Primary endpoint should assess effect of switch on PK/PD
A Safety, immunogenicity and efficacy are secondary endpoints

Food and Drug Administration. January 2017. Available at: https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-
drugs-gen/documents/document/ucm537135.pdf.

Demonstrating interchangeability: FDA draft
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US/FDA: Interchangeability/Substitution for Biosimilars™

Following passage in 2010 of the Biologics Price Competition and Innovation Act, the F
OFlY RSSY OSNIFAY 06A2a8AYATfINB & aAyidSNI

AUnder US law, interchangeable means:
TITLE VII-IMPROVING ACCESS TO

¢ The biological product is biosimilar to th¢  INNOVATIVE MEDICAL THERAPIES
reference product Subtitle A—Biologics Price Competition

and Innovation

¢ It can be expected to produce the same
. . . SEC. 7001. SHORT TITLE.
clinical result as the reference product iff () i GaxeraL—This subtitle may be cited as the “Biologics

Price Competition and Innovation Act of 20097,

any given patient (b) SENSE OF THE SENATE.—It is the sense of the Senate that

a biosimilars pathway balancing innovation and consumer interests
should be established.

C For a prOdUCt admInISte red more than SEC. 7002. APPROVAL PATHWAY FOR BIOSIMILAR BIOLOGICAL PROD-
. . UCTS.

Once’ the Safety and efflcacy rISkS Of ) (a) LICENSURE OF B]OLOGIC&L PRODUC'I".S AS BIOSIMILI.&R OR

alternating or switching are not greater | Fymgunsmasie.Secion 351 of the Public Health Service Act

(1) in subsection (a)(1}A), by inserting “under this sub-

than with repeated use of the reference soction or Subasetion (&7 Tior “biogies Homesehs and
prOd uct (2) by adding at the end the following:

A Substitution is regulated at state level

FDA Biologics Price Competition and Innovation Act 2009 31



Switching, Substitutiorand Devices

AFor selfinjectable medications, should new patients be trained after switching
Aln order to prevent injection errors, how similar should the delivery devices be

FDA guidance on devicés:

A Consideration should be given to devices where products are granted interchange
A Problems with switching devices can include:

¢ Product performance

¢ Operating principles

¢ Instructions required

¢ Safety for patient

1. FDA. Guidance for Industry. Biosimilars: Questions and Answers Regarding Implementation of the Biologics Price Camipetition
Innovation Act of 2009, 2015 32



EU/EMA: Interchangeability/Substitution for Biosimilars (1)®

ACKS 9a! Qa Sglfdz 0A2ya R2 y2i AyOf dz
biosimilar could be used interchangeably with its reference medicine

¢ For questions related to switching from one biological medicine to another,
LI GASYyGa aKz2dzZ R aLlSFkF] 62 G§KSANI R2(

ADecision®n interchangeability and/or substitution rely on Member Stétes

¢ Member States have access to the scientific evaluation performed by the
CHMP and all submitted data in order to substantiate their decisions

¢ As interchangeability studies are not part of the registration requirements,
such information may not be included in the EPAR

1.EMA. Questions and answers on biosimilar medicines (similar biological medicinal products); Sep 2012 (EMA/837805/2011);
2. EMA Procedural advice for users of the Centralised Procedure for Similar Biological Medicinal Products ap@iabdions
3. European Commission. Consensus Information Paper. What you need to know about Biosimilar Medicinal Products, 2013 33



EU/EMA: Interchangeability/Substitution for Biosimilars (2)%

AThe European Commission also recognizes that the studies reported in the
literature were generally too short to show the possible ldagn side effects
of switching

ANo country has explicitly authorized the substitution of biological products frol
different manufacturers?

AA number of EU Member States have put legal, regulatory, and political
provisions in place that prevent this practice

F! G GKS GAYS 2F Lzt AOFGA2Yy 2F (KS O2yaSyadza AYyF2NXIGA2Yy L

1. European Commission. Consensus Information Paper. What you need to know about Biosimilar Medicinal Products, 2013; 3
H® 9dzZNRLI . A2d vag! Wela2lryAQa LYAGAIFIGAGSY [/ 2yaSyadza AYyF2NNI G882Y R:



Switching and Substitution Between Several Biosimilars

G! oA2f23A0Ff LINRPRdzOG X Yl & y24 o0S S@YI

Will interchangeability transitivity be applied in practice?
If A=B and A=C, does B=C follow?

‘" WSFSNBYOS t NRER| . A2aAYALLFNI a. ¢

Y

dComparability studies are performed il _ _
between a biosimilar and its reference biosimilars is not desirable
product, but studies between one and there needs to be some
biosimilar and another are not done; way of distinguishing

two separate biosimilars may have v between one biosimilar and
another and between the

been compared to the same reference Juiel ally Meves o
odzi y20 0S0sBSY aKévasfma&I( NBEFSNBY S LINE RdzO1

GThus, switching between

A2EAYAE LN 6/ 3¢ 653¢X

1. FDA Biologics Price Competition and Innovation Act 2009;
2.56th Consultation on INN for Pharmaceutical Substances, Geneva: WHO, 2013, INN working document 13.335 35



Switching, Substitution,
Pharmacovigilance, and Patient Management

APostmarketing surveillance for all biologics is criical

ASubstitution may increase the risk of misattribution of AEs, especially i
the onset of the adverse reaction is delayed

¢ Some AEs, including immunogenic reactions may develop only after severa
months’

ASeveral situations can be challenging

¢ If physicians are not informed, it may subvert the ability to attribute AEs to
the appropriate agerit

¢ The package has been discaréded
¢ Inaccurate and/or incomplete patient reporting of AEs

Aln order to avoid misattribution of adverse reactions, physician and
patient awareness of the drug prescribed should be maximized

1. Vermeer NS, et al. Exp@pinDrugSaf2015;14:6872;
2.Dorner T, et alAnn Rheum Dis 2013;72:32,
3. Casadeval, et al. NewEngld Med 2002;346:4695 36



Many products, many more names




