Vedecké dokazy o bezpecnosti
a ucinnosti biosimilarov v onkolagii

Jan Klimas

XXIX. KONGRES
NEMOCNICNEH
FEKARENSRY

1.-22. oktobra
2021
Bratislava

Biosimilars (biosimilarne lieky, biosimilary)
- komplexnd oblast
- neexistuje jedna presna definicia (EMA, WHO, FDA,...)

a6z

Biosimilar is @ biological product .
~ ¢ A ZAEON
0 EUROPEAN MEDICINES AGENCY | similar to another already approved 213, septembra 2011
NCE MEDICINES HEALTH

biologic (innovator product) o liekoch a sdsavotnickysh pombokash » o smene & doplaen nlektarfeh aikonay

Biosimilar is a biotherapeutic product (6) Ak biologicky huménny liek, ktory je podobny re

£ licku, nesplaa

World Health similar in terms of quality, safety and poziadavky definicle generického humanneho Heku

Organization | efficacy to an licensed reference product podra odseku 2, najmé z dovodu rozdielov suvisiacich

i vstupnymi aleboz

S|

kych rozdielov v procese vyroby biologického human
neho licku a referenéného biologického humanneho
lieku. je ziadatel povinny predlozif vysledky prislusné
ho toxikologicko-farmakologického skusania a klinic-
kého skiisanta suvisiace s uvedenymi rozdielmi. Druh
amnozstvo dopliujiicich tidajov. ktoré sa majii predio
zif, musi vyhovoval poz odla
predpisu.”) Vysledky skusania re iného biologic-
kého humanneho lieku Ziadatel nepredklada

Bosimilar is a follow-on biological medicinal
product, like that of an already licensed original
biologic product based on data that demonstrate

JAPAN | comparability between them with respect to quality,
safety and efficacy or other relevant data

Biosimilar is similar biologic product to a US-licensed
reference product. Safety, purity & potency of biosimilar and
its reference product should be similar. Hence, there should
be no clinically meaningful differences between them

Reference
Biologic
Product

Product

Oficidlne definicie biologicky podobnych liekov od réznych regulacnych agentur.
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Biosimilars (biosimilarne lieky, biosimilary)

* Prva definicia konceptu biosimildrov v Eurépskej legislative — 2003
* Implementacia konceptu — 2005 — Regulatory guidelines EMA

* Prvy biosimilarv EU — 2006

— Omnitrope® (biosimilar recombinant human growth hormone
[rhGH]; Sandoz, Kundl, Austria)

* Prvy biosimilarv USA — 2015

— Zarxio® (biosimilar [filgrastim]; Sandoz Inc.)

Medicine

European public EUROPEAN MEDICINES AGENCY

assessment reports SCL MEDICINES HEA
(EPAR)

Summaries of opinion
(3)

Withdrawn applications
(2)

Medicines
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Filter
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Accelerated assessment For help on how to get the results you want, see our search tips
(50)
Additional monitoring T
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podit 81 resuts sortby [moman E

Human (81)
Conditional approval
46)

Medicine name JE— S — I
Exceptional
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Generic (265) rietary name (INN) / Human medicine European public assessment report (EPAR): Herzuma (updat
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22.11. 2021



Filgrastim-Pegfilgrastim — Ludsky G-CSF (faktor stimulujuci koldnie granulocytov)
produkovany technolégiou rekombinantnej DNA; liecba neutropénie, mobilizacia
progenitorovych buniek v periférnej krvi

Epoetin alfa - Liecba symptomatickejanémie indukovanej chemoterapiou u pacientovs
malignym nadorovym ochorenim

Interferdn alfa — Mnohopocetny myelém, Folikuldrny lymfém, Karcinoidny nador,
Maligny melaném, Leukémie, Chronickd hepatitidaB a C

Rituximab — anti-CD20 MAb; Non-Hodgkinov lymfém, folikulovy (NHL), Chronicka
lymfocytova leukémia (CLL), Reumatoidnd artritida, Granulomatoza s polyangiitidou a
mikroskopickd polyangiitida, Pemphigus vulgaris

Trastuzumab — anti-HER2 Mab (receptor 2 [udského epidermalneho rastového faktora);
VEasny a metastaticky karcindm prsnika a metastaticky karciném Zaltdka

Bevacizumab — anti-VEGF MADb (vaskularny endotelovy rastovy faktor); Metastaticky
karcinédm hrubého ¢reva alebo konecnika, Metastaticky karcindm prsnika, Neskvamdzny
nemalobunkovy karcindm pluc, Pokrodily a/alebo metastaticky karciném oblickovych
buniek, Epitelidlny karciném vajecnikov, karcindm Fallopiovej trubice a primarny
peritonealny karciném, Karcindém krcka maternice

Review

Future

ONCOLOGY

Current state and comparison of the clinical
development of bevacizumab, rituximab and
trastuzumab biosimilars

Luis Pérez Diaz*'®, Susana Millan', Nuran Chaban?, Ana del Campo'® & Eduardo
Spitzer’

Table 1. Bevacizumab, rituximab and trastuzumab: type of monoclonal antibody, indications, European Medicine

Agency authorization date and patent expiry date in the European Union.

Rituximab
Type of mAb Chimeric IgG1 Humanized IgG1
Antigen €D20 in B cells HER2
Indications 8-cell NHL: FL, DLBCL CLL EBC

RA granulomatesis with polyangiitis, microscopic MBC

polyangiitis pemphigus vulgaris

Trade name MabThera®™ /Rituxan® Herceptin®
(manufacturer) (Roche) (Genentech)
EMA authaorization date 1998 2000
Patent expiry date in EU 2013 2014

Metastatic gastric cancer

Humanized IgG1

VEGF

Metastatic carcinoma of colon or rectum,

MBC

NSCLC

Metastatic renal cell cancer, metastatic carcinoma of
cervix, epithelial ovarian, fallopian tube or primary
peritoneal cancer

Avastin®

(Genentech)

2005

2020t

Chimeric mAD typically comprise variable regions derived from a murine source and constant regions (65%) derived from a human source [13], Humanized mAb are predominantly

{90%) enginesred from a human source [13]
tsome patents related to bevacizumab expire later in EU [14].

CLL: Chronic lymphocytic leukaemia; DLBCL: Diffuse large B cell lymphoma; EBC: Early breast cancer; EMA: European Medicine Agency; EU: Europe; FL: Follicular lymphoma; mAb:
Monoclonal antibody; MBC: Metastatic breast cancer; NHL: Non-Hodgkin lymphomas; NSCLC: Non-small-cel lung cancer; RA: Rheumatoid arthritis.
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Relative Molecular Mass
(daltons)

g \
Aspirin Insulin Erythropoietin Monoclonal antibody (IgG1)
(180) (5808) (30,400) (150,000)

[ ——

Avallable ol www, seiencediract,com

ScienceDirect

Clinical iderations for biosimil ibodi

Hakan Mellstedt™
Pcfecsar of Ovcoagical Bicherapy, Departuentof Ovcelagy-Pothalogy, Kaolncha ostéace, SE-171 76 Stackhae, Sedn

Antlgen-antibody Interaction | ™,

Antigen .

Glycosylation Bisecting

N-acetylglucosamine

Sialic acldﬂ A
Galactose—tij (:j

N-acetylglucosamine.

Mannose

Asn297

ADCC - antibody-dependent cell-mediated cytotoxicity
CDC - complement dependent cytotoxicity

Komplexnost mAb

Binding Potentlal impact of
partner modifylng interaction
- Antigen Altered binding affinity
or specificity
FeR Reduced or increased
|~ Complement ADCC or CDC activity
T FcRn Altered
pharmacokinetics

Carter PJ: Nat Rev Immunol. 2006 May;6(5):343-57.
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Imunogenicita
Imunitna odpoved na liecivo
* (Terapeuticka — vakcinacia)
* NU - biologické lieky (vetky)

(viacero prikladov: neutralizacia nielen lieciva ale aj endogénneho proteinu — MAb proti
exogénnemu Epo neutralizuje aj endogénny Epo = apldzia erytropoézy)

Antigen

Phagosome. preentaton T cell epitopes

Antigen + APC - | ENdOSOME / lySOSOME | s —\7 <34AA
H b2 peptides
Affinity of

peptides and
Endoplasmlc MHCT Golgi
retxcu um

MHC
DC-T Cell Assay
CD4+T ! Surface of APC
\ <— Peptide-MHC-I complex

Secrete
vesicles

Zlyhanie jedného biologika este nevylu€uje Uspesné pouZzitie iného

Biologické lieky — obsahuju aktivne latky pochadzajlce z biologickych zdrojov ako Zijuce
bunky alebo organizmy (prakticky nemozné dosiahnut identické kdpie velkych molekul)

Pripustna variabilita medzi Sarzami biologického lieku

=
Sl el o

Batch 1 Batch 2 Batch 3

Pripustna variabilita medzi referenénym (originalnym) liekom a biosimilars

Www.ema.europa.eu

2

Reference medicine Biosimilar medicine

Dostatok dékazov, Ze takéto malé rozdiely nemaju vplyv na kvalitu, bezpec¢nost a Géinnost
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Vyvoj inovativneho vs. biosimilarneho lieku

Originator Biosimilar

s

Analytical

Major goal is to determine Major goal is to determine similarity;
the clinical effect establishment of the scientific bridge to the
clinical experience of the orginator

Figure 2: Comparison of the development approach for originator biologicals and biosimilars.
PD: pharmacodynamics; PK: pharmacaokinetics.

Lépez-Guillermo A, et al. EMJ Hematol. 2016;4[1]:30-37

Komparativne $tadie — 1.+2. in vitro modely, 1.-cielom je porovnat Struktiru a
biologicku funkciu, 2.-cielom je porovnat viazbu a aktivaciu (resp. inhibiciu)
fyziologického ciela a fyziologicky U¢inok, 3.-cieflom nie je dokumentovat Gc¢innost
a bezpeénost, ale potvrdit biologicki podobnost

Biosimilar development is comparative and progresses in a step-wise manner

Comparative clinical studies

=3 » Pharmacokinetic/pharmacodynamic
» FEfficacy + safety + immunogenicity

Comparative non-clinical studies
— > » Pharmacodynamic =
» Toxicology

Comparative quality studies
» Analytical: physical + chemical properties
» Functional: biological/pharmacological activity

yd N
~ I

Reference medicine Biosimilar medicine
www.ema.europa.eu
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Klinické skusky pre biosimilars

s 5.

Nemusia dokazat u€innost a bezpeénost u ¢loveka ako v pripade ref.lieku
Musia vylucit klinicky vyznamné rozdiely medzi biosimilars a ref.liekom a potvrdit
biosimilaritu

Kltcové aspekty:
Vylucit odlisnosti, ktoré mézu ovplyvnit farmakokinetiku, G¢innost, bezpeénost,
imunogenicitu

Annals of Internal Medicine REVIEW

Bioequivalence of Biosimilar Tumor Necrosis Factor-c Inhibitors
Compared With Their Reference Biologics

A Systematic Review
Francine Chingcuanca, MHS; Jodi B. Segal, MO, MPH; Seayoung C. Kim, MD, ScD, MSCE: and G. Caleh Alexandor, MO

Background: Biosimdars are of growing chnical reguiatory, and

unteers, phase 3 trialsinvolved patients with theumatoid arthritis,
commercal importance. and ob " h d

arth
tis or inflammatory bowel disaase. Al phase 1 trials showed that
pharmacokinetic parameters of the biosimitar and respective b
alogic wera within the prespecified equivaknce margin of 80%
inhibitors. to 125%. Phase 3 trials suggested similar chinical responses and
Dita Sources: PubMad, EMBASE, Cochrana Contal Regiterof | Sdverse evenis. Adherse events were usually of i to moder
Controlled Trials, and LILACS from inception through 13 Apil ate severtty. Two cross-sectonal obsenvational studies showed
2016 and ClinicalTriaks.gov, Worid Health Organization Interna- cross-reactivty between products, whereas 4 cohort studies of
tianal Clinical Trials Registey Platicern, EU Clinical Triols Register, ~ Patents switched from reference to biosimilas products sug
US. Food 3nd Drug Administration, snd European Medicines  Gested similar eficacy and safety autcomes.

Agency from inception through 30 April 2016, Limitation: Possible publication biss, small sample sizes of
Study Selection: Published Englshanguage studies of any many Studies, and lack of publshed swudies for several
size or design that compared the pharmacokinetics, clinical effl. ~ bosimilars.

cacy, adverse ewants, of immunogenicty of a biosimiar TNF
inhibitor with a reference biologic in humans

Purpose: To summarize evidence about the bioequivalence be-
tween biosimilar and referance tumor necrosis Bctor-a (TNF-a)

dution: e
interchangeability of biosimiar and reference TNF-a inhibaors

Data Extraction: Two reviewers independently screened tites

Primary Funding Seurce: Johns Hoplins Center of Excellence:
and abstracts, extracted data from selected studies, and as-

in Regulatory Science and lnovation. (PROSPERO:

sessed study qualiy.
Data Synthesis: Of 19 eligible studies, 8 were phase 1 random:-
ized tials, 5 were phase 3 randomized trials, and & were bser-
vational studies. Most phase 1 tials (7 = 7) involved healthy vol-

CRD42015025262)
OIS IS ST, doc

For aushor aftlatons, ses end of st

Ths aricle was publisbed #t wwi.annals.ceg on 2 Augit 2016

Ve

Extrapolacia klinickej ucinnosti

Ak je biosimilar velmi podobné ref.lieku a mda porovnatelnd bezpeénost a
uéinnost v jednej terapeutickej indikdcii, Udaje o bezpeénostia u¢innosti mézu

byt extrapolované pre iné indikacie ref.lieku. SU potrebné ale robustné

komparativne studie (kvality, predklinické, klinické).

Kritéria pre extrapoldciu:
Mechanizmus ucinku

Relevantna populacia Studie
Odlisnost klinickych podmienok
Extrapolacia idajov o bezpecnosti

Biosimilars: the science of extrapolation

Martina Weise,' Pekka Kurki” Elena Wotff-Holz,® Marie-Christine Bielsky,* and Christian K. Schneider®®

Denmari; and *Twincore Cantre for Experimantal and Ciinical Infection Ressarch, Hannover, Gemmany

Despita the establishment of a specific ap-
proval pathway, the Issuance of detalled

community continues to ba low. This Is
‘especially trus In therapeutic Indications

3 Medicines Agency, Heleinki, Finland; Paul-Ehriich-Insttut, Langan,
Gemmany; * Medicines and Healthoare Products Regulatory Agency, Landon, Urited Kingdom; *Danish Health and

Medicines Authority, Copenhagen,

concerns frequantly ralsed In tha medical
community about the useof blosimllarsin

of similar biological medicinal products
(so-called “blosimilars") andthe approval

blosimilar have been performed and that
have been licansed based on extrapola-

accaptanca of blosimilars in the madical

tion ¥ ty other
Indications. This article addrassos tha

the underlying scientific and regulatory
decision making Including some rea-life
examples from recently licensed blosi-
milars. (Blood, 2014;124(22):3191-3196)

Sitce the establishment of a specific approval pathway for  The similar-but-not-identical paradigm
similar biological medicinal products, so-called “biosimilars,”

several bi
in the

lars have been licensed and become available  Every biological displays a certain degree of variability (micro-
Union (EU)." However, despite i i

Extrapolacia idajov o imunogenicite (rizika imunitnych reakcif)
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Postavenie extrapolacie vo vyvo
biosimilarov

Biosimilar

Originator biologic

Ogura M, et al. Future Oncol. 2017;13:45-53

Extrapolacia

+» Vzhladom na spdsob, akym sa biologicky podobné lieky vyvijaju,
nie je vzdy potrebné uskutocrovat klinické studie o biologicky
podobnom lieku pri vSetkych ochoreniach, pri ktorych sa
preukdzala ucinnost referenéného lieku. Namiesto toho je
niekedy mozné rozsirit Udaje o bezpecnosti a Gcinnosti zo Studii
jedného ochorenia na ostatné chorobné stavy. Tento postup je
znamy ako extrapoldcia. Rozhodnutie o tom, ¢i sa na liecbu
dalsich stavov budu vyZadovat nové klinické studie, prijima
Eurdpska agentura pre lieky (EMA) podla jednotlivych pripadoy,
pricom vychddza z vedeckych d6kazov.




Oblasti extrapolacie

s Podskupiny populacie

¢ Vek (pediatricka/geriatricka populacia)
+* Pohlavie, tehotenstvo

+* Komorbidity

+* Etnikum

s Podtypy/stadia choroby; podobné (ale odlisné)
choroby

¢ Lieky (vnuatri/medzi skupinami)
+»*Druhy (predklinické testovanie)

s Komorbidity

Extrapolacia

¢ na potvrdenie biosimilarity

¢ zlozZity proces

¢ nie automaticky prenos tvrdenia o vSetkych indikaciach REF
na BSM

¢ vplyv viacerych faktorov

% rovnaky MU nie je automatické potvrdenie moznosti
extrapolacie

¢ ¢im komplikovanejsi mechanizmus (zavisly od viacerych
receptorov alebo vazobnych miest ligandu), tym tazsie
extrapolovat

+¢ ak je mAb odlisna alebo neznama, extrapolacny proces je este
komplikovanejsi a vyZaduju sa dalsie funkéné a/alebo klinické
udaje

+¢ Princip schvélenia na zaklade ,the totality of the data“

22.11. 2021



Zdovodnenie

**Vyhnut sa ,nepotrebnym” studiam

- Etika (3tudia na vulnerabilnej populacii;
zdrzanie/obmedzenie dostupnosti liecby)

- Efektivita (dalsie typy $tudii, navySovanie pottu pacientov)

- Alokacia zdrojov (sustredenie sa na oblasti, kde st
Studie potrebné)

3
&
' A
£

>

/
A
2

4

e
'

L

22.11. 2021

10



oot sl A e et s

Extrapolation MOAs Measures of
difficulty effectiveness

Very complex Mortality
Not well understood Progression free survival

Difficult

Intermediate Multiple mechanisms Clinical measures

Not as well understood of disease activity
Easy Simple PD or surrogate
Well understood markers

Agarwal AB, McBride A. Crit Rev Oncol Hematol. 2016;104:98-107 -

Komplikacie extrapolacie

Examples

Trastuzumab

Infliximab

Epoetin

- progressive disease

22.11. 2021
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1. generacia biosimilarov

+¢ prvé biosimilary odporu¢ené CHMP EMA boli
substancie s relativne nizkou molekulovou hmotnostou

a jednym aktivnym miestom s vazbou na receptor
Specifickym pre terapeuticku indikaciu (2x somatropin,
5x epoetin a 7x filgrastim)

¢ filgrastim a epoetin-alfa - prvé biosimilary v
hematologicko-onkologickej liecbe

¢ v zacCiatkoch iba pozvolna akceptacia v praxi, inicialny
nedostatok dovery

+¢ pouZitie: najma substitucna liecba, podporna liecba

2. generacia biosimilarov

¢ Druha vina v roku 2013, molekuly so zloZitymi
Strukturami — monoklonalne protilatky a fuzne
proteiny

*»* Nové vyzvy:

- viacero vazobnych miest, pre viacero receptorov

- chorobu modifikujuce lieciva

- origindly maju schvalené r6znorodé indikacie

- extrapolacia ovela zloZitejSia, ak nie nemozna

- potreba Specifickych a (hlavne) prisnejSich usmerneni
pre klinické testovanie a hodnotenie imugenicity

- 700 produktov v predklinickej alebo klinickej faze

22.11. 2021
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Pripad rituximab

+* rozmanité indikacie:
- Non-Hodgkinov lymfém (NHL)
- Reumatoidna artritida
- Granulomatéza s polyangiitidou a mikroskopickd polyangiitida
¢ podobné obavy - extrapoldcia udajov z klinickych studii
biosimilatorov rituximabu
+* z jedného klinického prostredia do iného
1) r6zne ochorenia (reumatoidna artritida, folikularny lymfém)
2) rozne histologické podtypy NHL
3) paliativnych vs. lieCebnych stratégii NHL
4) kombinovanych reZzimov (s chemoterapiou) vs. monoterapia NHL

Vedecké zdovodnenie

+»+ selekcia populacie — potreba dostatocne senzitivnej indikacie
na detekciu pripadnych klinicky vyznamnych odliSnosti medzi
BSM a REF

+» dlhodobé uzZivanie rituximabu a mnozZstvo poznatkov v indikacii
reumatoidna artritida (RA)

+»+ dostatocné mnozstvo dat u folikularneho lymfému (FL), je
mozna predikcia

+¢» podobnost v patogenéze ochorenia (akumulacia B buniek)

% MU rituximabu — zacieleny proti markeru CD20 na B bunkach

+» 1 studia fazy | (bezpecnost a PK u pacientov s B-bunkovym non-
Hodgkinovym lymfémom) + 2 studie fazy 1l (PK/PD, bezpecnost
a ucinnost u RA a FL)

+» Zaver: Extrapolacia PK/PD udajov u pacientovs RA a FL je
akceptovatelna na iné onkologické a autoiminne chorobné
stavy

22.11. 2021
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Table 2. Comparative efficacy clinical trials of proposed biosimilars of bevacizumab, rituximab and trastuzumab: study design, population, primary end

point, type of margin and efficacy results.

Biosimilar candidat Clinical trial name, ~ Study design  RMP source Patient population n Efficacy Ref.
(manufacturer; trade NTC identifier Line treatment
name).

Primary end point Type of margin Results: R or RD (C)

Analysis population (E or NI)
Bevacizumab candidates (Avastin ) indicated for metastatic carcinoma of colon or rectum, MBC, NSCLC, metastatic renal cell cancer, metastatic carcinoma of cervix, epithelial ovarian, fallopian tube or primary
peritoneal cancer

ABP 215 Study 20120265 Multicenter, EU Advanced NSCLC 642 Obijective response rate at € for RR:0.67, 1.5 (90% RR: 0.93 (0.80; 1.08) 1]
(Amgen; Mvasi®) NCT01965003 double-blind, Combination with 19 weeks =)
randomized P+C T
BCD-021 NCTO1763645 Multicenter, U Advanced NSCLC 138 Overall response rate at NI RD: 3.3% (-14.96%) 142]
(Biocad; Avegra®) double-blind, Combination with day 127
randomized Py Unknown
B1 695502 NCT02272413 Multicenter, usa Advanced NSCLC 671 Best overall response rate € for RR: 0736, 1359 RR: 0.855 {90% C1: 143)
{Boehringer Ingelheim) double-blind, Combination with at 19 weeks (90% 1) 0.7697; 0.9506) (5%
randomized PiC PPs Efor RR: 0.736, 1350 C1: 0.7543; 0.8700)
(@5% 1)
FKB236 AVANA Multicenter, U Advanced of recurrent 731 Overall response rate at RD: 0.02 (95% C1 [44]
(Centus Biotherapeutics  NCT02810457 double-blind, NSCLC 19 weeks 0.0905, 0.0568)
Ltd; Equidacent™) randomized Combination with L]
P4C
MB02 STELLA rial Multicenter, 1] Stage WIB/IVNSCLC 627 Objective response rate at RD:-4.02(-11.76,3.71)  [45.46]
(mAbxience/STADA) NCT03296163 double-blind, Combination with 18 weeks
Alymsys® /Oyavas®) randomized PiC mr
PF-06439535 StudyB7391003  Multicenter, 1] Advanced NSCLC at) Obijective response rate at  E for RD: £13% (85%  RD: 0.653% (6.608; 1a7]
(Pizer; Zirabev™) NCT02364999 double-blind, Combination with week 25 < 73
randomized P+C T E for RR: 0.73-1.37 RR: 1.015 (95% Ci
(30% C1) 0.863; 1.193) (30% CI:
Efor RR: 07291371 0.886; 1.163)
(95% C1)
56-8 NCT02754882 Multicenter, U Metastatic or recurrent 763 Bestobjective response  E for RD: £12.5% (95%  RD: 5.3% (-2.2%. tag]
(Samsung Bioepis, double-blind, NSCLC rate at 24 weeks 5 12.7%)
Aybintio™) randomized Combination with PP Efor RR:0.737, 1357 RR: 1.12(0.977, 1.278)
P+C (90% 1)
Rituximab candidates (Mabthera® ) indicated for CLL and NHL including (FL and DLBCL)Y
ABP798 IASMINE Double-blind, Grade |, II, Wa FLand 256 Overall response rate NI -15% (95% CI) RO: -1.4% (-3.2%; [49)
{Amgen; Riabni®) NCT02747083 randomized LTBFL (CR + PR) at week 28 18.6%)

Combination with RS
standard

chemotherapy of local
center

" Based on local review..

*Based on central independent review.

& Primary end point was a PK parameter (percentage of patients with trough plasma concentration

S 0ncologic indications approved by the EMA/EC

bpCR: Breast pathalogical complete respanse: CLL: Chronic lymphocytic leukemia; CHOP: Cyclophasphamide, doxorubicin, vincristine and prednisone; CR: Complete respanse; CVP: Cyclophosghamide,

Docetazel; D + C: Docetaxel and carbopiatin; DLBCL: Diffuse large 8 call non-Hodgkin's lymphoma; E: Equivalence; EBC: Early breast cancer; EC: European Commissian; EL: Europe; FC: Audarabine and cyclophosphamide; FEC-D:

Fluorouracil, epirubicin, cyclophosphamide and docetaxel; FL: Follicular lymphoma ITT: Intention-to-treat; LTB: Low tumor burden; MBC: Metastatic breast cancer, miTT Mmmm intention-to-treat; NHL: Non-Hodgkin lymphoma; NI

Mon-inferiority; NS: Not specified; NSCLC: Non-small-cell lung cancer; ORR: Overal response rate; P Pacitaxel; P + C: Paclitaxel and carboplatin; P/D: Paciitaxel or docetaxel; PK: Pharmacokinetic; PPS: Per protocol set; PR: Partial response;

RD: Risk difference; AMP: Reference medicinal product; RP: Reference product; RR: Risk ratio; tpCR: Total pathological complete response (breast + lymph nodes)

j» 20 pg/mi at cycle 5)

incristine and prednisane; Dt

Table 2. Comparative efficacy clinical trials of proposed biosimilars of bevacizumab, rituximab and trastuzumab: study design, population, primary end

point, type of margin and efficacy results (cont.).

Biosimilar candidate Clinical trial name, ~ Study design  RMP source Patient population 0 Efficacy Ref.
(manufacturer; trade NTC identifier Line treatment
name)
Primary end point Type of margin Results: R or RD (CI)
Analysis population (Eor i)
BCD-020 NCT01701232 Multinational, EU Grade I/1I FL 174 Overall response rate E: +20% (95% C1) RO: 2.82% (-12.62%; [50]
(Biocad; Acellbia®) randomized, (CR = PR) at day 50 18.24%)
open-label Unknown
crPi0 Study CTP1033  Randomized,  USA Advanced FL 140 Overall response rate at Nz -7% (37.5% CI) RD: 4.3%; (425 151
(Celltrion Healthcare; NCT02182771 double-blind, Combination with CVP 12 weeks
PPS
Ritemyia®) Study CT-P103.4  Randomized,  USA LTB-FL 258 Overall response rate at 7 E: £17% (90% CI) RD: 1.8% (-5.43; 10.20) I52)
NCT02260804 double-blind, ‘months T
GP2013 Study ASSIST-FL Multinational,  EU Advanced FL 629 Overall response rate ot E: £12% (95% C1) RD: 0.40% (5.94;514) (53]
(sandoz; NCT01419665 double-blind, Combination with CVP 24 weeks
Rixaton® /Riximyo®) randomized S
HLXD1 NCT02787238 Multicenter, U DLBCL 407 Overall response rate at 6 RD: 1.4% (3,59, 6.32) 154]
(Henlius) randomized, Combination with eycles
double-blind cHoP PP
PF-05280586 REFLECTIONS Multinational,  EU LTBFL 394 Overall response rate E:£16% (95% CI) RD: 4.66%; (-4.16; 1551
(Pizer; Ruxience™) B328-06 randomized, (CR < PR) at 26 weeks 13.47)
NCT02213263 double-blind, i
RTXMS3 RTXME3-ACO1-11  Multicenter, EU DLBCL w2 Overall response rate NI -13% (95% CI) RD: 0.7% (8.77%) (56
(mAbxience; Novex®) NCT02268045 double-blind, Combination with {CR + PR) at 16 weeks
randomized CHOP PPS.
(AryoGen Pharmed: Double-blind,  EU T8 70 Overall response rate NI: -20% (95% C1) RD: 1% (-17%) 1571
Zytux™ randomized Combination with FC (CR+PR)
PPS
Trastuzumab candidates (Herceptin ) indicated for EBC, MBC and metastatic gastric cancer1
ABP 980 LILAC study Multicenter, EU Neoadjuvant + adju- 725 tpCR Efor RD: +13% (90%  RD:7.3% (12, 13.4)1 (58]
(Amgen; Kanjinti®) NCT01901146 randomized vant £BC i ] 5.8% (0.5, 12000
double-blind Combination with P EforRR:0759, 1.318  RR: 119 (1.033, 1.368)'
(0% ) 1.14(0.993, 1.312)¢

" Based on local review.

#Based on central independent review.

% Primary end point was a PK parameter {percentage of patients with trough plasma concentration Cygugs 20 wg/mi at cycle 5)
Y0ncologic indications approved by the EM
bpCR: Breast pathological complete respons; CLL- Chronic lymphocytic leukemia; CHOP: Cyclophasphamide, doxorubicin, vincristina and prednisone; CR: Complete response; CVP: Cyclophosphamide, vincristine and prednisone;
Docetaxel; D + C: Docetaxel and carboplatin; DLBCL: Diffuse large B cell non-Hodgkin's ymphoma; E: Equivalence; EBC: Early breast cancer; EC: European Commissian; EU: Europe; FC: Fiudarabine and cydophasphamide; FEC-D:
Fluorouraol, epirnsbian, cyclophosphamide and docetaxel; FL: Folliaular lymphoma; ITT: Intention-to-treat; LTB: Low tumor burden; MBC: Metastatic breast cancer, miTT: Modified intention-to-treat, NHL: Non-Hodgkin lymphoma; NI
Mon-inferiority; NS: Not specified; NSCLE: Non-small-cell lung cancer, ORR:- Overall response rate; P: Paditaxel; P + C: Paclitaxel and carboplatin P/D: Pacitaxel or dacetaxel; PK: Pharmacakinetic; FPS: Per protocol set; PR: Partial response;
RD: Risk difference; RMP: Reference medicinal product; RP: Reference product; RR: Risk ratio; tpCR: Total pathological complete response (breast + lymph nodes).
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Table 2. Comparative efficacy clinical trials of proposed biosimilars of bevacizumab, rituximab and trastuzumab: study design, population, primary end

point, type of margin and efficacy results ( b
Biosimilar candidate Clinical trial name,  Study design ~ RMPsource Patientpopulation  n Efficacy Ref.

(manufacturer; trade NTC identifier Line treatment
name)
Primary end point. Type of margin Results: AR or RD (1)
Analysis population (E or NI)
BCD-022 NCT01764022 Multicenter, EU MBC 25 Overall response rate E for RD: -20% (35% CI) RD: 6.0%% (-8.05%, 1591
(Biocad; Herticad") randomized ‘Combination with P miTT 19.89%)
double-blind
CT-P6. Study CT-P6 3.2 Randomized, Neoadjuvant + adju- 549 tpCR E for RD: £0.15(95%  RD: -0.04(-0.12, 0.05) 160]
(Celltrion Healthcare; NCT02162667 double-blind vant EBC mr [} RR: 0.93 (0.78, 1.11)
Herzuma™) ‘Combination with E for RR:0.74, 135
FEC-D (95% Q1)
NCT01084876 Randomized, usa MEBC 475 Overall response rate ITT E:+ 0,15 (95% CI) RD: 5% (-0.14, 0.04) 811
double-blind Combination with P
HLX02 NCT03084237 Randomized, EU MBC 649 Overall response rate at E: 13.5% (95% Q) RD: -0.4% (-7.4; 6.6) [s21
{Accord Healthcare, double-blind ‘Combination with D week 24
Zercepad) m
MYL-14010 HERITAge Randomized, EU MBC 500 Best overall responserate  E for RD: £15% (95%  RD:5.53 (-3.08, 14.04) 163]
(Mylan; Ogivri®) NCT02472964 double-blind ‘Combination with P/D L ay RR: 1.09 (0.974, 1.211)
E for RR:0.81, 1.24
(30% C1)
PF-05280014 REFLECTIONS Multinational,  EU MBC 07 Objective response rate E for RR: 0.8, 1.25 (95%  RR: 0.940 (0.842, 1.049) 164]
(Pfizer; Trazimera®) 832702 randomized, ‘Combination with P (CR + PR) at 25 weeks. [}
NCTO1989676 double-blind m
REFLECTIONS Multinational,  EU Neoadjuvant + 26 1pCR and objective NS RD (pCR): -2.81% 1651
832704 randomized, adjuvant EBC response rate’ PPS (-16.58; 10.96)RD
NCT02187744 double-blind Combination with D + (ORR): 5.96% (-4.01;
[ 15.94)
83 NCT02148524 Multicenter, EU Neoadjuvant + adju- 800 bpcR Efor RD: £13% (95%  RD: 10,70% (4.13, [66]
(samsung Bioepis, randomized vant EBC PPS ) 17.26)
Ontruzant®} double-blind Combination with E for RR:0.785, 1.546  RR: 1.259 (1.085, 1.460)
FEC-D (35% CI)

*8ased on local review.

*Based on central independent review.

rimary end point was a PK parameter (percentage of patients with trough plasma concentration Cu.g >20 pg/ml at cycle 5)

T0ncologi indications approved by the EMA/EC

bpCR: Breast pathological complete response; CLL: Chronic lymphocytic leukemia; CHOP: Cyclophosphamide, doxorubicin, vincristine and prednisone; CR: Complete response; CVP: Cyclophosphamide, vincristine and prednisone; D:
Docetaxel; D + C: Docetaxel and carboplatin; DLBCL: Diffuse large B cell non-Hodgkin's lymphoma; E: Equivalence; EBC: Early breast cancer; EC: European Commissit LJ: Europe; FC: Fudarabine and cycophosphamide; FEC-D:
Flucrouracil, epirubicin, cyclophosphamide and docetasel; FL: Follicular lymphoma; ITT. Intention-to-treat; LTE: Low tumar burden; MBC: Metastatic breast cancer; miTT: Modified intention-to-treat; NHL: Nen-Hodgkin lymphama; N
Mor-inferiority; NS: Not specified; NSCLC: Non-small-cell lung cancer; QRR: Overall respanse rate; P: Paclitaxel; P + C: Paclitarel and carboplatin; P/D: Pacltaxel or docetexel; PK: Pharmacokinetic; PPS: Per protocol set; PR: Partial response;
RD: Risk difference, RMP: Reference medicinal product; RP: Reference product; RR: Risk ratio; tpCR: Total pathological complete respanse (breast + lymph nedes),

Leukemia Research

- Conclusion: R b-abbs and rituximab similar and ility in treating CLL
and NHL in routine UK clinical practice and demonstrate the urility of the biosimilar as a cost-saving alter-
Assessment of rituximab-abbs, a biosimilar, and rituximab outcomes in = native freatment. P N &
patients with CLL or NHL: A real-world UK study B o
Ali MeBride ", Shoshana Daniel *, Maurice T, Driessen ', Agota Seende *, Azhar Choudhry
Mare Tian”, Rinat Arily , Stephen Thompson
A McBide et al. Leukemila Research 111 (2021) 106671
A) Table 2
100% = Tolerability y
Adverse Events Related to Rituximab/Rituximab-Abbs Administration.
u L
so%
Grade>3TEAES  Miusmab  Rruximab  Riusimab Riusimab
Abbs (n @-50)  AbbnG
= s1) 50)
s Number of TEAES
L— Mean (SD) 11(16) 14019) 09(1.8)
S TEAE, n (%)
Infision 806 1© sa6) sa2)
] reaction
% Tumoe lysis o 1@ 0 °
syodroene
- aln 1 a 36) o
i T Fatigue sas 806 1326 500)
s, oy Anemia 700 10.20) 100) 6a2)
Periphersl o o 1@ 1@
McR MWPR Mso WPD newropathy
8) Nousen sa0 709 s06) 360
Newropenla 11 (22) 1000 s06) s06)
100% = T 2% 7 20% Constipadion 1) 1@ 1@ 2(9)
3 Diaczbea 260 a® 269 i@
Vamiting 20 20 28 20
o Cancerrelated 0 1@ o o
3 haspialization
H Newropenic  3(6) 20 2 36
7 oo sepsis
® Pyrexia 3(6) 4(8) 3(6) 24
< Troponin o o o o
é’ o [omessoe o
0%
Dyspac a a 200 o
H Decreased 1@ 3@ 29 1@
appets
% Stomatitis 24 o 24 o
o 2 1@ 1
"= Rituximab-abbs. Rituximaby T 4 10 e
reior o oy (55 3 (62 760 33 (66)
cR WPR WSO WPO
L . . L Abbreviations: CLL = chronic lymphocytic leukemia; IQR = Interquartile range;
Chronic Iymphocytic leukemia {CLL} Fig. 2. Response Rate in Patients with CLL or NHL Treated with Rituximab- NHL = non-Hodgkin lymphoma; SD ~ standard deviation; TEAE - treatment
’ Abbs ar Rituximab. (A) response rate in patients with CLL. (B) response rate  emergent adverse events.
Non-Hodgkin lymphoma (NHL in patients with NHL. * Percentages may sum to more than 100 % as patients may have had more
Abbreviations: CLL = chronic lymphocytic leukemia; CR = complete response; than 1 treatment-emergent adverse event.

NHL ~ non-Hodgkin lymphoma; PD ~ progressive discase; PR ~ partial
response; SD = stable disease
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Figure 1. Pace of conversion of rituximab originator (R-originator) to
rituximab i iosimilars) in the Line graph

depicting the market share of rituimab biosimilars from their approval by the
European Medicines Agency in 2017 untl January 2018,
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Real-world use and acceptance of biosimilar
monoclonal antibodies of rituximab in
oncology practice in the USA

Ahmed Shelbaya* '@, John M Keiton', Jefirey Thompson’, Jose M) Ahir!, Martine C
Maculaiti'® & ingyan Yang!

Lay abstract: A biosimilar is a biolegical medication that is highly similar in structure and function to a bie-
logical medication already approved by the US FDA - the ‘original biologic’. The first biosimilars approved
to treat certain blood cancers have become available in the USA. This study examined how a recently in-
troduced rituximab biosimilar was being utilized, looking at patient and physician characteristics from a
medical and prescription insurance claims database. This study did not examine the safety or effectiveness
of this medication. While initial data are limited, the biosimilar, rituximab-pvvr, appears to be utilized
to treat the same types of cancer as the original biologic, rituximab. The biosimilar was most frequently
prescribed for non-Hodgkin's lymphoma and chronic lymphocytic leukemia.

Biosimilars are anticipated to improve treatment access and reduce costs associated with cancer treatment.

The recently introduced biosimilar monoclonal antibody rituximab-pvvr is US FDA approved for use in reference
product cancer indications.

This retrospective analysis of pharmacy claims data, covering the period between 1 January 2019 and 31 July 2020,
included 249 patients aged =18 years with one or more claims indicating usage of the rituximab-pvvr biosimilar.
Rituximab-pvvr was most commonly used for treating patients with non-Hodgkin's lymphoma (NHL;

n =193, 77.5%) and chronic lymphocytic leukemia (CLL; n = 28, 11.2%).

Rituximab-pwvr prescribers primarily specialized in hematology oncology (54.2%) and were in practice in the
south of the USA (59.0%).

Switching to rituximab-pvvr from the reference product or another rituximab biosimilar was observed in 42.5 and
39.3% of patients with NHL and CLL, respectively.

Nearly two-thirds (63.2%) of patients with NHL and 50.0% of those with CLL were receiving chemotherapy in
combination with rituximab-pvvr; rituximab-pvwr was also used concurrently with targeted therapy or
immunotherapy.

Exploratory analysis showed statistically significant differences in patient region of residence, as well as provider
type and region of practice, when comparing rituximab-pvvr and the reference product.

Given that rituximab-pvvr was only recently introduced in the USA, analysis of longitudinal trends in uptake and
assessment of cost-effectiveness will require further research with a longer-term follow-up period.

.

DalSie perspektivy biosmildrov v onkolégii
U 20 onkologickych biologickych liekov expiruje ochrana exkluzivity dat do 2023
2023-2024 — ,velky tresk” biosimilarov v onkolégii
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Zaver

- Overena a potvrdena vysoka funkénost’ konceptu
biosimilarov v onkol&gii

- Potvrdena ucinnost a bezpecénost in real world

- Akumulacia mnozstva poznatkov v oblasti vyroby a
kvality

- Robustny regulacny systém
- Dlhoroc¢né klinické skusenosti

- Globalny ($pecialne EU) zaujem

Dakujem za pozornost’
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