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SUKLO

Date of
Name Active substance Therapeutic area |authorisation
| refusal
; Al iaC Kid Failure,
Abseamed epoetin alfa - angr?:onlicney Vo 28.8.2007
Bibheon recombinant human
E :
interferon alfa-2a Hepatitis C, Chronic 22.10.2007
Binocrit epoetin alfa Anemia Kidney Failure, Chronic 28.8.2007
1 1 ! . Cancer Hematopoietic Stem Cell
B 100 rastim fllgrastlm Transplantation Neutropenia 15.9.2008
- . A ia C Kid Failure,
Epoetin Alfa Hexal epoetin alfa . argr?:onlicney iy 28.8.2007
i i " . Cancer Hematopoietic Stem Cell
FllqraStlm Hexal fl|gl’aStIm Transplantation Neutropenia 6.2.2009
i i i . . Cancer Hematopoietic Stem Cell
FIIqraStlm ratIOpharm f”graSt|m Transplantation Neutropenia 15.9.2008
i i : . Cancer Hematopoietic Stem Cell
vaeStlm fl|9FaStlm Transplantation Neutropenia 8.6.2010
1 . Dwarfism, Pituitary Prader-Willi
Om n ItroDe Somatl’Opln Syndrome Turner Syndrome 12.4.2006
i i . : Cancer Hematopoietic Stem Cell
Ratloq raStl m fl|9raStlm Transplantation Neutropenia 15.9.2008
R t t Anemia Blood Transfusion,
etacri . Autologous Cancer Kidney Failure,
—_ epoetin zeta Chronic 18.12.2007
Sl Anemia Blood Transfusion,
Hapo . Autologous Cancer Kidney Failure,
papo epoetin zeta Chronic 18.12.2007
i : . Cancer Hematopoietic Stem Cell
Tevaq raStI m fl|graStlm Transplantation Neutropenia 15.9.2008
ValtroDl n Somatl’opin Dwarfism, Pituitary Turner Syndrome 24.4.2006 2
i g " Cancer Hematopoietic Stem Cell
M ﬂlgraSt|m Transplantation Neutropenia 6.2.2009



http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000727/human_med_000621.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000585/human_med_000643.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000725/human_med_000675.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000826/human_med_000676.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000726/human_med_000768.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000726/human_med_000768.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000726/human_med_000768.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000726/human_med_000768.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000918/human_med_000791.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000918/human_med_000791.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000918/human_med_000791.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000824/human_med_000792.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000824/human_med_000792.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000824/human_med_000792.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/001142/human_med_001344.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000607/human_med_000946.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000825/human_med_001015.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000872/human_med_001031.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000760/human_med_001051.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000827/human_med_001089.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000602/human_med_001125.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000917/human_med_001170.jsp&mid=WC0b01ac058001d124

SUKLO

International non-proprietary

Total number of

Name name (salt, ester,derivative, etc./ |Therapeutic area applications
Common Name
Atosiban Other gynecologicals 1
Capecitabine Antineoplastic medicines 1
Medicines for acid related
Esomeprazole disorders 1
Grastofil |Filgrastim Immunostimulants 1 1
Ovaleap Sex hormones and modulators
Bemfola [Follitropin alfa of the genital system 1
Imatinib Antineoplastic medicines 3
Remsima
Inflectra [Infliximab Immunosuppressants 2
Insulin human Medicines used in diabetes 3
Memantine Psychoanaleptics 7

Rhfsh, follitropin alfa

Sex hormones and modulators of
the genital system

Telmisartan

Medicines acting on the
reninangiotensin system

Telmisartan / hydrochlorothiazide

Medicines acting on the
reninangiotensin system

\Voriconazole

Antimycotics for systemic use

Zoledronic acid

edicines for bone diseases

Jan Mazag




SUKLO

CO je to " biosimilar " ?

= copy verzia“ v minulosti registrovaného
biologickeho lieku

s potvrdenou podobnostou ,similarity” v zmysle
- charakteristik kvalitativnych parametrov a vlastnosti

- biologickej aktivity

- bezpecnosti a ucinnosti

= Hlavnym cielom je dosiahnutie molekuly co

najviac podobnej ako je mozné k referencnemu
lieku

Jan Mazag



SUKL Qiolo icke lieky su kompexne molekul

i :, A

Aspirin
180 Daltons

Insulin
5 700 Daltons

Monoclonal antibody
150 000 Daltons

Virus-like particle
Coagulation Factor Vil
280 000 Daltons

Jan Mazag 5

www.laborjournal.de, www.wikipedia.org, www.microbiologybites.com




SUKLO

Kedy je potvrdena podobnost’?
V zasade, koncepcia “podobny biologicky liek ” sa realizuje na kazdy
biologicky liek.
Guideline CPMP/BWP/437/04

Aka je akceptacia poznania pre podobnost™?

Jan Mazag 6

Christian Schneider



SUKLO

Definicia ,,biosimilar“?
» Clanok 10: ,Generika“ a legislativa pre ,biosimilars*

— Clanok 10(2a): ,,Generic medicinal product” shall mean a
medicinal product which has the same qualitative and quantitative
composition in active substances and the same pharmaceutical form
as the reference medicinal product, (...).”

— Clanok 10(4): ,,Where a biological medicinal product which is
similar to a reference biological product does not meet the
conditions in the definition of generic medicinal products, owing to,
in particular, differences relating to raw materials or differences in
manufacturing processes of the biological medicinal product and the
reference biological medicinal product, the results of appropriate
pre-clinical tests or clinical trials relating to these conditions must
be provided.”

Jan Mazag



SUKLO

,Biosimilars*

- Nova, komplexna oblast v liekovej politike
- Neexistuje jednotna definicia vo svete (FDA, EMA, WHO, BMWP)

A biosimilar medicine is a biological medicine that is developed to be
Similar to an authorised medicine (the ,reference medicine®). The active
Substance of a biosimilar medicine is essentially the same biological
Substance as the reference medicine’s, though there may be slight
diffences due to the complex nature of biological products. Any differences
will have been demonstrated not to impact on safety or effectiveness.

Registrovany biosimilarny liek je z pohladu regulacie porovnatelny s
referenc¢nym biologickym liekom. Biosimilarny liek a jeho referencny liek sa
ma pouzivat v rovnakej davke na liecbu rovnakych ochoreni. Ak su prijate
opatrenia na specifické poziadavky pre referencny liek, to isté plati aj pre
registrovany biosimilarny liek.

Jan Mazag 8



SUKLO

Eligibility — Mandatory Scope

NAS
Auto-immune disease and
—’ - ]
Other immune dysfunctions
AIDS Cancer
— a Neurodegenerative disorder
NAS Viral

Recombinant DNA technology Diabetes diseases

Controlled gene expression
(11 bL)
kno_wn Monoclonal AB
Active Orphan Med Prod

Substance Reg. 2309/93 /| “known” AS

Jan Mazag Reg. 726/2004



SUKLO

Eligibility — Optional Scope

Art. 3(2)(a) Art. 3(2)(b)
Significant
innovation Interest of
_Therapeutic Patients ?t
&/or Community
Scientific OR Level
&/or
Technical

Art. 3(3) of Regulation (EC) No 726/2004 — Biosimilars of CAPs

Jan Mazag



SUKLO

Committee for

Medicinal
Products for
Human Use

@ (CHMP)

Biosimilar Scientific Advice
Working Party < > Working Party
(BMWP) (SAWP)

: Biologics
Safety Working Working
Party(BWP) Party(BWP)

Jan Mazag

Biostatistics
Working Party



SUKLO

Udinna latka
Data exkluzivita

Dokladovanie
terapeutickej
ekvivalencie

Mozné procesy
registracie

Generika

ldentita k
referenchému lieku

Chemicky pbvod

10 rokov

Bioekvivalencné
Studie

CP, NP, MRP, DCP

Jan Mazag

Biosimilarne lieky

Similarita k
referencnému lieku

Biologicky povod

10 rokov

Kvalitativne
posudenie, In vitro
data, (non)klinické
studie

CP

(biotechnologicky
postup vyroby)



SUKLO Zakladny princip dokladovania tidajov
pre registraciu biosimilars

« Cielom vyvoja biosimilarneho lieku pre registraciu nie je
dokladovat ucCinnost v lieCbe pacienta
(to uz bolo potvrdené pre referencny liek!!)

* Cielom je dokladovat biosimilaritu!!

* To znamena:

— Klinicka sStadia pre biosimilar je zalozena na modeli potvrdenia
mechanizmu ucinku referenéného lieku pre lie€bu pacientov

— Klinicka studia ktora sa realizuje, reprezentuje €o mozno najcitlivejsi
model k moznému preukazaniu pripadnych rozdielov pre indikacie v
porovnani s referenénym liekom

— PRETO design klinickej studie pre dokladovanie ucinnosti pre biosimilar
moze byt (a €asto aj je) celkom iny od beznych pozadovanych designov
klinickych studii v Standardnych guidelinoch pre klinické studie na
preukazanie ucinnosti referencéného lieku (v guidelinoch)

Jan Mazag 1@



SUKL g%héma registracnych poziadaviek pre

Definovanie principov

VSeobecné pravidla

Quality / Safety
Efficacy

Specifické poZziadavky
pre skupiny liekov —
existujuce guideliny <

\ Jan Mazag

biosimilars

v

Biotechnology- derived proteins

Quality

Non-clinical

Clinical

Insulin Somatropin GCSF Epoetin LMWH

Non-clinical Non-clinical Non-clinical Non-clinical Non-clinical

Clinical Clinical Clinical Clinical Clinical

14
Source: Falk Ehmann, EMA, modified



SUKI—C)Poiiadavky na udaje v registracnej
dokumentacii pre biosimilars

Module 1 - Normal Requirements

Module 2 - Normal Requirements

Integrated CE
(Comparability Exercise)

e

AN
Quality, Module 3 - FULL CE

Non-clinical, Module 4 - Reduced |= CE

Clinical, Module 5 - Reduced % CE /
R

Jan Mazag 18
Source: Falk Ehmann, EMA



B A B
Suhrn zakladnych principov pri registracii
biosimilarnych liekov

« Standardny pripristup pre generické lieky (demonstracia bioekvivalencie
s referenénym liekom) nie je pre biologické/biologicky odvodené lieky
vhodny, vzhladom na komplexnost’ molekuly biosimilarnych liekov.

* Princip porovnania podobnosti je zalozeny na Specifickom posudeni
pripadnych zmien vo vyrobnom postupe pre biosimilarny liek na klinicku
ucinnost’

* Posudenie registracie pre dany biosimilarny liek je zalozeny

a) na pouziti najnovsich analytickych metédach,

b) na zhodnoteni pouzitého vyrobného postupu,

c) na najnovsich klinickych skusenostiach zameranych na identifikaciu
akceptovatelnych pripadnych odlisnosti bez vplyvu na rozdiely v
ucinnosti, (Specifické klinické cielové parametre pre charakteristiku
ucinku oproti referenénému biologickému lieku)

Jan Mazag 16



B A B
Suhrn zakladnych principov pri registracii
biosimilarnych liekov

« Davkovanie a spésob podavania biosimilarneho lieku ma byt’ rovnaky
ako u referenéného lieku. Ak je iny, dodato¢né studie zamerané na tieto
rozdiely musia byt’ predlozené.

* Nie je pripustné pre biosimilarne lieky spésobom Q — full NC reduced C
reduced priznat’ vyhody v uc€innosti

« Velky déraz sa kladie na udaje o kvalitativhych parametroch v suvislosti
s preukazanim relevantnych podobnosti v u€innej latke biosimilarneho
lieku v porovnani s referenénym biologickym liekom

« Ak su identifikované rozdiely v kvalitativhych parametroch, predklinické a
klinické studie musia byt’ zalozené na preukazanie, ze tieto pripadné
rozdiely nemaju relevantny vplyv na u€innost’ a bezpeénost’ v porovnani
s referencnym biologickym liekom

* Ak metdédy preukazu vyznamné rozdiely medzi biosimilarnym a
referenénym liekom, koncept registracie biosimilarneho lieku nie je
akceptovany a dokladovanie pre ucely registracie musi byt ako u nového
lieku.

Jan Mazag 1%



SU KLO Guideline pre biosimilarne lieky s obsahom
monoklonalnych protilatok

« Kedy su potrebné a aké predklinické studie
1. Identifikacia faktorov pre potreby stratégie d'alSich predklinickych
studii = step 1
Quiality differences...

2. In vitro farmakodynamické studie = step 2

Vazba na ciel (receptor, antigény, enzymy,..) ktoré su zname pre
ucinnost/neziaduce ucCinky referencného lieku, funkcnost vazby, nasledna
kaskada dejov, intracelularne aktivity,.... PouZzité zvierata!
Farmakologicko/toxikologické aspekty vyjasnit

3. In vivo farmakokinetické / farmakodynamické studie = step 3

Zavisi na kroku 2 a 3 (napr. biotechnologicky vyrabané proteiny — ucinok len
in vivo - preto je potrebné aj tieto pri ur€itych skupinach, znovu druh
pouzitych zvierat!!

4. Studie toxicity = step 4
« Zavisia znovu na vysledkoch v predchadzajucich bodoch



SU KLO Guideline pre biosimilarne lieky —
klinicka cast

« Kedy su potrebné a akeé klinicke studie
1. Porovnavacie PK studie na preukazanie rovnocenného PK profilu
su zakladom pri registracii
* Design zavisi od PK vlastnosti — kde je ciel pésobenia, linear alebo non-

linear PK referenéného lieku, eliminacia, ¢as absorpcie,..., prevazne BE
kritéria avSak definované pred Studiou, PK u pacientov nie dobrovolnikov

2. K PK studiam sledovanie PD markerov je potrebné vsade ak sa da
* Napr pocCet neutrofilov na zhodnotenie u€inku G-CSF, redukcia viroveho
zatazenia pri HCV pre alfa-interferony, MR p nalezy pre MS liek, glykemia
pre inzuliny,...

3. Vo vseobecnosti a v zavislosti od predchadzajucich vysledkov
PK/PD su postacujuce. Ak aj Standardné klinické skusky potom
zamerané na preukazanie, Ze ziskané rozdiely nemaju vplyv na
rozdiel v ucinku alebo na bezpecnost’' v porovnani s R.

Iné ako Standardne pre nové molekuly, ale Ci su klinicky vyznamné rozdiely.
napr imunogenicita — meranie protilatok a titer protilatok ,...nizSi vs vyssi titer,
extrapolacia na iné ochorenia pri rovhakom mechanizme ucinku




K| O
b Analytickée metody

 Nova metdda v kvalitativnej analyze - fingerprint-like similarity
* Viac udajov v Casti kvality = reward (menej klinickych dat)
* Pre fingerprint-like similarity, potrebné :

« \Vacsi pocet sarzi pre referencny liek a biosimilar
 RoOzne analyticke metody
« Statistické analyzy

» \yZaduje sa Statistické zhodnotenie
vysledkov analyz

Jan Bfazag



SU KLO Sucasne analytické metody:
zvysenie citlivosti a nove moznosti

« Charakteristika fyzikalno-chemickych vlastnosti, napr.

— Kapilarna elektroforéza s laserom indukovanou
fluorescencnou detekciou (CE-LIF)

— Techniky hmotnostne] spektrofotometrie (napr.
MALDI-TOF)

— Nuklearna magneticka rezonancia
« |nterakcia antigen-protilatka napr.
— Plasmon povrchova rezonancia
« Detekcia sekundarnych struktur molekuly, napr.

— Cirkularny dichroizmus v blizkych a dalekych UV-
spektrach

Jan Mazag 2



SUKL O Dostupné PD predklinické PD stadie - priklad

(Palivizumab)

Assay, RSV Fusion Inhibition Assay,
BlAcore Analysis

In vivo potency: Reduction of RSV
titre in the lungs of infected cotton
rats

Product Specificity Potency assay Comments
= i anti-proliferation bioassay Assay chosen as drug
AvaStln Anti-VEGF (inhibition of rhVEGF-induced substance release test
I proliferation of Human Umbilical based on its sensitivity
(BevaCIzumab) Vein Endotheliae Cells HUVEC). (ability to detect
significant changes in
(relative number of viable cells, the activity), robustness,
quantified by fluorescence) precision (RSD<10%)
and accuracy (98-102%)
- i Inhibition of binding of
SImUIeCt Antl CD25 radiolabelled IL-2 to IL-2 receptor
ilivi expressed on T-lymphocytes (and
(BaSIIIXImab) thus inhibition of lymphocyte
proliferation)
Synagis Anti-RSV In vitro: RSV Microneutralisation Comparison of different

predecessor products
with palivizumab during
development

Tysabri

Anti-a4-integrin

In vitro assay: Ability to bind a4-
integrins and block its interaction

(Natal izumab) with its co-receptor.

H i Inhibition of binding: Ability of Shown to correlate to the
XOIaIr Ant IgE omalizumab to inhibit binding of IgE inhibition of release of
(Omal iZU mab) to its receptor histamine

http://www.emea.europa.eu/htms/human/epar/eparintro.htm

Jan Mazag
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SUKLO

Antigern—antibody interaction

Antigen

Glycosylation Bisecting

MN-acetylglucosamine

Sialic acid i }
1
Galactose{:__/'

N-acetylglucosamine

Mannose

— Core
mmmm Y ariable

Fucose

O~

Asn297

Zlozitost’ molekuly

Fc

region —

monoklonalnych protilatok

Antigen

Binding
partner

— Antigen

FoyR

T Complement

— FcRn

Jan Mazag
Carter PJ: Potent antibody therapeutics by design, Nature Rev Immunol 6, 343 (2006)

Potential impact of
modifying interaction

Altered binding affinity
or specificity

Reduced or increased
ADCC or CDC activity

Altered
pharmacokinetics

23



SUKL (Mozneé rozdiely detegované
kvalitativnymi metédami

 Heterogenita pri porovnani
samotnej MADb
- modifikacia v aminokyselinach
(terminalne Stiepenie, zmeny,
oxidacia, deaminacia)
- glykolyzacia

* Necistoty produktu
- dimery, agregaty
- fragmenty

* Necistoty z vyroby
- DNA z host'ujucej bunky, proteiny
- vyluhy kolony

Jan Mazag 24&,



SUKLO

Multifunkcionalita Mab

Vazba na antigén
— Inhibicia vazby ligandu na receptor

Vazba na bunkové receptory

Fc receptory proteiny na povrchu urcitych buniek - B lymphocytes, folikularnych dentrickych
buniek , makrofagov, neutrofilov azirnych buniek - s protektivhym vplyvom na imunitny systém

— Fc-gamma-RI
— Fc-gamma-Ril|
— Fc-gamma-Rll|
— FcRn

DalSie vazby

Relativne vplyv na funkcie dalej su vacSinou nezname

Jan Mazag 25


http://en.wikipedia.org/wiki/B_lymphocytes

SUKLO
Predklinickeé testy : pouzitie druhu zvierat

Zaklad: Pouzitelnost vysledkov predklinickych testov pre
biologicky podobné lieky zavisia od pouzitého druhu zvierata
(species-specific).

N * =

Vhodne druhy zvierat v predklinickych testoch su
zakladom pre citlivost a relevantnost predklinickych
studii vzhladom na expresiu receptora alebo antigenu
(zvlast v pripade MAD)*.

Preto su pre ucely biosimilars predpisane druhy
zvierat na vykonanie predklinickych studii

Jan Mazag 26

Christian Schneider



SUKLO

Prakticke zavery pre
nemochicnych lekarnikov —
take home message

28



SUKLO

Biologickeé lieky a biosimilarne lieky

- Biologicke lieky — velké a komplexné molekuly , zlozity proces vyroby —
stupen prirodzenej variability v molekule pri rovhakej u€innej latke

- Rovnaka variabilita aj pre biosimilarne lieky

- Variabilita a pripadné rozdiely medzi biosimilarnym liekom a referenénym
biologickym liekom je preukazany, ze nevplyva na ucinnost a bezpecnost

- biosimilar - pouzitie v rovnakej davke na lieCbu rovnakych ochoreni

- Informacia ze liek je biosimilar je uvedeny v Casti 5.1 SmPC

Jan Mazag 29



SUKLO

Posudenie biosimilarneho lieku v procese registracie

- Porovnanie s referenCcnym biologickym liekom — s cielom, ze nie su
signifikantné rozdiely medi nimi

- Zhodnotenie kvalitativnych parametrov — komplexné porovnanie struktury
a biologickej aktivity uCinnych latok

- Zhodnotenie bezpecnosti a ucinnosti— s cielom, ze nie su signifikantné
rozdiely v ich ucinnosti a rizikach vratane rizika na imunitné reakcie

Posudenie zamenitel'nosti

- Nie je sucastou EMA hodnotenia. To je v kompetencii jednotlivych sStatov,
spOsobu organizacie zdravotnej starostlivosti, poznania vSetkych aspektov
registracie a stavu pacienta. Pre prechod z jedného lieku na druhy ddlezitu
ulohu zohravaju lekari a lekarnici.

Jan Mazag 30



SU KL O Program vyvoja biosimilarnych liekov

Program vyvoja — stepwise pristup — portovnavacie analyzy- porovnanie
biosimilarneho lieku vs biologického lieku z pohladu kvalitativnych
parametrov, ucinnosti a bezpecnosti:

1) Komplexna fizikalnochemicka a biologicka charakteristika
2) Predklinicke in vitro a in vivo studie
3) Klinické studie

Body 2+3 — stupen poziadaviek a design narasta v zavislosti od dékazov
dosiahnutych v predchadzajucich analyzach

Ciel: vyluCit kazdu relevantnu rozdielnost medzi biosimilarnym liekom a
jeho referencnym liekom — pricom doéraz sa kladie na citlivost' v oblasti
designu, populacie, cielovych parametroch pre preukazanie dopadu
vyplyvajuceno z rozdielnosti detekovanych v predchadzajucich
analyzach.

CHMP/437/04 Rev. 1
Jan Mazag K,



SUKLO

Epoetin Alfa

- Biosimilars Abseamed, Binocrit, Epoetin Alpha Hexal

- Reference biological product — Eprex

- Treatment of anaemia in patients with chronic kidney
failure, in patients recieving chemotherapy, to increase
the amount of blood

Epoetin Zeta

- Retacrit, Silapo — biosimilars

- Eprex (epoetin alfa) — reference biological product

- Treatment of anaemia in patients with chronic kidney
failure, in patients recieving chemotherapy, to increase
the amount of blood Janihaa.

32



SUKLO

Somatropin

- Biosimilars Omnitrope
- Reference biological product — Genotropin
- Same indication:

- Growth disturbance due to insufficient secretion of
growth hormone in children, associated with Turner
syndrome or with chronic renal insufficiency

- Growth disturbance in short children born small for
gestational age

- Prader-Willi syndrome

- Replacement therapy in adults with pronounced
growth hormone deficiency
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SLHSIHStIm

- Biograstim, Filgrastim Hexal, Nivestim, Ratiograstim,
Tevagrastim, Zarzio — biosimilars

- Indication:

neutropenia (duration and occurence shortening in
patients with chemotherapy

mobilisation of peripheral blood progenitor cells
(PBPC)

severe congenital, cyclic, or idiopathic neutropenia
persistent neutropenia (ANC less than or equal to 1.0 x
109/l) in patients with advanced HIV infection
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S U KL O Case study — Nivestim

Reference biological medicine — Neupogen

Quality — biosimilarity was shown between biosimilar and reference
biological medicine

Nonclinical studies — pharmacodynamic and toxicology studies — in vivo
pharmacodynamic study with neutropenic rats, local sensitivity in rabbits,
chronic toxicity
(missing studies: single dose toxicity, genotoxicity, carcinogenity,
reproduction toxicity)

Efficacy — clinical studies — 2 phase | studies to compare pharmacodynamic,
pharmacokinetic and safety in single dose and multiple dose administration
1 phase lll study — double-blind randomised — therapeutic equivalence was
shown between Nivestim and Neupogen in prophylaxis of neutropenia in
patients with myelosupressive chemotherapy

(missing studies: dose dependance study, studies for other indications)

- Safety — assessed during phase IH?8{{/d§°—~ comparable with reference °°

bioloaical medicine



SUKLO

Zamenitelnost’ / Substitucia
» Hodnotenie zamenitelnosti nie je v kompetencii EMA

> Tieto postupy nie su sucast’'ou zhodnotenia o
registracii, ktoré vykonava EMA.

» Rozhodnutie o zamenitelnosti/substitucii je v
kompetencii prislusnéeho statu (rozdiely v postupoch
v lieCbe, akceptacia lekarov, poznanie regulacnych
postupov a hodnotenia ucinnosti, bezpecnosti, a
pod.)

Jan B&azag



1Kk O
SUKL Zmenitelnost USA

— Okrem konceptu registracie biosimilarneho lieku, ziadatel musi
preukazat:

« Biosimilar musi preukazat rovnaky klinicky ucinok ako
referenény liek u kazdého pacienta

* Nie je zvyseneé riziko pri prechode medzi liekmi.

— Moznost dvoch postupov (i.e. zamenitelnost dokladovat v post-
registracnych studiach )

— Len v podobe nazoru bez dalsich detailov o poziadavkach na
post-registracné studie

— Nie je jasné kto a aké kompetencie by mal pri hodnoteni tychto
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SUKLO

Zamenitelnost v Slovenske| republike

Nie substitucia na urovni lekarnika (pacienta by
mal sledovat lekar aj pri lieCbe biologickym
liekom)

Zamenitelnost na urovni lekara — ano, je dostatok
vedomosti a dokladov o ucinnosti, bezpecnosti a
Indikacii na zaklade poziadaviek na registraciu
biosimilarnych liekov pri suCasnom stave poznania
vedy

Vigilancia — rovnaka pre biosimilarny liek ako pre
biologicky referencny liek, v niektorych pripadoch
aj dalsie poziadavky pre biosimilarne lieky v ramci
PSUR su sucCastou registracie.
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ATC skupina: LO1XC

SUKLO

Uhrada poistovne za spotrebované mnozstvo lieku podlfa Gidajov zo spotreby

LO1XCO03 Herceptin, trastuzumab modra

LO1XC02 Mabthera, rituximab éervena

LO1XCO06 Erbitux, cetuximab svetlomodra

LO1XC08 Vectibix, panitumimab Zlta

LO1XC04 MabCampath, alentuzumab ruzova
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