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*Level of evidence (Oxford Centre for Evidence-based Medicines) #Grade of recommendations (Oxford Centre for Evidence-based Medicines)

Level 1 Systematic review of randomized trials or n-of-1 trials Grade A consistent level 1 studies

Level 2 Randomized trial or observational study with dramatic effect Grade B consistent level 2 or 3 studies or extrapolations from level 1 studies

Level 3 Non-randomized controlled cohort/follow-up study

Grade C consistent level 4 studies or extrapolations from level 2 or 3 studies

Level 4 Case-series, case-control studies, or historically controlled studies Grade D consistent level 5 evidence or troublingly inconsistent or inconclusive
Level 5 Mechanism-based reasoning studies of any level
sAgreement
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#1821 INgATEARY vIenAnan  Thai us EMA
813 IINQLBEULUY FDA  FDA
Rituximab Truxima Celltrion N4 N4 N4
Rixathon Sandoz N4 - N4
Reditux Dr.Reddy’s v - -
Rilixima* Exeltis N4 - -
Infliximab Remsima Celltrion N4 N4 N4
Ixifi Pfizer 3L V4 N4
Etanercept Erelzi Sandoz v v N4
Nepexto Mylan/Lupin V4 - V4
Adalimumab Amgevita Amgen v v N4
Hyrimoz Sandoz v V4 N4
Hulio Mylan N4 N4 N4
Abrilada Pfizer v V4 V4
Exemptia Zydus v - -

naewag *Rilixima Tunzieududtnnuamznssunisemsuase) wiliiiimhelulsendlne
f18a Thai FDA; Thai Food and Drug Administration, US FDA; United State Food and Drug Administration,
EMA; European Medicines Agency
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Analytical Non- Clinical
clinical
Drug Structure  Function In vivo PK/PD  Efficacy  Safety  Immuno  Switching RWD
genicity
Rituximab
Truxima A A A A A A A A NA
Rixathon A A A A A A A A NA
Redditux A A B A A¥ A¥ A* NA A
Infliximab
Remsima A A A A A A A A A
Ixifi A A A A A A A A NA
Etanercept
Erelzi A A A A A A A A A
Nepexto A A A A A A A A NA

Adalimumab

Amgevita A A A A A A A A A
Hyrimoz A A A A A A A A NA
Hulio A A A A A A A A NA
Abrilada A A A A A A A A NA
Exemptia A A B B A* A* A¥ NA A

nuewg Rilixima - laifdmigludssmelnedaldlanumundngiunianisunngd

finga PK; Pharmacokinetics, PD; Pharmacodynamics, RWD; Real world data

AUNNY

A = fndngrudsusedndafuilunsasifssuunsussiliuunanuneunisifius (peer-review journal) 1130
Uimj{,ugm‘ﬁa;éaﬁum Medline (PubMed®), United State Food and Drug Administration %38 European Medicines Agency

B = indngudasednvainuiunengn

NA = laifindngnudadszany (Not available)

# fianuuansnavedlassairaeilusinu charge heterogeneity patterns Wlalfisufugnaringsiunuy

* Clinical trial lladu equivalence %3 non-inferiority trial
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1. \FeniatanmuIAILaIUNING

AMEYINIU ﬁﬂ’]iﬂiz‘gﬂﬂ%ﬁLLiﬂLﬁ@ 11 ngAdn1eu 2563 LilesenuAuAnLAzLaLaA1LT
wvidunas 4 ivsvguiuftdunas § awaseunquianizendringadreedsillddmiuinulae
snfnuazeslnduyuynifivunsfeululsemelnsanfafousunay 2563 uaziidwielulszne
lneg uaﬂmﬂﬁﬁﬂiwﬂé’muaﬁwmmﬁaiﬁam%ﬂ°1 Fonuitetlufaunsiunas favun 20 fan
nsasuffnaenA1a11lE75 Delphi process na1afAe F’T’m’mﬁzﬂﬁmﬂgﬂﬁﬂlﬂgﬂ@’]EJ‘SLLWVIEJKBW?JJEJ%?IIL{J‘H
aundnaunaugindaduuisszmalnemaansanedidnnsedng ieidendiaufiaundng fansan
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wdrdiaudrdguazdaunainvaislunsufun leedunisasaziuudsadentuudu nua
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U & & = a VoA 1 v % %3 o a 1 = a
nsfnien Aevstiand1auiiidenagratesiaouay 80 MWMUIAIMANIT AUITNY 67 vinuiluf
LEONANDNUNIIAALNNEIAR 18 AR F9UTTNBUMIEAIDINALNEINU ALe1d NSTUNELD8UeN
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UszdnSua Anuvasniewarnisnserugiiauiu (immunogenicity) Msauxiunsidenandeudld
nilsludousladu (extrapolation) n1sdutUdsue (switching) N1snaLNULISAlULR (automatic
substitution) A13&@9T1881 A1sguaLazid1TEIIAINUABAdEA U1 (pharmacovigilance) N5

) Y A a a a . Y &
gouFuUNSlnTringIEsuMUL wazNITUSMNSANULERT (risk management) Asmalull

Issues to address Clinical question

Definition 1. How to define biosimilar?

2. How to define biocopy, biomimic, and intended copy?

Regulation/Approval 3. What is the appropriate approval process for biosimilar?
process

Efficacy, safety, and 4. Are biosimilars as effective as their reference products?
immunogenicity 5. Are biosimilars as safe as their reference products?

ALaAUNINA= aTUN 2 (4 dn. 64)
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6. Is immunogenicity related to biosimilars comparable to that related to
their reference products?
7. Should biosimilars be prescribed as the first biologics?
Extrapolation of 8. Can the data related to a biosimilar approved for an indication be
indications extrapolated to other indications, in which the reference products have
been approved?
Switching 9. Can one switch from originators to biosimilars? e.g. Mabthera = Truxima
10. Can one switch from a biosimilar to another biosimilar within the same
reference product? e.g. Remsima (Infliximab) =2 Ixifi (Infliximab)
11. Can one switch from biosimilars to originators? e.g. Truxima (Rituximab)

- Mabthera (Rituximab)

Interchangeability 12. Should original products and biosimilars be interchangeable with each

(Automatic otherin ‘pharmacies’ (automatic substitution)?

substitution)

Naming when 13. How to appropriately prescribe a specific biosimilar, Generic vs. Brand

prescribing biosimilars name?

Patient care/safety 14. Should patients be informed when switching from an originator to a
biosimilar?

15. How to monitor when use a biosimilar?

16. How to monitor when switching from an originator to a biosimilar?
Biocopy/Biomimic, 17. Are the use of biocopy acceptable?
intended copy
Risk management 18. Should post-marketing pharmacovigilance study be developed and

implemented for the use of biosimilars in Thailand?
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Rilixima® ta9delaifinnunisdndvuig Rilixima® Tuusswelng aaginanuidsdiufinaglinuniu
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Foyamamaunmgildusznaunisinnsan Tdud msfnuildussneunistung Beusidy
#1T1ingAaIeaddlnesod1tnuANENITUNITRIMITHAZE1UIEWALNY United State Food and
Drug Administration (US FDA) uag European Medicines Agency (EMA) hagdoyani1sAnwin1sly
81934 (real world data) lngangyinaus laduAudeyalanng udeyaaisisae Lawn Medline
(PubMed®) waziuludvas US FDA uaz EMA aufisiud 31 Sunmu 2563
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MNATNUMITTUNTTIINM LA TsunsIm s mvesendringadondsain
asfnIvseaa Tuiisadas Iéud United State Food and Drug Administration (US FDA), European
Medicines Agency (EMA), 83An15auntizlan [World Health Organization (WHO)] wagd1inaiu
AnuznIIUNTIoTIMsLarenUsEmAlnenumsiitey feil

US FDA TsiAnfia1u191 A biologic product that is highly similar to an approved biologic

» o«

product (the “reference,” “originator,” or “biooriginator” product) and that has no clinically

meaningful differences in safety or effectiveness as compared to the reference product?
EMA T#iA11811797 A biotherapeutic product that is similar in terms of quality, safety
and efficacy to an already licensed reference biotherapeutic product’
peAn1seurtalanlyimifianuin A biologic medicinal product highly similar to another

biological medicine already marketed in the EU (the so-called ‘reference medicine’)*
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U3 Mysler E waganz® lalvd1ilgnulidn Intended copy of biologic vun8fse1d1Tng N
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9

o

Aa1eAReRINBIAnITeundielan, EMA, ¥38 US FDA Lila991nu1adayafiuaniniiunaignfaiven

4

AuLUY LauA U19tayad1un1sIAsIRlaseasna (structure) wagn15911914 (function) viadaya

Y

A A o w

n1sfnwnendiln vieliteyanisAnwinieedin wallaunmavisedivedndn Tuvuegn Domer T.

wag Kay J." nd1371 biomimic vanefiaendyinginanignaineaeaidsiuendvingoedilasunisiuy
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o LY 1 = a dl' dl' 1 (% ¥ 1 . .

ANNUALA mﬂqmummsaﬂimaauma 9 1Al biocopy, intended copy, non-comparable
biological product #38 nonregulated biologic Judu wenannil Castarieda-Hernandez, G. uag
8 1 = ISP a 1 Id . . . = 1 =
ABY" NAINNEIYIINQLAYULUUINTL non-innovator biopharmaceutical product Felanilou

enTringeanends iesnnhifindngrudausedngininuedieadaiuendaingauiuy
Aatluidervgidanuiiuiossiesiud eadvingdeuuuy vunelia e13ringiindleasn
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® NsANHILTANATIZY (analytical study)

USENBUMILNISANYIIASIZNLATIESS (structure) kagN15¥119U (function) ¥898137

[y = LY

nnASARvI AN URnTaaNYMENIARIEATIMTBLANAIIINENTI TN UL UY

q

Tunstiezsilassainatuaisazusenaudronisinunlaseatrsugugd (primary
structure) LLaziﬂix‘ia%’]maaQﬁ (secondary structure #3® higher-order structure #3e
post-translational modification) saufiudlaidfintanizgiuuudne quesinalalusiu
(glycoform) qw’émﬁam‘w (biological activity) mm‘u%qwé (purity) dduitou (impurity)

ansUangesniieItenun1seangms (product-related active substance #5e variant) kag

=

AuaudRsuaiigiAudy (immunochemical property) Ukuusing 9 vaslnalalysiu

Y

£ q

(slycoform) gman13¥1n1n (biological activity) mmu%qmé (purity) ﬁwuﬁjau (impurity)

ansUangesniieItenun1seangus (product-related active substance #5e variant) kag

[y

va v A ay . . v I = =
AaauURnuLALiANAY (immunochemical property) lngazdaalunisiuTeuliisuiuy

[y v (%

head-to-head 5¢%3IM81¥ITNANEATINUEITITIAURUY AR INUAIULANAIIEABIE
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a

N15UTEIUNANTENUYBIAURANAITUABUTEANTAIN ANUaendularnIINIERU

1% U4

dnuny

&)

TunsImsIznIsnauduAISUSENaUMENSANELNEINU>
- auEnunsavesentunisduuLeuRlauivug (target antigen)

- ANANNTAUR8lUNIITUAU isoforms U89 Fc gamma receptors AU 3

wilo lawA FCYRI, FCYRIL, way FCYRINL thag FCRn Loy Aoundiuun Clq

- nU1vesdlu Fab lawn n151919uiv soluble ligand titevinTvviuagns

[
s v v v v

(neutralization of a soluble ligand) NM3nsEAUNTREURITU (receptor)

[

- winfivesdiu Feclaun anuduiivrelwadnaunuieufven (antibody-

Y
[y

dependent cell-mediated cytotoxicity; ADCC) AUl ufiunewadnIuiuney
WALUUY (complement-dependent cytotoxicity; CDC) wagn15NTEAUADUNG
WU

- NUINv09d7IU Fab launn15tU19uAiU soluble ligand Lilevinlvinungns

(%
L A -7

(neutralization of a soluble ligand) NM3NTEAUNIBEUEIRITU (receptor)

Yy A | [ & a ] saAX o a a .
- wtnfvesdIu Felaun anuduiivowadnaunuieufved (antibody-

Y
[y

dependent cell-mediated cytotoxicity; ADCC) AN uivrawadiTuiuaey
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WALUUY (complement-dependent cytotoxicity; CDC) wagn15NTEAUADUNG

LU

e nsAnuludninaass (non-clinical %38 in vivo study)
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U %

A3 (repeated dose) LileUsuiliuaulaensiowarnisnszqugiiduiulunsdinlasuevane
asalugUlelsmsesy’

1o <) 4

Yan91nd EMA Taa1nualdiiutiuainan1dudu na1aae 819busndudos

insinwiludnineass windnsdneiwansliliuite ¥ringnvetunzideutuldnves
£% =2 o a o ¥ £ 2 [ £% 1 @ a
pdnepdsivenTringiusuuluniulasiasiawasn1sinuwdl 081950 EMA 813150

wualiinsfinuludnineasaiiuiy lunsaiinsanuitedringeaiendanvetunsideu

Wuilduusznaunsenmudnuazuegalinulugndringruwuy Tdudsenevuiseeand

YSunamnnninedringaunuusgaiidees viesddiulsenouluansen (formulation) L

q

drudseneunlilisieengns Nlinulue@ringauiuy
= aa 14 4 4 { o s
® ANTANWININAAUNATIULAAYIAUAIERN I (pharmacokinetics) WaznaA1&d8m S
(pharmacodynamics)

29ANsaUINelanwuz NS ANYIUSIUMBULUL head-to-head 5813198137

[ 1] v

MOARIEATINUEITTINGAURUUAUNGYIauAIanTuaram1anslugUIeNivaustlunis

q

[ o

ShweenTringaunuy nglduuinenazguuuy (form) weniuendringiunuunazidu

q

nsfnuanuUlEIASIAET (single dose) uazadundal (cross-over) wananiimisnun

\nausiiuansIdiFrauya (bioequivalence) Warmihneurinnsiinu Tnehluuugiinnasi

1INIFIUAD 80-125% equivalence margin 33U 90% confidence interval’
d1nuANENITUNITEIMNTHAYEIMAE EMA Lugiituenainnsfinulugiienad

AsTINIsANYIluALUNAZUA MWD IUTENOUN SRS

® n1sAnwIUTEANTAIN (efficacy) AduUaansie (safety) wagn1snsequalquiu

(immunogenicity)

wugthlvAnwludUienddevstlumssnwianigedringauwuy lnglvinnisdnum

q
[

WUUdNKAZAIUAYL WIBULIBULUY head-to-head s¥nieendringaaieadsiug1diing

q
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¥1n15ANILUU non-inferiority trial lagnilinanaatuayuiissns®® uanaintdimsu
nsdnwlugUielsadedniausuniness (rheumatoid arthritis) EMA 88335U equivalence
margin 1915 UHadNEN&n (primary outcome) wuuauu1aslif American College of
Rheurnatology response 20 (ACR20) =14%° &4 +15%° luwmefl US FDA finun
equivalence margin 115U ACR20 wuuldauninsde -12% waz 15%° wazdin1uunal
szdasiinsduildeuen (switching) agnaden 1 adide lusasfianuduldldmnundes

nsAnwduUasue lunaueiniseudisusesdringadends

o .y ad
ALLOAIRUNIUAN 4

v Y

8132InARAREIUTEENSAIN AUUARANY WAaZN1INTEAUIANAY

Wiguwingndaingauuy

ANTNVDINANFIUTEAU 2, STAuTasiuzdl B, C, pmuiuiesdesiuiaas 100
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Tnduyunddmuigludszinalnens 12 7801587 (113199 2) wuen 10 518015 Loka Truxima®,
Rixathon®, Remsima®, Ixifi®, Erelzi®, Nepexto®, Abrilada®, Amgevita®, Hyrimoz®, way Hulio® &

Toyauansliiiuinemimuetadieadsiuedringauluurisiunenin' > msfnwludaiveaes
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lugthelsadedniauguinesd eniu Remsima® ninsdnwlugdielsadonseandundadniauyile

a

Andn (ankylosing spondylitis) Aag>®>

a1 Redditux® dn1s@nwimisanunigninnuidlassaingluniu charge heterogeneity

[ £ =

patterns LANAI991N81TITAULUU AD Rituximab (Mabthera®)®! uaiin1svinaundnandsiu

9
L2 %

erdngAunuu® egnalsnfnuidedinandaldlasunisuszliununinauideain US FDA wse

9

EMA uazdanadeyaludnivaaes diuns@nwimeaddniunisesnuuuiuidedlidunisfine

U a v U

LUU equivalence 730 non-inferiority trial Lﬁa@]‘ﬂizﬁwﬁmw m’mﬂaaﬂffﬂLLazmﬁﬂﬁmuﬂu@uﬂu
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1% fatiunansidednuaniin Redditux® wazendringausuuliduandaiulunisaiinidseradu
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Naauae  uena1nil Redditux® lifins@nwindnisduildsuenainedringrunuuluilue@iing

AANBAAY
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v a v 1%

Tuvaue Exemptia® Wuddoyauansainuad1gafaiuedingduLuy fe Adalimumab

1 ‘Uuéﬂ

2D oD

(Humira®) sunien1m® Uszdnsaim annudasasde wazn1nseaugil NUITYAINAES

LailasunisussifiugunImeudzeain US FDA %30 EMA d@iunisfinyimienddnuunisesnuuy
nuIefiladunisAnwinuu equivalence #se non-inferiority trial uagi1vium equivalence margin

d1m3U ACR20 Tus1uiduiilin +28% &9n1194n11 equivalence margin @150 ACR20 ii1vualagy

[
v v [ v

USFDA? wag EMA®!®  aatiunan1si9eifinandan Exemptia® wagendringaunuuliunnaieiu
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Tumsmdfindeonadunaauans  drwdeyaludninaassuasdoyasundyaaumansuaznasanslu
putiufusenurensidennuisnduae WnedldifuilunsasifszuunsUsaduunanunon
n13ANU (peer-review journal) wagdelilasun1sussiliugmnIngauiseain US FDA e EMA
uennimadoyamsfnufifinsdudeusanedringiuuuuldundvingadioads
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