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The Beginning Journey of Adalimumab

Biologics {JugnTringAunuuiindnduainwadvesddidin

a A

showmaluladnisudniideutrsdudouiiFenin recombinant
DNA technology Ingdlaquiusinisiamn biologics nauiii
monoclonal antibodies waneseenuld Fadnlngfideudd
dwmsulsatouazlsassuumaivewns Teewlesan  biologics
FududesdinsAnuideiuegradudunazldinalulad genet-
ic engineering %y’uqﬂummam ety biologics Feisandeudg
gunn Fuduguassaddglunsdhfisevesine seundaiing
W biosimilar vi3eeniiingadnonds Galdnwazadendaiu
Tuwigauam anaasadouazyszavsam ewssuiisuty
8133TnaAuLUY (originator biologic) %32818370081984
(reference  biologic) ﬁiﬁ%’umiﬁumﬁauué’aaEJNLﬁaJ';;ULLUU
TnsnsAnuifeurstunouiifidunugdlunisimuiondaing
AdeARsENIn waive la Fuiliendiingadiendedisiaignnin
813 IngIULUY

Biosimilars #ausnAe e1lungy human growth hormone
FalssumseyiAliluseamsidelull 2005 warlinmsWmuUulss
1Ug biosimilar #fugnlungu erythropoietin wazelungu
granulocyte colony-stimulating factor #3® GCSF Mé’amﬂﬁ?u
fifinswann biosimilar Mugilungy monoclonal antibodies
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Wussyg

vanein ey Infliximab, Etanercept, Rituximab uwag
Adalimumab m%’ﬁ’uagﬂuﬂﬂqﬁu Furopean Medicines Agen-
cy (EMA) %38 Food and Drug Administration U83an3gaLsn,
(US FDA) 1ol definition w®9 biosimilar nlailauiiouniu
Soawlosifiudnu reference biologic product losann biologics
waz biosimilar afna1ndedidin Feenadianuuansratuldtng
musssurRualifinase efficacy ves biosimilar laenauil
biosimilar agldsunissusesanuiisnuauen lddrasdu EMA,
US FDA wag Thai FDA fiaarhunsuszifiuinfianudu Highly simi-
lar fiug reference biologic product Iﬂﬂ%@iuﬁad‘uaﬂ physico-
chemical characteristics inuvasnsienazivsz@nsnimmnasan
Msfiuindu reference biologic product Wisld wagsauds
L%‘.m immunogenicity

AMswane biosimilar agl438 Reverse engineering lagnns
Wwu1w1  Originator WAz biosimilar HAMULANAIIAY
e Originator qwAnfisfiedas Clinical outcome 1Hudndey
duen biosimilar azlianudAnyiuiseswes Analytical Aog
1A39a31990981 biosimilar Jnuuiloudvenduluunseliiluddey
warludesves Non-clinical, PK/PD uag
JuSosddrysesasnn lunsdvinsAnwen biosimilar a1ansa
Extrapolated U8 Indication Suldlassoadungulsaillndifesiu

clinical outcome

ezl 7iduiu receptor Heafi wag sensitivity Tun1s treatment
284 2 indications lauwansineiy
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Differences in development

Originator Biosimilar

pr—
PE/PD

MNon-clinical

Analytical

Major goal is 10
determine the clinical effect

Major gosl is 1o determine simiarity
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dudheyrieunsliSuewiiumsTiousn biosimilar 990 Thai FDA
szdoUsifiunundninasisesioludl Ae Structure, Function,
In vivo, PK/PD, Efficacy, Safety, l
flaglénduen biosimilar flaztreludewes affordability lu
nsdndsevesaulliuinty iflesan biosimilar Sunu
vpameATeuarmsiaufanaade syt ingdunuy
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Adalimumab for Inflammatory arthritis

Jodniauguness  (Rheumatoid arthritis; RA)  Julse
autoimmune disease Tvildedinmssniauiiatu Tnsianzde-
fhilovsfionnisdniau fou vamuas dndlvgmulufonansau ong
Uszanas 40-50 U Eudesiioliunu q Tnglildfunissnem ash
Tugaraiinisveseuldld wu duduihdenn feldeilailalae
nalnn1sLinlsa ¥ pathogenesis 909 RA 9¢d cytokines Many
Fadwieates Tnewamiy Tumor necrosis factor (TNF) s
Tutlagiuen biologics fhwld¥nw RA azilitihmsnglunisesn
quisse cytokines vumane laidnasd interleukin 6 (IL-6), IL-4,
IL-4, B cell 3o TNF Tnensussensluuiisnas focus Wi
finalnnseengissenisduds TNF wiefiSendn TNF inhibitors

Guideline EULAR (European League Against Rheuma-
tism) 2019 LL‘U'ﬂﬂzjaJm Disease-modifying antirheumatic drugs
(DMARDs) #l#¥nw1 RA senifiu 2 ngu Ae nquendiiduluana
dupseiiFenin Synthetic DMARDs @susznausengudiiu
Conventional U Methotrexate, Leflunomide LLa:,'ﬂfjaJ‘ﬁl
\{hu Targeted 1Wu JAK-inhibitors ¥auzdien DMARDs 8nngumils
Bunn Biological DMARDs 71 2 nguges Usznausny nauiidu
Bio-originator wawnguiiiu Biosimilar Ty Adalimumab gl
Hu Bio-originator Adalimumab ilag Biosimilar Adalimumab

dmsuduneunsinen RA A updated guideline Tu
Y 2020 wos EULAR Uszneusne Phase | wuwiiliiSudae
nsldedaasizineu Ao conventional DMARDs 1iu Meth-
otrexate %38 low-dose steroids lnevnnli@ansn achieve target
Tunsdnwle fawdhg Phase I denisbisangy Biologics
w38 targeted DMARDs (JAK-inhibitors) dwsumuldiid
poor prognostic factors U i high disease activity 9ol early joint
damage sl Phase Il HasTtxdifldidmsuends TNF inhibitors
Ingminnssnwn RA Tu Phase I §3lileina Avzidng Phase Il fae
A1 switching $¥%31981 Biologic DMARDs Aa8fiuLes

@ Spondyloarthritis (SpA) Jungulsa  inflammatory
diseases ﬁﬁag‘wmﬂiﬁﬂ Fagaudie Ankylosing spondylitis it
lsananves SpA laeauld Ankylosing spondylitis finaziiennis
Undelng 9 wu Tewmiedewin wazenavzdennsvinnaivie
fe1msuende wWu adnau TiudegUleinaeliuseiRaseuniy
MIANUBU  HLA-B27 positive Auld  Ankylosing spondylitis
arulvgjannfianansadiusansdld Adnazfinig progress wadlsn
Tganufin1s fle nsxgnin wisrew S[,u’#l?jﬂ masnwAuld Ankylosing
spondylitis 1% disease activity Ao 13 active undpeualnu
usaimun erfiuusilildidu firstline therapy dwiuauld
Ankylosing spondylitis A EJ’mf:jll NSAIDs ez physical therapy
IneminAuld fail 90 first-line therapy g1l second-line
therapy fifie 81ngu TNF inhibitors iflesannlsifideyaiidaiauin
oral DMARDs 1 Methotrexate %39 Sulfasalazine fiUszlowvil
dwiuauld  Ankylosing spondylitis  sfatiu auiiulainlungy
Auld Ankylosing spondylitis ﬁﬁi%’ﬁﬂ%%’umﬂ@ju biologics %3
TNF inhibitors 1#i§andnstienguiluauld RA

TNF inhibitors wuseenlu 2 ngu leun nguidu TNF
receptor antagonists 12 Etanercept LLazﬂEjuﬁLfJu monoclonal
antibodies (mAbs) #utseaniiu chimeric mAbs (@uszneu
35% Juluanaveswy) Wu infliimab k&g humanized mAbs
1mge1 Adalimumab il Fully human mAbs fie fdudsenau
100% Hulsianavesuyud

d15U Adalimumab & mechanism fawnsiuiu TNF-O
receptors Wag Fudalilwd interaction szwine TNF-O
receptors lag adalimumab fanuiitawlunisdudu TNF-O
receptors Wiawfisuiu TNF inhibitors §38u ¢ fie Adalimumab
Jzduiafiu transmembrane  TNF-OI receptors Waz soluble
TNF-O receptors Tuaquzdi TNF inhibitors §28u 9 wWu Etan-
ercept AxdULANIEAU soluble TNF-O receptors etk
Adalimumab Feldlanunanelsauinnin Etanercept 11y
Crohn’s Disease il transmembrane TNF-O receptors WHu
pathogenesis 3414 Etanercept lildna lneUaguu Adalimumab
fidoudd Aldsunissuseseguanslsa laidnazidu RA, JIA (uvenile
idiopathic arthritis), AS, Psoriatic Arthritis, Plaque Psoriasis,
Crohn’s disease, Ulcerative colitis, Hidradenitis suppurativa,
way uveitis Inewduilsensuiuin Adalimumab originator 1y
anti-TNF biologic 7 clinical experience Mﬁﬂﬁqﬂuiaﬂ \ilosan
fnsldununuds 20 Yuan vauziRediudadinisfing clinical trials
wnnh 100 msEnwluilan enulnerinld Adalimumab originator
\Ju reference biologic W3auiaufU TNF inhibitors §adu 9
398 scientific publications 1A 2,000 papers

PREMIER 1Ju pivotal trial w83 Adalimumab originator
Adnuiluauldfidu rRA wliiiAu 3 U Feioifuauld RA 44
prognosis Afign wagliiagldiunisinwisig Methotrexate
(oral DMARD) mnneu uwiseonidu 3 ngu loun nguitlésu
Adalimumab 531U Methotrexate, ﬂduﬁiéﬁu Adalimumab
Weed1s waznguiild$u Methotrexate Liged1s Tng
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standard dose 484 Adalimumab #® 40 mg Aal@RTs
yn 2 dUani nansAnwmuIaInnsaamuauldilune
1Yuay 29 ﬂfjmul%’ﬁl@ﬁu Adalimumab 331U Methotrexate
figmsnsneuauesiensinwIATIan (MuLnnsives American
College of Rheumatology %38 ACR) laiinagiliunsnevanes
ACR20, ACR50 ¥i38 ACR70 pehslsimu suhnsly Adalimumab

WIE9a1We T0mI1n1SMevaNenan1sSnelateasninnisiy

Methotrexate tilsania safu Uszansainwes TNF inhibitors
Tupld RA iPeRudiERILAU Methotrexate Witk vauvifeniiu
WUINSE Adalimumab 591U Methotrexate @1u150a0
radiographic progression  viseann1sgnyiatevesalasnia
agnalifddyiiadiouiunisld adalimumab iiesdauas
A51% methotrexate Lgd1WIDNAIY

‘ PREMIER— ACR criteria

"

ACRSO ACRTO ACR20 ACRSD ACRTO
Week104

%ol patients

%ol patients

\'N!lﬁl

ATLAS #® Pivotal trial 989 Adalimumab fiveauld

Ankylosing spondylitis §1uau 208 AW wdUlAlASU standard
dose ¥84 Adalimumab %38lé3u placebo wadamuauldidu
en 24 Fansi sansAnwmuhngueulinlésu Adalimumab
flornsituuinninegedpauieifisufunduanlditlasy
placebo FausdUnid 2 way maintain TUldauisduaviil 24
YosMIfne vnipieafunuinguauldildsu Adalimumab
N1IMDUAUBIFONITINYIAIUNAN VDY Assessment  in
Ankylosing Spondylitis International Working Group %3
ASAS criteria ladnauiliu ASAS5/6 w38 ASASA0 ﬂfmasm
fifedrdydeisuiunguauldildsu placebo wonanil
ﬂquﬂuvl,wimu Adalimumab €33 partial remission §in3
sglfudddiefisuiunguenldiiléisu placebo fe

‘ Efficacy of adalimumab in AS

5 ¥ B 8 85 2

Porerntage of PFationts

ok —-
21 4 4 8 WM BW BN
Wrk

dlewSeuifisusening Adalimumab waz TNF-O blocking

agents fhau 9 lahesdh Infliimab, Etanercept, Golimumab 30
Certolizumabpegol lun1ssnwauld Ankylosing spondylitis wun
$1 ASAQ0 response We ¢ fundsanmssnwndunan 24 &ansk
fofves Adalimumab Ae i benefit Tudeswes Co-morbid
conditions vesauld Lilesan Adalimumab TanautFwiulunsdu
fuska transmembrane TNF- receptors W@y soluble TNF-CI
receptors ety Tunduauldsieluil Toun auld JIA 7 Uveitis
Hulsasaw, auld Ankylosing spondylitis 75l Uveitis tfulsasas,
Auld RA 7l cardiovascular disease Sau@me, auld PsA 915 Psoriasis
s2use wazAuld Ankylosing spondylitis fiflsa inflammatory
bowel disease 32usiy nsidenld adalimumab aziduuselem
INFIZAUAINIALUNITIUAU transmembrane TNF-O receptors

Adalimumab in co-morbid conditions

* 0% treatment failure

* Adalimumab reduces * Adalimumab

in 18 months trial of uveitis flare rate in improves flow

Adalimumab in JIA more than half of the mediated

with Uveitis and patients with vasodilation by 88%

significant reduction ankylosing and reduces arterial

in steroid dependent spondylitis thickness

population significantly by 12%
atweek 24 in
patients of RA
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Adalimumab in co-morbid conditions

AS+ IBD

* Adalimumabdemonstrates

+ Adalimumabis effective in

treating both psoriasisand impro in IBD pati with
psoriaticarthritiswith a rapid AS.

onset of action and a good safety » At 12 weeks, 48% of the patients
profile reported no interference from

IBD symptoms.

Iul,'%"awam'smﬂaamﬁ’waqmﬂﬁju TNF inhibitors Lila391n TNF
inhibitors tuenagfl (immunosuppression) ot mﬂ%’mﬂfjuﬁ
398 safety concern TuiSes serious infection, tuberculosis,
skin cancer WazsIMEA383v09 immune reactions waz lymphoma

9ndeya Real world data wuielvgjan Medicare dadu
health insurance program Tuaw3geuidn1 Fstoyaludiuvesauld
Algsumssnendae biologics wdmamuaultidunar 1 ¥ wuh
Rituximab §ignsnsindiogeiian vaedl TNF inhibitors fa8u 4
Fevaudle Adalimumab iveudeswesnsindeldne 9 fudlewieu
fiu placebo mmzﬁs’ﬁa;&amﬂ biologic registry Tugaand wui A
DINITLAN nN3LEN
Infliimab  >Rituximab > Adalimumab @uAudsIeinIsin
tuberculosis WuiMsl TNF inhibitors floangndduuassuds

serious infection (non-tuberculosis)
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transmembrane TNF-Q receptors WU Infliximab, Adalimumab
uaz Golimumab 9:ii§AsINsLANGINTN Etanercept fioangu’
Fuilaweu soluble TNF-O receptors @iuauidedvainisiin
cancer 99nN5W TNF inhibitors ﬁ‘ﬁagaﬁtﬂu Real world data
InMsAnSuunisiiuansliiiiugn Anti-TNF agents anudial
ﬂ’J’]ﬁJL?%ENSUENmiLﬁﬂ lymphoma, melanoma tag non-melanoma
skin cancer uifififeyaannsAnusiuauniledinudn Anti-TNF
agents TlfiinaudswesmsinuziSeing o finanan ot
Bomsiinanudsswesnsiauzdninnsld TNF inhibitors
ﬁﬂﬁﬂLﬂuﬂizLﬁuﬁ@% controversial 8¢ d iU safety concern
Tudes immunogenicity 81 TNF inhibitors wuin nslesu
biologics TUuu 9 fenmantululffezin anti-drug antibodies
Fulg Feazdmalimuldtinisnevaussienisinusie biologics
anad Feenauddgmidienisifia dose &1 wazoranudlam
infusion reaction 31AN15AAEN biologics 1A WU 81NN

Autuviemelalioon Ssormazuiiymensngnen
dwsu EXEMPTIA 1fu Adalimumab biosimilar #ifidausld
WuRYIRU Adalimumab bio-originator Imedl structure uag
function maﬂmaqamﬁauﬁ’u Adalimumab bio-originator
wardadideyansfinunusEdvitnmuazaulaensdeves  EXEMPTIA
Wisuilsuiu Adalimumab bio-originator Tuauld RA d1uau
120 Ay fliiagléisyu biologics 1oy auldgnduesnifi 2 ngu
ngunilild3u EXEMPTIA s2ufu Methotrexate vmizfiannau
ilal§su Reference product (Adalimumab bio-originator i
fidon156 HUMIRA) 991U methotrexate Tnedl primary end-
point agj‘ﬁ ACR20 response @u secondary endpoints leiln
ACR50, ACR70 Wag change in DAS28 HANSANEINUT 2 QG
# clinical response laiinazidu ACR20, ACR50 w3® ACR70
Tndifestuann vauedl DAS28 fivsuiiunisiiduredlsa wu
Jriangueuldillésu  EXEMPTIA uasnguillé¥u Adalimumab
bio-originator finsmEuvedsaitusud 1 Weuusnvasnsiden
drunansAnyluiivesmsaensei 2 nau & adverse events
IndAeaty Fednnadu non-specific symptoms wu Huld
Urndiswe uazing 2 nau §9laidl anti-drug antibodies (Immuno-
genicity) fiuansneiu
Study design Results - ACR criteria
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dwiuReal world data ¥4 EXEMPTIA feyadfgyann ASPIRE

(Adalimumab Biosimilar Patient Registry) Fadu post-marketing
observational patient registry program ﬁﬁﬂﬁfﬂmzwdw
WounguAIAL 2015 Banguniay 2017 wiluauld RA, AS, PsA
uay JIA inmmouazuds engsaud 2 U luaufle 75 9 dunu
Ty 502 AU TIETUNISNeRe EXEMPTIA mansanuludau
voanguAnld RA wut WeBumsfinun euliiien DAS28 gt 7 vids
01y EXEMPTIA TUUszanaun3ed A1 DAS28 anasuszanas 50%
(3.72) wariienmsatuides q auszeznad viinansane
luduvesnguauld AS wui1 EXEMPTIA @1uns0an composite
endpoint 983 Bath Ankylosing Spondylitis Disease Activity
Index (BASDANscore adlameutneg wugieaiuiaiunsnan
pain adldanBudulssinn 8 auvdeegiiuszn 2 dnily
nauauld JIA Anudn EXEMPTIA anoimsiiavesauldadlaidu
28197

ASPIRE: pain reduction

ASPIRE: pain reduction
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Tudruprnulasndioves EXEMPTIA 910 ASPIRE wu31 Auld
inflammatory arthritis NGx#A14 <) lainazdu RA AS, PsA %39 JIA
mamamummﬂaamw consistent amamﬂwauamumm
Uaeonsizwree Adalimumab bio-originator Tu clinical trials #14 9|
Friuaueluuds Tnelinu new safety findings 1o q fatuainns
W EXEMPTIA uasfiddayfifedn ﬁﬁﬂﬂ%’&ﬁmmmé&ﬂﬁmﬁﬂm
dulvngfisUszana 98% dalv EXEMPTIA egluszaupnaiide
Tundresmnulasnsiy

Tagagu Adalimumab (Hu Anti-TNF Aifinsldfuegisunsvane
mmﬁqmﬂ"ﬂaﬂ 16lun133nwn RA, AS, PsA, JIA, Plaque Psoriasis,
Crohn’s Disease, Ulcerative colitis, Hidradenitis suppurativa,
uay Uveitis duides safety fidndiyuassnnguil 1éun infection,
tuberculosis wazen99zdiSeawes skin cancer agUe dmsy
EXEMPTIA 1Ju Adalimumab biosimilar 9131 Structure, Clinical
trials wazd Real world data fildumnsngluann Adalimumab
bio-originator @slaliluusywmelve) EXEMPTIA Fafumaden
dwsuauld  Inflammatory  Arthritis  fiidesiadesrldsne
Tuns118sen biologic originator
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