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New biologic era: biosimilars, biobetters

v Mapdpolog oxebLaopog Ue o originator
v 3to)0¢ n Bloicoduvapia
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Biosimilar

Biologic originator




Biosimilar infliximab CTP-13 compared with INF originator

No differences in safety and efficacy

EXTENDED REPORT {A} 1 DD ]
A randomised, double-blind, parallel-group study to 90 - 41:-9?9”;1;?”-?:?“?;:3
demonstrate equivalence in efficacy and safety of 80 - _ cemEEeE
CT-P13 compared with innovator infliximab when < ET{EE’;E“E?'*_‘;ET;; 734 o5
coadministered with methotrexate in patients with 2 70 A B .
active rheumatoid arthritis: the PLANETRA study L en - 609  cgp
Dae Hyun Yoo," Pawel Hrycaj,” Pedro Miranda, Edgar Ramiterre,* &
Mariusz Piotrowski,” Sergii Shevchuk,® Volodymyr Kovalenko,” Nenad Prodanovic,® a 50
Mauricio Abello-Banfi,® Sergio Gutierrez-Urefia,"° Luis Morales-Olazabal,"! D
Michael Tee,'? Renato Jimenez,'> Omid Zamani,'* Sang Joon Lee,'® HoUng Kim,'® - 40 -
Won Park,"” UIf Miiller-Ladner'® g_
o 30
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Table 3 Treatment-emergent adverse events (TEAEs) reported as 10 _

related in at least 1% of patients in either treatment group, no (%) 0 182/248 175/251

Related TEAEs reported in at least  CT-P13 INX e 8 ITT Population PP Population

1% of patients in either treatment 3 mg/kg 3 mg/kg Total g

group (N=301)*  (N=301)*  (N=602) ; 6 gy ; ;

. ~ -

Alanine aminotransferase increased 12 (4.0) 1 (3.7) 23 (3.8 % ™~ . % h'““

Aspartate aminotransferase increased 8(2.7) g(2.7) 16 (2.7) E4- Te———y = 4 g .

y-Glutamyltransferase increased 2(07) 3(1.0) 5 (0.8) = =

Latent tuberculosis 13 (4.3) 14 (4.7) 27 (4.5) % 2 - § 2

Upper respiratory tract infection 4(1.3) 4(1.3) 8(13) - g

Urinary tract infection 40(1.3) 7(2.3) 11 (1.8) 0 0

Bronchitis 4(1.3) 4(1.3) 8(1.3) Bassling Waek 14 Weak 30 Exssling Weak 14 Weak 30

Nasopharyngitis 6 (2.0) 4(1.3) 10 (1.7) DASZE (ESR) DAS28 [CRP)

Gastroentetitis 2(0.7) 3(1.0) 5 (0.8) — i T ™ T

Herpes zoster 1(0.3) 3(1.0) 4(0.7) Palierds Baseine Vieek 18 Wesk 30  Pasenis Bassiine ek 14 Vimes 30

Rhinitis 0 301.0) 3(05) CT-Fi3 4T 285 245 CT-Ri3 248 248 245

Tuberculosis 3(1.0) 0 3(0.5) e [ ot | o [ o | = N ...

Infusion-related reaction 20 (6.6) 25 (8.3) 45 (7.5)

Yoo et al Ann Rheum Dis 2013 Oct;72(10):1613-20



Change in Clinical Disease Activity Index

Biosimilar infliximab CTP-13 — switching from originator
No differences in efficacy

Switching from originator infliximab to biosimilar CT-P13 @+*@k
compared with maintained treatment with originator

infliximab (NOR-SWITCH): a 52-week, randomised,

double-blind, non-inferiority trial

Kristin K Jergensen*, Inge C Olsen*, Gure L Goll*, Merete Lorentzen®, Nils Bolstad, Espen A Haavardshelm, Knut E A Lundin, Cato Merkf,
Jergen Jahnsent, Tore K Kvient, on behalf of the NOR-SWITCH study group

E Infliximab CT-P13 Risk difference
originator  n=206 (95% CI)
n=202
Diagnosis
Crohn’s disease 14(21-2%) 23 (36-5%) S — -143% (-29:3t0 07)
Ulcerative colitis 3(91%) 5 (11-9%) — -2-6% (-15-2 to 10.0)
Spondyloarthritis 17(39-5%) 14(33-3%) ——-— 6-3% (-14-5to 27.2)
Rheumatoid arthritis 11 (36-7%)  9(30-0%) 4-5% (-20-3t0 29-3)
Psoriatic arthritis 7 (53-8%) 8(61-5%) -8-7% (-45-4 to 28-1)
Psoriasis 1(59%) 2 (12-5%) — -6:7% (-267 t0 13-2)
Overall 53(26-2%) 61(29-6%) R -4-4% (-12.7t013-2)
=104 - —5I0 -4I.0 -510 -Z’IO -1I.0 0 1I0 ZIO 3|0 4I0 SIO
-1.5 . — —»
Favours infliximab Favours CT-P13
=2.0 I T I T T T originator

Figure 2: Forest plot of risk difference according to disease
Figure shows data for the per-protocol set. Risk difference is adjusted for treatment duration of infliximab
originator at baseline.

Jorgensen et al Lancet 2017 Jun 10;389(10086):2304-231



Biosimilars: cost savings, improving patient access

Savings From Generics and Biosimilars
Totaled $408 Billion in 2022

Generic and Biosimilar Savings Increased by $35 Billion from 2021 Biosimilars Are De]ivering Savings and
to 2022 Expanding Patient Access

Annual Savings From Generic and Biosimilar Medicines

42 $23.6 BILLION
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Biosimilars have been used in more than
694 MILLION DAYS of patient therapy and
have resulted In more than 344 MILLION
INCREMENTAL DAYS of therapy

ANNUAL SAVINGS (SBILLION)
‘.‘3
2

Biosimilar competition is driving lower
prices among biosimilars and their
reference products

a7 28 me 2020 202 2022

https://accessiblemeds.org/wp-content/uploads/2024/11/AAM-2023-Generic-Biosimilar-
Medicines-Savings-Report-web.pdf



New biologic era: biosimilars, biobetters

v Mapdpolog oxebLaopog Ue o originator
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Biobetters: improved safety, efficacy or method of delivery

FDA Approves First Subcutaneous Infliximab Product

October 23, 2023
By Skylar Jeremias



NMepintwon acBevoulc

Nuvaika 78 etwv, cuvtaLouxog
* Xnpa, eva ratdi
* ‘Evtovo otpec — anwAegla Tou yloU o€ atluxnuo

“ *  Mn kanviotpla

*  Kowwviki AnPn aAkooA

[y

MHXx: Rx:

APTNPLOKN UTIEPTAON - Irbesartan 300mg OD
KatabAuttiky cuvdpoun - Bisoprolol 5mg OD
AvoAutdoapuia - Moxonidine 0.4mg OD
YroBupeoeldbLopog - Furosemide 40mg OD

Levothyroxine 100mcg OD
Citalopram 20mg OD
Rosuvastatin 10mg OD



NMepintwon acBevoulc

Nuvaika 78 etwv, cuvtaLouxog

* Xnpa, eva ratdi

* ‘Evtovo otpec — anwAegla Tou yloU o€ atluxnuo
“ *  Mn kanviotpla

*  Kowwviki AnPn aAkooA

Opoapvntikn psuvpatoetdng apBpitida: dtayvwon 2013

MoAAQTAEC aTOTUXLEC O€ MPONYOULEVEC TPOWONUEVEC Beparteiec
[etanercept, adalimumab, rituximab, tocilizumab, upadacitinib]



NMepimtwon acBevoug

.a. Muvaika 78 eTwv
. Height: 162cm

Weight: 102kg

I

BMI: 38.8 ‘Evapén Infliximab IV
3mg/kg ZB q8w
— O
©

U7X EsR: 67 mm/h
CRP: 11.2mg/L

DAS28-CRP: 5.4

HAQ:1.25



Mepintwon acBevoulc: 3 HAVEC peTd

“ Muvaiko 78 sTwv

2uvexon Infliximab IV

3mg/kg B q8w

7o
ESR: 35 mm/h

CRP: 5.2mg/L

DAS28-CRP: 4.1

HAQ:1.13



Mepintwon acBevolc: 6 LAVEC peT

“ Muvaiko 78 sTwv

Al0lOEOLLEC ETULAOYEC

- AN\ayn Bloloyiknc Bepareiag

- AU&non tng 66on¢ tou
infliximab

- Meilwon Tou HeEcOoSLAOTAMATOC
TWV eyXUOEWV

- AMN\ayn og utodopla xopnynon

7o
ESR: 31 mm/h

CRP: 4.8mg/L

DAS28-CRP: 4.7

HAQ:1.13




DAS28-CRP score (mean + SD) QO
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SC CTP-13 vs IV infliximab
Similar (maybe even better) efficacy

=a— Reference infliximab vV == CT-P13 IV
60
2 50
H
* * 5 40
5
— 30
et
o
2 20
<
(=]
8 10
- - - 0
Baseline Week 30 Week 54
Mean change Mean change
from baseline from baseline
at Week 30 at Week 54
Reference infliximab 1V -2.14 -2.19
CT-P13 IV -2.26 -2.27
CT-P13 8C =299 =3.24

=@= CT-P13SC
x N
Baseline Week 30 Week 54
Mean change Mean change
from baseline from baseline
atWeek 30 at Week 54
Reference infliximab IV -23.77 -24.08
CT-P13 IV -25.52 —-25.52
CT-P13 BC -31.89 =34.09

RESEARCH ARTICLE Open Access

Comparative efficacy of subcutaneous @
(CT-P13) and intravenous infliximab in
adult patients with rheumatoid arthritis:
a network meta-regression of individual
patient data from two randomised trials

Bernard Combe', Yannick Allanore?, Rieke Alten®, Roberto Caporali*®, Patrick Durez®, Florenzo lannone’,
Michael T. Nurmohamed®?, Mondher Toumi'®, Sang Joon Lee'", Taek Sang Kwon'?, Jiwon Noh'?,
Gahee Park'' and Dae Hyun Yoo'*
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Baseline Week 30 Week 54
Mean change Mean change
from baseline from basaline
at Week 30 at Week 54
Reference infliximab IV =24.50 —24.65
CT-P13 IV -26.35 2612
CT-P13 8C -33.46 —35.39

Combe et al. Arthritis Research & Therapy (2021) 23:119



SC CTP-13 vs IV infliximab
Improved efficacy and safety vs INF IV

Proportion of patients
achieving remission (%)

Proportion of patients
achieving ACR response (%)

EXPERT REVIEW OF CLINICAL IMMUNOLOGY I
2021, VOL. 17, NO. 1, 85-99 Taylor & Francis
https//doi.ora/10.1080/1744666X.2020.1858803 Taylor & Francis Group

ORIGINAL RESEARCH B OPEN ACCESS ) check toristes

Efficacy and safety of subcutaneous infliximab versus adalimumab, etanercept and
intravenous infliximab in patients with rheumatoid arthritis: a systematic literature
review and meta-analysis

Roberto Caporali @2, Yannick Allanore®, Rieke Alten ¢, Bernard Combe 29, Patrick Durez®, Florenzo lannone',
Mike T. Nurmohamed®", Sang Joon Lee!, Taek Sang Kwon', Jean Soo Chol, Gahee Park’ and Dae Hyun Yoo %

Department of Clinical Sciences and Community Health, Research Centre for Adult and Pediatric Rheumatic Diseases, University of Milan, ASST
Pini-CTO, Milan, Italy; *Rheumatology Department, Hopital Cochin, Paris Descartes University, Paris, France; “Department of Internal Medicine and
Rheumatology, Schlosspark-Klinik, University Medicine Berlin, Berlin, Germany; “Department of Rheumatology, CHU, CHU Montpellier, Montpellier
University, Montpellier, France; “Rheumatology, Cliniques Universitaires Saint-Luc — Université Catholique De Louvain — Institut De Recherche
Expérimentale Et Clinique {IREC), Brussels, Belgium; Rheumatology Unit, Department of Emergency and Organ Transplantation, Universita Degli Studi
Di Bari Aldo Moro, Bari, Italy; SDepartment of Rheumatology, Amsterdam Rheumatology and Immunology Center, Reade, Amsterdam, The Netherlands;
"Department of Rheumatology, Amsterdam Rheumatology and Immunology Center, VU University Medical Center, Amsterdam, The Netherlands;
'Celltrion, Inc. Incheon, Republic of Korea; 'Celltrion Healthcare, Incheon, Republic of Korea; *Department of Rheumatology, Hanyang University
Hospital for Rheumatic Diseases, Seoul, Republic of Korea

2UarTnuariky avaokorrnon Kal JETa-
avaAuon 13 RCTs ue 5.578
QoBevelc arnv orroia ouykpi6nke n
QoQpaAsia Kkal arroTeAsauarikornTa
Tou IFX SC ue IFX 1V,
adalimumab/etanercept
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Any SAE Any infection Any serious infection

Infliximab IV mCT-P13SC

Caporali et al. Expert Review of Clinical Immunology, 17:1,85-100



SC CTP-13 vs IV infliximab
Improved INF trough concentrations in different weight categories

Scenarios

Weight bands

50-60 kg

60-70 kg

70-80 kg

80-90 kg

90-100 kg
100-110 kg
110-120 kg
120-130 kg
130-140 kg

140-150 kg

CT-P13 120mg SC Q2W vs 3mg/kg IV Q8W
Steady State Ctrough: GMR and 90% CI

o]
o
o
o]
o
e The predicted trough
ae concentration was 7 to 17 times
|+|M higher in subjects treated with
u SC formulation than in IV

Change relative to reference (3mg/kg V)
GMRs are log transformed for better visualization lannone et al J Inflamm Res. 2022 Jun 1;15:3259-326



Pharmacokinetics comparison between SC and IV CTP-13

SC infliximab has better

100 -

Mean (+S.D.) serum CT-P13
concentration (ug/mL)
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concentration (ug/mL)

o

-=» CT-P13 s.c. (n=166)
== CT-P13 i.v. (n=174)
- = Target therapeutic concentration

Mean (£S.D.) serum CT-P13

26 28 30

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

Time (weeks)

Westhovens et al Rheumatology 2021;60:2277-2287



NMepintwon acBevoic: 12 URVeEG HETA
AdoU xeL aAAaéel o vurtodopro infliximab CTP13

“ Muvaika 78 eTwv O ‘

%o
ESR: 28 mm/h

CRP: 3.2mg/L

DAS28-CRP: 3.91
HAQ:1.13



JUMTTEPAOHOTA

* To untobdoplo infliximab AEN eival «€va akopn BLOOUOELOECY
* EXEL ONUAVTLKA TIPOTEPMATO

» 2uykplown [lowg kot KaAUTEPN?] AMOTEAECUOTIKOTATA O OXEOH LUE TO

evOoPAEBLo infliximab

» [Mopopola achaiera

> 2taB0epn oUYKEVIPWON GaAPUAKOU UE ULKPOTEPN OLVOOOYOVLKOTNTA

» Eueli€ia tou acBevouc pe tnv unodopla popdn

* Ta 6ebopeva unootnpifovtal amo oToLXELO TIPAYUOTLKAC KALVIKAC TIPOKTLKAG



