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1. Kozlowski and Swann. Adv Drug Deliv Rev 2006;58:707—72; 2. Dérner et al. Ann Rheum Dis 2013;72:322-8;

3. Goldsmith. Nephrol Dial Transplant 2006;21(Suppl 5):v1-3; 4. Shacter. Drug Met Reviews 2000;32:307-26;

5. Primer. Recombinant Protein Characterization. Agilent Technologies 2011, available at
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1. Kozlowski and Swann. Adv Drug Deliv Rev 2006;58:707—72; 2. Dorner et al. Ann Rheum Dis 2013;72:322-8; 3. Goldsmith. Nephrol Dial

Transplant 2006;21(Suppl 5):v1-3; 4. Shacter. Drug Met Reviews 2000;32:307-26; 5. Primer. Recombinant Protein Characterization.
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Bioprocess 2013;1:71-87; 7. Mellstedt et al. Ann Oncol 2008;19:411-9; 8. US HHS/FDA. Scientific Considerations in Demonstrating

Biosimilarity to a Reference Product: Guidance for Industry, April 2015; 9. WHO Guidelines on evaluation of similar biotherapeutic

products. Geneva: WHO, 19-23 Oct, 2009; 10. Lee. Curr Med Res Opin 2012;28:1053-8; 11. Adapted from: FDA Guidance for Industry.
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1. FDA Guidance for Industry. Scientific Considerations in Demonstrating Biosimilarity to a Reference Product. HHS FDA/CDER/CBER,
Apr 2015; 2. EMA CHMP Guideline on Similar Biological Medicinal Products, Oct 2014; 3. WHO Guidelines on evaluation of similar
biotherapeutic products. Geneva: WHO, 19-23 Oct, 2009; 21
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1. FDA Guidance for Industry. Scientific Considerations in Demonstrating Biosimilarity to a Reference Protein Product. HHS FDA/CDER/CBER,

Apr 2015; 2. FDA Guidance for Industry. Quality Considerations in Demonstrating Biosimilarity to a Reference Protein Product. HHS

FDA/CDER/CBER, Apr 2015; 3. EMA CHMP Guideline on Similar Biological Medicinal Products, Oct 2014; 4. Health Canada. Guideline for

Sponsors. Information and Submission Requirements for Subsequent Entry Biologics (SEBs), Mar 2010; 5. WHO Guidelines on evaluation of

similar biotherapeutic products. Geneva: WHO, 19-23 Oct, 2009; 6. EMA CHMP Guideline on similar biological medicinal products containing
monoclonal antibodies — non-clinical and clinical issues, May 2012 22

A randomised, double-blind, parallel-group study to
demonstrate equivalence in efficacy and safety of

CT-P13 compared with innovator infliximab when
coadministered with methotrexate in patients with
active rheumatoid arthritis: the PLANETRA study

Table 3 Treatment-emergent adverse events (TEAES) reported as
related in at keast 1% of patients in either treatment group, no (%)

Related TEAEs reported in at least  CT-P13 X

1% of patients In eithes reatment 3 mgikg Imgkg  Total
(A) 100 group (N=301"  iN=301)" [Ne602)
%0 Toamentserencs = Wcree Alnine amincensters irwsed 120400 11BT) B3O8
T Ee— e o, WS P boes 200 00 308
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2 30 Hespes zoster 103} Inm ann
20 Rhnitis 0 nm 3w
1 Tuberodosts 300 ] ELL
10 Iefsion e resction wes  BEN B05
0 . anasmia 0N Ing SpA
ITT Population PP Population Meutropenia 3010} 200 5 08
Leucopensa e Inm spd)
Headache an3)  sRH 103
Pyrexia 0 nm 4pd
Rash 103 40y soE
Wauses eI Inm 4l

. L & 100
Yoo DH, et al. Ann Rheum Dis 2013:72:1613-1620 g et
Hypartansion san Ine 203

The tota rumber o ah inchuded al kot
patient et AL esch kel of 3 8 patent i he or

e was counted.
“Patients. who received at least one (full or partial) dose of CT-#13 were included in
the CT-P13 group for salety analyses, imespective of their randomisation.
1K, inavatcr inBladmabs RA, heumatsid arfeics.

A randomised, double-blind, multicentre,
parallel-group, prospective study comparing the
pharmacokinetics, safety, and efficacy of CT-P13
and innovator infliximab in patients with ankylosing
spondylitis: the PLANETAS study

Table 4 Related treatment-emergent adverse events reported in at
least 1% of patients in either treatment group, no (%)
CT-P13 INX

Smoglkyg 5 mg'kg Total
(N=128) N=122) (N=250)

Alanine aminciransferase 14 (108} 13 (10.7) 7

incrased 0.8
Aspartate aminotrarsferase 12194 10(82) 268
increased
“rglutamyltransferase increased 431 54 906
Latent tuberculosis* 5(39) 163 906
Upper respiratary tract infiection 3@23) PR 50
Nasopharyngitis 323 108 5240
Pharyngitis 2018 3025 5020
Urinary tract infection 5(39) 0 5 (2.0)

| Bacteriuria 0 2016 208
-] : pi Tonsilitis ] 1068 108
Ll 11 T Tuberculcsis 2(16) 1108 302
3'"I M A1 M o ) Infusion related reaction 5039) 6049 11 (0
el 1/ ;,a‘ L Fin A1 fim! :‘e;::’ulﬁn'ne phosphokinase 4 (3.1) 1 (0.8 5 @.0)
/ I { ! /
§ » / / Neutraperia 2016 106 405
=1 H { / Leukopenia 0 206 208
| i ' { i i Pyresia 206 1 08 102
i Headache 123) 108 408
Y PR R R R BT R E ] Rash o 3es 302
= H H H H i K Urticaria o 106 28
Nausea 108y 1016 iny
Park W, et al. Ann Rheum Dis 2013;72:1605-1612. o 24
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1. Schellekens. Clin Ther 2002;24:1720-36; 2. Schellekens. Nat Rev Drug Discov 2002;1:457-62; 3. Chamberlain. Biosimilars 2014;4:23-43 26

EABER R E IR SRR VA

EOENERR EZESH

HESH
ERHEERKEEY) RIEMZ! E B b AP

1 -
[ 1]
B T e HTHIN 27

1. B IR
gy

2 meicn
iy IR

B
LR s s TBE SR I 2

- BRI IEHT - EBSTARAIAL D R D B R

1. UMass. Workshops, Short Courses and Seminars 2015 https://www.umass.edu; 2. Scott et al. J Clin Pharmacol 2015;55:5123-32; 1. National Inst. Allergy and Infect. Dis Accessed 3/22/2016. http://www.niaid.nih.gov/topics/immuneSystem/Pages/immuneTolerance.aspx. Image
27 reproduced with permission; 2. Shankar et al. AAPS 2014;16:658-73; 3. Scott et al. The journal of Clinical Pharmacology DOI:l 002/jcph.339 11

3. Chamberlain. Biosimilars 2014;4:23-43
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1. Schellekens. Nat Rev Drug Discov 2002;1:457-62; 2. Schellekens. Clin Ther 2002;24:1720-36; 3. EMA CHMP Guideline on Similar

Biological Medicinal Products Containing Biotechnology-Derived Proteins as Active Substance: Non-clinical and Clinical Issues, Dec 2014; 4.

FDA Guidance for Industry. Scientific Considerations in Demonstrating Biosimilarity to a Reference Product. HHS FDA/CDER/CBER, Apr

2015; 5. EMA CHMP Guideline on immunogenicity assessment of monoclonal antibodies intended for in vivo clinical use, May 2012; 29
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Figure 3 | ADA induction after treatment with infliximab or CT-P13. Comparative induction of ADAs against reference
infliximab and CTP13 in patients with ankylosing spondylitis (left) and rheumatoid an:hntis (rlght] during two clinical studies
(PLANETAS and PLANETRA, respectively).***532 ADAs were d by elect it immi

technology (Meso Scale Discovery). Abbreviation: ADA, antidrug antibody.
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Scientific Considerations in Demonstrating

EURDPEAN MEDICINES AGENCY
SCIENCE WEDICINES HEALTH Biosimilarity to a Reference Product

Guideline on Similar Biological Medicinal
Products Containing Biotechnology-Derived
Proteins as an Active Substance:
Non-Clinical and Clinical Issues

Guideline on Similar Biological Medicinal
World Health Products Containing Biotechnology-Derived

Organization Proteins as an Active Substance:
Non-Clinical and Clinical Issues

Guidelines on Evaluation of Similar Biotherapeutic
Products (SBPs)

1. FDA Scientific Considerations in Demons!ratlng Biosimilarity to a Reference Product. Guidance for Industry. HHS FDA/CDER/CBER, April

2015; 2. EMA CHMP Guideline on similar bi icinal products ining biotechnology-derived proteins as active substance:
non-clinical and clinical issues, Dec 2014; 3 WHO Guidelines on evaluation of s|m||ar blotherapeutlc products. Geneva: WHO, 19-23 Oct,
2009; 4. EMA CHMP Guideline on similar biol | jicinal products g lonal antibodies — non-clinical and clinical issues,

May 2012 32
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1. FDA Scientific Considerations in Demonstrating Biosimilarity to a Reference Product. Guidance for Industry. HHS FDA/CDER/CBER, April

2015; 2. EMA CHMP Guideline on similar biological medicinal products containing biotechnology-derived proteins as active substance: non-

clinical and clinical issues, Feb 2006; 3 WHO Guidelines on evaluation of similar biotherapeutic products. Geneva: WHO, 19-23 Oct, 2009;

4. EMA CHMP Guideline on similar biological medicinal products containing monoclonal antibodies — non-clinical and clinical issues, May

2012; 5. FDA Draft Guidance for Industry. Scientific Considerations in Demonstrating Biosimilarity to a Reference Product. HHS

FDA/CDER/CBER, Feb 2012 33
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1. Miletich et al. mAbs 2011;3:318-25; 2. EMA CHMP Guideline on similar biological medicinal products containing monoclonal antibodies —
non-clinical and clinical issues, May 2012; 3. Brinks. GaBI J 2013;2:188-93; 4. EMA CHMP Guideline on immunogenicity assessment of
monoclonal antibodies intended for in vivo clinical use, May 2012; 5. Brinks et al. Pharm Res 2011;28:2379-85; 6. FDA Scientific
Considerations in Demonstrating Biosimilarity to a Reference Product. Guidance for Industry. HHS FDA/CDER/CBER, April 2015;

7. WHO Guidelines on Evaluation of Similar Biotl peutic Products. Geneva: WHO, 19-23 Oct, 2009; 8. Tracey et al. Pharmacol Ther
2008;117:244-79; 9. Vos et al. Inflamm Bowel Dis 2012;18:401-8; 10. Vos et al. Gastroenterology 2011;140:221-30;

11. Peake et al. Inflamm Bowel Dis 2013;19:1546-55;
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FDA Sclentlilc Consi ions in De i i ilarity to a Reference Product Guidance for Industry. HHS FDA/CDER/CBER, April 2015; 2. EMA CHMP
on similar bit products i di d proteins as active substance: non-clinical and clinical issues, Feb 2006;
3. WHO Guidelines on evaluation of slmllar biotherapeutic products. Geneva: WHO, 19-23 Oct, 2009; 4. EMA CHMP Guideline on similar biological
inal products — non- -clinical and cllmcal issues, May 2012; 5. Mlletlch et al. mAbs 2011;3:318-25; 6. EMA CHMP
on similar bit { icil products — non- cllnlcal and clinical issues, May 2012; 7. Brinks. GaBI J

2013;2:188-93; 8. EMA CHMP Gui on of ies intended for in vivo clinical use, May 2012; 9. Brinks et
al. Pharm Res 2011;28:2379-85; 10. Tracey et al. Pharmacol Ther 2008;117:244-79; 11. Vos et al. Inflamm Bowel Dis 2012;18:401-8; 12. Vos et al.
Gastroenterology 2011;140: 221~ 30; 13. Peake et al. Inflamm Bowel Dis 2013;19: 1546—55 35
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Figure 4 | Study design to compare the efficacy of reference drugs and biosimilars. SCERIBIR
Switching, as has been carried out in clinical trials of some biosimilars, is AT LI B TREEY R B EIEER
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not required for approval by the EMA.

1. Rubin et al. ECCO 2015, P354; 2. Gibofsky et al. AMCP 2015, Poster; 3. Liu et al. ISPOR 2015, PHS26;
4. Morgan et al. Open Medicine 2009;3:131-9; 5. Declerck. GaBi J 2012;1:13-6; 6. Van Assche et al. Gut 2012;61:229-34;
37 7. CADTH. Rapid Response Report, February 2015, https://www.cadth.ca/ 38

Efficacy and safety of switching from reference

Efficacy and safety of CT-P13 (biosimilar infliximab) infliximab to CT-P13 compared with maintenance

in patients with rheumatoid arthritis: comparison of CT-P13 in ankylosing spondylitis: 102-week data
-between switching from reference infliximab to — from the PLANETAS extension study
CT'P13 and COHtInUIng CT'P1 3 |n the PI.AN ETRA Won Park,’ Dae Hyun ‘200.? Pedro Miranda,® Marek Brzossko," Piotr \Mland,;’

H Sergio Guti -Urefia,” Hel Mik .7 Yeon-Ah Lee,® Svitl Smiyan,
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Sang Joon Lee,'? Yunlu Bae,'® SuYeon Kim,'? Jiirgen Braun'?
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100 Table 3 Proportion of patients with ankykasing spondyiitis (AS) who
1 Cl:=10%, 11% Cl—11%, 9% Cl-10%, 9% Cl:-16%, 4% Cl:—10%, 10% Table 2 Proportion of patients with RA who were pasitive for ADAS were positive for antidrug antibodies (ADAs) and metralising
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Flgure 4 | Study design to compare the efficacy of reference drugs and biosimilars.
Switching, as has been carried out in clinical trials of some biosimilars, is
compared with substitution involving single or multiple switches, as potential study
designs to support the FDA designation of interchangeability. Switch studies are
not required for approval by the EMA.

42

[ 78 VA0 T E o SR U

[ 78 U e v N ooy R MR TR RY BT 2
— A [EIFTE B 4SRRI (epitopes) T AEF 5% R S f2 et Y mAbs?
-NAEREN ARV EARGZEREE SN  TIEKGY
B N 2 Y B A S e PR P R e

1. Scott et al. J Clin Pharmacol 2015;55:5123-32; 2. Wang et al. BioProcess International 2014;12:32-7 43
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Abbreviations

|
Ab

AE
ADA
ADR
BQ

CADTH
CcD
CHMP

CcMC
FAERS
EMA
ER
FDA
G-CSF
IBD

Antibody

Adverse event

Anti-drug antibody

Adverse drug reaction

Biologic qualifier

Canadian Agency For Drugs And
Technologies In Health

Crohn’s disease

Committee for Medicinal Products for
Human Use

Chemistry and manufacturing controls
FDA Adverse Event Reporting System
European Medicines Agency
Endoplasmic reticulum

US Food and Drug Administration
Granulocyte-colony stimulating factor
Inflammatory bowel disease

IFX
INN
mAb
MoA
NMS

oL
PD
PK

PTM
Qc
RWE
TNF
uc
WHO

Infliximab

International non-proprietary name
Monoclonal antibody

Mechanism of action

Non-medical switch

Open label
Pharmacodynamics
Pharmacokinetics

Post-translational modification
Quality control

Real world evidence

Tumor necrosis factor
Ulcerative colitis

World Health Organisation
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