
23 June 2019, G Hotel, Penang, Malaysia 

GaBI 

Educational 

Workshops 

2nd ASEAN Educational  Workshop on 
REGULATORY CONSIDERATIONS FOR BIOSIMILARS 

 
 

Professor Tore Kristian Kvien, MD, PhD, Norway 

• Professor of Rheumatology at the University 
of Oslo, Norway 

• Head of the Department of Rheumatology at 
Diakonhjemmet Hospital, Oslo, Norway 



23 June 2019, G Hotel, Penang, Malaysia 

GaBI 

Educational 

Workshops 

2nd ASEAN Educational  Workshop on 
REGULATORY CONSIDERATIONS FOR BIOSIMILARS 

An update on biosimilars and switching 
experience – the clinical perspective 

Professor Tore Kristian Kvien, MD, PhD 
23 June 2019 

 
 
 



Tore K Kvien 
Dept of Rheumatology 

Diakonhjemmet Hospital 
Oslo, Norway 

An update on biosimilars and switching 
experience – the clinical perspective  



Tore K Kvien – disclosures 
Honorarium Institutional support  

NOR-DMARD 

Presentation Advice Previous  Current 

AbbVie X X X 

BMS X X X X 

MSD X X X 
Pfizer/Wyeth X X X 

Roche X X X 

UCB X X X 

Hospira/Pfizer X X 

Epirus X 

Orion X X 

Merck Serono X 

Mundipharma X 

Celltrion X X 

Sandoz X 

Samsung X 

Biogen X X 

Amgen X 



Intended copies/Me-too biologicals  
… While these products apparently meet local regulatory requirements, they 
should not be considered biosimilars, but rather, ‘intended copies’. Physicians 
must be aware of the distinction between these and ‘true’ biosimilars that 
meet EMA/FDA standards, as well as the differences between biosimilars and 
other ‘biological copies’. 

■ ‘Intended copies’ of innovator biologics currently in use for treatment of  
     rheumatoid arthritis (not subjected to current European Medicines Agency/ 
     Food and Drug Administration Standards for bio similarity at the time of 
     approval)1 

Reference 
product Manufacturer ‘Intended copy’  Marketed locations 

Rituximab Dr Reddy’s 
laboratories (India)  Reditux Bolivia, Chile, India and 

Peru 

Rituximab Probiomed (Mexico) Kikuzubm Bolivia, Chile, Mexico 
and Peru 

Etanercept Shanghai CP Guojian 
Pharmaceutical Co 
(China) 

Etanar Colombia 

Etanercept  Yisaipu China  

1.  Dörner T  et al. The role of biosimilars in the treatment of rheumatic diseases. Ann Rheum Dis 2013;72:322-8 



Why Biosimilars? 

• Similar to the originator product 

–Not better 

–Not worse 

 

–But less expensive! 

 

Could improve accessibility to good therapies for 
more people with RMDs 

 



Putrik P, et al. Ann Rheum Dis  2014;73:198-206. 



Inequities in Access to Biologic and Synthetic  
DMARDs Across 46 European Countries 

Putrik P, et al. Ann Rheum Dis  2014;73:198-206. 



No ‘abridged’ or ‘accelerated’ review for biosimilars 

Schneider CK et al. ARD 2013;72:315–318 

Infliximab 

Etanercept 

Adalimumab 

Rituxumab 

Abatacept 

Tocilizumab 

Golimumab 

Certolizumab 

Rilonacept 

Canakinumab 

Belimumab 

Somatropin 

Somatropin i.v. 

Epoetin alfa 

Epoetin zeta 

Filgrastim 

Filgrastim (rbe) 

Filgrastim 

Time to positive opinion issued by the 
European Medicines Agency (days) 

Biogen proprietary information. Not for distribution without permission.  



Two Main Questions 

• Prescription of biosimilar when to start new 
therapy or to change therapy for medical reasons? 

–Not controversial (?) 
 

 



Yoo DH, et al. Ann Rheum Dis 2013;72:1613-1620. 
Park W, et al. Ann Rheum Dis 2013;72:1605-1612. 



CT-P13 Phase 1 Pharmacokinetic Equivalence 
Trial in AS: Study Schematic 
Randomised double-blind study in patients with AS 

*Doses at weeks 0, 2 and 6 by 2-hr IV infusion. 
**Doses every 8 weeks up to 54 weeks by 2-hr IV infusion.  

EMA/CHMP/589422/2013; CT-P13 Assessment Report. 

CT-P13  
5 mg/kg [monotherapy] 

(N=125) N=250 

Maintenance Phase** Dose-loading 
Phase* 

CT-P13  
5 mg/kg 

Switch 

Long-term 
Extension Study** 

R 
Originator INX 

5 mg/kg [monotherapy] 
(N=125) 

Wk 0 Wk 6 Wk 30 Wk 54 



CT-P13 PK Study in AS: PK Analysis 

Dose 5 (Week 22) 

Parameter Treatment N 
Geometric 

Mean 

Ratio (%) of 
Geometric 

Means 

90% CI 
of Ratio  

(%) 

AUCτ 
(μg*h/mL) 

CT-P13 (5 mg/kg)  
Originator INX (5 
mg/kg) 

111 
110 

32,765.51 
31,475.68 

104.10 (93.93–115.36) 

Cmax,ss 

(μg/mL) 

CT-P13 (5 mg/kg)  
Originator INX (5 
mg/kg)  

112  
110 

146.94 
144.81 

101.47 (94.57–108.86) 

The PK profiles of CT-P13 and the originator INX 
are equivalent in terms of AUCT and Cmax, ss 

Pre-defined bioequivalence acceptance range: 
80% – 125% 

Source: EMA Inflectra EPAR, June 2013. 



PLANETRA 

• Standard design and inclusion criteria for phase 3 
trial in pts being IA responders to MTX 

 

• Primary endpoint ACR20 week 30 

 

• Equivalence of efficacy if the 95% CI for treatment 
difference was within + 15% 



Phase 3 Therapeutic Equivalence Trial 
in RA: Study Schematic 
Randomised double-blind study in patients with RA 

*Doses at weeks 0, 2 and 6 by 2-hr IV infusion. 
**Doses every 8 weeks up to 54 weeks by 2-hr IV infusion. 

EMA/CHMP/589422/2013; CT-P13 Assessment Report  

CT-P13  
3 mg/kg [combination therapy] 

(N=302) N=606 

Maintenance Phase** 
Dose-loading 

Phase* 

CT-P13  
3 mg/kg + MTX 

Switch 

Long-term 
Extension Study** 

R 

Originator INX 3 mg/kg [combination therapy] 
(N=304) 

Wk 0 Wk 6 Wk 30 Wk 54 



CT-P13 Study in RA: ACR20 Response 
ACR response at Weeks 14, 30 and 54 

Estimate of treatment difference (95% CI) 

Source: EMA Inflectra EPAR, June 2013 
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2017 Jan;76(1):51-57 



ACR20 Response Rate at Week 24  
Equivalent between SB4 and ETN 

80.3 
(188/234) 

Adjusted difference: −2.22 
95% CI (−9.41 to 4.98)* 

Adjusted difference: 1.92 
95% CI (−5.24 to 9.07)* 

73.8 
(220/298**) 

71.7 
(213/297) 

* Predefined equivalence margin -15% to 15% 
**One patient from the SB4 group  was excluded from the FAS due to missing efficacy data at baseline. 

Emery P, et al. Ann Rheum Dis. Jul 6. pii: annrheumdis-2015-207588. 

ACR20, American College of Rheumatology 20%  response;  
ETN, etanercept. 
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*One patient from the SB4 group  was excluded from the FAS due to missing efficacy data at baseline. 

Emery P, et al. Ann Rheum Dis. Jul 6. pii: annrheumdis-2015-207588. 

Adjusted difference: 4.79 
95% CI (−3.92 to 13.49) 

Adjusted difference: 3.02 
95% CI (−4.47 to 10.51) 
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ACR50 ACR70 

Adjusted difference: 4.02 
95% CI (−3.74 to 11.78) 

Adjusted difference: 3.35 
95% CI (−3.10 to 9.81) 

ACR50/70, American College of Rheumatology 50%/70%  response; ETN, 
etanercept; FAS: full analysis set; NRI: non-responder imputation; PPS, per-protocol 
set. 

ACR50, ACR70 Response Rates at Week 24  
Comparable between SB4 and ETN 



Two main questions 

• Prescription of biosimilar when to start new therapy or to 
change therapy for medical reasons? 

– Not controversial (?) 

 

• Can patients on stable treatment with an  
originator drug be switched to a cheaper biosimilar of this 
drug? 

– More controversial (concerning efficacy, safety  
and immunogenicity) 



Evidence to support switching from reference 
product to biosimilar for non-medical reasons 
 

 

 

 

 

 

 

 

• Extension of phase 3 RCTs 

• Switching within RCTs 

• Real life data 

• Randomizing patients on stable long-term 
treatment 



Park W, et al. Ann Rheum Dis. 2017;76:346–354; 
Yoo DH, et al. Ann Rheum Dis. 2017;76:355–363. 



Yoo DH, et al. Ann Rheum Dis. 2017;76:355–363. 



Study design – EGALITY study 

ETN, reference etanercept; TP, treatment period; Wk, week 
Griffiths CE et al. Br J Dermatol. 2016 Oct 27. doi: 10.1111/bjd.15152. [Epub ahead of print] 

Wk 0 
Randomization 

Screening 

Wk 12 
 

TP 1 

GP2015 (n=264) 

ETN (n=267) 

Primary endpoint 

Wk 30 

TP 2 

Wk 24 Wk 18 

1st 
switch 

Wk 52 
 

Extension period 

Pooled 
sw

itched 

Pooled continued 
2nd 

switch 
3rd 
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n=150 

n=100 

n=96 

n=151 

24 



GP2015 in PsO a 

Biosimilar Switch Study 

a Griffiths, C.E.M., Thaçi, D., Gerdes, S., Arenberger, P., Pulka, G., Kingo, K., Weglowska, J., the EGALITY study group, Hattebuhr, N., Poetzl, J., Woehling, H., Wuerth, G. and Afonso, M. (2017), The 
EGALITY study: a confirmatory, randomized, double-blind study comparing the efficacy, safety and immunogenicity of GP2015, a proposed etanercept biosimilar, vs. the originator product in patients with 
moderate-to-severe chronic plaque-type psoriasis. Br J Dermatol, 176: 928–938. doi:10.1111/bjd.15152 



• Switch from originator bDMARD to biosimilar for non medical 
reasons 

• Non-medical switch, DK:  
 May 2015: originator infliximab       biosimilar CT-P13  
 April 2016:  originator etanercept  biosimilar SB4 

 
• All Danish patients with inflammatory diseases (rheumatology, 

dermatology, gastroenterology) 
 

Non-Medical Switches 



Date of infliximab switch, DANBIO 
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Number of switchers 
Number of 
patients 

802 switch patients 





Disease activity and flares 

Glintborg B, Sørensen IJ, Loft AG, et al.  
Ann Rheum Dis, Online First May 8th 2017 
doi:10.1136/annrheumdis-2016-210742 



Retention of Treatment 

1 year treatment retention was compared to that of a historic 
cohort of all patients in DANBIO receiving treatment with 
Remicade by January 1st 2014 

  

Glintborg B, Sørensen IJ, Loft AG, et al.  
Ann Rheum Dis, Online First May 8th 2017 
doi:10.1136/annrheumdis-2016-210742 









 

The Nor-Switch Study 
 
 

A randomized, double-blind, parallel-group study to evaluate 
the safety and efficacy of switching from innovator infliximab 
to biosimilar infliximab compared with maintained treatment 

with innovator infliximab in patients with rheumatoid 
arthritis, spondyloarthritis, psoriatic arthritis, ulcerative 

colitis, Crohn’s disease and chronic plaque psoriasis  
 

 

 EudraCT Number: 2014-002056-40 
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Study objectives  
Primary:  
• To assess if CT-P13 is non-inferior to innovator infliximab (INX) 

with regard to disease worsening in patients who have been on 
stable INX treatment for at least 6 months  

Secondary:  
• To assess the safety and immunogenicity of CT-P13 compared to 

INX in patients who have been on stable INX treatment for at least 
6 months 

• To compare the efficacy of CT-P13 to INX in patients who have 
been on stable INX treatment for at least 6 months applying 
generic and disease-specific outcome measures  



Main Inclusion Criteria  
• A clinical diagnosis of either rheumatoid arthritis, 

spondyloarthritis, psoriatic arthritis, ulcerative colitis, Crohn’s 
disease or chronic plaque psoriasis  

• Male or non-pregnant, non-nursing female 

• >18 years of age at screening  

• Stable treatment with innovator infliximab (Remicade®) during 
the last 6 months 

• Subject capable of understanding and signing an informed 
consent form 

• Provision of written informed consent  







NOR-SWITCH Study Design 

Screening 

Stable patients (at 
least 6 months) 

Randomisation 

1:1 

N= 500 

Remicade 
Disease worsening 

W52 
Follow-up W78 

Remsima 
Disease worsening 

W52 
Follow-up W78 

Primary endpoint 
Week 52 

A randomized, double-blind, parallel-group study to 
evaluate the safety and efficacy of switching from 
innovator infliximab to biosimilar infliximab compared 
with continued treatment with innovator infliximab in 
patients with rheumatoid arthritis, spondylarthritis, 
psoriatic arthritis, ulcerative colitis, Crohn’s disease and 
chronic plaque psoriasis 

Assumption : 30% 
worsening in 52 

weeks 
Non-inferiority 

margin:15% 

Switch 

Open Label 
Follow-up 

• Exploring switching for non-medical reasons 
• Primary endpoint: Effectiveness (disease worsening) 



Non-

inferiority 

Margin 

10% disease 

worsening at 52 w 

20% disease 

worsening at 52 w 

30% disease 

worsening at 52 w 

10% 248 504 660 

15 % 126 224 294 

20 % 72 126 166 

Table 2: The numbers in the cells represent the total number of patients needed in 
total. All calculations are based on a power of 90% and alpha 2.5%. 

Table 1: The numbers in the cells represent the total number of patients needed in 
total. All calculations are based on a power of 80% and alpha 2.5% 
 

Non-

inferiority 

Margin 

10% disease worsening 

at 52 w 

20% disease worsening 

at 52 w 

30% disease worsening at 

52w 

10% 380 674 884 

15 % 170 300 394 

20 % 96 170 222 



Diagnosis distribution 

N= 482 



Trial profile  

Kvien T. NOR-SWITCH Principal Investigator. Unpublished data. 



Primary endpoint 
INX 

(n= 202) 
CT-P13 
(n=206) 

Rate difference 
(95% CI) 

Disease worsening* 53 (26.2%) 61 (29.6%) -4.4 (-12.7 – 3.9) 

*  UC: increase in p-Mayo score of ≥ 3 points and a p-Mayo score of ≥ 5 points, 
    CD: increase in HBI of ≥ 4 points and a HBI score of ≥7 points 
    RA/PsA: increase in DAS28 of ≥ 1.2 from randomization and a DAS score of ≥ 
3.2 
    AS/SpA: increase in ASDAS of ≥1.1 and ASDAS of ≥ 2.1 
    Psoriasis: increase in PASI of ≥ 3 points from randomization and a minimum 
PASI score of ≥ 5 
 
If a patient does not fulfill the formal definition, but experiences a clinically 
significant worsening according to both the investigator and patient and which 
leads to a major change in treatment this should be considered as a disease 
worsening but recorded separately in the CRF 



Disease Worsening 



Remission 



Global Assessment of Disease Activity 

Patient Physician 



Disease Activity 

HBI p-Mayo score ASDAS DAS28 

CDAI SDAI PASI 



CRP and Calprotectin 
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Drug Trough Levels 

Over all 



Anti-drug Antibodies (ADAb) 

INX 
(n= 241) 

CT-P13 
(n=240) 

ADAb observed at any time point 26 (10.8%) 30 (12.5%) 

Incidence of ADAb 17 (7.1%) 19 (7.9%) 



Adverse events – safety population 

Overview * 
INX 

(n=241) 
CT-P13 
(n=240) 

SUSAR 0 0 

Serious adverse events (SAE) [32] 24 (10·0%) [27] 21 (8·8%) 

Adverse events (AE) [422] 168 (69·7%) [401] 164 (68·3%) 

Adverse event leading to study drug 

discontinuation 

[18] 9 (3·7%) [9] 8 (3·3%) 

*[number of events] n (%)  



• The NOR-SWITCH trial demonstrated 
that switch from INX to CT-P13 was not 
inferior to continued treatment with 
INX 

• The results support switching from INX 
to CT-P13 for non-medical reasons 

Interpretation 



NOR-SWITCH Study Design 

Screening 

Stable patients (at 
least 6 months) 

Randomisation 

1:1 

N= 500 

Originator  

infliximab 

Disease worsening 
W52 

Follow-up W78 

CT-P13 
Disease worsening 

W52 
Follow-up W78 

Primary endpoint 
Week 52 

A randomized, double-blind, parallel-group study to 
evaluate the safety and efficacy of switching from 
innovator infliximab to biosimilar infliximab compared 
with continued treatment with innovator infliximab in 
patients with rheumatoid arthritis, spondylarthritis, 
psoriatic arthritis, ulcerative colitis, Crohn’s disease and 
chronic plaque psoriasis 

Assumption : 30% 
worsening in 52 

weeks 
Non-inferiority 

margin:15% 

Switch 

Open Label 
Follow-up 

• Exploring switching for non-medical reasons 
• Primary endpoint: Effectiveness (disease worsening) 



NOR-SWITCH trial 
(52-weeks) 

 
222 completed  

 

 
216 completed  

 

190 completed  
Per Protocol Set 

Did not enter  
extension  

Study (n=25) 

Did not enter  
extension  

Study (n=33) 

Discontinued  
(n=7) 

Discontinued  
(n=10) 

Discontinued  
(n=19) 

Discontinued  
(n=25) 

173 completed  
Per Protocol Set 

NOR-SWITCH  EXTENSION trial  
(26 weeks) 

 
241 switch to  

CT-P13  
 

241 continued treatment 
with INX   

197 Maintenance group  
(CT-P13 continued)  

 Full Analysis Set 

 
183 Switch group 
(switch to CT-P13) 

Full Analysis Set  
 

482 randomised 



Nor-Switch extension: disease worsening   

 
 

Maintenance group: CT-P13 throughout study period 
Switch group: INX main study period, switched to CT-P13 



Anti-drug Antibodies  

26/240 

*neutralising antibodies,  measured only in patients with drug trough level  ≤ 5 mg/L 

10231 

10/183 
13/197 7/197 13/197 5/183 9/183 10/183 



• The NOR-SWITCH extension trial 
confirms results from main trial:   

•  a switch from INX to CT-P13 did not lead to an 
increased rate of disease worsening, adverse events 
or immunogenicity concerns in overall study 
population 

Interpretation 



 
Dörner T et al 
Ann Rheum Dis 2016 



Conclusions 

• Most data support that switching/transitioning from originator 
bDMARD to bsDMARD is safe 

• Cost-saving is the major (only?) motivation combined with 
better access to good therapies for more people 

• Nocebo-effect may be an issue and more data are needed on 
how information may improve acceptability and drug retention 

 

 






