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Administration 
device

Strength Pharmaceutical form Humira
Amgevita, 
Halimatoz, 

Hefiya, Hyrimoz

Hulio, 
Imraldi, 
Idacio

Amsparity

Vial 40 mg (50 mg/ml) Solution for injection (sc)   
PFS 20 mg (50 mg/ml) Solution for injection (sc)  
PFS 20 mg (100 mg/ml) Solution for injection (sc) 
PFS 40 mg (100 mg/ml) Solution for injection (sc) 
PFS 40 mg (50 mg/ml) Solution for injection (sc)    
PFS 80 mg (100 mg/ml) Solution for injection (sc) 
Pre-filled pen 40 mg (100 mg/ml) Solution for injection (sc) 
Pre-filled pen 40 mg (50 mg/ml) Solution for injection (sc)    
Pre-filled pen 80 mg (100 mg/ml) Solution for injection (sc) 

Administration 
device

Strength Pharmaceutical form Remicade
Flixabi, 

Inflectra, Zessly
Remsima

Vial 100 mg (100 mg/ml) Powder for concentrate for solution for infusion (iv)   
PFS 120 mg (120 mg/ml) Solution for injection (sc) 
Pre-filled pen 120 mg (120 mg/ml) Solution for injection (sc) 

Administration 
device

Strength Pharmaceutical form Mabthera

Blitzima, 
Ritemvia, 
Rixathon, 
Riximyo, 
Ruxience, 
Truxima

Vial 100 mg (10 mg/ml) Concentrate for solution for infusion (iv)  
Vial 500 mg (10 mg/ml) Concentrate for solution for infusion (iv)  
Vial 1400 mg (120 mg/ml) Solution for injection (sc) 
Vial 1600 mg (120 mg/ml) Solution for injection (sc) 

Supplementary Table 1: Comparison of administration devices, strengths and pharmaceutical forms of approved biosimilar monoclonal antibodies 

Adalimumab

Infliximab

Rituximab



Administration 
device

Strength Pharmaceutical form Herceptin

Herzuma, 
Kanjinti, Ogivri, 

Ontruzant, 
Trazimera

Zercepac

Vial 150 mg (21 mg/ml) Powder for concentrate for solution for infusion (iv)   
Vial 420 mg (21 mg/ml) Powder for concentrate for solution for infusion (iv) 
Vial 600 mg (30 mg/ml) Solution for injection (sc) 

Administration 
device

Strength Pharmaceutical form Avastin
Mvasi, Zirabev, 

Aybintio, 
Equidacent

Vial 100 mg (25 mg/ml) Concentrate for solution for infusion (iv)  
Vial 400 mg (25 mg/ml) Concentrate for solution for infusion (iv)  

Administration 
device

Strength Pharmaceutical form Enbrel
Nepexto, 

Benepali, Erelzi
Vial 25 mg Powder for solution for injection (sc) 
Vial + PFS 10 mg (10 mg/ml) Powder and solvent for solution for injection (sc) 
Vial + PFS 25 mg (25 mg/ml) Powder and solvent for solution for injection (sc) 
PFS 25 mg (50 mg/ml) Solution for injection (sc)  
PFS 50 mg (50 mg/ml) Solution for injection (sc)  
Pre-filled pen 25 mg (50 mg/ml) Solution for injection (sc) 
Pre-filled pen 50 mg (50 mg/ml) Solution for injection (sc)  

Etanercept

Trastuzumab

Bevacizumab



 

 

 

Supplementary Table 2: Immunogenicity

Reference product (INN)

Biosimilar Amgevita Hulio Imraldi Amsparity
Halimatoz / Hefiya / 

Hyrimoz
Idacio Flixabi Zessly Inflectra / Remsima Mvasi Zirabev Ruxience

Rixathon / 

Riximyo

Blitzima / Truxima 

/ Ritemvia
Ogivri Trazimera Ontruzant Herzuma Kanjinti Benepali Erelzi

Phase 1   PK study HV HV HV HV HV HV HV HV Ank. Spondylitis wk 54 HV HV >/=  2°L RA >/=  2°L RA >/=  2°L RA male HV male HV male HV male HV male HV HV HV

Pts with ADA positive samples at any time (BS vs EU vs US) 54% vs 67% vs 55% 69.5% vs 73.3% vs 70.0% 98.4% vs 95.2% vs 100% 85.5% vs 90.0% vs 94.4% 66.5% vs 70.6%* 82.1% vs 83.5% vs 81.3% 47.2% vs 37.7% vs 37.7% 12.2% vs 29.2% vs 22.4% 34.4% vs 32.0 % (EU only) No subjects tested positive NP
10.9% vs 10.8% 

(EU) 
11% vs 21.4%

14% vs 28% vs 

23%
No subjects tested positive 0% vs <1% No subjects tested positive NP NP 0% vs 7/45 EU Enbrel 3 /54 after crossover phase 2

Pts with Nab positive samples at any time (BS vs EU vs US) 18% vs 21% vs 22% 59.3% vs 60.0% vs 56.7% 79.0% vs 80.0% vs 82.5%53.6% vs 61.4% vs 66.2% 59.0% vs 60.8%*
70% comparabe 

between three groups
56.0% vs 70.0% vs 35.0%***83.3% vs 85.7% vs 81.8%*** 19.6% vs 23.0% of total No subjects tested positive NP NP 3.7% vs 1.2% NP NA NA NA NP NP 0% vs 1/7 ** No subjects tested positive

Phase 3  E / S / I study mod/sev RA (RMP = US) mod/sev  RA mod/sev  RA mod/sev  RA mod/sev Psoriasis mod/sev Psoriasis RA RA mod/sev RA adv NSCLC adv NSCLC 1°L adv  FL 1°L adv FL RA MBC MBC Early BC neoadj Early BC neoadj Early BC neoadj mod/sev RA psoriasis

Pts with ADA positive samples at any time (BS vs RMP) 40,2% vs. 40,1% at wk 24:  62% vs. 59,4%** 32,1% vs. 31,2% 44,4% vs. 50,5% 36,8% vs. 34,1% 88,1% vs. 88,4% 62,4% vs. 57,5% 48,6% vs. 51,2% 55,6% vs. 54,3% 1,3% vs. 3,3% 1,5% vs. 1,4% 19,5% vs. 18,8% 0,4% vs. 0,7%** 19% vs. 20%** 3,9% vs. 4,4% 0,3% vs. 0,3%** 0,7% vs. 0,7% 4/271 vs  8/ 278 in neoadj period 0,5% vs. 1,4% 1% vs 7.1% 0% vs 1.9%

Pts with Nab positive samples at any time (BS vs RMP) 9,1% vs. 11,1% at wk 24:  61,1% vs. 59,1%** NP 13,8% vs. 14,0% 80,2% vs. 80,0%*** 46,6% vs. 47,9%*** 92,7% vs. 87,5%*** 79% vs. 85,6%*** NP 0 % 0% vs. 0,9% NP 0,3% vs. 0,7% NP 0,4% vs. 1,3% NP 0,5% vs. 0,5% No subjects tested positive No subjects tested positive 0% vs <1% No subjects tested positive

Immunogen data not reported for 

Additional/Supportive study Psoriasis (RMP = EU) Long term PFS vs AI HV PK: 1°L adv FL Early BC neoadj pK: PFS vs AI

Pts with ADA positive samples at any time (BS vs RMP) wk 16:  55.7% vs 64.2% NA 76.5% vs 70.3% vs 79.7% NA NA NA NA NA NA NA NA NA 4.3% vs 2.9% NA No subjects tested positive NA NA NA NA Erelzi vs IS RMP

Pts with Nab positive samples wk 16:  9.8% vs 13.9% NA 64.7% vs 60.2% vs 62.7% NA NA NA NA NA NA NA NA NA NP NA NA NA NA NA Erelzi vs EU RMP

PK:  ADA- and Nab-positivity was defined as at least one post-dose positive sample

Ph 3:  at any time up to / or before switch 

* RMP EU and US pooled results

** last time point of study

*** proportion of patients positive for ADA

NP: data not presented in EPAR

NA: not applicable or not done

Etanercept (Enbrel)Humira (adalimumab) Remicade (infliximab) Avastin (bevacizumab) Mabthera (rituximab) Herceptin (trastuzumab)



 

PK:  ADA- and Nab-positivity was defined as at least one post-dose positive sample

Ph 3:  at any time up to / or before switch 

* RMP EU and US pooled results

** last time point of study

*** proportion of patients positive for ADA

NP: data not presented in EPAR

NA: not applicable or not done

Development program (main studies)

Amgevita Phase 1 PK bridging study 20110217 in healthy volunteers (Amgevita vs. EU-ada vs. US-ada), Phase 3 study 20120262 in patients with moderate to severe RA (Amgevita vs. EU/US-ada 26 wks - represented), Phase 3 study 20120263 in patients with moderate to severe Ps (Amgevita vs. EU-ada 16 wks and re-randomization to 52 wks)

ADA Assays Format Binding  and Ab Neutralizing Ab Neutralizing activity was tested only against ABP 501, as the binding antibody assay demonstrated the detected ADAs had equivalent binding capability to ABP 501 and adalimumab (US and EU) 

Type of assays: NA

Hulio Phase 1 PK bridging study FKB327-001 in healthy volunteers (Hulio vs. EU-ada vs. US-ada), Phase 3 study FKB327-002 in patients with moderate to severe RA (Hulio vs. US-ada 24 wks - represented -) and long-term extension study FKB327-003 (Hulio vs. US-ada 24 wks and re-randomization to 80 wks)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Imraldi Phase 1 PK bridging study SB5-G11-NHV in healthy volunteers (Imraldi vs. EU-ada vs. US-ada), Phase 3 study SB5-G11-RA in patients with moderate to severe RA (Imraldi vs. EU-ada 24 wks - represented - and re-randomization to 52 wks) 

ADA Assays Format Binding  and Ab Neutralizing Ab Anti-Drug-Antibodies (ADAs) were measured by a bridging ligand-binding electro-chemiluminescent (ECL) assay in both Humira- and SB5-treated patients.   

The neutralising activity was assessed by inhibition of TNF-α binding to immobilised SB5 by circulating ADAs=competitive binding assay

Amsparity 2 x Phase 1 PK bridging study  and B5381001 + B5381007 in healthy volunteers (Amsparity vs. EU-ada vs. US-ada), Phase 3 study B5381002 in patients with moderate to severe RA (Amsparity  vs. EU-ada 26 wks - represented - and re-randomization to 76 wks) 

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Halimatoz / Hefiya / Hyrimoz Phase 1 PK bridging study GP17-104 in healthy volunteers (Halimatoz vs. EU-ada vs. US-ada), Phase 3 study GP17-301 in patients with moderate to severe Ps (Halimatoz vs. Pooled EU-ada /US-ada 16 wks - represented - and re-randomization to 51 wks)

Phase 3 ---51 week data: BS: 35.8% vs Humira (pooled): 45.1%

ADA Assays Format Binding  and Ab Neutralizing Ab ECL bridging assay and Ligand binding assay

Idacio / Kromeya Phase 1 PK bridging study EMR200588-001 in healthy volunteers (Idacio vs. EU-ada vs. US-ada), Phase 3 study EMR200588-002 in patients with moderate to severe Ps (Idacio vs. EU-ada 16 wks - represented - and re-randomization to 50 wks)

ADA Assays Format Binding  and Ab Neutralizing Ab electrochemoluminescence (ECL) assay for detecting anti-adalimumab antibodies (ADAs) and a neutralization antibody (Nab) ECL assay *

Flixabi Phase 1 PK bridging study SB2-G11-NHV in healthy volunteers (Flixabi vs. EU-infliximab vs. US-infliximab), Phase 3 study SB2-G31-RA in patients with moderate to severe RA (Flixabi vs. EU-infliximab 54 wks - represented) 

ADA Assays Format Binding  and Ab Neutralizing Ab ADA were detected in serum samples using a bridging, double antigen format ELISA assay = Bridging ELISA   specific for the antibodies to infliximab.

Zessly Phase 1 PK bridging study GP11-101 in healthy volunteers (Zessly vs. EU-infliximab vs. US-infliximab), Phase 3 study GP11-301 in patients with moderate to severe RA (Zessly vs. EU-infliximab 30 wks - represented - and re-randomization to 54 wks ) 

ADA Assays Format Binding  and Ab Neutralizing Ab two ECL bridging immunogenicity assays were used for the detection of anti-US-licensed Remicade/anti-EU-authorized Remicade and anti-Zessly antibodies.  For ph 3: a single assay strategy was used: ECL bridging assay using labelled Zessly. The assay used is the same as used for Zessly treated subjects in Phase I. 

NADA: two cell-based assays were used in ph1 and one cell-based assay for ph 3

Inflectra / Remsima Phase 1 PK study CT-P13 1.1 in AS patients (Inflectra vs. EU-infliximab 54 wks), Phase 3 study CT-P13 3.1 in patients with moderate to severe RA (Inflectra vs. EU-infliximab 54 wks - represented) 

ADA Assays Format Binding  and Ab Neutralizing Ab (ECL) immunoassay method using tagged CT-P13 and competitive ligand binding assay

Mvasi Phase 1 PK bridging study 20110216 in healthy volunteers (Mvasi vs. EU-beva vs. US-beva), Phase 3 study 20120265 in patients with advanced non-squamous NSCLC (Mvasi vs. EU-beva 19 wks - represented)

ADA Assays Format Binding  and Ab Neutralizing Ab electrochemiluminescence (ECL)-based bridging immunoassay to detect antibodies capable of binding to ABP 215 (Binding Antibody Assay). 

Samples confirmed to be positive for binding antibodies were subsequently tested in a non-cell based target binding assay to determine neutralising activity against ABP 215

Zirabev Phase 1 PK bridging study B7391001 in healthy volunteers (Zirabev vs. EU-beva vs. US-beva), Phase 3 study B7391003 in patients with advanced non-squamous NSCLC (Zirabev vs. EU-beva 19 wks - represented)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Ruxience Phase 1 study B3281001 in patients with RA (Ruxience vs. EU-rituximab) and extension study, Phase 3 study B3281006 in patients with CD20+ LTB-FL (Ruxience vs. EU-rituximab 52 wks - represented)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Rixathon / Riximyo Phase 1 study GP13-201 in patients with RA (Rixathon vs. EU-rituximab), Phase 3 study GP13-301 in patients with AFL (Rixathon vs. EU-rituximab in combination 24 wks - represented - and then maintenance treatment 2,5 years)

ADA Assays Format Binding  and Ab Neutralizing Ab Affinity capture elution (ACE) ELISA for detection of antibodies against rituximab in human RA serum and an electrochemiluminescence (ECL) bridging immunogenicity assay for detection of antibodies against rituximab in human FL serum were used. 

In order to determine neutralizing antibodies a cell-based complement-dependent cytotoxicity (CDC) assay for detection of neutralizing antibody (NAb) in RA serum and a cell-based competitive ligand binding assay (CLB) assay for detection of NAb in FL serum.

Blitzima / Truxima/ Ritemvia Phase 1 study CT-P10 1.1 in patients with RA (Blitzima vs. Mabthera 24 wks- represented and extension period) and extension study CT-P10 1.3, Phase 3 study CT-P10 3.2 in patients with RA (Blitzima vs. Mabthera vs. Rituxan 24 wks - represented - and extension), Phase 1/3 study CT-P10 3.3 in patients with AFL (Blitzima vs. Rituxan 12 wks and extension)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA;  state of the art nad validated immunoassays

Ogivri Phase 1 PK bridging study MYL-Her-1002 in healthy volunteers (Ogivri vs. EU-Herceptin vs. US-Herceptin), Phase 3 study MYL-Her-3001 in patients with HER-2 positive MBC (Ogivri vs. EU-Herceptin combined treatment to 24 wks, then single treatment to 48 wks - represented)

ADA Assays Format Binding  and Ab Neutralizing Ab electro-chemiluminescence ligand binding assay involving biotinylated and s-tagged drug (MYL-1401O or Herceptin) with the MesoScale Discovery (MSD) platform. This technology uses acid dissociation to release any anti-drug (anti-MYL-1401O or anti- Herceptin) antibodies complexed with free drug. Samples were then bound to corresponding biotinylated-drug and to sulfo-tagged drug to form an antibody complex bridge.

NADAs: validated cell based assay

Trazimera Phase 1 PK bridging study B3271001 in healthy volunteers (Trazimera vs. EU-Herceptin vs. US-Herceptin), Phase 3 study B3271002 in patients with HER-2 positive MBC (Trazimera vs. EU-Herceptin combined treatment to 53 wks - represented), Phase 3 study B3271004 in patients with HER-2 positive EBC (Trazimera vs. EU-Herceptin in neoadjuvant setting)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Ontruzant Phase 1 PK bridging study SB3-G11-NHV in healthy volunteers (Ontruzant vs. EU-Herceptin vs. US-Herceptin), Phase 3 study SB3-G31-BC in patients with HER-2 positive EBC or LABC (Ontruzant vs.  EU-Herceptin: neoadjuvant period, then adjuvant period to 52 wks after surgery -represented)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Herzuma Phase 1 PK similarity study CT-P6 1.5 in healthy volunteers (Herzuma vs. US-Herceptin), Phase 3 study CT-P6 3.2 in patients with HER-2 positive EBC (Herzuma vs. US-Herceptin: neoadjuvant period then adjuvant period to 52 wks after surgery ongoing - represented)

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Kanjinti Phase 1 PK bridging study 20130119 in healthy volunteers (Kanjinti vs. EU-Herceptin vs. US-Herceptin), Phase 3 study 20120283 in patients with HER-2 positive EBC (Kanjinti vs. EU-Herceptin: neoadjuvant period - represented - then re-randomization in adjuvant period to 52 wks after surgery)

ADA Assays Format Binding  and Ab Neutralizing Ab A validated ECL bridging immunoassay was used to detect antibodies capable of binding ABP 980, trastuzumab (US), or trastuzumab (EU). All samples positive for binding ADAs were assessed for neutralizing antibodies capable of binding to ABP 980, trastuzumab (US), or trastuzumab (EU) using a target binding assay.

Benepali Ph 1 bridging study SB4-G11-NHV: single dose two period crossover PK, safety and immunogenicity study in HV (Benepali vs EU vs US Enbrel)  Ph 3 study SB4-G31-RA in patients with mod/sev RA (Benepali vs EU Enbrel) up to week 52 

ADA Assays Format Binding  and Ab Neutralizing Ab Type of assays: NA

Erelzi

ADA Assays Format Binding  and Ab Neutralizing Ab Ph 1 bridging study GP15-104: randomized  2 way cross-over single dose PK, safety and immunogenicity study in HV (Erelzi vs EU Enbrel) with PFS;  Ph 3 study GP15-302  in psoriasis patients  (Erelzi vs EU Enbrel) up to week 52 

screening assay (MSD bridging assay), a confirmatory assay (inhibition of the screening signal) and an ELISA-based assay to detect neutralizing antibodies

On type of assay * A one assay approach was used to detect anti-adalimumab in human serum from healthy individuals and patients with psoriasis. This was chosen to minimize the potentially confounding influence of higher inter-assay variability associated with labelling of both MSB11022 and EU-and US-Humira. This approach was agreed upon in one of the scientific advices sought by the Applicant.
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