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INTRODUCTION 
This report provides an update to the comprehensive literature search previously conducted on 
behalf of the Department of Health. To inform activities related to GBMA Education’s Biosimilar 
Education Grant, these reviews examine all international and Australian clinical, academic and 
policy journals in relation to biosimilar medicines.  

The reviews are conducted with an emphasis on ensuring that the evidence is up-to-date in the 
following key topic areas: 

• Comparability of biosimilar medicines to reference biological medicine, specifically in 
reference to substitution (including single switch and multiple switch scenarios), and 
extrapolation of indication 

• Biosimilar medicine uptake related to prescribing and dispensing trends, particularly 
evidence relating to policies on biosimilar medicine use 

• Health outcomes and adverse events of biological and biosimilar medicines from a 
pharmacovigilance perspective, and 

• Current perceptions of biosimilar medicines (qualitative and quantitative evidence) 
relating to awareness, confidence, attitudes and acceptance. 

The broad objectives for the review relate to four stages that influence biosimilar use; that is, the 
national and international regulatory environment that is the foundational determinant of 
biosimilar availability and associated switching and substitution; the subsequent uptake of 
biosimilar medicines by prescribers, pharmacists and participants; outcomes resulting from the 
use of biosimilar medicines outside of the clinical development pathway; and finally the 
stakeholder perceptions that influence uptake, including the factors that modify these 
perceptions such as advocacy and associated programmes. In reflection of this, the following 
central themes have been identified. 

Determining Access and Subsidisation 

This theme is based on the clinical development pathway of biosimilar medicines, including 
phase I studies through to the design and conduct of phase III clinical trials to provide evidence 
of similarity in clinical safety and efficacy in specific patient populations. 

As a strong determinant informing policy relating to biosimilar access and use, this theme also 
examines the economic impact of the introduction of biosimilar medicines. 

Biosimilar Medicine Uptake 

This theme examines uptake, switching and substitution of biosimilar medicines, including the 
international status and a specific focus on policy changes involving prescribers, pharmacists 
and patients. 

Health Outcomes and Adverse Events 

This theme captures evidence related to pharmacovigilance activities required to detect adverse 
events and health outcomes with biosimilar medicines, specifically to determine the impact of 
substitution, switching and extrapolation of indication.  

Stakeholder Perceptions 

This theme encompasses the literature pertaining to evaluating and improving the awareness, 
confidence, attitudes and acceptance of biosimilar medicines by stakeholders, including 
literature that describes or evaluates any existing programs that aim to increase stakeholder 
understanding and confidence in biosimilar medicines. 
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OVERVIEW OF THE LITERATURE 
This report includes literature published between 1 October 2019 and 31 December 2019.  

The following figure summarises the literature reviewed in this update period (follow hyperlinks 
within diagram to corresponding study summaries). 

 

 

 

 

Determining Access  
and Subsidisation 

Biosimilar Medicine 
Uptake 

Health Outcomes  
and Adverse Events 

Stakeholder Perceptions 

Phase I Clinical Trials 
Infliximab 1 study 

Rituximab 1 study 

Bevacizumab 1 study 
Insulin Glargine 1 study 

Insulin Aspart 1 study 

Phase III Clinical Trials 
Adalimumab 1 study 
Etanercept 1 study 
Rituximab 1 study 

Darbepoetin Alfa 1 study 
Insulin Glargine 1 study 

Insulin Aspart 2 studies 

Pharmacoeconomic Analyses 
6 studies 

Infliximab 3 studies 

Etanercept 1 study 

Rituximab 1 study 

Filgrastim 2 studies 

Erythropoietin 1 study 

Infliximab 6 studies 
Etanercept 2 studies 
Somatotropin 1 study 

Patients 6 studies 

Health Professionals 1 study 

Appendix 2: Technical 
11 manuscripts 

Appendix 1: Educational/Review Articles 
20 manuscripts 

Manuscripts provided for reference  
but not summarised 
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DETERMINING ACCESS AND SUBSIDISATION 
Phase I Clinical Trials 

In the development and regulatory evaluation process of potential biosimilar medicines, compounds that demonstrate appropriate results in the 
extensive physicochemical and pharmacological characterisation are then subjected to clinical evaluation in phase I studies to compare their 
pharmacokinetic (PK) characteristics with those of the reference product. As these studies are specifically designed to assess pharmacokinetic 
endpoints these studies are typically conducted in healthy volunteers but may be conducted in participants depending upon a range of factors such 
as the potential risks associated with the use of the agent. 

During the current update period, there were five papers that reported phase I and pharmacokinetic studies comparing a potential biosimilar 
medicine with a reference product. In each of the trials reported, the potential biosimilar met the pre-specified acceptance criteria for the relevant 
pharmacokinetic/pharmacodynamic parameter endpoints. A summary of the results of these studies are presented in Table 1. 
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TABLE 1: Summary of phase I and pharmacokinetic studies of potential biosimilar medicines 

Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

INFLIXIMAB 

ABP 710 Remicade® (US 

and EU) 

Randomised, single-blind, 

three-arm, parallel, single-

dose study 

Healthy adults (n=150, 

randomised 1:1:1) 

90% CI of the ratio of 

geometric least square 

means for AUC0-last, 

AUC0-inf and Cmax were 

within the pre-defined 

equivalence interval of 

80-125% for the 

comparisons of ABP 710 

with either US Remicade® 

or EU Remicade®, and 

between US Remicade® 

and EU Remicade®. 

On Day 57 (end of study), 

ADAs were detected in 

39.6%, 32.0% and 27.1% of 

subjects administered ABP 

710, US Remicade® and EU 

Remicade®, respectively. 

At the same timepoint, 

neutralising ADAs were 

detected in 12.5%, 10.0% 

and 18.8% of subjects 

administered ABP 710. US 

Remicade® and EU 

Remicade®, respectively. 

PK parameters were 

similarly affected by 

binding ADA status for the 

three treatments. 

Chow et al1 
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Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

RITUXIMAB 

DRL-Rituximab MabThera® Randomised, double-blind, 

two-arm, parallel, 

multiple-dose study 

Treatment naïve patients 

with diffuse large B-cell 

lymphoma (n=151, 

randomised 1:1) 

90% CI of the ratio of 

geometric least square 

means for Cycle 1 AUC0-21d, 

and Cmax were within the 

pre-defined equivalence 

interval of 80-125% for the 

comparison of DRL-

Rituximab and 

MabThera®. 

No significant differences 

in secondary efficacy and 

PD endpoints were 

observed. 

At the end-of-study visit, 

one patient in the DRL-

Rituximab group and two 

patients in the MabThera® 

group developed binding 

ADAs, but tested negative 

for neutralising ADAs. 

Viswabandya et al2 
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Biosimilar 

Candidate 

Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

BEVACIZUMAB 

PF-06439535 Avastin® Randomised, double-blind, 

two-arm, parallel, multiple-

dose study 

Patients with advanced 

non-squamous, non-small 

cell lung cancer (n=719, 

randomised 1:1) 

Undertaking a population 

pharmacokinetic approach, 

drug product was not 

identified as a significant 

covariate effect on CL 

(1.02, 95%CI: 0.973 – 1.07) 

or Vc (1.07, 95%CI: 0.995 – 

1.18). 

Not reported. Li et al3 
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Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

INSULIN GLARGINE 

MYL-1501D Lantus® (US and 

EU) 

Randomised, double-blind, 

three-arm, crossover, 

single-dose study 

Patients with Type 1 

Diabetes Mellitus (n=114, 

randomised 1:1:1) 

90% CI of the ratio of 

geometric least square 

means for PK (AUC0-30h 

and Cmax) and PD (AUCGIR-

30h and GIRmax) 

parameters were within 

the pre-defined 

equivalence interval of 

80-125% for the 

comparisons of MYL-

1501D with either US 

Lantus® or EU Lantus®, 

and between US Lantus® 

and EU Lantus®. 

Not reported. Heise et al4 
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Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

INSULIN ASPART 

SAR341402 NovoLog® (US) 

and NovoRapid® 

(EU) 

Randomised, double-blind, 

three-arm, crossover, 

single-dose study 

Patients with Type 1 

Diabetes Mellitus (n=30, 

randomised 1:1:1) 

90% CI of the ratio of 

geometric least square 

means for PK (AUC0-last, 

AUC0-inf and Cmax) and PD 

(AUCGIR-12h) parameters 

were within the pre-

defined equivalence 

interval of 80-125% for the 

comparisons of 

SAR341402 with either 

NovoLog® or 

NovoRapid®, and 

between NovoLog® and 

NovoRapid®. 

Not reported. Kapitza et al5 
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Phase III Clinical Trials 

Potential biosimilar medicines that demonstrate appropriate pharmacokinetic parameters in 
phase I studies are then subject to phase III clinical trials to evaluate efficacy and safety 
outcomes in comparison with the reference product. Within the update period there were seven 
reports of phase III trials of potential biosimilars. 

 

ADALIMUMAB 

Genovese et al:  FKB327, an adalimumab biosimilar, versus the reference product: results of a 
randomized, Phase III, double-blind study, and its open-label extension6 

SPONSOR: Fujifilm Kyowa Kirin Biologics Co., Ltd. 

REFERENCE PRODUCT: Humira® 

OBJECTIVE(S): To compare the efficacy, serum drug concentrations, immunogenicity, and 
safety of a proposed adalimumab biosimilar (FKB327) with the adalimumab reference product in 
combination with methotrexate in participants with moderate-to-severe, active rheumatoid 
arthritis (RA). 

DESIGN: Randomised (1:1), double-blind, parallel-arm, active-comparator phase III study (period 
I) and open-label extension study (period II). Prior to commencing period II participants were re-
randomised so that two thirds remained on the same treatment that they received in period I 
(either FKB327 or reference product) and one third switched to the alternate product. 

SAMPLE SIZE: 728 participants received study treatment in period I, FKB327 = 366, reference 
product = 362; 661 participants completed period I, FKB327 = 333, reference product = 328; 645 
participants enrolled in period II, continued reference product = 213, continued FKB327=216, 
switched from FKB327 to reference product = 108, switched from reference product to FKB327 
= 108 

PATIENT CHARACTERISTICS: Active RA (as defined by the revised American College of 
Rheumatology (ACR) criteria), taking methotrexate (oral or parenteral) for ≥ 3 months prior to 
screening at a stable dose of 10–25 mg/week for ≥ 8 weeks with concomitant folic acid dose of ≥ 
5 mg/ week, proportion with prior use of at least one TNF inhibitor = 7.5% (reference product) 
vs 6% (FKB327) 

EQUIVALENCE CRITERIA: Containment of the 95%CI for the difference in American College of 
Rheumatology (ACR20) response rate at week 24 within ± 13% (EU CHMP).  Containment of the 
90%CI for the difference in ACR20 response rate at week 24 within − 12 to + 15% (US FDA).  

RESULTS: At week 24, an ACR20 response was achieved in 75.7% (n = 271/358) of participants 
in the reference product group as compared with 74.1% (n = 269/363) of participants in the 
FKB327 group. The 95% CI for treatment difference (FKB327–RP) was − 7.9 to 4.7 which was 
within the predefined ± 13% equivalence criteria (EU CHMP). The 90% CI for treatment difference 
was − 7.3 to 3.6 which was within the predefined − 12 to + 15% equivalence criteria (US FDA). At 
week 24, 201 (55.5%) participants in the reference product group were positive for anti-drug 
antibodies as compared with 212 (57.9%) participants in the FKB327 group. No injection site 
reactions were reported by 95.6% of participants in the reference product group as compared 
with 94.4% in the FKB327 group. 

During the open-label extension period treatment response was maintained irrespective of 
treatment group. At week 54, 52.2% of participants that continued treatment with FKB327 were 
anti-drug antibody positive as compared with 51.6% of those that continued treatment with 
reference product, 61% of those that switched from FKB327 to reference product and 45.2% of 
those that switched from reference product to FKB327. 
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ETANERCEPT 

Yamanaka et al:  A Comparative Study to Assess the Efficacy, Safety, and Immunogenicity of 
YLB113 and the Etanercept Reference Product for the Treatment of Patients with Rheumatoid 
Arthritis7 

SPONSOR: Yoshindo Lupin Biologics Ltd. and Mylan Inc 

REFERENCE PRODUCT: Enbrel® 

OBJECTIVE(S): To compare the efficacy, safety and immunogenicity of a proposed etanercept 
biosimilar (YLB113) with reference product etanercept in conjunction with methotrexate in 
participants with moderate-to-severe rheumatoid arthritis (RA).  

DESIGN: Randomised (1:1), double-blind, parallel-arm, active-comparator phase III study (stage 
A) followed by a blinded extension study in which eligible participants continued in a treatment 
extension study and continued to receive the same product (stage B) or switched to the 
alternate product (stage C). Stages B and C were double-blind. 

SAMPLE SIZE: 528 participants randomised, reference product = 262, YLB113 = 266; 471 
participants continued in the treatment extension study (stage B), reference product = 235, 
YLB113 = 236; 18 participants continued in the switching study (stage C), switched from 
reference product to YLB113 = 8, switched from YLB113 to reference product = 10  

PATIENT CHARACTERISTICS: Diagnosed with RA according to the 2010 ACR/European League 
Against Rheumatism (EULAR) classification criteria, taking methotrexate for ≥ 3 months prior to 
screening at a stable dose of 6–25 mg/week for ≥ 6 weeks 

EQUIVALENCE CRITERIA: Containment of the 95%CI for the difference in American College of 
Rheumatology (ACR20) response rate at week 24 within ± 15% 

RESULTS: At week 24, an ACR20 response was achieved in 87.1% of participants in the reference 
product group as compared with 81.3% of participants in the YLB113 group, equating to a 
difference of -5.8% with a 95%CI of -11.8 to 0.2 which was within the predefined equivalence 
criteria. The proportion of participants that tested positive for antidrug antibodies during stage 
A and stage B was 9.4% in the reference product group as compared with 0.8% in the YLB113 
group. By week 24 injection site reactions occurred 13.5% of participants in the reference 
product group as compared with 3.8% in the YLB113 group. Three participants who experienced 
injection site reactions with reference product during stage A did not subsequently experience 
injection site reactions in stage C after switching to YLB113 and three participants reported 
newly developed injection site reactions in stage C after switching from YLB113 to reference 
product.  

REVIEWER COMMENTARY: The observation of reduced injection site reactions with YLB113 as 
compared with reference etanercept is consistent with experience with the etanercept biosimilar 
SB4*  

 
* Emery P, Vencovsky J, Sylwestrzak A et al. A phase III randomised, double-blind, parallel-group study comparing SB4 
with etanercept reference product in patients with active rheumatoid arthritis despite methotrexate therapy. Ann Rheum 
Dis 2017; 76: 51-7 
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RITUXIMAB 

Sharman et al:  A Randomized, Double-Blind, Efficacy and Safety Study of PF-05280586 (a 
Rituximab Biosimilar) Compared with Rituximab Reference Product (MabThera®) in Subjects 
with Previously Untreated CD20-Positive, Low-Tumor-Burden Follicular Lymphoma (LTB-FL) 8 

SPONSOR: Pfizer Inc 

REFERENCE PRODUCT: MabThera® (EU) 

OBJECTIVE(S): To compare the efficacy, safety, immunogenicity, PK, and pharmacodynamics 
(PD) of a rituximab biosimilar (PF-05280586) with reference rituximab in participants with 
previously untreated CD20-positive low-tumour-burden follicular lymphoma (LTB-FL). 

DESIGN: Randomized, double-blind, comparative clinical study 

SAMPLE SIZE: 394 participants randomised, reference product = 198, PF-05280586 = 196 

PATIENT CHARACTERISTICS:  Mean age (years) = 58.3 (reference product) vs  58.7 (PF-
05280586); proportion with FLIPI2 risk classification of medium = 64.1% (reference product) vs 
67.9% (PF-05280586), proportion with FLIPI2 risk classification of high = 6.6% (reference 
product) vs 4.6% (PF-05280586); proportion with baseline anti-drug antibody positivity = 8.7% 
(reference product) vs 7.2% (PF-05280586)  

EQUIVALENCE CRITERIA: Containment of the 95%CI for the overall response rate (the 
percentage of subjects achieving complete response (CR) or partial response (PR) difference 
between treatment groups at week 26 within ± 16% or ± 14.9% 

RESULTS: The overall response rate at week 26 was 70.7% in the reference product group as 
compared with 75.5% in the PF-05280586 group, equating to a difference of 4.66% with a 
95%CI of -4.16 to 13.47 which was within the predefined criteria of ±16% and ± 14.9%. Infusion-
related reactions occurred in 29.9% of participants in the reference product group as compared 
with 25% in the PF-05280586 group. Serious infections occurred in 7.6% of participants in the 
reference product group as compared with 8.6% in the PF-05280586 group. Overall, antidrug 
antibodies were detected in 19.8% of participants in the reference product group as compared 
with 22.1% in the PF-05280586 group. 

REVIEWER COMMENTARY: This manuscript provides some technical investigation of anti-drug 
antibodies but interpretation of these results is difficult as limited details are provided. It is 
stated that anti-drug antibodies were assessed using “a validated drug-specific assay” that was 
“semi-quantitative”. Anti-drug antibody positivity was defined in the basis of a titre ≥ 1.88. 
Samples that were identified as positive for anti-drug antibodies were tested using both the 
anti-PF-05280586 and anti-rituximab assays. The authors then report cross-reactivity figures, 
but limited details are provided and interpretation is difficult, particularly in the context of a 
semi-quantitative assay and the threshold titres required for classification as anti-drug antibody 
positive. 
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DARBEPOETIN ALFA 

Kim et al:  Efficacy and Safety of CKD-11101 (Proposed Biosimilar of Darbepoetin-Alfa) Compared 
with Darbepoetin-Alfa in Patients on Hemodialysis: A Randomized, Double-Blinded, 
Parallel-Group Phase III Study9 

SPONSOR: Chong Kun Dang Pharm 

REFERENCE PRODUCT: NESP® 

OBJECTIVE(S): To compare the efficacy and safety of a proposed darbepoetin-alpha biosimilar 
(CKD-11101) with reference product darbepoetin-alfa when administered intravenously to 
participants with end-stage renal disease who are undergoing haemodialysis. 

DESIGN: Randomized, double-blind, multi-centre, phase III clinical trial, 12-16 week stabilisation 
period followed by 20 week maintenance period 

SAMPLE SIZE: 403 participants randomised, reference product = 200, CKD-11101 = 203 

PATIENT CHARACTERISTICS: Mean age (years) = 59.2 (reference product) vs 59.5 (CKD-11101), 
mean baseline haemoglobin (g/dL) = 11.1 (reference product) vs 11.0 (CKD-11101) 

PRIMARY ENDPOINT: Containment of the 95%CI for the average haemoglobin change between 
the two groups within ±0.5 g/dL.  

RESULTS: Following 20 weeks of administration the average haemoglobin level was 11.11 ± 0.70 
g/dL in the reference product group as compared with 11.03 ± 0.79 g/dL in the CKD-11101 group. 
The mean difference between the baseline and evaluation haemoglobin levels was 0.03 g/dL in 
the reference product group as compared with -0.01g/dL in the CKD-11101 group, equating to a 
difference of -0.04 g/dL with a 95%CI of -0.19 to 0.12 which was within the predefined 
equivalence limit of  ±0.5 g/dL. There was no significant difference in the proportion of 
participants that experienced a dose change (p=0.3309). 
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INSULIN GLARGINE 

Blevins et al:  Efficacy and Safety of MYL-1501D Versus Insulin Glargine in Patients With Type 1 
Diabetes Mellitus: Results of the INSTRIDE 3 Phase 3 Switch Study10 

SPONSOR: Mylan Inc and Biocon Limited 

REFERENCE PRODUCT: Lantus® 

OBJECTIVE(S): To compare the efficacy, insulin dose, safety, and immunogenicity of maintained 
treatment with reference insulin glargine with multiple switching biosimilar insulin glargine 
(MYL-1501D) and reference insulin glargine in participants with type 1 diabetes mellitus who had 
received reference insulin glargine in in the INSTRIDE 1 study. 

DESIGN: Open-label, randomized, parallel-group, phase 3 study. Participants were randomised 1:1 
to continue reference insulin glargine or to a treatment-switching sequence in which participants 
switched from reference insulin glargine to MYL-1501D for 12 weeks, followed by reference 
insulin glargine for 12 weeks before switching back to MYL-1501D for 12 weeks. 

SAMPLE SIZE: 127 participants randomized, continue reference insulin glargine = 63, switching 
sequence = 64 

PATIENT CHARACTERISTICS: Participants who successfully completed 52 weeks of reference 
insulin glargine treatment in the INSTRIDE 1 study; mean HbA1c (%) at baseline =  7.9 (continue 
reference group) vs 7.6 (switching group); baseline total daily insulin dose (U/kg) = 0.72 
(continue reference group)  vs 0.68 (switching group), baseline basal insulin dose (U/kg) = 0.36 
(continue reference group) vs 0.31 (switching group) 

EQUIVALENCE CRITERIA: Containment of the 95% confidence interval of the difference of the 
mean change in HbA1c from baseline to week 36 between the two groups within ±0.4%. 

RESULTS: The mean change in HbA1c from baseline to week 36 was −0.06 for the group that 
continued reference insulin glargine as compared with −0.05 switching group, equating to a 
difference of 0.01 with 95% CI of −0.085 to 0.101 which was withing the predefined equivalence 
criteria of ±0.4%. There was statistically significant increase in the mean daily basal insulin dose 
in the switching group at week 4 (change from baseline, 0.01 U/kg; P=0.022) with basal insulin 
doses remaining stable thereafter and accordingly there a statistically difference in the change 
in daily basal insulin dose at week 36 (treatment period 3) between the switching group and 
reference insulin glargine treatment sequence groups (0.019 U/kg; 95% CI, 0.007-0.031; 
P=0.002). There were no statistically significant differences in total daily insulin dose between 
the groups at any time point. The treatment-emergent antibody response rate was 14.3% in the 
reference product group as compared with 14.1 in the switching group. 

REVIEWER COMMENTARY: Whilst there was a statistically significant increase in the basal 
insulin dose in the group that underwent the switching sequence the changes were small, with 
the changes in dose occurring during the first 4 weeks with doses remaining stable thereafter. 
On this basis the changes were not considered by the authors to be clinically significant. 
Additionally, despite the fact that all participants who entered this study had previously received 
reference product insulin glargine the baseline basal insulin doses were lower in the group that 
underwent switching. 
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INSULIN ASPART 

Garg et al:  Efficacy and safety of insulin aspart biosimilar SAR341402 versus originator insulin 
aspart in people with diabetes treated for 26 weeks with multiple daily injections in combination 
with insulin glargine: A randomized, open-label trial (GEMELLI 1)11 

SPONSOR: Sanofi 

REFERENCE PRODUCT: NovoLog®/NovoRapid® 

OBJECTIVE(S): To compare the efficacy, safety, and immunogenicity of biosimilar insulin aspart 
(SAR341402) with reference product insulin aspart (NovoLog®/NovoRapid®) in participants 
with type 1 or type 2 diabetes (T2D) treated with multiple daily injections in combination with 
insulin glargine. 

DESIGN: Randomized, open-label, phase 3 study  

SAMPLE SIZE: 597 participants randomized 1:1, participants that completed 26-week treatment 
period = 274/296 (reference product), 279/301 (SAR341402) 

PATIENT CHARACTERISTICS: Mean age (years) = 47.8 (reference product) vs 48.4 
(SAR341402); proportion of patients with type 1 diabetes = 83.4% (reference product) vs 83.1% 
(SAR341402); proportion using only insulin aspart as their mealtime insulin = 54.4% (reference 
product) vs 56.5% (SAR341402); baseline HbA1c (%) = 7.94 (reference product) vs 8.00 
(SAR341402); proportion with anti-insulin antibodies at baseline = 36.7% (reference product) vs 
35.3% (SAR341402) 

EQUIVALENCE CRITERIA: Containment of the 95% confidence interval of the difference of the 
mean change in HbA1c from baseline to week 36 between reference product insulin aspart and 
SAR341402 within ±0.3%. 

RESULTS: The mean change in HbA1c at week 26 from baseline was -0.30 in the reference 
product group as compared to -0.38 in the SAR341402 group. The least squares mean 
treatment difference at week 26 was -0.08 with a 95%CI of -0.192 to 0.039 which was within the 
predefined equivalence criteria of ±0.3%. There were no clinically significant changes in insulin 
doses over the 26-week treatment period with a mean decrease from baseline to week 26 of -
0.011 U/kg in the SAR341402 group and a mean increase of 0.011 U/kg in the reference product 
group. Severe hypoglycaemia occurred in 3.4% of participants in the reference product group as 
compared with 4.0% in the SAR341402 group. The proportion of participants with treatment-
emergent anti-insulin antibodies or boosted pre-existing anti insulin antibodies over the 
treatment period was 20.5% in the reference product group as compared with 16.9% in the 
SAR341402 group. 
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Thasher et al:  Safety and tolerability of insulin aspart biosimilar SAR341402 versus originator 
insulin aspart (NovoLog®) when used in insulin pumps in adults with type 1 diabetes: A 
randomized, open-label clinical trial12 

SPONSOR: Sanofi 

REFERENCE PRODUCT: NovoLog®/NovoRapid® 

OBJECTIVE(S): To compare the efficacy, safety, and immunogenicity of biosimilar insulin aspart 
(SAR341402) with reference product insulin aspart (NovoLog®/NovoRapid®) when delivered 
via an insulin pump in adults with type 1 diabetes. 

DESIGN: Open-label, active-controlled, two-sequence, two-period, crossover study 

SAMPLE SIZE: 45 participants randomized, reference product followed by SAR341402 = 21, 
SAR341402 followed by reference product = 24 

PATIENT CHARACTERISTICS: Mean age = 43.1 years; median duration of diabetes = 22.7 years; 
median duration of continuous subcutaneous insulin infusion = 8.2 years; median duration of 
current pump use = 2.1 years 

PRIMARY ENDPOINT: The number of participants who experienced at least one infusion set 
occlusion, as indicated by a required infusion set change due to the failure to correct 
hyperglycemia (plasma glucose ≥250 mg/dL [13.9 mmol/L]) within 60 minutes (interval 45 to 
90 minutes) by an insulin bolus administered via the insulin pump, excluding episodes due to 
malfunction of the insulin pump. 

RESULTS: A total of 12 participants (27.9%) experienced at least one infusion set inclusion whilst 
receiving reference product as compared with 14 (32.6%) whilst receiving SAR341402, equating 
to a risk difference of 4.1% with a 95CI% of -9.3% to 17.4%. Eight participants reported infusion 
set occlusions with both products, four reported occlusions with reference product only and six 
reported occlusions with SAR341402 only. The total number of infusion set occlusions was 24 
for reference product and 33 for SAR341402. 

REVIEWER COMMENTARY: This study was not blinded due to differences in the size and shape 
of the reference product and SAR341402 cartridges. 
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Pharmacoeconomic Analyses 

Once biosimilarity of potential biosimilars against the reference product has been established 
through phase I and III trials, it is the national and international regulatory environment that is 
the foundational determinant of use. Within this quarterly update period, six publications were 
identified that examined the economic impact of the introduction of biosimilars 

 

Mansell et al: Potential cost-savings from the use of the biosimilars filgrastim, infliximab and 
insulin glargine in Canada: A retrospective analysis13 

SPONSOR: Apobiologix 

LOCATION(S): Canada 

DATES: July 2016 – June 2018 

OBJECTIVE(S): To examine biosimilar use for filgrastim, infliximab and insulin glargine over the 
study period, and estimate potential drug cost savings associated with higher rates of biosimilar 
use.  

DESIGN: Canadian drugstore and hospital purchases data, obtained from IQVIVA, were used to 
estimate costs per unit and unit volume for biosimilars and originator biologics within each 
Canadian province. The time horizon was limited to the study period, and therefore no 
discounting over time was included.  

RESULTS: Biosimilar use increased over the study period, with an overall biosimilar use of 7.8% 
for insulin glargine, 27% for filgrastim and 3.0% for infliximab. Overall, the three biosimilars 
accounted for 4.2% of total drug costs and originator products accounted for 95.8%. A total of 
$1 billion could have potentially been saved during the study period if there had been a 100% 
uptake of biosimilars over the originator product, based on the average discounted price. In a 
scenario that assumes 20% of originator units were not considered suitable for conversion to a 
biosimilar, a cost saving of $838 million would have been expected. 
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Curtis et al: Will savings from biosimilars offset increased costs related to dose escalation? A 
comparison of infliximab and golimumab for rheumatoid arthritis14  

SPONSOR: None 

LOCATION(S): USA 

DATES: 2012 - 2016 

OBJECTIVE(S): To perform a cost analysis of infliximab and golimumab treatment, incorporating 
considerations of dose escalation; secondary analysis examined the cost reduction required for 
the biosimilar to maintain infliximab cost savings at high doses. 

DESIGN: Centers for Medicare and Medicaid Services fee-for-service Medicare data was used to 
estimate patients with rheumatoid arthritis initiating treatment with either infliximab or 
golimumab, dose escalation, persistence on treatment and amount paid by the Medicare 
program.  

RESULTS: Medicare data indicated that approximately half of patients treated with infliximab 
and less than 5% of patients treated with golimumab were dose escalated. Of the infliximab 
administrations, fewer than 1% were for the biosimilar infliximab. Data indicated that for 
infliximab doses ≥8mg/kg, stable dose golimumab treatment was more favourable in terms of 
cost. Modelling scenarios examining infliximab cost reduction with biosimilar use, indicated that 
discounts of 25-50% would be needed in order to yield a lower cost for infliximab compared to 
golimumab. 
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Delgado Sanchez et al: Comparative cost analysis of intravenous and subcutaneous 
administration of rituximab in lymphoma patients15  

SPONSOR: None 

LOCATION(S): Son Espases University Hospital, Spain 

DATES: 2017 

OBJECTIVE(S): To compare the direct costs of IV and SC rituximab in lymphoma patients; 
secondary analyses explored impact of the use of biosimilar IV rituximab.  

DESIGN: Study data were obtained from a single institution prescribing records and pharmacy 
management software. Day centre occupation costs were obtained from published data from 
the Balearic Island Government. Nursing costs were obtained from hospital standard rates. 

RESULTS: Based on use of the IV originator rituximab, the median total costs per cycle was 
€1956 for IV treatment, compared with €1460 for SC treatment. Biosimilar IV rituximab 
represented a drug costs saving of 15% compared to originator IV rituximab, which would have 
translated to a median total cost per cycle of €1792, 8% lower than originator IV rituximab 
treatment but 19% higher than SC rituximab treatment. For equivalent IV and SC direct 
treatment costs, it would have been necessary for the costs of the IV presentation to be 34% 
lower than the price of the SC rituximab.  
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Mori et al: Cost effectiveness of sequential teriparatide/alendronate versus alendronate-alone 
strategies in high-risk osteoporotic women in the US: Analyzing the impact of generic/biosimilar 
teriparatide16 

SPONSOR: None 

LOCATION(S): US 

DATES: Costs estimated in 2018 US dollars 

OBJECTIVE(S): To compare the direct costs of teriparatide followed by alendronate treatment 
and alendronate treatment alone in high-risk osteoporotic women; secondary analyses explored 
impact of the use of biosimilar teriparatide.  

DESIGN: A Markov model was used to examine costs of 2 years of teriparatide treatment 
followed by 10 years of alendronate treatment compared with 10 years of alendronate treatment 
alone. Model inputs were based on published data. It was assumed that each participant would 
sustain one fracture during each year, and that teriparatide use was 10% originator and 90% 
biosimilar. Sensitivity analysis examined how teriparatide cost reduction affected cost-
effectiveness. 

RESULTS: The ICERs of sequential teriparatide/alendronate compared with alendronate alone 
were greater than $280,000 per QALY at all ages examined. Sensitivity analysis indicated that 
the cost of biosimilar teriparatide would need to be 65% to 85% lower than the originator 
teriparatide for the sequential teriparatide/alendronate treatment to be cost-effective. 



Return to OVERVIEW 

Quarterly Update:  October – December 2019 |   22 

San Juan Rodriguez et al: Trends in list prices, net prices and discounts for originator biologics 
facing biosimilar competition17 

SPONSOR: Non-commercial 

LOCATION(S): US 

DATES: January 2007 – June 2018 

OBJECTIVE(S): To examine changes in the cost of filgrastim, pegfilgrastim infliximab and insulin 
glargine biologics have changed with biosimilar competition.  

DESIGN: Pricing data was obtained from SSR Health, which provides quarterly estimates of list 
prices, net prices, Medicaid discounts, and discounts in other payers for branded products with 
US sales reported by publicly traded companies. 

RESULTS: In all 4 cases, net prices of originator biologics decreased following the market entry 
of biosimilars (7.7% filgrastim, 7.4% pegfilgrastim, 13.6% infliximab and 23.5% insulin glargine per 
year). For infliximab and insulin glargine, decreases in net prices had commenced 2 to 3 years 
before the commercialization of competitors; however, decreases further accelerated following 
competitor entry. Decreases in net prices were primarily due to increases in manufacturer 
discounts, specifically in payers other than Medicaid. 
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Tesar et al: The impact of implemented regulations on biosimilars in Slovakia18 

SPONSOR: Partial funding by the Association of Generic Drug Manufacturers in Slovakia 

LOCATION(S): Slovakia 

DATES: 2006 – September 2018 

OBJECTIVE(S): To review the legislative provisions on reimbursement of, and access to, 
biosimilars in Slovakia, and estimate the cost savings lost due to limited biosimilar availability. 

DESIGN: Publicly available documents from the Slovak Ministry of Health were used to review 
reimbursement submissions and assessments relating to biosimilar access in Slovakia. 
Opportunity costs was calculated using sales data from the State Institute for Drug Control. 
Results were validated using health insurance data from the National Health Information Centre. 

RESULTS: During the assessment period, 14 dossiers for biosimilars were submitted in Slovakia; 
this compares with the approval of 47 biosimilars by the EMA during the same period. It is 
estimated, that the Slovak Healthy Budget could have saved €28-40 million per year if 
biosimilars with marketing approval were available on the Slovak market, assuming a 25-35% 
reduction in cost compared to that of the originator products. 
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BIOSIMILAR MEDICINE UPTAKE 
This theme examines uptake, switching and substitution of biosimilar medicines, including the 
international status and a specific focus on policy changes involving prescribers, pharmacists 
and patients. During the update period, there were five papers published examining this theme. 

 

INFLIXIMAB 

Jenson et al: The Danish model for the quick and safe implementation of infliximab and 
etanercept biosimilars19 

SPONSOR: No funding declared 

LOCATION(S): Denmark 

DESIGN: Daily consumption of biologic medicines in Danish hospitals is recorded and monitored 
by the pharmaceutical service responsible for bulk buying expensive medicines in the Danish 
public health setting (Amgros). Monthly aggregate usage (defined daily dose) and drug cost for 
infliximab and etanercept originators and biosimilars in Danish hospitals and community 
pharmacies was reported before and after the introduction of biosimilars into the Danish market. 

DATES: January 2012 – July 2018. 

OBJECTIVE(S): This manuscript describes the implementation of infliximab and etanercept 
biosimilars in the Danish public health service 

RESULTS: A centralised tender process is used in Denmark to bulk buy and supply medicines to 
hospitals where biologic medicines are supplied free of charge in the outpatient clinic setting. 
Purchase of biologic medicines through community pharmacies was negligible. The Council for 
the use of Expensive Hospital Medicines (RADS) made the decision to undertake a non-medical 
‘fast and complete shift to biosimilars’ as they enter the Danish market. A taskforce was 
established to implement this change, prepare for any potential problems and communicate 
with major stakeholders. Initiatives such as mandatory registration of batch numbers and 
reporting of adverse events was adopted to address concerns with the shift. The infliximab 
biosimilar Remsima® became available in March 2015 and accounted for 90.6% of infliximab 
usage by July 2015 and 97.6% in 2016. During this period the cost of infliximab reduced by two-
thirds and the average monthly usage of infliximab increased from approximately 200,000 to 
300,000 defined daily doses. The shift to Inflectra® after its introduction in September 2017 was 
even faster, with Inflectra® uptake reaching 98.5% by November 2017. The etanercept biosimilar 
Benepali® became available in April 2016, with a Benapali® uptake of 84.2% by 2017. The 
authors noted that therapeutic indications for biosimilar Benapali® do not cover all of the 
Enbrel® indications and hence 100% uptake was not expected.         
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INFLIXIMAB, ETANERCEPT & RITUXIMAB 

Saxby et al: A novel approach to support implementation of biosimilars within a UK tertiary 
hospital20 

SPONSOR: None 

LOCATION(S): UK 

DESIGN: The rate of biosimilar uptake was monitored by the Drug and Therapeutics Committee 
for infliximab, etanercept and rituximab. A multidisciplinary Biologic Steering Group (BSG) was 
established to review applications submitted by clinicians to retain or revert individual patients 
on originator brands of biologic medicines on specific grounds. Applications were assessed by 
the BSG for eligibility based upon efficacy, safety, tolerability or social circumstances. This paper 
reports the decisions and outcomes from these applications. 

DATES: January 2016 - April 2018 

OBJECTIVE(S): This manuscript reports the process undertaken by the Drug and Therapeutics 
Committee to manage non-medical switching of patients to biosimilars over a 12-month target 
period in a UK tertiary hospital setting and biologic uptakes    

RESULTS: The 12-month switch period for etanercept and infliximab occurred between January 
2016 and January 2017 and between April 2017 and April 2018 for rituximab. During this period 
1299 patients were identified as eligible for switching to their respective biosimilar, of these 
patients 103 (8%) did not switch within the 12-month target time frame. However, the 80% 
biosimilar switch uptake target was reportedly achieved across the hospital by October 2018 for 
infliximab (98.2%), etanercept (95.6%) and rituximab (99.5%).  

The BSG committee received 39 applications to remain on, or revert back to originator, 13 for 
patients receiving infliximab, 25 for etanercept and one for rituximab. 95% (37 /39) of these 
applications were submitted by the rheumatology department. 11/39 applications were rejected 
by the BSG and followed up after 6 months. The authors described an example of an application 
submitted under clinical efficacy and rejected, the BSG intervention recommended infliximab 
ADA assay. The assay result was positive for ADAs and an alternative therapy was 
recommended. An example of a rejected application was submitted under tolerability, included 
a case where the biosimilar Benepali® pre-filled pen caused an injection site irritation. The 
patient was advised to trial the Benepali® auto-injector device instead which was ultimately 
tolerated and continued. The authors state that the strengths of establishing the 
multidisciplinary BSG in advance of the switch period included providing institutional support, 
facilitating shared decision making and the establishment of an outcome registry which was fed 
back to the clinical teams.   
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FILGRASTIM & INFLIXIMAB 

Dutcher et al: Understanding utilization patterns of biologics and biosimilars in the United States 
to support postmarketing studies of safety and effectiveness21 

SPONSOR: FDA 

LOCATION(S): US 

DESIGN: The Sentinel Distributed Database was used to calculate the proportion of brand and 
biosimilar uptake in the US market   

DATES: January 2015- August 2018 

OBJECTIVE(S): Describe the utilisation of filgrastim and infliximab biosimilars in the US  

RESULTS: The majority of biologic supply was identified using HCPCS codes suggesting supply 
via the hospital setting was more common than through community pharmacy. An average of 
27,963 monthly filgrastim exposures were identified between January 2015 and June 2018, a 
trend over time for total usage was not reported due to differences in partner reporting periods 
in 2018. In January 2015 the originator product uptake was 89.4%, this declined to 30.3% by June 
2018, while the proportion of biosimilar filgrastim increased to 69.7%. The uptake of biosimilar 
infliximab also increased during this period, with reference product use declining from 100% in 
January 2015 to 90.3% in June 2018. The authors noted that infliximab biosimilar uptake 
appeared to be lower in the US than in Europe.    
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FILGRASTIM 

Karac-Mandic et al: Biosimilar Filgrastim Uptake And Costs Among Commercially Insured, 
Medicare Advantage22 

SPONSOR: American Cancer Society 

LOCATION(S): US 

DESIGN: Retrospective analysis of Medicare Advantage health fund and commercial health 
insurance claims and out of pocket spending 

DATES: January 2014 - March 2018 

OBJECTIVE(S): Compare patient uptake and cost differentials of originator and biosimilar 
filgrastim among people with Medicare Advantage and commercial insurance   

RESULTS: In the commercially insured group originator filgrastim market share was 88% prior to 
the approval of the biosimilar filgrastim-sndz in March 2015, reducing to 60% by December 2016. 
By March 2018 originator filgrastim accounted for 40% of administrations, with biosimilar uptake 
reaching 60% (filgrastim-sndz = 47%, Tbo-filgrastim 13%). In the Medicare Advantage group, 
originator filgrastim market share was 84% in March 2015 reducing to 66% by December 2016. 
By March 2018 originator filgrastim accounted for 39% of administrations, with biosimilar uptake 
reaching 61% (filgrastim-sndz = 42%, Tbo-filgrastim 18%) in the Medicare group. In the first 
quarter of 2016 the average cost per administration for the commercial insurance group of 
originator filgrastim was $759, compared with $520 and $714 for filgrastim-sndz and Tbo-
filgrastim, respectively. By the first quarter of 2018 the average cost per administration in the 
commercial group was $835 for originator filgrastim, compared with $641 and $628 for 
filgrastim-sndz and Tbo-filgrastim, respectively. In the first quarter of 2016 the average cost per 
administration 9out of pocket plus health plan cost) for the Medicare Advantage group of 
originator filgrastim was $358, compared with $350 and $291 for filgrastim-sndz and Tbo-
filgrastim, respectively. By the first quarter of 2018 the average cost per administration in the 
commercial group was $347 for originator filgrastim, compared with $258 and $223 for 
filgrastim-sndz and Tbo-filgrastim, respectively.       
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ERYTHROPOIETIN 

Ingrasciotta et al: In Search of Predictors of Switching Between Erythropoiesis-Stimulating 
Agents in Clinical Practice: A Multi-Regional Cohort Study23 

SPONSOR: Funded by a grant through the Italian health ministry 

LOCATION(S): Italy 

DESIGN: Observational, record linked, retrospective cohort study of incident ESA users with no 
dispensings in the previous 6 months. Switching was defined as any transition from one ESA to 
another. 

DATES: January 2009 - December 2015 

OBJECTIVE(S): Investigate frequency and potential predictors of ESA switching during first year 
of treatment in patients with cancer, CKD or chemotherapy induced anaemia  

RESULTS: During the study period 102,240 (59.9% cancer, 40.1% CKD) incident ESA users were 
identified. During the first year of treatment 15.5% of these incident ESA users underwent a 
switch to a different ESA product. Switching to an originator brand (82% of switches observed) 
was more common than to a biosimilar (18%). Simple switches (single switch) were more 
common than multiple or backward switches. In the CKD group, cumulative number of 
transfusions and vitamin A/D levels were predictive of switching. In the cancer cohort, iron 
requirements and venous thrombosis were also predictive of switching.    

REVIEWER COMMENTARY: This study did not report the reason for switching so it is unknown if 
switching was medical or non-medical in this study making the interpretation of the switching 
predictive ability difficult. The authors also note that during the study period interchangeability 
status of biologics was not reported by the Italian Drug Agency and automatic substitution was 
not permitted. A position paper has since been published in Italy (2018) addressing these issues, 
the relevance of this data to current practice in the region is therefore questionable.    
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HEALTH OUTCOMES AND ADVERSE EVENTS 
Within the period encompassed by this update, there have been nine papers that have examined 
pharmacovigilance of biosimilar medicines, specifically the impact of substitution, switching and 
extrapolation of indication. 

 

INFLIXIMAB 

Kim et al: Retention Rate and Safety of Biosimilar CT-P13 in Rheumatoid Arthritis: Data from the 
Korean College of Rheumatology Biologics Registry24  

SPONSOR: Celltrion Healthcare Co., Ltd 

LOCATION(S): Korea (nationwide) 

DESIGN: Korean College of Rheumatology Biologics (KOBIO) registry 

DATES: December 2012 to December 2017 

OBJECTIVE(S): To evaluate long-term drug retention, discontinuation, efficacy and safety of 
biosimilar infliximab (CT-P13) and originator infliximab in patients with rheumatoid arthritis (RA) 

PATIENT CHARACTERISTICS: 199 patients identified, CTP-13 = 147, originator infliximab = 52 

OUTCOME(S): Treatment duration, treatment retention, American College of Rheumatology 
(ACR)20 response rate, adverse events 

RESULTS: The median duration of treatment with CTP-13 was 1.22 years (range 0.54–2.31) as 
compared with 1.40 years (range 0.43–3.16) with originator infliximab (p = 0.67). After 4 years of 
follow-up there was no difference in the retention between CTP-13 and originator infliximab 
(log-rank p=0.84). Lack of efficacy was the most common reason for treatment discontinuation 
or change occurring in 31.9% of patients treated with CT-P13 and 34.8% of patients treated with 
originator infliximab. Treatment was discontinued following achievement of clinical remission in 
3% of patients treated with CTP-13 and 4.3% of patients treated with originator infliximab. In the 
first year of treatment, ACR20 response rates were 57.3% with CT-P13 as compared with 45.8% 
for originator infliximab. Infusion-related reactions were the most commonly reported adverse 
events (CT-P13: 16 events; reference infliximab: seven events). 
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Niinomi et al: Evaluation of adverse events focusing on infection associated with infliximab 
originator and biosimilar using a spontaneous reporting system database 25  

SPONSOR: Non-commercial 

LOCATION(S): Japan (nationwide) 

DESIGN: Japanese Adverse Drug Event Report (JADER) database 

DATES: Third quarter 2014 to fourth quarter 2018 

OBJECTIVE(S): To assess adverse events reported to the JADER database for originator and 
biosimilar infliximab with a specific focus on infections. 

OUTCOME(S): Number of reports, reporting odds ratio (ROR)  

RESULTS: The total number of drug and reported adverse event co-occurrences with originator 
infliximab was 2771 (494 different events), of which 757 reports were infection-related, as 
compared with 402 (113 different events) for biosimilar infliximab, of which 88 were infection-
related. The ROR for infection overall for originator infliximab for was 3.54 (95%CI: 2.93 to 4.29) 
as compared with 1.48 (95%Ci: 0.7 to 3.13) for biosimilar infliximab. On the basis of a lower limit 
of the 95%CI for the ROR being >1, signals were detected for both originator and biosimilar 
infliximab for pneumonia, interstitial lung disease tuberculosis and sepsis. 
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Lindstrom et al: Treatment retention of infliximab and etanercept originators versus their 
corresponding biosimilars: Nordic collaborative observational study of 2334 biologics naïve 
patients with spondyloarthritis26  

SPONSOR: Nord-Forsk and FOreUM 

LOCATION(S): National biologics registers in Sweden (ARTIS), Denmark (DANBIO), Finland 
(ROB-FIN), Iceland (ICEBIO), regional biologics register in Norway (NOR-DMARD) 

DESIGN: Observational cohort study 

DATES: 1 January 2014 and 30 June 2017 

OBJECTIVE(S): To compare treatment retention in biologics-naïve patients with 
spondyloarthritis initiating treatment with the originator product or a biosimilar of infliximab 
(CT-P13) and etanercept (SB4). 

*only infliximab results presented here, see etanercept for respective results. 

PATIENT CHARACTERISTICS: 1319 patients initiated on infliximab, originator = 320, CTP-13 = 
999, proportion with concomitant synthetic DMARDS = 44% (reference product) vs 31% (CT-
P13) 

OUTCOME(S): Treatment retention rates  

RESULTS: The 1-year treatment retention rate for originator infliximab was 62% (95%CI: 57% to 
68%) as compared with 63% (95%CI: 60% to 66%) for CT-P13. The 2-year treatment retention 
rate for originator infliximab was 44% (95%CI: 38% to 50%) as compared with 46% (95%CI: 42% 
to 51%) for CT-P13.  
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Kurizky et al: Efficacy and safety of biosimilar infliximab CT-P13 in the treatment of psoriasis and 
psoriatic arthritis: 1-year follow-up 27 

SPONSOR: None 

LOCATION(S): Brasilia University Hospital and Asa Norte Regional Hospital, Brazil 

DESIGN: Observational 

OBJECTIVE(S): To describe the 1-year outcomes associated with the use of biosimilar infliximab 
(Remsima®) in patients with psoriasis. 

PATIENT CHARACTERISTICS: 36 patients with prior use of originator infliximab, 4 infliximab 
naïve patients 

RESULTS: During the 1-year follow-up two patients reported a mild worsening of the psoriasis 
but there was no significant increase in their Psoriasis Area and Severity Index scores. Two 
patients developed infusion related reactions. Thirty-five patients had no adverse effects and 
their skin condition was well controlled. 
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Dincses et al: Biosimilar infliximab for Behçet’s syndrome: a case series 28  

SPONSOR: None 

LOCATION(S): Istanbul, Turkey 

DESIGN: Retrospective, case-series 

OBJECTIVE(S): To describe the outcomes associated with the use of biosimilar infliximab in the 
treatment of Behcet’s syndrome. 

PATIENT CHARACTERISTICS: 6 patients were identified, mean disease duration = 5.3 years 

RESULTS: Four patients obtained remission and stayed in remission during the 16±6.5 months 
they were treated with biosimilar infliximab. Two of these patients were switched to originator 
infliximab due to availability issues. One patient was switched to originator infliximab after a 
single infusion due to reimbursement policies. One patient did not respond and treatment was 
changed to etanercept. 
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Chew et al: Efficacy and Safety of Nivestim Versus Neupogen for Mobilization of Peripheral 
Blood Stem Cells for Autologous Stem Cell Transplantation 29 

SPONSOR: SingHealth Group Allied Health 

LOCATION(S): Singapore General Hospital, Singapore 

DESIGN: Retrospective cohort study 

DATES: January 2011 to November 2016, Neupogen®: January 2011 to March 2014, Nivestim®: 
April 2014 to November 2016 

OBJECTIVE(S): To study the safety and efficacy of biosimilar granulocyte-colony stimulating 
factor (G-CSF) Nivestim® for chemomobilization of stem cells for autologous stem cell 
transplant (autoSCT) in patients with multiple myeloma, lymphoma. 

PATIENT CHARACTERISTICS: 194 patients screened for inclusion; 131 eligible patients, 
Nivestim® = 65, Neupogen = 66; median age (years) = 56 (Neupogen®) vs 57 (Nivestim®), 
proportion receiving high dose cyclophosphamide chemomobilization = 37.9% (Neupogen) vs 
9.2% (Nivestim®), proportion receiving cyclophosphamide/vinorelbine chemomobilization = 
33.3% (Neupogen) vs 41.5% (Nivestim®), proportion receiving ‘other’ chemomobilization = 
28.8% (Neupogen®) vs 49.2% (Nivestim®) 

OUTCOME(S): The proportion of patients with successful mobilization, defined as a harvest of at 
least 2 × 106 CD34+ cells per kilogram body weight. 

RESULTS: Successful mobilization occurred in 64 of 66 patients that received Neupogen as 
compared with 63 of 65 patients that received Nivestim®. The median number of CD34+ cells 
mobilized was 6.81 × 106 per kilogram body weight in patients that received Neupogen as 
compared with 7.56 × 106 per kilogram body weight in those that received Nivestim® but there 
was no statistically significant difference between the two groups. 
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ETANERCEPT 

Codreanu et al: Efficacy and safety of original and biosimilar etanercept (SB4) in active 
rheumatoid arthritis – A comparison in a real-world national cohort 30 

SPONSOR: None 

LOCATION(S): Romania (nationwide) 

DESIGN: Romanian Registry of Rheumatic Diseases 

DATES: Patients initiating etanercept between July 4th 2017 and April 15th 2019 

OBJECTIVE(S): To compare the efficacy and safety of biosimilar etanercept (SB4) with 
originator etanercept in a real-life national cohort of patients with rheumatoid arthritis (RA) 

PATIENT CHARACTERISTICS: 242 patients initiated treatment with etanercept and had efficacy 
and safety data at 6 months, originator etanercept = 123, SB4 = 119; baseline DAS28ESR = 5.8 
(originator) vs 6.3 (SB4), p = 0.008; 

OUTCOME(S): Changes in disease activity at 6 months, adverse events  

RESULTS: After 6 months of treatment there were no significant differences in composite scores 
of RA activity between patients on originator etanercept and SB4. The mean DAS28ESR was 3.8 in 
patients that received originator etanercept versus 3.9 in patients that received SB4 (p =.785). 
The mean improvement in DAS28ESR from baseline was 2.5 in the patients that received 
originator etanercept as compared with 2.6 in those that received SB4. Injection site reactions 
and anaphylaxis each occurred in a single patient in both groups.  
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Lindstrom et al: Treatment retention of infliximab and etanercept originators versus their 
corresponding biosimilars: Nordic collaborative observational study of 2334 biologics naïve 
patients with spondyloarthritis26X  

SPONSOR: Nord-Forsk and FOreUM 

LOCATION(S): National biologics registers in Sweden (ARTIS), Denmark (DANBIO), Finland 
(ROB-FIN), Iceland (ICEBIO), regional biologics register in Norway (NOR-DMARD) 

DESIGN: Observational cohort study 

DATES: 1 January 2014 and 30 June 2017 

OBJECTIVE(S): To compare treatment retention in biologics-naïve patients with 
spondyloarthritis initiating treatment with the originator product or a biosimilar of infliximab 
(CT-P13) and etanercept (SB4). 

*only etanercept results presented here, see infliximab for respective results. 

PATIENT CHARACTERISTICS: 1015 patients initiated on etanercept, originator = 493, SB4 = 522, 
proportion with concomitant synthetic DMARDS = 29% (reference product) vs 22% (CT-P13) 

OUTCOME(S): Treatment retention rates  

RESULTS: The 1-year treatment retention rate for originator etanercept was 66% (95%CI: 61% to 
70%) as compared with 73% (95%CI: 68% to 78%) for SB4.   
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SOMATOTROPIN 

Beck-Peccoz et al: No increased risk of glucose metabolism disorders in adults with growth 
hormone deficiency undergoing long-term treatment with biosimilar somatropin (Omnitrope®): 
data from an observational, longitudinal study 31  

SPONSOR: Sandoz Biopharmaceutical, c/o HEXAL AG 

LOCATION(S): Czech Republic, France, Germany, Italy, Netherlands, Spain, Sweden, UK 

DESIGN: Patients treated with Omnitrope® (PATRO) Adults is an ongoing post-marketing 
surveillance study 

DATES: Patients enrolled prior to July 2018 

OBJECTIVE(S): To evaluate the impact of treatment with biosimilar recombinant human growth 
hormone (Omnitrope®) on the risk of diabetes mellitus in adults with growth hormone 
deficiency. 

PATIENT CHARACTERISTICS: 1293 patients enrolled in PATRO, received at least one dose of 
Omnitrope 

OUTCOME(S): Newly diagnosed diabetes or inadequate control of blood glucose levels in those 
with pre-existing diabetes.  

RESULTS: Diabetes was newly diagnosed in 15 patients and size patients with pre-existing 
diabetes were documented to have experienced worsening of blood glucose control. Fourteen 
of these patients were receiving concomitant corticosteroids. 
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STAKEHOLDER PERCEPTIONS 
During the quarterly update period, seven papers have explored the topic of evaluating and 
improving stakeholder awareness, confidence, attitudes and acceptance of biosimilar medicines.  

 

PATIENTS 

Renton et al: Same but different? A thematic analysis on adalimumab biosimilar switching 
among patients with juvenile idiopathic arthritis32 

SPONSOR: None 

LOCATION(S): Bristol Children’s Hospital, UK 

DESIGN: Nine families were recruited by convenience sampling, interviewed using semi-
structured interviews prior to the commencement of non-medical switching to biosimilar 
adalimumab in the UK hospital setting  

DATES: December 2018 

OBJECTIVE(S): Determine whether patient perceptions influence failed biosimilar switching 

PARTICIPANTS: Patients with juvenile idiopathic arthritis with associated uveitis being treated 
with originator adalimumab and their families.  Children aged 6-17 years and had received 
between 13 and 122 months of treatment with originator adalimumab. 

RESULTS: Eight interviews were conducted with the child present and one with family members 
only. All questions were directed specifically at all participants and the children were particularly 
prompted to respond. The authors report that all except one family had an “overall positive or 
apathetic view of the switch to a biosimilar”. Drug administration was identified as a major issue, 
with participants anxious about having access to the same type of medication administration 
device (prefilled syringe vs autoinjector) and using an unfamiliar device with the children 
concerned about whether it will hurt or not. One child responded to a question about how they 
would feel about taking it if it did hurt by stating “I think it probably be good for society so I 
guess I would probably do it”. The colour of the new medication and the packaging was a 
common concern for the children and their parents, for example “if it is yellow, he’s not going to 
go near it (parent)”. Almost all parents commented on the benefit of cost savings, including 
increased access, recalling the challenges they had accessing biologic medicines for their 
children “Somebody else out there they might not have to fight to get the drug their kids 
deserve. It is good.”. Most patients reported having informally heard of the upcoming forced 
switch and had received a letter from the hospital. Several patients suggested that a phone call 
or face to face meeting with a familiar member of the treatment team would have been more 
effective in the first instance to provide reassurance regarding the switch. 
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Peyrin-Biroulet et al: Changes in inflammatory bowel disease patients' perspectives on 
biosimilars: A follow-up survey33 

SPONSOR: Pfizer 

LOCATION(S): Global   

DESIGN: Online survey designed by European Federation of Crohn’s and Ulcerative Colitis 
Associations (EFCCA) translated into eight languages. Survey was previously conducted in 2014 
and outcomes are compared. Recruitment was self-selective. 

DATES: July – December 2018 

OBJECTIVE(S): Investigate changes in patient perception regarding biosimilars 

PARTICIPANTS: EFCCA member associations and national patient association members with 
inflammatory bowel disease (IBD) 

RESULTS: 1619 participants with IBD responded to the survey (Crohn’s disease =1015, ulcerative 
colitis = 604). The majority of respondents were from Europe (78.9%), however responses were 
also received from Asia, Africa and South America. In general, the authors found limited changes 
in patients’ attitudes and understanding when compared with outcomes from the survey 
administered in 2014. However, a significant increase in the number of patients who had heard of 
biosimilars was reported in comparison with the 2014 survey (44.0% vs 36.2%). No change in 
safety concerns was reported, however the proportion of number of respondents who were 
concerned that the biosimilar could be less effective increased from 39% in the previous survey 
to 50% in the current survey.  

REVIEWER COMMENTARY: Very limited information is available regarding the respondents. The 
authors conclude that “Clearly, patient information and education in recent years has not greatly 
succeeded in clearing suspicions and worries around biosimilars”. However, this statement 
should be interpreted in the context that it is unclear from the results presented what proportion 
of respondents had received any education regarding biosimilars as respondents were only 
required to have heard of biosimilars.   
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Petitdidier et al: Patients' perspectives after switching from infliximab to biosimilar CT-P13 in 
patients with inflammatory bowel disease: A 12-month prospective cohort study34 

SPONSOR: None 

LOCATION(S): France  

DESIGN: Prospective, cohort study. Patients fulfilling the inclusion criteria received individualised 
information regarding switching to infliximab biosimilar. At their next scheduled infliximab 
infusion visit, a switch from originator infliximab to biosimilar infliximab (CT-P13) was offered to 
all patients. Patients accepting the switch were included in the study and followed for 54 weeks. 
Alongside the clinical study patients completed perception questionnaires at the time of 
inclusion and at the fourth CT-P13 infusion: the Beliefs about Medicines Questionnaire (BMQ) 
validated for scoring treatment necessity beliefs and concerns and an European Federation of 
Crohns and Ulcerative Colitis Associations (EFCCA) questionnaire assessing biosimilar 
knowledge.  

 DATES: June 2016 - December 2017 

OBJECTIVE(S): To describe patients’ perspectives about biosimilar infliximab after switching 
from originator infliximab to CT-P13.  

PARTICIPANTS:  113 patients (Crohn’s disease[CD] = 85, ulcerative colitis [UC] =28), mean age at 
inclusion = 42.7 years (CD), 43.6 years (UC); previous infliximab therapy duration = 4.9 years 
(CD), 3.6 years (UC);  mean BMQ-specific necessity subscale score prior to switch = 16.0 

RESULTS: Prior to switching 80.4% of the patients had not heard about biosimilars. The BMQ-
specific necessity subscale score indicated that patients had a relatively high perceived need for 
their infliximab therapy (mean BMQ-specific necessity subscale score prior to switch = 16.0). 
Patient concerns prior to switching included effectiveness and safety. However, most patients 
reported trusting their physician to inform them and ensure similar effectiveness and safety in 
the case of a switch. At the end of the follow up period 103 remained on CT-P13.  A total of 89 
patients maintained steroid-free remission after switching to CT-P13, with 19 patients’ dosing 
successfully de-escalated. No significant changes were observed in clinical activity scores. Ten 
patients discontinued CT-P13 maintenance therapy, seven while in steroid-free clinical remission, 
two due to a loss of response (switched to ustekinumab), while one experienced an infusion 
reaction. Following switching to biosimilar CT-P13, 86.4% of patients self-reported as informed 
about biosimilars and claimed to have improved confidence with the use of biosimilars. There 
were no statistically significant changes in BMQ-specific scores, BMQ-specific differential score 
and categorization of patients according to BMQ-specific scores. After the switch an increase in 
the rates of patients trusting their physician about the switch was observed (65.7% post-switch 
versus 42.2% pre-switch). When asked “If the pharmacist hands out the biosimilar, changing the 
initial prescription without the consent of the prescribing physician” the proportion of patients 
that indicated “You will be worried and will probably stop the treatment at the first doubt or 
alternative event” decreased from 33.3% pre-switch to 13.7% post-switch but with an increase in 
the proportion that responded “You will carefully follow the treatment” from 52.9% pre-switch 
to 69.6% post-switch. 
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Hagnhejad et al: Impact of a medical interview on the decision to switch from originator 
infliximab to its biosimilar in patients with inflammatory bowel disease35 

SPONSOR: No funding declared 

LOCATION(S): France 

DESIGN: Prospective recruitment of IBD patients receiving originator infliximab infusion to 
undertake a structured interview with a gastroenterologist and provided with an information 
sheet prior to being offered a switch to biosimilar infliximab (Inflectra®). Participants then 
completed a self-administered questionnaire regarding their views on the switch and the impact 
of the interview on their decision.  

DATES: November 2017 - April 2018. 

OBJECTIVE(S): Investigate the impact of a medical interview on patient acceptance of switching 
to biosimilar infliximab  

PARTICIPANTS: 143 patients currently treated with originator infliximab maintenance therapy 
were interviewed, 119 patients (Crohn’s disease[CD] = 95, ulcerative colitis [UC] = 24) completed 
the questionnaire 

RESULTS: Prior to the interview, 33.3% of participants were willing to switch, with this number 
increasing to 68.1% (CD = 72.6%, UC = 50%) who stated they were ready to switch after the 
interview. Overall, 64.7% of respondents stated that the interview changed their opinion 
regarding biosimilars and 30.3% stated they would have made a different decision regarding 
whether to switch without the doctor’s information.  

REVIEWER COMMENTARY: The authors state that the doctor’s interview included “relevant 
information regarding this therapeutic agent… in terms of efficacy safety, biosimilarity and costs” 
however it is not clear what information was provided. 
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Ismailov et al: Knowledge and awareness of biosimilars among oncology patients in Colorado, 
USA36 

SPONSOR: Amgen 

LOCATION(S): Oncology/Haematology physician offices in Colorado, USA  

DESIGN: Distribution of education materials for patients, followed by online anonymous survey 

DATES: June – August 2018 

OBJECTIVE(S): Increase oncology/haematology patients’ knowledge of biosimilars 

PARTICIPANTS: 79 oncology/haematology patients who completed the questionnaire  

RESULTS: The response rate was approximately 2% (79 /5000). Participants were provided with 
educational training information consisting of printed education materials then asked to 
complete an anonymous online survey. The majority of participants who completed the online 
survey displayed good knowledge regarding all topics related to biosimilars including 
definitions, regulation, cost and safety and displayed a motivation to discuss biosimilars with 
their doctor. 

REVIEWER COMMENTARY: This study did not evaluate participant baseline knowledge and 
understanding of biosimilars. As such the impact of the educational intervention described is 
difficult to evaluate. 
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Barbosa et al: Patient satisfaction survey: substitution of reference etanercept with a biosimilar 
product37 

SPONSOR: None declared 

LOCATION(S): Spain 

DESIGN: Anonymous survey of patient satisfaction administered 3 months post switch to 
etanercept biosimilar. Patients were educated regarding the switch by a hospital pharmacist at 
the time of the switch. 

DATES: March – May 2018 

OBJECTIVE(S): Assess patient satisfaction after pharmacy-mediated switch to biosimilar 
etanercept. 

PARTICIPANTS: Adult rheumatology and dermatology patients previously treated with 
originator etanercept for a minimum of one month (n=134). 

RESULTS: 87 /134 patients completed the questionnaire. The authors reported that most 
patients found administration easy with the biosimilar prefilled pen. No statistical differences 
were observed between patient group cohorts with regards to overall satisfaction.   
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HEALTH PROFESSIONALS 

Tolonen et al: Medication safety risks to be managed in national implementation of automatic 
substitution of biological medicines: A qualitative study38 

SPONSOR: Finish Medicines Agency 

LOCATION(S): Finland  

DESIGN: 32 semi-structured face to face interviews, recruitment via purposive sampling. 
Interviews were either individual or in groups. Each interview consisted of participants recruited 
from one interest group.  

DATES: August– November 2018 

OBJECTIVE(S): Investigate stakeholder perception of automatic substitution in Finland 

PARTICIPANTS: 62 participants were recruited through stakeholder invitation and interest 
groups.   

RESULTS: The themes of the interviews included attitudes towards automatic substitution, 
safety, implementation and monitoring. The authors reported that “practically all participants in 
the interviews (n=32) preferred physician led switching”. In half of the interviews (n=16) the 
participants were positive towards switching at the pharmacy level. Automatic switching was 
reportedly “deemed as a totally inappropriate model in some interviews (n=8)”. The risks 
identified in the interviews were mostly related to interruption of therapy due to issues such as 
“inadequate knowledge of the administration device (n=19)”. Also, a lack of information sharing 
between health professionals was highlighted as a difficulty in “several interviews”.  

REVIEWER COMMENTARY: The results from this study are presented as the number of 
interviews where an issue was discussed as opposed to number of participants who expressed 
that viewpoint. As acknowledged by the authors, it is difficult to analyse this data as this may 
represent a single persons’ view or a group’s view depending on the style of interview attended. 
The data is not stratified by profession or interest. It is not clear what the relationships are within 
the group interviews and whether there was a risk of dominance bias. 
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APPENDIX 1 
The following list contains manuscripts that were published during the review period that are of 
an educational or review nature. These manuscripts did not contribute new information to 
literature on biosimilar medicines. Some manuscripts provide a broad, relatively superficial, 
overview of biosimilar medicines. Other manuscripts provide an in-depth review of specific 
biosimilar medicines, reporting only on previously published data, but not contributing new 
information. This list includes several network meta-analyses, the results of which are consistent 
with the individual studies previously reported. 

 

1. Araujo FC, Goncalves J, Fonseca JE. Biosimilars in rheumatology. Pharmacological 
Research; 149: 104467. 

2. Benucci M, Cantini F. Non-medical switching: save today and pay tomorrow. Journal of 
Medical Economics 2019; 22: 1160-1. 

3. Cantini F, Benucci M, Li Gobbi F et al. Biosimilars for the treatment of psoriatic arthritis. 
Expert Review of Clinical Immunology 2019; 15: 1195-203. 

4. Colloca L, Panaccione R, Murphy TK. The Clinical Implications of Nocebo Effects for 
Biosimilar Therapy. Frontiers in Pharmacology; 10: 1372. 

5. Cuellar S, McBride A, Medina P. Pharmacist perspectives and considerations for 
implementation of therapeutic oncology biosimilars in practice. American Journal of Health-
System Pharmacy 2019; 76: 1725-38. 

6. D'Amico F, Pouillon L, Argollo M et al. Multidisciplinary management of the nocebo effect in 
biosimilar-treated IBD patients: Results of a workshop from the NOCE-BIO consensus 
group. Digestive and Liver Disease 2019. 

7. De Oliveira Ascef B, Da Silva RGL, De Oliveira HA et al. Interchangeability and substitution 
of biosimilars: Is health technology assessment (HTA) a tool for decision-making? Cadernos 
de Saude Publica 2019; 35 (9) (no pagination). 

8. Dutta B, Huys I, Vulto AG et al. Identifying Key Benefits in European Off-Patent Biologics 
and Biosimilar Markets: It is Not Only About Price! BioDrugs 2019. 

9. Ghosh S, Bose S, Gowda S et al. Biosimilar Insulins - What a Clinician Needs to Know? Indian 
Journal of Endocrinology and Metabolism; 23: 400-6. 

10. Graudal N, Kaas-Hansen BS, Guski L et al. Different original and biosimilar TNF inhibitors 
similarly reduce joint destruction in rheumatoid arthritis-A network meta-analysis of 36 
randomized controlled trials. International Journal of Molecular Sciences 2019; 20 (18) (no 
pagination). 

11. Kolberg HC, Colleoni M, Santi P et al. Totality of Scientific Evidence in the Development of 
ABP 980, a Biosimilar to Trastuzumab. Targeted Oncology; 14: 647-56. 

12. Mezones-Holguin E, Gamboa-Cardenas RV, Sanchez-Felix G et al. Efficacy and Safety in the 
Continued Treatment With a Biosimilar Drug in Patients Receiving Infliximab: A Systematic 
Review in the Context of Decision-Making From a Latin-American Country. Frontiers in 
Pharmacology; 10: 1010. 

13. Miller EM, Schwartzberg LS. Biosimilars for breast cancer: a review of HER2-targeted 
antibodies in the United States. Therapeutic Advances in Medical Oncology 2019; 11. 

14. Mkinsi O, Lefkir-Tafiani S, Srairi HS et al. Regulatory perspectives on biopharmaceuticals for 
chronic inflammatory diseases in North Africa: A narrative review. Open Rheumatology 
Journal 2019; 13: 72-84. 

15. Oubre K. Empower physicians to fight financial toxicity with biosimilars. The American 
journal of managed care 2019; 25: SP374-SP5. 



Return to OVERVIEW 

Quarterly Update:  October – December 2019 |   48 

16. Oza B, Radhakrishna S, Pipalava P et al. Pharmacovigilance of biosimilars - Why is it 
different from generics and innovator biologics? Journal of Postgraduate Medicine; 65: 227-
32. 

17. Sarzi-Puttini P, Marotto D, Caporali R et al. Biosimilars vs originators: Are they the same? 
Autoimmunity Reviews; 18: 102404. 

18. Song YW, Park YB, Kim J. LBEC0101, an etanercept biosimilar for the treatment of 
rheumatoid arthritis. Expert Opinion on Biological Therapy 2019: 1-8. 

19. Strand V, Goncalves J, Hickling TP et al. Immunogenicity of Biosimilars for Rheumatic 
Diseases, Plaque Psoriasis, and Inflammatory Bowel Disease: A Review from Clinical Trials 
and Regulatory Documents. BioDrugs 2019. 

20. Wang Y, Chen L, Liu F et al. Efficacy and tolerability of granulocyte colony-stimulating 
factors in cancer patients after chemotherapy: A systematic review and Bayesian network 
meta-analysis. Scientific Reports 2019; 9: 15374. 

 

 

 

  



Return to OVERVIEW 

Quarterly Update:  October – December 2019 |   49 

APPENDIX 2 
The following list contains manuscripts that were published during the review period that are of 
a technical nature and relate to topics such as the physicochemical and pharmacological 
characterisation of potential biosimilar medicines. 

Of particular note in this update period is the publication by Goncalves et al(3) which 
investigated the cross-reactivity in laboratory assays of antidrug antibodies to originator 
adalimumab (Humira®) and biosimilar adalimumab (SB5) in patients with inflammatory bowel 
disease (IBD) who had previously been treated with Humira®  and patients with rheumatoid 
arthritis (RA) who had been treated with SB5. The authors determined that there was no 
difference in the cross-reactivity, supporting shared immunogenic epitopes between Humira® 
and SB5. 
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