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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 catalogue and summary of the published literature examine all 
international and Australian clinical, academic and policy journals in relation to biosimilar 
medicines.  

The catalogue and summary updates 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 catalogue and summary 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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Please be advised that the reviewers have not graded the level of evidence for each study.  The 
purpose of this report is to present information in a manner that facilitates the reader to make 
their own assessment of the literature. Reviewer commentary is only provided where it is 
considered that doing so may assist the reader in making this assessment   
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OVERVIEW OF THE LITERATURE 
This report includes literature published between 01 April 2020 and 30 June 2020.  

The following figure outlines the literature summarised 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 
Adalimumab 2 studies 
Pegfilgrastim 2 studies 
Insulin Glargine 1 study 

Agalsidase 1 study 

Phase III Clinical Trials 
Adalimumab 2 studies 
Infliximab 1 study 
Bevacizumab 1 study 
Rituximab 2 studies 

Anti-TNFα 1 study 

Pharmacoeconomic Analyses 
2 studies 

6 studies 

Adalimumab 2 studies 
Infliximab 4 studies 
Rituximab 3 studies 
Insulin Glargine 1 study 
Filgrastim 1 study 
Follitropin Alfa 2 studies 
Somatropin 2 studies 

Patients 2 studies 

Health Professionals 2 studies 

Appendix 2: Technical 
12 manuscripts 

Appendix 1: Educational/Review Articles 
41 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 six 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. 

 

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 

ADALIMUMAB 

HS016 Humira Randomised, double-blind, 

two-arm, parallel, single-

dose study  

Healthy adult males 

(n=122, randomised 1:1) 

90%CIs 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 

comparison of HS016 and 

Humira.  

Across all time-points in 

the study, ADAs were 

detected in 79% (9% nAbs) 

and 93% (4% nAbs) of 

participants administered 

HS016 and Humira 

respectively. The 

proportion of ADA-

positive cases appeared to 

increase with time, but 

here were no significant 

differences between the 

treatment groups. 

Cao et al1 
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Biosimilar 

Candidate 

Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

Adalimumab-

adbm 

(Boehringer 

Ingelheim GmbH) 

Humira-US & 

Humira-EU 

 

Humira-US 

 

 

 

 

 

None 

Phase 1: Randomised, 

double-blind, three-arm, 

parallel, single dose study 

Phase 3: Randomised, 

double-blind, two-arm, 

parallel, multiple-dose 

study with treatment re-

randomisation at Week 24 

for Humira arm 

Phase 3 Extension: Open-

label, single-arm, multiple-

dose study 

Healthy adults (n=324, 

randomised 1:1:1) 

 

Patients with active RA 

(n=644, randomised 1:1) 

 

 

 

 

Patients with active RA 

(n=430) 

Undertaking a population 

pharmacokinetic approach, 

drug product was not 

identified as a significant 

covariate effect on CL 

(1.02, 95%CI: 0.981 – 1.05). 

Treatment switching 

across the Phase 3 and 

Phase 3 extension studies 

and was also found to not 

significantly impact 

adalimumab CL, with the 

effect of treatment arm 

estimated to be 1.00 

(95%CI: 0.940 – 1.08) for 

the originator-originator-

biosimilar c.f. biosimilar-

biosimilar-biosimilar arms 

and 0.997 (95%CI: 0.922 – 

1.08) originator-biosimilar-

biosimilar c.f. biosimilar-

biosimilar-biosimilar arms. 

No significant differences 

were noted between the 

treatment groups. 

Kang et al2 
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Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

PEGFILGRASTIM 

PF-06881894 Neulasta-US and 

Neulasta-EU 

 

 

 

 

 

 

 

 

 

 

 

Neulasta-US 

Pharmacokinetics: 

Randomised, open-label, 

three-way, crossover, 

single-dose study 

 

 

 

 

 

 

 

 

 

Immunogenicity: 

Randomised, open-label, 

two-arm, parallel, single-

dose study 

Healthy adults (n=153, 

randomised 1:1:1:1:1:1) 

 

 

 

 

 

 

 

 

 

 

 

Healthy adults (n=420, 

randomised 1:1) 

90%CIs of the ratio of 

geometric least square 

means for PK (AUC0-inf, 

Cmax ) and PD (AUECANC, 

ANCCmax) parameters 

were within the pre-

defined equivalence 

interval of 80-125% for the 

comparisons of PF-

06881894 & Neulasta-US, 

PF-06881894 & Neulasta-

EU and Neulasta-US & 

Neulasta-EU. 

Not examined. 

No treatment-related 

differences in ADAs were 

noted. 

 

 

 

 

 

 

 

 

 

 

Non-inferiority was 

demonstrated, with the 

upper bound of the 90%CI 

of the risk difference within 

the pre-specified non-

inferiority margin of ≤10% 

(-5.915% to 2.675%) for PF-

06881894 c.f. Neulasta-US. 

Moosavi et al3 
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Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

MSB11455 Neulasta Randomised, open-label, 

two-arm, parallel, single-

dose study 

Healthy adults (n=336, 

randomised 1:1) 

Not examined. Non-inferiority was 

demonstrated, with the 

upper bound of the 95%CI 

of the risk difference within 

the pre-specified non-

inferiority margin of ≤10% 

(6.25%) for MSB11455 c.f. 

Neulasta-US. 

Wynne et al4 

  

P
E

G
F

IL
G

R
A

S
T

IM
 



Return to OVERVIEW 

Quarterly Update:  April – June 2020 |   10 

 

Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

INSULIN GLARGINE 

MYL-1501D Lantus-US and 

Lantus-EU 

Randomised, double-blind, 

three-way, crossover, 

single-dose study 

Patients with T1DM (n=114, 

randomised 1:1:1:1:1:1) 

90%CIs of the ratio of 

geometric least square 

means for PK (AUC0-30h, 

Cmax ) and PD (GIRAUC0-

30h, GIRCmax) parameters 

were within the pre-

defined equivalence 

interval of 80-125% for the 

comparisons of MYL-

1501D & Lantus-US, MYL-

1501D & Lantus-EU and 

Lantus-US & Lantus-EU. 

Not reported. Heise et al5 
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Biosimilar Candidate Reference 

Product 

Study Design Study Population PK Outcomes (and PD 

where reported) 

Immunogenicity Outcomes Reference 

AGALSIDASE 

JR-051 Fabrazyme Pharmacokinetics: 

Randomised, double-blind, 

two-arm, parallel study 

 

 

 

 

 

 

 

 

Pharmacodynamics: 

Open-label, single-arm, 

multiple-dose, sequential 

treatment study   

Healthy adult males (n=21, 

randomised 1:1) 

 

 

 

 

 

 

 

 

 

Patients with Fabry 

disease (n=16) 

90%CI of the ratio of 

geometric least square 

means for AUC0-24 was 

within the pre-defined 

equivalence interval of 

80-125% for the 

comparison of JR-051 and 

Fabrazyme; however, the 

90%CI for Cmax extended 

slightly below the range 

(79.92 – 101.25%). 

95%CIs of the ratio of 

plasma GL-3 

concentrations were 

within the pre-specified 

limits of 70-143% at Week 

26 (90.5 – 114.6%) and 

Week 52 (85.6 – 106.1%) 

for the comparison of JR-

051 and baseline 

Fabrazyme treatment. 

No ADAs were detected at 

any time-point during the 

study. 

 

 

 

 

 

 

 

 

During the study period, 5 

patients were positive for 

JR-051 ADAs, but all also 

tested positive before JR-

051 treatment 

commencement. Among 

these 5 patients, 4 were 

also positive for 

Fabrazyme ADAs. 

Nakamura et al6 
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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: Long-term safety, immunogenicity and efficacy comparing FKB327 with the 
adalimumab reference product in patients with active rheumatoid arthritis: data from 
randomised double-blind and open-label extension studies7 

SPONSOR: Fujifilm Kyowa Kirin Biologics Co 

REFERENCE PRODUCT: Humira® 

OBJECTIVE(S): To compare the efficacy and safety of the adalimumab biosimilar FKB327 with 
reference product (RP) adalimumab when used in combination with methotrexate for up to 2 
years of treatment, extending the previous report at 54 weeks*, and to investigate the long-term 
effects of single and double treatment switching.  

DESIGN: Randomised (1:1), double-blind, parallel-arm, active-comparator phase III study (period 
I) and two period open-label extension study (period II and period III). In treatment period III all 
participants either continued their allocated treatment from period II or switched to the 
alternate product such that there were four treatment groups with a treatment sequence 
(period I-period II-period III) of either no switching (FKB237-FKB237-FKB237), a single switch 
(RP-RP-FKB237 or RP-FKB237-FKB237) or a double switch (FKB237-RP-FKB237). 

SAMPLE SIZE: FKB237-FKB237-FKB237 = 216 participants, RP-RP-FKB237 = 213 participants, 
RP-FKB237-FKB237 = 108 participants, FKB237-RP-FKB237 = 108 participants 

PATIENT CHARACTERISTICS: At the commencement of period III ACR20 response rates were 
similar across all four groups. 

RESULTS: The ACR20 response rate at the end of treatment period III was 74.5% in the double 
switching group as compared with 78.6% in the other treatment sequences. Treatment emergent 
adverse events occurred in approximately 60% of participants in all groups except in the RP-
FKB237-FKB237 group in which events occurs in 54.8% of participants. At week 80 anti-drug 
antibodies were detected in 48/108 (55.2%) participants in the double switching group as 
compared with 91/216 (52.6%) of participants that only received FKB237 and in 37/108 (46.3%) 
or 72/213 (42.4%) of participants that underwent a single switch (RP-FKB237-FKB237 and RP-
FKB237-FKB237 respectively). 

  

 
* Genovese MC, Glover J, Greenwald M et al. FKB327, an adalimumab biosimilar, versus the reference 
product: results of a randomized, Phase III, double-blind study, and its open-label extension. Arthritis Res 
Ther 2019; 21: 281 

A
D

A
L

IM
U

M
A

B
 



Return to OVERVIEW 

Quarterly Update:  April – June 2020 |   13 

Su et al: Comparison of the Efficacy and Safety of Adalimumab (Humira) and the Adalimumab 
Biosimilar Candidate (HS016) in Chinese Patients with Active Ankylosing Spondylitis: A 
Multicenter, Randomized, Double‑Blind, Parallel, Phase III Clinical Trial8 

SPONSOR: Zhejiang Hisun Pharmaceutical Co., Ltd 

REFERENCE PRODUCT: Humira® 

OBJECTIVE(S): To demonstrate the equivalent efficacy and safety of the proposed adalimumab 
biosimilar (HS016) with reference adalimumab in participants with ankylosing spondylitis. 

DESIGN: Multicenter, randomized (2:1), double-blind, parallel, positive control, phase III clinical 
trial 

SAMPLE SIZE: 648 participants, HS016 = 416, reference product = 232 

PATIENT CHARACTERISTICS: Participants who were refractory to more than one type of 
NSAIDs or DMARDs during standard treatment for > 4 weeks, at least one of: a Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI) score ≥ 4 (range 0–10 cm), a visual analogue scale 
(VAS) score for total back pain ≥ 4 (range 0–10 cm) or morning stiffness duration ≥ 1 hour 

EQUIVALENCE CRITERIA: Containment of the 90% confidence interval (CI) for the risk 
difference in the week 24 20% improvement from baseline according to the Assessment of 
Spondyloarthritis International Society criteria (ASAS20) response rate between HS016 and 
reference product between -15% and 15%. 

RESULTS: At week 24, the ASAS20 response rate was 87.5% (364/416) in the HS016 group as 
compared to 90.1% (209/232) in the reference product group, equating to a risk difference of -
2.59% with 90% CI of -6.77 to 1.60 which was within the defined equivalence criteria of -15% to 
15%. The accumulated proportion of participants positive for anti-drug antibodies by week 24 
was 79.1% in the HS016 group as compared with 79.9% in the reference product group.  

A
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INFLIXIMAB 

Kameda et al: A comparative study of PF-06438179/GP1111 (an infliximab biosimilar) and 
reference infliximab in patients with moderate to severe active rheumatoid arthritis: A subgroup 
analysis9 

SPONSOR: Pfizer 

REFERENCE PRODUCT: Remicade® (EU) 

OBJECTIVE(S): To compare the efficacy of biosimilar infliximab (PF-06438179/GP1111) with 
reference product infliximab within subgroups of a previously reported phase 3 clinical trial†  

DESIGN: Subgroup analysis of age, gender, race, region, treatment history, and immunogenicity 
status of a double-blind placebo-controlled trial 

SAMPLE SIZE:  Age: 18-44 years n= 84 (PF-06438179/GP1111), 83 (reference product); 44-
64years n= 175 (PF-06438179/GP1111), 176 (reference product), ≥65 years n= 64 (PF-
06438179/GP1111), 67 (reference product); gender: female n= 1258 (PF-06438179/GP1111), 264 
(reference product), male n= 65 (PF-06438179/GP1111), 62 (reference product); anti-drug 
antibody positive: n= 100 (PF-06438179/GP1111), 103 (reference product) 

PRIMARY ENDPOINT: American College of Rheumatology criteria for ≥20% clinical improvement 
(ACR20) response rates at week 14 

RESULTS:  Within each of the subgroups analysed there were no statistically significant 
differences ACR20 response rates between biosimilar infliximab (PF-06438179/GP1111) and 
reference product IFX-EU. 

  

 
† Cohen SB, Alten R, Kameda H et al. A randomized controlled trial comparing PF-06438179/GP1111 (an 
infliximab biosimilar) and infliximab reference product for treatment of moderate to severe active 
rheumatoid arthritis despite methotrexate therapy. Arthritis Res Ther 2018; 20: 155. 
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BEVACIZUMAB 

Reck et al: A phase III, randomized, double-blind, multicenter study to compare the efficacy, 
safety, pharmacokinetics, and immunogenicity between SB8 (proposed bevacizumab biosimilar) 
and reference bevacizumab in patients with metastatic or recurrent nonsquamous non-small cell 
lung cancer10 

SPONSOR: Samsung Bioepis Co., Ltd 

REFERENCE PRODUCT: Avastin 

OBJECTIVE(S): To demonstrate the equivalence of a proposed bevacizumab biosimilar (SB8) to 
reference product bevacizumab when used in combination with paclitaxel and carboplatin in the 
treatment of metastatic or recurrent non-squamous non-small cell lung cancer NSCLC 

DESIGN: Phase III, randomized (1:1 and stratified by age [< 70, ≥70 years] and gender), double-
blind, multicenter, equivalence study 

SAMPLE SIZE: 763 participants randomized, SB8, n = 379; reference product, n = 384 

PATIENT CHARACTERISTICS: Histologically and/or cytologically confirmed metastatic or 
recurrent non-squamous NSCLC or NSCLC not otherwise specified, epidermal growth factor 
receptor gene mutations or anaplastic lymphoma kinase (ALK) gene rearrangement negative, 
mean age = 60.2 years (SB8), 60.0 years (reference product) 

EQUIVALENCE CRITERIA: Containment of the 2-sided 90% confidence interval (CI) for the best 
overall response rate (ORR), defined as the proportion of patients whose best overall response 
was either complete response or partial response during the induction treatment period by 24 
weeks, risk ratio between treatment groups for the full analysis set within 0.737 to 1.357 or 
containment of the 2-sided 95% CI of the best ORR risk difference treatment groups for the per-
protocol set within the –12.5 to –12.5%. 

RESULTS: Within the full analysis set, a best ORR was achieved in 47.6% of participants in the 
SB8 group as compared with 42.8% of participants in the reference product group, equating to a 
risk ratio of 1.11 with a 90%CI of 0.975 to 1.269 which was within the predefined equivalence 
criteria of 0.737 to 1.357. Within the per-protocol set, a best ORR was achieved in 47.6% of 
participants in the SB8 group as compared with 42.8% of participants in the reference product 
group, equating to a risk difference of 5.3% with a 95%CI of -2.2% to 12.9%. The lower bound of 
the risk difference within the predefined equivalence criteria limit of –12.5 but the upper bound 
was above the limit 12.5%. Treatment emergent adverse events occurred in 92.1% of participants 
in the SB8 group as compared with 91.1% of participants in the reference product group. 
Hypertension occurred in 46 participants (12.2%) in the SB8 group as compared with 36 (9.5%) 
participants in the reference product group. Anti-drug antibodies occurred in 46 (13.5%) 
participants in the SB8 group as compared with 34 (10.1%) participants in the reference product 
group. 
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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)11 

SPONSOR: Pfizer Inc 

REFERENCE PRODUCT: MabThera® (EU) 

OBJECTIVE(S): To compare the efficacy, safety, immunogenicity, pharmacokinetics (PK), and 
pharmacodynamics (PD) of a rituximab biosimilar (PF-05280586 (Ruxience™) with reference 
product rituximab in participants with Low‑Tumor‑Burden Follicular Lymphoma (LTB‑FL). 

DESIGN: Randomized, double-blind, comparative clinical study 

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

PATIENT CHARACTERISTICS: Adults (aged≥18 years) with LTB-FL without lymphoma-related B 
symptoms; percentage of participants positive for antidrug antibodies at baseline: PF-05280586 
= 7.2%, reference product = 8.7% 

EQUIVALENCE CRITERIA: Containment of the 2-sided 95% confidence interval (CI) for the 
overall response rate (ORR), defined as the percentage of participants achieving a complete or 
partial response, difference between treatment groups at week 26 within -16% to 16%. 

RESULTS: At week 26 the ORR was 75.5% in the PF-05280586 group as compared with 70.7% in 
the reference product group, equating to a difference of 4.66% with a 95%CI of − 4.16 to 13.47, 
which was within the defined equivalence criteria of -16% to 16%. Infusion-related reactions 
occurred in 25.0% of participants in the PF-05280586 group as compared with 29.9% in the 
reference product group. Overall, anti-drug antibodies were detected in 22.1% of participants in 
the PF-05280586 group as compared with 19.8% of participants in the reference product group. 
In those who positive at baseline anti-drug antibody titres did not increase. 
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Shi et al: A phase 3 study of rituximab biosimilar HLX01 in patients with diffuse large B-cell 
lymphoma12 

SPONSOR: Shanghai Henlius Biotech, Inc 

REFERENCE PRODUCT: MabThera® 

OBJECTIVE(S): To establish the equivalence in efficacy, safety, and immunogenicity between of 
a proposed rituximab biosimilar (HLX01) and reference product rituximab when used in 
combination with chemotherapy for the in treatment-naïve participants with CD20-positive 
diffuse large B-cell lymphoma (DLBCL). 

DESIGN: Multi-centre, randomized, parallel, double-blind study 

SAMPLE SIZE: 361 participants completed six cycles of treatment, HLX01, n=173, reference 
product, n= 188) 

PATIENT CHARACTERISTICS: Treatment-naïve adults with International Prognostic Index of 0-2, 
clinical stages I–IV (Ann Arbor Staging) histologically confirmed CD20-positive DLBCL; 
percentage of participants positive for antidrug antibodies at baseline: PF-05280586 < 1%, 
reference product < 1% 

EQUIVALENCE CRITERIA: Containment of the 2-sided 95% confidence interval (CI) for the 
overall response rate (ORR), defined as the percentage of participants achieving a complete or 
partial response, difference between treatment groups within six treatment cycles within -12% to 
12%. 

RESULTS: The best ORR was 94.1% in the HLX01 group as compared with 92.8% in the reference 
product group, equating to a difference of 1.4% with a 95%CI of − 3.59 to 6.32, which was within 
the defined equivalence criteria of -12% to 12%. Infusion-related reactions occurred in 61/200 in 
HLX01 group as compared with 61/206 in the reference product group. After 8-months follow-
up anti-drug antibodies were detected in one participant in each group. 
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ANTI-TNFα 

Emery et al: Impact of immunogenicity on efficacy and tolerability of tumour necrosis factor 
inhibitors: pooled analysis of biosimilar studies in rheumatoid arthritis13 

SPONSOR: None declared, several authors are employees of Samsung Bioepis Co. Ltd 

REFERENCE PRODUCT: Enbrel®, Remicade®, Humira® 

OBJECTIVE(S): To evaluate the immunogenicity of biosimilars of etanercept (SB4), infliximab 
(SB2), and adalimumab (SB5) as compared with the respective reference products in 
participants with rheumatoid arthritis  

DESIGN: Pooled analysis of previously published phase III randomised double-blind clinical trials 
of each biosimilar 

SAMPLE SIZE: 1709 participants who had at least one anti-drug antibody assessment up to week 
24 for the SB4 and SB5 studies and week 30 for the SB2 study 

PATIENT CHARACTERISTICS: Mean disease duration = approximately 6 years 

PRIMARY ENDPOINT: American College of Rheumatology ≥ 20% improvement from baseline 
(ACR20), frequency of injection site or infusion reactions 

RESULTS: The cumulative incidence of anti-drug antibodies was 29.1% in the combined 
biosimilars group as compared with 31.5% in the combined reference products group. The 
ACR20 response rates were significantly lower in participants who were positive for anti-drug 
antibodies in combined all biosimilar and reference product groups (odds ratio = 1.77, 95%CI: 
1.37 to 2.27), all biosimilars combined (odds ratio = 2.24, 95%CI: 1.53 to 3.30) and for all  
reference products combined (odds ratio = 1.49, 95%CI: 1.06 to 2.09). Anti-drug antibodies had 
no significant association with ACR20 response to reference or biosimilar etanercept. Injection 
site or infusion reactions were more common in anti-drug antibody participants in the combined 
all biosimilar and reference product group (odds ratio = 0.56, 95%CI: 0.31 to 1.01) but this was 
predominantly due to biosimilar and reference infliximab (odds ratio = 0.37, 95%CI: 0.145 to 
0.962) but not biosimilar or reference product etanercept and adalimumab (odds ratio= 0.78, 
95%CI: 0.331 to 1.841). 

REVIEWER COMMENTARY: Given the distinct differences in molecular structure, routes of 
administration and the propensity for the formation of anti-drug antibodies the value of 
undertaking an analysis combining the different anti-TNFα agents is limited. This is clearly 
reflected in the finding that anti-drug antibody positivity was associated with an increased risk 
of injection site or infusion reactions but that this was associated with any infliximab treatment 
as compared with treatment with etanercept and adalimumab, rather than any difference 
between reference product and biosimilar.   
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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, two publications were 
identified that examined the economic impact of the introduction of biosimilars 

 

McBride et al: Economic modeling for the US of the cost-efficiency and associated expanded 
treatment access of conversion to biosimilar pegfilgrastim-bmez from reference pegfilgrastim14 

SPONSOR: Sandoz, Inc 

LOCATION(S): US 

DATES: 2019 costs 

OBJECTIVE(S): To examine the cost-efficiency and expanded treatment access associated with 
the use of biosimilar pegfilgrastim for prophylaxis of chemotherapy-induced neutropenia 
compared with originator pegfilgrastim. 

DESIGN: Using a simulation approach, the analysis modelled the predicted direct savings in drug 
cost for conversion of originator to biosimilar pegfilgrastim at rates of 10-100%, with price 
discounts between 15-35%, for a representative in silico population of 20,000 cancer patients. 
The predicted cost savings where then used to determine (1) the number of additional patients 
that could be administered prophylaxis with biosimilar pegfilgrastim on a cost-neutral basis, and 
(2) the number of patients that could be provided with expanded access to pembrolizumab to 
treat non-small cell lung cancer on a cost-neutral basis. 

RESULTS: Per-patient, per-treatment cycle cost savings from converting from originator to 
biosimilar pegfilgrastim were $637 - $1487 (15-35% discount), equating to potential cost-savings 
of $1,274,944 - $2,974,869 at a 10% conversion up to $12,749,439 - $29,748,691 if all patients 
received biosimilar pegfilgrastim. At 100% conversion, this would make (biosimilar) pegfilgrastim 
treatment available to an additional 3,529 – 10,769 patients, or make pembrolizumab treatment 
available to 38-90 patients, on a cost-neutral basis.  
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Wallace et al: Increasing Operational Capacity and Reducing Costs of Rituximab Administration: 
A Costing Analysis15 

SPONSOR: None 

LOCATION(S): US 

DATES: 2018 costs 

OBJECTIVE(S): To explore factors that may contribute to a reduction in cost associated with 
rituximab administration 

DESIGN: Using a time-driven activity-based costing approach, the effect of factors, including 
administration of biosimilar rituximab and administration of subcutaneous rituximab for the 
second administration, on treatment administration costs of rituximab were explored for 26 
patients receiving 30 rituximab infusions at the local institution. 

RESULTS: The base case cost ($19,452) was largely driven by drug cost (90%). Using 
subcutaneous rather than intravenous rituximab for the second infusion decreased the total cost 
by up to $3197 (16.4% cost savings) because of potential reductions in drug consumables, 
personnel, and space costs. Subcutaneous administration was also associated with a significant 
increase in infusion centre capacity, such that an increase in capacity for second doses of eight-
fold over a year would be expected.  

Administration of biosimilar rituximab was associated with the greatest cost savings ($8,988 for 
a 50% biosimilar cost reduction). Based on sensitivity analysis, biosimilar rituximab would lead to 
a relative increase in capacity over subcutaneous use when the cost savings of biosimilar 
intravenous rituximab compared to originator intravenous rituximab are at least 40%. 

REVIEWER COMMENTARY: This study examines only the cost of administration of rituximab 
under certain scenarios. As noted by the authors “its [subcutaneous rituximab] use in 
rheumatology has not been specifically studied, and it is currently not approved for use in 
rheumatic conditions”.  
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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 seven papers published examining this 
theme. 

 

Baker et al: Biosimilar Uptake in Academic and Veterans Health Administration Settings: 
Influence of Institutional Incentives16 

SPONSOR: Veterans Affairs Research Award  

LOCATION(S): Philadelphia (US) 

DESIGN: Retrospective analysis of medical record data at a veteran’s affairs medical centre 
(VAMC) and an academic medical centre (UPHS) which are geographically adjacent with shared 
health providers. All ordering events were reported. 

DATES: January 2015 – May 2019 

OBJECTIVE(S): Comparison of prescribing patterns of infliximab, filgrastim and pegfilgrastim to 
evaluate uptake of biosimilars in the veteran’s affairs medical system 

RESULTS: In the UPHS setting, prescriptions for biosimilars account for 1% of total infliximab 
prescribing and 10% of filgrastim prescriptions. In the VAMC setting, prescriptions for biosimilars 
account for 38% of total infliximab prescribing and 12% of filgrastim prescriptions. The infliximab 
biosimilar average sales price was consistently lower than the reference product price during the 
study period, however Medicare reimbursements and incentives meant that acquisition cost in 
the UPHS setting was similar. An increase in biosimilar infliximab and biosimilar filgrastim 
product prescribing in the VAMC setting coincided with a decision to designate biosimilar 
products as preferred products with protocols mandating switching patients to the biosimilar 
product. It was estimated by the authors that this intervention resulted in a 79% reduction in the 
cost of a 100mg infliximab vial in the VAMC setting when compared to the average sales price in 
the UPHS setting 
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Otremba et al: Real-world use and acceptance of rituximab biosimilars in non-Hodgkin 
lymphoma in an oncologist network in Germany17 

SPONSOR: Hexal AG 

LOCATION(S): Germany 

DESIGN: Retrospective analysis of rituximab prescriptions for treating NHL and CLL using 
electronic epidemiological database from 23 oncology centres 

DATES: July 2017 - June 2019 

OBJECTIVE(S): This manuscript reports biosimilar rituximab treatment patterns in non-Hodgkin 
lymphoma and chronic lymphocytic leukemia       

RESULTS: 1741 patients receiving rituximab were included from the database, of which 1241 were 
being treated for NHL and 500 treated for CLL, including 38 different rituximab-containing 
treatment protocols. Overall, 7595 rituximab treatment cycles were identified, of which 55.2% of 
cycles utilised biosimilar rituximab (31.8% Sandoz, 23.4% Celltrion). The uptake of biosimilar 
rituximab increased from 12% to 83% during the reporting period. Biosimilar rituximab was used 
in 52% of first line rituximab prescriptions and 55% of second line prescriptions. Reference 
product to biosimilar switching was most frequent (n=31), followed by biosimilar to reference 
(n=18) and biosimilar to biosimilar (n=14). Reasons for switch were not reported. Over fifty 
percent of patients treated for an extrapolated indication received biosimilar rituximab. The 
authors reported that “Rituximab biosimilars are increasingly being used for the treatment of 
NHL and CLL, indicating a high level of acceptance of biosimilars, even in extrapolated 
conditions”. 
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Chen et al: Provider differences in biosimilar uptake in the filgrastim market18 

SPONSOR: National Institute of Ageing, National Institute of Health (US). 

LOCATION(S): US 

DESIGN: Retrospective analysis of commercial medical claims database covering 9 million 
commercial and Medicare Advantage members, stratified by physician’s office providers and 
hospital outpatient clinics  

DATES: June 2015 - June 2018 

OBJECTIVE(S): To analyse the uptake of filgrastim biosimilar Zarxio in US after market entry    

RESULTS: Biosimilar filgrastim achieved 60% of total filgrastim claims in the office-based 
providers and 49% of claims from outpatient hospitals within 3 years of market entry. Office 
based providers were rapid adopters with outpatient-hospital uptake mirrored biosimilar 
average sales price reductions, where a 67% reduction in biosimilar average sales price 
compared to reference product coincided with an increase in biosimilar uptake. The authors 
suggested that this difference in adoption was reflective of the differences in reimbursement 
formulas, whereby “If hospitals charge more for biologic drugs [originator product] than for 
biosimilars, their reimbursement will also be higher for biologics [originator product], leading to 
higher profits from using biologics [originator product] rather than biosimilars in the treatment 
of commercially insured patients.” 
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Chambers et al: Coverage for Biosimilars vs Reference Products Among US Commercial Health 
Plans19 

SPONSOR: Tufts SPEC database is partially funded by multiple pharmaceutical companies 

LOCATION(S): Boston, US 

DESIGN: Retrospective analysis of the Tufts Medical Centre Specialty Drug Evidence and 
Coverage (SPEC) database of US commercial health plan decisions 

DATES: August 2019 

OBJECTIVE(S): This short letter examines biosimilar drug coverage decisions made by 17 of the 
largest US commercial health funds, accounting for approximately 60% of commercially covered 
lives. 

RESULTS: Nine biosimilar products and 40 pair indications were included with 535 relevant 
health fund decisions. Biosimilar product preference in were identified in 14% of cases, reference 
product preference in 33% of cases and no preference in 53%. Seven of the 17 health plans 
examined included a biosimilar as a preferred product in at least one indication and two 
preferred biosimilars in more than half of the relevant indications. 
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Blankart et al: Physician-Level Cost Control Measures and Regional Variation of Biosimilar 
Utilization in Germany20 

SPONSOR: None 

LOCATION(S): Germany 

DESIGN: Retrospective analysis of physician association prescribing and national health 
insurance claims data 

DATES: 2009 - 2015 

OBJECTIVE(S): Analyse effects of cost control measures on biosimilar market penetration.      

RESULTS: 44 cost control measures were identified for biologic medicines for which biosimilars 
were available. Levels of biosimilar uptake varied among the physician associations, 
specialisation status and experience with biologics. The application of different cost control 
measures had different impact on biosimilar penetration. Stated biosimilar quotas significantly 
increased biosimilar ESA uptake, whereas priority prescribing did not increase market share as 
originator prescribing increased proportionally. The authors described that limitations of this 
study included hidden discount agreements which may distort the cost control measures and 
practice level prescribing limitations such as drug budgets which may not have been detected 
by the study. 
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Fisher et al: Rapid monitoring of health services utilization following a shift in coverage from 
brand name to biosimilar drugs in British Columbia - An interim report21 

SPONSOR: British Columbia Health Ministry  

LOCATION(S): British Columbia, Canada 

DESIGN: 3-month rapid analysis of biosimilar non-medical switch initiative comparison of switch 
policy cohort with historical non-switched cohort  

DATES: May 2019 - August 2019 

OBJECTIVE(S): Review biosimilar uptake and health service utilisation in 3 months post non-
medical switch to biosimilar infliximab and etanercept in a public drug plan   

RESULTS: 20.5% of the originator infliximab switching cohort and 21.5% of the originator 
etanercept switching cohort had switched within 3 months of initiating the biosimilar initiative. 
The authors noted that the initiative would be monitored for 12 months and that the rate of 
uptake was similar to that observed in similar initiative in Europe. The patterns of physician visits 
remained similar between the non-medical switch cohort and the historical non-switched 
cohorts, with no statistical difference between prescription refill rates. 
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HEALTH OUTCOMES AND ADVERSE EVENTS 
Within the period encompassed by this update, there have been 13 papers that have examined 
pharmacovigilance of biosimilar medicines, specifically the impact of substitution, switching and 
extrapolation of indication. 

 

ADALIMUMAB 

Bruni et al: Efficacy and safety of switching from reference adalimumab to SB5 in a real-life 
cohort of inflammatory rheumatic joint diseases22  

SPONSOR: None 

LOCATION(S): Italy, single centre 

DESIGN: Retro-prospective observational study 

DATES: Patients treated between October 2018 to November 2019 

OBJECTIVE(S): To describe the efficacy and safety of switching from originator adalimumab to 
biosimilar adalimumab (SB5) in patients with rheumatoid arthritis (RA), axial spondyloarthritis 
(axSpA), psoriatic arthritis (PsA) and juvenile idiopathic arthritis (JIA). 

PATIENT CHARACTERISTICS: Clinically stable condition treated for at least 6 months with 
originator adalimumab; mean age = 54 years; mean disease = 13 years; number of patients: RA= 
19, PsA = 28, axSpA = 32, JIA =3. 

OUTCOME(S): Disease activity indices (including DAS28, BASDAI, DAPSA, ASDAS), 
inflammatory markers (ERS) and patient-reported outcomes (PtGA) at baseline, 3 and 6 months 
after switching. 

RESULTS: A total of 115 patients were switched from originator adalimumab to biosimilar 
adalimumab (SB5), of whom 82 were eligible for inclusion. Amongst patients with RA, the mean 
tender joint count increased from 0.75 at baseline to 1.75 at 3 months post-switching (p = 
0.048) but had decreased to 0.5 at 6 months. Mean ESR remained stable between baseline and  
3 months post-switching (25.57 mm/h   and 22.36 mm/h   respectively) and decreased at 6 
months (14.14mm/h , p=0.026) Amongst patients with axSpA the mean ASDAS increased from 
1.67 at baseline to 2.0 at 3 months post-switching (p = 0.015) but had returned to baseline (1.65) 
at 6 months. Mean ESR increased from 23.13mm/h at baseline to 25.00mm/h at 3-months post-
switching and returned to baseline values at 6 months (23.88mm/h). The patient global 
assessment amongst these patients increased from 1.88 at baseline to 2.38 at 3-months post 
switching (p = 0.029) and 2.18 at 6 months (p = 0.605). Amongst patients with PsA the mean 
DAPSA increased from 7.20 at baseline to 10.0 at 3 months post-switching (p = 0.042) but had 
returned to 7.39 at 6 months (p = 0.934). ESR remained stable across all timepoints. The patient 
global assessment amongst these patients increased from 2.68 at baseline to 3.36 at 3-months 
post switching (p = 0.028) and but had returned to baseline (2.67) at 6 months (p = 0.605). 
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Di Cesare et al: SB5 adalimumab biosimilar in the treatment of psoriasis and psoriatic arthritis 23  

SPONSOR: None 

LOCATION(S): Italy, single centre 

DESIGN: prospective, observational 

DATES: not stated 

OBJECTIVE(S): To describe the outcomes observed in patients with psoriasis and psoriatic 
arthritis who switched from originator adalimumab to biosimilar adalimumab (SB5) or who 
changed treatment from etanercept to biosimilar adalimumab following loss of response or were 
biologic naïve. 

PATIENT CHARACTERISTICS: 23 patients, switched from originator to biosimilar = 20, 3 patients 
with alternate treatment history but exact numbers switching from etanercept or biologic naïve 
are unclear 

OUTCOME(S): change in psoriasis area severity index (PASI) score at week 12 and 24 

RESULTS: Amongst those that switched from originator to biosimilar the mean PASI score 
increased from 0.85 at baseline to 1.14 at week 12 and returned to 0.66 at week 24. One patient 
in discontinued biosimilar adalimumab due to loss of effect and changed treatment to an anti-IL-
12/23 agent. Amongst patients with psoriatic arthritis 3/12 experienced a worsening of joint 
symptoms, particularly with regards to self-reported pain and fatigue VAS scores, whilst 
persistence of remission was reported in the remaining nine patients. Of those who experienced 
a worsening of joint symptoms two patients were managed through the addition of 
methotrexate and one patient switched back to originator adalimumab. 
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INFLIXIMAB 

Kim et al: A 5-year Retrospective Analysis of Drug Survival, Safety, and Effectiveness of the 
Infliximab Biosimilar CT-P13 in Patients with Rheumatoid Arthritis and Ankylosing Spondylitis24  

SPONSOR: Celltrion Healthcare Co., Ltd 

LOCATION(S): Republic of Korea, five referral university hospitals 

DESIGN: Retrospective 

DATES: September 1, 2012 to December 31, 2017 

OBJECTIVE(S): To describe the drug survival and long-term safety and effectiveness of 
biosimilar infliximab (CT-P13) in patients with rheumatoid arthritis or ankylosing spondylitis who 
were infliximab-naïve or switched from originator biosimilar. 

PATIENT CHARACTERISTICS: 491 patients received CT-P13; rheumatoid arthritis = 154 patients, 
infliximab-naïve = 135, switched from originator infliximab = 19, median number of infliximab 
doses prior to switching = 11; ankylosing spondylitis = 337, infliximab-naïve = 219, switched from 
reference infliximab = 118, median number of infliximab doses prior to switching = 16 

OUTCOME(S): 5-year drug survival rate 

RESULTS: The 5-year drug survival rate amongst infliximab-naïve patients with rheumatoid 
arthritis was 41.2% as compared with 52.9% amongst those that switched from originator to 
biosimilar. Amongst patients with ankylosing spondylitis, the 5-year drug survival rate was 63.5% 
in infliximab-naïve patients as compared with 72.1% amongst those that switched. Rates of 
discontinuation due to lack of effectiveness were higher in infliximab-naïve patients in both 
patients with rheumatoid arthritis and ankylosing spondylitis (53.3% and 36.9%, respectively) as 
compared with those that switched from originator to biosimilar (36.4% vs 25.0%, respectively). 
Infusion related reactions occurred in three patients with rheumatoid arthritis and two patients 
with ankylosing spondylitis. 
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Lee et al: Post‑Marketing Pooled Safety Analysis for CT‑P13 Treatment of Patients with 
Immune‑Mediated Inflammatory Diseases in Observational Cohort Studies25 

SPONSOR: CELLTRION Inc., Pfizer Inc. 

LOCATION(S): Korean EU registries 

DESIGN: Pooled analysis of safety data from six post-marketing, non-interventional, open-label, 
observational cohort studies 

DATES: Data cut-off date of 27 December 2017 

OBJECTIVE(S): To investigate the overall safety profile and incidence rate of adverse events of 
special interest (AESIs) in patients with rheumatoid arthritis (RA), ankylosing spondylitis (AS), 
psoriatic arthritis (PsA), psoriasis (Ps), ulcerative colitis (UC) or Crohn’s disease (CD) who 
received at least one dose of biosimilar infliximab (CT-P13). 

PATIENT CHARACTERISTICS: 4393 patients, RA = 670, AS = 819, PsA/Ps = 90, CD = 1814, UC = 
999; infliximab-naïve = 3677, switched from originator = 716 

OUTCOME(S): Incidence rate of tuberculosis and serious infections, incidence rate of AESIs 

RESULTS: Active tuberculosis was reported in a total of 14 patients (0.32%, 13 from Korea, 1 from 
Portugal) equating to an incidence rate per 100 patient years of 0.44 (95%CI: 0.238 to 0.732). 
The overall incidence rate per 100 patient years for serious infections was 3.40 (95%CI= 2.788 to 
4.096) Anti-drug antibody results were available for 918 patients, of whom 277 were positive. 
Infusion related reactions occurred in 183 patients (4.17%), of which 13 were considered severe. 
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Barberio et al: Real Life Comparison of Different Anti-Tnf Biologic Therapies for Ulcerative 
Colitis Treatment: A Retrospective Cohort Study26 

SPONSOR: None 

LOCATION(S): Italy, single centre 

DESIGN: Retrospective observational 

DATES: March 2015 to March 2017 

OBJECTIVE(S): To compare the effectiveness and tolerability of anti-TNF-α drugs originator and 
biosimilar infliximab, adalimumab and golimumab used in a cohort of patients with moderate to 
severe ulcerative colitis. Only infliximab results will be presented in this review. 

PATIENT CHARACTERISTICS: 122 patients in total, originator infliximab = 30, biosimilar 
infliximab = 30. At baseline there was a higher percentage of patients with severe disease 
activity in the group of patients treated with originator infliximab (33.3%) as compared with 
those that received biosimilar infliximab (10%). A greater proportion of patients in the originator 
infliximab group had severe Mayo endoscopy disease activity (66.7%) as compared with the 
biosimilar infliximab group (53.3% of patients) (p=0.006). 

OUTCOME(S): Rates of clinical remission and clinical response after induction, at week 30 and 
week 52. 

RESULTS: Following induction, clinical remission was achieved in 15 (50%) participants in the 
originator infliximab group as compared with 17 (56.7%) of participants in the biosimilar group 
with a clinical response obtained in 25 (83.3%) and 27 (90%) participants respectively. At 30 
weeks, clinical remission was achieved in 17 (56.7%) participants in the originator infliximab 
group as compared with 19 (63.3%) of participants in the biosimilar group with a clinical 
response obtained in 28 (93.3%) and 26 (86.7%) participants respectively. At 52 weeks, clinical 
remission was achieved in 21 (70%) participants in the originator infliximab group as compared 
with 17 (56.7%) of participants in the biosimilar group with a clinical response obtained in 29 
(96.7%) and 23 (76.7%) participants respectively. At the end of follow-up endoscopic response 
was achieved in 46.7% of participants in the originator infliximab group as compared with 40% 
of participants in the biosimilar group. 
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Bhat et al: Process and Clinical Outcomes of a Biosimilar Adoption Program with Infliximab-
Dyyb27 

SPONSOR: None 

LOCATION(S): Boston, US 

DESIGN: Retrospective analysis of inflammatory bowel disease (IBD) patients switched to 
biosimilar infliximab. Stakeholders from gastroenterology were consulted and education 
provided for provider champions and patients 

DATES: March 2018 – June 2019  

OBJECTIVE(S): This manuscript describes large scale switch of patients in a medical centre to 
biosimilar infliximab, outcomes and cost savings 

RESULTS: During the transition study period 151 patients were identified as eligible for infliximab 
non-medical switching and consented to the switch. Of these, 145 successfully switched as 
defined by an update in their prescription plan. Forty IBD patients were eligible for clinical follow 
up, 36 maintained remission on biosimilar infliximab, 2 attained remission on biosimilar 
remission. Two patients reported worsening of symptoms although colonoscopy did not show 
signs of active Crohn’s disease. This proportion of switching was estimated to save the health 
system $500,000 annually. 

REVIEWER COMMENTARY: This manuscript provides a detailed description of the biosimilar 
adoption process that was employed in this institution. This process included engaging with 
individual provider champions from each specialty to establish consensus and address clinical 
concerns, development of patient education materials and the development of internal 
authorization processes related to transitioning patients to biosimilar infliximab. 
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RITUXIMAB 

Lee et al: The clinical outcomes of rituximab biosimilar CTP10 (Truxima®) with CHOP as first-line 
treatment for patients with diffuse large B-cell lymphoma: real-world experience28 

SPONSOR: Celltrion Healthcare Co., Ltd 

LOCATION(S): Korea, single centre 

DESIGN: Retrospective 

DATES: December 2016 and August 2018 

OBJECTIVE(S): To evaluate the real-world clinical effectiveness and safety of biosimilar 
rituximab (CT-P10) compared with originator rituximab in combination with chemotherapy 
(CHOP) in patients with diffuse large B-cell lymphoma (DLBCL) 

PATIENT CHARACTERISTICS: 221 patients, 95 patients treated only with originator rituximab, 36 
patients started treatment with originator rituximab and then switched to biosimilar, 90 patients 
treated only with biosimilar rituximab 

OUTCOME(S): Complete and partial response rates, infusion related reactions 

RESULTS: A complete response was achieved by 86.7% (78/90) of patients in the biosimilar 
group as compared with 84.2% (80/95) in the originator group and 77.8% (28/36) in the 
switched group. A partial response was achieved by 10% (9/90) of patients in the biosimilar 
group as compared with 7.4% (7/95) in the originator group and 16.7% (6/36) in the switched 
group. Infusion related reactions occurred in 28.2% of patients that received originator rituximab 
as compared with 26.7% of patients that received biosimilar. No patients experienced an infusion 
related reaction after switching from originator to biosimilar. Febrile neutropenia occurred in 10 
patients (10.5%) in the originator group as compared with 11 patients (12.2%) in the biosimilar 
group and two patients (5.6%) in the switched group. 
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Vacchi et al: Safety and effectiveness of biosimilar of Rituximab CT‑P10 in the treatment of 
cryoglobulinemic vasculitis: the MARBLe study (Mixed cryoglobulinemiA Rituximab BiosimiLar)29 

SPONSOR: None 

LOCATION(S): Italy, 10 sites 

DESIGN: Open-label prospective with historical control group 

DATES: Consecutive patients between July and December 2018, historical control group treated 
with originator rituximab between July 2017 and July 2018 

OBJECTIVE(S): To evaluate the safety and the effectiveness of CT-P10 in patients with mixed 
cryoglobulinemic vasculitis 

PATIENT CHARACTERISTICS: 51 patients treated with biosimilar rituximab, 75 historical controls 
treated with originator rituximab, median disease duration = 42 months (biosimilar) vs 96 
months (originator), p = 0.006; proportion with hepatitis C = 51% (biosimilar) vs 93.3% 
(originator), p <0.001; proportion with renal as  the main indicator for rituximab therapy = 11.8% 
(biosimilar) vs 38.7% (originator), p = 0.002; proportion receiving four rituximab doses of 
375mg/m2 = 23.5% (biosimilar) vs 77.3% (originator), p<0.001 

RESULTS: The authors report that there was no difference efficacy between the biosimilar and 
the historical originator group. Immune-mediated adverse events occurred in 7/51 patients in the 
biosimilar group as compared with 6/75 in the originator group.  

REVIEWER COMMENTARY: Interpretation of the results presented in this manuscript is limited 
due to serious limitations in the study design. There are clear differences in the characteristics 
between the patient group that received biosimilar rituximab and originator rituximab with 
hepatitis C-related MCV comprising a much greater proportion of patients who received 
originator rituximab (93.3%) than biosimilar (51%). This difference is due to the historical nature 
of the control group and the changes in the use of direct-acting antivirals in the management of 
hepatitis C. The indication for rituximab therapy also differed between the two groups with renal 
involvement more common in the historical control group. Further, there are significant 
differences between the two groups with regards to the dose of rituximab that was 
administered. A significantly larger proportion of the historical control group (77.3%) received 
treatment comprising four rituximab doses of 375mg/m2 whilst the most common treatment in 
the biosimilar group (64.7%) was two doses of 250mg/m2. 
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Bardazzi et al: Efficacy and safety of biosimilar rituximab in the treatment of pemphigus vulgaris: 
a single center experience of 12 cases30 

SPONSOR: None 

LOCATION(S): Italy, single centre 

DESIGN: Prospective 

DATES: April 2018 and October 2019 

OBJECTIVE(S): To describe the clinical efficacy and safety of biosimilar rituximab in patients 
with pemphigus vulgaris 

PATIENT CHARACTERISTICS: 12 patients 

OUTCOME(S): Change in pemphigus disease area index (PDAI) score between baseline and 12-
months 

RESULTS: The mean PDAI score decreased from 82 at baseline to 2 after 12 months of follow-up 
(p<0.0001). Two patients developed mild infusion reactions which was managed with a reduced 
infusion rate.  
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INSULIN GLARGINE 

Shingaki et al: Long-term safety and effectiveness of biosimilar insulin glargine in Japanese 
patients with diabetes mellitus in routine clinical practice: results of a post-marketing safety 
study31 

SPONSOR: Eli Lilly Japan K.K. and Nippon Boehringer Ingelheim 

LOCATION(S): Japan, multi-centre 

DESIGN: Prospective, non-interventional, single-arm, multi-centre, observational post-marketing 
safety study  

DATES: August 2015 - July 2018 

OBJECTIVE(S): To evaluate the long-term safety and effectiveness of biosimilar insulin glargine 
in real-world clinical practice in participants with type 1 (T1DM) and type 2 (T2DM) diabetes 
mellitus 

PATIENT CHARACTERISTICS: 1245 participants, T1DM = 141, T2DM = 1104; proportion of 
participants switched from originator insulin glargine = 65.4% (T1DM), 64.3% (T2DM), proportion 
insulin naïve at baseline = 5.9% (T1DM), 25% (T2DM) 

OUTCOME(S): 12-month treatment continuation rate, change from baseline monthly 
hypoglycaemic event frequency, serious adverse event rates, discontinuation due to adverse 
events 

RESULTS: The 12-month continuation rates were 85.0% in participants with T1DM and 71.1% in 
participants with T2DM. The mean change from baseline to 12 months in the frequency of 
hypoglycaemic events per month was –1.2 (95% CI: 2.4 to 0.1, p = 0.066) in participants with 
T1DM and 0.0 (95% CI: 0.0 to 0.1, p = .915) in participants with T2DM. Serious adverse events 
were reported in 3.5% of participants patients with T1DM and 3.4% overall in those with T2DM. 
Adverse events leading to discontinuation occurred in 0.7% of participants with T1DM and 1.4% 
of participants with T2DM. 
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FILGRASTIM 

Niinomi et al: Evaluation of adverse events associated with filgrastim originator and biosimilar 
using a spontaneous reporting system database32 

SPONSOR: None 

LOCATION(S): Japan, nation-wide 

DESIGN: Japanese Adverse Drug Event Report (JADER) database 

DATES: Third quarter of 2014 to fourth quarter of 2018 

OBJECTIVE(S): To assess the adverse events associated with originator and biosimilar filgrastim 

OUTCOME(S): Reporting odds ratios (ROR) 

RESULTS: There were 584 reports for originator filgrastim and 102 for biosimilar. Bone marrow 
failure was the most frequently reported adverse event, with 33 reports (5.7%) for filgrastim 
originator and 20 reports (19.6%) for biosimilar. Based upon the 95% confidence intervals for the 
reporting odds ratios signals were detected for bone marrow failure and febrile neutropenia for 
both originator and biosimilar filgrastim. A signal for interstitial lung disease was identified for 
biosimilar filgrastim (ROR = 8.84, 95%CI: 5.31 to 14.7) but not originator filgrastim (ROR = 1.31, 
95%CI: 0.82-2.1). 

REVIEWER COMMENTARY: Analysis of spontaneous reporting systems is subject to a number of 
limitations, including reporting bias, which must be considered when interpreting reports of this 
nature. Details regarding any concomitant treatments that patients may have also been taking at 
the time of the spontaneous report is not provided. 
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FOLLITROPIN ALFA 

Sydow et al: Effectiveness and safety of follitropin alfa (Ovaleap®) for ovarian stimulation using 
a GnRH antagonist protocol in real-world clinical practice: a multicenter, prospective, open, non-
interventional assisted reproductive technology study33 

SPONSOR: Teva GmbH 

LOCATION(S): Germany, 34 centres 

DESIGN: Prospective, open, noninterventional study 

DATES: Enrolment between March 2016 and May 2017 

OBJECTIVE(S): To examine effectiveness of ovarian stimulation with biosimilar follitropin 
(Ovaleap®) for routine in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) in 
real-world ART clinical practice using a GnRH antagonist protocol. 

PATIENT CHARACTERISTICS: 463 received at least 1 dose of biosimilar follitropin alfa 

OUTCOME(S): Number of oocytes retrieve, clinical pregnancy rate  

RESULTS: The mean number of retrieved oocytes was 11.8. The clinical pregnancy rate per 
embryo transfer was 41.4% (165/399). There were 14 cases of mild ovarian hyperstimulation 
syndrome, eight moderate and one severe. With regards to the injection device, 97.4% of 
participants considered that they were “sure” or “very sure” about adjusting the dose of the pen 
and 96.9% were “sure” or “very sure” that they had injected the correct dose.  
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De Rocco Ponce et al: Use of Biosimilar Follicle-Stimulating Hormone in Asthenozoospermic 
Infertile Patients: A Multicentric Study34 

SPONSOR: None 

LOCATION(S): Italy, four centres 

DESIGN: Retrospective case-control study 

DATES: Not stated 

OBJECTIVE(S): To evaluate the effect of biosimilar follitropin-alfa (Bemfola) on sperm motility in 
infertile patients affected by asthenozoospermia 

PATIENT CHARACTERISTICS: 97 asthenozoospermic patients, 50 controls (untreated) 

RESULTS: After 3 months there were statistically significant increases in sperm concentration, 
total sperm count and total motile sperm. There was also improved progressive motility and 
non-progressive motility. There were no significant changes in the control group. 
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SOMATROPIN 

Iughetti et al: Safety and effectiveness of a somatropin biosimilar in children requiring growth 
hormone treatment: second analysis of the PATRO Children study Italian cohort35 

SPONSOR: Sandoz, Italy 

LOCATION(S): Italy, 19 sites 

DESIGN: Open-label, longitudinal post-marketing surveillance study 

DATES: Up to August 2017 

OBJECTIVE(S): To investigate the long-term safety and effectiveness of biosimilar somatropin 
(Omnitrope®) 

PATIENT CHARACTERISTICS: 291 infants, children, and adolescents receiving treatment with 
Omnitrope® for any diagnosis 

RESULTS: The mean duration of Omnitrope® treatment was 33.1 months. A total of 344 adverse 
events were reported in 138 (47.4%) of the 291 patients, of which 48 adverse events had a 
suspected relationship to the study drug. The most common adverse event of special interest 
was insulin-like growth factor above normal range (10 patients). The mean height standard 
deviation scores increased from − 2.41 at baseline (n = 238) to − 0.91 at 6.5 years (n = 10). The 
mean height velocity standard deviation scores increased from − 1.77 at baseline (n = 136) to 
0.96 at 6.5 years (n = 10).  
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Lundberg et al: Ten years with biosimilar rhGH in clinical practice in Sweden - experience from 
the prospective PATRO children and adult studies36 

SPONSOR: Sandoz Biopharmaceutical, c/o HEXAL AG 

LOCATION(S): Sweden 

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

DATES: Patients enrolled prior to January 2019 

OBJECTIVE(S): To provide an update on the impact of treatment with biosimilar recombinant 
human growth hormone (Omnitrope®) in children and adults with growth hormone deficiency. 

PATIENT CHARACTERISTICS: 136 patients enrolled in PATRO children, 293 patients enrolled in 
PATRO adult, received at least one dose of Omnitrope®. A Swedish cohort. 

OUTCOME(S): Long term safety particularly occurrence of diabetes mellitus and malignancy, 
anti-hGH antibodies from routine clinical practice, effectiveness in terms of growth response in 
children, body composition and cardiovascular risk in adults 

RESULTS: Since the study began in 2007, no SAEs of drug related glucose intolerance or 
malignancy have been reported in the children in this cohort. No treatment related neoplasm 
development, one case of worsening diabetes control in a previously diagnosed patient was 
considered to be rhGH treatment related. The author concluded that 10 years of biosimilar 
Omnitrope® observation in real life clinical practice suggests it is well tolerated and effective in 
children and adults, with safety and effectiveness similar to originator rhGH preparations.  
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STAKEHOLDER PERCEPTIONS 
During the quarterly update period, four papers have explored the topic of evaluating and 
improving stakeholder awareness, confidence, attitudes and acceptance of biosimilar medicines.  

 

PATIENTS 

Gasteiger et al: Patients' beliefs and behaviours are associated with perceptions of safety and 
concerns in a hypothetical biosimilar switch37 

SPONSOR: No funding declared 

LOCATION(S): Auckland, New Zealand 

DESIGN: 247 patients were invited by letter to complete questionnaire  

DATES: April 2018 – July 2018. 

OBJECTIVE(S): Investigate the demographic and psychological characteristics associated with 
negative perceptions towards biosimilar safety and switching 

PARTICIPANTS: 96 adult rheumatology patients currently treated with an originator biologic 
agent. 

RESULTS: Positive relationships were identified between originator experiences such as side 
effects and efficacy and expected biosimilar experiences. Gender and time on originator were 
found to affect perceptions of biosimilar safety, with respondents of female gender and short 
time on originator more likely to perceive biosimilar medicines as less safe. Psychologically, 
those who had high perceptions of medicine sensitivity and are more likely to look up medicines 
on the internet were more like to perceive a biosimilar as unsafe. With regards to switching, 
females and patients with a particular brand preference were more likely to express concerns 
with switching from a reference biologic to a biosimilar. 
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Graham-Clarke et al: Patient Preferences for Biologic and Biosimilar Osteoporosis Treatments in 
Colombia38 

SPONSOR: Eli Lilly 

LOCATION(S): Bogota Colombia 

DESIGN: Discrete choice experiment after nurse demonstration of teriparatide originator 
Forteo® (Eli) and biosimilar Osteotide® device functionality and use 

DATES: July 2017 

OBJECTIVE(S): Elicit patient preferences for injectable osteoporosis treatment attributes 

PARTICIPANTS: Adults with high fracture risk with or without teriparatide experience 

RESULTS: 200 participants were recruited and provided with device training. Survey responses 
suggested that participant preferences include the originator product over the biosimilar, 
shorter needles, 45-degree injection angle, automatic dosing and being able to leave out of the 
fridge. 

REVIEWER COMMENTARY: The authors report that respondents stated a “strong preference” 
for originator products over biosimilars. However, it is unclear what biosimilar education was 
provided during the initial discussion with the participants. to participants but it should be noted 
that the following written information was provided “The biosimilar medicine is usually not 
studied as long as the original biologic medicine was, so doctors do not know the medicine as 
well and may be less certain about what to expect when they prescribe this medicine to their 
patients.” and that “Doctors expect that the original biologic medicine and the biosimilar 
medicine will work equally as well and have the same side effects, but they are more certain 
about the original biologic medicine.”  The written information also provided the additional 
context for participants that “Biologic medicines are complex and difficult to make. When these 
medicines are first developed, the company that makes them must study them for a long time so 
that everyone understands how well the medicine works, the side effects it causes, and that the 
medicine works as expected” and “After a biologic medicine has been available for a number of 
years, another company might make a Biosimilar medicine that is very much like the original 
biologic medicine, but it is made using a process that might be a little different than the process 
used to make the original biologic medicine”. The impact of this information on patient 
understanding and perception of biosimilar medicines was not evaluated in the study. 

Independent of the specific results related to originator or biosimilar product this manuscript 
again demonstrates that the specific characteristics of injection devices are of importance to 
patients and as these are proprietary there exists the possibility of differences in them between 
products 
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HEALTH PROFESSIONALS 

Chan et al: Assessing biosimilar education needs among oncology pharmacy practitioners 
worldwide: An ISOPP membership survey39 

SPONSOR: No funding declared 

LOCATION(S): Global 

DESIGN: 22 question online survey  

DATES: December 2018 – February 2019 

OBJECTIVE(S): Understand the biosimilar education needs of oncology pharmacist practitioners 

PARTICIPANTS: International Society of Oncology Pharmacy Practitioners (ISOPP) members 
and national oncology pharmacy groups 

RESULTS: 86 pharmacist participants from 26 countries completed the questionnaire. 74% of 
respondents state that biosimilars were being used in oncology in their institution. 50% of 
respondents reported frequent use of biosimilars in daily practice. With regards to their 
understanding of biosimilars, 45.4% of respondents described their understanding of the 
regulatory approval process as above average to excellent, 47.6% rated their knowledge of 
prescribing guidelines as above average to excellent and 69% of educators rated their education 
skills as good or excellent. 13% of respondents stated that they were able to frequently influence 
prescriber choice with respect to biosimilars, however respondents suggested that clinical 
champions were often successful in influencing biosimilar prescribing.        

Areas for developing further education with regards to biosimilars, identified by three quarters 
of respondents, were identified as comparative efficacy, switching and immunogenicity. 
Challenges to accessing education on biosimilars were identified as financial constraints (38.4%), 
workload (31.4%) and inadequate resources (27.9%). Prescribing guidelines, patient education 
materials, webinars and workshops were identified as potential educational support resources 
which would be of use. 
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Foreman et al: A survey of global biosimilar implementation practice conducted by the 
International Society of Oncology Pharmacy Practitioners40 

SPONSOR: No funding declared 

LOCATION(S): Global 

DESIGN: 29 question online survey  

DATES: April 2019 – May 2019 

OBJECTIVE(S): Understand the global biosimilar implementation practice of oncology 
pharmacists, identify challenges and create a position statement on biosimilars in cancer 

PARTICIPANTS: International Society of Oncology Pharmacy Practitioners (ISOPP) members 

RESULTS: 50 pharmacist members from 27 countries completed the questionnaire. 87% of 
respondents state that biosimilars were being used in oncology in their country, in supportive 
care (76%), cancer treatment (59%) and non-cancer indications (58%).The factors identified that 
influenced biosimilar implementation in their institution included price (92%), clinical data (73%) 
and availability (63%). Barriers to biosimilar implementation included prescriber reluctance, 
reluctance to switch established patients and insurance / funding bodies. 36% of respondents 
reported having institutional policy for implementing biosimilars, whereas 55% had no policy.   

Differences in practice were identified. With regards to labelling dispensed biosimilar products, 
28% use generic name only, 26% used generic and brand name, 22% use generic name plus 
suffix and 9% use all three. With regards to storage, 27% separated originator and biosimilar in 
the dispensary to minimise dispensing error, 18% did not have multiple products and the 
remainder stored together. 

Education in their institutions was targeted towards pharmacists (72%), prescribers (56%), 
nurses (45%) and patients (21%), with education mostly consisting of workshops (58%), 
information sheets (54%) and emails (51%). Standard biosimilar education was frequently 
provided by the pharmacist (56%), drug company (36%) or prescriber (10%).   
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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. 
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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. 
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Biosimilar for PMDA Submission. Ther Innov Regul Sci 2020. 

2. Avila-Portillo LM, Aristizabal F, Perdomo S et al. Comparative Analysis of the Biosimilar and 
Innovative G-CSF Modulated Pathways on Umbilical Cord Blood-Derived Mononuclear Cells. 
Bioinform Biol Insights 2020; 14: 1177932220913307. 

3. Derenne A, Derfoufi KM, Cowper B et al. FTIR spectroscopy as an analytical tool to compare 
glycosylation in therapeutic monoclonal antibodies. Anal Chim Acta 2020; 1112: 62-71. 

4. Liao KH, Udata C, Yin D et al. A mechanistic pharmacokinetic model with drug and antidrug 
antibody interplay, and its application for assessing the impact of immunogenicity response 
on bioequivalence testing. Br J Clin Pharmacol 2020; 14: 14. 

5. Saleem R, Cantin G, Wikstrom M et al. Analytical and Functional Similarity Assessment of 
ABP 710, a Biosimilar to Infliximab Reference Product. Pharm Res 2020; 37: 114. 

6. Schreiber S, Yamamoto K, Muniz R et al. Physicochemical analysis and biological 
characterization of FKB327 as a biosimilar to adalimumab. Pharmacol Res Perspect 2020; 8: 
e00604. 

7. Tani J, Ito Y, Tatemichi S et al. Physicochemical and biological evaluation of JR-131 as a 
biosimilar to a long-acting erythropoiesis-stimulating agent darbepoetin alfa. PLoS One 
2020; 15: e0231830. 

8. Treuheit NA, Crawford NF, Maki S et al. Receptor-binding hydrogen–deuterium exchange 
mass spectrometry as an additional measurement of biosimilarity. Journal of Pharmaceutical 
Investigation 2020; 50: 413-23. 

9. Zhang E, Xie L, Qin P et al. Quality by Design-Based Assessment for Analytical Similarity of 
Adalimumab Biosimilar HLX03 to Humira(R). AAPS J 2020; 22: 69. 
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