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Biosimilar Development and Approval

demonstrating 
comparable safety & efficacy 
by establishing biosimilarity

demonstrating 
safety & efficacy directly in 

patients for the first time

http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/general/general_content_001832.jsp&mid=WC0b01ac0580bb8fda

Real world experience
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Araújo et al, Curr Rheumatol Rep (2016) 18: 50

Global Biosimilar Approval Timeline
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Biosimilar Erythropoietin – real world experience
Representative conclusions of reported observational studies

Conclusion
“In both settings, our findings are suggestive of no difference between biosimilars and 

originators on relevant effectiveness and safety outcomes.”

Conclusion
“The MONITOR-CKD5 study of hemodialysis patients underscores the real-world effectiveness of 

HX575, a biosimilar epoetin-α, in managing renal anemia. Patients treated for up to 24 months with 
HX575 showed Hb outcomes equivalent to reference epoetin-α under dosing patterns similar to the 
reference medicine. The majority of treated patients were maintained within guideline-recommended 

target Hb ranges. No unknown safety signals, including immunogenicity, were detected.”
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Biosimilar Erythropoietin – real world experience
Isolated observational studies with alternate findings

Conclusion
“This study provides first-time evidence in daily clinical practice that 

switching from ESA originators to biosimilars is associated with poorer 
anemia control, despite a significant dosing difference of 

approximately 40%. This finding is also relevant from an economic 
point of view and it is important to correctly plan resource allocation.”

Minotulo et al, Clin Drug Investig (2017) 37:965–973
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How did the authors come to this conclusion?
Isolated observational studies with alternate findings

Originator EPO Darbepoetin

Biosimilar EPOSwitch
Change 
in therapy

Switching group

Originator EPO Darbepoetin

Control group

VS

Minotulo et al, Clin Drug Investig (2017) 37:965–973

?
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Changing from darbepoetin is not the same as 
switching from originator to biosimilar

Minotulo et al, Clin Drug Investig (2017) 37:965–973

Scott, Pharmacotherapy. 2002 Sep;22(9 Pt 2):160S-165S.

Error!

Conclusion
“This study provides first-time evidence in daily clinical practice that 

switching from ESA originators to biosimilars is associated with 
poorer anemia control, despite a significant dosing difference of 

approximately 40%.”

?
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Biosimilar Filgrastim – real world experience

Outcomes for approved indication
“No differences in terms of clinical outcome were seen in

patients treated with either biosimilar or originator as 
prophylaxis for neutropenia induced by EI regimen.”

Extrapolation of indication
“our findings indicated no difference in key parameters 

of PBSC mobilization in adult patients affected with AML, 
with the use of a biosimilar filgrastim, compared with 
originator, as previously shown for other hematologic 

malignancies” 

Issues of practice 
How filgrastim is used not biosimilar vs originator

Future Oncol. (2019) 15(8), 897–907
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Biosimilar Filgrastim
Isolated observational studies with alternate findings

“We only observed differences on the following studied parameters in 
the myeloma group: duration of cytopenia, platelet requirements, and 

bone pain. Neupogen® seems to be the most efficient for reducing 
cytopenia in patients with myeloma (no difference in lymphoma 

group). In contrast, Zarzio® induced less bone pain and reduced the 
requirement for platelet units in this same group. The differences 

observed between the three rhuGCSFs are intriguing. As the procedure 
was identical through the years, we can therefore assume that they 

do not have the same intrinsic quality.” 

Nicol et al, Leuk Lymphoma. 2017 Sep;58(9):1-3



Use of historic controls 
Impact of changes in practice over time

Neupogen®

Ratiograstim®

Zarzio®
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“As the procedure was identical through the years, we can therefore assume that they do not have the 
same intrinsic quality.” 

“In each group, patients receiving Zarzio® were also older, perhaps because the 
age limit for performing ASCT at our institution has increased through the years 

(the patients in the Z-group are the oldest).”
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Global Biosimilar Approval Timeline



Biosimilar Infliximab – real world experience
Multi-centre reports with larger patient numbers

Conclusion
“In 802 arthritis patients treated with INX for median >6 years, a nationwide non-
medical switch to CT-P13 had no negative impact on disease activity. Adjusted 1-

year CT-P13 retention rate was slightly lower than for INX in a historic cohort.”

Inflamm Bowel Dis 2017;23:233–243

Conclusion
“In summary, in our study with the largest cohort of patients with IBD treated with CT-P13 described 
so far, we have demonstrated in the evaluated time frame that the safety profile and efficacy of CT-

P13 biosimilar is in line with the existing literature of infliximab. No alarming signals of 
immunization have been detected in patients switched from the infliximab.”

British Journal of Dermatology (2017) 177, ppe325–e326

Conclusion
“The principal finding of this study is that patients with chronic plaque psoriasis who respond to the infliximab originator can be 

switched to the biosimilar CT-P13 without experiencing a significant change in clinical response or additional adverse events including 
infusion reactions. Moreover, CT-P13 is effective also in naïve patients with a PASI reduction being in line with that reported for the 

originator. In terms of safety, a limited number of adverse events including infusion reactions like those expected with the originator and 
without any significant difference between the switch and naïve group was observed.” 
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Biosimilar Infliximab
Studies that describe a challenging journey of implementation

“Among the six patients who relapsed, five 

subsequently received the infliximab originator. Four 

patients did not improve or relapsed with this switch 

to the originator, thus they were switched back to the 

biosimilar.”

O B O B

B O B

“During the study period, a steering committee was 

convened consisting of rheumatologists, 

pharmacists, and internal medicine practitioners who 

decided to switch to the infliximab originator in

individual cases if they had concerns about safety or 
efficacy.”
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Biosimilar Infliximab
Isolated observational studies with alternate findings

“At the time of the switch, all of the patients were in complete 
disease remission on INX at a dose of 5 mg/kg every 8 weeks. 

After a mean time of 1.71 months (range 1–2) from the start of 
INB a disease relapse occurred in 7 out of 23 patients (30.43%). 
Their mean (SD) duration of previous INX treatment was 62.28 

(49.95) months.”
Gentileschi et al, Expert Opin Biol Ther. 2016;16(10):1311-2
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Biosimilar Infliximab

Jung et al. MAbs. 2014 Sep-Oct; 6(5): 1163–1177. 



Pharmacokinetics

Pharmacodynamics

Biosimilar Infliximab
Isolated observational studies with alternate findings

Park W, Hrycaj P, Jeka S, et al. Ann Rheum Dis 2013;72:1605–1612

Jung et al. MAbs. 2014 Sep-Oct; 6(5): 1163–1177. 

(from PLANETAS study)

(comparative quality studies)
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Biosimilar Infliximab
Isolated observational studies with alternate findings

infliximab

Anti-drug antibody

?

“At the time of the switch, all of the patients 
were in complete disease remission on INX 
at a dose of 5 mg/kg every 8 weeks. After a 

mean time of 1.71 months (range 1–2) 
from the start of INB a disease relapse 

occurred in 7 out of 23 patients (30.43%). 
Their mean (SD) duration of previous INX 

treatment was 62.28 (49.95) months.”
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Biosimilar Infliximab
Isolated observational studies with alternate findings

“At the time of the switch, all of the patients were in complete disease remission on INX at a dose of 5 mg/kg 
every 8 weeks. After a mean time of 1.71 months (range 1–2) from the start of INB a disease relapse occurred 

in 7 out of 23 patients (30.43%). Their mean (SD) duration of previous INX treatment was 62.28 (49.95) months.”

“INB was then suspended and IFX was readministered in all 7 patients at a dose of 5 
mg/kg every 8 weeks, in association with a tapering dose of oral corticosteroids. In 5/7, 
the readministration of INX promptly led to a remarkable clinical improvement (4/5), 

or at least a partial one (1/5), with a significant decrement of the disease activity 
indexes. No amelioration was observed in 2/7 subjects”

Gentileschi et al, Expert Opin Biol Ther. 2016;16(10):1311-2

?

?
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Biosimilar Infliximab

What do we know about anti-drug antibodies?

BioDrugs. 2017 Jun;31(3):223-237.

PLoS One. 2018 Dec 11;13(12):e0208922

Aliment Pharmacol Ther. 2018 Sep;48(5):507-522.
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Biosimilar Infliximab
Isolated observational studies with alternate findings

“At the time of the switch, all of the patients were in complete disease remission on 
INX at a dose of 5 mg/kg every 8 weeks. After a mean time of 1.71 months (range 1–
2) from the start of INB a disease relapse occurred in 7 out of 23 patients (30.43%). 

Their mean (SD) duration of previous INX treatment was 62.28 (49.95) months.”

“INB was then suspended and IFX was readministered in all 7 patients at a dose of 5 
mg/kg every 8 weeks, in association with a tapering dose of oral corticosteroids. In 

5/7, the readministration of INX promptly led to a remarkable clinical improvement 
(4/5), or at least a partial one (1/5), with a significant decrement of the disease 

activity indexes. No amelioration was observed in 2/7 subjects”

Details of clinical indicators 
of relapse/response are 

not provided

Gentileschi et al, Expert Opin Biol Ther. 2016;16(10):1311-2



Biosimilar Infliximab

Analysing reasons for discontinuation

“In our cohort, one-fourth of patients discontinued CT-P13 during 6 months of follow-
up, mainly due to an increase in the subjective features of the tender joint count and 

the patient’s global assessment of disease activity and/or subjective AEs, possibly 
explained by nocebo effects and/or incorrect causal attribution effects.”

“Retention rate was lower after switching from OI to CT-P13 compared to our control 
cohorts. However, this difference faded after excluding patients without objective 
clinical activity, suggesting a reluctance of patients to the switch and a negative 

perception of the biosimilar.”

“….nocebo response following a single infusion with infliximab biosimilar. A 

perceived diminished effect and new-onset headache were reported in these 

patients.” 

“…a feeling of less exerted effect, chills during infusions, and numbness of facial 

skin with tingling limbs were reported in these patients.”
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Barriers for the uptake of biosimilars

Perceptions are important

Risk of 
NOCEBO effect
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Perceptions of biosimilars – Nocebo Effect

Infliximab in patients with rheumatic diseases

Scherlinger et al, Joint Bone Spine 85 (2018) 561–567

89 patients 
switched from 
originator to 

biosimilar 
infliximab

?
nocebo
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Patient perceptions of biosimilars – Nocebo Effect

Influence of peer beliefs and experiences
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Perceptions of Biosimilars – Nocebo Effect

Etanercept in patients with inflammatory arthritis 

Glintborg et al, Ann Rheum Dis. 2018 Nov 5. pii: annrheumdis-2018-213474.

changes in patient global 
score but not CRP

? nocebo
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Addressing Barriers to Biosimilar Uptake

Managing the Nocebo Effect
Summary of Consensus Recommendations

The nocebo effect is under‐recognised in the era of biosimilars. The nocebo effect can 
occur when initiating a biosimilar, or when switching to a biosimilar. 

Nocebo responses to biosimilars are triggered by a complex interplay of 
patient‐related factors and psychological mechanisms.

When using a biosimilar, caution is needed not to attribute every side effect directly 
to the treatment, because some side effects may be related to nocebo.

All health‐care providers in charge of biosimilar‐treated patients need to be aware of 
the nocebo effect and adopt strategies to minimise it.

Patient‐health‐care provider relationship is a key driver of acceptance of biosimilars, 
and limits the risk of negative bias and the nocebo effect.

Lack of knowledge among patients about the effectiveness and safety of biosimilars 
contributes to the nocebo effect, and should therefore be minimised.

Lack of knowledge and misconceptions among health‐care providers about the 
effectiveness and safety of biosimilars contribute to the nocebo effect, and should 
therefore be minimised.

Education about biosimilars should be tailored to the individual patient, taking into 
account their risk profile for the nocebo effect.

Positive framing is recommended to reduce the nocebo effect.

Aliment Pharmacol Ther. 2019 Apr 1. doi: 10.1111/apt.15223. [Epub ahead of print]
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Perceptions of Biosimilars
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Perceptions of biosimilars

Prescribers and Pharmacists

http://www.health.gov.au/internet/main/publishing.nsf/Content/biosimilar-market-research
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Perceptions of biosimilars

Consumers

http://www.health.gov.au/internet/main/publishing.nsf/Content/biosimilar-market-research
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Overcoming perceptions

Addressing nocebo through education



http://www.health.gov.au/internet/main/publishing.nsf/content/biosimilar-awareness-initiative/$File/Biosimilar-medicines-the-basics-for-healthcare-professionals-Brochure.pdf

Overcoming perceptions

Prescriber and Pharmacist Education



Overcoming perceptions

Patient Education

http://www.health.gov.au/internet/main/publishing.nsf/content/biosimilar-awareness-initiative/$File/Biosimilar-medicines-the-basics-for-consumers-and-carers-Bochure.pdf
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Barriers for the uptake of biosimilars

Overcoming Perceptions

Semin Arthritis Rheum. 2019 Apr;48(5):927-932
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Barriers for the uptake of biosimilars

Overcoming Perceptions

Seven patients (15%) 

reported feeling 

pressured

to accept the switch

Patient empowerment?

Semin Arthritis Rheum. 2019 Apr;48(5):927-932



www.racpcongress.com.au

Conclusions

• Biosimilar medicines undergo a rigorous evaluation process prior 
to approval

• Overall real-world experience with biosimilars supports no 
difference in safety and efficacy between biosimilar and originator 
products
– careful critical review is required of observational studies

• Evidence that immunogenic epitopes and anti-drug antibodies 
toward infliximab are the same for biosimilar and originator 
infliximab

• Patient, prescriber and pharmacist perceptions are very important
– risk of nocebo effect

• Education is critical


