
JULY 2021  I  1

Leader in digital CPD 
for Southern African 
healthcare professionals

BiosimilarsEarn 2  
free CEUs

© 2021 deNovo Medica

This report was made possible 
by an unrestricted educational 
grant from Cipla. The content 
of the report is independent of 
the sponsor.

Click here – you need to watch 
the video in order to complete 
the CPD questionnaire.

Professor Peter Nash
Professor of Rheumatology,
School of Medicine,  
Griffith University,
Brisbane, Australia

Reshaping rheumatology – 
the era of biosimilars

Learning objectives
You will learn:

• Biosimilars are highly similar to the reference biologic

• There is substantial evidence showing no inferiority between originator biologics and 
biosimilars in terms of efficacy and safety

• A single or double switch between originators and biosimilars is safe

• Indication extrapolation is permissible only when certain criteria have been met

• Immunogenicity to the reference biologic will cross-react with the biosimilar.

Introduction
Biosimilars are approved as therapy for immune-mediated diseases in many countries 
and are increasingly being used in clinical practice; biosimilars made up 0.4% of the 
total biologics market in 2011 and by 2020 the market share had increased to 3%. 
Professor Peter Nash discusses the perceptions and misconceptions with respect to 
biosimilars as therapy for rheumatological disease that he has encountered over his 
30 years of experience in doing research, clinical trials and investigator-initiated trials 
with every biologic and targeted synthetic biologic, as well as half a dozen biosimilar 
trials. Professor Nash is of the view that “It is not enough to detect a difference; you 
need to know if the difference is clinically relevant.”
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Biosimilars and 
generic drugs 
are different; 
whereas 
generic drugs 
are chemically 
identical to 
the originator 
product, the 
active ingredient 
of biosimilars 
is highly similar 
to the reference 
biologic 
medicine

Biosimilars are not generics
Biosimilars are sometimes perceived as 
somehow being of lesser quality, having 
impurities and being inferior in efficacy as 
compared to originator biologics. This view 
may be underpinned by the development, in 
the 1990s, of antibody-mediated recombinant 
human erythropoietin (epoetin)-associated 
pure red cell aplasia in patients with chronic 
kidney disease. A systematic programme of 

technical, immunological and epidemiologi-
cal investigations was initiated to identify the 
possible causes and it was found that organic 
compounds that were leached from uncoated 
rubber stoppers were the critical contributory 
factor (Figure 1).1 Subsequent to this experi-
ence it is now mandatory for all biosimilars to 
be proven to have high levels of safety.  

Biosimilars and generic drugs are different; 
generic drugs are chemically identical to 
the originator product, whereas the active 
ingredient of biosimilars is highly similar to 
the reference biologic medicine because it 

is impossible to create an exact duplication 
(Table 1). However, in study after study, there 
is no inferiority between the originator and 
the biosimilar, with efficacy being almost 
identical.

Table 1. Generic drugs and biosimilars are different

Generic drugs Biosimilars 

• Active ingredient chemically identical to branded 
counterpart

• Can be duplicated/copied due to chemical make 
up

• Generic and original share same non-proprietary 
name

• Active ingredient highly similar to reference 
biologic medicine

• Impossible to duplicate exactly – different host 
cell and manufacturing process 

• Biosimilar and reference product should have 
distinguishable names

Figure 1. Optimised, reversed-phase high-performance liquid chromatography profile comparing 18-month-old 
epoetin formulated with polysorbate 80 from pre-filled syringes with uncoated rubber stoppers (upper curve) and 
coated rubber stoppers (lower curve)1
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Comparable 
clinical 
profiles do not 
automatically 
follow from 
physicochemical 
likeness and 
can only be 
demonstrated 
through clinical 
studies

A 52-week safety and efficacy trial of an 
etanercept biosimilar versus the reference 
biologic in patients with rheumatoid arthri-
tis (RA) showed comparable efficacy and 
had a similar safety profile, being well toler-
ated (Figure 2).2,3 The PLANETAS study 

of biosimilar and innovator infliximab in 
patients with ankylosing spondylitis (AS) 
found equivalent pharmacokinetic profiles 
and similar efficacy and safety profiles up to 
week 30, while being well tolerated.4 

Biosimilars versus biomimics
The regulatory authorities of many countries 
require stringent safety and efficacy checks 
prior to registering a biosimilar. Biomimics, 
or intended copies, are those agents that 
were developed using the same target antigen 

but have not demonstrated comparability 
to the biosimilar or the reference product in 
terms of quality, safety, efficacy, purity and 
potency, and therefore have not met regula-
tory criteria.5 

Safety of biosimilars
Due to the molecular complexity of recom-
binant proteins, small differences in manu-
facturing processes (Figure 3) can affect the 
efficacy and safety in a manner which is not 
always measurable using analytical or in 
vitro techniques, and so comparable clinical 
profiles do not automatically follow from 
physicochemical likeness and can only be 
demonstrated through clinical studies.6

Robust quality systems are necessary to 
process and product consistency, as even a 
minor change in any component of a quality 
system could lead to product drift, evolution 
and divergence. This may impact the quality, 
safety, efficacy and/or interchangeability of 
biologics with clinically meaningful differ-
ences among and between originator and 
biosimilar products.7 

Figure 2. Active RA response rates up to week 52 – biosimilar vs reference etanercept3
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equivalence margin of –15% to 
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Originator + MTX (n=297)

Additional endpoints: ACR50 and 
ACR70

At week 52, of 245 patients entering the extension period, 126 continued 
to receive SB4 (SB4/SB4) and 119 transitioned to SB4 (ETN/SB4).
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Switching between originators and biosimilars
Real-world evidence on effectiveness of 
switching to biosimilar etanercept arises 
from Denmark, where a non-medical switch 
from the originator was mandated for 
patients with RA, psoriatic arthritis (PsA) 
and axial spondyloarthritis (AxSpA). Data 
from the DANBIO Registry8 showed that 
disease activity remained largely unchanged 

pre- versus post-switch, although numerically 
more patients with RA or PsA experienced 
flare post-switch (Figure 4). It was found 
that patient-related factors, such as being in 
remission, rather than drug-related factors 
were important for the decision to withdraw 
treatment  

Figure 3. Recombinant protein modifications that may be inherent or due to the manufacturing process6

Figure 4. DANBIO – disease activity and disease flare at three months pre- and post-switch from originator to 
biosimilar etanercept8
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The nocebo 
effect gives 
rise to the 
potential for 
misattribution 
of adverse 
events, patient 
safety may be 
compromised 
and there is also 
an economic 
and humanistic 
impact

Preliminary data from a multicentre 
Norwegian study indicate that for the major-
ity of patients, a non-medical switch from 
originator to biosimilar etanercept was well 
tolerated with no impairment in disease 
measures, patients remained on the drug 

over three years. No significant difference 
in drug survival was seen between RA, PsA 
and AxSpA, although men had statistically 
significant longer drug survival than women. 
(Figure 5).9,10

What about multiple switches among biosimilars? 
The safety of a single switch has been proven 
beyond doubt but what about multiple 
switches, particularly as increasing numbers 
of different biosimilar products come to mar-
ket? There is the danger that the pharmacist, 
depending on which biosimilar they currently 

have in stock, may switch out the prescribed 
biosimilar for another and that this may hap-
pen on numerous occasions. It is important to 
investigate whether multiple switches between 
biosimilars will cause immunogenicity.

Why is the nocebo effect important? 
The nocebo effect, which refers to the symp-
toms related to a patient’s negative expecta-
tions in a clinical trial or routine care setting, 
is important; Professor Nash is of the view 
that it explains the 15%-18% of patients who 
withdraw from therapy mostly due to non-
drug patient-related factors. Factors contrib-
uting to the nocebo effect include emotional 
reasons such as anxiety, complexity of treat-
ment, lack of belief  in benefit of treatment, 
and a poor patient-provider relationship. If  

a biosimilar is presented to the patient as 
“second-rate”, the patient will have a negative 
view of the agent and will most likely want to 
switch back or change mechanism of action 
based on any issue that they experience. The 
nocebo effect gives rise to the potential for 
misattribution of adverse events, patient 
safety may be compromised and there is also 
an economic and humanistic impact (Figure 
6).11  

Figure 5. Clinical outcomes of RA patients in Norway undergoing a non-medical switch from originator to 
biosimilar etanercept10

CRP, C-reactive protein; DA528, disease activity score in 28 joints; mHAQ, modified Health Assessment Questionnaire; 
RA, rheumatoid arthritis; VAS, visual analogue scale

Figure 6. Reasons why the nocebo effect is important11

Clinical outcomes for all 191 RA patients undergoing switch

Baseline median 
(IQR)

Last observation 
median (IQR)

P value

DAS28 2.1 (1.5–2.8) 1.9 (1.5–2.5) P=0.33

mHAQ 0.3 (0.0–0.7) 0.4 (0.1–0.6) P=0.62

VAS global (mm) 20.0 (10.0–43.0) 25.0 (10.0–43.3) P=0.73

CRP 2.0 (1.0–5.0) 1.0 (1.0–0.55) P=0.02
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Do not 
switch to the 
biosimilar when 
immunogenicity 
to the originator 
develops as the 
antibodies will 
cross-react

What about extrapolation across rheumatic 
diseases?
If  a biosimilar is studied in RA, is it okay to 
use in Crohn’s disease? Can a safety and effi-
cacy study in uveitis be extrapolated to PsA? 
Indication extrapolation is permissible only 
when all of the following criteria are met:
• Chemistry, manufacturing and control 

quality and non-clinical data demonstrate 
high similarity to the reference product

• The mechanism of action and/or the 
receptor(s) of the innovator reference 
product is known AND the same across 

all indications intended for extrapolation
• At least one head-to-head clinical compar-

ative and equivalence study demonstrates 
high comparability between the reference 
and biosimilar product

• Equivalence and clinical comparative 
studies have been performed in the most 
sensitive indication or, if  pertinent, in a 
well-defined and understood population 
of the patients most sensitive to the effects 
of the biosimilar within that indication.

Originator immunogenicity – switch to a 
biosimilar?
Do not switch to the biosimilar when immu-
nogenicity to the originator develops as 
the antibodies will cross-react, switch to a 

different molecule in the same class or with a 
different mechanism of action.

Improving access - are there cost benefits to using 
biosimilars?
The introduction of biosimilars to market has 
undoubtedly reduced the cost of biosimilar 
therapy. In some countries, the originator 
has matched the biosimilar price and so there 
may be no advantage to a switch. The lower 

the cost of the treatment, the greater the 
number of patents who potentially can access 
the treatment, but only if  strict access rules 
are relaxed to match the cost savings.

Why is the naming of each biosimilar so 
important? 
When there are numerous biosimilars of an 
originator biologic available, the naming of 
each becomes particularly important. The 
World Health Organization has introduced 
international non-proprietary naming (INN) 
whereby a unique identifier, a Greek letter, 
is added to every biosimilar; epoetin alpha 
and epoetin zeta, as examples (https://www.
hoganlovells.com/en/blogs/biosimilarslaw-
blog/global-disharmonization-of-biosimilar-
naming-and-labeling).

Unique INNs are important to minimise the 
risk of unintentional prescribing and inap-
propriate, involuntary or automatic substitu-
tion, enabling more effective track and trace 
pharmacovigilance (Figure 7). Increased accu-
racy of reporting enables eventual corrective 
action. These factors enhance the control of 
the physician to make prescribing recommen-
dations. However, many physicians do suffer 
from “registry fatigue”; infrastructure and 
support are needed to implement good phar-
macovigilance and this can be expensive.12-17

https://www.hoganlovells.com/en/blogs/biosimilarslawblog/global-disharmonization-of-biosimilar-naming-and-labeling
https://www.hoganlovells.com/en/blogs/biosimilarslawblog/global-disharmonization-of-biosimilar-naming-and-labeling
https://www.hoganlovells.com/en/blogs/biosimilarslawblog/global-disharmonization-of-biosimilar-naming-and-labeling
https://www.hoganlovells.com/en/blogs/biosimilarslawblog/global-disharmonization-of-biosimilar-naming-and-labeling
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The availability 
of starter packs 
is also helpful 
as the patient 
can be initiated 
on treatment 
while awaiting 
approval from 
the funder

Adding value
Some biosimilar companies have nurse 
support programmes to assist peripheral 
clinics to teach the patients about the cor-
rect and safe use of the therapy, including 
injection training and the management of 
nuisance adverse events. The availability of 
starter packs is also helpful as the patient 
can be initiated on treatment while awaiting 
approval from the funder. Professor Nash 

encourages biosimilar companies to consider 
a limited compassionate supply, particularly 
in cases where a patient has come off  a trial 
where they were using a bigger dose and are 
now experiencing flares on a single dose and 
potentially also for an off-label indication 
such as tocilizumab for giant cell arteritis or 
infliximab for pyoderma gangrenosum.

Key learnings

• A quality biosimilar is safe and effective, but watch out for biomimics

• It has been shown that both a single switch and a double switch is safe, it is uncertain what the effects of 
multiple switches are

• Upon development of immunogenicity, change to a different drug in the class or a drug with a different 
mechanism of action

• Naming of biosimilars is crucial.

NOW EARN FREE CPD POINTS

Click here to access and submit deNovo Medica’s CPD modules

Figure 7. Challenges of pharmacovigilance12-16
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