
IMAJ • VOL 23 • JUNE 2021

376

EDITORIALS

Biosimilars are biological agents that 
share a high degree of similarity to 

the protein structure and function of orig-
inally approved biological medications, 
of which patent protection has expired. 
Biosimilars were first introduced at 2005, 
after implementing an approval procedure 
based on sharing similar pharmacoki-
netics characteristics as well as equal 
efficacy and safety outcomes in a sin-
gle clinical indication. Obviously, the 
reason for facilitating their use is to pro-
vide efficacious and safe medications to a 
maximal number of patients at the lowest 
possible price. These medicines include 
biologic molecules such as somatropins 
and epoetins, and over the last several 
years, biosimilars of monoclonal antibod-
ies were introduced for the treatment of 
autoimmune and malignant conditions.

Biosimilars are not a replica of the 
original drug, but they are expected to 
have identical amino acid sequences with 
small changes in terms of glycosylations, 
forming a microheterogeneity pattern of 
the molecule. These modifications are 
unavoidable due to the nature of the pro-
duction of biological drugs, which are 
derived from living cells. It should be 
noted that even during the manufactur-
ing of an original biologic drug there is 
a certain degree of microheterogeneity 
between batches, and those changes are 
monitored and are acceptable [1,2]. 

The process of development and ap-
proval of a biosimilar drug is different 
from that of a generic product of small 

chemistry synthetized drugs, in which 
demonstration of equivalence to the orig-
inal medicine is usually sufficient to con-
clude equality. To develop and license a 
biosimilar one must show a highly similar 
molecule to that of an already approved 
original biologic drug, as well as no clin-
ically significant differences in safety, 
purity, and potency. However, the goal de-
veloping biosimilars is to demonstrate bio-
similarity between the new product and the 
original drug, not to independently estab-
lish safety and effectiveness; therefore, the 
process is much shorter and usually does 
not involve large and long clinical trials 
as with new biologic drugs [3]. In general, 
this process appears to be safe, but adverse 
events cannot always be anticipated, such 
as a well-known example of pure red cell 
aplasia appearing after the use of certain 
erythropoietin formulation that caused 
cross-reacting neutralizing antibodies [4]. 
Therefore, post-marketing monitoring, as 
well as reports regarding adverse events 
and real-world data surveillance are essen-
tial for the ongoing evaluation of the effi-
cacy and safety of these drugs.

In their article appearing in this issue 
if the Israel Medical Association Journal 
(IMAJ), Atzeni et al. [5] reported on their 
experience with a biosimilar to Etanercept, 
an anti-tumor necrosis factor (anti-TNF) 
blocking fusion protein among patients 
with rheumatoid arthritis (RA). They con-
ducted a retrospective clinical trial involv-
ing 81 consecutive RA patients treated for 
at least 6 months with either the originator 
(Enbrel®, Pfizer, UK) or the biosimilar 
to etanercept (Benepali®, Biogen, USA). 
In total, 51 patients received etanercept 
and 30 received the biosimilar. Notably, 
19 patients of the biosimilar group were 

switched to the biosimilar agent follow-
ing initial therapy with the originator 
drug. The study demonstrated that the two 
groups were equal in term of status after 6 
months, using different modalities of eval-
uation that are used in the rheumatology 
practice. Regarding safety, 9 patients were 
off treatment after 6 months due to minor 
adverse events or inefficacy. All of these 
patients belonged to the biosimilar treat-
ed group. This observation corresponds 
to other publications, which examined 
the safety and efficacy of biosimilars to 
etanercept in various clinical settings. All 
of which demonstrated that biosimilar and 
originator etanercept are equivalent [6-9].

The biosimilar era encourages com-
petition between pharmaceutical com-
panies. As a result, the expensive expen-
diture for biological therapy are pushed 
down. It provides the opportunity to pre-
scribe biological agents to populations 
worldwide that were, until now, unpriv-
ileged due to costs. Thus, many individ-
uals are granted improved medical care. 

We believe that this study [5] also pro-
vides data underlining that individuals 
can be switched from an originator med-
ication to a biosimilar without endanger-
ing their clinical status. Many medical 
associations were reluctant to face this 
fact and to favor switches. Several semi-
nal studies involving various indications 
clearly indicated that switching from an 
originator to a biosimilar is safe and car-
ries no risk of disease flares [10-12].

As for now, the biosimilar monoclo-
nal antibodies are here to stay. Physicians 
should feel comfortable using them as long 
as all the regulatory guidelines were com-
pleted. The competition they add to the 
medicinal market should be welcomed.
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Capsule

Phagocytosis promotes plaque

Many of the human genes associated with increased risk 
for Alzheimer's disease (AD) are exclusively expressed 
in the brain by microglia. Microglia express the tumor-
associated macrophage (TAM) receptor tyrosine kinases 
Axl and Mer, which have been linked to AD. Huang et 
al. performed molecular, genetic, cell biological, and in 
vivo two-photon imaging analyses of AD mouse models 
crossed into Axl- and Mertk-knockout mouse mutants. 
Induced expression of Axl and Mer in plaque-associated 
microglia led to the recruitment of the TAM ligand 

Gas6 and to the formation of dense accumulations of 
phagocytosed amyloid within the microglia. An AD mouse 
model lacking Axl and Mer did not phagocytose amyloid 
as normal. Despite this, the mice developed fewer plaques 
than AD mice with normal microglia. Thus, TAM receptor 
signaling is required for microglial recognition of amyloid 
plaques, and, counterintuitively, TAM-driven microglial 
phagocytosis promotes plaque deposition and growth.
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Unexpected benefits of microbiota

Cachexia is a condition of muscle wasting seen in cancer 
that contributes to mortality. On the basis of previously 
reported connections between gut microbiota and 
cachexia, de Clercq and colleagues transplanted fecal 
microbiota from healthy obese donors to patients with 
cancer cachexia and compared their outcomes with those 
of patients receiving autologous microbiota. Unexpectedly, 
the allogeneic transplantations had no effect on cachexia 

but they did improve patient responses to chemotherapy 
and overall survival. The findings are intriguing but also 
raise numerous questions about the specific effects of the 
microbiota: There were no non-obese donor controls, so it 
is possible that any allogeneic microbiota transplantation 
might be beneficial.
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