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modifications, and even to make a va-
riety of “biobetter” versions of insu-
lin that have improved pharmacokine-
tic and pharmacodynamic properties. 
Recombinant versions of biologic the-
rapies have been around since 1985, 
when Genentech won approval for re-
combinant human growth hormone. 
This is certainly not a new technology, 
as a  variety of recombinant human 
proteins, includ­­ing erythropoietin, 
GM-CSF, and von Wil­lebrand factor, 
among others, are in clinical use. The 
ability to maintain quality control for 
recombinant biologic therapies is well  
established.
It is important to understand that 

hybridomas are inherently genetical
­ly unstable, and that the cur­rent origi-
nator IFX product is very unlikely to be 
exactly the same as the version used 
in clinical trials in the 1990s. In fact, 
the manufacturer of originator IFX has 
made changes in manufactur­­ing (often 
as simple as chang­­ing location) more 
than 30 times, and each time the new 
version has pas­sed FDA evaluations 
of quality control. The cur­rent origi- 
nator IFX is, in some ways, a biosimilar 
to the 1990s vintage of the same bio­
logic molecule. It is not diffi cult tech-
nical­ly to make a biosimilar to a mono-

et  al.  [2]. The fusion of a  B cell with 
a  myeloma (cancerous plasma) cell 
produced the first hybridoma cell line. 
Hybridomas car­ry an increased chro-
mosome number and are genetical­ly 
unstable. The technique for pro­duc­­ing 
cel­ls that produce monoclonal anti-
bodies has been refined, and is now 
so routine that a search of [3] reveals 
65  suppliers mak­­ing 4,538  variations 
of antibodies against TNF-α made in 
a  variety of animals, conjugated to 
a variety of markers, and in a range of 
quantities. These antibodies have wel­l-
established quality control procedures, 
and are readily available for purchase 
on the internet.
Despite this 42-year history, and 

ready availability of many versions of 
anti-TNF-α antibodies, many physi-
cians have expres­sed fears about the 
safety of biosimilars. Many have claim­- 
ed that it is too diffi cult to make bio­
logic molecules safely, or that it is 
nearly impos­sible to make suffi ciently 
similar biologic molecules without the 
originator hybridoma cell line. Bio-
logic molecules for human therapy 
have been made since the use of in-
sulin in 1922. In the last 95 years, ma-
nufacturers have learned to make in-
sulin with the right post-translational 

This careful­ly documented paper by 
Kolar et  al.  [1], describes the clini-
cal, biological, and serum fol­low-up of 
140 tumor necrosis factor (TNF)-naïve 
patients with IBD initiated on the first 
available biosimilar infliximab (IFX) 
(Remsima™ or Inflectra®). These pa-
tients did well clinical­ly, with an inci-
dence of response and remis­sion com-
parable to the originator IFX. More 
importantly, induction was as­sociated 
with significant decreases in biologic 
markers of inflam­mation, includ­­ing 
C reactive protein (CRP) and faecal cal-
protectin (FC). The authors also do-
cumented trough levels and anti-IFX 
antibody incidence, which were com-
parable to historic studies of originator 
IFX. As expected, high early trough le-
vels predicted good clinical responses 
as far out in time as 54 weeks. Adverse 
events were largely infections and skin 
complications, as expected with IFX. 
To a large extent, accept­­ing the limita-
tions of a 140-patient study to detect 
rare events, this biosimilar appears to 
perform comparably to originator IFX 
by all relevant measures.
The use of monoclonal antibodies 

as a technology is more than 40 years 
old, as the report of the first monoclo-
nal antibodies was published by Köhler 
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acute severe ulcerative colitis by Gib-
son et  al.  [5]. This aggres­sive dos­­ing 
may be more practical with the redu-
ced cost of biosimilar IFX.
While significant reductions in bio­

markers of inflam­mation were achiev
­ed, most patients did not achieve 
biologic remis­sion. There is grow­
ing evidence that achiev­­ing biologic 
remis­sion is pos­sible in most patients 
with combination therapy, thera-
peutic drug monitor­­ing (TDM), and 
dose adjustment  [6,7], and that bio­
logic remis­sion leads to better long-
-term outcomes [8]. It is pos­sible that 
the lower cost of biosimilars will al­low 
more aggres­sive treatment to achieve 
sustained levels of CRP < 5 mg/  L and 
FC  <  167  mcg/  g of stool, which are 
as­sociated with better long-term 
out­-comes [9].
The data presented by Kolar et al. [1] 

suggest several potential future re-
search directions. A prospective com-
parison of the costs and effectiveness 
of a weight-based 5 mg/  kg monother
apy strategy with biosimilar IFX vs. 
combo therapy with frequent TDM and 
dose adjustment to achieve biologic 
remis­sion is needed. A  prospective 
study of strategies to increase the 
durability of biosimilar IFX, perhaps 
includ­­ing a study of combo- vs. mono
therapy at high trough levels (> 10), 
would potential­ly help more patients 
maintain ef­ficacy of biosimilar IFX 
for many years. A  prospective study 
of high dose, frequent dos­­ing of bio­
similar IFX in acute severe ulcerative 
colitis is needed to determine the op-
timal regimen of IFX in these hospita
lized patients. This manuscript by Kolar 
et al. [1] reinforces the exist­­ing data on 
the effi cacy and safety of the first IFX 
biosimilar, and its lower cost can po-
tentially allow research into more ef
fective use of IFX to improve effi cacy, 
increase durability, and to treat the 
most severely ill patients.

clonal antibody. The only real concern 
is quality control, which is well esta-
blished for biologic molecules as old as 
insulin.
Unfortunately, the fears that bio­

similars would be more dif­ficult to 
make and less safe than generic small 
molecules have been encouraged by 
the pharmaceutical industry. The fact 
that trials were conducted in anky­- 
los­­ing spondylitis and rheumatoid ar-
thritis, and extrapolated to IBD, has led 
some to wonder whether biosimilars 
would work in IBD. The pharmaceutical 
industry has used publicity campaigns 
to stoke fear about biosimilars, and in-
tervened in the democratic process to 
limit the use of biosimilars in the Unit
­ed States (US). Laws restrict­­ing the 
use of biosimilars were pas­sed in 35 US 
states before the first biosimilars were 
even available to patients in the US [4]. 
Despite this fearmonger­­ing and rear-
guard battles in the US, biosimilars are 
be­­ing used daily throughout Europe 
and Asia, and there is great interest in 
the clinical and biologic outcomes in 
these patients.
This publication by Kolar et al. [1] will 

help al­lay many of the fears about bio­
similars in IBD. There is clear evidence 
of clinical ef­ficacy and reduction in 
biomarkers of inflam­mation, without 
an increase in adverse events or im
munogenicity. In these data, the use of 
co-therapy was less com­mon in UC vs. 
CD patients, and this might have con-
tributed to the lower rate of sustained 
use in UC. UC patients, especial­ly when 
severely il­l, have been shown to rapidly 
clear IFX, in part, it is believed, because 
of mas­sive leak of proteins through the 
damaged surface of the colon. It may 
be neces­sary to dose these patients 
(especial­ly those with high CRP/  Albu-
min ratios) more aggres­sively, with 
high and frequent dos­­ing to achieve 
a nadir CRP of  ≤  0.5, as described in 
the study of accelerated dos­­ing in 


