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Introduction
Biosimilars are therapeutic agents that are similar 
to, and demonstrate no clinically meaningful differ-
ences from, approved biologic agents.1 To be 
approved by regulatory agencies, biosimilars must 
demonstrate similarity in terms of quality, critical 
physicochemistry, and biological attributes.2,3 
Biosimilars must also show equivalent efficacy and 
safety to the reference product in clinical trials, 
which includes pharmacokinetic (PK) and pharma-
codynamic properties,4,5 and/or an immunogenic-
ity profile similar to the reference product.2,3 
Clinical equivalence studies are generally per-
formed in the most sensitive indications, such as 

rheumatoid arthritis (RA) and psoriasis, to detect 
even minor differences between the reference bio-
logic and the biosimilar, and to support extrapola-
tion to other indications.6 Although clinical trials 
are required for demonstrating efficacy, in vitro 
assays have higher sensitivity for identifying differ-
ences in biological activity.6 These in vitro assays 
include demonstration of characteristics relevant to 
the mechanism of action of the reference product, 
such as tumor necrosis factor-alpha (TNF-α) neu-
tralization and binding affinity, among others.6

The biosimilar SB5 (Imraldi®, Samsung Bioepis 
Co., Ltd., Incheon, Republic of Korea) is 
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Abstract
Background: The primary objective of this study was to analyze the cross-reactivity of antidrug 
antibodies to reference adalimumab (ADL) and SB5 (adalimumab biosimilar) in patients with 
inflammatory bowel disease (IBD) or rheumatoid arthritis (RA).
Methods: Sera from patients with IBD and RA with or without antibodies to adalimumab 
(ATA+ or ATA–, respectively) were tested for cross-reactivity with SB5 and ADL. Functional 
inhibition of tumor necrosis factor-α binding was measured. Sera from patients with 
antibodies to reference infliximab (ATI+) were examined for cross-reactivity to SB5. Sera 
were tested by enzyme-linked immunosorbent assay.
Results: All 30 anti-ADL ATA+ sera from patients with IBD and all 4 anti-SB5 ATA+ sera from 
patients with RA were cross-reactive with ADL and SB5 (range of mean concentrations: IBD, 
20.99–21.31 μg/ml; RA, 16.46–17.48 μg/ml). In general, there was no significant difference 
between mean ATA titers. A strong correlation was detected in all ATA+ samples (rho = 0.997 
to >0.999; p < 0.001 each). However, ATA– sera were not reactive to either ADL or SB5. 
anti-ADL ATA+ sera similarly neutralized functional activity of ADL and SB5; no functional 
inhibition was observed with ATA– sera. ATI+ sera did not cross-react with SB5.
Conclusions: ADL and SB5 show cross-immunogenicity in sera from patients with IBD or 
RA, supporting shared immune-dominant epitopes. ATI+ sera did not cross-react with SB5, 
suggesting different immunogenic epitopes between infliximab and SB5.

Keywords: anti-TNF, biologic therapies, biosimilar, adalimumab, inflammatory bowel disease

Received: 9 August 2019; revised manuscript accepted: 15 October 2019.

Correspondence to:  
Joao Goncalves  
Faculty of Pharmacy at 
University of Lisbon, iMed 
Research Institute for 
Medicines, Av. Professor 
Gama Pinto, Lisbon 1649-
003, Portugal 
joao.goncalves@ff.ul.pt

Gihyun Myung  
MinJeong Park  
Deokyoon Jeong  
Jeehoon Ghil  
Samsung Bioepis Co., Ltd., 
Incheon, Republic of Korea

891081 TAG0010.1177/1756284819891081Therapeutic Advances in GastroenterologyJ Goncalves, G Myung
research-article20192019

Original Research

https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/tag
mailto:joao.goncalves@ff.ul.pt


Therapeutic Advances in Gastroenterology 12

2 journals.sagepub.com/home/tag

approved by the European Commission for the 
same indications as reference adalimumab 
(ADL), including RA, juvenile idiopathic arthri-
tis, axial spondyloarthritis, psoriatic arthritis, pso-
riasis, pediatric plaque psoriasis, hidradenitis 
suppurativa, inflammatory bowel disease (IBD; 
i.e. Crohn disease, pediatric Crohn disease, ulcer-
ative colitis), and uveitis.7 The approval of SB5 
was based on the results of physicochemical,8 bio-
logical,8,9 and clinical evaluation.10 In a phase III, 
randomized, double-blind, parallel-group study, 
SB5 and ADL demonstrated comparable effi-
cacy, safety, PK, and immunogenicity in patients 
with moderate-to-severe RA.10 Physicochemical 
characterization showed that SB5 and ADL had 
identical primary sequences and were highly simi-
lar in terms of secondary and tertiary structure, 
post-translational modifications, and purity/
impurity profile.8 Biological characterization fur-
ther showed that SB5 and ADL exhibited similar 
binding of TNF-α and neutralization of cytokine 
effects, as well as similar binding of various Fcγ 
receptors and Fc-related effector functions.8,9

Although SB5 and ADL have extensive compara-
tive data, including comparable immunogenicity 
in the phase III RA study,10 data on immunogenic-
ity and cross-switching in IBD are lacking, and 
antidrug antibody development can potentially 
lead to higher drug clearance, and, therefore, 
reduced efficacy in this population.6 As a result, 
more information is needed in terms of cross-
immunogenicity. Cross-immunogenicity testing 
assay is an in vitro assay to evaluate whether anti-
bodies against anti-TNF produced by patients can 
bind and functionally inhibit anti-TNF biosimilar 
or vice versa.11–13 The objectives of this study were 
to analyze cross-reactivity of antidrug antibodies 
to SB5 in patients with IBD who had previously 
been treated with ADL and cross-reactivity of 
antidrug antibodies to ADL in patients with RA 
who had previously been treated with SB5. 
Supportive analyses examined functional inhibi-
tion of TNF-α binding of SB5 and ADL and 
cross-reactivity of antidrug antibodies to SB5 in 
patients with IBD who had previously been treated 
with reference infliximab (IFX).

Methods

Patient samples
Sera were collected from patients with IBD 
treated with ADL or INF at a single medical 

center in Israel. Sera from patients with RA who 
participated in phase III clinical trials of SB5 were 
also included, as were sera from healthy donors. 
One serum sample was analyzed per patient or 
donor in duplicate. This study was conducted in 
accordance with the Declaration of Helsinki, and 
was approved by the IRB committee of Tel-
Hashomer Medical Center (approval number 
5598-08). All patients and healthy donors pro-
vided written informed consent.

Assessment of antibody concentration
Sera were tested using a drug-tolerant, enzyme-
linked immunosorbent assay (ELISA), with a 
cut-off level of 2.3 μg/ml for antibody-to- 
adalimumab (ATA) detection. Wells of the 
ELISA plate were coated with 500 ng/ml TNF-α 
in bicarbonate buffer (100 μl/well) and incubated 
overnight at 4°C. Plates were then washed two 
times with 250 μl of 0.05% Tween-20 in phos-
phate-buffered saline (PBS) before being blocked 
with 1% (v/v) bovine serum albumin (BSA) in PBS 
(150 μl/well) overnight at 4°C or for 1 h at room 
temperature. ADL or SB5 (50 mg/ml; two different 
lots for each drug) in 1% BSA in PBS (diluted in 
1:1000 with final concentration 50 μg/ml) was 
added to each well (100 μl/well), and the plate 
was incubated for 1 h at room temperature with 
shaking at 200 rpm. Wells were then washed three 
times with 250 μl of 0.05% Tween-20 in PBS. 
Serum samples were diluted 1:50 and 1:100 in 
the wells, and incubated for 1 h at room tempera-
ture at 200 rpm. Wells were then washed four 
times with 250 μl of 0.05% Tween-20 in PBS. 
Anti-Fab2-HRP standards were prepared by 
starting with 600 ng/ml, then two-fold serial dilu-
tion to have eight points of concentrations. 
Appropriately diluted anti-Fab2-HRP standards 
were added to each well in triplicate. Anti-lambda-
HRP antibody (100 μl/well) was added to wells 
containing sample, and the plate was incubated 
for 1 h at room temperature at 200 rpm. Wells 
were then washed four times with 250 μl of 0.05% 
Tween-20 in PBS. Then, 100 μl TMB ELISA 
substrate was added to each well, and the sample 
was incubated until it turned a blue-turquoise 
color (~6–8 min). To stop the reaction, 50 μl of 2 
M H2SO4 was added to each well. The plate was 
read on an ELISA plate reader at 450/540 nm in 
30 min. The assay was determined to be optimal 
when the R2 was between 0.98 and 0.99 and the 
anti-Fab2-HRP standard of 600 ng/ml was above 
an optical density of 0.8.
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The same procedure was used for antibody-to-
INF (ATI) detection except that infliximab con-
centration used for antibody detection was 100 μg/
ml instead of 50 μg/ml (adalimumab concentra-
tion used for antibody detection). The cut-off 
value of ATI detection was 2.5 μg/ml.

ATA cross-reactivity with ADL and SB5 in IBD
Cross-reactivity was determined in 30 sera sam-
ples that were positive for anti-ADL ATA 
(ATA+) from 30 patients with IBD treated with 
ADL and in 23 sera samples that were negative 
for ATA (ATA–). The ATA– samples included 
10 sera samples from 10 patients with IBD treated 
with ADL and 13 samples from 13 healthy donors 
(negative control). Testing was performed using a 
validated, sensitive anti-lambda chain semi-quan-
titative ELISA, as described above.

ATA cross-reactivity with ADL and SB5 in RA
Cross-reactivity was determined in 4 anti-SB5 
ATA+ sera samples from 4 patients with RA 
treated with SB5 and in 28 ATA– samples, 
including 4 samples from four patients with RA 
treated with SB5 and 24 samples from 24 patients 
with IBD treated with ADL (negative control). 
ATA+ and ATA– sera were tested by ELISA, as 
described above.

Functional inhibition of SB5 and ADL in ADL-
treated patients with IBD
Five anti-ADL ATA+ sera from five patients 
with IBD were tested for their ability to inhibit 
TNF binding using graded concentrations of 
exogenous SB5 compared with similar concentra-
tions of ADL. Five ATA– sera from five healthy 
donors served as negative controls. Sera were pre-
incubated with the designated concentrations of 
exogenous ADL or SB5 for 30 min at room tem-
perature. Sera were then added to plates pre-
coated with TNF-α. Following incubation and 
washing, the amount of bound ADL or SB5 was 
determined using the anti-lambda ELISA, as a 
measure of the degree of neutralization of ADL-
TNF binding capacity by the respective sera.

Cross-reactivity of antibodies to infliximab with 
SB5 in patients with IBD
To determine if ATI cross-react with SB5, 11 
ATI+ sera from 11 patients with IBD previously 

exposed to INF, 5 anti-ADL ATA+ sera from 5 
patients with IBD previously exposed to ADL, and 
4 negative control sera from four healthy controls 
were reacted with two lots of SB5. The amount of 
bound antidrug antibodies was detected by ELISA.

Statistical analyses
Cross-reactivity with ADL and SB5 was tested by 
comparison of mean concentrations and signifi-
cance was determined using a paired t test (if nor-
mality was accepted by Shapiro-Wilk test) or 
Wilcoxon test (if normality was rejected). For  a 
supportive analysis, a two-way analysis of vari-
ance (ANOVA) with repeated measures was per-
formed. Correlation coefficients were determined 
using Spearman correlation tests. All calculations 
were performed using MedCalc statistical soft-
ware version 16.8.4 (MedCalc Software bvba, 
Ostend, Belgium). Results were considered sig-
nificant if p < 0.05.

Results

Cross-reactivity in patients with IBD
All 30 anti-ADL ATA+ sera from ADL-treated 
patients with IBD were cross-reactive with SB5. 
The mean (SD) concentration for anti-ADL 
ATA+ sera measured against SB5 lot A (original 
lot number 030G15), SB5 lot B (original lot num-
ber 029G15), ADL lot A (original lot number 
1055417), and ADL lot B (original lot number 
1042000) was 21.31 (16.96), 21.26 (17.05), 
21.30 (17.07), and 20.99 (16.88) μg/ml, respec-
tively (Table 1; Figure 1). When analyzed using a 
paired t test or Wilcoxon test, there was no signifi-
cant difference between mean ATA titers meas-
ured against either SB5 or ADL lot, with the 
exception of SB5 lot B and ADL lot B (p = 0.047; 
Table 1). When analyzed using a two-way 
ANOVA, there was no significant difference 
between mean ATA titers measured against either 
SB5 or ADL lot. A strong correlation was detected 
between titers of ATA to both lots of SB5 and 
ADL (rho = 0.997–0.999; p < 0.001 each; 
Figure 2).

None of the 23 ATA– sera were reactive to either 
lot of SB5 or ADL. The mean (SD) concentration 
for ATA– sera measured against SB5 lot A, SB5 
lot B, ADL lot A, and ADL lot B was 0.84 (0.75), 
0.82 (0.74), 0.72 (0.70), and 0.71 (0.72) μg/ml, 
respectively (Table 1; Figure 1). When analyzed 
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using the Wilcoxon test, there was a significant dif-
ference between mean ATA titers measured 
against each lot of SB5 and ADL (Table 1), but 
the absolute difference between the means was 
0.10 μg/ml, which was within the negative back-
ground signal range of the assay. Similar results 
were seen when analyzed using a two-way ANOVA.

Cross-reactivity in patients with RA
All four anti-SB5 ATA+ sera from SB5-treated 
patients with RA were cross-reactive with ADL. 

Mean (SD) concentrations for anti-SB5 ATA+ 
sera measured against SB5 lot A, SB5 lot B, ADL 
lot A, and ADL lot B were 17.48 (14.24), 16.88 
(13.36), 16.46 (13.19), and 16.60 (13.45) μg/ml, 
respectively (Table 2; Figure 3). There was no 
significant difference in mean ATA titers meas-
ured against either lot of SB5 or ADL when ana-
lyzed using a paired t test, Wilcoxon test, or 
two-way ANOVA (Table 2). A strong correlation 
was detected between titers of ATA to both lots 
of SB5 and ADL (rho > 0.999; p < 0.001, each; 
Figure 4).

None of the 28 ATA– sera were reactive to either 
lot of SB5 or ADL. Mean (SD) concentrations 
for ATA– sera measured against SB5 lot A, SB5 
lot B, ADL lot A, and ADL lot B were 0.81 
(0.71), 0.79 (0.70), 0.71 (0.66), and 0.71 (0.69), 
respectively (Table 2; Figure 3). When analyzed 
using the Wilcoxon test, there was a significant 
difference between mean ATA titers measured 
against each lot of SB5 and ADL (Table 2), but 
the absolute difference between the means was 
⩽0.10 μg/ml, which was within the negative back-
ground signal range of the assay.

Functional inhibition of TNF-α binding of SB5 
and ADL
The five anti-ADL ATA+ sera from ADL-treated 
patients with IBD similarly neutralized the 

Table 1. Comparative ATA titers toward the designated SB5 and ADL lots among anti-ADL ATA+ and ATA– sera 
from patients with inflammatory bowel disease.

SB5 ADL

Sera type Lot A Lot B Lot A Lot B

ATA+, mean (SD) 21.31 (16.96) 21.26 (17.05) 21.30 (17.07) 20.99 (16.88)

  ADL lot A, p value* for difference 
between lots

NS NS – –

  ADL lot B, p value for difference 
between lots

NS 0.0427 – –

ATA–, mean (SD) 0.84 (0.75) 0.82 (0.74) 0.72 (0.70) 0.71 (0.72)

  ADL lot A, p value* for difference 
between lots

<0.05 <0.05 – –

  ADL lot B, p value for difference 
between lots

<0.05 <0.05 – –

*If normality was accepted (Shapiro-Wilk test), parametric methods were used for analysis; mean of difference between 
two lots and p value by paired t test were calculated.
ADL, reference adalimumab; ATA, antidrug antibody to adalimumab; NS, not significant.

Figure 1. Comparative ATA titers toward the designated 
SB5 and ADL lots among anti-ADL ATA+ and ATA– sera 
from patients with inflammatory bowel disease.
ADL, reference adalimumab; ATA, antidrug antibody to 
adalimumab; ATA+, positive for ATA; ATA–, negative for ATA.
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Figure 2. Correlation between ATA concentrations from patients with inflammatory bowel disease treated 
with ADL or from negative controls, measured using the designated SB5 or ADL lots as the antigen for serum 
immune-reactivity. Correlation coefficient determined using Spearman correlation test.
ADL,  reference adalimumab; ATA, antidrug antibody to adalimumab.

Table 2. Comparative ATA titers toward the designated SB5 and ADL lots among anti-SB5 ATA+ and ATA– sera from patients with 
rheumatoid arthritis.

SB5 ADL

Sera type Lot A Lot B Lot A Lot B

ATA+, mean (SD) 17.48 (14.24) 16.88 (13.36) 16.46 (13.19) 16.60 (13.45)

 ADL lot A, p value* for difference between lots NS NS – –

 ADL lot B, p value for difference between lots NS NS – –

ATA–, mean (SD) 0.81 (0.71) 0.79 (0.70) 0.71 (0.66) 0.71 (0.69)

 ADL lot A, p value* for difference between lots <0.05 <0.05 – –

 ADL lot B, p value for difference between lots <0.05 <0.05 – –

*If normality was accepted (Shapiro-Wilk test), parametric methods were used for analysis; mean of difference between two lots and p value by 
paired t test were calculated.
ADL, reference adalimumab; ATA, antidrug antibody to adalimumab; NS, not significant.
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functional activity of SB5 and ADL; no func-
tional inhibition was observed with the five ATA– 
sera (Figure 5).

Cross-reactivity between SB2 and INF and 
between SB5 and ADL
The 11 ATI+ sera generated in INF-sensitized 
patients did not cross-react with SB5, whereas the 
five anti-ADL ATA+ sera generated in ADL-
sensitized patients did recognize SB5 (Figure 6).

Discussion
The availability of biosimilars for immune-medi-
ated inflammatory diseases has improved access 
to treatment by reducing the economic burden.14 
However, questions remain regarding use of bio-
similars for the treatment of IBD as clinical trial 

Figure 3. Comparative ATA titers toward the 
designated SB5 and ADL lots among anti-SB5 
ATA+ and ATA– sera from patients with rheumatoid 
arthritis.
ADL, reference adalimumab; ATA, antidrug antibody to 
adalimumab; ATA+, positive for ATA; ATA–, negative for 
adalimumab.

Figure 4. Correlation between ATA concentrations from patients with rheumatoid arthritis treated with SB5 
or from negative controls, measured using the designated SB5 or ADL lots as the antigen for serum immune-
reactivity. Correlation coefficient determined using Spearman correlation test.
ADL, reference adalimumab; ATA, antidrug antibody to adalimumab.
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data and real-world evidence are limited. 
Additionally, biosimilars were generally not tested 
in all disease states, and approval in IBD was pro-
vided based on extrapolation from clinical trials 
in other disease states.15,16

Our study included patients with IBD who had 
received ADL and patients with RA who had 
received SB5. The antibodies that developed in 
patients with IBD were cross-reactive with SB5, 
and antibodies that developed in patients with RA 
were cross-reactive with ADL. A strong correla-
tion between ATA titers was detected between 
the ADL and SB5 lots. Although there was a 
slight but significant difference in ATA titer 
between one lot of SB5 and one lot of ADL (out 
of four comparisons), this difference likely has no 
functional importance because anti-ADL ATA+ 
similarly neutralized TNF-α binding in both SB5 
and ADL lots. The low background signal that 
was generated in ATA– sera was slightly higher 
with SB5 than with ADL. However, all ATA– 
samples were well below the cut-off level of 2.3 μg/
ml for ATA detection, and, functionally, there 
was no TNF inhibition of SB5 or ADL in ATA– 
sera. Taken together, the above results support 
shared immune-dominant epitopes between ADL 
and SB5 and thus a similar immunogenic profile. 
These results provide additional evidence that 
switching between ADL and SB5 would not 
affect immunogenicity rates, which is in agree-
ment with previous studies of SB5 and other 

biosimilars in RA and psoriasis.17–20 However, 
more information on biological and physico-
chemical data of patients in the present study is 
needed to draw this conclusion.

The phase III trial for SB5 showed safety, effi-
cacy, PK, and immunogenicity comparable with 
ADL in patients with moderate to severe RA.10 
SB5 is approved by the European Commission 
for multiple indications, including IBD.7 
Although the European Medicines Agency and 
European Commission have stated that harmful 
immunogenicity is unlikely after switching 
between a reference product and its biosimilar,21 
the potential for increased immunogenicity has 
created initial concern about extrapolation with 
INF biosimilars in IBD.

Cross-reactivity, clinical trial, and real-world data 
for INF have shown switching from INF to SB2 
and other biosimilars to be safe, with no evidence 
for increased risk of immunogenicity. One study 
in patients with IBD showed that antibodies 
developed against INF cross-reacted with CT-P13 
and SB2, and that antibodies developed in patients 
treated only with CT-P13 cross-reacted with INF 
and SB2.22 Further, in patients switched from 
INF to CT-P13 who had developed ATI, a full 
cross-reaction pattern was shown for INF, SB2, 
and CT-P13.22 Other studies have also shown 
similar cross-immunogenicity results between 
INF, CT-P13, and SB2,12,13,16,23 and similar func-
tional inhibition of TNF-α binding.12,16 The 

Figure 5. Neutralization assay of SB5 and ADL by 
anti-ADL ATA+ and ATA– sera.
ADL, reference adalimumab; ATA, antidrug antibody to 
adalimumab; ATA+, positive for ATA; ATA–, negative for ATA; 
TNF, tumor necrosis factor.

Figure 6. Cross-reactivity test of ATI and anti-ADL 
ATA from patients with inflammatory bowel disease 
toward SB5.
ATA, antidrug antibody to adalimumab; anti-ADL ATA+, 
positive for ATA; ATI, antidrug antibody to infliximab; ATI+, 
positive for ATI; control, antibody-negative sera from healthy 
adults.
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NOR-SWITCH study and its open-label exten-
sion showed that switching from INF to CT-P13 
was not inferior to continued treatment with INF, 
and immunogenicity was not different between 
the two treatments.24,25 Although the NOR-
SWITCH study enrolled a large number of 
patients with varying diagnoses, the number of 
patients with IBD was relatively small in the main 
trial (Crohn disease, n = 155; ulcerative colitis, 
n = 93), which limits the ability to generalize to a 
larger population. A randomized controlled trial 
in patients with Crohn disease showed similar 
immunogenicity between CT-P13 and INF in 
patients who switched between INF and 
CT-P13.26 Real-world data further support the 
safety of switching from INF to SB2 or 
CT-P13,27,28 reverse switching from CT-P13 to 
the reference product,29 and successive switching 
between INF and multiple INF biosimilars with-
out a change in immunogenicity.30 Taken 
together, these results show that INF biosimilars 
and INF share immune-dominant epitopes.

Studies using commercial assays have demon-
strated that anti-INF assays can detect SB2-
specific antibodies, and that INF antibodies can 
inhibit SB2.31,32 Similarly, it has been shown that 
an anti-ADL assay can detect the ADL biosimilar 
ABP 501 as well as ADL. Biosimilars to ADL 
were approved after biosimilars to INF, and the 
pivotal trials for ADL biosimilars were conducted 
in patients with RA10,33 and psoriasis.20,34 In addi-
tion to pivotal trials, a study was conducted to 
determine cross-reactivity of antidrug antibodies 
between the reference ADL and ABP 501 in RA 
because of concerns regarding immunogenicity. 
A validated electrochemiluminescence-based assay 
and TNF-binding assay for neutralizing activity 
showed that ABP 501 and ADL are cross-reactive 
in RA.35 Although this was found to be the case in 
RA, it was unknown whether cross-reactivity 
would occur in IBD, raising possible concerns 
regarding immunogenicity. Our study is the first 
to show that antibodies to ADL in IBD similarly 
recognize and neutralize the functional activity of 
SB5 and ADL. We have also shown that not only 
do antibodies from ADL-treated patients with 
IBD recognize SB5, but antibodies from SB5-
treated patients with RA similarly recognize ADL. 
Taken together, these results further support a 
shared immune-dominant epitope and immuno-
genic profile between SB5 and ADL. Combining 
biosimilars’ biological and physicochemical data, 

clinical trial results, and cross-reactivity data fur-
ther supports that it is likely safe to switch from 
the reference product to its biosimilar, or from a 
biosimilar to the reference product. Our study 
also demonstrated that, as expected, anti-ADL 
ATA+ sera do cross-react with SB5; however, 
ATI+ sera do not cross-react with SB5, suggest-
ing that SB5 does not share immunogenic 
epitopes with INF.

This study has a few limitations. The number of 
anti-SB5 ATA+ sera from patients with RA was 
small, limiting our ability to generalize to a larger 
population. In terms of cross-reactivity between 
ADL and SB5 in IBD, sera of the present study 
were from ADL-treated IBD patients. Further 
data looking at cross-reactivity between biosimi-
lar and reference product from biosimilar-sensi-
tized sera in patients with IBD will be useful to 
show interchangeability of immunogenicity 
between a biosimilar and its reference product. 
Further studies are needed to show comparable 
epitope localization between SB5 and ADL.

Conclusion
In sera from patients with either IBD or RA who 
had been previously exposed to ADL or SB5, 
respectively, antibodies to ADL and SB5 cross-
react. These data support shared immune- 
dominant epitopes between ADL and SB5, and 
similar immunogenic profiles. ATI+ sera did not 
cross-react with SB5, suggesting a lack of shared 
immunogenic epitopes between INF and SB5.
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