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with etanercept biosimilar: Can Ctrough explain
the differences’ by Shah

We appreciate Shah1 for the interest in and comments on the
SB4 phase III study publication and subsequent correspondences
regarding immunogenicity results.2–4

The immunogenicity results in the SB4 phase III study2 (0.7%
in SB4 and 13.1% in reference etanercept (ETN)) was con-
cluded by the Committee for Medicinal Products for Human
Use to be uncertain because of the low drug tolerance of the
anti-drug antibody (ADA) assay that led to a low sensitivity and
potential bias considering the pharmacokinetic (PK) results of
our study.5 The trough serum concentration (Ctrough) measured
in a subset of PK population (41 patients in the SB4 group and
38 in the ETN group) was generally comparable between the
SB4 group (ranging from 2.419 to 2.886 μg/mL in weeks 2–24)
and the ETN group (ranging from 2.066 to 2.635 μg/mL in
weeks 2–24); however, the Ctrough was relatively higher in SB4
group compared with the ETN group (figure 1) at weeks 4 and 8.
We believe that the numerical difference is likely due to an inher-
ent high inter-subject variability; coefficient of variation (CV%) of
Ctrough ranged from 45.2% to 53.8% following SB4 and from
42.4% to 65.7% following ETN.

In our phase III study results, the Ctrough for some patients
were higher than the drug tolerance level of the initial ADA
assay format used and the ADA incidence could have been
underestimated. Based on these results, it is not possible to con-
clude whether the Ctrough level affected the detection of ADA.
Additional data from the PK population on immunogenicity
with a more sensitive assay with regard to drug tolerance have

been reported in the response to Marshall et al6: 2.4% in SB4
and 21.1% in ETN (results to be published). Together with the
SB4 phase I immunogenicity results,7 which showed that ADA
incidence was significantly lower in SB4 (0.0%) compared
with European-sourced ETN (15.6%, p=0.006 compared with
SB4) or US-sourced ETN (22.7%, p<0.001 compared with SB4)
without the concern of drug interference,6 we hope the data of
our study can provide insight into the impact of Ctrough on ADA.

Paul Emery,1,2 Jiří Vencovský,3 Jeehoon Ghil,4 Jung Won Kang4

1Leeds Institute of Rheumatic and Musculoskeletal Medicine, University of Leeds,
Leeds, UK
2NIHR Leeds Musculoskeletal Biomedical Research Unit, Leeds Teaching Hospitals
NHS Trust, Leeds, UK
3Institute of Rheumatology, Prague, Czech Republic
4Samsung Bioepis Co., Ltd., Incheon, Republic of Korea

Correspondence to Professor Paul Emery, Leeds Institute of Rheumatic and
Musculoskeletal Medicine, University of Leeds, Chapel Allerton Hospital, Chapeltown
Road, Leeds LS7 4SA, UK; p.emery@leeds.ac.uk

Competing interests None declared.

Provenance and peer review Commissioned; internally peer reviewed.

To cite Emery P, Vencovský J, Ghil J, et al. Ann Rheum Dis 2016;75:e61.

Accepted 29 June 2016

▸ http://dx.doi.org/10.1136/annrheumdis-2016-210089

Ann Rheum Dis 2016;75:e61. doi:10.1136/annrheumdis-2016-210114

REFERENCES
1 Shah C. Lower anti-drug antibodies with etanercept biosimilar: can Ctrough explain

the differences? Ann of Rhuem Dis 2016;75:e60.
2 Emery P, Vencovsky J, Sylwestrzak A, et al. A phase III randomised, double-blind,

parallel-group study comparing SB4 with etanercept reference product in patients
with active rheumatoid arthritis despite methotrexate therapy. Ann Rheum Dis 2015.
Published Online First 6 July 2015. doi:10.1136/annrheumdis-2015-207588

3 Meacci F, Manfredi M, Infantino M, et al. Anti Etanercept and anti SB4 antibodies
detection: impact of the assay method. Ann Rheum Dis 2016;75:e39.

4 Emery P, Vencovský J, Kang JW, et al. Confirmation on the immunogenicity assay
used in the SB4 phase III study: response to the comments by Meacci et al.
Ann Rheum Dis 2016;75:e40.

5 Benepali: assessment report. http://www.ema.europa.eu/docs/en_GB/document_
library/EPAR_-_Public_assessment_report/human/004007/WC500200380.pdf
(accessed 11 Mar 2016).

6 Emery P, Vencovský J, Ghil J, et al. Response to: ‘Comparing the immunogenicity of
the etanercept biosimilar SB4 with the innovator etanercept: another consideration’
by Marshall et al. Ann Rheum Dis 2016;75:e38.

7 Lee YJ, Shin D, Kim Y, et al. A randomized phase l pharmacokinetic study comparing
SB4 and etanercept reference product (Enbrel®) in healthy subjects. Br J Clin
Pharmacol 2016;82:64–73.

Figure 1 Mean and SD of (predose) serum trough concentration-time
profile.
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