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Biosimilars for Healthcare Professionals

Biosimilar monoclonal  antibodies 
approved for use in the EU
Robin Thorpe, PhD, FRCPath; Meenu Wadhwa, PhD

Two biosimilar TNF-alfa monoclonal antibody (mAb) prod-
ucts were approved for clinical use in the European Union 
on 10 September 2013, following a positive  opinion by the 
Committee for Medicinal Products for Human Use (CHMP) 
in July 2013. The products, with trade names  Remsima 
and Infl ectra (INNs infl iximab) contain an identical mAb. 
This approval shows the feasibility of using the biosimilar 
pathway for mAbs and paves the way for further biosimilar 
mAb products.
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their similarity. However, the biosimilars 
do show some differences in  glycosylation 
and so, according to the INN ‘rules’ a 
Greek letter could have been added as an 
identifi er as a second word of the INN, 
but this option was not considered. The 
CHMP view was that the small differences 
in glycosylation were not clinically signifi -
cant, based on the clinical trial data.

Both Remsima [2] and Infl ectra [3] contain 
an identical mAb and are the same in their 
pharmaceutical form, strength, composi-
tion and route of administration but the 
packaging size varies.

Despite the approval of both biosimilar 
mAbs in September 2013, a Remicade 
 patent extension has prohibited their 
sale in the EU although not elsewhere 
( Remsima has been marketed in South 
Korea for some time post approval as a 
biosimilar by the (then) Korean FDA in 
July 2012). Resolution of the patent issues 
will allow the biosimilars to be marketed 
in the EU later this year or in 2015; precise 
dates for this will differ between states 
and also could be affected by other con-
siderations, such as marketing factors.

As per EU biosimilar requirements, the 
approval application included a detailed 

and thorough characterization of the mAb 
and an exhaustive quality  comparison of 
the biosimilar with the reference  product 
using state-of-the art methods. This was 
complemented by comparative non- clinical 
and clinical studies in a sensitive model to 
establish and confi rm clinical biosimilar-
ity. This comparability exercise data taken 
together provided an overall ‘proof’ of 
biosimilarity and assurance that the safety 
and effi cacy profi le of the biosimilar ver-
sions matches that of the reference prod-
uct. This is stressed in the European Public 
Assessment Report (EPAR) for Remsima [2] 
which states ‘The Agency’s Committee for 
 Medicinal  Products for Human Use (CHMP) 
decided that, in accordance with EU 
requirements, Remsima has been shown 
to have a comparable quality, safety and 
 effi cacy profi le to Remicade’. Therefore, the 
CHMP’s view was that, as for Remicade, the 
benefi t outweighs the identifi ed risks. 
The Committee recommended that  Remsima 
be approved for use in the EU for all thera-
peutic indications of Remicade. Similar is 
the case for Infl ectra [3].

The very important and often misunder-
stood issue of clinical comparability is 
also addressed by quoting data in the 
EPAR [2], i.e. ‘Remsima was studied to 
show that it is comparable to the reference 
medicine, Remicade. Remsima was com-
pared with Remicade in one main study 
involving 606 adults with rheumatoid 
arthritis. Patients received either Remsima 
or Remicade in addition to methotrex-
ate for 30 weeks. The main measure of 
effectiveness was the change in symptoms 
(measured by ACR20). After 30 weeks of 
treatment Remsima was as effective as 
Remicade, with around 60% of patients 
responding to treatment with either medi-
cine’. The EPAR also contains statements 
relating to other key similarities found for 
the biosimilar and reference product, e.g. 
pharmacokinetics. No unexpected safety 
issues occurred, and  immunogenicity was 
very similar to that observed for Remicade. 
For further information, see the EPARs at 
www.ema.europa.eu/ema/index.jsp?curl=
pages/medicines/human/medicines/
000240/human_med_001023.jsp&mid=
WC0b01ac058001d124

It should be stressed that Remsima and 
Infl ectra have been thoroughly character-
ized to show their biosimilarity to  Remicade. 

M
onoclonal antibodies (mAbs) 
have great potential for 
clinical use in vivo. Their 
specifi city and ability to be 
produced to bind to almost 

any antigen of clinical interest has established 
them as potentially probably the largest class 
of biotherapeutics. Many are now approved 
for clinical use, many more are in various 
stages of clinical development and some are 
considered ‘blockbuster’ high income prod-
ucts. It would therefore seem reasonable 
to develop biosimilar mAbs, at least for the 
higher-usage products.

While it was previously considered that the 
molecular complexity and relatively large 
size of mAbs may limit the feasibility of 
using the European Union (EU) biosimilar 
approach for them [1], this has now been 
proven to be not the case, as the fi rst two 
biosimilar mAb products were approved 
for use in the EU by the European Com-
mission on 10  September 2013, follow-
ing a positive opinion in July 2013 by 
the Committee for Medicinal Products for 
Human Use (CHMP). The two products, 
with trade names Remsima and Infl ectra 
have used the TNF-alpha mAb Remicade 
as the  reference product and the market-
ing authorizations are held by Celltrion and 
Hospira, respectively. All three mAbs have 
the same INN (infl iximab), which refl ects 
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Unfortunately, this is not the case for what 
are claimed to be ‘biosimilar mAbs’  marketed 
in some non-EU countries, for example, 
China and India. This problem has been 
highlighted before [4], but is still continuing 
as reports describing limited assessment of 
poorly compared products are still referring 
to these products as ’biosimilars’ although 
they are clearly not such according to EU 
(and WHO) defi nitions [5].

The EU approval of the two biosimilar 
mAb products not only demonstrates the 
feasibility of using the biosimilar pathway 
for relatively large, complex molecules, 
but also sets a precedent for other biosim-
ilar mAb products to follow. We should 
expect several more biosimilar mAbs in 
the near and medium future. Perhaps a 
biosimilar trastuzumab will be next?

But the real challenge for biosimilar mAbs, 
at least in the EU will be market pen-
etration. Pricing and uptake of Remsima 

and Infl ectra throughout the EU will be 
 interesting from this important perspec-
tive. Equally, improved communication 
with physicians [6], payers and patients on 
the rigorous regulatory approval process 
should facilitate an increase in the uptake 
of these types of products.

Competing interests: None.

Provenance and peer review: Not commis-
sioned; externally peer reviewed.

Co-author
Meenu Wadhwa, PhD, Cytokines and 
Growth Factors Section, Biotherapeutics 
Group, National Institute for Biological 
Standards and Control (NIBSC), Blanche 
Lane, South Mimms, Potters Bar, Hertford-
shire, EN6 3QG, UK

References
1. Schneider CK, Kalinke U. Toward biosimilar mono-

clonal antibodies. Nat Biotechnol. 2008;26(9):985-90.

2. European Medicines Agency. Assessment report – 

Remsima [homepage on the Internet]. 2013 Sep 30 

[cited 2014 Jan 27]. Available from: http://www.

ema.europa.eu/docs/en_GB/document_library/

EPAR_-_Public_assessment_report/human/002576/

WC500151486.pdf

3. European Medicines Agency. Assessment report – 

Infl extra [homepage on the Internet]. 2013 Sep 30 

[cited 2014 Jan 27]. Available from: http://www.

ema.europa.eu/docs/en_GB/document_library/

EPAR_-_Public_assessment_report/human/002778/

WC500151490.pdf

4. Thorpe R, Wadhwa M. Terminology for biosimilars – 

a confusing minefi eld. Generics and Biosimilars Ini-

tiative Journal (GaBI Journal). 2012;1(3-4):132-4. doi: 

10.5639/gabij.2012.0103-4.023

5. Tan Q, Guo Q, Fang C, Wang C, Li B, Wang H, 

et al. Characterization and comparison of commer-

cially available TNF receptor 2-Fc fusion protein 

products. MAbs. 2012;4:761-74.

6. Weise M, Bielsky MC, De Smet K, Ehmann F, 

Ekman N, Giezen TJ, et al. Biosimilars: what clini-

cians should know. Blood. 2012;120(26):5111-7.

DOI: 10.5639/gabij.2014.0301.004

Copyright © 2014 Pro Pharma Communications International

Biosimilars for Healthcare Professionals

The biosimilar name debate: 
what’s at stake for public health
Emily A Alexander, JD

As the number of innovator biologics and biosimilars 
increases worldwide, a growing debate has focused on 
how these products should be named. The simple con-
cept of a name can have signifi cant impact on prescrib-
ing, dispensing, and adverse event reporting processes 
and, consequently, patient safety.
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 surrounding biosimilars, attention has 
increasingly turned to how all biologicals 
should be named and, in particular, whether 
biosimilars should have non-proprietary 
names that distinguish them from the refer-
ence product and from other biosimilars.

Background on biosimilar naming 
 conventions to date
Thus far, the approaches to biosimilar 

B
iosimilars have now been on 
the market in the  European 
Union for more than six years, 
and several other  jurisdictions 
have approved biosimilars as 

well. Biosimilars are poised to enter the US 
market as soon as 2014, and more coun-
tries are developing approval pathways for 
biosimilars each year. As part of the discus-
sion of the regulatory and scientifi c issues 

 naming have been somewhat inconsistent 
and are becoming more complex. The 
World Health Organization (WHO) has his-
torically assigned biosimilars International 
Nonproprietary Names (INNs) that are the 
same as those of the reference products. 
However, a biosimilar could elect to use a 
Greek letter suffi x to indicate potential dif-
ferences in glycoforms when compared to 
the reference product [1]. National health 
authorities generally do not require 

Submitted: 2 January 2014; Revised: 10 January 2014; Accepted: 11 January 2014; Published online first: 24 January 2014

Author: Emily A Alexander, JD, Director of US Regulatory Aff airs, Biologics Strategic Development, AbbVie Inc, Building AP31, 1 North Waukegan Road, 
North Chicago, IL 60064, USA

For personal use only. Not to be reproduced without permission of the publisher (editorial@gabi-journal.net).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


