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For all medicines, and especially biologics, it is 
critical to adhere to high regulatory standards 
during development manufacturing and 
distribution to ensure they are effective and 
safe in use. To that end, patients, physicians, 
pharmacists, regulatory agencies, and 
industry all need to be aware and engaged 
in the implementation of these regulatory 
standards, to ensure each stakeholder fulfi ls 
its own obligations and each holds all others 
accountable to implement best practices 
across the entire health care system. 

Some critics have argued that stringent 
(WHO) regulatory standards may limit or 
delay access to biologics for some patients. 
This concern has been raised specifi cally with 
respect to low-and-middle-income countries 
(LMICs), where biosimilars have been highly 
anticipated as offering opportunities to patients 
to access treatment at a potentially lower cost.1 
However, patients are among the most vocal 
stakeholders in these settings who stress that 
effi cacy and safety cannot be compromised 
for lower cost.1 

Appropriately balanced regulatory 
guidelines are not a hindrance to 
access; they are a prerequisite to 
assuring patients benefi t from safe 
and effective medicines.
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General requirements for drug approval 
applied by most stringent NRAs

A comparison between requirements for 
approval for new molecules, generics and 
biosimilars can be seen on Fig. 1. 

Whereas generics (usually) require no non-
clinical data studies, biosimilars must provide 
be compared head to head with the originator 
in all parameters. The most striking difference 
though is in terms of quality: Whereas generics 
require only a small amount of quality data, 
biosimilars require the same amount of 
quality data as the originator, in addition 
to comparative data, in order for it to be 
approved as a biosimilar.

This graphic shows how qualitatively and 
quantitatively different are the studies 
required for biosimilars and generics in 
contrast to originator medicines. 

Figure 1.

Comparative study
Non-Comparative study

Lack of WHO-level regulatory guidelines in 
some countries meant sub-standard “non-
comparable” biologics were approved, 
resulting in lack of benefi t, exposure to risk, 
and patient harm.

Two cases are cited here to demonstrate exposure to 
risk and potential harm of not adhering to appropriate 
regulatory standards in the development and approval of 
biosimilars. The fi rst discusses the case of erythropoietin 
in Thailand (Case study 1) and the second focuses on 
interferon beta in Latin America (Case study 2). 

CASE STUDY 1 / Non-comparable human erythropoietin products 
(EPO) with high immunogenicity

Erythropoietin (EPO) is a biologic medicine used to stimulate 
red blood cell production in a number of conditions, including 
kidney disease and cancer. Since the expiration of the 
patent for innovator EPO, a number of manufacturers have 
developed EPO biosimilars. In Europe, these are evaluated 
by the European Medicines Agency (EMA) using biosimilar 
regulatory guidelines, and there has been little challenge as 
to their safety and effi cacy since the fi rst approval in 2006. 
The situation is quite different in Thailand where EPO “copies” 
were approved using their generics regulatory pathway. 2

Unfortunately, numerous serious adverse effects can be linked 
to these products. There have been reports of immunogenic 
reactions in cancer patients, further suppressing red blood 
cell production as well as cases of pure red cell aplasia (PRCA), 
whereby the body shuts down production of all red blood 
cells. 3

In 2011, EPO products approved through the generics 
pathway were linked to unusually high instances of PRCA.4 In 
2014, a nationwide investigation using six state-of-art analytic 
methods was conducted to compare the manufacturing 
quality of non-comparable biologics available for purchase 
in the Thai market to the originator product. Signifi cant 
molecular differences among the non-comparable EPO 
products were found, including one product with an endotoxin 
level well above the FDA accepted limit.2 In response, Thailand 
has implemented a national biosimilars regulatory pathway.

CASE STUDY 2 / Non-comparable interferon-beta 
products with low effi cacy

Without standardized regulatory guidelines, non-comparable 
biosimilars with lower effi cacy than the reference biologics 
have been approved.

Interferon-beta is a biologic medicine used to treat multiple 
sclerosis (MS). One study compared the biologic potency of 
four “non-comparable” interferon beta products from Latin 
America and Iran with two originator interferon betas. The 
test products were found to vary in biologic potency and 
had signifi cant batch-to-batch variability.5 In another case in 
Mexico, there were suspicions that a biologic approved as 
an interferon-beta biosimilar did not seem to be achieving 
therapeutic goals when used with MS patients in clinical 
settings. To study these concerns, a direct comparison to the 
reference biologic was undertaken in a clinical trial involving 
MS patients from Mexico and Colombia. It was found that the 
approved non-comparable biologic caused minimal adverse 
reactions, but these data also seem to suggest that the 
non-comparable biologic had reduced bioavailability when 
compared to the original biologic. 

These cases demonstrating low effi cacy or immunogenicity 
among real-world patients demonstrate the importance of 
systematic plan of development for biosimilars, including 
not only in vitro (“test tubes”) studies but also non-clinical 
and clinical evaluations to assure equivalent effi cacy and no 
greater risk of adverse effects.5 6

BIOSIMILARS & INTERNATIONAL REGULATORY STANDARDS 05



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1267.200 691.200]
>> setpagedevice


