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Pharmacovigilance of biosimilars: 
challenges and possible solutions
Thijs J Giezen, PharmD, PhD; Sabine MJM Straus, MD, PhD

Post-marketing surveillance is essential to detect, assess 
and prevent adverse reactions of chemically synthesized 
small molecule drugs as well as biologicals, as the full safety 
profi le can only be known after they have been placed on 
the market. Biologicals have specifi c characteristics, which 
pose additional challenges in pharmacovigilance.
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C
hallenges are encountered during 
the pharmacovigilance of bio-
similars, including trace ability. 
These challenges and possible 
solutions were presented at the 

Conference of the Drug Informa tion Asso-
ciation (DIA) in Copenhagen, Denmark, 
in March 2012. This paper provides a sum-
mary of the presentation given at the DIA.

Post-marketing collected safety data offers 
a valuable and necessary complement 
to clinical trials [1]. This applies to both 
chemically synthesized small molecule 
drugs and biologicals. However, compared 
to chemically synthesized drugs, biologi-
cals have specifi c characteristics which 
might complicate their safety assessment: 
1) biologicals are often indicated for rare 
diseases, where it is diffi cult to include suf-
fi cient patients in the pre-approval clinical 
trials and the continuous assessment of the 
benefi t–risk in the post-marketing setting 
will be more important [2]; 2) obtain-
ing exposure data after approval can be 
challenging for biologicals, since they are 
quite often used only in the hospital set-
ting. Population-based databases mainly 
include information from general practi-
tioners (GPs) and public pharmacies and 
will, therefore, contain limited information 
on patients exposed to biologicals. In addi-
tion, biologicals are often used in multiple 
indications with different dosage regimens. 
This might further complicate the exposure 
assessment of biologicals and a different 

approach towards the estimation of the 
number of patients exposed is warranted [3]; 
3) it is sometimes diffi cult to defi ne the 
‘at-risk window’, which is the period that a 
certain adverse event should be attributed to 
the drug, for biologicals, due to their often 
prolonged pharmacodynamic effects [4]; 
4) biologicals are often indicated as second- 
or third-line therapy limiting their use to 
patients with more severe disease or worse 
prognosis after the failure of ‘standard treat-
ment’. In addition, this group of patients is 
often treated with concomitant medication 
and is often suffering from other diseases. 
For this reason channelling bias can easily 
occur [3]. From the above mentioned, it is 
clear that pharmacovigilance for biologicals 
poses additional challenges as compared to 
small molecules. These challenges apply to 
all biologicals, including biosimilars. How-
ever, for biosimilars additional challenges 
might be encountered. This paper aims to 
describe challenges in the pharmacovigi-
lance of biosimilars and provide possible 
solutions to improve the pharmacovigi-
lance of biosimilars.

Pharmacovigilance of biosimilars
At moment of regulatory approval of a 
biosimilar there is extensive information 
available on the reference biological. For 
the biosimilar specifi c data is limited to the 
comparability exercise. It is known that 
(small) changes in the production and 
purifi cation process of biologicals can 
have (major) implications on their safety 

profi le, which will mainly be refl ected in an 
altered immunogenicity profi le. It is highly 
expected that adverse events based on the 
pharmacology of the biological are similar 
between biosimilar and reference product. 
Since the manufacturing process of the 
reference product is proprietary knowl-
edge, the manufacturer of the biosimilar 
will not be able to precisely replicate the 
protein product, which may infl uence the 
benefi t–risk profi le [5]. Due to the known 
limitations of randomized clinical trials [1], 
and the abbreviated dossier submitted as 
part of the marketing application for bio-
similars, pharmacovigilance is important 
to obtain (additional) data on the safety 
profi le of biosimilars. From a regulatory 
perspective, biosimilars have the same 
pharmacovigilance requirements as their 
reference products [6]. Biosimilars should, 
therefore, submit a risk management plan 
(RMP) as part of their marketing application 
and should submit periodic safety update 
reports on a regular basis post-approval.

Routine pharmacovigilance/
spontaneous monitoring
Routine pharmacovigilance includes the 
collection of spontaneously reported 
adverse events by healthcare professionals 
and patients. Limitations of spontaneous 
reports of adverse events have been 
widely acknowledged and described and 
include under-reporting and a diffi cult to 
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establish causality assessment between the 
adverse events and the drug of interest [7, 8]. 
In the case of biologicals and biosimilars 
some additional challenges might occur 
in the assessment of spontaneous reports. 
The issue of identifi ability and naming 
has been described extensively [9]. Since 
small changes in the production process 
can alter the safety profi le of a biological 
it is important that an adverse event can 
be related to a specifi c biological product. 
The new pharmacovigilance legislation 
stresses the importance of traceability and 
Member States are obliged to implement 
activities to improve traceability, including 
collection of the name of the medicinal 
product and the batch number [6].

Pro-active risk management
Since November 2005 applicants are 
obliged to submit a RMP as part of their 
marketing application for all new chemical 
and biological entities, including biosimi-
lars. In the RMP, the safety profi le of the 
medicine has to be described and pharma-
covigilance activities should be proposed 
to further study safety concerns during use 
of the drug in the real-world setting and, if 
considered necessary, additional risk mini-
mization activities should be described.

The safety information included in the 
RMP of the biosimilar should not only be 
based on the (limited) experience with the 
biosimilar from the pre-registration trials 
but should also be based on experience 
with the reference product. In this way, 
the RMP of the biosimilar will contain 
information on the safety profi le, which 
is as complete as possible. In addition, 
the need for additional effi cacy and safety 
studies in indications in which the biosimi-
lar has not been studied pre-approval, but 
that are based on extrapolation, should be 
evaluated on a case-by-case basis. This is 
also included in the guideline on similar 
biological medicinal products containing 
monoclonal antibodies: 1) safety in indica-
tions licensed for the reference biological 
that are claimed based on extrapolation of 
effi cacy and safety data; 2) occurrence of 
rare and particularly serious adverse events 
described for the reference product; and 3) 
detection of novel safety signals [10].

Immunogenicity, including lack of effi cacy, 
is a safety concern that should specifi cally 
be addressed in the RMP and the need 
for additional pharmacovigilance activities 
should be clearly evaluated. Immunoge-
nicity studies conducted post-approval 

should be done on a product specifi c 
basis and are especially important in case 
no long-term immunogenicity data has 
been obtained pre-approval.

Since biologicals are often used in a 
hospital setting, it can be expected that 
databases in which mainly GP and public 
pharmacy data are collected contain only 
limited information on biologicals. Drug 
and disease-based registries have shown to 
be important tools for the post-marketing 
collection of safety data for biologicals in 
general [11, 12]. Biosimilar companies are 
therefore recommended to participate in 
already existing registries; this will, for 
example, improve our knowledge on very 
rare adverse events like progressive multi-
focal leukoencephalopathy.

In case there are risk minimization activities 
in place for the reference product which 
can be considered a class effect, these risk 
minimization activities should be included 
in the RMP of the biosimilar as well.

Conclusions and recommendations
Pharmacovigilance is an important tool 
to gain additional knowledge and collect 
safety data for biologicals and biosimilars 
due to the limitations of randomized con-
trolled clinical trials. Keywords in the phar-
macovigilance of biosimilars are: traceability 
and pro-active risk management to obtain 
additional knowledge about the safety of a 
biosimilar. In this context, immunogenic-
ity is of specifi c interest and collaboration 
between companies is encouraged.

For patients
With the recent patent expiration of some 
biologicals, companies are able to develop 
so-called biosimilars of follow-on biologics. 
Biologicals have a very complex production 
and purifi cation process which is owned 
by the company of the reference product. 
Therefore, the biosimilar might be differ-
ent from the reference product. Although 
these small differences are mostly not clini-
cally relevant it might, in rare cases, lead to 
safety problems. Collection of safety data 
during use by ‘real-patients’ is therefore 
important as well as the traceability of the 
biological that has been administered if an 
adverse event develops [13].
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and not those of the European Medicines 
Agency, its scientifi c committees or any 
other regulatory agency.

Competing interest: None.

Provenance and peer review: Commis-
sioned; internally peer reviewed.

Co-author
Sabine MJM Straus, MD, PhD, Medi-
cines Evaluation Board, Utrecht, The 
Netherlands; Erasmus University Medical 
Centre, Department of Medical Informat-
ics, Rotterdam, The Netherlands.

References
1. Stricker BH, Psaty BM. Detection, verifi cation, 

and quantifi cation of adverse drug reactions. 

BMJ. 2004;329(7456):44-7.

2. Heemstra EH, Giezen TJ, Mantel-Teeuwisse AK, 

De Vrueh RLA, Leufkens HGM. Safety-related reg-

ulatory actions for orphan drugs in the US and the 

EU: a cohort study. Drug Saf. 2010;33(2):127-37.

3. Giezen TJ. Risk management of biologicals: a 

regulatory and clinical perspective [dissertation]. 

Utrecht, Utrecht Institute for Pharmaceutical Sci-

ences, Division of Pharmacoepidemiology and 

Clinical Pharmacology, Utrecht University; 2011.

4. Dixon WG, Symmons DP, Lunt M, Watson KD, 

Hyrich KL, Silman AJ. Serious infections follow-

ing anti-tumor necrosis factor alpha therapy in 

patients with rheumatoid arthritis: lessons from 

interpreting data from observational studies. 

Arthritis Rheum. 2007;56(9):2896-904.

5. Mellstedt H, Niederwieser D, Ludwig H. The chal-

lenge of biosimilars. Ann Oncol. 2008;19(3):411-9.

6. L348/74 Offi cial Journal of the European Union 

31.12.2010.

7. Meyboom RH, Egberts AC, Gribnau FW, 

Hekster YA. Pharmacovigilance in perspective. 

Drug Saf. 1999;21(6):429-47.

8. Meyboom RH, Hekster YA, Egberts AC, 

Gribnau FW, Edwards IR. Causal or casual? The 

role of causality assessment in pharmacovigi-

lance. Drug Saf. 1997;17(6):374-89.

9. Declerck PJ. Biotherapeutics in the era of biosimi-

lars: what really matters is patient safety. Drug 

Saf. 2007;30(12):1087-92.

10. Committee for Medicinal Products for Human 

Use. Guideline on similar biological medicinal 

products containing monoclonal antibodies. 

London: European Medicines Agency; May 2012.

11. Zink A, Askling J, Dixon WG, Klareskog L, 

Silman AJ, Symmons DP. European Biologicals 

registers: methodology, selected results and per-

spectives. Ann Rheum Dis. 2009;68(8):1240-6.

12. Curtis JR, Jain A, Askling J, et al. A comparison of 

patient characteristics and outcomes in selected 

European and U.S. rheumatoid arthritis registries. 

Semin Arthritis Rheum. 2010;40(1):2-14.e1.

13. Declerck P. Biologicals and biosimilars: a review 

of the science and its implications. Generics and 

Biosimilars Initiative Journal (GaBI Journal). 

2012;1(2):84-8. doi:10.5639/gabij.2012.0102.018



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /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

  /Description <<
    /FRA <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


