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ÉCopyrights: This presentation and its content are owned by Shein-Chung Chow, PhD and are protected by
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for exclusive information for strictly personal and private use. Any reproduction and/or representation of all or part

of the lecture, or any of the elements that compose it, on any media whatsoever, for any other purpose, including
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The materials of the course are developed based on

Å the book entitled ñBiosimilars : Design and Analysis of Follow -on
Biologics òby Chow SC published in 2013 by Chapman and Hall/CRCPress,
Taylor & Francis, New York,

Å and the 3rd edition of the book entitled ñDesign and Analysis of
Bioavailability and Bioequivalence Studies òby Chow SC and Liu JP
published in 2008 by Chapman and Hall/CRC Press, Taylor & Francis, New
York.

This material includes the 3rd Lecture (entitled: Analytical Similarity Assessment in 
Biosimilar Studies ) of the scientific course presented by Professor Shein -Chung 
Chow at the 1st Biosimilars Forum in Budapest. The first and second parts of the 
course will be available to download separately, courtesy of Annual Biosimilars Forum 

event series at the Forumôs official website: www.biosimsforum.com.

http://biosimsforum.com/
http://biosimsforum.com/About-the-1st-Biosimilars-Forum/
http://biosimsforum.com/
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Outline

ÅBackground
ïBPCIôs definition of biosimilarity
ïStepwise approach 

ïRecent regulatory submission

ÅAnalytical similarity assessment
ïClassification of critical quality attributes

ïThree-tier approach
ÅEquivalence test for Tier 1 CQAs

ÅQuality range approach for Tier 2 CQAs

ÅRaw data and graphical comparison for Tier 3

CQAs

ÅFDAôs current thinking on Tier approach
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Recall

BPCIôs definition of biosimilarity

A biosimilar product: 

Is highly similar to the reference product 

notwithstanding minor differences in clinically  

inactive components

There are no clinically meaningful differences 

in terms of safety, purity and potency.   

US BPCI Act, 2009
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Recall

scientific factors
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FDAôs guidance

Å FDA published three draft guisances on biosimilars in 

2012 (finalized in early 2015)

ïScientific considerations in demonstrating biosimilarity to a 

reference product

ïQuality considerations in demonstrating biosimilarity to a 

reference protein product

ïBiosimilars: questions and answers regarding 

implementation of the BPCI Act of 2009

Å FDA recommends using stepwise approach in order to  

provide totality-of-the-evidence for demonstrating 

biosimilarity

ÅFDAôs draft guidance on analytical similarity assessment 

is to be circulated for comments any time soon.
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Recall

stepwise approach

ÅAnalytical studies 

ïCritical quality attributes at various stages of 

manufacturing process

ÅAnimal studies 

ïThe assessment of toxicity

ÅClinical pharmacology

ïPharmacokinetics (PK) or pharmacodynamics 

(PD)

ÅClinical studies 

ïThe assessment of immunogenicity 

ïSafety/tolerability

ïEfficacy
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Stepwise approach for obtaining 

totality-of-the-evidence
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Recent regulatory submissions at FDA
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Current status of biosimilar reviewers

ÁIn total, FDA/CDER has 9 biosimilar BLA 
submissions and about a hundred PIND/IND 
submissions.

Á2 Approved biosimialr products: Zarxio (biosimilar
to Neupogen) and Inflectra (biosimilar to 
Remicade)

ÁA few pending biosimilar BLAs are under review: 
the reference products are Humira, Enbrel, 
Neulasta)

2016 DIA/FDA Statistics Forum  - Dr. Yi  Tsong



First regulatory submission at 

US FDA

ÅSandoz biosimilar filgrastim recommended for 

approval by FDA Oncologic Drugs Advisory 

Committee (ODAC) on January 7, 2015, which was 

subsequently approved by the FDA on March 6, 

2015

ÅBiosimilar filgrastim recommended to be approved 

for use in all requested indications in the reference 
product's ( Amgen's Neupogen È) label.

ÅCommittee's recommendation based on review of 

extensive data from analytical, non-clinical, clinical 

studies and post-marketing pharmacovigilance.
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FDA recommended 3-tier 

approach

ÅClassification of critical quality attributes (CQAs) into 

three tiers according to their criticality or risking 

ranking relevant to clinical outcomes

ÅAn appropriate statistical model or scoring system 

based on 

ïmechanism of action (MOA) or 

ïpharmacokinetic/pharmacodynamics (PK/PD)

ïInformation available in the literature

should be used whenever possible
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FDA recommended 3-tier approach
Ɇ Analytical similarity study:

ɀCharacterize the proposed biosimilar and its reference product;

ɀTests for a number ofquality attributes (QA);

QAs

Structure

Functional 

Assay

Physico-
chemical 

Attributes

Reference: BLA 125553

The 2015 Duke-Industry Statistics Symposium ïDr. Yi Tsong



FDA recommended 3-tier approach
ɆThe Tiered Approach (OB & OBP): 
ɀQAs are assigned to different tiers based on its criticality;

ɀDifferent statistical/quantitative approaches are applied to each 
tier;

Tier 1 ïCritical QAs

Statistical Equivalence Testing

Tier 2 ɀLess Critical QAs

Quality Range Method:

Tier 3 ɀLeast Critical QAs:

Raw Data/Graphical Comparison

Statistical 

Rigor

The 2015 Duke-Industry Statistics Symposium ïDr. Yi Tsong
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Summary ïanalytical similarity 

assessment

Å Identify critical quality attributes (CQAs) which are 

relevant to clinical outcomes

ïFocus on structural/functional assays and 

physicochemical attributes

ÅBased on MOA and/or PK/PD, classify the identified 

CQAs into the following tiers depending upon their 

criticality (or risk ranking)

ïTier 1: most relevant

ïTier 2: mild to moderate (less) relevant

ïTier 3: least relevant
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Summary of

analytical similarity assessment

ÅTier 1 CQAs

ïMost relevant to clinical outcomes 

ïEquivalence test

ÅTier 2 CQAs

ïMild-to-moderate relevant to clinical outcomes

ïQuality range approach

ÅTier 3 CQAs

ïLeast relevant to clinical outcomes

ïRaw data and graphical comparison
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Equivalence test for Tier 1 CQAs
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Equivalence test for Tier 1 CQAs

ÅAnalytical equivalence (similarity) is 

concluded if the null hypothesis of

inequivalence (dissimilarity) is rejected. 

ÅSimilar to the confidence interval approach 

for bioequivalence testing under the raw data 

model, analytical similarity would be accepted 

for the quality attribute if the (1-2Ŭ)100% 

two-sided confidence interval of the mean 

difference is within (ïŭ, ŭ).
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Equivalence test for Tier 1 CQAs
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EAC

(equivalence acceptance criterion) 
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