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Products	
  
•  Growth	
  factors	
  
•  Monoclonal	
  anAbodies	
  
•  Hormones	
  
IndicaAons	
  
•  Rheumatoid	
  ArthriAs	
  
•  Oncology	
  	
  
•  Haematology	
  
•  Neutropenia	
  
•  Renal	
  disease	
  
•  IVF	
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Projects	
  include	
  
•  EMA	
  and	
  FDA	
  interacAon	
  
•  Clinical,	
  Nonclinical	
  &	
  Regulatory	
  

support	
  for	
  mAbs	
  in	
  EU	
  and	
  USA	
  
•  “Buy	
  side”	
  and	
  “sell	
  side”	
  due	
  

diligence	
  for	
  US,	
  EU	
  and	
  RoW	
  	
  
•  SeUng	
  up	
  joint	
  venture	
  between	
  

German	
  and	
  Chinese	
  companies	
  
•  Detailed	
  development	
  strategic	
  

analyses	
  for	
  mAbs	
  
•  SupporAng	
  major	
  manufacturing	
  

change	
  for	
  large	
  biotech	
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–  The	
  Commercial	
  
Drivers	
  

–  Regulatory	
  Obstacles	
  
–  Clinical	
  Challenges	
  

•  SuggesAon	
  to	
  improve	
  
Global	
  Access	
  to	
  
Biosimilars	
  
–  Regulatory	
  
HarmonizaAon	
  

–  Clinical	
  Trial	
  Strategies	
  
–  Partnering	
  



Global 
Regulatory 
divergence 

$100 - 
$200M to 
develop 

First 3 to 
5 to 

market 

Truly	
  Global	
  Biosimilars:	
  A	
  Summary	
  of	
  the	
  
Problem	
  

Acceptable 
clinical 
designs 



Is it really possible 
to have a global 

biosimilar 
development 
programme? 

I may not have the complete answer, 
but I hope to clarify the question and 
provide some clues……. 



COMMERCIAL	
  DRIVERS,	
  LIKELY	
  
MARKET	
  SCENARIO	
  



Comparison	
  of	
  the	
  Biosimilars	
  Markets	
  

7 Until 2020, most …. ….will be ex-USA 



A	
  few	
  words	
  on	
  China	
  
•  Pharma	
  Intelligence	
  references	
  about	
  40%	
  of	
  all	
  
current	
  biologic	
  sales	
  in	
  China	
  (over	
  100	
  products)	
  to	
  
be	
  biosimilars	
  (but	
  mostly	
  copies).	
  	
  	
  

•  This	
  is	
  a	
  large	
  market	
  expected	
  to	
  grow	
  to	
  $2Bn	
  by	
  
2017	
  

•  Companies	
  may	
  undertake	
  full	
  development	
  
programs	
  in	
  order	
  to	
  gain	
  registraAon.	
  	
  	
  

•  Recently	
  issued	
  dra/	
  Biosimilars	
  regulatory	
  guidance	
  
October	
  2014	
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Biologics	
  are	
  some	
  of	
  the	
  top	
  selling	
  drugs	
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The	
  Top	
  8	
  Biologic	
  Blockbusters	
  had	
  revenue	
  
of	
  $63BN	
  in	
  2013	
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So,	
  with	
  such	
  massive	
  sales,	
  what’s	
  the	
  
problem?	
  



19	
  Avas=n	
  (Bevacizumab)	
  compe=tors	
  have	
  
been	
  iden=fied……	
  

12 



 
And at least as many Adalimumab (Humira) …… 
 



Avas=n	
  (Bevacizumab)	
  compe=tor	
  scenario	
  

Company Pre-Clinical IND 
Phase 1 
Start 

Phase 3 
Start 

U.S. 
Launch 

Assumed 
timing to 
market 

Hospira Q2-­‐2015	
   Q4-­‐2015	
   Q1-­‐2016	
   Q2-­‐2017	
   Q3-­‐2021	
   2nd	
  or	
  3rd	
  

Pfizer Ongoing	
   Nov	
  2013	
   Q4	
  2013	
   Q1	
  2015	
   Q4	
  2019	
   1st	
  

Amgen Complete	
   Filed	
   Completed	
   Q3-­‐2015	
   2019	
   2nd?	
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Costs,	
  Risks	
  and	
  Margins	
  –	
  Assump=ons	
  of	
  
One	
  Major	
  Player	
  for	
  Avas=n	
  

Est. Development cost $175M - $225M Preclinical: $20M - $30M 
Phase 1: $15 - $20M 
Phase 3: $120M - $150M 
Registration: $20M 

Probability of 
Regulatory Success 

60 – 70% Phase 1: 85% 
Phase 3: 85% - 90% 
Registration: 90% 
Assumes commercial scale 
batches from Ph1 

Biosimilar class peak sales / 
max for 1 product 

50% / 30% at 5 
yrs 

Class peak sales at 4 yrs. Assumed 
no. entrants = 4-5 

Biosimilars pricing Innovator drops 
30% at launch 

-3% per year to max of -40% vs 
innovator 

Margin on sales 60 – 70% Assumes best in class COGS, 
high titres 



Conclusions	
  on	
  Commercial	
  /	
  Business	
  Risks	
  

•  CompeAAon	
  in	
  markets	
  will	
  be	
  fierce	
  
•  Not	
  as	
  risky	
  as	
  novel	
  therapeuAcs:	
  

–  no	
  drug	
  discovery	
  phase,	
  	
  
–  originator	
  data	
  reassurance,	
  but...	
  	
  

•  Risk	
  of	
  not	
  recovering	
  development	
  investment	
  is	
  
relaAvely	
  high	
  –	
  limited	
  number	
  of	
  entrants	
  

•  This	
  is	
  due	
  not	
  only	
  to	
  market	
  forces	
  and	
  
technical	
  risks,	
  but	
  clinical	
  development	
  risks	
  
(Ame	
  &	
  cost)	
  and	
  global	
  regulatory	
  divergences	
  



Phase-­‐1	
  Enabling	
  Comparability	
  Assessment	
  Include	
  Addi=onal	
  
Analy=cal	
  Methodologies	
  

Intact Mass 

Peptide Map 
LC/MS/MS 

NR Peptide 
Disulfide Map 

Free Sulfhydryl 

Far UV CD 

FT-IR 

Near UV CD 

Fluorescence 

DSC 

Competitive 
Binding DELFIA 

Cell based  
Potency 

Biacore Kinetics 
& Affinity 

FcRn, FcγR 

ADCC / CDC 

37C 

55C Stressed 

Forced oxidation 

pH shift 

SEC-MALLS 

NR CE-SDS 

R CE-SDS 

DLS 

SV-AUC 

Particle Count  - 
Light Obscuration 

Particle Size &  
Morphology 
 - MFI 

CEX-HPLC 

cIEF 

Peptide Map 
LC-MS 

HILIC-HPLC 
Glycan map 
Gal, Man, Afuco 

Peptide Map 
LC/MS/MS 
Aglyco 

HILIC-HPLC  
Glycan Map 
Sialic Acid  

Intact Mass 

Photostability 



Nonclinical	
  tes=ng	
  requirements	
  

•  In	
  vitro	
  
–  Receptor	
  Binding	
  
–  FuncAonality	
  tesAng	
  (biochemical	
  and/or	
  cellular	
  assay)	
  

•  In	
  vivo	
  
–  EU:	
  not	
  usually	
  required	
  
–  USA:	
  to	
  be	
  determined.	
  FDA	
  state	
  that	
  normally	
  required	
  but	
  may	
  

not	
  be,	
  especially	
  if	
  Ph	
  1	
  clinical	
  done	
  elsewhere	
  
–  RoW:	
  Some	
  countries	
  (e.g.	
  India,	
  China)	
  do	
  require	
  tox	
  

•  If	
  study	
  required,	
  most	
  likely	
  in	
  non-­‐human	
  primates	
  and	
  possibly	
  mouse	
  

–  Immunogenicity	
  study	
  required	
  in	
  China	
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CLINICAL	
  &	
  OTHER	
  DEVELOPMENT	
  
CONSIDERATIONS	
  



Clinical	
  Phase	
  3	
  represents	
  the	
  greatest	
  cost	
  by	
  far*	
  

1.   Product	
  development	
  and	
  compara=ve	
  analysis:	
  Crea=on	
  of	
  cells	
  that	
  reproduce	
  the	
  protein	
  of	
  interest	
  	
  and	
  select	
  most	
  appropriate	
  clone.	
  	
  

2.   Process	
  development	
  scale	
  up	
  and	
  valida=on:	
  Scale	
  up	
  of	
  manufacturing,	
  along	
  with	
  improvement	
  of	
  yields.	
  Establishment	
  of	
  processes	
  to	
  ensure	
  good	
  
manufacturing	
  prac=ces	
  and	
  reproducibility	
  of	
  the	
  manufacturing	
  process	
  needs	
  to	
  be	
  demonstrated.	
  Demonstra=on	
  of	
  analy=cal	
  similarity	
  to	
  the	
  
originator	
  (“Reference”)	
  drug.	
  

	
  
3.   Clinical	
  trials:	
  Typically,	
  a	
  phase	
  1	
  and	
  phase	
  3	
  trial,	
  but	
  case-­‐by-­‐case.	
  Some	
  products	
  require	
  more	
  studies.	
  Pa=ent	
  numbers	
  vary.	
  Adap=ve	
  designs	
  

possible.	
  
	
  
4.   Regulatory	
  Early	
  discussions	
  with	
  EMA	
  (Scien=fic	
  Advice)	
  	
  and	
  FDA(BIA	
  mee=ng)	
  	
  essen=al.	
  Further	
  pre-­‐phase	
  3	
  discussions	
  also	
  highly	
  advisable.	
  

Development time 
(yrs) 

0 

0 2 4 7+ 

5 4 2 1 

9+ Worst Case 

Best Case 

Cell line 
development, 

clone 
selection 

Process 
development, 

scale up & 
validation, 
preclinical 

Clinical trials 

Ph 1 – Ph 3 

Regulatory 

review and 

approval 

Cost (US $ million) 

$3m 

Worst Case 

Best Case $12m $85m (= $10m + $75m) 

$5+m $35m $150m (= $20m + $130m) 

*	
  Time	
  and	
  Cost	
  are	
  Product	
  Dependent	
  

$5m 

$20m 

Total = $105m 

Total = $210m 



Usually	
  one	
  Phase	
  1	
  and	
  one	
  Phase	
  3	
  study	
  
are	
  required	
  in	
  EU	
  and	
  USA	
  

•  Phase	
  1:	
  3-­‐arm	
  (Test	
  vs	
  EU	
  vs	
  USA),	
  single	
  dose,	
  	
  PK,	
  
safety,	
  immunogenicity	
  and	
  someAmes	
  PD	
  
–  Typically,	
  N	
  =	
  50-­‐80	
  volunteers	
  or	
  paAents	
  per	
  group	
  

•  Phase	
  3:	
  Efficacy	
  and	
  safety,	
  plus	
  immunogenicity	
  
–  Demonstrate	
  biosimilarity	
  (not	
  efficacy	
  as	
  per	
  originator)	
  in	
  a	
  

sensiAve	
  indicaAon	
  
–  PaAents:	
  typically	
  N	
  =	
  350	
  –	
  750,	
  depends	
  on	
  disease,	
  endpoint	
  
–  Equivalence	
  design:	
  2-­‐arm	
  study,	
  around	
  15%	
  margin?	
  
–  Power:	
  up	
  to	
  sponsor,	
  80%	
  -­‐	
  90%	
  
–  Immunogenicity:	
  usually	
  to	
  1	
  year	
  

•  AdapAve	
  design	
  may	
  be	
  acceptable	
  



EXAMPLES	
  OF	
  FDA	
  &	
  EMA	
  
ACCEPTED	
  TRIAL	
  DESIGNS	
  



An=-­‐TNF	
  (e.g.	
  Humira)	
  

•  Licensed	
  for	
  Rheumatoid	
  ArthriAs	
  (RA),	
  Crohn’s,	
  
Ankylosing	
  SpondyliAs	
  (AS),	
  Plaque	
  psoriasis	
  
(Ppso),	
  psoriaAc	
  arthriAs	
  

•  Acceptable	
  =	
  RA,	
  Ppso.	
  AS??	
  
•  RA	
  study	
  for	
  FDA	
  /	
  EMA:	
  	
  

–  N	
  =	
  450	
  approx.,	
  equivalence,	
  80%	
  or	
  90%	
  power	
  
–  1:1	
  randomisaAon	
  
–  6-­‐month	
  ACR20	
  1ry	
  endpoint	
  
–  52	
  week	
  immunogenicity	
  



An=-­‐VEGF	
  (e.g.	
  Avas=n)	
  

•  Licensed	
  for	
  Cancer	
  of	
  Lung,	
  Bowel,	
  Breast,	
  
Ovarian	
  

•  Acceptable	
  =	
  Lung,	
  Bowel.	
  Ovarian??	
  
•  Lung	
  cancer	
  study	
  example	
  for	
  FDA	
  /	
  EMA	
  

–  N	
  =	
  700	
  approx.,	
  equivalence,	
  80%	
  or	
  90%	
  power	
  
–  1:1	
  randomisaAon	
  
–  ORR	
  as	
  1ry	
  endpoint	
  but	
  survival	
  data	
  to	
  be	
  collected	
  
–  52	
  week	
  immunogenicity	
  



Adap=ve	
  Programme	
  and	
  Study	
  Designs:	
  
Suitable	
  in	
  some	
  cases	
  but	
  may	
  be	
  more	
  

costly	
  and	
  not	
  always	
  more	
  rapid	
  
	
  

•  Products	
  with	
  oncology	
  and	
  non-­‐oncology	
  indicaAons	
  
–  Phase	
  1+3	
  adapAve	
  in	
  RA	
  supported	
  by	
  Phase	
  1	
  in	
  lymphoma	
  

•  Need	
  to	
  consider	
  logisAcs	
  of	
  stopping	
  to	
  analyze	
  Phase	
  1	
  
data	
  in	
  adapAve	
  design	
  

•  Will	
  overall	
  sample	
  size	
  be	
  greater	
  due	
  to	
  staAsAcal	
  “hit”	
  
•  Is	
  there	
  a	
  risk	
  to	
  whole	
  programme	
  if	
  Phase	
  1	
  design	
  not	
  

opAmum?	
  



But	
  Phase	
  3	
  Drivers	
  -­‐	
  Cost,	
  Time	
  and	
  Quality	
  
–	
  may	
  conflict	
  with	
  each	
  other	
  

•  Cost	
  /	
  ROI:	
  	
  
–  include	
  non-­‐EU,	
  non-­‐US	
  centres 

•  Time: 
–  include	
  many	
  centres	
  (100	
  -­‐	
  200)	
  	
  
–  Select	
  high	
  recruitment	
  indicaAon	
  
	
  

•  Quality:	
  	
  
–  Treatment:	
  paAents	
  treated	
  to	
  SoC,	
  local	
  divergences	
  
–  Trial	
  conduct:	
  data	
  must	
  be	
  highest	
  GCP	
  quality	
  

? 

? ? 

? 



BIOSIMILARS	
  LEGISLATION	
  
WORLDWIDE	
  



EU	
  Guidance	
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Guideline(on(Similar(Biological(Medicinal(Products(Containing(Biotechnology8Derived(
Proteins(As(Ac<ve(Substance(Quality(Issues2(

Defines 
philosophy 
and 
principles 

General 
Guidelines 

Annex 
Guidelines – 
Specific Data 
Requirements 

Follitropin-α 
Non- 
clinical 
 
Clinical 

mAb 
Non- 
clinical 
 
Clinical 

IFN-β 
Non- 
clinical 
 
Clinical 

Insulin 
Non- 
clinical 
 
Clinical 

Somatropin 
Non- 
clinical 
 
Clinical 

GCSF 
Non- 
clinical 
 
Clinical 

Epoetin 
Non- 
clinical 
 
Clinical 

IFN-α 
Non- 
clinical 
 
Clinical 

LMWH 
Non- 
clinical 
 
Clinical 

Overarching(Guideline(on(Similar(Biological(Medicinal(Products1(

Guideline(on(Similar(Biological(Medicinal(Products(Containing(Biotechnology8
Derived(Proteins(As(Ac<ve(Substance:(Non8Clinical(and(Clinical(Issues3(

EU#Regulatory#Guidance#for#Biosimilars#

1.  Under Revision Draft Guideline April 2013 
2.  Under Revision Draft Guidance May 2012. Final Guidance 2013 
3.  Under Revision Concept Paper Oct. 2011. Draft Guidance 2013 



Revised	
  overarching	
  guideline	
  

•  EMA	
  not	
  responsible	
  for	
  interchangeability	
  of	
  products	
  
•  Non-­‐EEA	
  authorised	
  reference	
  product	
  may	
  be	
  OK	
  in	
  some	
  clinical	
  

and	
  	
  non-­‐clinical	
  in-­‐vivo	
  studies	
  
•  Authorised	
  by	
  regulatory	
  agency	
  with	
  similar	
  standards	
  as	
  EMA	
  
•  Sponsor	
  to	
  demonstrate	
  non-­‐EEA	
  reference	
  product	
  is	
  

comparable	
  to	
  EEA	
  product.	
  Bridging	
  studies?	
  
•  Lower	
  levels	
  of	
  impuriAes	
  or	
  immunogenicity	
  may	
  be	
  OK	
  
•  Requirements	
  for	
  clinical	
  studies	
  will	
  depend	
  on	
  robustness	
  of	
  

technical	
  characterizaAon,	
  in	
  vitro	
  and	
  in	
  vivo	
  animal	
  studies	
  
•  For	
  chemically	
  more	
  simple	
  biologicals,	
  a	
  comparaAve	
  clinical	
  efficacy	
  

study	
  could	
  be	
  avoided.	
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EU	
  approved	
  products	
  to	
  2013	
  	
  
(except	
  Remsima)	
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US	
  legisla=on	
  

•  Several	
  years	
  behind	
  EU……	
  
•  Biologics	
  Price	
  CompeAAon	
  and	
  InnovaAon	
  Act,	
  2009	
  
•  The	
  PaAent	
  ProtecAon	
  and	
  Affordable	
  Care	
  Act,	
  2010	
  

–  351(k)	
  –	
  abbreviated	
  pathway	
  for	
  approval	
  of	
  biosimilars	
  

•  BsUFA:	
  Biosimilar	
  User	
  Fee	
  Act	
  
–  “The	
  Federal	
  Food,	
  Drug,	
  and	
  CosmeAc	
  Act	
  (the	
  FD&C	
  Act),	
  as	
  

amended	
  by	
  the	
  Biosimilar	
  User	
  Fee	
  Act	
  of	
  2012	
  (BsUFA),	
  
authorizes	
  FDA	
  to	
  assess	
  and	
  collect	
  fees	
  for	
  biosimilar	
  biological	
  
products	
  from	
  October	
  2012	
  through	
  September	
  2017.”	
  

31 



32 



Comparison	
  of	
  Regulatory	
  Standards	
  
EU	
  vs	
  USA	
  



A	
  quick	
  skip	
  through	
  Biosimilars	
  legisla=on	
  
worldwide	
  

•  ICH	
  or	
  with	
  well-­‐established	
  regulatory	
  systems	
  
–  Japan	
  (2009	
  /	
  2011);	
  Australia	
  (2008	
  –	
  ref	
  	
  to	
  EMA);	
  	
  Canada	
  (2010	
  -­‐	
  extensive)	
  

•  Asia	
  
–  S.	
  Korea	
  (2009,	
  ref	
  to	
  EMA);	
  India	
  (2012	
  –	
  tox,	
  mul=-­‐dose	
  PK	
  required,	
  pivotal	
  

clinical	
  study	
  can	
  be	
  waived);	
  Malaysia	
  (2009),	
  Russia	
  (none	
  yet);	
  Turkey	
  (2008)	
  

•  LaAn	
  America	
  
–  Mexico	
  (2010	
  –	
  biosimilars	
  marketed	
  already);	
  Colombia	
  (2013);	
  	
  Brazil	
  (2010	
  –	
  ref	
  

to	
  WHO	
  and	
  Canadian	
  legisla=on)	
  

•  Middle	
  East	
  
–  Egypt	
  (2012	
  –	
  ref	
  to	
  EMA,	
  WHO,	
  pivotal	
  clinical	
  study	
  can	
  be	
  waived);	
  Saudi	
  Arabia	
  

(2010	
  –	
  ref	
  to	
  WHO,	
  EMA,	
  comprehensive,	
  in	
  vivo	
  study?)	
  

WHO	
  guidance	
  is	
  comprehensive	
  and	
  point	
  of	
  reference	
  



China	
  –	
  29	
  Oct	
  2014	
  (drap)	
  
•  Comparison	
  principle.	
  Biosimilar	
  should	
  be	
  compared	
  with	
  the	
  reference	
  drug	
  in	
  the	
  

en=re	
  R&D	
  progress.	
  
•  	
  Step	
  by	
  step	
  principle.	
  PharmaceuAcal,	
  non-­‐clinical,	
  and	
  clinical	
  study	
  should	
  be	
  

conducted	
  step	
  by	
  step.	
  	
  	
  
•  Consistency	
  principle.	
  The	
  sample	
  tested	
  in	
  the	
  study	
  should	
  be	
  from	
  same	
  source	
  and	
  

same	
  batch.	
  The	
  methods	
  and	
  techniques	
  used	
  in	
  biosimilar	
  development	
  should	
  be	
  
same	
  with	
  the	
  reference	
  drug.	
  

•  	
  Similarity	
  principle.	
  Results	
  of	
  the	
  biosimilar	
  in	
  each	
  study	
  stage	
  should	
  be	
  similar	
  with	
  
the	
  reference	
  drug.	
  If	
  the	
  difference	
  is	
  too	
  big	
  in	
  one	
  step,	
  the	
  test	
  drug	
  will	
  be	
  treated	
  
as	
  innova=ve	
  drug.	
  

•  	
  Choose	
  of	
  reference	
  drug	
  and	
  the	
  test	
  drug.	
  Reference	
  drug	
  used	
  in	
  pharmaceuAcal,	
  
non-­‐clinical,	
  and	
  clinical	
  study	
  should	
  be	
  the	
  same	
  batch.	
  Biosimilar	
  in	
  research	
  should	
  
also	
  from	
  the	
  same	
  source.	
  If	
  drugs	
  are	
  from	
  different	
  batch,	
  or	
  the	
  manufacture	
  
process,	
  scale,	
  place	
  are	
  changed,	
  the	
  impact	
  on	
  quality	
  of	
  drugs	
  should	
  be	
  evaluated.	
  	
  	
  

•  This	
  guideline	
  covers	
  recombinant	
  protein	
  products.	
  According	
  to	
  CFDA’s	
  Provisions	
  for	
  
Drug	
  RegistraAon	
  Annex	
  3,	
  biologics	
  are	
  classified	
  in	
  to	
  15	
  types.	
  Phase	
  I,	
  II,	
  III	
  clinical	
  
trials	
  are	
  needed	
  for	
  type	
  1-­‐12	
  biologics,	
  while	
  only	
  phase	
  III	
  clinical	
  trials	
  are	
  needed	
  
for	
  type	
  13-­‐15	
  biologics.	
  	
  	
  



ANALYSIS	
  OF	
  REGULATORY	
  AND	
  CLINICAL	
  
OBSTACLES	
  TO	
  GLOBAL	
  PRODUCTS	
  ……..	
  
AND	
  POSSIBLE	
  SOLUTIONS	
  



Clinical	
  Data	
  &	
  Reference	
  Product	
  

•  EMA	
  and	
  FDA	
  accept	
  “foreign”	
  clinical	
  data	
  
–  Not	
  so	
  in	
  countries	
  such	
  as	
  China,	
  Russia,	
  others	
  
–  Phase	
  3	
  studies	
  are	
  mulAnaAonal	
  for	
  recruitment	
  
needs	
  
•  Major	
  cohorts	
  to	
  saAsfy	
  local	
  requirements?	
  
•  Small	
  supporAve	
  local	
  studies	
  that	
  also	
  support	
  markeAng	
  in	
  
country	
  of	
  origin?	
  Conduct	
  with	
  strategic	
  partner?	
  

•  Reference	
  product	
  for	
  comparison	
  
–  EMA	
  &	
  FDA	
  accept	
  use	
  of	
  other	
  ICH	
  region	
  product	
  in	
  
Phase	
  3	
  study	
  if	
  analyAcs,	
  funcAonality	
  and	
  phase	
  1	
  OK	
  
• WHO,	
  Trade	
  AssociaAons	
  to	
  press	
  non-­‐ICH	
  countries?	
  



Other	
  divergences	
  

•  Drug	
  sourcing	
  
–  Difficult	
  and	
  costly	
  to	
  source	
  Reference	
  Product	
  AND	
  
to	
  know	
  manufacturing	
  site	
  

–  EMA	
  and	
  FDA	
  accept	
  use	
  of	
  regional	
  mulA-­‐sourcing	
  in	
  
Phase	
  3	
  

•  Nonclinical	
  studies	
  
–  EMA	
  normally	
  does	
  not	
  want	
  animal	
  tox	
  studies	
  
–  FDA	
  siUng	
  on	
  fence	
  to	
  see	
  Phase	
  1	
  data	
  
–  Other	
  countries	
  including	
  China	
  and	
  India	
  require	
  tox	
  



OTHER	
  STRATEGIES	
  TO	
  ACHIEVE	
  
GLOBAL	
  COVERAGE	
  



Some	
  Global	
  Partnerships	
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Three	
  Partnership	
  models	
  

Local market rights model: 
Company A contributes to 
product development costs of 
Company B in exchange for one 
or few local market rights 

Typical: Both companies can be 
small. Company A is 1. In an 
Emerging Market. Or 2. Is a 
Generics company. Company A has 
no technology, has cash, but has no 
involvement in development. 

Major market share model: 
Company A contributes to 
product development costs of 
Company B. Share of markets 
globally by companies. 

Typical: Both companies can be 
medium-large. Company A is 1. No 
biologics history. Or 2. Is a major 
Generics player. Company A may 
already have a biosimilars portfolio 

Business Strategy change 
model: Company A acquires full 
market rights to Company B 
products. B manufactures, A 
may help later development. 

Typical: Company A is large. 
Company B is specialized in 
Biosimilars. Similar to known 
“biotech” deal. Company B may 
have novel product platform. 

? 

? 



Where	
  are	
  we	
  now?	
  

•  True,	
  fully,	
  globally	
  acceptable	
  phase	
  3	
  studies	
  are	
  unlikely	
  
in	
  near	
  to	
  mid-­‐term	
  future	
  due	
  to:	
  
–  Regulatory	
  barriers	
  and	
  “regulatory	
  evoluAon”	
  differences	
  

worldwide	
  
–  PaAent	
  recruitment	
  /	
  site	
  selecAon	
  requirements	
  driven	
  by	
  major	
  

markets;	
  licensed	
  indicaAon	
  and	
  SoC	
  differences	
  

•  Some	
  gains	
  could	
  be	
  achieved	
  by:	
  
–  Over-­‐powered	
  studies	
  with	
  major	
  local	
  cohorts	
  might	
  help	
  
–  Use	
  of	
  smaller	
  local	
  studies	
  with	
  dual	
  purpose	
  (market	
  support)	
  
–  PrioriAzing	
  lobbying	
  for	
  “regulatory	
  evoluAon”	
  in	
  major	
  non-­‐ICH	
  

markets	
  
–  Lobbying	
  to	
  harmonize	
  regulaAons	
  on	
  specific	
  issues	
  including	
  in	
  

vivo	
  tox	
  studies,	
  use	
  of	
  local	
  Reference	
  Product	
  



The development strategy needs to adress several challenges 

As	
  the	
  biosimilars	
  market	
  
conAnues	
  to	
  evolve,	
  we	
  will	
  
need	
  to	
  conAnually	
  address	
  a	
  set	
  
of	
  strategic	
  challenges:	
  	
  

Specifically	
  a	
  focus	
  needs	
  to	
  be:	
  
• OpAmizing	
  clinical	
  
development	
  strategy	
  to	
  
ensure	
  speed	
  to	
  market	
  
without	
  sacrificing	
  quality	
  

• NavigaAng	
  regulatory	
  
complexiAes	
  to	
  adapt	
  as	
  
pathways	
  and	
  guidelines	
  are	
  
sAll	
  evolving	
  	
  

• Minimizing	
  the	
  risk	
  of	
  
exposure	
  to	
  compeAAve	
  
biosimilars	
  	
  

Integrated 
Biosimilar 

Development 
Strategy 

Regulatory 
Strategy 

Commercial 
Geographic

Strategy 

Quality & 
Compliance 

Clinical 
Strategy 



Global 
Regulatory 
divergence 

$100 - 
$200M to 
develop 

First 3 to 
5 to 

market 

Truly	
  Global	
  Biosimilars:	
  A	
  Summary	
  of	
  the	
  
Problem	
  

Acceptable 
clinical 
designs 

Rapidly 
develop high 

quality 
products 
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BACK	
  UPS	
  



Amgen	
  Phase	
  3	
  Plaque	
  Psoriasis	
  

•  This	
  randomized,	
  double-­‐blind,	
  acAve-­‐controlled	
  study	
  (study	
  number	
  20120263)	
  
evaluated	
  safety	
  and	
  efficacy	
  of	
  ABP	
  501	
  compared	
  to	
  adalimumab	
  in	
  350	
  adult	
  
pa=ents	
  with	
  moderate-­‐to-­‐severe	
  plaque	
  PsO.	
  There	
  were	
  174	
  paAents	
  in	
  the	
  ABP	
  501	
  
group	
  and	
  173	
  paAents	
  in	
  the	
  adalimumab	
  group	
  treated.	
  	
  

•  The	
  primary	
  endpoint,	
  PASI	
  percent	
  improvement,	
  was	
  evaluated	
  at	
  week	
  16.	
  At	
  week	
  
16,	
  paAents	
  with	
  a	
  PASI	
  50	
  or	
  above	
  response	
  will	
  remain	
  on	
  study	
  for	
  up	
  to	
  52	
  weeks.	
  

•  PaAents	
  conAnuing	
  on	
  study	
  beyond	
  week	
  16	
  were	
  re-­‐randomized	
  in	
  a	
  blinded	
  fashion	
  
such	
  that	
  all	
  paAents	
  iniAally	
  randomized	
  to	
  ABP	
  501	
  conAnued	
  to	
  receive	
  ABP	
  501	
  and	
  
those	
  on	
  adalimumab	
  either	
  conAnued	
  on	
  adalimumab	
  or	
  switched	
  to	
  ABP	
  501	
  in	
  a	
  1:1	
  
fashion.	
  PaAents	
  will	
  conAnue	
  on	
  treatment	
  unAl	
  week	
  48.	
  	
  

•  The	
  final	
  efficacy	
  assessments	
  will	
  be	
  conducted	
  at	
  week	
  50	
  and	
  the	
  study	
  will	
  end	
  at	
  
week	
  52.	
  

	
  

“At	
  week	
  16,	
  the	
  PASI	
  percent	
  improvement	
  from	
  baseline	
  was	
  within	
  the	
  prespecified	
  
equivalence	
  margin	
  …….	
  Safety	
  and	
  immunogenicity	
  ……were	
  comparable.”	
  



Amgen	
  Phase	
  3	
  RA	
  study	
  (ongoing)	
  

•  This	
  is	
  a	
  double	
  blind,	
  safety	
  and	
  efficacy	
  study	
  versus	
  EU	
  reference	
  
Humira	
  in	
  moderate	
  to	
  severe	
  RA	
  paAents.	
  	
  

•  This	
  study	
  is	
  being	
  run	
  in	
  EU	
  and	
  in	
  other	
  countries	
  (USA,	
  Canada,	
  
Russia,	
  ArgenAna,	
  Mexico).	
  	
  

•  It	
  will	
  recruit	
  500	
  pa=ents,	
  with	
  about	
  half	
  in	
  EU	
  (more	
  specifically	
  
EEA)	
  spread	
  over	
  70	
  sites.	
  	
  

•  The	
  study	
  is	
  planned	
  to	
  run	
  for	
  2	
  years.	
  	
  
•  It	
  is	
  interesAng	
  that	
  the	
  Amgen	
  phase	
  3	
  study	
  uses	
  EU	
  reference	
  

product	
  and,	
  because	
  it	
  includes	
  US	
  sites,	
  it	
  will	
  almost	
  certainly	
  be	
  
the	
  pivotal	
  study	
  for	
  US	
  registraAon.	
  



Remsima	
  (infliximab)	
  	
  
1st	
  Biosimilar	
  mAb	
  approved	
  in	
  EU	
  2013	
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