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The	
  Role	
  of	
  Biosimilar	
  	
  
Medica2ons	
  in	
  Clinical	
  Prac2ce	
  





Objec2ves	
  

•  Define	
  what	
  biosimilar	
  medica2ons	
  are	
  
•  Compare	
  and	
  contrast	
  different	
  manufacturing	
  
techniques	
  between	
  parent	
  drug,	
  generic,	
  and	
  
biosimilar	
  medica2ons	
  

•  Outline	
  strategies	
  for	
  prescribers	
  and	
  pa2ents	
  
regarding	
  biosimilar	
  medica2ons	
  

•  Iden2fy	
  future	
  biosimilar	
  medica2ons	
  



What	
  is	
  a	
  Biosimilar?	
  

•  A	
  biosimilar	
  is	
  a	
  follow-­‐on	
  biologic	
  that	
  meets	
  
extremely	
  high	
  standards	
  for	
  comparability	
  to	
  an	
  
originator	
  biologic	
  drug	
  and	
  has	
  no	
  clinically	
  
meaningful	
  differences	
  in	
  safety,	
  purity,	
  and	
  potency.	
  	
  

mAbs	
  2011;3:209-­‐217,	
  Drug	
  Inf	
  J	
  2011;45:155-­‐162	
  	
  



What	
  is	
  a	
  Biosimilar?	
  

•  Biosimilars	
  must	
  be	
  shown	
  to	
  be	
  of	
  a	
  “similar	
  nature	
  
in	
  terms	
  of	
  quality,	
  safety,	
  and	
  efficacy”	
  compared	
  
with	
  the	
  innovator.	
  

•  Biosimilars	
  are	
  NOT	
  generics	
  
• Different	
  licensing	
  procedure	
  
• Different	
  requirements	
  of	
  proof	
  of	
  worthiness	
  

•  Biosimilars	
  were	
  produced	
  to	
  be	
  price	
  compe22ve	
  
with	
  original	
  compound,	
  but	
  yet	
  maintain	
  patent	
  

European	
  Medicines	
  Agency	
  Commi[ee	
  for	
  Medicinal	
  Products	
  for	
  Human	
  Use.	
  Guideline	
  
on	
  similar	
  biologicalmedicinal	
  products.	
  October	
  30,	
  2005.	
  



Where	
  Did	
  All	
  of	
  This	
  Come	
  From?	
  



Biologics	
  Price	
  Compe22on	
  and	
  
Innova2on	
  Act	
  of	
  2009	
  

•  Signed	
  into	
  law	
  on	
  Mar.	
  23,	
  
2010	
  

•  Created	
  the	
  351(k)	
  or	
  
“biosimilar”	
  pathway	
  

•  Granted	
  FDA	
  authority	
  to	
  
approve“highly	
  similar”	
  versions	
  
of	
  previously	
  approved	
  biologics	
  

•  “Abbreviated”	
  process	
  
•  Biosimilars	
  must	
  demonstrate	
  

safety,	
  purity	
  and	
  potency	
  
•  Biosimilar	
  approvals	
  cannot	
  be	
  

granted	
  un2l	
  12	
  years	
  ader	
  
reference	
  (brand)	
  drug	
  is	
  
approved	
  (can	
  be	
  filed	
  in	
  4	
  yrs)	
  

•  Must	
  only	
  have	
  same	
  FDA	
  
indica2ons	
  as	
  brand	
  product	
  



FDA	
  Goals	
  

•  These	
  goals	
  include	
  targets	
  for	
  FDA	
  to	
  review	
  70%	
  of	
  
applica2ons	
  for	
  biosimilars	
  within	
  10	
  months	
  of	
  
receipt	
  in	
  fiscal	
  years	
  2013	
  and	
  2014,	
  80%	
  in	
  fiscal	
  
year	
  2015,	
  85%	
  in	
  fiscal	
  year	
  2016	
  and	
  90%	
  in	
  fiscal	
  
year	
  2017	
  



Approval	
  Process	
  

Lucio	
  SD,	
  et	
  al.	
  Am	
  J	
  Health-­‐Syst	
  Pharm.	
  2013;70:2004-­‐2017.	
  



What	
  Areas	
  of	
  Therapy	
  are	
  	
  
Biosimilars	
  Impac2ng?	
  

•	
  Rheumatoid	
  arthri2s	
  
•	
  Cancer	
  
•	
  Mul2ple	
  sclerosis	
  
•	
  Anemia	
  
•	
  Psoriasis	
  
•	
  Inflammatory	
  bowel	
  disease	
  



First	
  You	
  Have	
  to	
  Know	
  What	
  	
  
Biological	
  Medica2ons	
  Are	
  

www.fda.gov	
  



Biosimilars	
  Replicate	
  Large,	
  Complex	
  	
  	
  
Biological	
  Medica2ons	
  

N	
  Engl	
  J	
  Med	
  2011;365:385-­‐388.	
  	
  



Biological	
  Medica2on	
  Manufacturing	
  



First	
  You	
  Have	
  to	
  Know	
  What	
  	
  
Biological	
  Medica2ons	
  Are	
  

www.fda.gov	
  



First	
  You	
  Have	
  to	
  Know	
  What	
  	
  
Biological	
  Medica2ons	
  Are	
  

www.fda.gov	
  



Biologics	
  Facts	
  

! Account	
  for	
  <1%	
  of	
  all	
  prescrip2ons	
  
! Cons2tute	
  28%	
  of	
  prescrip2on	
  drug	
  spending	
  
! Will	
  increase	
  in	
  produc2on	
  by	
  20%	
  rate	
  per	
  year	
  
! By	
  2025,	
  more	
  than	
  70%	
  of	
  new	
  drug	
  approvals	
  will	
  
be	
  biologics	
  

1.  Saparwari	
  et	
  al,	
  Progress	
  and	
  hurdles	
  for	
  follow-­‐on	
  biologics,	
  NEJM,	
  2015;	
  2380-­‐2382	
  
2.  Center	
  for	
  Drug	
  Evalua2on	
  and	
  Research	
  2014	
  
3.  Erickson	
  BE,	
  Untangling	
  Biosimilars;	
  Chem	
  Eng	
  News	
  2010:	
  25-­‐27	
  



Biological	
  Medica2ons	
  Among	
  Top	
  
Projected	
  Sales	
  



Why	
  The	
  Need	
  for	
  Biosimilars	
  
Anyway?	
  

•  High	
  cost	
  of	
  R&D	
  leads	
  to	
  high	
  cost	
  to	
  pa2ents	
  
•  Many	
  pa2ents	
  subsidized	
  by	
  federal	
  and	
  state	
  
programs	
  (taxpayers	
  pay)	
  

•  Incen2ve	
  for	
  price	
  control	
  in	
  the	
  marketplace	
  
BEFORE	
  patents	
  expire	
  



Generics	
  Vs.	
  Biosimilars	
  
Key	
  A8ributes	
   Generics	
   Biosimilars	
  

Molecular	
  Complexity/
Manufacturing	
  

Simple	
  Products	
  via	
  
Chemical	
  Means,	
  Made	
  
EXACT	
  Same	
  Way	
  as	
  Brand	
  

Highly	
  Complex	
  Products	
  
by	
  Living	
  Cells,	
  May	
  Vary	
  in	
  
Purifica2on	
  from	
  Brand	
  

Immunogenicity	
   None	
   YES	
  

Approval	
   None,	
  just	
  show	
  
bioequivalence	
  

YES,	
  Must	
  Conduct	
  at	
  Least	
  
1	
  Clinical	
  Trial	
  for	
  toxicity,	
  
immunogenicity,	
  PK,	
  
analy2cal	
  studies	
  

Same	
  Generic	
  Name	
   YES	
   NO,	
  May	
  Have	
  Different	
  

Indica2ons	
   Same	
  as	
  Brand	
   May	
  Not	
  Have	
  Same	
  as	
  
Brand	
  

Interchangeability	
   YES	
   Not	
  Automa2cally	
  

Price	
  Discounts	
   50%-­‐90%	
  of	
  Brand	
   15%-­‐30%	
  of	
  Brand	
  

Role	
  of	
  Originator	
   None	
   Prominent	
  



Where	
  Did	
  it	
  Begin?	
  



Europe’s	
  Ac2on	
  
•  European	
  Union	
  introduced	
  biosimilar	
  legisla2on	
  in	
  2004	
  	
  
•  •Approval	
  process	
  managed	
  by	
  European	
  Medicines	
  

Agency	
  (EMA)	
  	
  
•  •Product	
  specific	
  class	
  guidance	
  documents	
  available	
  for:	
  	
  

Insulin	
  	
  
Human	
  growth	
  hormone	
  	
  
G-­‐CSFs	
  	
  
Erythropoie2ns	
  	
  

	
  	
  	
  	
  	
  	
  	
  Interferons	
  	
  
	
  Low	
  molecular	
  weight	
  heparins	
  	
  
Monoclonal	
  an2bodies	
  	
  

•  •Two	
  applica2ons	
  for	
  biosimilar	
  infliximab	
  filed	
  with	
  EMA	
  	
  



European	
  Biosimilars	
  

h[p://www.biologicsblog.com/blog/ten-­‐years-­‐of-­‐biosimilars-­‐in-­‐europe/	
  



European	
  Biosimilars	
  

h[p://www.biologicsblog.com/blog/ten-­‐years-­‐of-­‐biosimilars-­‐in-­‐europe/	
  



Biosimilars	
  in	
  the	
  U.S.	
  

•  Only	
  one	
  true	
  biosimilar	
  is	
  available	
  in	
  the	
  	
  
U.S.	
  –	
  ZARXIO	
  (filgras2m-­‐SNDZ),	
  made	
  by	
  Sandoz	
  
	
  
•  Granix	
  (TBO-­‐filgras2m)	
  was	
  not	
  filed	
  under	
  the	
  same	
  
pathway	
  as	
  the	
  biosimilar	
  pathway	
  

	
  
•  Both	
  compete	
  with	
  filgras2m	
  (Neupogen)	
  



Biosimilars	
  in	
  the	
  U.S.	
  
Biosimilar	
   Approved?	
   Available?	
  

Zarxio	
  (filgras2m-­‐sdz)	
  
Neupogen*	
  

Yes	
   Yes	
  

Inflectra	
  (infliximab-­‐dyyb)	
  
Remicade*	
  

Yes	
   No	
  

Erelzi	
  (etanercept)	
  
Embrel*	
  

Yes	
   No	
  

Amjevita	
  	
  
(adalimumab-­‐a[o)	
  
Humira*	
  

Yes	
   No	
  

US	
  Pharmacist,	
  Octber	
  2016	
  



Expected	
  Savings	
  With	
  Biosimilars	
  

•  Projected	
  Savings	
  per	
  Express	
  
Scripts	
  
•  250	
  Billion	
  in	
  Projected	
  

Savings	
  from	
  just	
  11	
  
biosimilars	
  

Source:	
  	
  Express	
  Scripts	
  



Legislature	
  
1.	
  	
  Nearly	
  a	
  dozen	
  makers	
  of	
  biosimilars-­‐-­‐-­‐including	
  
leading	
  manufacturers	
  like	
  Hospira/Pfizer,	
  Samsung,	
  
and	
  Sandoz-­‐-­‐-­‐have	
  collec2vely	
  formed	
  the	
  Biosimilars	
  
Forum,	
  a	
  nonprofit	
  group	
  that	
  will	
  lobby	
  for	
  how	
  
biosimilars	
  are	
  used	
  in	
  the	
  United	
  States.	
  	
  
	
  
2.	
  	
  This	
  development	
  comes	
  as	
  the	
  FDA	
  has	
  a	
  number	
  
of	
  biosimilars	
  currently	
  under	
  considera2on.	
  

Palmer	
  E.	
  Biosimilar	
  manufacturers	
  form	
  group	
  to	
  influence	
  market	
  in	
  U.S.	
  May	
  7,	
  2015:	
  Fierce	
  Pharma	
  
Marke@ng.	
  Available	
  at	
  
h[p://www.fiercepharmamanufacturing.com/story/biosimilar-­‐manufacturers-­‐form-­‐group-­‐influence-­‐
market-­‐us/2015-­‐05-­‐07.	
  Accessed	
  October	
  5,	
  2015.	
  



By	
  2019……..	
  



Interpre2ng	
  State	
  Legisla2on	
  Related	
  
to	
  Biologics	
  and	
  Biosimilar	
  Subs2tu2on	
  

h[p://www.ncsl.org/research/health/state-­‐laws-­‐and-­‐legisla2on-­‐related-­‐to-­‐biologic-­‐medica2ons-­‐
and-­‐subs2tu2on-­‐of-­‐biosimilars.aspx.	
  Accessed	
  Nov.	
  25,	
  2014.	
  



It’s	
  a	
  Fight	
  to	
  the	
  End!	
  



Li2ga2on	
  

Within	
  20	
  days	
  of	
  FDA	
  
accep2ng	
  a	
  biosimilar	
  
applica2on	
  for	
  review,	
  
access	
  to	
  BLA	
  informa2on	
  
and	
  manufacturing	
  
processes	
  must	
  be	
  
provided	
  to	
  the	
  reference	
  
product	
  sponsor	
  and	
  
patent	
  owner.	
  

Sensabaugh	
  SM.	
  Drug	
  Inf	
  J.	
  2011;45:155-­‐162	
  



Li2ga2on	
  

•  Current	
  Lawsuits:	
  



Li2ga2on	
  



Li2ga2on	
  



Formulary	
  Management:	
  	
  
Key	
  Ques2ons	
  

•  Will	
  the	
  biosimilar	
  product	
  be	
  endorsed	
  only	
  for	
  
labeled	
  indica2ons	
  or	
  for	
  off-­‐label	
  indica2ons	
  as	
  
well?	
  

•  What	
  is	
  the	
  exis2ng	
  level	
  of	
  adverse	
  events	
  with	
  the	
  
originator	
  product?	
  
–  How	
  will	
  you	
  ensure	
  appropriate	
  pharmacovigilance	
  with	
  the	
  

biosimilar?	
  

Lucio	
  SD,	
  et	
  al.	
  Am	
  J	
  Health-­‐Syst	
  Pharm.	
  2013;70:2004-­‐2017.	
  



Formulary	
  Management:	
  	
  
Key	
  Ques2ons	
  

•  What	
  was	
  the	
  approval	
  history	
  of	
  the	
  biosimilar?	
  
•  What	
  informa2on	
  is	
  available	
  concerning	
  the	
  clinical	
  
efficacy	
  and	
  safety	
  of	
  the	
  biosimilar?	
  
– E.g.,	
  FDA	
  review	
  document,	
  published	
  trials,	
  
European	
  data,	
  expert	
  organiza2on	
  guidelines	
  



•  Pharmacy	
  and	
  Therapeu2cs	
  Commi[ee	
  had	
  to	
  
evaluate	
  the	
  following	
  regarding	
  biosimilars:	
  
– Clinical	
  trials	
  
– Safety	
  
–  Interchangeability	
  
– Cost	
  
– Reimbursement	
  

BRRH	
  Approach	
  



BRRH	
  Approach	
  

•  Tbo-­‐filgras2m	
  (Granix)	
  was	
  approved	
  ader	
  a	
  full	
  drug	
  
review	
  with	
  interchange	
  from	
  Neupogen	
  in	
  late	
  2013	
  

	
  
	
  
•  Biosimilars	
  presented	
  at	
  Pharmacy	
  &	
  Therapeu2cs	
  
Commi[ee	
  in	
  March	
  of	
  2015,	
  approved	
  all	
  
biosimilars	
  as	
  interchanged,	
  approved	
  by	
  Medical	
  
Staff	
  



•  Vizient	
  (contrac2ng)	
  sent	
  out	
  bids	
  for	
  Granix,	
  
Neupogen,	
  and	
  newly	
  biosimilar	
  drug	
  Zarxio	
  for	
  
award	
  

•  Award	
  granted	
  to	
  Sandoz,	
  maker	
  of	
  Zarxio	
  
•  BRRH	
  implemented	
  interchange	
  of	
  Granix	
  and	
  
Neupogen	
  to	
  Zarxio	
  (Zarxio	
  only	
  op2on	
  in	
  CPOE)	
  in	
  
July	
  of	
  2016	
  

BRRH	
  Approach	
  



Where	
  are	
  the	
  Other	
  Biosimilars?	
  

The	
  Pink	
  Sheet,	
  Pending	
  Biosimilar	
  FDA	
  Performance	
  Tracker,	
  accessed	
  September	
  
24,	
  2015;	
  The	
  Pink	
  Sheet,	
  “Biosimilar	
  Applica2on	
  Reviews	
  May	
  Be	
  Growing	
  More	
  
Challenging,”September	
  28,	
  2015	
  



The	
  Future……..	
  

US	
  Pharmacist,	
  October	
  2016	
  



The	
  Future……..	
  
Brand	
  Product	
   FDA	
  Did	
  Not	
  Accept	
  BLA	
  

Before…..	
  
FDA	
  Will	
  Not	
  Approve	
  BLA	
  
Before…..	
  

Canakinumab	
  (Ilaris)	
  
(Periodic	
  fever	
  symptoms,	
  juvenile	
  
idiopathic	
  arthri2s)	
  

June	
  2013	
   June	
  2021	
  

Eculizumab	
  (Soliris)	
  
(Atypical	
  hemoly2c	
  uremic	
  syndrome,	
  
Paroxysmal	
  nocturnal	
  hemoglobinuria)	
  

March	
  2011	
   March	
  2019	
  

Natalizumab	
  (Tysabri)	
  
MS	
  

November	
  2008	
   November	
  2016	
  

Ranibizumab	
  (Lucen2s)	
  
(Diabe2c	
  re2nopathy,	
  Macular	
  diseases)	
  

June	
  2010	
   June	
  2018	
  

Ustekinumab	
  (Stelara)	
  
(Crohn’s/Psoriasis)	
  

September	
  2013	
   September	
  2021	
  

White	
  Paper	
  Outlook	
  on	
  US	
  Biosimilar	
  Compe22on,	
  Drug	
  Today;	
  399-­‐410	
  



Impact	
  on	
  Physicians	
  
•  Must	
  know	
  the	
  process	
  and	
  feel	
  confident	
  in	
  
prescribing	
  biosimilars	
  

•  Understand	
  hospital	
  formulary	
  decision	
  making	
  when	
  it	
  
comes	
  to	
  biosimilars	
  

•  Insurance	
  companies	
  will	
  likely	
  favor	
  biosimilars	
  if	
  
there	
  is	
  no	
  generic	
  available	
  

•  Hospitals	
  will	
  have	
  in	
  CPOE	
  systems	
  the	
  biosimilar	
  
name	
  and	
  not	
  the	
  original	
  brand	
  name	
  



Summary	
  
•  Biosimilars	
  are	
  here	
  to	
  stay	
  and	
  be	
  bigger	
  players	
  in	
  
the	
  biologics	
  market	
  

•  Florida	
  has	
  demed	
  biosimilars	
  interchangeable	
  
•  Physicians	
  will	
  have	
  to	
  understand	
  role	
  biosimilars	
  
will	
  play	
  in	
  their	
  prac2ce	
  

•  Hospital	
  pharmacies	
  will	
  determine	
  which	
  form	
  of	
  
the	
  drug	
  to	
  have,	
  either	
  brand,	
  generic,	
  biosimilar	
  
and	
  chose	
  based	
  on:	
  

•  Safety	
  
•  Efficacy	
  
•  Reimbursement	
  






