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 	
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  Thalassemia	
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• 	
  Serendipity	
  (e.g.	
  Desferal)	
  	
  

• 	
  Folk	
  medicine	
  (e.g.	
  Aspirin)	
  	
  

• 	
  Whole	
  animal	
  screen	
  (e.g.	
  Cyclosporin)	
  

• 	
  Cellular	
  screen	
  (e.g.	
  Many)	
  

• 	
  Molecular	
  screen	
  (e.g.	
  Glivec)	
  

Different	
  Ways	
  of	
  Drug	
  Discovery	
  

In CML, the tyrosine kinase enzyme ABL is 
stuck in its activated form; imatinib binds to the 

site of the enzyme 
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•  Why	
  it	
  takes	
  too	
  LONG	
  

•  Why	
  it	
  is	
  so	
  RARE	
  

•  Why	
  it	
  is	
  very	
  EXPENSIVE	
  

•  Why	
  more	
  INVESMENT	
  NOT	
  
MORE	
  DRUGS	
  	
  

	
  

Drug	
  discovery	
  problems	
  

Alkan	
  2011	
  



Classical	
  drug	
  discovery	
  steps	
  

~7	
  years	
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development	
  

1	
   5	
  4	
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RegistraVon	
  

~7	
  years	
  

Alkan	
  2011	
  



• 	
  In	
  Phase	
  I	
  clinical	
  trials,	
  researchers	
  test	
  a	
  new	
  drug	
  or	
  
treatment	
  in	
  a	
  small	
  group	
  of	
  people	
  (20-­‐80)	
  for	
  the	
  first	
  Vme	
  
(safety,	
  dosage	
  range,	
  and	
  iden>fy	
  side	
  effects).	
  	
  

• In	
  Phase	
  II	
  clinical	
  trials,	
  the	
  study	
  drug	
  or	
  treatment	
  is	
  
given	
  to	
  a	
  larger	
  group	
  of	
  people	
  (100-­‐300)	
  (if	
  it	
  is	
  effec>ve-­‐
POC-­‐and	
  to	
  further	
  evaluate	
  its	
  safety).	
  	
  

Most	
  clinical	
  trials	
  are	
  designated	
  as	
  phase	
  I,	
  II,	
  	
  

These phases are defined by the Food and Drug Administration in the Code of Federal Regulations.  
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• In	
  Phase	
  III	
  studies,	
  the	
  study	
  drug	
  or	
  treatment	
  is	
  given	
  to	
  
large	
  groups	
  of	
  people	
  (1,000-­‐3,000)	
  (confirm	
  its	
  effec>veness,	
  
monitor	
  side	
  effects,	
  compare	
  it	
  to	
  commonly	
  used	
  treatments,	
  
and	
  collect	
  informa>on	
  that	
  will	
  allow	
  the	
  drug	
  or	
  treatment	
  to	
  be	
  
used	
  safely).	
  	
  

• In	
  Phase	
  IV	
  studies,	
  the	
  post	
  markeVng	
  studies	
  (delineate	
  
addi>onal	
  informa>on	
  including	
  the	
  drug's	
  risks,	
  benefits,	
  and	
  
op>mal	
  use).	
  	
  

Most	
  clinical	
  trials	
  are	
  designated	
  as	
  phase	
  III,	
  IV	
  

These phases are defined by the Food and Drug Administration in the Code of Federal Regulations.  
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Drug	
  discovery	
  &	
  development	
  

10,000	
  
compounds	
   250	
   5	
   1	
  

Research Preclinical Clinical FDA review, 
approval 

~7	
  years	
   ~7	
  years	
   1-­‐2	
  years	
  

http://www.pharmaventures.com/ COST:	
  	
  $	
  500	
  Million-­‐1	
  Billion	
  	
  

MARKET	
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 	
  	
  Classical	
  Drug	
  Discovery	
  Process	
  

•  Lessons	
  learned	
  	
  

 	
  	
  Thalassemia	
  Treatment	
  

•  Standard	
  and	
  novel	
  treatments	
  	
  

Agenda	
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Standard	
  Treatments	
  
• 	
  Blood	
  Transfusions	
  	
  

	
  -­‐	
  Takes	
  1	
  to	
  4	
  hours.	
  
-­‐ 	
  Red	
  blood	
  cells	
  live	
  only	
  for	
  ~120	
  days.	
  	
  
-­‐ 	
  Repeat:	
  	
  2	
  to	
  4	
  weeks	
  

	
  
• 	
  Iron	
  ChelaVon	
  Therapy	
  
	
  

	
  -­‐	
  Deferoxamine	
  is	
  a	
  liquid	
  medicine/portable	
  pump/mildly	
  painful.	
  vision	
  
	
  and	
  hearing	
  problems.	
  
	
  -­‐	
  Deferasirox	
  is	
  a	
  pill	
  taken	
  once	
  daily.	
  Side	
  effects:	
  headache,	
  
	
  nausea	
  vomi>ng,	
  diarrhea,	
  joint	
  pain,	
  and	
  fa>gue	
  

	
  
• 	
  Folic	
  Acid	
  Supplements	
  

	
  -­‐	
  B	
  vitamin	
  that	
  helps	
  build	
  healthy	
  red	
  blood	
  cells	
  	
  

How	
  are	
  thalassemia’s	
  treated?	
  

(http://www.nhlbi.nih.gov/health/dci/Diseases/Thalassemia/Thalassemia_Treatments.html)  Alkan	
  2011	
  



•  To	
  prevent	
  problems,	
  the	
  donor's	
  stem	
  cells	
  

should	
  match	
  yours	
  as	
  closely	
  as	
  possible	
  	
  	
  	
  

(HLA	
  Vssue	
  typing)	
  

•  Difficult	
  to	
  find	
  a	
  good	
  donor	
  match	
  

•  Risky	
  procedure	
  

Other	
  Treatments	
  
1.	
  Blood	
  and	
  marrow	
  stem	
  cell	
  transplant	
  

Fri5oli	
  MC,	
  et	
  al.	
  Hum	
  Gene	
  Ther.	
  2011	
  Apr;22(4):507	
  

h5p://www.nhlbi.nih.gov/health/dci/Diseases/bmsct/bmsct_whaNs.html	
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Other	
  Treatments	
  
2-­‐InserVng	
  normal	
  Hb	
  gene	
  into	
  BM	
  stem	
  cells	
  cont.	
  

• 	
  	
  Major	
  changes	
  since	
  the	
  incidents	
  of	
  leukemia	
  development	
  in	
  
X-­‐SCID	
  paVents	
  aker	
  retroviral	
  gene	
  therapy	
  	
  
• 	
  A	
  relaVve	
  clonal	
  dominance	
  was	
  detected	
  two	
  years	
  aker	
  
geneVcally	
  modified	
  stem	
  cells	
  transfer	
  using	
  lenVviral	
  vectors	
  	
  

• 	
  Most	
  advanced	
  vector	
  systems	
  does	
  not	
  have	
  enough	
  safety	
  
	
  

• 	
  AddiVonal	
  features	
  need	
  to	
  be	
  studied:	
  
• 	
  chroma>n	
  insulators,	
  	
  	
  
• 	
  co-­‐transduc>on	
  of	
  a	
  suicidal	
  gene,	
  	
  
• 	
  condi>onal	
  expression	
  of	
  the	
  transgene,	
  	
  
• 	
  targeted	
  transduc>on,	
  
• 	
  cell	
  type-­‐specific	
  expression,	
  targeted	
  local	
  administra>on,	
  	
  
• 	
  spli\ng	
  of	
  the	
  viral	
  genome,	
  site	
  specific	
  inser>on	
  of	
  retroviral	
  vector	
  

-­‐ Fri5oli	
  MC	
  et	
  al.	
  	
  Hum	
  Gene	
  Ther.	
  2011	
  
-­‐ Yi	
  Y,	
  Noh	
  MJ,	
  Lee	
  KH..	
  Curr	
  Gene	
  Ther.	
  2011	
  TissueGene,	
  inc.	
  

-­‐ Yannaki	
  E,	
  Emery	
  DW,	
  Stamatoyannopoulos	
  G.	
  Expert	
  Rev	
  Mol	
  Med.	
  2010	
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Other	
  Treatments	
  
3.	
  Trigger	
  a	
  person’s	
  fetal	
  hemoglobin	
  

	
  
• 	
  Embryonic,	
  fetal,	
  and	
  adult	
  Hb	
  are	
  sequenVally	
  expressed	
  
	
  
• 	
  Understanding	
  the	
  loss	
  of	
  fetal	
  globin	
  expression	
  and	
  acVvaVon	
  of	
  
adult	
  globin	
  expression	
  could	
  potenVally	
  lead	
  to	
  new	
  therapeuVc	
  
approaches.	
  	
  

• 	
  HbF	
  could	
  significantly	
  ameliorate	
  the	
  clinical	
  manifestaVons	
  of	
  β-­‐
thalassemia.	
  	
  

Wilber	
  A,	
  Nienhuis	
  AW,	
  Persons	
  DA.	
  Blood.	
  2011	
  Feb	
  14	
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  What	
  is	
  new	
  in	
  iron	
  chelaVon	
  therapy?	
  

• 	
  Over	
  40	
  years,	
  dramaVc	
  improvements	
  in	
  survival	
  of	
  thalassemia	
  
major	
  paVents	
  is	
  mainly	
  due	
  to	
  improved	
  iron	
  chelators.	
  	
  

	
  -­‐	
  parenteral	
  deferoxamine	
  (1970’s)	
  

	
  -­‐	
  oral	
  deferiprone	
  (1999’s)	
  

	
  -­‐	
  oral	
  deferasirox	
  (exjade,	
  2005’s)	
  

• 	
  Chelators	
  differ	
  strikingly	
  in	
  side-­‐effect	
  profile,	
  cost,	
  efficacy	
  etc.	
  

• 	
  Clinical	
  trials	
  suffers	
  from	
  the	
  lack	
  of	
  head-­‐to	
  head	
  comparison	
  	
  
	
  (Neufeld	
  EJ.	
  Hematology	
  Am	
  Soc	
  Hematol	
  Educ	
  Program;2010:451)	
  

• 	
  	
  Development	
  of	
  new	
  iron	
  chelators	
  is	
  needed	
  	
  

(Heli	
  H,	
  et	
  al.	
  Expert	
  Opin	
  Ther	
  Pat.	
  2011	
  Mar	
  30)	
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Non-­‐zero	
  sum	
  of	
  drug	
  discovery	
  

BIOLOGICALLY	
  
FEASIBLE	
  TARGETS	
  

DRUGABLE	
  
CHEMOTYPES	
  
(COMPOUNDS)	
  

SUFFICIENT	
  
FINANCIAL	
  BENEFIT	
   =	
  X	
  X	
   Non-­‐zero	
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Drug	
  development:	
  spider	
  diagram	
  	
  

Less side effects 
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EssenVal	
  communicaVons	
  for	
  drug	
  discovery	
  	
  	
  

Academia	
  

Industry	
  
Government
/Media/

Pa>ent	
  Org.	
  

NIH	
  encourages	
  translaVonal	
  collaboraVon	
  with	
  industry	
  	
  
M.	
  Wadman;	
  brought	
  together	
  439	
  government	
  researchers	
  and	
  	
  

officials,	
  and	
  senior	
  industry	
  execuNves	
  to	
  brainstorm	
  with	
  the	
  academic	
  clinicians,	
  NRDD,	
  Mar.	
  2010	
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 	
  Classical	
  Drug	
  Discovery	
  Process	
  
•  New	
  drug	
  discovery:	
  Time	
  consuming,	
  rare	
  and	
  expensive	
  

Experience	
  is	
  one	
  thing	
  you	
  can't	
  get	
  for	
  nothing…	
  O.	
  Wilde	
  
	
  	
  

 Thalassemia	
  Treatment	
  

•  New	
  gene	
  delivery	
  methods/New	
  chelators	
  needed	
  	
  

ImaginaNon	
  is	
  more	
  important	
  than	
  knowledge…A.	
  Einstein	
  

	
  

Summary	
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Thank	
  You	
  	
  

&	
  
Prof.	
  Duran	
  	
  Canatan	
  !	
  

Drug Discovery 

	
  
Dr.	
  Șefik	
  Ș.	
  Alkan	
  	
  

Alkan	
  ConsulNng,	
  Basel,	
  
Switzerland	
  

www.alkanconsulNng.com	
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