
 
Randomized	
  and	
  controlled	
  studies,	
  blind	
  and	
  

double-­‐blind	
  studies,	
  	
  
non	
  inferiority	
  and	
  superiority	
  studies,	
  BE	
  and	
  
BA	
  studies.	
  Peculiari<es	
  of	
  developing	
  se?ngs. 
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RCT:	
  enrollment,	
  randomizaFon	
  and	
  
outcome	
  

In	
  a	
  randomized	
  trial,	
  the	
  invesFgator	
  (a)	
  selects	
  a	
  sample	
  
from	
  the	
  populaFon,	
  (b)	
  measures	
  baseline	
  variables,	
  (c)	
  
randomizes	
  the	
  parFcipants,	
  (d)	
  applies	
  intervenFons,	
  (e)	
  
measures	
  outcome	
  variables	
  during	
  follow-­‐up	
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Peculiarities in resource limited settings 

n  We	
  need	
  to	
  test	
  drugs	
  in	
  different	
  populaFons	
  (e.g.,	
  
geneFcs)	
  …	
  but	
  the	
  final	
  objecFve	
  is	
  to	
  provide	
  this	
  
populaFon	
  with	
  drugs!	
  

n  We	
  need	
  to	
  administer	
  the	
  informed	
  consent	
  in	
  a	
  
compaFble	
  manner	
  

n  We	
  need	
  resources,	
  e.g.:	
  
n  Central	
  randomizaFon	
  for	
  an	
  easy	
  and	
  true	
  
blinding	
  

n  Intensity	
  and	
  lenght	
  of	
  follow-­‐up	
  (reduce	
  loss	
  to	
  
follow-­‐up	
  rates) 



Facts	


•  Generic	
  drugs	
  are	
  safe	
  and	
  effecFve	
  
alternaFves	
  to	
  brand	
  name	
  prescripFons	
  

•  Generic	
  drugs	
  can	
  help	
  both	
  consumers	
  and	
  
the	
  government	
  reduce	
  the	
  cost	
  of	
  
prescripFon	
  drugs	
  

	




Why do we need Bioequivalence studies? 

n  No	
  clinical	
  studies	
  have	
  been	
  performed	
  in	
  
paFents	
  with	
  the	
  Generic	
  Product	
  to	
  support	
  its	
  
Efficacy	
  and	
  Safety.	
  

n  With	
  data	
  to	
  support	
  similar	
  in	
  vivo	
  performance	
  
(=	
  Bioequivalence)	
  	
  
Efficacy	
  and	
  Safety	
  	
  
data	
  can	
  be	
  extrapolated	
  from	
  the	
  Innovator	
  
Product	
  to	
  the	
  Generic	
  Product.	
  	
  



WHO	
  Guidelines	
  
•  Annex	
  7	
  of	
  WHO	
  Technical	
  
Report	
  Series,	
  No.	
  937,	
  
2006	
  

•  MulFsource	
  (generic)	
  
pharmaceuFcal	
  products:	
  
guidelines	
  on	
  registraFon	
  
requirements	
  to	
  establish	
  
interchangeability	
  



AddiFonal	
  Guidance	
  
•  Proposal	
  to	
  waive	
  in	
  vivo	
  bioequivalence	
  

requirements	
  for	
  WHO	
  Model	
  List	
  of	
  EssenFal	
  
Medicines	
  immediate	
  release,	
  solid	
  oral	
  dosage	
  
forms	
  (Annex	
  8)	
  

•  AddiFonal	
  guidance	
  for	
  organizaFons	
  performing	
  in	
  
vivo	
  bioequivalence	
  studies	
  (Annex	
  9)	
  

•  Guidance	
  on	
  the	
  selecFon	
  of	
  comparator	
  
pharmaceuFcal	
  products	
  for	
  equivalence	
  
assessment	
  of	
  interchangeable	
  mulFsource	
  (generic)	
  
products	
  (Annex	
  11)	
  



Bioavailability	


•  The	
  extent	
  and	
  rate	
  at	
  which	
  its	
  acFve	
  moiety	
  
is	
  delivered	
  from	
  pharmaceuFcal	
  form	
  and	
  
becomes	
  available	
  in	
  the	
  systemic	
  circulaFon	
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Scheme	
  of	
  Oral	
  Dosage	
  Form	
  	


Human	
  Intes<nal	
  
Absorp<on	
  (HIA)	
  

Oral	
  Bioavailability	
  (%F)	
  

1,2	
  –	
  Stability	
  +	
  Solubility	
  

3	
  –	
  Passive	
  +	
  AcFve	
  Tr.	
  	
  

4	
  –	
  Pgp	
  efflux	
  +	
  CYP	
  3A4	
  



Bioequivalence	
  (BE):	
  DefiniFon	


“the absence of a significant difference in the rate	

and extent to which the active ingredient or active	

moiety in pharmaceutical equivalents or	

pharmaceutical alternatives becomes available at	

the site of drug action when administered at the	

same molar dose under similar conditions in	

an	
  appropriately designed study.”	

	


CDER	
  U.S.	
  Food	
  &	
  Drug	
  AdministraFon 
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StaFsFcal	
  Analysis	
  
(Two	
  one-­‐sided	
  Tests	
  Procedure)	


•  AUC	
  (Extent)	
  and	
  Cmax (Rate)	
  –	
  Log	
  
transformaFon	


-­‐	
  90%	
  Confidence	
  Intervals	
  (CI)	
  of	
  the	
  difference	
  
in	
  Log	
  (AUCt)	
  –Log	
  (AUCR)	
  must	
  fit	
  between	
  
80%-­‐125%	




BE	
  Results	
  (90%	
  CI)	


T/R	
  (%)	
  80%	
   125%	
  

Demonstrate BE 

Fail to Demonstrate BE 

Fail to Demonstrate BIE 

Demonstrate BIE Demonstrate BIE 



Study	
  Designs	

•  Single-­‐dose,	
  two-­‐way	
  crossover,	
  fasted	
  
•  Single-­‐dose,	
  two-­‐way	
  crossover,	
  fed	
  
	
  
AlternaFve	
  
•  Single-­‐dose,	
  parallel,	
  fasted	
  (Long	
  half-­‐life)	
  
•  Single-­‐dose,	
  replicate	
  design	
  (Highly	
  Variable	
  
Drugs)	
  

•  MulFple-­‐dose,	
  two-­‐way	
  crossover,	
  fasted	
  
(Less	
  SensiFve,	
  non-­‐linear	
  kineFc)	
  

	

Parallel	
  or	
  crossover?,	
  Fasted	
  or	
  Fed?,	
  Single	
  or	
  MulFple?,	
  Replicate	
  or	
  nonreplicate? 



•  DuraFon	
  of	
  washout	
  period	
  for	
  cross-­‐over	
  
design	
  

-­‐  should	
  be	
  approximately	
  >	
  5	
  Fmes	
  the	
  plasma	
  
apparent	
  terminal	
  half-­‐life	
  

-­‐  However,	
  should	
  be	
  adjusted	
  accordingly	
  for	
  
drugs	
  with	
  complex	
  kineFc	
  model	
  
	
  	
  	


Study	
  Designs	




§  Sample	
  size	
  determinaFon	
  
-­‐  significant	
  level	
  (α	
  =	
  0.05)	
  
-­‐  20%	
  deviaFon	
  from	
  the	
  reference	
  product	
  
-­‐  power	
  >	
  80%	
  
	
  
§  Sample	
  Fme	
  determinaFon	
  
-­‐  adequate	
  data	
  points	
  around	
  tmax	
  	
  
-­‐  3	
  or	
  more	
  Fme	
  of	
  t1/2	
  to	
  around	
  AUC0-­‐t	
  =	
  at	
  least	
  
80%	
  AUC0-­‐inf	
  

Study	
  Designs	




Peculiarities in resource limited settings 

n  We	
  need	
  to	
  test	
  generic	
  drugs	
  esp.	
  in	
  these	
  sesngs	
  
n  CauFon	
  for	
  variability	
  in	
  PK/PD	
  characterisFcs:	
  

n  GeneFcally	
  diverse	
  populaFons	
  	
  
n  Environmentally	
  diverse	
  populaFons	
  

n  Validity	
  of	
  the	
  results	
  (technical) 



Strategies	
  to	
  improve	
  InternaFonal	
  
CollaboraFve	
  research	


•  ScienFsts	
  in	
  RLS:	
  
–  Choose	
  collaborators	
  carefully	
  
–  Learn	
  English	
  or	
  other	
  langages	
  of	
  the	
  collaborators	
  
–  Become	
  familiar	
  with	
  the	
  internaFonal	
  scienFfic	
  literature	
  
–  Be	
  sure	
  that	
  collaboraFon	
  will	
  build	
  local	
  research	
  capacity	
  
–  Clarify	
  administraFve	
  and	
  scienFfic	
  expectaFon	
  in	
  advance	
  

•  ScienFsts	
  in	
  the	
  IC’s	
  
–  Choose	
  collaborators	
  carefully	
  
–  Learn	
  the	
  local	
  langage	
  and	
  culture	
  
–  Be	
  sensiFve	
  to	
  local	
  ethical	
  issues	
  
–  Encourage	
  local	
  collaboraFon	
  in	
  all	
  aspects	
  of	
  the	
  research	
  

process	
  
–  Clarify	
  administraFve	
  and	
  scienFfic	
  expectaFon	
  in	
  advance	
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