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  significant	
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  were	
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  parameter	
  

The	
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OBJECTIVES	
  
The	
   overall	
   aim	
   of	
   this	
   popula9on	
   pharmacokine9c	
   (PK)	
   analysis	
   was	
   to	
  
characterize	
   the	
   dose-­‐concentra9on	
   rela9onship	
   of	
   paliperidone	
   following	
  
administra9on	
   of	
   paliperidone	
   palmitate	
   3-­‐month	
   formula9on	
   (PP3M).	
  
Addi9onal	
  aims	
  included	
  es9ma9ng	
  the	
  importance	
  of	
  selected	
  covariates.	
  	
  

DATA	
  &	
  METHODS	
  
Paliperidone	
  plasma	
  concentra9on	
  data	
  were	
  obtained	
  from	
  1	
  single-­‐dose	
  Phase	
  
1	
   study	
   (R092670-­‐PSY-­‐1005)	
   and	
   1	
   repeated-­‐dose	
   Phase	
   3	
   study	
   (R092670-­‐
PSY-­‐3012).	
   The	
   PK	
   data	
   were	
   analyzed	
   using	
   non-­‐linear	
   mixed-­‐effects	
   PK	
  
modeling	
  implemented	
  in	
  NONMEM	
  7.3.0.	
  A	
  previously	
  developed	
  PK	
  model	
  for	
  
PP1M	
  was	
  used	
  to	
  describe	
  the	
  PK	
  of	
  paliperidone	
  a/er	
  PP1M	
  administra9on	
  [1]	
  
for	
   pa9ents	
   in	
   Study	
   R092670-­‐PSY-­‐3012	
   who	
   were	
   treated	
   with	
   PP1M	
   for	
   4	
  
months	
   before	
   PP3M	
   treatment	
   commenced.	
   The	
   final	
   model	
   for	
   PP3M	
   was	
  
based	
  on	
  8990	
  paliperidone	
  PK	
  samples	
  from	
  651	
  subjects.	
  	
  

BACKGROUND	
  
Paliperidone	
   is	
   the	
   major	
   ac9ve	
   metabolite	
   of	
   risperidone	
   and	
   is	
   used	
   in	
   the	
  
treatment	
   of	
   schizophrenia.	
   Two	
   formula9ons	
   of	
   paliperidone	
   are	
   currently	
  
available:	
   an	
   extended-­‐release	
   (ER)	
   paliperidone	
   formula9on	
   for	
   oral	
  
administra9on	
   on	
   a	
   once-­‐daily	
   basis,	
   and	
   a	
   long-­‐ac9ng	
   injectable	
   paliperidone	
  
palmitate	
   1-­‐month	
   formula9on	
   (PP1M)	
   for	
   monthly	
   intramuscular	
  
administra9on.	
  A	
  modified	
  paliperidone	
  palmitate	
  3-­‐month	
  formula9on	
  is	
  currently	
  
under	
   development,	
   which	
   poten9ally	
   can	
   be	
   administered	
   every	
   3	
   months	
   with	
  
retained	
  efficacy.	
  	
  

	
  

CONCLUSION	
  
The	
   PK	
   characteris9cs	
   of	
   paliperidone	
   when	
   administered	
   as	
   a	
   single	
   and	
  
mul9ple	
  injec9ons	
  of	
  PP3M	
  were	
  well	
  captured	
  by	
  the	
  developed	
  popula9on	
  PK	
  
model	
  for	
  PP3M.	
  	
  

RESULTS	
  
The	
  final	
  popula9on	
  PK	
  model,	
  which	
   is	
   a	
  one-­‐compartment	
  disposi9on	
  model	
  
with	
  first-­‐order	
  elimina9on,	
  is	
  depicted	
  in	
  Figure	
  1.	
  The	
  absorp9on	
  component	
  of	
  
the	
   model	
   allowed	
   a	
   frac9on	
   of	
   the	
   dose	
   (F3)	
   to	
   enter	
   into	
   the	
   depot	
  
compartment	
   3	
   (rapid	
   absorp9on	
   process)	
   and	
   the	
   remaining	
   frac9on	
   entered	
  
depot	
   compartment	
   1	
   (slower	
   absorp9on	
   process).	
   The	
   absorp9on	
   from	
   the	
  
depot	
  compartments	
  was	
  saturable,	
  as	
  described	
  by	
  the	
  equa9ons	
  in	
  Figure	
  1.	
  	
  
In	
  addi9on	
  to	
  the	
  structural	
  covariates	
  (crea9nine	
  clearance	
  [CRCL]	
  on	
  clearance	
  
[CL];	
   body	
   mass	
   index	
   [BMI]	
   on	
   volume	
   of	
   distribu9on	
   [V];	
   injec9on	
   volume	
  
[IVOL]	
  on	
  both	
  the	
  absorp9on	
  rates),	
  injec9on	
  site	
  (INJS)	
  and	
  sex	
  were	
  iden9fied	
  
as	
  covariates	
  on	
  ka1	
  max	
  of	
  the	
  slow	
  absorp9on	
  process.	
  The	
  parameter	
  es9mates	
  
of	
   the	
   final	
   popula9on	
   PK	
   model	
   for	
   PP3M	
   are	
   presented	
   in	
   Table	
   1.	
   The	
  
rela9onships	
  between	
  covariates	
  and	
  the	
  typical	
  values	
  (TV)	
  of	
  PK	
  parameters	
  in	
  
subject	
  j	
  are	
  presented	
  in	
  Equa9on	
  1.	
  
The	
   final	
   popula9on	
   PK	
   model	
   provided	
   a	
   good	
   descrip9on	
   of	
   the	
   data,	
   as	
  
illustrated	
  by	
  the	
  visual	
  predic9ve	
  check	
  (VPC)	
  in	
  Figure	
  2.	
  
Like	
  PP1M,	
  paliperidone	
  exhibits	
  flip-­‐flop	
  kine9cs	
  when	
  administered	
  as	
  PP3M,	
  
ie,	
  the	
  apparent	
  half-­‐life	
  is	
  driven	
  by	
  the	
  absorp9on	
  process.	
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Figure	
  1.	
  IllustraDon	
  of	
  the	
  final	
  populaDon	
  PK	
  model	
  for	
  PP3M	
  

A	
  dual	
  input	
  model	
  captured	
  the	
  absorp9on	
  of	
  PP3M,	
  allowing	
  a	
  frac9on	
  of	
  the	
  
dose	
  (F3)	
  to	
  enter	
  into	
  compartment	
  3,	
  which	
  entered	
  the	
  systemic	
  circula9on	
  
via	
   a	
   rela9vely	
   rapid	
   saturable	
   absorp9on	
   process.	
   The	
   remaining	
   frac9on	
  
entered	
  the	
  systemic	
  circula9on	
  via	
  a	
  slower	
  saturable	
  absorp9on	
  process.	
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Figure	
  2.	
  VPC	
  of	
  the	
  final	
  populaDon	
  PK	
  model	
  for	
  PP3M	
  

Table	
  1.	
  Parameter	
  esDmates	
  of	
  the	
  final	
  populaDon	
  PK	
  model	
  for	
  PP3M	
  

*Parameter	
  fixed	
  to	
  es9mate	
  from	
  PK	
  model	
  based	
  on	
  study	
  R092670-­‐PSY-­‐1005	
  data	
  only.	
  	
  
**	
  Subjects	
  with	
  paliperidone	
  palmitate	
  in	
  plasma	
  had	
  a	
  lower	
  V	
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  CI	
  of	
  predicted	
  5th	
  &	
  95th	
  percen9les	
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  subjects	
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  29 
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EquaDon	
  1.	
  RelaDonships	
  between	
  covariates	
  and	
  PK	
  parameters	
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�> >/Ś ϯ͘ϴϰ Ϯ͘ϭϲ
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ŬĂϭ ŵĂǆ ʅŐ/Ś ϵϬ͘ϰ ϲ͘ϵϲ
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