
Popula'on	
  pharmacokine'cs	
  for	
  busy	
  
clinicians	
  and	
  ac've	
  pa'ents:	
  how	
  to	
  get	
  the	
  

most	
  out	
  of	
  it?	
  

Alfonso	
  Iorio,	
  MD,	
  PhD	
  
Health	
  Informa'on	
  Research	
  Unit	
  

Hamilton-­‐Niagara	
  Hemophilia	
  Program	
  
McMaster	
  University	
  



Disclosures	
  

•  Alfonso	
  Iorio	
  
–  research	
  funding	
  (Baxter,	
  Bayer,	
  Biogen	
  Idec,	
  
NovoNordisk,	
  Pfizer)	
  

•  WAPPS	
  
– B-­‐CHERP	
  funding,	
  peer-­‐reviewed	
  grant	
  from	
  the	
  
Canadian	
  Hemophilia	
  Society,	
  three	
  years	
  

– Not	
  supported	
  by	
  any	
  industry	
  funding	
  



PK	
  

Barrier:	
  
Number	
  of	
  samples	
  	
  

Solu2on:	
  
Popula2on	
  PK	
  

WAPPS:	
  vision	
  



Popula'on	
  pharmacokine'c	
  



Popula'on	
  pharmacokine'c	
  

Time	
  =	
  10	
  hr	
  

Conc	
  

0.22	
  

0.53	
  



Popula'on	
  pharmacokine'c	
  



Es'ma'ng	
  PK	
  	
  for	
  single	
  
individuals	
  on	
  the	
  base	
  of	
  

2-­‐4	
  samples	
  	
  

Web-­‐
applica'on	
  

Single	
  
pa'ent	
  
report	
  

Single	
  
pa'ent	
  
data	
  



Es'ma'ng	
  PK	
  	
  for	
  single	
  
individuals	
  on	
  the	
  base	
  of	
  

2-­‐4	
  samples	
  	
  

Web-­‐
applica'on	
  

Single	
  
pa'ent	
  
report	
  

Single	
  
pa'ent	
  
data	
  

Online	
  
PPK	
  

engine	
  
(NONMEM)	
  



Es'ma'ng	
  PK	
  	
  for	
  single	
  individuals	
  on	
  
the	
  base	
  of	
  2-­‐4	
  samples	
  	
  

Web-­‐
applica'on	
  

Single	
  
pa'ent	
  
report	
  

Single	
  
pa'ent	
  
data	
  

Online	
  
PPK	
  

engine	
  
(NONMEM)	
  

Control	
  files	
  for	
  
bayesian	
  
individual	
  
es'ma'on	
  

ADVATE	
  
KOGENATE	
  
BENEFIX	
  
ALPROLIX	
  
ELOCTATE	
  

ETC	
  

Brand	
  
specific	
  
Source	
  

individual	
  PK	
  
data	
  

	
  
Offline	
  
PPK	
  

modeling	
  

Brand	
  
specific	
  PPK	
  
models	
  



Web-­‐
applica'on	
  

Single	
  
pa'ent	
  
report	
  

Single	
  
pa'ent	
  
data	
  

Online	
  
PPK	
  

engine	
  
(NONMEM)	
  

Control	
  files	
  for	
  
bayesian	
  
individual	
  
es'ma'on	
  

ADVATE	
  
KOGENATE	
  
BENEFIX	
  
ALPROLIX	
  
ELOCTATE	
  

ETC	
  

Brand	
  
specific	
  
Source	
  

individual	
  PK	
  
data	
  

	
  
Offline	
  
PPK	
  

modeling	
  

Brand	
  
specific	
  PPK	
  
models	
  

pa'ents	
   pa'ents	
   pa'ents	
  



11	
  

Modeling:	
  
Base	
  Structural	
  Model	
  

	
  



1-­‐cmt	
  

FO	
  

	
  

FOCE	
  

	
  

FOCEI	
  

	
  

Laplacian	
  

	
  

Addi've	
  
	
  
CCV	
  
	
  
Exponen'al	
   Cl	
  

	
  
Vol	
  

Type	
  
Es2ma2on	
  	
  
Method	
   IIV	
  

Model	
  
Parameters	
  

Residual	
  
Variability	
  

Addi've	
  
CCV	
  
Addi've+CCV	
  
Log	
  Error	
  

Assessment	
  

1-­‐cmt	
  
FOCE	
  

Exponen2al	
   Addi2ve	
  +	
  CCV	
   Cl	
  

Vol	
  

Modeling:	
  
Base	
  Structural	
  Model	
  

	
  

12	
  

	
  	
  OBJF	
  
	
  	
  Diagnos'c	
  	
  
	
  	
  plots	
  



The	
  WAPPS	
  network	
  



WAPPS:	
  the	
  website	
  



WAPPS:	
  the	
  website	
  



10.5	
  	
  
(8	
  –	
  13)	
  

39.5	
  

53.0	
  

63.0	
  

Pharmacokine'c	
  Es'mates	
  

39.5	
  	
  
(36	
  –	
  42)	
  

53.0	
  	
  
(48	
  –	
  58)	
  

63.0	
  	
  
(59	
  –	
  67)	
  



10.5	
  	
  
(8	
  –	
  13)	
  

39.5	
  

53.0	
  

63.0	
  

Pharmacokine'c	
  Es'mates	
  

39.5	
  	
  
(36	
  –	
  42)	
  

53.0	
  	
  
(48	
  –	
  58)	
  

63.0	
  	
  
(59	
  –	
  67)	
  



Disclaimer:	
  This	
  is	
  a	
  research	
  service	
  under	
  
development,	
  not	
  yet	
  validated	
  for	
  clinical	
  
prac'ce	
  use.	
  Any	
  use	
  of	
  the	
  results	
  of	
  the	
  
popula'on	
  pharmacokine'c	
  es'ma'on	
  in	
  the	
  
care	
  of	
  individual	
  pa'ents	
  is	
  not	
  recommended	
  
and	
  cannot	
  be	
  considered	
  part	
  of	
  the	
  service	
  in	
  
this	
  phase.	
  The	
  local	
  inves'gator	
  is	
  solely	
  
responsible	
  for	
  any	
  such	
  use.	
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  you	
  !!!	
  

Join	
  the	
  WAPPS	
  network	
  at:	
  
www.wapps-­‐hemo.org	
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