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SupData_Document1.	Observed	concentrations	versus	time	(851	observations,	79	patients).	
Therapeutic	interval	is	represented	by	dashed	lines.	
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SupData_Document2.	Selection	procedure	for	articles	considered	in	the	current	review,	
with	N	=	number	of	selected	or	removed	articles	at	each	step	or	sub-step.	
	
	
	

	
	
Among	the	18	reviewed	models,	five	established	a	PopPK	model	with	rich	samples	(Blanchet	
et	al.,	2008;	Chen	et	al.,2017;	Lu	et	al.,	2015;	Staatz	et	al.,	2003;	Zhu	et	al.,	2014).	The	PopPK	
structure	 model	 was	 linear	 one-compartment	 (Antignac	 et	 al.,	 2005;	 Bruce	 et	 al.,	 1995;	
Fukatsu	et	al.,	2001;	Fukudo	et	al.,	2003;	Li	et	al.,	2007;	Macchi-Andanson	et	al.,	2001;	Moes	
et	al.,	2016;	Oteo	et	al.,	2013;	Staatz	et	al.,	2003;	Valdivieso	et	al.,	2013;	Zahir	et	al.,	2005;	
Zhang	et	al.,	2012;	Zhu	et	al.,	2015)	or	two-compartment	(Blanchet	et	al.,	2008;	Chen	et	al.,	
2017;	Lu	et	al.,	2015;	Zhu	et	al.,	2014)	with	 first-order	absorption	and	elimination.	Several	
covariates	were	found	to	have	a	significant	effect	on	the	pharmacokinetics	of	TCL.	The	most	
frequently	identified	covariate	was	POD,	influencing	CL/F	and	sometimes	apparent	volume	of	
distribution	(V/F)	(Antignac	et	al.,	2005;	Chen	et	al.,	2017;	Fukatsu	et	al.,	2001;	Fukudo	et	al.,	
2003;	Lee	et	al.,	2006;	Oteo	et	al.,	2013;	Valdivieso	et	al.,	2013;	Zhu	et	al.,	2014,	2015).	Other	
identified	covariates	were	haematocrit,	ALB,	total	bilirubin,	haemoglobin,	ASAT,	ALAT,	total	
protein,	factor	V,	serum	creatinine,	creatinine	clearance,	TCL	daily	dose,	age,	height,	CYP3A5	
genotype	 of	 both	 recipients	 and	 donors,	 recipient	 genetic	 polymorphisms	 of	 ABCB1,	 co-
medication	 (diltiazem,	 fluconazole	 or	 sulfonylurea),	 graft	 to	 recipient	 body	 weight	 ratio	
(GRWR	=	Weight	of	transplant	liver/Total	body	weight)	and	recovery	rate.	
	
	
	

N	=	14	

Studies	identified	in	PubMed/Medline	database	:	

([tacrolimus]	AND	[population	pharmacokinetic]	AND	[adult	

liver	transplantation])	from	1997	to	May	31,	2019.			

✔Study	involving	paediatric	patients

✔Study	involving	several	transplanted	organs

✔Study	involving	only	prolonged	release	tablets	of	TCL

✔Drug-drug	interaction	studies

✔Not	a	population	pharmacokinetic	model

N	=	56	excluded

N	=	70

Screening	of	references	from	the	initial	database	:		4	additional	

relevant	studies	

- Oteo et	al.	

- Macchi-Andanson et	al.

- Valdivieso et	al.		(from	Brooks	et	al.)

- Bruce	et	al.	(from	Staatz et	al.)	

Exclusion	criteria

Clinical	routine	constraints

✔Studies	with	a	pharmacogenetics	covariate	(Chen	et	al.,	

Li	et	al.,	Zhu	et	al.,	Moes	et	al.)

✔Study	with	recovery	rate	as	covariate	(Oteo	et	al.)

N	=	5	excluded

Modeling	constraints	

Software
✔NPEM2	(Macchi-Andanson	et	al.)	

✔WINBUGS	(Blanchet	et	al.)

Lack	of	information	
✔Studies	without	structural	model	(Bruce	et	al.)

N	=	3	excluded

Inclusion	criteria

Antignac	et	al. :	
French	population	(N	=37)

Monitoring	time	:	11-66	days	

post	transplantation

Selected	covariates	:	

- POD

- ASAT

- Albumin

Valdieso	et	al.	:	
Spanish	population	(N	=	150)

Monitoring	time	:	0-15	days	

post	transplantation

Selected	covariates	:	

- POD

- ASAT	

- Albumin

- Haematocrit	

N	=	18	 ✔Partial	livers	graft	(Lee	et	al.,	Fukatsu	et	al.,	Fukado	et	

al.,	Staatz	et	al.)

N	=	4	excluded

N	=	11	

Pharmacokinetic	variabilities	(non	European	population)	

✔Chinese	population	(Zhang	et	al.,	Lu	et	al.,	Zhu	et	al.)	

✔Australian	population	(Zahir	et	al.)

N	=	4	excluded

N	=	2	
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SupData_Document3.	Control	files.	
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SupData_Document4.	 Comparison	 of	 population	 pharmacokinetic	 parameters	 of	 the	
literature	model	(by	Antignac	et	al.)	and	the	tweaked	models	F	and	O.	SE:	standard	error	of	
the	estimate;	TV(CLmax),	TV(V),TV(TCL50)	and	TV(γ):	typical	values	of	CLmax,	V,	TCL50,	and	γ,	
respectively;	θALB	and	θASAT:	 influential	 factors	 for	ALB	and	ASAT,	 respectively;	ω²:	 inter-
subject	variance;	r{Cl\max,	V:	correlation	coefficient	between	ω²(CLmax)	and	ω²(V).	
	

	
	
	
	
	
	


