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Table S8.  GRADE certainty of evidence ratings  

Outcome domain/ 
studies  

Sub-outcomes  Risk of bias  Inconsist
ency  

Indirect
ness  

Imprecision
  

Publica
tion 
bias  

Level of 
certainty of 
evidence  

Tacrolimus dosing 
prediction 

[Abderahmene, 
2024,  

Allard, 2019,  
Andreu, 2015,  

Andrews, 2019,  
BenFredj, 2016,  

Benkali, 2010,  
Cai, 2020,  
Cai, 2022,  

Cai, 2020 (#176),  
Damon, 2017,  

Decrocq-Rudler, 
2021,  

Du, 2024,  
Du, 2022,  
Fu, 2022,  

Gérard, 2014,  
Kim, 2019,  
Liu, 2020,  

Niioka, 2015,  
Shi, 2023,  

Tang, 2017,  
Velickovic-

Radovanovic, 2010,  
Zhang, 2022]  

a. P
IK 
para
met
er 
pred
ictio
n  
b. P
ropo
rtion 
of 
pati
ents 
with
in 
targ
et 
rang
es  
c. O
utco
me 
effic
acy 
mea
sure
men
t   

  

No serious 
concerns  

No 
serious 
concerns  

No 
serious 
concern
s  

Minor 
concerns 
(some 
studies rely 
heavily on 
physiologica
l 
assumption
s)  

No 
serious 
concer
ns  

 High 
certainty - ⊕⊕⊕⊕ (minor concerns about imprecision)  

Significant 
influencing factors 

prediction [Elens, 
2011,  

Francke, 2022,  
Kim, 2012,  

Kuypers, 2004,  
Li, 2011,  

Stefanovic, 2015,  
Tornatore, 2022,  

Wang, 2020,  
Zhang, 2022 

(#101),  
Zhu, 2022, Chen, 

2021,  
Jing, 2021]  

a. A
UC 
pred
ictio
n  
b. D
ose 
pred
ictio
n  

No serious 
concerns  

No 
serious 
concerns  

No 
serious 
concern
s  

No serious 
concerns  

No 
serious 
concer
ns  

High 
certainty - ⊕⊕⊕⊕  



AUC prediction 
[Brooks, 2021, 

Langers, 2008,  
Liu, 2016,  

Mathew, 2008,  
Musuamba, 2013,  

Ragette, 2005,  
Velickovic-

Radovanovic, 2015,  
Zhu, 2013,  

Saint-Marcoux, 
2010,  

Stifft, 2020,  
Storas, 2022,  
Gaies, 2013,  

Scholten, 2005,  
vanBoekel, 2015,  

Barraclough, 2012,  
Barraclough, 2011,  

Marquet, 2021,  
Nguyen, 2023,  

Smith, 2023,  
Catic-Dordevic, 

2018,  
Dansirikul, 2004,  
El-Nahhas, 2022,  

Pei, 2023,  
Benkali, 2009,  

Woillard, 2023,  
Woillard, 2021,  

Chen, 2017,  
Pankewycz, 2020,  

Saint-Marcoux, 
2013]  

a. P
K 
para
met
er 
pred
ictio
n  
b. B
est 
conc
entr
atio
n 
sam
pling 
time 
iden
tific
atio
n  
c. I
dent
ifica
tion 
of 
signi
fican
t 
fact
ors 
affe
cting 
clear
ance 
rate  
d. D
ose/
Bloo
d 
level 
pred
ictio
n  

Moderate 
concerns 
(some studies 
show gender 
imbalance)  

No 
serious 
concerns  

No 
serious 
concern
s  

Minor 
concerns 
(lack of 
confidence 
intervals in 
some 
results, lack 
of 
generalizabi
lity)  

No 
serious 
concer
ns  

Moderate 
certainty - ⊕⊕⊕O 
(moderate 
concern 
with risk 
of bias 
and minor 
concern 
with 
imprecisio
n)  

Tacrolimus blood 
level prediction 

[Yoon, 2022,  
Åsberg, 2013,  

Chen, 1999,  
Choshi, 2024,  

Du, 2024 (#8),  
Saint-Marcoux, 

2011,  
Antignac, 2011,  
Lloberas, 2023,  

Ben-Fredj, 2023,  
Ben-Fredj, 2020,  

Faelens, 2022,  

a. I
dent
ifica
tion 
of 
signi
fican
t 
fact
ors 
affe
cting 
bloo
d 

No serious 
concerns  

No 
serious 
concerns  

No 
serious 
concern
s  

Minor 
concerns 
(most 
studies 
targeted PK 
endpoints 
rather than 
clinical 
outcomes)  

No 
serious 
concer
ns  

High 
certainty - ⊕⊕⊕⊕ (minor concern with imprecision)  



Francke, 2022]  level
s  
b. I
nflu
ence 
of 
the 
anal
ytica
l 
met
hod 
by 
mod
eling 
the 
TAC 
bloo
d 
conc
entr
atio
ns 
usin
g 
diffe
rent 
assa
y 
met
hods
  
c. P
ropo
rtion 
of 
pati
ents 
with 
tacr
olim
us 
conc
entr
atio
n 
with
in 
targ
et 
rang
e  
d. T
ime 
to 
achi
eve 
targ



et 
and 
dista
nce 
from 
targ
et  

PK parameter 
prediction [Al-
Kofahi, 2021,  

Andreu, 2017,  
Antignac, 2005,  

Barraclough, 2022,  
Birdwell, 2012,  

Chen, 2005,  
Grover, 2011,  

Han, 2014,  
Han, 2019,  

Itohara, 2022,  
Ji, 2018,  

Kim, 2012 (#1264),  
Kirubakaran, 2023,  

Li, 2007,  
Ling, 2020,  

Li, 2023,  
Loer, 2023,  

Macchi-Andanson, 
2001,  

Methaneethorn, 
2022,  

Moes, 2016,  
Musuamba, 2009,  

Oteo, 2013,  
Resendiz-Galvan, 

2019,  
Riff, 2019,  

Rong, 2019,  
Saint-Marcoux, 

2005,  
Storset, 2014]  

a. I
dent
ifica
tion 
of 
signi
fican
t 
fact
ors 
affe
cting 
PK  
b. D
ose/
Bloo
d 
level 
pred
ictio
n  
c. A
UC 
pred
ictio
n  

Moderate 
concerns 
(most studies 
targeted 
specific 
population or 
limited time 
intervals 
limiting 
generalizability
)  

No 
serious 
concerns  

No 
serious 
concern
s  

Moderate 
concerns 
(some 
studies had 
limited 
samples 
limiting 
generalizabi
lity)  

No 
serious 
concer
ns  

Low 
certainty - ⊕⊕OO 
(moderate 
concerns 
with both 
risk of bias 
and 
imprecisio
n)  

External validation 
[Kirubakaran, 

2022,  
Kirubakaran, 2024, 

Nanga, 2019,  
OpdenBuijsch, 

2007, Zhao, 2016]    

a. M
odel 
pred
ictiv
e 
eval
uati
on  
b. I
nflu
enci
ng 
fact
or 
pred
ictio
n   

No serious 
concerns  

No 
serious 
concerns  

No 
serious 
concern
s  

No serious 
concerns  

No 
serious 
concer
ns  

High 
certainty - ⊕⊕⊕⊕  

  c.               



⊕⊕⊕⊕ - high certainty, ⊕⊕⊕O - moderate certainty, ⊕⊕OO - low certainty, ⊕OOO - very low 
certainty.  
  
  
 


