
Physiologically Based Pharmacokinetic – Quantitative Systems Toxicology and Safety (PBPK-

QSTS) Modeling Approach Applied to Predict the Variability of Amitriptyline 

Pharmacokinetics and Cardiac Safety in Populations and in Individuals.  

Zofia Tylutki*1, Aleksander Mendyk2, and Sebastian Polak1,3 

 

1. Unit of Pharmacoepidemiology and Pharmacoeconomics, Department of Social Pharmacy, 

Faculty of Pharmacy, Jagiellonian University Medical College, Medyczna 9 Str., 30-688 Krakow, 

Poland 

2. Department of Pharmaceutical Technology and Biopharmaceutics, Jagiellonian University 

Medical College, Medyczna 9 St., 30-688 Krakow, Poland 

3. Certara-Simcyp, Level 2-Acero, 1 Concourse Way, Sheffield, S1 2BJ, United Kingdom 

 

*Corresponding author: Zofia Tylutki, zofia.tylutki@doctoral.uj.edu.pl 

 

mailto:zofia.tylutki@doctoral.uj.edu.pl


  PBPK model parameters PD model parameters 

St
u

d
y 

P
u

rp
o

se
 

D
ai

ly
 d

o
se

 

(A
T 

ch
l)

 

[m
g]

 

D
o

si
n

g 

sc
h

ed
u

le
 

N
u

m
b

er
 o

f 

m
al

e
s 

N
u

b
m

er
 o

f 

fe
m

al
e

s 

A
ge

 

se
ed

 

In vitro ion channel inhibition Ionic concentration 

N
u

m
b

er
 o

f 

st
u

d
ie

s/
 

In
d

iv
id

u
al

s 

p
er

 s
tu

d
y 

R
R

 [
m

s]
 

se
ed

 

P
D

 o
u

tp
u

t 

IC50 
IKr 

(AT) 

IC50 
INa 
(AT) 

IC50 
ICa 
(AT) 

IC50 
IKr 

(NT) 

[K+] 
[mM] 

[Na+]
[mM] 

[Ca2+] 
[mM] 

Curry 1985 
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1
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Venkatakrish
nan 2001 [2] 

50 single 7 1 24 – 45            

Gupta 1999 
[3] 

75 single 15 0 21 -37            

Nam 2015 
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10 single 12 0 19 - 50            

25 single 12 0 19 - 50            

Dorian 1983 
[5] 

25 single 2 3 23 – 29            

Liedholm 
1998 [6] 

25 single 0 9 25 – 54            

Ogura 1983 
[7] 

25 single 7 0 21 – 25            

25 single 7 0 65 – 74            

Bhatt 2010 
[8] 

50 single 24 0 18 – 60            

Burch 1981 
[9] 

50 single 4 2 18 – 40            

Ghahramani 
1996 [10] 

50 single 2 0 18 – 40            

Jang 1990 
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Mellstorm 
1983 [12] 

50 single 5 4 25 – 49            
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Miljković 
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462 

QT 
3600 single 1 0 25 429 

750 
multi
ple 

0 1 29 429 

2500 
multi
ple 

0 1 67 517 

350 single 0 1 19 500 



*40 individuals were simulated with the seed 1, and 40 with the seed 2; the file had to be divided because of technical issues, **There was no data on RR interval length in 

the publication. The individual RR were predicted in the Emax model. The mean of model-predicted RR was used as input value in CSS.  

 

Table 1: The details of simulation scenarios and settings. 

 

  

1500 single 1 0 22 484 

375 single 0 1 23 429 

3000 single 0 1 39 400 

1750 single 0 1 32 500 
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1 0 25 556 
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