TABLE 1. Summary of patient characteristics
	No. of patients
(male/female)
	　
	192
(128/64)
	　
	No. of blood samplings
(male/female)
	　
	433
(267/166)

	With CH
	　
	56
	　
	With CH
	　
	124

	With LC
	　
	61
	　
	With LC
	　
	150

	AGE (years) 
	　
	61.4 ± 14.3 (18 - 90) *

	  AGE (years) with CH
	　
	59.3 ± 12.8 (36 - 90) *
	　
	　

	AGE (years) with LC
	
	65.4 ± 9.6 (45 - 88) *†
	
	

	TBW (kg) 
	　
	56.7 ± 10.6 (32.2 – 86.8) *

	TBW (kg) with CH
	
	 59.0 ± 10.3 (32.2 – 81.0) *

	  TBW (kg) with LC
	　
	　57.3 ± 11.6 (40.0 – 86.8) *
	　
	　

	Dose (mg/day) 
	　
	408 ± 116 (200 - 800) *

	  Dose (mg/day) with CH
	　
	　441 ± 89.8 (200 - 600) *
	　
	　

	Dose (mg/day) with LC
	
	　326 ± 103 (200 - 600) *†
	
	

	Dose/TBW (mg/day kg-1) 
	　
	7.4 ± 2.3 (2.9 - 14.5) *

	  Dose/TBW (mg/day kg-1) with CH
	　
	　7.7 ± 2.1 (4.1 – 12.4) *
	　
	　

	  Dose/TBW (mg/day kg-1) with LC
	
	　5.8 ± 2.0 (2.9 – 9.9) *†
	
	

	Cmin,ss (mg/L) 
	　
	8.4 ± 2.7 (3.1 – 18.6) *

	  Cmin,ss (mg/L) with CH
	　
	　7.7 ± 2.1 (4.0 – 15.9) *
	　
	　

	  Cmin,ss (mg/L) with LC
	
	 9.9 ± 3.2 (4.7 – 18.6) *†
	
	

	* MEAN ± SD (Range)
CH, chronic hepatitis; LC, liver cirrhosis; TBW, total body weight; Cmin,ss, steady-state minimum serum theophylline concentration.
†Significantly different from values for CH patients as determined by Student’s t-test (p < 0.05).






TABLE 2. Classification of LC patients by CP and MELD scores
	Classification
	
	Cumulative total No. of patients
(No. of blood samplings)
	
	CP 
score*
	MELD 
score*
	AGE*
(years) 
	TBW*
(kg)
	Dose*
(mg/day) 
	Dose/TBW*
(mg/day kg-1) 
	Cmin,ss*
(mg/L) 

	CP
	Class A
	
	15 (33)
	
	5.5 ± 0.5
	8.6 ± 1.3
	68.9 ± 5.0
	55.8 ± 8.3
	370 ± 71.7
	6.7 ± 1.6
	8.5 ± 1.9

	
	Class B
	
	20 (41)
	
	7.8 ± 1.8
	11.7 ± 3.2
	71.7 ± 8.7
	55.0 ± 9.7
	320 ± 89.0
	5.8 ± 1.5
	8.8 ± 2.2

	
	Class C
	
	26 (76)
	
	12.4 ± 1.7
	19.8 ± 5.6
	60.5 ± 8.9
	59.1 ± 13.4
	311 ± 115
	5.5 ± 2.3
	11.1 ± 3.5

	
	
	
	
	
	
	
	
	
	
	
	

	MELD
	< 10
	
	17 (34)
	
	5.9 ± 0.9
	8.1 ± 0.8
	69.1 ± 6.9
	56.4 ± 7.3
	365 ± 72.3
	6.5 ± 1.5
	8.3 ± 1.7

	
	10-14
	
	30 (50)
	
	[bookmark: _GoBack]8.4 ± 1.7
	12.4 ± 1.5
	69.2 ± 9.7
	56.4 ± 11.3
	338 ± 108
	6.1 ± 1.9
	9.3 ± 2.8

	
	15-19
	
	15 (35)
	
	11.3 ± 1.3
	16.5 ± 1.3
	61.3 ± 8.7
	58.0 ± 15.5
	334 ± 109
	6.1 ± 2.5
	11.1 ± 4.2

	
	20-24
	
	8 (13)
	
	13.5 ± 0.8
	22.0 ± 1.3
	56.4 ± 9.9
	61.4 ± 9.2
	300 ± 87.7
	4.8 ± 0.9
	10.0 ± 2.1

	
	≥ 25
	
	7 (18)
	
	14.6 ± 0.8
	28.2 ± 2.2
	62.4 ± 5.8
	56.8 ± 11.2
	222 ± 53.3
	4.0 ± 0.8
	12.1 ± 2.3


*MEAN ± SD
LC, liver cirrhosis; CP, Child-Pugh; MELD, model for end-stage liver disease; TBW, total body weight; Cmin,ss, steady-state minimum serum theophylline concentration.
Each CP class was classified based on CP score; LC patients with CP scores of 5 – 6, 7 – 9, and 10 – 15 points were categorized into CP class A, B, and C, respectively.









TABLE 3. Final estimates for population pharmacokinetic parameters of theophylline
	Parameter
	　
	Final model
	　
	1000 bootstrap samples

	
	　
	Mean
	RSE (%)
	　
	Median 
	95% LLCI 
	95% ULCI

	CP model     
	Population mean
	
	
	
	
	
	
	

	θ1
	　
	Basic value of CL (L/hr kg-1)
	　
	0.0473
	2.20
	　
	0.0474
	0.0453
	0.0494

	θ2
	　
	Effect of CH on CL
	　
	0.874
	2.57
	　
	0.874
	0.832
	0.917

	θ3
	　
	Effect of LC with CP class A on CL
	　
	0.697
	2.73
	　
	0.697
	0.656
	0.734

	θ4
	　
	Effect of LC with CP class B on CL
	　
	0.592
	3.29
	　
	0.592
	0.554
	0.634

	θ5
	　
	Effect of LC with CP class C on CL
	　
	0.441
	4.17
	　
	0.441
	0.404
	0.475

	
	
	
	
	
	
	
	
	
	

	ω
	　
	Inter-individual variability (%)
	　
	13.1
	45.2
	　
	12.9
	9.99
	15.5

	σ
	　
	Residual variability (%)
	　
	10.5
	36.7
	　
	10.5
	9.13
	11.9

	MELD model  
	Population mean
	
	0.0472
0.876
0.687
0.568
0.487
0.417
0.328

11.6
10.2
	2.18
2.57
2.94
3.06
3.08
3.81
7.80

48.7
38.0
	
	0.0472
0.877
0.688
0.568
0.488
0.418
0.326

	0.0453
0.830
0.645
0.531
0.455
0.377
0.276

8.84
8.67
	0.0495
0.927
0.730
0.602
0.518
0.452
0.379

14.4
11.7

	θ1
θ2
θ3
θ4
θ5
θ6
θ7

ω
σ
	　
　
　
　
　
　
　
	Basic value of CL (L/hr kg-1)
Effect of CH on CL
[bookmark: _Hlk64038032]Effect of LC with MELD score of < 10
Effect of LC with MELD score of 10-14
Effect of LC with MELD score of 15-19
Effect of LC with MELD score of 20-24
Effect of LC with MELD score of ≥ 25

Inter-individual variability (%)
Residual variability (%)
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	11.4
10.1
	
	

	[bookmark: _Hlk64038243]CP model: CL/F=θ1×θ2CH×θ3CPA×θ4CPB×θ5CPC
MELD model: CL/F=θ1×θ2CH×θ3MELD < 10×θ4MELD 10-14×θ5MELD 15-19×θ6MELD 20-24×θ7MELD ≥ 25
CL, theophylline clearance; F, bioavailability; RSE, relative standard error; 95% LLCI, lower limit of 95% confidence interval; 95% ULCI, upper limit of 95% confidence interval; CH, chronic hepatitis; LC, liver cirrhosis; CP, Child-Pugh; CPA, CP class A; CPB, CP class B; CPC, CP class C; MELD, model for end-stage liver disease.



