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����� 1

��������  creatinine  clearance  ���  serum  creatinine ������� !"#$	

���  Cockroft  )*+  Gault

creatinine  clearance  =  (140- Age)(Weight)                      (males)
                                           (Scr)(72)
creatinine  clearance  =  (140- Age)( Weight) * 0.85        (females)
                                              (Scr)(72)

Where,
creatinine  clearance (mL/min)
Age (years)
Weight (kg)
Scr (mg/dL)
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����� 2

)���.�/*01�2�+"���/3#����45�6�

!4r/sssssssssssssss I.D. Nosssss... /	�tsssuv
��r/�w�sssssssssssssssssssssssssssss
x� u���2	���sssssssssssssssssssssssss
x� ���#sssssssssssssssssssssssssss
 �	��r�!yuz��t��� 1.  phenytoin 5�	3sss.mg ���
� ��{���/��/�

2.ss.sssssssssss..s3ssssssssssss
4sssssssssssssss5ssssssssssss
6sssssssssssssss7sssssssssss

�	/4r� | ��r�!y0	��� 2 �34/�
ssssssssssssssssssssssssssssss
�	��2	�	�5/����
Aspartate  transaminase  (AST) ssssss U/L  (< 42  U/L)
Alanine  transaminase (ALT) sssssss U/L   (< 50  U/L)
Albumin sssssssssssssss g/dL   (3.6-5.0 g/dL)
�	��2	�	�5/�1�    Scrss.. mg/dL       #� Clcr ss.mL/min  (>30 mL/ min)
�	���{� ��0�                                       #�                                     1#�#�
�	����u���	��	 phenytoin �#r2	��#/ ��
	���u���	��	�����
����1#�������
	
20.00 �	���	 /��	���/��4r/�1#��y/����	 1 �34/�
                                                              �#r2	��#/                      1#��#r2	��#/

�
�	� �3�
4/��5y	�	�'���	                ��	�                                    1#���	�



35

                       
����� 3
���8���� �+�.� ��� !"# Bayesian method

x3�#��	�����5y/#w
3����{

xu����#���	� 2	��% nonlinear regression x3��!y Bayes objective function

xu����#&���	x3�: �'. ���t
 ��'�0w������
0	�	: Basic
����u
0	�	 (compiler): QuickBASIC version 3 (Microsoft Corp.)
����u�������	�: DOS/Win95/Win98/WinME/WinXP

�wyu�����r13y����	 phenytoin
��r�5y	�	�'���	

��	��
4/3��3��3���	 3  ��{�
 ��{���r 1 ��	�"
���	���r���u���	��	 phenytoin #	����	 8 !�r�x#�
 ��{���r 2 ��	�"�	��	� ��{���� 6 !�r�x#�
 ��{���r 3 ��	�"�	��	� ��{���� 45 ���

�!y Michaelis-Menten elimination model x3��!y���� nonlinear regression �
��!y Bayesian objective 
function �&4r/"	 �	 KM, Vm 5/����
� ��
��2	 �	 KM, Vm �!y���	��2	�	���3���	���
4/3
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��1�)��=�31>�2�)��	:
1. Module "
��
�2	"������5y/#w
 �	#�5y#5y���r��
	��	� | �
y�������!y module �2	"����	� 2	��% nonlinear
regression �#4r/������
y� �����3��	��	� �	&	�	#���/����r3���r�t3��r�2	�"y �	 Bayes objective
function #� �	�r2	�t3���	��r���u��1u13y

2. Module ���	� 2	��% Nonlinear regression
�������	� 2	��%��{ /y	�/�� �	&	�	#���/��5/�u��!	�����
t�# �1���	��	������
(3w�	�
��/��3�������	���������%���#)
��� �3 4/ �����
��/��	� 2	��%#��	�
��/��33����{
2.1 �3	 �	&	�	#���/�����r#�y��t���� �"y#� �	����
5/�w���!���  0.01Q120 ��r��u��!��� �	��r �/� 
t#
����
5��r�#�"�t�#�

2.2 u��� �	&	�	#���/���&4r/�"y���3�	�
w��5y	"	 �	�r2	�t35/� Bayes objective function (��5�{���{ �y/�
������!y Module �2	"��� 2	��% Bayes objective function /����/"��r�) x3����r#�	��	�u����u
�r��
"�	� �
y�u����"y�
	��u���	�u����u
�r��
��/��3 ��1#��	#	�����2	�"y �	 Bayes objective
function 
3
�13y/���
y� ��r���� �3���	�u����u
�r�� �!y��� �3"
	�/��	�u� 
����1u

��4r/��	���� �3��r�!y�5���xu����# 1#��	#	�����u�����13y��	��
w��5y	"	 �	��r3���r�t3
��#/1u �&�	�/	�
w��5y	"	�t3�r2	�t3��&	��"�� (local minima) 5/� Bayes objective function  ��r�
5�{�����	��3	 �	���r#�y�3y�� ����2	�{2	�������	�3���
�	��2	��� 200 �/� �
y� �3�����%���r3���r
�t3#	�!y�&�����%��3��� ��r����2	�"y�&�r# �	#�u��1u13y���	�&��t3�r2	�t35/���{�"#3 (global
minima) 5/� Bayes objective function �&�r#5�{� �#y1#��	#	�����u�������	���u���t3�r2	�t35/���{�
"#3 �������13y�t3�r2	�t3��&	��"����r3�&/�# ��x3��!y��
	 2	��%��r�#�"�t�#�
 (1#����� 5
�	��)
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3. Module �2	"��� 2	��% Bayes objective function

Bayes objective function = Minimize

                    =  population parameter

               =   �	 parameter  5/��wyu���

               = 5y/#w
�	��	��2	�	�

             = 5y/#w
3��5/���3���	���
4/3

            = standard error 5/�� �4r/�#4/��3

            =  �	 standard error  pharmacokinetics parameter

                    ��� �3 4/ "	��2	"�3 �	&	�	#���/���
��2	1u�2	�	��u�� �	 �	#�5y#5y�5/��	�
y�
(x3�������!y�	� Module �2	"�����y�#�	��!��/�t&����/����/"��r�) #	 2	��%x3� Bayes
objective function �&4r/!�{��3��	 &	�	#���/����r�2	"�3�"y �����	��	�&	�	#���/��5/�u��!	��#	�
�&����3 �
� �	#�5y#5y���r�2	"�3�"y �����	��	� �	#�5y#5y���r��313y�����&����3 x3��2	
standard error 5/�&	�	#���/���
�5/� �	#�5y#5y�#	���#�!y���	� 2	��%�	#�w��3���
�	�

4. Module �2	"�����y�#�	��!��/�t&����
5y/#w
3��#�/��	��y/� 2 �t3��r�u�� post absorption phase 3����{� ������#�����	��2	��3�	//�x3�
1#�#�uz����������	��	�3w3��#�	 ����	#	���!y�#�	�5/� Michaelis-Menten #	/���	�/���	
�������	��2	��3�	13y

-dC/dt = Vm*C/(KM+C)

�#�	�3���
�	� �	#	����y�#�	��!��/�t&����x3��!y�����!������
5 (numerical method) 
y�� | ��
13y �!�� ����5/�//��
/��, ����5/������, �
� �
�	� 4/ �#4r/��� �	&	�	#���/���
� �	���r#�y���r���r��
5y/�
�1u �	#	����	� �	#�5y#5y���r��
	��	� | 13y ��r��#y���u��������r 2	��%1#��	� �����
�2	�	�!y	#	��
��5���xu����#1#���3�� �&4r/�"y�	� 2	��%��	�5�{� ����!y������y�#�	��!��
/�t&����3���
�	���/� 13y�u���#�	�&�! %����r/�w����wu����z���!��x3�u���	� (implicit function)

2

cpiσ

p̂

2

piσ

cp

pcˆ

( ) ( )
∑
=

=

−
+

−
∑

m

i cp

ii

ip

ii
n

i
i

pccppp

1
2

2

2

2

1
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�#�	�&�! %����r�u���
��
�5/��#�	��!��/�t&����5y	��y� 4/

t Vm=  KM ln(Co/C) + (Co-C)

�#4r/�2	"�3 �	 Co, Vm, KM  �"y  �����1#��	#	����� �	 t �
y���y"	 �	 C 13yx3���� �����
�	#	���!y�����	�"	�
��
�r�x3��	� y�"	������0	  (binary search) �&4r/"	 �	�
��
�r���r#� �	#
�#���2	 8 "
��5/��
5����2	 ��x3��	�
/���3
/��w��&��� 30  ��{� �"�t�
��r�	#	���!y�	� y�"	
������0	 13y �&�	����#!	��5/��
��
�r��#�	��!��/�t&������{���u���z���!���	��3���
(monotonic function) ��#/ �&�	���	��	��2	��3�	�
/3��
	

x3���#�
y� �#4r/�2	"�3 �	&	�	#��/���
��2	"�3 �	#�5y#5y����r#�y� �	#	���5���
xu����#�"y�2	�	� �	 �	#�5y#5y���r��
	�3 | �#4r/��	� �	&	�	#���/���
� �	 �	#�5y#5y����r#�y�
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����� 4

                          ���8���� �+�.� ��� !"# mass-balance algorithm

�����	� 2	��%�2	�	���3���	���
4/3
1.  2	��% �	  volume of distribution (V)
��%��wyu���1#�/y��:

V = 0.65 L/kg (TBW)
��%��wyu���/y�� > 120%  5/� IBW:

V = 0.65 L/kg [BW + 1.3(TBW-IBW)]

IBW (�wy!	�) = 50 + (2.3× �	#�w� (��{�)  > 60)

IBW (�wy"���) = 45 + (2.3× �	#�w� (��{�)  > 60)
Total body weight (TBW)  �
� Ideal body weight (IBW)  "�����u�� ��x
���#

2. "	/���	�	��2	��3�	//��	���	��	�   (Rout):
( )
t

VCCSFD
Rout

∑ −−
=

12

 Rout    =  /���	�	��2	��3�	//��	���	��	� "����   mg/ hr,
C1       =  �	#�5y#5y�5/��	���
4/3��	� ��{���r 1
C2       =  �	#�5y#5y�5/��	���
4/3��	� ��{���r 2
 S     =  fraction 5/��	��r�u�� acid phenytoin (phenytoin capsules �
� i.v. injection = 0.92,
             phenytoin oral  suspension and chewable tablets = 1)
 F     =  bioavailability (1.0  ��� oral  �
�  i.v.)

�wyu�����r13y����	 phenytoin
��r�5y	�	�'���	

��	��
4/3��3��3���	 3  ��{�
 ��{���r 1 ��	�"
���	���r���u���	��	 phenytoin #	����	 8 !�r�x#�
 ��{���r 2 ��	�"�	��	� ��{���� 6 !�r�x#�
 ��{���r 3 ��	�"�	��	� ��{���� 45 ���
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( )( )( )
( )( )( )FSCK

CV
D

ssm

ss

+
=

τmax

2

21 CC
Cav

+
=

( )
( )( )FS

VCC observedett −arg

       D = dose  (mg)
 t =  ��
	 (!�r�x#�)  ��"��	� C1 �
� C2

3.  2	��%"	 �	#�5y#5y���
�r�  (Cav):

4. "	 �	  maximum metabolic capacity (Vmax):
( )

av

avMout

C

CR
V

K +
=max

 �	  Michaelis-Menten constant (KM) = 4 mg/L
5.  2	��%"	 loading dose (LD) ("���� mg) ��r��13y��3���	���
4/3��r�y/��	� plasma

concentration (Ctarget):
LD =

6.  2	��%"	 maintenance dose �"#� (D) �&4r/�"y��3���	��r steady-state (Css) ��r�y/��	�
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����� 5

!�$	.��!�/3#���	!����>���=�. 

"0E1���>���=�. :  /2�F �/8F ���	$�	��G!����8���� �+�.� ��.�".�HI�=�81=�!�/*01��� 

!"#=JF�����)�� Bayesian method )*+ mass-balance algorithm

.�8FE*>"0E1$	.��!�sssssssssss.
5y	&��y	 (!4r//��t
ssssssssssssss..s.sssssssss13y/�	��/��	���
�!��!���2	��� 2 "�y	 5y	��y��
y��
��wy����� 0�. ������� �#'��3�� 13y/���	�3y���	�	�"y5y	&��y	
��	� �������tu���� �5/�x ���	� �����	������  �	#���r����r/	����313y �
�u��x�!���	��	��5y	
���#x ���	�  �	#�����3!/�5/��wy�������r#���/5y	&��y	 �����5/�5y	&��y	���	���u��/	�	�#� �
�
�5y	&��y	13y#�x/�	�����	#�wy����� ���u����r&/���
��5y	��3��
y� x3�#�&�	�
 4/sssssss.ssssssssssssssss����wy 5y	&��y	�5y	��3���	 �#4r/5y	&��y	
��3������u��/	�	�#� ���x ���	��������{ 5y	&��y	���y/�13y����	���	��
4/3 3  ��{� x3� ��{����
�
� ��{���r 2 ������3������x3�"�	���� 4-6 !�r�x#�  ��{���r 3 "�	��	� ��{���� 6 ��u3	"��
�5y	&��y	
���y/�u���������x3��	����u���	��	�#r2	��#/�t���� �	��5y	���#��x ���	��������{�u�� �	#
�#� ���5/�5y	&��y	 �
�5y	&��y	�5y	��3���	5y	&��y	#��������r���u
�r�����/����//��	�x ���	�
�������{�#4r/�3��13y x3���r�	��/������1#�#��
������3 | ��/������
��	�u��������r5y	&��y	&��13y
���

�y	�	�����2	5/��wy�����1#��u����r!�3��� 5y	&��y	�	#	����y���/u���	� %����#�	�
&��	�%	�������#�	������  %��0��!'	���� "#	��
5x��'�&�� 074 288909-10 ������
���
	
�	!�	�5y	&��y	5/
�!4r/�#� ����5y	���#x ���	��������{ �
��wy����� 13y�"y���!��!���
��2	��	��
�#� �����{ 1�y���5y	&��y	/��	�
� 1  ����


�!4r/sssssssssss....�wy�#� ��� 
�!4r/sssssss..sss.ss�wy�����


 � !4r / s s s s s s s s s s s . s . . & � 	 �       
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����� 6

2L=8=�����.�2�+8�� �  )*+.��.�M���+�.� ��.�".� phenytoin

!4r/(�	�, �	�, �	��	�)ssssssssssss sssss I.D. No.ssssssss..
#���3 ��{���/1u�����rsssss�34/�sssss..ssssssss&.'.sssss.sss
���u���	��	 phenytoin 5�	3ss..mg  �	��r�!y���#/4r� |ssssssssssss.sss
!�#�O#2P ��1�3#1	O*��  �+��/*�!�����.�2�+8�� �!�)M�*+.�*> !�"�1>

                          2L=8=�����.�2�+8�� ��.�".�"0E1 phenytoin

   ��01�sssssssssQ.4.ssssssssss.

1�8=M S �.�8�S 1.>��� Q�J QT�.$ 4���S /$��S

��/��/� ��/��/� ��/��/� ��/��/� ��/��/� ��/��/� ��/��/�

 /�01�sssssssssQ.4.ssssssssss.

1�8=M S �.�8�S 1.>��� Q�J QT�.$ 4���S /$��S

��/��/� ��/��/� ��/��/� ��/��/� ��/��/� ��/��/� ��/��/�

#�uz�"	�	��!y�	 phenytoin "�4/5y/��������r������	������xu�3��3��/
0�.������� �#'��3�� x��'�&�� 05-8984908 �����3"�	��	� ��{���� 6 ��u3	"�
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����� 7

)��/�V�3#1	O*

!4r/(�	�, �	�, �	��	�)ssssssssssssss I.D. No.sssss
�&'ss../	�tsssuv   �{2	"���sss.��x
���#      �����w�sss..������#��
��r/�w�sssssssssssssss....��/��x��'�&��sssssss
���2�+���M.sssssss
�+�����	ssssssssssssss
u�������	��!y�	 phenytoinsssssssssssssss................
 �	#�#r2	��#/���	����u���	��	             �#r2	��#/      1#��#r2	��#/
5�	3�	 phenytoin ��uz��t���ssss.(���u���	��	�����
����1#����� 20.00 �.)
 �8FE!"#��	10E� Wssssss.ssssssssssssssssss

�*���M��31>�#1>2L=�.M=��� (M��Q�#1	�.�.��+�.� �!�/*01���.Y>)��)

ASTsssss..U/L,     SCrssss mg/dL,           CrClssssss..mL/min
ALTssssssss U/L,  Albuminsssssssssg/dL
.��+�.� �!�/*01�      ��{���r 1ssss..ss. mg/L (��	��
4/3��
	 sssss �.)
                                    ��{���r 2sssssss mg/L (��	��
4/3��
	 sssss �.)
Therapeutic Range  =  10-20 mg/L
�*8���� �+�.� � phenytoin !�/*01���  Bayesian method  sssss mg/L
5�	3��ru����"#�sssssssss.. mg/day
 �*8���� �+�.� � phenytoin !�/*01���  mass-balance   algorithmsss.mg/L
5�	3��ru����"#�sssssssssss..mg/day
��3��3���	���
4/3 ��{���r 3ssssssss mg/L
(��	��
4/3�����rssssssssssssssss..   ��
	sssssss.)
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����� 8

M���>�.�85��*

!4r/ (�	�, �	�, �	��	�)ssssssssssssss I.D. No.sssss.

��3��3�����
4/3 (mg/L)  ��{���r 1sssss..  ��{���r 2ssssss.

�2	�	���3���	���
4/3����

u���5�	3�	�"#� (mg/day)

Bayesian method
ssssssssss

sssssssssss

mass-balance algorithm
sssssssssss

sssssssssss

�	����u���	��	��"��	�
�	������
4/3 ��{���r 2 �
�
 ��{���r 3

� �#r2	��#/
� 1#��#r2	��#/

��3��3���	���
4/3 ��{���r 3 ssssssssssssssmg/L
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����� 9

��� standard error 31>/��0E1>.��+�.� �!�/*01�

 �	 standard error 5/�� �4r/���3��3���	���
4/3 ���	��� 0.12 mg/L

 �	#�5y#5y���r��313y (mg/L)  �	 �	#��3&
	3�	��	���3 (mg/L) �	#
�5y#5y�
(mg/L) 1 2 3 4 5  �	��
�r� 1 2 3 4 5  �	��
�r�

 �	# 
	3
� 
4r/�

0.00 0.17 0.04 0.07 0.15 0.18 0.12 +0.17 +0.04 +0.07 +0.15 +0.18 ±0.12
2.50 2.37 2.42 2.43 2.48 2.41 2.42 -0.13 -0.08 -0.07 -0.02 -0.09 ±0.07
5.00 5.08 4.89 4.92 5.06 4.88 4.96 +0.08 -0.11 -0.08 +0.06 -0.12 ±0.09
10.00 9.88 9.92 10.04 10.12 10.20 10.03 -0.12 -0.08 +0.04 +0.12 +0.20 ±0.11
20.00 19.98 20.19 19.91 19.88 19.85 19.96 -0.02 +0.19 -0.09 -0.12 -0.15 ±0.11
30.00 30.16 30.05 29.88 30.20 29.86 30.03 +0.16 +0.05 -0.12 +0.20 -0.14 ±0.13
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����� 10

���"FY)�>$����.��O#/3#���	���>���=�. 

"0E1���>���=�. :  /2�F �/8F ���	$�	��G!����8���� �+�.� ��.�".�HI�=�81=�!�/*01��� !"#

=JF�����)�� Bayesian method )*+ mass-balance algorithm
�O#���/�=����=�. :   0�.�������  �#'��3��  ���'���	"
���w��u����	x� �	5	�0��!���# 
����
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 *.�6�+3#1	O*8.E^231>�*��	M.1 ��>


2	3����r
�wyu���

/	�t
(uv)

�{2	"���
(��x
���#)

����
�w�
(cm)

BMI
(kg/m2)

5�	3�	��r���
u���	�

  (#�

����#)/���

AST
(U/L)

ALT
(U/L)

Alb
(g/dL)

SCr
(mg/dL)

1 31 55 162 21 350 18 5 4.0 0.70
2 31 49 160 19 300 41 36 3.8 0.70
3 25 49 155 20 200 20 11 4.2 0.70
4 41 56 160 21 300 20 14 0.60
5 32 35 150 16 300 33 49

4.5
4.6 0.80

6 24 40 152 17 100 18 20 3.8 0.80
7 38 90 160 35 300 20 22 4.2 0.80
8 29 43 154 18 300 17 11 3.8 0.70
9 60 60 155 24 300 29 19 3.9 0.70
10 59 59 163 23 300 40 34 4.2 0.40
11 26 40 156 18 200 20 14 4.6 0.70
12 60 48 155 19 200 23 12 4.3 0.80
13 27 49 153 21 200 19 27 4.8 1.20
14 43 70 169 24 300 26 36 4.7 0.70
15 28 61 172 20 350 20 22 4.8 0.70
16 37 52 162 19 350 23.2 29 5.0 0.95
17 20 61 170 21 300 23 32 4.9 0.96
18 32 46 153 20 350 30 39 4.2 0.88
19 31 49 160 19 200 24 20 4.2 0.70
20 48 53 165 19 300 25 10 3.8 0.80
21 53 72 175 24 300 24 25 4.6 1.15
22 18 41 155 18 200 15 15 5.3 0.60
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��

���

11


2	3����r
/	�t
(uv)

�{2	"���
(��x
���#)

����
�w�
(cm)

BMI
(kg/m2)

5�	3�	��r���
u���	�

(#�

����#)/���

AST
(U/L)

ALT
(U/L)

Alb
(g/dL)

SCr
(mg/dL)

23 33 39 157 17 200 25 34 4.6 0.77

24 35 50 165 19 100 28 30 4.2 0.70
25 38 60 168 24 100 17 20 4.2 0.84
26 28 59 165 23 300 26 36 4.7 0.70
27 28 48 148 21 300 41 36 3.9 0.80
28 60 71 172 26 300 40 28 4.3 0.90
29 52 50 167 18 300 28 33 4.2 0.70
30 26 48 165 17 300 30 32 4.2 1.10
31 36 62 155 24 300 25 19 4.8 0.80
32 23 61 157 22 300 25 28 4.2 0.80
33 31 46 153 17 300 17 20 4.1 0.70
34 35 75 155 25 300 20 29 4.2 0.80
35 40 55 158 19 300 28 38 4.0 0.70
36 55 48 160 21 300 33 45 4.6 0.80
37 43 64 163 25 300 40 36 4.3 0.74
38 26 61 157 23 300 25 29 4.2 0.70
39 21 48 155 18 250 32 39 4.4 0.80
40 18 60 158 22 300 28 40 4.2 0.70
41 48 70 150 25 250 23 41 4.6 0.81
42 43 67 155 25 200 25 24 4.7 1.08
43 45 62 174 24 300 33 33 4.5 1.25
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44 51 55 168 21 350 17 39 4.9 1.10
45 43 50 170 19 300 14 19 4.7 0.76
46 25 57 165 19 300 22 35 4.6 0.70
47 40 52 150 21 300 41 33 4.2 0.82
48 40 58 158 23 300 14 15 4.5 081


2	3����r
/	�t
(uv)

�{2	"���
(��x
���#)

����
�w�
(cm)

BMI
(kg/m2)

5�	3�	��r���
u���	�

(#�

����#)/���

AST
(U/L)

ALT
(U/L)

Alb
(g/dL)

SCr
(mg/dL)

49 53 65 165 24 300 38 45 4.6 0.79
50 18 41 160 16 300 16 30 4.7 0.76
51 24 55 157 20 300 19 19 5.0 1.06
52 44 55 156 24 300 14 24 4.3 0.95
53 56 44 170 17 300 21 23 4.9 0.88
54 35 60 158 23 300 15 24 4.1 1.04
55 20 60 155 23 400 24 22 4.4 0.90
56 59 70 162 27 300 28 29 4.6 1.21
57 52 52 157 20 300 22 33 4.5 0.92
58 27 45 165 17 300 25 53 4.7 1.01
59 54 55 158 21 300 30 34 4.3 1.00
60 41 45 170 18 300 42 32 4.1 1.11
61 30 49 167 18 300 19 19 5.1 0.91
62 60 50 155 20 200 33 33 4.5 0.83
63 60 41 150 19 300 180 164 4.2 0.84
64 33 60 177 21 300 27 42 4.7 0.98
65 33 52 167 20 300 30 49 4.5 0.99
66 52 60 165 26 200 20 20 4.5 0.89
67 55 64 160 23 400 26 28 4.3 0.87
68 60 54 158 21 100 23 17 4.5 1.22
69 39 45 155 20 300 31 15 4.2 0.75
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70 50 60 165 20 300 22 39 5.0 0.91
71 27 67 168 28 400 17 13 4.5 0.76
72 23 60 155 20 300 18 31 4.6 0.78
73 18 45 153 20 150 14 17 4.2 0.68


2	3����r
/	�t
(uv)

�{2	"���
(��x
���#)

����
�w�
(cm)

BMI
(kg/m2)

5�	3�	��r���
u���	�

(#�

����#)/���

AST
(U/L)

ALT
(U/L)

Alb
(g/dL)

SCr
(mg/dL)

74 33 61 167 21 350 26 27 5.1 0.93
75 21 85 158 29 300 21 27 4.5 0.80
76 27 57 174 22 550 25 32 4.3 0.74
77 60 56 156 21 300 29 22 4.7 0.76

78 53 75 174 26 300 21 44 5.0 0.99
79 28 68 159 23 300 15 12 5.0 0.02
80 18 58 167 20 300 15 13 4.7 0.86
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�*���.��+�.� �!�/*01�


2	3����r ��3���	 ��{���r  1 (mg/L) ��3���	 ��{���r 2 (mg/L) ������
	 (hr)*
1 25.83 23.96 4.0
2 9.57 8.40 4.0
3 10.77 8.60 4.0
4 7.42 6.37 4.0
5 24.16 22.49 4.0
6 3.15 2.188 4.0
7 3.53 2.73 4.0
8 24.00 22.85 4.0
9 11.57 11.02 4.0
10 19.86 18.61 4.0
11 12.21 10.71 4.0
12 22.98 20.84 4.0
13 25.32 22.97 4.0
14 16.08 9.85 4.5
15 22.53 22.06 4.0
16 21.74 18.81 4.0
17 23.28 19.37 4.0
18 19.57 17.81 4.0
19 5.80 2.60 4.0
20 19.50 15.04 4.0
21 6.85 6.12 4.5
22 4.28 4.20 4.0
23 5.60 4.23 4.0
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24 38.68 38.61 4.5

2	3����r ��3���	 ��{���r  1 (mg/L) ��3���	 ��{���r 2 (mg/L) ������
	 (hr)*

25 1.73 1.51 4.0
26 15.88 13.71 4.0
27 10.12 9.09 4.0
28 23.11 19.22 4.0
29 11.76 9.69 4.0
30 24.58 21.60 5.0
31 6.35 4.29 4.0
32 15.00 14.20 6.0
33 13.28 12.09 4.0
34 7.24 5.02 4.0
35 20.84 18.53 4.0
36 13.41 12.25 4.0
37 21.05 18.20 4.0
38 12.21 10.63 4.0
39 10.93 10.43 4.0
40 14.82 14.44 4.0
41 6.84 4.92 4.0
42 15.08 13.12 4.0
43 18.29 16.13 4.0
44 21.24 18.18 4.0
45 12.47 8.87 4.0
46 11.16 9.82 4.0
47 7.33 6.28 4.0
48 5.97 4.02 4.0
49 10.28 8.84 4.0
50 12.26 10.04 4.0
51 12.19 10.28 4.0
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52 8.71 6.32 4.0

2	3����r ��3���	 ��{���r  1 (mg/L) ��3���	 ��{���r 2 (mg/L) ������
	 (hr)*
53 15.28 13.04 4.0
54 10.94 9.01 4.0
55 19.53 18.02 4.0
56 25.04 24.68 4.0
57 14.92 13.68 4.0
59 10.12 8.79 4.0
61 HI** HI** 4.0

62 4.46 3.98 4.0
64 14.02 12.54 4.0
65 20.71 19.17 4.0
66 5.07 4.64 4.0
67 10.97 9.51 4.0
68 1.99 1.54 4.0
69 19.88 16.49 4.0
70 10.39 9.61 4.0
71 15.69 14.11 4.0
72 14.20 12.93 4.0
73 9.18 7.98 4.0
75 8.59 7.24 4.0

      76 17.37 15.85 4.0
77 21.97 20.82 4.0
78 14.07 13.02 4.0
79 18.35 17.30 4.0
80 20.29 18.98 4.0

* �u������
5��r�!y���	� 2	��% �	  pharmacokinetic parameters
** #���3���	�w����	 40 mg/L
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        ���Q���	=/M1�S8�>/
$."�*�4�$M�S������� !"#  Bayesian method )*+

        mass-balance algorithm (KM, Vm)


2	3����r KM (mg/L) Vm   (mg/kg/day)

 �wyu��� Bayesian Mass-balance Bayesian Mass-balance

1 5.70 4 13.40 6.73

2 6.40 4 11.75 7.94

3 0.10 4 18.56 5.14

4 6.45 4 11.89 7.53

5 6.95 4 12.57 9.15

6 2.87 4 11.85 5.20

7 4.86 4 11.95 6.43

9 11.36 4 7.13 6.16

10 8.86 4 10.65 5.61

11 5.17 4 8.76 6.07

12 3.38 4 14.46 4.48

15 10.55 4 6.27 6.17

16 5.39 4 11.28 8.40

17 9.85 4 9.89 6.05

18 8.10 4 5.35 8.65

21 1.50 4 10.36 8.05

22 8.80 4 0.66 2.02

23 10.20 4 10.08 5.05

24 2.70 4 12.17 5.84
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26 8.06 4 11.13 7.90


2	3����r KM (mg/L) Vm   (mg/kg/day)

 �wyu��� Bayesian Mass-balance Bayesian Mass-balance

27 3.87 4 11.72 7.24

29 10.70 4 8.27 5.73

31 7.810 4 11.30 7.80

32 2.16 4 14.98 6.22

33 8.19 4 11.17 7.41

35 4.66 4 13.03 6.00

36 4.89 4 10.90 6.50

38 4.46 4 11.52 5.84

39 0.59 4 12.37 5.19

40 2.68 4 13.67 3.45

41 2.96 4 14.82 5.43

42 5.14 4 10.36 6.60

43 5.30 4 11.90 8.21

46 0.60 4 12.85 7.99

47 4.76 4 12.20 5.89

49 2.03 4 13.22 6.66

50 1.27 4 14.31 7.89

51 1.70 4 13.20 6.25

53 7.40 4 12.30 7.72

54 10.48 4 8.13 4.56

55 7.88 4 11.30 6.74

59 5.91 4 12.54 5.89
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64 10.90 4 8.90 5.45

65 4.78 4 12.56 7.82

KM (mg/L) Vm   (mg/kg/day)
2	3����r
 �wyu��� Bayesian Mass-balance Bayesian Mass-balance

66 5.99 4 11.55 5.10

67 10.05 4 9.23 6.35

69 6.06 4 13.02 6.86

70 8.10 4 11.30 5.88

71 5.10 4 10.30 3.67

72 4.56 4 12.50 4.73

73 6.42 4 12.36 8.29

75 9.80 4 9.90 6.37

76 2.20 4 10.30 4.71

77 7.40 4 9.70 4.95

78 8.23 4 10.94 5.66

79 1.01 4 16.69 5.20

80 2.02 4 13.22 8.47



58


����� 14

/2�F �/8F ��*���8���� �+�.� �!�/*01�31>8.Y> 2 =JF�.��+�.� �!�/*01���.Y>8FE  3


2	3����r 
�wyu���

�
�	��2	�	���3���	���
4/3
(mg/L)

 �	#��3&
	3���	��2	�	�
(mg/L)

Bayesian Mass-balance

�
��r��3��3��
�	���
4/3
 ��{���r 3
(mg/L)

Bayesian Mass-balance

1 3.18 29.83 10.23 -7.05 19.60

2 8.63 9.57 8.92 -0.29 0.65

3 6.36 7.42 11.94 -5.58 4.00

4 21.31 24.16 25.12 -3.81 -0.96

5 2.80 3.15 3.75 -0.95 -0.60

6 2.80 3.53 5.82 -3.02 -2.29

7 11.21 11.57 11.48 -0.27 0.09

8 11.56 19.86 13.33 -1.77 6.53

9 10.15 12.21 12.89 -2.74 -0.68

10 1.28 22.98 14.19 -12.91 8.79

11 22.30 22.53 22.22 0.08 0.31

12 18.70 19.57 18.13 0.57 1.44

13 5.28 6.85 5.88 -0.60 0.97

14 14.56 4.28 13.22 1.34 -8.94

15 4.40 5.60 4.32 0.08 1.28

16 42.28 38.68 40.02 2.26 -1.34

17 1.52 1.73 1.62 -0.10 0.11
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18 7.87 15.88 9.65 -1.78 6.23
19 7.98 10.12 12.34 -4.36 -2.22


2	3����r 
�wyu���

�
�	��2	�	���3���	���
4/3
(mg/L)

 �	#��3&
	3���	��2	�	�
(mg/L)

Bayesian Mass-balance

�
��r��3��3��
�	���
4/3
 ��{���r 3
(mg/L)

Bayesian Mass-balance

20 2.87 6.35 10.97 -8.10 -4.62

21 9.80 15.00 17.38 -7.58 -2.38

22 7.24 13.28 23.04 -15.80 -9.76

23 3.46 20.84 12.21 -8.75 8.63

24 13.88 13.41 13.90 -0.02 -0.49

25 2.94 18.29 5.28 -2.34 13.01

26 7.37 10.93 10.81 -3.44 0.12

27 7.82 14.82 14.88 -7.06 -0.06

28 4.22 6.84 8.62 -4.40 -1.78

29 2.20 15.08 10.30 -8.10 4.78
30 12.19 20.29 13.22 -1.03 7.07
31 8.54 11.16 12.14 -3.60 -0.98

32 8.16 7.33 9.00 -0.84 -1.67

33 2.95 5.97 6.75 -3.80 -0.78

34 5.02 10.28 5.75 -0.73 4.53

35 3.38 12.19 7.91 4.53 -4.28

36 5.26 8.71 8.85 -3.59 -0.14

37 5.20 15.28 12.14 -6.94 3.14

38 4.81 10.94 9.67 -4.86 1.27

39 13.75 19.53 15.22 -1.47 4.31

40 16.12 25.04 21.91 -5.79 3.13
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41 11.68 14.92 12.32 -0.64 2.60

42 6.98 10.12 7.20 -0.22 2.92
 
2	3����r
�wyu���

�
�	��2	�	���3���	���
4/3
(mg/L)

 �	#��3&
	3���	��2	�	�
(mg/L)

Bayesian Mass-balance

�
��r��3��3��
�	���
4/3
 ��{���r 3
(mg/L)

Bayesian Mass-balance

43 9.01 4.66 7.00 2.01 -2.34

44 6.52 14.02 8.56 -2.04 5.46

45 9.42 20.71 10.22 -0.80 10.49

46 5.28 5.07 4.63 0.65 0.44

47 7.42 10.97 7.33 0.09 3.64

48 1.32 1.99 1.16 0.16 0.83

49 13.20 10.39 12.69 0.51 -2.30

50 15.73 15.69 15.82 -0.09 -0.13

51 8.69 14.20 22.06 -13.37 -7.86

52 4.27 9.18 6.28 -2.01 2.90

53 8.11 22.75 12.43 4.32 -10.32

54 4.23 8.59 7.19 -2.96 1.40

55 15.00 17.37 16.22 -1.22 1.15

56 16.94 21.97 18.69 -1.75 3.28

57 8.27 14.07 10.32 -2.05 3.75

58 8.84 18.35 12.22 -3.38 6.13

59 4.75 12.21 15.33 -10.58 -3.12




