
C H A P T E R  I V

RESULTS AND D I S C U S S I O N

I , S e r u m  G e n t a m i c i n  L e v e l s  a n d  t h e  T h e r a p e u t i c  R a n g e

E i g h t y - t w o  a d m i t t e d  p a t i e n t s  w h o  m e t  t h e  c r i t e r i a  
o f  t h i s  s t u d y  w e r e  a n a l y z e d .  T a b l e  1 s h o w e d  t h e
c h a r a c t e r i s t i c s  o f  p a t i e n t s ,  t a b l e  2 s h o w e d  t h e  d o s a g e  
r e g i m e n  a d m i n i s t e r e d  t o  p a t i e n t s  a c c o r d i n g  t o  t h e  
t r a d i t i o n a l  m e t h o d  a n d  t h e i r  c o r r e s p o n d i n g  m e a s u r e d  s e r u m  
g e n t a m i c i n  l e v e l s .  A l s o  i n c l u d e d  i n  t a b l e  2 w a s  t h e
r e s u l t  o f  t r e a t m e n t .  T h e  d o s a g e  r e g i m e n  i n  f o r t y - f o u r  
p a t i e n t s  w e r e  a d j u s t e d  u s i n g  p h a r m a c o k i n e t i c  m e t h o d .

T h e  c l i n i c a l  r e s u l t s  o f  t h i r t y - t h r e e  p a t i e n t s  w e r e  
f o l l o w e d  u p .  T h e  p a t i e n t  w a s  i n d i c a t e d  a s  s h o w i n g  
p o s i t i v e  r e s u l t  i f  h e  o r  s h e  h a d  a v a i l a b l e  n o r m a l  v a l u e  o f  
t e m p e r a t u r e ,  WBC, p u l s e ,  c u l t u r e  s e n s i t i v i t y  w i t h i n  4 8  
h o u r s  a f t e r  t h e  d r u g  w a s  a d m i n i s t e r e d  o r  w a s  c u r e d  w i t h o u t  
c h a n g i n g  o f  t h e  d r u g .  T h i r t y - t w o  p a t i e n t s  s h o w e d  s i g n  o f  
i m p r o v e m e n t  w h i l e  o n e  p a t i e n t  s h o w e d  n e g a t i v e  i m p r o v e m e n t .

P h y s i c i a n s  i n  P o l i c e  G e n e r a l  H o s p i t a l  u s u a l l y  d o  
n o t  a p p l y  p h a r m a c o k i n e t i c s  f o r  g e n t a m i c i n  d o s a g e  r e g i m e n  
c a l c u l a t i o n .  T h e i r  t r a d i t i o n a l  m e t h o d s  w e r e  u s u a l l y  
s t a r t e d  w i t h  g e n t a m i c i n  m a i n t e n a n c e  d o s e  a n d  t h e  n o r m a l  
d o s a g e  r e g i m e n  w a s  6 0  o r  8 0  m g / d o s e  a n d  w a s  g i v e n  f o r  
e v e r y  8 h o u r s . T h e  d r u g  w a s  e i t h e r  a d m i n i s t e r e d  b y  IM,  I V  
i n f u s i o n  o r  I V  p u s h ,  t h e  n u m b e r  o f  p a t i e n t s  t r e a t e d  b y  
I M , I V  i n f u s i o n  a n d  I V  p u s h  w e r e  4 9 ,  2 7  a n d  6 r e s p e c t i v e l y .
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TABLE 1 C h a r a c t e r i s t i c s  o f  P a t i e n t s

P a t i e n t
N u m b e r

S e x A g e  
( y e a r )

TBW1 
( k g  )

IBW2
( k g )

H e i g h t
( c m )

S c r 3
( m g / d l )

1 M 2 9 5 9 6 4 . 7 2 1 6 6 0 . 8 2
2 F 7 0 4 8 4 7 . 3 4 1 5 2 1 . 0 3
3 M 4 7 5 5 * 6 8 . 4 1 7 0 * 0 . 8 3
4 F 6 7 4 3 4 8 . 2 6 1 5 3 1 . 4 5
5 M 3 1 5 2 6 9 . 3 2 1 7 1 0 . 7 9
6 M 5 9 5 2 5 8 . 2 8 1 5 9 1 . 0 1
7 M 2 0 5 3 6 2 . 8 8 1 6 4 0 . 9
8 M 2 5 6 6 6 1 . 0 4 1 6 2 0 . 9
9 F 1 5 4 7 5 0 . 0 1 5 5 0 . 7 5

1 0 M 3 5 5 5 * 6 4 . 7 2 1 6 6 * 0 . 9
11 M 2 6 5 9 * 6 9 . 3 2 1 7 1 * 0 . 8 2
12 M 3 0 4 9 6 4 . 7 2 1 6 6 0 . 8 1
1 3 F 1 6 4 5 4 6 . 4 2 1 5 1 0 . 9 4
14 M 3 3 61 6 8 . 4 1 7 0 0 . 8 5
15 F 7 5 5 0 5 0 . 1 1 5 5 0 . 8
1 6 M 4 0 5 8 7 0 . 2 4 1 7 2 0 . 9 5
17 M 1 9 5 4 7 0 . 2 4 1 7 2 1 . 0 7
1 8 M 4 2 6 4 6 8 . 4 1 7 0 * 1 . 9 9
1 9 F 6 4 4 7 5 0 . 1 1 5 5 0 . 8 1
2 0 M 2 2 6 2 * 73 1 7 5 * 1 . 1 7
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C o n t i n u e d

P a t i e n t
N u m b e r

S e x A g e  
( y e a r )

TBW1 
( k g  )

IBW2
( k g )

H e i g h t
( c m )

S c r 3 
( m g / d l )

2 1 M 5 7 4 2 * 5 0 1 5 0 * 0 . 8 7
2 2 M 1 7 6 2 6 8 . 4 1 7 0 0 . 9 4
2 3 M 2 3 5 6 6 0 . 1 2 1 6 1 0 . 9
2 4 M 4 1 3 8 5 9 . 2 1 6 0 1 . 1 3
2 5 F 1 7 4 5 * 6 3 . 9 1 7 0 0 . 8 1
2 6 M 3 2 5 5 6 1 . 9 6 1 6 3 0 . 8 5
2 7 F 3 5 4 3 4 8 . 2 6 1 5 3 0 . 8 1
2 8 F 3 0 5 7 5 0 . 1 1 5 5 0 . 7 1
2 9 F 3 8 5 0 * 5 2 . 8 6 1 5 8 0 . 6 7
3 0 M 1 9 5 6 6 3 . 8 1 6 5 0 . 8 9
31 F 4 0 5 4 5 1 . 9 4 1 5 7 0 . 7 8
3 2 M 1 9 5 7 7 3 1 7 5 0 . 9 7
3 3 F 1 9 4 0 5 4 . 7 1 6 0 0 . 7 2
3 4 M 1 9 4 6 * 6 2 . 8 8 1 6 4 * 0 . 7 7
3 5 M 2 7 5 8 * 6 1 . 0 4 1 6 2 * 0 . 7 5
3 6 M 2 0 4 4 5 9 . 2 1 6 0 1 . 6 4
3 7 M 1 8 4 7 5 1 . 8 4 1 5 2 0 . 6 6
3 8 M 4 7 4 7 5 4 . 6 1 5 5 0 . 4 4
3 9 M 4 2 6 5 6 5 . 6 4 1 6 7 0 . 9
4 0 M 5 7 4 8 5 8 . 2 8 1 5 9 1 . 3
4 1 F 55 4 6 5 6 . 5 4 1 6 2 0 . 5 9
4 2 M 2 5 5 7 5 0 1 5 0 0 . 9
4 3 M 2 7 6 5 7 3 . 9 2 1 7 6 0 . 9
4 4 M 3 3 7 8 7 5 . 7 6 1 7 8 1 . 2 6
4 5 M 2 6 4 7 6 8 . 4 1 7 0 0 . 9 9
4 6 M 2 4 5 8 5 3 . 6 8 1 5 4 1 . 0 6



C o n t i n u e d

P a t i e n t
N u m b e r

S e x A g e  
( y e a r )

TBW1
( k g )

IBW2
( k g )

H e i g h t
( c m )

S c r 3 
( m g / d l  )

4 7 M 5 2 51 5 7 . 3 6 1 5 8 0 . 9 7
4 8 F 2 3 3 9 4 5 . 5 1 5 0 0 . 6 8
4 9 F 6 3 61 5 6 . 5 4 1 6 2 0 . 8 2
5 0 M 2 8 5 5 6 5 . 6 4 1 6 7 0 . 8 2
51 M 2 1 6 3 6 6 . 5 6 1 6 8 1 . 1 5
5 2 F 5 4 4 5 5 0 . 1 1 5 5 0 . 7 2
5 3 M 2 5 8 0 6 3 . 8 1 6 5 0 . 9 3
5 4 M 2 7 5 2 5 8 . 2 8 1 5 9 0 . 9
5 5 F 3 0 4 5 5 9 . 3 1 6 5 0 . 4
5 6 F 6 2 3 4 4 3 . 6 6 1 4 8 0 . 5 4
5 7 M 2 0 6 0 6 7 . 4 8 1 6 9 1 . 0 2
5 8 M 2 1 4 6 6 1 . 0 4 1 6 2 1 . 3 7
5 9 M 1 5 5 4 5 7 . 3 6 1 5 8 0 . 9 9
6 0 M 3 2 8 5 6 1 . 0 4 1 6 2 1 . 3
61 M 2 3 4 3 * 5 7 . 3 6 1 5 8 0 . 8 6
6 2 F 7 3 3 8 5 0 . 1 1 5 5 0 . 9 7
6 3 M 1 5 4 3 * 5 2 . 7 6 1 5 3 * 0 . 0 1
6 4 M 3 3 6 5 6 3 . 8 1 6 5 0 . 8 1
6 5 M 2 3 6 4 6 5 . 6 4 1 6 7 0 . 9 3
6 6 F 1 6 4 8 4 3 . 6 6 1 4 8 0 . 9 4
6 7 F 2 2 5 5 5 1 . 9 4 1 5 7 0 . 7 4
6 8 F 2 3 4 8 4 6 . 4 2 1 5 1 0 . 7 8
6 9 M 4 3 7 0 7 2 . 0 8 1 7 4 0 . 9
7 0 M 5 6 60 * 6 3 . 8 1 6 5 * 0 . 8 5
71 F 8 2 6 0 4 0 . 9 1 4 5 1 . 19
72 M 2 0 65 * 6 3 . 8 1 6 5 * 0 . 9 9



C o n t i n u e d

1 Pat ien t 1 1 1 Sex 1 Age TBW1 1 IBW2

T
11 Height

I 1

Scr3

1 Number 1 1 
I 1
1 1 1 1

(year) (kg)
11

(kg) 1 (cm) 1 (mg/dl)

1 73 1 1 1 F 1 67 55* 11 45.5 150* i 1! 0.85 1

1 74 1 1 1 M 1 33 50 1 63.8 1 165 1 1.06

1 75 1 !1 M 1 30 1 56 73 1 175 1.1
1 76 1 1 1 F 1 21 35 1 51.02 1 156 1 0.78

1 77 1 1 1 F 1 15 42 47.34 1 152 1 0.75

1 78 11 F 1 16 55 1 54.7 160 0.56

1 79 1 1 1 F 1 16 1 45 1 54.7 160* 1 0.85

1 80 1 1 1 F 1 47 77* 1 45.5 150* 1.52
j

1 81 1 1 1 F 1 60 1 50 45.5 150* 1 0.64

1 82 1 1 1 M 1
1 1 1 1

27 1 60* 1 73 1 175* 1 0.6

IX+SD 1 1 1 M=52 1 32.22+17.13 1153.58+9.72 1158.73+8.79 1 1 1 1161.28+7.961 0.92+0.25 1

1F= 30 1 11 11 11 1 1 1 1
1(Range)
1__

11 1
1 11 1

(15-82) 1 (34-r85)
11

1(40.9-75.76)
1_1____________

1(145-178)
1

J ____________________

1 (0.04-1.99)1
1 1 _l____________ 1

1 TBW = T o t a l B o d y W e i g h t
2 IBW = I d e a l B o d y W e i g h t
3 S c r  = S e r u m C r e a t i n i n e
* M e a s u r e m e n t w i t h Q u e s t i o n a i r e
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T a b l e  2 D o s a g e  r e g i m e n  a n d  m e a s u r e d  s e r u m  g e n t a m i c i n
c o n c e n t r a t i o n  i n  p a t i e n t s  w h o s e  g e n t a m i c i n  w e r e  
g i v e n  b y  t r a d i t i o n a l  m e t h o d

P a t i e n t
Number

M a i n t e n a n c e  
Do s e  (mg)

I n t e r v a l
( h o u r )

R o u t e 1 Trough  
(^Ig/ml )

Peak2 
( p g / m l )

R e s u l t  o f 3 
t r e a t m e n t

1 80 8 IM 0 . 9 0 4 . 3 7 I
2 60 8 IM 3 . 9 3 8 . 4 6 I
3 80 8 I V ( i n f ) 2 . 0 3 5 . 5 0 I
4 60 8 I V ( i n f ) 3 . 9 6 8 . 1 5 A
5 80 8 I V ( i n f ) 0 . 4 1 4 . 4 8 A
6 60 8 I V ( i n f ) 1 . 1 1 5 . 4 4 I
7 80 8 IM 0 . 5 3 3 . 6 0 I
8 80 8 IM 0 . 6 9 3 . 0 5 A
9 60 8 IM 0 . 8 0 4 . 3 7 A

10 80 8 IM 0 . 5 5 4 . 2 5 I
11 80 8 IM 0 . 3 7 3 . 2 5 A
12 80 8 IM 0 . 2 4 3 . 6 4 A
13 60 8 IM 1 . 3 9 4 . 9 9 I
14 80 8 IM 0 . 3 8 3 . 1 1 A
15 80 8 I V ( i n f ) 1 . 4 7 8 . 5 1 I
16 80 8 IV 0 . 7 1 3 . 5 2 A
17 80 8 IV 0 . 5 2 4 . 1 6 A
18 40 8 IM 2 . 0 2 2 . 8 5 A
19 60 8 IM 0 . 8 4 2 . 4 2 A
20 80 8 IM 0 . 7 4 3 . 1 3 A
21 60 8 I M( i n f ) 1 . 0 3 4 . 8 5 I
22 80 8 IM 0 . 6 7 3 . 7 2 A
23 80 8 IM 0 . 6 4 4 . 8 4 I
24 80 8 IM 1 . 7 1 6 . 3 6 I
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C o n t i n u e d

P a t i e n t
Number

M a i n t e n a n c e  
Do s e  (mg)

I n t e r v a l
( h o u r )

Ro u t e 1 Trough  
( p g / m l )

Peak2 
( p g / m l )

R e s u l t  o f 3 
t r e a t m e n t

25 80 8 I V ( i n f ) 0 . 4 5 4 . 8 9 A
26 80 8 I V ( i n f ) 0 . 6 0 5 . 0 8 A
27 80 8 IM 1 . 1 3 6 . 6 0 I
28 80 8 IV push 0 . 5 1 HI -

29 60 8 I V ( i n f ) 0 . 4 5 3 . 0 4 A
30 80 8 IM 0 . 9 2 5 . 1 0 I
31 80 12 IV push 0 . 1 1 HI ( 4 . 5 2 * ) -
32 80 8 IM 0 . 8 8 3 . 8 2 A
33 60 8 IM 0 . 9 0 3 . 6 5 -

34 80 8 IM 0 . 3 5 3 . 6 3 I
35 80 8 IM 0 . 6 4 3 . 7 2 A
36 80 8 I V( i n f ) 2 . 2 1 7 . 5 9 A
37 80 8 I V ( i n f ) 2 . 2 3 4 . 8 3 A
38 60 8 I V ( i n f ) 0 . 6 7 3 . 5 8 A
39 80 8 I V ( i n f ) 0 . 5 5 5 . 5 8 A
40 80 8 I V ( i n f ) 1 . 7 4 6 . 8 0 I
41 80 8 IM 0 . 6 3 4 . 5 9 A
42 80 8 IM 0 . 5 0 4 . 4 1 A
43 80 8 IM 1 . 1 1 4 . 5 1 I
44 80 8 I V ( i n f ) 0 . 5 5 4 . 3 3 I
45 80 12 IV push 0 . 2 4 HI ( 4 . 1 2 ) * -
46 80 8 IM 0 . 4 2 3 . 3 9 I
47 80 8 IM 1 . 0 7 4 . 9 7 I
48 80 8 IV push 0 . 6 9 HI ( 6 . 0 5 ) * -

49 60 8 IM 0 . 9 4 4 . 0 6 I
50 80 8 IM 0 . 3 3 3 . 0 5 A
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C o n t i n u e d

P a t i e n t
Number

M a i n t e n a n c e  
Do s e  (mg)

I n t e r v a l
( h o u r )

R o u t e 1 Trough
( p g / ml )

Peak2
( p g / m l )

R e s u l t  o f 3 
t r e a t m e n t

51 80 8 IM 0 . 2 0 3 . 6 2 A
52 80 8 I V ( i n f ) 0 . 8 4 5 . 6 7 A
53 100 8 I V( i n f ) 0 . 4 9 4 . 4 8 N
54 80 8 IM 0 . 6 2 4 . 3 2 I
55 80 8 I V ( i n f ) 1 . 5 3 4 . 8 2 I
56 80 8 IV push 0 . 6 7 HI ( 5 . 2 1 *  ) A
57 80 8 IM 0 . 6 1 ' 4 . 44 I
58 80 8 IM 0 . 7 0 4 . 9 7 A
59 60 8 IM 2 . 2 3 4 . 8 9 A
60 80 8 I V ( i n f ) 1 . 7 9 4 . 4 6 -
61 80 8 IM 0 . 8 5 4 . 2 0 A
62 60 8 IM 4 . 8 6 HI A
63 80 8 I V ( i n f ) 1 . 9 4 7 . 3 0 I
64 80 8 IM 0 . 4 4 3 . 8 5 A
65 80 8 IM 0 . 5 4 3 . 2 2 I
66 80 8 IM 0 . 9 7 6 . 0 2 I
67 80 8 IM 0 . 9 0 5 . 5 1 I
68 80 8 IM 0 . 6 9 4 . 3 4 A
69 80 8 I V ( i n f ) 0 . 6 0 3 . 8 1 A
70 80 8 I V ( i n f ) 0 . 6 7 3 . 5 9 A
71 60 8 IM 2 . 5 5 6 . 0 7 A
72 80 8 I V ( i n f ) 1 . 3 9 4 . 5 5 I
73 80 8 IV push 1 . 1 4 HI ( 5 . 0 2 ) * A
74 80 8 IM 0 . 5 7 4 . 1 0 I
75 80 8 I V ( i n f ) 0 . 7 3 4 . 9 7 A
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C o n t i n u e d

P a t i e n t
Number

Ma i n t e n a n c e  
Do s e  (mg)

I n t e r v a l
( h o u r )

R o u t e 1 Trough
( p g / ml )

Peak2
( p g / m l )

R e s u l t  o f 3 
t r e a t m e n t

76 80 8 IM 0 . 9 5 7 . 8 6 I
77 60 8 IM 0 . 8 2 6 . 8 0 A
78 80 8 IM 0 . 6 1 4 . 3 3 A
79 80 8 IM 1 . 0 1 5 . 9 4 I
80 80 8 IM 8 . 0 8 1 2 . 5 2 A
81 80 8 IM 0 . 9 5 4 . 5 3 I
82 60 8 I V( i n f ) 1 . 0 9 3 . 5 9 A

1 Ro u t e  IM = I n t r a m u s c u l a r  (ท = 49)
I V ( i n f )  = I n t r a v e n o u s  i n f u s i o n  (ท = 27)
IV pus h  = I n t r a v e n o u s  pus h  (ท = 6)

2 Peak HI = Serum g e n t a m i c i n  c o n c e n t r a t i o n  > 12 p g / m l
* = Serum g e n t a m i c i n  c o n c e n t r a t i o n  a t  one  hour  a f t e r  IV push

3 R e s u l t  o f  t r e a t m e n t  I = Improved (ท ะ: 32)
N = Not  Improved (ท = 1)
A = A d j u s t  d o s a g e  reg i men (ท = 44)
-  = n o t  c o m p l e t e  f o l l o w  up (ท = 5)
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T a b l e  3 A - 3 E  s h o w e d  p e r c e n t a g e  o f  p a t i e n t s  v e r s u s  
g e n t a m i c i n  s e r u m  c o n c e n t r a t i o n  a n d  t h e r a p e u t i c  r a n g e  w h e n  
d r u g  d o s a g e  r e g i m e n  w a s  g i v e n  a c c o r d i n g  t o  c u r r e n t  
t r a d i t i o n a l  p r a c t i c e .

T a b l e  3A  s h o w e d  t h e  r e s u l t  o f  a l l  8 2  p a t i e n t s ,  
t a b l e  3B  s h o w e d  t h e  r e s u l t  o f  p a t i e n t s  w h o  h a s  i m p a i r e d  
r e n a l  f u n c t i o n  o n l y , t a b l e  3C s h o w e d  t h e  r e s u l t  o f  p a t i e n t s  
w h o  r e c e i v e d  g e n t a m i c i n  b y  IM  o n l y ,  t a b l e  3D s h o w e d  t h e  
r e s u l t  o f  p a t i e n t s  w h o  r e c e i v e d  g e n t a m i c i n  b y  I V  i n f u s i o n  
o n l y  w h i l e  t a b l e  3E  s h o w e d  c o m p a r i s o n  a m o n g  d i f f e r e n t  
m e t h o d s  o f  a d m i n i s t r a t i o n .

T h e  r e s u l t s  o b t a i n e d  i n d i c a t e d  t h a t  w h e n  
g e n t a m i c i n  w a s  g i v e n  a c c o r d i n g  t o  t h e  p h y s i c i a n s  
t r a d i t i o n a l  d o s a g e  r e g i m e n ,  m a j o r i t y  o f  t h e  p a t i e n t s  w i l l  
h a v e  s u b t h e r a p e u t i c  t r o u g h  c o n c e n t r a t i o n s .  P a t i e n t s  w i t h  
i m p a i r e d  r e n a l  f u n c t i o n  s h o w e d  l o w e r  p e r c e n t a g e  o f  
p a t i e n t s  w h o s e  b o t h  p e a k  a n d  t r o u g h  c o n c e n t r a t i o n s  w e r e  
w i t h i n  t h e  t h e r a p e u t i c  r a n g e  a n d  a l s o  s h o w e d  m u c h  l o w e r  
p e r c e n t a g e  o f  p a t i e n t s  w h o s e  t r o u g h  c o n c e n t r a t i o n  o n l y  w a s  
w i t h i n  s u b t h e r a p e u t i c  r a n g e .  A t  t h e  s am e  t i m e ,  t h e  
p e r c e n t a g e  o f  p a t i e n t s  w i t h  o v e r t h e r a p e u t i c  t r o u g h  
c o n c e n t r a t i o n  w a s  m u c h  h i g h e r .  T h e r e f o r e ,  i t  i s  q u i t e  
o b v i o u s  t h a t  t h e  p a t i e n t s  w i t h  i m p a i r e d  r e n a l  f u n c t i o n  
r e q u i r e d  a  m o r e  c a r e f u l  c o n s i d e r a t i o n  o n  t h e  s u i t a b l e  
d o s a g e  r e g i m e n  a d m i n i s t e r e d  t h a n  t h e  n o r m a l  p a t i e n t s .  T h e  
I V  i n f u s i o n  m e t h o d  s h o w e d  a  l i t t l e  b i t  h i g h e r  p e r c e n t a g e  
o f  p a t i e n t s  w h o s e  p e a k  o r  t r o u g h  s e r u m  g e n t a m i c i n  
c o n c e n t r a t i o n s  w e r e  w i t h i n  t h e  t h e r a p e u t i c  r a n g e  a s  
c o m p a r e d  t o  t h e  IM  m e t h o d .
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T a b l e  3 P e r c e n t a g e  o f  p a t i e n t s  whose serum g e n t a m i c i n  c o n c e n t r a t i o n s  were  
w i t h i n  t h e r a p e u t i c f s u b t h e r a p e u t i c  and o v e r t h e r a p e u t i c .  G e n t a m i c i n  
was g i v e n  b y  t r a d i t i o n a l  d o s i n g  method  
A ะ a l l  p a t i e n t s  w e re  i n c l u d e d .

Serum

G e n t a m i c i n

L e v e l 1

Number o f  
P a t i e n t s  
(ท=82 )

P e r c e n t a g e Number o f  
p a t i e n t s  
f o l l o w e d  
up

(ท=33)

Number o f  
p a t i e n t s  
w i t h  c l i n i c a l  
im p ro vemen t  

(ท=32)

P e r c e n t a g e

o f

imp ro vemen t

Peak T r o u g h

T T 25 3 0 . 4 9 21 21 100

T ร 30 3 6 . 5 8 9 8 88 .8 9

T 0 5 6 . 1 0 1 1 100

ร T 2 2 . 4 4 - - -

ร ร 12 1 4 . 6 3 2 2 100

0 0 2 2 . 4 4 - - -

0 ร 5 6 . 1 0 - - -

0 T 1 1 . 2 2 - - -

1 Serum G e n t a m i c i n  L e v e l  w i t h i n  T = T h e r a p e u t i c  r a nge

ร = S u b t h e r a p e u t i c  r a nge  
0 = O v e r t h e r a p e u t i c  r a nge
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B  : P a t i e n t s  w i t h - i m p a i r e d  r e n a l  f u n c t i o n  ( S c r  2  1 . 1 0 )

Serum

G e n t a m i c i n

L e v e l

Number o f  
P a t i e n t s  

(ท=13 )

P e r c e n t a g e Number o f  
p a t i e n t s  
f o l l o w e d  
up

(ท=4)

Number o f  
p a t i e n t s  
w i t h  
c l i n i c a l  
im p ro vemen t  

(ท=4)

P e r c e n t a g e

o f

imp rovemen t

Peak t r o u g h

T T 3 23 .0 8 2 2 100

T ร 4 30 .7 7 1 1 100

T 0 3 2 3 . 0 8 1 1 100

ร T 1 7 . 6 9 - - -

ร ร 1 7 . 6 9 - - -

0 0 1 7 . 6 9 - - -
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C ะ P a t i e n t s  w h o  r e c e i v e d  g e n t a m i c i n  b y  IM o n l y .

Serum

G e n t a m i c i n

L e v e l

Number o f  
P a t i e n t s  
(ท=49 )

P e r c e n t a g e Number o f  
p a t i e n t s  
f o l l o w e d  
up

(ท=23)

Number o f  
p a t i e n t s  
w i t h  
c l i n i c a l  
im p ro vemen t  

(ท=23)

P e r c e n t a g e

o f

imp ro vemen t

Peak t r o u g h

T T 16 32 .6 5 13 13 100

T ร 20 4 0 . 8 2 7 7 100

T 0 2 4 . 0 8 1 1 100

ร T 1 2 . 0 4 - - -

ร ร 8 1 6 . 3 3 2 2 100

0 0 2 4 . 0 8 - - -



D ะ P a tie n ts  who rece ived  gentam icin by IV in fu sio n

Serum

G e n t a m i c i n

L e v e l

Number o f  
P a t i e n t s  

(ท=27 )

P e r c e n t a g e Number o f  
P a t i e n t s  
f o l l o w e d  
up

(ท=10)

Number o f  
p a t i e n t s  
w i t h  
c l i n i c a l  
im p ro vem en t  

(ท=9)

P e r c e n t a g e

o f

imp rovemen t

Peak t r o u g h

T T 9 3 3 . 3 3 8 8 100

T ร 10 37 .0 9 2 1 50

T 0 3 11 .1 1 - - -

ร T 1 3 . 7 0 - - -

ร ร 4 14 .8 2 - - -
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Table 3E Comparison among d if f e r e n t  groups o f p a t ie n ts , the percentage o f
p a t ie n ts  whose serum gentam icin were w ith in  th era p eu tic ,
su b th erap eu tic  and overth era p eu tic  range .

Serum g e n t a m i c i n  
c o n c e n t r a t i o n

P e r c e n t a g e  o f  p a t i e n t s

ALL

p a t i e n t s

Im p a i r e d

r e n a l

IM

o n l y

I V ( i n f u s i o n )  
o n l y

B o t h  peak T 3 0 . 4 9 2 3 .0 8 32 .65 3 3 . 3 3

and t r o u g h

T 73 .1 7 76 .9 3 77 .55 8 1 . 5 3

Peak 0 9 . 7 6 7 . 6 9 4 . 0 8 0

ร 17 .0 7 15 .3 8 18 .37 18 .5 2

T 34 .1 5 30 .7 7 3 4 .6 9 3 7 .0 3

T r o u g h 0 8 . 5 4 30 .7 7 8 . 1 6 11 .1 1

ร 57 .3 1 38 .4 6 57 .15 51 .9 1
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A l s o  s h o w e d  i n  t a b l e  3 A ,  3 B ,  3C a n d  3D w e r e  t h e  
p e r c e n t a g e  o f  p a t i e n t s  w h o  s h o w e d  i m p r o v e m e n t  o n  t h e  
t r e a t m e n t .  H o w e v e r ,  s i n c e  t h e  n u m b e r  o f  p a t i e n t s  w h o s e  
c l i n i c a l  r e s u l t  h a d  b e e n  f o l l o w e d  u p  w e r e  t o o  l i t t l e  
( s o m e t i m e s ,  t h e r e  w e r e  o n l y  o n e  o r  t w o  p a t i e n t s  i n  a  
g r o u p ) ,  a n y  s e r i o u s  c o n c l u s i o n  o n  t h e  r e l a t i o n s h i p  
b e t w e e n  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  a n d  t h e  c l i n i c a l  
o u t c o m e  c o u l d  n o t  b e  m a d e .  A n y  w a y ,  w h e n  t h e  t r o u g h  
c o n c e n t r a t i o n  w a s  i n  t h e  s u b t h e r a p e u t i c  r a n g e  t h e  
p e r c e n t a g e  o f  p a t i e n t s  w i t h  c l i n i c a l  i m p r o v e m e n t  s h o w e d  
t h e  t e n d e n c y  t o  b e  l o w e r .

F o r t y - f o u r  p a t i e n t s ’ d o s a g e  r e g i m e n  w e r e  a d j u s t e d  
u s i n g  p h a r m a c o k i n e t i c  m e t h o d s  a n d  t h e  d r u g  w a s  g i v e n  b y  I V  
i n f u s i o n .  T a b l e  4 s h o w e d  t h e  d o s a g e  r e g i m e n  g i v e n ,  
p r e d i c t e d  a n d  m e a s u r e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n s .  
A l s o  i n c l u d e d  w a s  r e s u l t  o f  t h e  t r e a t m e n t ,  t h i r t y - f i v e  
p a t i e n t s  w e r e  f o l l o w  u p  f o r  t h e i r  c l i n i c a l  r e s u l t s .  
T h i r t y - t h r e e  p a t i e n t s  s h o w e d  s i g n  o f  i m p r o v e m e n t ,  t w o  
p a t i e n t s  s h o w e d  n e g a t i v e  i m p r o v e m e n t .  S i x  p a t i e n t s  n e e d e d  
r e a d j u s t m e n t  o f  t h e  d o s a g e  r e g i m e n  f o r  t h e  s e c o n d  t i m e .

T a b l e  5 A - 5 D  s h o w e d  t h e  p e r c e n t a g e  o f  p a t i e n t s  
w h o s e  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  w e r e  w i t h i n  
t h e r a p e u t i c ,  s u b t h e r a p e u t i c  a n d  o v e r t h e r a p e u t i c  r a n g e  
a f t e r  g e n t a m i c i n  w a s  g i v e n  w i t h  i n d i v i d u a l  p h a r m a c o k i n e t i c  
c a l c u l a t e d  d o s a g e  r e g i m e n  u s i n g  I V  i n f u s i o n  m e t h o d .

T a b l e  5A s h o w e d  t h e  r e s u l t  o f  a l l  4 4  p a t i e n t s ,  
e i t h e r  i n i t a l l y  r e c e i v e d  g e n t a m i c i n  b y  I M , I V  i n f u s i o n  o r  
I V  p u s h ,  t a b l e  5B  s h o w e d  t h e  r e s u l t  o f  25  p a t i e n t s  w ho
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T a b le  4 Dosage Reg imen ,  P r e d i c t e d  and  Measu red  Serum G e n t a m i c i n  
C o n c e n t r a t i o n s  i n  p a t i e n t s  whose dosage  r e g im e n  we re  
a d j u s t e d  b y  i n d i v i d u a l  p h a r m a c o k i n e t i c  ( S a w c h u k - Z a s k e ) 
method and g i v e n  by IV  i n f u s i o n

P a t i e n t

Number

Number o f  
A d j u s tm e n t

M a in t e n a n c e  
Dose(mg)

I n t e r v a l

( h o u r )

P r e d i c t e d Measu red R e s u l t  o f 1 
t r e a t m e n t

T r o ugh  
( p g / m l )

Peak

( p g / m l )

T r o u g h

( y g / m l )

Peak  
( j i g / m l  )

4 1 60 12 1 . 8 8 6 . 1 8 3 . 5 9 6 . 0 2 I

5 1 100 6 0 . 9 0 5 . 9 3 1 . 1 3 8 . 6 5 I

8 1 90 8 1 .0 6 5 . 9 0 0 . 3 5 5 . 2 0 N

9 1 85 8 1 .0 5 7 . 4 4 1 . 3 6 7 . 3 5 I

11 1 90 6 0 . 9 9 6 . 2 4 1 . 1 8 6 . 5 7 I

12 1 90 6 0 . 6 9 6 . 9 4 2 . 3 5 7 . 7 7 I

14 1 90 6 1 .0 3 6 . 1 2 0 . 9 0 6 . 0 5 -

16 1 100 8 0 . 7 7 4 . 3 0 1 . 3 2 8 . 1 6 I

17 1 95 6 1 .0 3 5 . 3 0 0 . 4 8 5 . 3 7 I

18 1 80 24 1 .9 0 6 . 5 9 0 . 7 0 5 . 4 4 I

19 1 70 12 0 . 9 9 6 . 4 1 0 . 4 7 3 . 3 9 A

2 90 8 1 .4 7 5 . 6 6 1 . 5 3 1 2 . 9 6 I

20 1 80 8 1 .0 7 5 . 6 6 0 . 6 3 4 . 7 8 I

22 1 90 8 0 . 8 2 5 . 9 5 0 . 4 8 3 . 3 4 -

25 1 90 6 0 . 8 9 5 . 8 3 0 . 7 3 5 . 1 9 -

26 1 80 6 1 .0 2 5 . 4 4 1 . 1 6 6 . 3 6 I

29 1 100 6 1 .2 2 5 . 4 8 0 . 8 2 8 . 0 2 I

32 1 80 8 1 .1 2 6 . 1 1 0 . 7 4 5 . 0 5 I

35 • 1 80 6 1 . 3 9 6 . 1 8 0 . 7 5 4 . 9 4 I

36 1 60 8 1 .4 7 5 . 5 2 1 . 8 4 7 . 7 3 I

37 1 100 12 1 .3 0 4 . 6 3 1 . 2 9 3 . 5 4 A
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C o n t i n u e d

P a t i e n t

Number

Number o f  
A d j u s tm e n t

M a in t e n a n ce  
Dose(mg)

I n t e r v a l  
( h o u r )

P r e d i c t e d Measu red R e s u l t  o f 1 
t r e a t m e n t

T r o ug h

( y g / m l )

Peak  
( p g / m l )

T r o u g h  
( p g / m i  )

Peak

( p g / m l )

2 120 12 1 .4 4 4 . 1 4 0 . 9 6 6 . 9 4 I

38 1 100 6 1 .7 5 6 . 5 3 1 . 9 1 7 . 5 3 I

39 1 100 6 1 .2 0 7 . 4 1 2 . 3 3 7 . 9 1 A

2 80 6 1 .5 8 6 . 0 8 1 . 7 9 7 . 6 6 I

41 1 80 6 1 .3 8 7 . 3 8 0 . 3 7 3 . 9 5 I

42 1 100 6 1 .1 3 7 . 1 7 1 .1 1 1 6 .5 3 I

48 1 80 8 0 . 7 8 7 . 9 8 1 . 5 4 7 . 7 9 -

50 1 100 6 1 .1 2 7 . 3 7 0 . 7 9 5 . 2 1 N

51 1 100 6 0 . 5 1 5 . 8 8 1 . 0 0 6 . 2 1 I

52 1 100 8 0 . 8 9 6 . 9 6 1 . 2 4 6 . 1 2 I

56 1 80 8 1 .0 3 9 . 3 1 0 . 7 9 7 . 6 4 -

58 2 80 8 1 .4 1 7 . 4 2 0 . 3 0 5 . 1 3 I

59 1 80 12 1 .8 0 7 . 2 2 0 . 6 0 9 . 8 1 I

61 1 80 8 1 .2 4 7 . 8 3 1 . 0 2 4 . 0 7 I

62 1 40 12 - - 8 . 8 2 13 .1 1 A

2 60 48 1 .4 6 8 . 1 0 4 . 3 9 8 . 2 4 I

64 1 100 6 1 .0 0 6 . 3 0 1 . 0 2 6 . 4 6 I

68 1 80 8 1 .5 4 7 . 3 2 0 . 6 7 6 . 2 6 I

69 1 100 6 1 .2 1 5 . 1 6 1 . 4 7 4 . 1 6 I

70 1 100 6 1 . 4 8 5 . 0 6 2 . 3 1 6 . 0 2 A

2 80 6 1 . 6 0 4 . 5 9 1 . 7 9 4 . 7 1 I
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C o n t i n u e d

P a t i e n t

Number

Number o f  
A d j u s tm e n t

M a in t e n a n c e  
Dose(mg)

I n t e r v a l

( h o u r )

P r e d i c t e d Measu red R e s u l t  o f 1 
t r e a t m e n t

T r o u g h

( p g / m l )

Peak

( p g / m l )

T r o u g h  
( u g / m l )

Peak

( u g / m l )

71 1 80 12 1 .3 4 6 . 2 1 1 . 7 4 5 . 6 7 I

73 1 80 8 1 .3 2 6 . 5 0 1 . 5 4 5 . 3 2 -

75 1 80 6 1 . 1 9 5 . 3 7 2 . 0 8 5 . 7 4 -

77 1 80 6 1 .3 1 7 . 8 8 1 . 2 9 0 . 6 3 I

78 1 80 6 1 .1 8 6 . 2 1 1 . 1 5 5 . 1 5 I

80 1 80 24 1 .0 1 4 . 9 0 1 . 8 9 5 . 5 2 -

82 1 100 8 1 .6 2 5 . 8 0 0 . 6 5 6 . 0 3 A

2 100 6 1 .1 2 6 . 4 3 0 . 9 8 5 . 9 6 -

1 R e s u l t  o f  t r e a t m e n t  I  = Imp ro ved  (ท = 33 )

N = N o t  Im p ro ved  (ท = 2)

A = A d j u s t  dosage  r e g im e n  (ท = 6)

-  = n o t  c o m p le t e  f o l l o w  up  (ท = 9)
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T a b le  5 P e r c e n t a g e  o f  P a t i e n t s  whose Serum G e n t a m i c i n  c o n c e n t r a t i o n  we re  
w i t h i n  t h e r a p e u t i c ,  s u b t h e r a p e u t i c  and o v e r t h e r a p e u t i c  r a n g e .  
G e n t a m i c i n  was g i v e n  by  IV  i n f u s i o n  u s i n g  I n d i v i d u a l  
P h a r m a c o k i n e t i c  ( S aw chu k -Z a s ke ) Me thod

A ะ A l l  p a t i e n t s ,  e i t h e r  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  IM,

IV  i n f u s i o n  o r  IV  push .

Serum

G e n t a m i c i n

L e v e l

Number o f  
P a t i e n t s  
(ท=44)

P e r c e n t a g e Number o f  
p a t i e n t s  
f o l l o w e d  
up (ท=33 )

Number o f  
p a t i e n t s  
w i t h  c l i n i c a l  
Im p r o v em en t  

(ท=33 )

P e r c e n t a g e

o f

Imp ro vem en t

Peak T rough

T T 23 5 2 . 2 7 17 17 100

T ร 13 2 9 . 5 4 11 9 8 1 . 8 2

T 0 3 6 . 8 2 3 3 100

0 T 3 6 . 8 2 3 3 100

ร ร 1 2 . 2 7 - - -

0 ร 1 2 . 2 7 1 1 100
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B ะ P a t i e n t s  who i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  IM o n l y .

Serum

G e n t a m i c i n

L e v e l

Number o f  
P a t i e n t s  

(ท=25)

P e r c e n t a g e Number o f  
p a t i e n t s  
f o l l o w e d  
up

(ท=22 )

Number o f  
p a t i e n t s  
w i t h  c l i n i c a l  
Im p r o v em en t  

(ท=20 )

P e r c e n t a g e

o f

Im p ro vemen t

Peak t r o u g h

T T 9 36 7 7 100

T ร 9 36 9 7 77 .7 8

T 0 2 8 2 2 100

0 T 3 12 3 3 100

ร ร 1 4 - - -

0 ร 1 4 1 1 100

c ะ P a t i e n t s  who i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  IV  i n f u s i o n  o n l y .

Serum

G en t a m i c i n

L e v e l

Number o f  
P a t i e n t s  
(ท=16 )

P e r c e n t a g e Number o f  
p a t i e n t s  
f o l l o w e d  
up

(ท=13 )

Number o f  
p a t i e n t s  
w i t h  c l i n i c a l  
Im p r o v em en t  

(ท=13 )

P e r c e n t a g e

o f

Im p ro vem en t

Peak t r o u g h

T T 12 75 10 10 100

T ร 3 1 8 . 7 5 2 2 100

T 0 1 6 . 2 5 1 1 100
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D ะ P a t i e n t s  who i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  IV  p u sh  o n l y .

Serum Number o f P e r c e n t a g e Number o f Number o f P e r c e n t a g e

G en tam i c i n P a t i e n t s p a t i e n t s p a t i e n t s o f

L e v e l (ท=3) f o l l o w w i t h  c l i n i c a l Im p ro vemen t

up Im p r o v em en t

Peak t r o u g h (ท=0) (ท=0)

T T 2 6 6 . 6 7 - - -

T ร 1 3 3 . 3 3 - - -
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i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  IM  o n l y ,  t a b l e  5C s h o w e d  
t h e  r e s u l t  o f  16 p a t i e n t s  w h o  i n i t i a l l y  r e c e i v e d  
g e n t a m i c i n  b y  I V  i n f u s i o n  o n l y  a n d  t a b l e  5D s h o w e d  t h e  
r e s u l t  o f  3 p a t i e n t s  w h o  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  
I V  p u s h  o n l y .

T h e  r e s u l t  s h o w e d  t h a t  p a t i e n t s  w h o  i n i t i a l l y  
r e c e i v e d  g e n t a m i c i n  b y  I V  i n f u s i o n  m e t h o d  w i l l  g i v e  a  
b e t t e r  p r e d i c t i o n  w h e n  t h e  a d j u s t m e n t  o f  t h e  d o s a g e  
r e g i m e n  w a s  r e q u i r e d  a s  s e e n  f r o m  t h e  h i g h e r  p e r c e n t a g e  
o f  p a t i e n t s  w h o s e  p e a k  a n d / o r  t r o u g h  c o n c e n t r a t i o n s  w e r e  
w i t h i n  t h e  t h e r a p e u t i c  r a n g e  w h e n  c o m p a r e  w i t h  p a t i e n t s  
w h o  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  IM  o r  I V  p u s h .

T h e  c l i n i c a l  o u t c o m e  s h o w e d  t h a t  t h e  p e r c e n t a g e  o f  
i m p r o v e m e n t  w a s  l o w e r  w h e n  t h e  t r o u g h  c o n c e n t r a t i o n  w a s  i n  
t h e  s u b t h e r a p e u t i c  r a n g e .

I I  C o m p a r i s o n  o f  P e r c e n t a g e  b e t w e e n  T r a d i t i o n a l  a n d  
P h a r m a c o k i n e t i c  M e t h o d  o f  P a t i e n t s  w h o s e  S e r u m  G e n t a m i c i n  
w e r e  w i t h i n  T h e r a p e u t i c  R a n g e .

T a b l e  6 A - 6 C  a n d  f i g u r e  1 A - 1 C  s h o w e d  c o m p a r i s o n  o f  
t h e  p e r c e n t a g e  o f  p a t i e n t s  w h o s e  s e r u m  g e n t a m i c i n  w e r e  
w i t h i n  t h e r a p e u t i c ,  s u b t h e r a p e u t i c  a n d  o v e r t h e r a p e u t i c  
r a n g e  a f t e r  g e n t a m i c i n  w a s  a d m i n i s t e r e d  w i t h  
p h a r m a c o k i n e t i c  c a l c u l a t e d  d o s a g e  r e g i m e n .  A l s o  i n c l u d e d  
i n  t h e  t a b l e  w a s  t h e  e f f e c t  o f  i n i t i a l  r o u t e  o f  
a d m i n i s t r a t i o n ,  IM  o r  I V  i n f u s i o n .  T a b l e  6A  a n d  f i g u r e  
1A s h o w e d  t h e  r e s u l t  o b t a i n e d  w h e n  b o t h  p e a k  a n d  t r o u g h  
w e r e  c o n s i d e r e d ,  t a b l e  6B  a n d  f i g u r e  I B  s h o w e d  t h e  r e s u l t
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T a b le  6 Compa r i son  be tween  t r a d i t i o n a l  and p h a r m a c o k i n e t i c  m e th od ,  P e r c e n t a g e  
o f  P a t i e n t s  whose se rum g e n t a m i c i n  we re  w i t h i n  t h e r a p e u t i c ,  
s u b t h e r a p e u t i c  and o v e r t h e r a p e u t i c  r a n g e .

A : B o t h  peak  and t r o u g h  we re  c o n s i d e r e d

P e r c e n t a g e  o f P a t i e n t s  (N)

B o t h  peak  and I n i t i a l  dosage  r e g im e n A f t e r  dosage  a d j u s t m e n t

t r o u g h ( T r a d i t i o n a l  m e thod ) ( P h a r m a c o k i n e t i c  me thod )

IM I v ( i n f ) T o t a l I V ( i n f ) I V ( i n f ) T o t a l

w i t h i n  t h e r a p e u t i c 3 2 . 6 5 ( 1 6 ) 3 3 . 3 3 ( 9 ) 3 2 . 8 9 ( 2 5 ) 3 6 ( 9 ) 7 5 ( 1 2 ) 5 1 . 2 2 ( 2 1 )

n o t  w i t h i n  
t h e r a p e u t i c

6 7 . 3 5 ( 3 3 ) 6 6 . 6 7 ( 1 8 ) 6 7 . 1 1 ( 5 1 ) 6 4 ( 1 6 ) 2 5 ( 4 ) 4 8 . 7 8 ( 2 0 )

B ะ Peak o n l y  was c o n s i d e r e d

P e r c e n t a g e  o f P a t i e n t s  (N)

Peak c o n c e n t r a t i o n I n i t i a l  dosage  r e g im e n A f t e r  d o sage  a d j u s t m e n t

w i t h i n ( T r a d i t i o n a l  me thod ) ( P h a r m a c o k i n e t i c  me thod )

IM I V ( i n f ) T o t a l I V ( i n f ) I v ( i n f ) T o t a l

T 7 7 . 5 5 ( 3 8 ) 8 1 . 4 8 ( 2 2 ) 7 8 . 9 5 ( 6 0 ) 8 0 ( 2 0 ) 1 0 0 ( 1 6 ) 8 7 . 8 0 ( 3 6 )

ร 1 8 . 3 7 ( 9 ) 1 8 . 5 2 ( 5 ) 1 8 . 4 2 ( 1 4 ) 4 ( 1 ) - 2 . 4 4 ( 1 )

0 4 . 0 8 ( 2 ) - 2 . 6 3 ( 2 ) 1 6 ( 4 ) - 9 . 7 6 ( 4 )
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Figure 1 Comparison between Traditional and Pharmacokinetic method
A : Both Peak and Trough were considered

ffiS Traditional B i  Pharmacokinetic 
by IM or IV infusion by IV infusion
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B : Peak concentration only was considered
KM Traditional H i  Pharmacokinetic 

by IM or IV infusion by IV infusion
120%

100%

80%

60%

40%
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0%
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Therapeut ic Subtherapeut ic  Over therapeut ic
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C ะ Trough only was considered .

T rough

c o n c e n t r a t i o n

P e r c e n t a g e  o f  P a t i e n t s  (N)

I n i t i a l  dosage  r e g im e n A f t e r  do sage  a d j u s t m e n t

w i t h i n ( T r a d i t i o n a l  me thod ) ( P h a r m a c o k i n e t i c  me thod )

IM I v ( i n f ) T o t a l I V ( i n f ) I v ( i n f ) T o t a l

T 3 4 . 6 9 ( 1 7 ) 3 7 . 0 4 ( 1 0 ) 3 5 . 5 3 ( 2 7 ) 4 8 ( 1 2 ) 7 5 ( 1 2 ) 5 8 . 5 4 ( 2 4 )

ร 5 7 . 1 4 ( 2 8 ) 5 1 . 8 5 ( 1 4 ) 5 5 . 2 6 ( 4 2 ) 4 4 ( 1 1 ) 1 8 . 7 5 ( 3 ) 3 4 . 1 5 ( 1 4 )

0 8 . 1 6 ( 4 ) 1 1 . 1 1 ( 3 ) 9 . 2 1 ( 7 ) 8 ( 2 ) 6 . 2 5 ( 1 ) 7 . 3 2 ( 3 )
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C ะ Trough concentration only was considered
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o b t a i n e d  w h e n  p e a k  o n l y  w a s  c o n s i d e r e d  w h i l e  t a b l e  6C a n d  
f i g u r e  1C s h o w e d  t h e  r e s u l t  o b t a i n e d  w h e n  t r o u g h  o n l y  
w a s  c o n s i d e r e d .

T h e  r e s u l t  s h o w e d  t h a t  t h e  p e r c e n t a g e  o f  p a t i e n t s  
w h o s e  p e a k  a n d / o r  t r o u g h  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n s  
w e r e  w i t h i n  t h e  t h e r a p e u t i c  r a n g e  w a s  o b v i o u s l y  h i g h e r  
a f t e r  t h e  d r u g  w a s  a d m i n i s t e r e d  w i t h  p h a r m a c o k i n e t i c  
c a l c u l a t e d  d o s a g e  r e g i m e n  a s  c o m p a r e d  w i t h  t h o s e  o b t a i n e d  
a f t e r  t h e  d r u g  w a s  a d m i n i s t e r e d  w i t h  t r a d i t i o n a l  d o s a g e  
r e g i m e n .  T h e  p e r c e n t a g e  o f  i m p r o v e m e n t  w a s  m u c h  h i g h e r  i f  
t h e  d r u g  w a s  i n i t i a l l y  g i v e n  b y  I V  i n f u s i o n  m e t h o d  a s  
c o m p a r e  t o  t h o s e  p a t i e n t s  w h o  r e c e i v e d  t h e  d r u g  i n i t i a l l y  
b y  IM  m e t h o d .  T h e r e  w e r e  l o w e r  p e r c e n t a g e  o f  p a t i e n t s  
w h o s e  p e a k  a n d / o r  t r o u g h  c o n c e n t r a t i o n s  w a s  w i t h i n  t h e  
s u b t h e r a p e u t i c  r a n g e  a f t e r  t h e  d r u g  w a s  g i v e n  w i t h  t h e  
p h a r m a c o k i n e t i c  c a l c u l a t e d  d o s a g e  r e g i m e n .  H o w e v e r ,  t h e  
p e r c e n t a g e  o f  p a t i e n t s  w h o s e  p e a k  c o n c e n t r a t i o n  w a s  i n  
t h e  o v e r t h e r a p e u t i c  r a n g e  w a s  a  l i t l e  b i t  h i g h e r  a f t e r  
d o s a g e  a d j u s t m e n t  i n  t h e  g r o u p  o f  p a t i e n t s  w h o  i n i t i a l l y  
r e c e i v e d  t h e  d r u g  b y  IM  m e t h o d .

I l l  C o m p a r i s o n  A m o n g  D i f f e r e n t  M e t h o d s  u s e d  f o r  
S e r u m  G e n t a m i c i n  C o n c e n t r a t i o n  P r e d i c t i o n

1 .  C o m p a r i s o n  b e t w e e n  t h e  e q u a t i o n  g e n e r a t e d  f r o m  
f o r e i g n  p o p u l a t i o n  a n d  t h e  e q u a t i o n  g e n e r a t e d  f r o m  T h a i  
p o p u l a t i o n

One  o f  t h e  m e t h o d  g e n e r a l l y  u s e d  f o r  p r e d i c t i n g  
g e n t a m i c i n  c o n c e n t r a t i o n s  w a s  t o  e s t i m a t e  t h e  e l i m i n a t i o n



6 0

r a t e  c o n s t a n t  ( K e l )  f r o m  p a t i e n t s ’ s e r u m  c r e a t i n i n e  
c o n c e n t r a t i o n  u s i n g  e q u a t i o n  p r e v i o u s l y  g e n e r a t e d  f r o m  t h e  
p o p u l a t i o n ’ s p a r a m e t e r s .  T h e  e q u a t i o n  e x t e n s i v e l y  u s e d  i n  
t h e  h o s p i t a l  i n  t h e  U n i t e d  S t a t e s  h a s  b e e n  p u b l i s h e d  
i n  s e v e r a l  l i t e r a t u r e s .

One  o f  t h e  p u r p o s e  h e r e  w a s  t o  c o m p a r e  t h e  
e q u a t i o n  g e n e r a t e d  f r o m  f o r e i g n  p o p u l a t i o n  t o  t h e  e q u a t i o n  
g e n e r a t e d  f r o m  T h a i  p o p u l a t i o n .  T a b l e  7 s h o w e d  t h e  
c r e a t i n i n e  c l e a r a n c e  ( C r C l )  ( o b t a i n e d  f r o m  k n o w i n g  t h e  
p a t i e n t ’ s s e r u m  c r e a t i n i n e )  a n d  t h e  e l i m i n a t i o n  r a t e  
c o n s t a n t  ( K e l )  ( o b t a i n e d  f r o m  k n o w i n g  t h e  p a t i e n t ’ s  s e r u m  
g e n t a m i c i n  c o n c e n t r a t i o n s )  o f  t w e n t y  T h a i  p a t i e n t s .  F i g u r e  
2 s h o w e d  t h e  l i n e a r  r e g r e s s i o n  o f  K e l  v e r s u s  C r C l  f r o m  
t a b l e  7 a n d  t h e  l i n e a r  e q u a t i o n  o b t a i n e d  w a s  i d e n t i f i e d  a s  
t h e  e q u a t i o n  g e n e r a t e d  f r o m  T h a i  p o p u l a t i o n .  T a b l e  8 
c o m p a r e d  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  o f  t w e n t y  T h a i  
p o p u l a t i o n  p a t i e n t s  ( n o t  t h e  s am e  g r o u p  a s  a b o v e ) ,

o b t a i n e d  f r o m  e q u a t i o n s  g e n e r a t e d  f r o m  f o r e i g n  p o p u l a t i o n  
a n d  f r o m  T h a i  p o p u l a t i o n ,  t h e  v o l u m e  o f  d i s t r i b u t i o n  o f  
e a c h  i n d i v i d u a l  i n c l u d e d  i n  t h e  t a b l e  w a s  c a l c u l a t e d  f r o m  
t h e  m e an  v a l u e  0 . 2 6  L / k g . T a b l e  9 s h o w e d  c o m p a r i s o n

b e t w e e n  m e a s u r e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  a n d  t h e  
p r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n s  w h i l e  t a b l e  1 0 A  s h o w e d  
t h e  b i a s  a n d  p r e c i s i o n  o f  t h e  p r e d i c t e d  m e t h o d s  a n d  t a b l e  
1 0B  s h o w e d  s t a t i s t i c a l  t e s t  c o m p a r i n g  t h e  t w o  p r e d i c t e d  
m e t h o d s .

T h e  r e s u l t  o b t a i n e d  s h o w e d  t h a t  t h e  e q u a t i o n  
g e n e r a t e d  f r o m  T h a i  p o p u l a t i o n  w i l l  g i v e  l e s s  b i a s  a n d  
b e t t e r  p r e c i s i o n  w h e n  u s e d  t o  p r e d i c t  t h e  p e a k  a n d
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Table 7 E l i m i n a t i o n  r a t e  c o n s t a n t  ( K e l )  and C r e a t i n i n e  c l e a r a n c e  ( C r C l )  
o f  t h e  f i r s t  20 p a t i e n t s .

P a t i e n t

Number

C r C l 1

( m l / m i n )

K e l ( b l o o d ) 2 
( h o u r - 1 )

1 110 .9247 0 . 2 4 3 0

2 37 .9818 0 . 1 1 7 9

3 85 .5924 0 . 1 4 2 4

4 25 .5570 0 .1 0 3 1

5 99 .6484 0 . 3 4 1 6

6 57 .9208 0 .2 2 7 1

7 98 .1482 0 . 2 9 4 7

8 108 .3271 0 . 2 2 8 6

9 92 .4768 0 . 2 6 1 2

10 89 .1204 0 . 3 1 4 6

11 113 .9227 0 . 3 3 4 3

12 92 .4211 0 . 4 1 8 3

13 70 .0798 0 . 1 9 6 6

14 106 .6503 0 . 3 2 3 4

15 47 .9601 0 . 2 5 0 8

16 84 .7953 0 . 2 2 8 7

17 84 .8131 0 .2 9 7 1

18 43 .7744 0 . 0 5 3 0

19 52 .0610 0 . 1 6 2 8

20 86 .8471 0 . 2 2 1 9

1 C r e a t i n i n e  c l e a r a n c e  was c a l c u l a t e d  f r o m  e q u a t i o n  1 - 4  ( A p p e n d i x  A)

2 E l i m i n a t i o n  r a t e  c o n s t a n t  was c a l c u l a t e d  f r o m  se rum g e n t a m i c i n

c o n c e n t r a t i o n  u s i n g  e q u a t i o n  7 ( A p p e n d i x  A)
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Figure 2 Graph plot between Kel(blood) and CrCI 
Kel (hour-1)
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Table 8 Compa r i son  o f  t h e  E l i m i n a t i o n  R a t e  C o n s t a n t  and Vo lume o f  D i s t r i b u t i o n  
e s t im a t e d  f r om  serum c r e a t i n i n e  u s i n g  t h e  E q u a t i o n s  G e n e r a t e d  f r o m  F o r e i g n  
p o p u l a t i o n  and f r om  T h a i  p o p u l a t i o n  »

P a t i e n t
Number

K e l C s c r J r 1 
( h o u r - 1 )

K e l ( S c r ) t 2 
( h o u r - 1 )

V d (m ean ) 3
( L )

21 0 . 1 4 74 0 . 1 7 9 5 10 .9 2
25 0 .2 0 7 0 0 . 2 4 1 3 1 1 . 7 0
26 0 .2 4 60 0 . 2 8 1 7 1 4 . 3 0
29 0 .2 2 89 0 . 2 6 4 0 13 .0 0
36 0 .1 2 14 0 . 1 5 2 4 11 .4 4
37 0 .3 0 22 0 . 3 4 0 0 1 2 . 2 2
38 0 .3 4 34 0 . 3 8 2 8 12 .2 2
39 0 .2 4 9 0 0 . 2 8 4 8 1 6 . 9 0
40 0 .1 1 6 3 0 . 1 4 7 1 1 2 . 4 8
44 0 .2 2 77 0 . 2 6 2 7 2 0 . 2 8
52 0 .1 6 6 0 0 . 1 9 8 7 1 1 . 7 0
53 0 .2 7 58 0 . 3 1 2 6 2 0 . 8 0
55 0 .3 6 27 0 . 4 0 2 8 1 1 . 7 0
60 0 .1 8 2 6 0 . 2 1 6 0 2 2 . 1 0
63 0 .1 9 09 0 . 2 2 4 6 1 1 . 1 8
69 0 .2 6 44 0 . 3 0 0 8 1 8 . 2 0
70 0 .2 1 10 0 . 2 4 5 4 1 5 . 6 0
72 0 .2 7 06 0 . 3 0 7 3 1 6 . 9 0
75 0 .2 001 0 . 2 3 4 1 14 .5 6
82 0 .3 885 0 . 4 2 9 6 15 .6 0

1 K e l ( S c r ) F  = E l i m i n a t i o n  r a t e  c o n s t a n t  c a l c u l a t e d  f r o m  f o r e i g n
p o p u l a t i o n  p a r a m e t e r  ( K e l ( S c r ) F  = 0 . 0 1 5  + 0 . 0 0 2 3 8  X  

C rC l  )
2 K e l  ( S c r ) T  = E l i m i n a t i o n  r a t e  c o n s t a n t  c a l c u l a t e d  f r o m  T h a i  

p o p u l a t i o n  p a r a m e t e r  ( K e l ( S c r ) T  = 0 . 0 4 2  +
0 .0 0 247  X C r C l  )

= Mean p o p u l a t i o n  v o l um e  o f  d i s t r i b u t i o n  
(Vd = 0 . 2 6  L / k g )

3 Vd (mean)
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T a b l e  9 Compa r i son  be tween  t h e  P r e d i c t e d  se rum g e n t a m i c i n  c o n c e n t r a t i o n  u s i n g  
i n d i v i d u a l  p h a r m a c o k i n e t i c  v a l u e  f r o m  T a b l e  8 and t h e  Measu red  
serum g e n t a m i c i n  c o n c e n t r a t i o n

P a t i e n t
Number

Measured  
T rough  
( p g / m l )

P r e d i c t e d by method Measu red  
Peak  

( p g / m l )

P r e d i c t e d  b y  method

I
( p g / m l )

I I
( p g / m l )

I
( p g / m l )

I I
( p g / m l )

21 1 .03 2 . 5 3 1 . 8 0 4 . 8 5 7 . 6 5 6 . 9 0
25 0 .4 5 1 .7 0 1 . 2 3 4 . 8 9 8 . 0 3 7 . 5 4
26 0 .6 0 0 . 9 7 0 . 7 0 5 . 0 8 6 . 1 2 5 . 8 3
29 0 .4 5 0 . 9 3 0 . 6 8 3 . 0 4 5 . 1 9 4 . 9 2
36 2 .2 1 4 . 3 9 3 . 0 5 7 . 5 9 1 0 .9 2 9 . 5 6
37 2 .2 3 0 . 6 9 0 . 5 0 4 . 8 3 6 . 6 7 6 . 4 4
38 0 .6 7 0 . 3 7 0 . 2 7 3 . 5 8 4 . 8 2 4 . 6 9
39 0 .5 5 0 . 8 0 0 . 5 8 5 . 5 8 5 . 1 5 4 . 9 2
40 1 .7 4 4 . 3 0 2 . 9 6 6 . 8 0 1 0 . 2 8 8 . 9 3
44 0 .5 5 0 . 8 1 0 . 5 9 4 . 3 3 4 . 4 5 4 . 2 1
52 0 .8 4 2 . 5 7 1 .8 4 5 . 6 7 8 . 9 3 8 . 1 8
53 0 .4 9 0 . 6 4 0 . 4 6 4 . 4 8 5 . 0 5 4 . 8 5
55 1 .53 0 . 4 4 0 . 3 1 4 . 8 2 6 . 6 2 6 . 4 5
60 1 .79 1 .14 0 . 8 3 4 . 4 6 4 . 5 0 4 . 1 7
63 1 .94 2 . 0 8 1 .5 1 7 . 3 0 8 . 7 2 8 . 1 1
69 0 . 6 0 0 . 6 4 0 . 4 7 3 . 8 1 4 . 6 9 4 . 4 8
70 0 .6 7 1 .2 3 0 . 8 9 3 . 5 9 5 . 9 7 5 . 6 1
72 1 .3 9 0 . 6 6 0 . 4 8 4 . 5 5 5 . 0 0 4 . 8 0
75 0 . 7 3 1 .46 1 . 0 6 4 . 9 7 6 . 5 5 6 . 1 3
82 1 .0 9 0 . 2 0 0 . 1 4 3 . 5 9 3 . 6 6 3 . 5 8

Method  I = P e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  
K e l ( S c r ) F ,  Vd (mean)

Method I I  = P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  by  
K e l ( S c r ) T ,  Vd (mean)
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T able 10A Measurement o f a b s o lu te  perform ance f o r  p r e d ic te d  peak and trough*

Method B i a s P r e c i s i o n

Mean p r e d i c t i o n  e r r o r ( m e ) Mean s q u a r e d  p r e d i c t i o n  e r r o r ( m s e )

T ro ugh Peak T r o u g h Peak

I 0 . 3 5 + 0 . 2 4 1 . 5 6 + 0 . 2 7 1 . 2 4 + 0 . 4 0 3 . 8 5 + 0 . 9 4

I I - 0 . 0 6 + 0 . 1 8 1 . 1 2 + 0 . 2 2 0 . 6 0 + 0 . 1 7 2 . 1 9 + 0 . 5 0

*A11 d a t a  a r e  e x p r e s s e d  as mean+SD i n  p g / m l  
Method  I  ะ p r e d i c t e d  by K e l ( S c r ) F ,  Vd (mean)  
Method  I I  ะ p r e d i c t e d  by K e l ( S c r ) T ,  Vd (mean)

T a b l e  10B Measurement  o f  r e l a t i v e  p e r f o rm a n c e  f o r  p r e d i c t e d  p e a k  and t r o u g h

T r o u g h P e a k

M e t h o d B i a s  

A  me 

( C F D I )

s t a t i s t i c

t e s t

P r e c i s i o n  

A  mse 

( C F D I )

S t a t i s t i c

t e s t

B i a s  

A  me 
( C F D I )

s t a t i s t i c

t e s t

P r e c i s i o n  

A m s e  

( C F D I )

s t a t i s t i c l  

t e s t

I  VS I I 0 . 4 1

( 0 . 2 4 , 0 . 5 8 )

0 . 6 4

( - 0 . 0 7 , 1 . 3 5 )

NS 0 . 4 4

( 0 . 2 7 , 0 . 6 1 )

1.66
( 0 . 5 7 , 2 . 7 5 )

( C F D I )  ะ 95% c o n f i d e n c e  i n t e r v a l

ร ะ S i g n i f i c a n t  ( c o n f i d e n c e  i n t e r v a l  d i d  n o t  i n c l u d e !  z e r o  )

NS ะ No S i g n i f i c a n t  ( c o n f i d e n c e  i n t e r v a l  i n c l u d e d  z e r o  )
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t r o u g h  s e r u m  g e n t a m i c i n  a s  c o m p a r e d  t o  t h e  e q u a t i o n  
g e n e r a t e d  f r o m  f o r e i g n  p o p u l a t i o n .

2 .  C o m p a r i s o n  a m o n g  f o u r  d i f f e r e n t  p a i r s  o f  
p h a r m a c o k i n e t i c  p a r a m e t e r s  w e r e  u s e d  t o  p r e d i c t  s e r u m  
g e n t a m i c i n  c o n c e n t r a t i o n s

M a j o r i t y  o f  t h e  e q u a t i o n s  u s e d  t o  p r e d i c t  s e r u m  
g e n t a m i c i n  c o n c e n t r a t i o n s  r e q u i r e d  t h e  e s t i m a t i o n  o f  t h e  
i n d i v i d u a l  p a t i e n t ’ s  t w o  s i g n i f i c a n t  p a r a m e t e r s ,  i . e . ,  t h e  
e l i m i n a t i o n  r a t e  c o n s t a n t  a n d  t h e  v o l u m e  o f  d i s t r i b u t i o n .

T h e  e l i m i n a t i o n  r a t e  c o n s t a n t  o f  t h e  p a t i e n t  c o u l d  
b e  o b t a i n e d  f r o m  s e v e r a l  m e t h o d s .  I t  c o u l d  e i t h e r  b e  
c a l c u l a t e d  f r o m  t h e  e q u a t i o n  g e n e r a t e d  f r o m  f o r e i g n  
p o p u l a t i o n  o r  f r o m  t h e  e q u a t i o n  g e n e r a t e d  f r o m  T h a i  
p o p u l a t i o n  a s  a  f o r e m e n t i o n e d  w h i c h  w a s  b a s e d  o n  t h e  
p a t i e n t ’ s  p h y s i c a l  c h a r a c t e r i s t i c s ,  s u c h  a s , w e i g h t , h e i g h t , 
a g e ,  e t c  a n d  t h e  s e r u m  c r e a t i n i n e  c o n c e n t r a t i o n .  T h e s e  
m e t h o d s  d i d  n o t  r e q u i r e  a n y  d a t a  a b o u t  s e r u m  g e n t a m i c i n  
c o n c e n t r a t i o n s .  H o w e v e r ,  i f  a t  l e a s t  t w o  s e r u m  g e n t a m i c i n  
c o n c e n t r a t i o n s  w e r e  k n o w n ,  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  
c o u l d  b e  c a l c u l a t e d  d i r e c t l y  f r o m  t h e s e  t w o  k n o w n  
c o n c e n t r a t i o n s .

T h e  v o l u m e  o f  d i s t r i b u t i o n ,  o n  t h e  o t h e r  h a n d , w e r e  
u s u a l l y  o b t a i n e d  b y  u s i n g  t h e  p o p u l a t i o n ’ s  m e a n  v a l u e ,  
i . e . ,  t h e  v o l u m e  o f  d i s t r i b u t i o n  o f  g e n t a m i c i n  i s  0 . 2 6  
L / k g .  I f  a t  l e a s t  t w o  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n s  
w e r e  k n o w n ,  t h e  v o l u m e  o f  d i s t r i b u t i o n  o f  e a c h  i n d i v i d u a l  
p a t i e n t  c o u l d  b e  o b t a i n e d  f r o m  e q u a t i o n  9 a n d  w a s  
c a l l e d  V d ( b l o o d ) ( A p p e n d i x  A )
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T a b l e  11 s h o w e d  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t s  
o b t a i n e d  f r o m  t h r e e  d i f f e r e n t  m e t h o d s ,  i . e . ,  e q u a t i o n  
o b t a i n e d  f r o m  f o r e i g n  p o p u l a t i o n ,  e q u a t i o n  o b t a i n e d  f r o m  
T h a i  p o p u l a t i o n  a n d  o b t a i n e d  d i r e c t l y  f r o m  t w o  k n o w n  
s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n .  A l s o  i n c l u d e d  i n  t a b l e  11  
w e r e  t h e  v o l u m e  o f  d i s t r i b u t i o n  c a l c u l a t e d  f r o m  t h e  
p o p u l a t i o n ’ s  m ean  v u l u e  a n d  c a l c u l a t e d  f r o m  t h e  k n o w n  
s e r u m  d r u g  c o n c e n t r a t i o n s .

T a b l e  12 s h o w e d  t h e  m e a s u r e d  p e a k  a n d  t r o u g h  
c o n c e n t r a t i o n  o f  e a c h  p a t i e n t  a l o n g  w i t h  t h e  p r e d i c t e d  
v a l u e s  f r o m  f o u r  m e t h o d s .  T h e  f i r s t  m e t h o d  u s e d  t h e  
e l i m i n a t i o n  r a t e  c o n s t a n t  o b t a i n e d  f r o m  f o r e i g n  g e n e r a t e d  
e q u a t i o n ,  K e l ( S c r ) F ,  a n d  t h e  v o l u m e  o f  d i s t r i b u t i o n  w h i c h  
w a s  c a l c u l a t e d  f r o m  t h e  p o p u l a t i o n ’ s  m e a n  v a l u e ,  V d ( m e a n ) .  
T h e  s e c o n d  m e t h o d  u s e d  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  
o b t a i n e d  f r o m  T h a i  p o p u l a t i o n ,  K e l ( S c r ) T ,  a n d  t h e  v o l u m e  
o f  d i s t r i b u t i o n  w h i c h  w a s  c a l c u l a t e d  f r o m  t h e  p o p u l a t i o n ’ s  
m e a n  v a l u e ,  V d ( m e a n ) .  T h e  t h i r d  m e t h o d  u s e d  t h e  
e l i m i n a t i o n  r a t e  c o n s t a n t  o b t a i n e d  d i r e c t l y  f r o m  t w o  k n o w n  
s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n ,  K e l ( b l o o d ) ,  a n d  t h e  v o l u m e  
o f  d i s t r i b u t i o n  w h i c h  w a s  c a l c u l a t e d  f r o m  t h e  p o p u l a t i o n ’ s  
m e a n  v a l u e ,  V d ( m e a n ) .  T h e  f o r t h  m e t h o d  u s e d  t h e  
e l i m i n a t i o n  r a t e  c o n s t a n t  o b t a i n e d  d i r e c t l y  f r o m  t w o  k n o w n  
s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n ,  K e l ( b l o o d ) ,  a n d  t h e  v o l u m e  
o f  d i s t r i b u t i o n  w h i c h  w a s  c a l c u l a t e d  f r o m  t h e  p o p u l a t i o n ’ s  
m e a n  v a l u e ,  V d ( m e a n ) ,  a n d / o r  f r o m  s e r u m  g e n t a m i c i n  
c o n c e n t r a t i o n .

T a b l e  1 3 a  a n d  1 3 b  s h o w e d  t h e  c o m p a r i s o n  a m o n g  f o u r  
d i f f e r e n t  m e t h o d s  b y  m e a s u r e m e n t  o f  t h e  b i a s  a n d  t h e
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p r e c i s i o n  o f  e a c h  p r e d i c t e d  m e t h o d  a s  c o m p a r e d  t o  t h e  
m e a s u r e d  v a l u e  a n d  a l s o  t h e  s t a t i s t i c a l  t e s t  f o r  t h e  
s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  m e t h o d s .

T h e  r e s u l t  s h o w e d  t h a t  t h e  f o u r t h m e t h o d  w h i c h

u s e d  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  e s t i m a t e d f r o m  s e r u m

g e n t a m i c i n  c o n c e n t r a t i o n  a n d  t h e  v o l u m e  o f d i s t r i b u t i o n

e s t i m a t e d  f r o m  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  w h e r e  
p o s s i b l e  ( I f  t h e  d r u g  w a s  a d m i n i s t e r e d  i n i t i a l l y  b y  I V  
i n f u s i o n ,  t h e  v o l u m e  o f  d i s t r i b u t i o n  c o u l d  b e  e s t i m a t e d  
f r o m  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n .  On t h e  o t h e r  h a n d ,  i f  
t h e  d r u g  w a s  a d m i n i s t e r e d  i n i t i a l l y  b y  I M ,  t h e  v o l u m e  o f  
d i s t r i b u t i o n  c o u l d  n o t  b e  e s t i m a t e d  f r o m  s e r u m  g e n t a m i c i n  
c o n c e n t r a t i o n .  T h e  p o p u l a t i o n ’ s  m e a n  v a l u e  w o u l d  b e  u s e d

i n  t h e s e  c a s e s )  s h o w e d  l e a s t  b i a s  a n d  b e s t p r e c i s i o n  a s

c o m p a r e d  t o  t h e  m e a s u r e d  v a l u e .  S t a t i s t i c a l t e s t  b e t w e e n

m e t h o d s  s h o w e d  t h a t  t h e  t h i r d  m e t h o d r e s u l t e d  i n

s i g n i f i c a n t  h i g h e r  b i a s  b u t  n o t  s i g n i f i c a n t i n  p r e c i s i o n

t h a n  t h e  f o r t h  m e t h o d .  T h e  s e c o n d  a n d  t h e  t h i r d  m e t h o d s  
w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  o t h e r  i n  b o t h

b i a s  a n d  p r e c i s i o n .  T h e  f i r s t  m e t h o d ,  o n  t h e o t h e r  h a n d ,

w a s  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  s e c o n d , t h e  t h i r d  a n d

t h e  f o u r t h  m e t h o d s  i n  b o t h  t h e  b i a s  a n d  t h e  
m o s t  v a l u e s .

p r e c i s i o n  o f

I t  w a s  t h e r e f o r e  c a m e  t o  t h e  c o n c l u s i o n  t h a t  
w h e n e v e r  p o s s i b l e  t h e  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n s  
o f  t h e  p a t i e n t s  s h o u l d  b e  o b t a i n e d  a n d  t h e  e l i m i n a t i o n  
r a t e  c o n s t a n t  a n d  v o l u m e  o f  d i s t r i b u t i o n  s h o u l d  b e  
e s t i m a t e d  f r o m  t h e s e  s e r u m  c o n c e n t r a t i o n s .  T h i s  w o u l d  b e

t h e  m o s t  a c c u r a t e  p a r a m e t e r s  u s e d  f o r  p r e d i c t i n g  t h e  l a t e r
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T a b l e  1 1  C o m p a r i s o n  o f  t h e  E l i m i n a t i o n  r a t e  c o n s t a n t  a n d  v o l u m e  o f  
d i s t r i b u t i o n  e s t i m a t e d  f r o m  s e r u m  c r e a t i n i n e  a n d  s e r u m  
g e n t a m i c i n  c o n c e n t r a t i o n  i n  p a t i e n t s  w h o s e  d o s a g e  r e g i m e n  
w e r e  a d j u s t e d  b y  p h a r m a c o k i n e t i c  m e t h o d .

P a t i e n t
N u m b e r

K e l ( S c r ) r 1 K e l ( S c r ) T 2 K e l ( b l o o d ) 3 V d ( m e a n ) 4 V d ( b l o o d ) 5

4 0 . 0 7 5 8 0 . 1 0 5 1 0 . 1 0 3 1 1 1 . 1 8 1 3 . 3 2
5 0 . 2 5 2 2 0 . 2 8 8 1 0 . 3 4 1 6 1 3 . 5 2 1 7 . 7 9
8 0 . 2 7 2 8 0 . 3 0 9 6 0 . 2 2 8 6 1 7 . 1 6 -
9 0 . 2 3 5 1 0 . 2 7 0 4 0 . 2 6 1 2 1 2 . 2 2 -

1 1 0 . 2 8 6 1 0 . 3 2 3 4 0 . 3 3 4 3 1 5 . 3 4 -
1 2 0 . 2 3 5 0 0 . 2 7 0 3 0 . 4 1 8 3 1 2 . 7 4 -
1 4 0 . 2 6 8 9 0 . 3 0 5 4 0 . 3 2 3 4 1 5 . 8 6 -
1 6 0 . 2 1 6 8 0 . 2 5 1 4 0 . 2 2 8 7 1 5 . 0 8 2 6 . 1 9
1 7 0 . 2 1 6 9 0 . 2 5 1 5 0 . 2 9 7 1 1 4 . 0 4 2 0 . 0 3
1 8 0 . 1 1 9 2 0 . 1 5 0 1 0 . 0 5 3 0 1 6 . 6 4 -
1 9 0 . 1 3 8 9 0 . 1 7 0 6 0 . 1 6 2 8 1 2 . 2 2 -
2 0 0 . 2 2 1 7 0 . 2 5 6 5 0 . 2 2 1 9 1 6 . 1 2 -
2 2 0 . 2 8 3 2 0 . 3 2 0 3 0 . 2 6 3 7 1 6 . 1 2 -
2 5 0 . 2 0 7 0 0 . 2 4 1 3 0 . 3 4 0 8 1 1 . 7 0 1 6 . 3 1
2 6 0 . 2 4 6 0 0 . 2 8 1 7 0 . 3 0 5 2 1 4 . 3 0 1 6 . 2 5
2 9 0 . 2 2 8 9 0 . 2 6 4 0 0 . 2 7 2 9 1 3 . 0 0 2 1 . 1 9
3 2 0 . 2 5 0 0 0 . 2 8 5 9 0 . 2 2 5 9 1 4 . 8 2 -
3 5 0 . 3 0 3 9 0 . 3 4 1 8 0 . 2 7 0 8 1 5 . 0 8 -
3 6 0 . 1 2 1 4 0 . 1 5 2 4 0 . 1 7 6 3 1 1 . 4 4 1 3 . 7 6
3 7 0 . 3 0 2 2 0 . 3 4 0 0 0 . 1 1 0 4 1 2 . 2 2 2 8 . 6 2
3 8 0 . 3 4 3 4 0 . 3 8 2 8 0 . 2 3 9 4 1 2 . 2 2 1 8 . 9 4
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C o n t i n u e d

P a t i e n t
N u m b e r

K e l f S c r Î F 1 K e l ( S c r ) T 2 K e l ( b l o o d ) 3 V d ( m e a n ) 4 V d ( b l o o d ) 5

3 9 0 . 2 4 9 0 0 . 2 8 4 8 0 . 3 3 1 0 1 6 . 9 0 1 4 . 4 2
4 1 0 . 2 0 1 2 0 . 2 3 5 2 0 . 3 0 5 5 1 1 . 9 6 -
4 2 0 . 2 2 6 2 0 . 2 6 1 2 0 . 3 3 4 9 1 4 . 8 2 -
5 0 0 . 2 6 3 3 0 . 2 9 9 7 0 . 3 4 2 1 1 4 . 3 0 -
5 1 0 . 2 3 0 5 0 . 2 6 5 6 0 . 4 4 5 5 1 6 . 3 8 -
5 2 0 . 1 6 6 0 0 . 1 9 8 7 0 . 2 7 2 8 1 1 . 7 0 1 5 . 1 5
5 8 0 . 1 4 7 1 0 . 1 7 9 1 0 . 3 0 1 5 1 1 . 9 6 -
5 9 0 . 2 4 0 4 0 . 2 7 5 9 0 . 1 2 0 8 1 4 . 0 4 -
6 1 0 . 2 0 8 4 0 . 2 4 2 7 0 . 2 4 5 8 1 1 . 1 8 -
6 4 0 . 2 9 3 6 0 . 3 3 1 1 0 . 3 3 3 7 1 6 . 9 0 -
6 8 0 . 2 1 0 6 0 . 2 4 5 0 0 . 2 8 2 9 1 2 . 4 8 -
6 9 0 . 2 6 4 4 0 . 3 0 0 8 0 . 2 6 4 1 1 8 . 2 0 2 2 . 8 2
7 0 0 . 2 1 1 0 0 . 2 4 5 4 0 . 2 2 3 8 1 5 . 6 0 2 5 . 3 0
7 1 0 . 1 7 1 0 0 . 1 0 0 1 0 . 1 3 3 4 1 5 . 6 0 -
7 5 0 . 2 0 0 1 0 . 2 3 4 1 0 . 2 7 4 0 1 4 . 5 6 1 7 . 2 5
7 7 0 . 2 1 1 7 0 . 2 4 6 1 0 . 3 2 5 4 1 0 . 9 2 -
7 8 0 . 3 5 5 3 0 . 3 9 5 2 0 . 3 0 1 5 1 4 . 3 0 -

8 0 0 . 0 9 3 2 0 . 1 2 3 2 0 . 0 6 7 4 2 0 . 0 2 -
8 2 0 . 3 8 8 5 0 . 4 2 9 6 0 . 1 7 0 3 1 5 . 6 0 2 2 . 2 2

1 K e l ( S c r ) F  =  E l i m i n a t i o n  r a t e  c o n s t a n t  c a l c u l a t e d  f r o m  f o r e i g n  p o p u l a t i o n
p a r a m e t e r

2 K e l ( S c r ) î  =  E l i m i n a t i o n  r a t e  c o n s t a n t  c a l c u l a t e d  f r o m  T h a i  p o p u l a t i o n
p a r a m e t e r

3 K e l ( b l o o d )  =  E l i m i n a t i o n  r a t e  c o n s t a n t  c a l c u l a t e d  f r o m  s e r u m  c o n c e n t r a t i o n
4  V d ( m e a n )  =  V o l u m e  o f  d i s t r i b u t i o n  c a l c u l a t e d  f r o m  m e a n  V d ( = 0 . 2 6  L / k g )
5 V d ( b l o o d )  =  V o l u m e  o f  d i s t r i b u t i o n  c a l c u l a t e d  f r o m  s e r u m  c o n c e n t r a t i o n
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T a b l e  1 2  C o m p a r i s o n  b e t w e e n  t h e  P r e d i c t e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n
e s t i m a t e d  b y  u s i n g  i n d i v i d u a l  p h a r m a c o k i n e t i c  v a l u e  f r o m  T a b l e  1 1  
a n d  t h e  M e a s u r e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n

1----------------- 1 1 
1 M e a s u r e d  1 P r e d i c t e d b y  m e t h o d

i i
1M e a u r e d  1 P r e d i c t e d  b y  m e t h o d

1

1 P a t i e n t
j 1

1 N u m b e r 1 1 I  1 I I  1 I I I  1 I V 1 1 I  1 I I  1 I I I  1 I V  1
| ( j j g / m l )  1

J ---------------------น
< p s / « l ) l
----------------- น

( f i g / m l ) |
1

-----------------L

( y g / m l ) |  ( p g / m l )
1- - - - - - - - - - - - 1- - - - - - - - - - - - - - -

1 ( j i g / m l  )  1
1 1 

_I______________ น

( u g / m l ) | ^ g / m l ) 1
1 I_ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ น

( V J g / m l )  1 
1

___________ L
( แ ร / เ ท ! )  1

4 1 3 . 5 9
1
11 3 . 6 9

1
1i 2 . 1 8  1 2 . 2 5  1 1 . 8 9

1
1 6 . 0 2

1
11 8 . 8 1

!
!1 7 . 2 9

1
1I 7 . 3 7

1
1 6 . 1 8

5 1 1 . 1 3
1
11 2 . 2 3

!
11 1 . 7 2  1 1 . 1 9  1 0 . 9 1

1
11 8 . 6 5

1
1t 8 . 9 1

1
1i 8 . 3 7

1
11 7 . 8 0

1
11 5 . 9 3

8 1 0 . 3 5
1
11 0 . 7 1

1
11 0 . 5 2  1 1 . 0 6  1 1 . 0 6

1
11 5 . 2 0

1
11 5 . 5 3

1
11 5 . 3 0

1
11 5 . 9 0

1
11 5 . 9 0

9 1 1 . 3 6
1
11 1 . 3 3

1
11 0 . 9 7  1 1 . 0 5  1 1 . 0 5

1
11 7 . 3 5

1
11 7 . 7 4

1
11 7 . 3 5

1
11 7 . 4 4

!
11 7 . 4 4

11 1 1 . 1 8
1
11 1 . 3 8

1
11 1 . 0 7  1 0 . 9 9  1 0 . 9 9

1
11 6 . 5 7

1
11 6 . 6 6

1
11 6 . 3 3

1
11 6 . 2 4

I
11 6 . 2 4

12 1 2 . 3 5
1
11 2 . 4 2

1
11 1 . 8 6  1 0 . 7 0  1 0 . 7 0

1
11 7 . 7 7

1
!1 8 . 8 2

1
11 8 . 2 3

1
11 6 . 9 4

1
11 6 . 9 4

14 1 0 . 9 0
1
11 1 . 5 1

1
11 1 . 1 7  1 1 . 0 3  1 1 . 0 3

1
11 6 . 0 5

1
11 6 . 6 3

1
11 6 . 2 6

1
11 6 . 1 2

1
i1 6 . 1 2

16 1 1 . 3 2
1
11 1 . 5 0

1
1! 1 . 0 9  1 1 . 3 4  1 0 . 7 7

1
11 8 . 1 6

1
11 7 . 6 3

1
11 7 . 1 9

1
11 7 . 4 6

1
11 4 . 3 0

17 1 0 . 4 8
1
11 2 . 6 7

1
11 2 . 0 5  1 1 . 4 8  1 1 . 0 3

1
11 5 . 3 7

1
11 8 . 8 1

1
11 8 . 1 6

1
11 7 . 5 6

1
11 5 . 3 0

18 1 0 . 7 0
1
11 0 . 3 0

1
11 0 . 1 4  1 1 . 9 0  1 1 . 9 0

1
i1 5 . 4 4

1
11 4 . 9 5

1
11 4 . 7 6

1
11 6 . 5 9

1
1 6 . 5 9

19 1 0 . 4 7
1
11 1 . 3 8

1
1 0 . 8 9  1 0 . 9 9  1 0 . 9 9

I
11 3 . 3 9

1
11 6 . 8 2

1
!1 6 . 3 0

1
11 6 . 4 1

1
11 6 . 4 1

2 0 1 0 . 6 3
1
11 1 . 0 7

1
1 0 . 7 8  1 1 . 0 7  1 1 . 0 7

1
11 4 . 7 8

1
11 5 . 6 6

1
11 5 . 3 4

I
11 5 . 6 6

I
11 5 . 6 6

2 2 1 0 . 4 8
1
11 0 . 6 9

i
11 0 . 5 1  1 0 . 8 2  1 0 . 8 2

!
11 3 . 3 4

1
11 5 . 8 1

1
11 5 . 5 9

1
11 5 . 9 5

1
11 5 . 5 9

2 5 1 0 . 7 3
1
11 3 . 2 9

1
11 2 . 5 1  1 1 . 2 5  1 0 . 8 9

1
1i 5 . 1 9

1
11 1 0 . 2 8

1
11 9 . 4 7

I
11 8 . 1 2

1
11 5 . 8 3

2 6 1 1 . 1 6
1
11 1 . 7 6

1
11 1 . 3 6  1 1 . 1 5  1 1 . 0 1

1
11 6 . 3 6

1
11 6 . 8 2

1
11 6 . 4 0

!
!1 6 . 1 8

1
ii 5 . 4 4

2 9 1 0 . 8 2
1
11 2 . 7 6

1
1j 2 . 1 2  1 1 . 9 9  1 1 . 2 2

1
11' 8 . 0 2

1
11 9 . 7 3

1
11 9 . 0 7

1
11 8 . 9 3

1
11 5 . 4 8

3 2 1 0 . 7 4
!
11 0 . 9 0

1
11 0 . 6 6  1 1 . 1 2  1 1 . 1 2

1
11 5 . 0 5

1
11 5 . 8 7

1
11 5 . 6 0

1
11 6 . 1 1

1
11 6 . 1 1

3 5 1 0 . 7 5
1
1t 1 . 1 0

1
11 0 . 8 5  1 1 . 3 9  1 1 . 3 9

1
11 4 . 9 4

1
11 5 . 8 7

1
11 5 . 6 0

1
11 6 . 1 8

!
11 6 . 1 8

3 6 1 1 . 8 4
1
11 3 . 2 9

1
11 2 . 2 8  1 1 . 7 7  1 1 . 4 7

I
11 7 . 7 3

1
11 8 . 1 9

1
11 7 . 1 7

1
11 6 . 6 4

1
11 5 . 5 2

3 7 1 1 . 2 9
1
11 0 . 2 4

1
11 0 . 1 5  1 3 . 0 5  1 1 . 3 0

1
11 3 . 5 4

1
!1 7 . 8 0

1
11 7 . 6 6

1
11 1 0 . 8 4

1
11 4 . 6 3

3 8 1 1 . 9 1
1
11 1 . 3 0

1
11 1 . 0 1  1 2 . 7 1  1 1 . 7 5

1
11 7 . 5 3

1
11 8 . 6 2

1
11 8 . 2 8

1
11 1 0 . 1 2

t
11 6 . 5 3

3 9 1 2 . 3 3  
1

1
11

1 . 8 2
1
11

1 . 4 1  1 1 . 0 2  1 1 . 2 0
I
11

7 . 9 1
1
11

7 . 1 8
1
11

6 . 7 4
1
11

6 . 3 2
1
11

7 . 4 1
I-------------1-------------- 1________ I________ I________ I___________I__________I________ I________ I________ I________ I
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C o n t i n u e d

P a t i e n t
N u m b e r

M e a s u r e d

T r o u g h  
( แ g / m l )

P r e d i c t e d  b y  m e t h o d

( แ ร / m l )
I I

( แ g / m l )
I I I

( แ g / m l )
I V

( แ g / m l )

M e a s u r e d

P e a k  
( แ g / m l )

P r e d i c t e d  b y  m e t h o d

( แ g / m l )
I I

( แ ร / ml)
I I I

( แ g / m l )
I V

( แ ร / ml )

4 1
1
!1 0 . 3 7

1
11 3 . 0 0  1 2 . 2 9  1 1 . 3 8

1
11 1 . 3 8 1 3 . 9 5 00oG> 8 . 3 4

1
11 7 . 3 8

!
11 7 . 3 8

4 2
1
11 0 . 1 1

1
11 2 . 4 8  1 1 . 9 0  1 1 . 1 4

1
11 1 . 1 4 1 1 6 . 6 3 8 . 5 9  1 7 . 9 9

1
11 7 . 1 8

1
11 7 . 1 8

5 0
1
11 0 . 7 9

I
11 1 . 9 4  1 1 . 5 0  1 1 . 1 2

1
11 1 . 1 2 1 5 . 2 1 8 . 2 5  1 7 . 7 8

1
11 7 . 3 8

1
11 7 . 3 8

5 1
1
11 1 . 0 0

1
1« 2 . 1 7  1 1 . 6 6  1 0 . 5 1

1
11 0 . 5 1 1 6 . 2 1 7 . 7 0  1 7 . 1 7

1
11 5 . 8 8

1
11 5 . 8 8

5 2
1
11 1 . 2 4

1
11 3 . 2 1  1 2 . 3 0  1 1 . 1 6

1
!1 0 . 9 0 1 6 . 1 2 1 1 . 1 6  1 1 0 . 2 2

1
11 9 . 0 0

1
11 6 . 9 6

5 8
1
11 0 . 3 0

1
11 3 . 0 9  1 2 . 1 9  1 0 . 7 1

1
11 0 . 7 1 1 5 . 1 3 9 . 3 2  1 8 . 4 0

1
11 6 . 8 2

1
11 6 . 8 2

5 9
1
11 0 . 6 0

1
11 0 . 3 6  1 0 . 2 3  1 1 . 8 0

I
1t 1 . 8 0 1 9 . 8 1 5 . 6 9  1 5 . 5 2

1
11 7 . 2 2

1
11 7 . 2 2

6 1
1
11 1 . 0 2

1
11 1 . 7 5  1 1 . 2 7  1 1 . 2 4

1
1i 1 . 2 4 1 4 . 0 7 8 . 3 8  1 7 . 8 7

1
11 7 . 8 3

1
11 7 . 8 3

64
1
11 1 . 0 2

1
11 1 . 3 2  1 1 . 0 2  1 1 . 0 0

1
11 1 . 0 0 1 6 . 4 6 6 . 6 4  1 6 . 3 2 1 6 . 3 0 11 6 . 3 0

6 8
1
11 0 . 6 7

1
11 2 . 6 6  1 2 . 0 4  1 1 . 5 4

1
11 1 . 5 4 1 6 . 2 6 8 . 4 8  1 7 . 8 3

1
!1 7 . 3 2

1
11 7 . 3 2

6 9
1
11 1 . 4 7

1
11 1 . 5 1  1 1 . 1 7  1 1 . 5 2

1
1i 1 . 2 1 1 4 . 1 6 6 . 4 7  1 6 . 1 1

1
1 6 . 4 7

1
11 5 . 1 6

70
I
11 2 . 3 1

1
11 2 . 6 5  1 2 . 0 3  1 2 . 4 0

1
!1 1 . 4 8 1 6 . 0 2 8 . 4 7  1 7 . 8 3

1
1 8 . 2 1

1
!1 5 . 0 6

71
1
1 1 . 7 4

1
11 3 . 8 8  1 2 . 2 6  1 1 . 3 4

1
11 1 . 3 4 1 5 . 6 7 8 . 7 8  1 7 . 1 5 11 6 . 2 1

1
11 6 . 2 1

75
1
;1 1 . 0 8

1
11 2 . 4 9  1 1 . 9 0  1 1 . 4 1

1
11 1 . 1 9 1 5 . 7 4 7 . 4 9  1 6 . 8 7

1
11 6 . 3 6

1
11 5 . 3 7

77
1
11 1 . 2 9

1
11 3 . 0 2  1 2 . 3 1  1 1 . 3 2

1
11 1 . 3 2 1 1 0 . 6 3 9 . 6 7  1 8 . 9 3

1
11 7 . 8 8

1
11 7 . 8 8

78
1
!1 1 . 1 5

1
11 0 . 8 2  1 0 . 6 4  1 1 . 1 8

1
11 1 . 1 8 1 5 . 1 5 5 . 8 2  1 5 . 6 0

1
11 6 . 2 1

1
11 6 . 2 1

8 0
1
11 1 . 8 9

1
11 0 . 4 9  1 0 . 2 3  1 1 . 0 1

1
11 1 . 0 1 1 5 . 5 2 4 . 3 7  1 4 . 0 9

1
i1 4 . 9 0

1
1 4 . 9 0

8 2
1
11 0 . 6 5

1
11

0 . 3 3  1 0 . 2 4  1 2 . 3 0
1
11

1 . 6 2 1 6 . 0 3 6 . 1 0  1 5 . 9 6
1
11

8 . 2 6
1
11

5 . 8 0

M e t h o d  I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( S c r ) F , V d ( m e a n )  
M e t h o d  I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( S c r ) T I V d ( m e a n )  
M e t h o d  I I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( b l o o d ) ,  v d ( m e a n )  
M e t h o d  I V  = P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( b l o o d ) ,  V d ( b l o o d )

and Vd (mean)
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Table 13A Measurement o f ab so lu te performance fo r  p red icted  peak and trough*

B i a s

M e t h o d M e a n  p r e d i c t i o n  e r r o r ( m e )

T r o u g h Peak

P r e c i s i o n

M e a n  s q u a r e d  p r e d i c t i o n  e r r o r ( m s e )

T r o u g h P e a k

I I

I I I

I V

0 . 7 1 + 0 . 1 6

0 . 2 1 + 0 . 1 4

0 . 2 3 + 0 . 1 2

0 . 0 3 + 0 . 1 1

1 . 2 6 + 0 . 3 9

0 . 7 3 + 0 . 3 8

0 . 7 6 + 0 . 4 0

- 0 . 1 0 + 0 . 3 6

1 . 5 6 + 0 . 2 1

0 . 7 8 + 0 . 1 7

0 . 5 8 + 0 . 1 3

0 . 4 4 + 0 . 1 1

7 . 6 0 + 1 . 9 3

6 . 1 1 + 2 . 0 0

6 . 6 8 + 2 . 5 3

5 . 0 6 + 2 . 2 5

• A l l  d a t a  a r e  e x p r e s s e d  a s  m e a n + S D  i n  p g / m l  
M e t h o d  I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( S c r ) F , V d ( m e a n )
M e t h o d  I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( S c r ) T , V d ( m e a n )  
M e t h o d  I I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( b l o o d ) ,  V d ( m e a n )  
M e t h o d  I V  = P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  K e l ( b l o o d ) ,  v d ( b l o o d )

and Vd (mean)
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Table 13B Measurement o f r e la t iv e  performance fo r  p red icted  peak and trough
- - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - - - - - - -

1
1
1

T r o u g h
า
1
1
1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

P e a k

1 1 
1 B i a s  1
1 A me
1 ( C F D I )  1 
1 1 _ _ _ _ _ _ _ _ _ ;_ _ _ _ _ _ _ _ _ _ _ _ _

s t a t i s t i c
t e s t

i i
1 p r e c i s i o n  1 
1 1 
1 A  ®se 1
1 ( C F D I )  1 
1 1 1 1

1 I 
s t a t i s t i c l  B i a s  1 

1 1 
t e s t  1 A  me 1

1 ( C F D I )  1 
1 1_ _ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _  1

- - - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - - - - - 1
1 1 

s t a t i s t i c l  p r e c i s i o n  1 
1 1 

t e s t  | A “ s e  1
1 ( C F D I )  1 
1 1

s t a t i s t i c
t e s t

1 1 
I  VS  I I  1 0 . 5 0  1 1 ร 1 0 . 7 8 ร 1 1 

1 0 . 5 3  1 ร
— 1- - - - - - - - - - - - - - - - - - - - - r~

1 1 . 4 9 ร
1 ( 0 . 4 0 , 0 . 6 0 )  1 
1 1

1 ( 0 . 3 4 , 1 . 2 2 ) 1  
1 1

1 ( 0 . 4 3 , 0 . 6 3 ) 1  
1 1

1 ( 0 . 4 4 , 2 . 5 4 )  1 
1 1

1 1 
I  VS  I I I  1 0 . 4 8  1 ร

1 1 
1 0 . 9 8 ร

1 1 
1 1 
1 0 . 5 0  1 ร

1 1 
1 1 
1 0 . 9 2  1 NS

1 ( 0 . 1 0 , 0 . 8 6 )  1 
1 1 1 1

1 ( 0 . 2 3 , 1 . 7 3 ) 1  
1 1

1 ( 0 . 1 0 , 0 . 9 0 ) 1  
1 1

1 ( - 2 . 0 3 , 3 . 8 )  1 
1 1

1 1 
I  V S  I V  1 0 . 6 8  1 ร 1 1 . 1 2 ร

1 1 
1 1 . 3 6 ร

1
1 2 . 5 4 NS

1 ( 0 . 3 4 , 1 . 0 2 )  1 
1 1

1 ( 0 . 3 7 , 1 . 8 7 ) 1
1 I

1 ( 0 . 8 5 , 1 . 8 6 ) 1  
1 1

1 ( - 0 . 3 5 , 5 . 4 3 ) 1  
1 1

1 1 
I I  VS  n i l  0 . 0 2  1 NS

1 1 
1 1 
1 0 . 2 0  1 NS

1 1 
1 0 . 0 3 NS

1 1 
1 0 . 5 7 NS

1 ( - 0 . 2 8 , 0 . 3 2 )  1 
1 1

1 ( - 0 . 2 0 , 0 . 6 0 ) 1  
1 1

1 ( - 0 . 2 9 , 0 . 3 5 ) 1  
1 1

1 ( - 1 . 7 5 , 2 . 8 9 ) 1  
1 1

1 I 
1 1 

I I  VS  I V  1 0 . 1 8  1 NS
1 1 
1 0 . 3 4 NS

1 1 
1 0 . 8 3 ร 1 2 . 5 4 NS

1 ( - 0 . 0 8 , 0 . 4 4 )  1 
1 1

1 ( - 0 . 0 4 , 0 . 7 2 ) 1  
1 1

1 ( 0 . 3 8 , 1 . 2 7 )  1 
1 1

1 ( - 0 . 3 5 , 5 . 4 3 ) 1  
1 1

1 1 
1 1 

I I I  VS  I V |  0 . 2 0  1 ร
1 1 
1 0 . 1 4 NS

1 1 
1 1 
1 0 . 8 6  1 ร 1 1 . 6 2 NS

1 ( 0 . 0 8 , 0 . 3 2 )  1
1 1 1 1

1 ( - 0 . 0 6 , 0 . 3 4 ) 1
1 i

1 ( 0 . 4 0 , 1 . 3 2 )  1 
1 1

1( - 1 . 2 5 , 4 . 4 9 ) 1
I 1

C F D I  ะ 9 5 *  c o n f i d e n c e  i n t e r v a l
ร  = S i g n i f i c a n t  (  c o n f i d e n c e  i n t e r v a l  d i d  n o t  i n c l u d e  z e r o )  

NS = No  s i g n i f i c a n t  < c o n f i d e n c e  i n t e r v a l  i n c l u d e d  z e r o )
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s e r u m  d r u g  c o n c e n t r a t i o n s .  I f  t h e  v o l u m e  o f  d i s t r i b u t i o n  
c o u l d  n o t  b e  o b t a i n e d  f r o m  s e r u m  c o n c e n t r a t i o n s  a s  i n  t h e  
c a s e  w h i c h  t h e  d r u g  w a s  i n i t i a l l y  g i v e n  b y  I M  m e t h o d  a n d  
t h e  p o p u l a t i o n ’ s  m e a n  v a l u e  f o r  v o l u m e  o f  d i s t r i b u t i o n  
s h o u l d  b e  u s e d ,  t h e  u s e  o f  p r e - g e n e r a t e d  e q u a t i o n  f r o m  
T h a i  p o p u l a t i o n  ( t h e  s e c o n d  m e t h o d )  o r  t h e  u s e  o f  
i n d i v i d u a l  s e r u m  d r u g  c o n c e n t r a t i o n s  ( t h e  t h i r d  m e t h o d )  t o  
e s t i m a t e  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  w o u l d  r e s u l t  i n  
t h e  s a m e  a c c u r a c y  i n  p r e d i c t i o n .  T h e  e l i m i n a t i o n  r a t e  
c o n s t a n t  o b t a i n e d  f r o m  e q u a t i o n  p r e - g e n e r a t e d  f r o m  f o r e i g n  
p o p u l a t i o n  w o u l d  g i v e  h i g h e s t  b i a s  a n d  l e a s t  p r e c i s i o n  
w h e n  a p p l i e d  t o  p r e d i c t  t h e  l a t e r  s e r u m  d r u g  
c o n c e n t r a t i o n s  o r  c a l c u l a t e d  t h e  s u i t a b l e  d o s a g e  r e g i m e n .

E f f e c t  o f  t h e  i n i t i a l l y  r o u t e  o f  a d m i n i s t r a t i o n ,  
I V  i n f u s i o n  o r  I M  w a s  a l s o  a n a l y z e d  s e p a r a t e l y .  T a b l e  1 4 ,  
t a b l e  1 5 A  a n d  t a b l e  1 5 A  s h o w e d  t h e  r e s u l t  o f  p a t i e n t s  
w h o  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  I V  i n f u s i o n  o n l y  
w h i l e  t a b l e  1 6 ,  t a b l e  1 7 A  a n d  t a b l e  1 7 B  i n c l u d e d  o n l y  t h e  
r e s u l t  o f  p a t i e n t s  w h o  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  
I M .  T h e  r e s u l t  o b t a i n e d  i n d i c a t e d  t h a t  i f  d o s a g e  
a d j u s t m e n t  w a s  r e q u i r e d  i n  p a t i e n t  w h o  i n i t i a l l y  r e c e i v e d  
g e n t a m i c i n  b y  I V  i n f u s i o n  a n d  t h e  s e r u m  d r u g  
c o n c e n t r a t i o n s  o f  t h e  p a t i e n t s  c o u l d  b e  o b t a i n e d ,  t h e s e  
d a t a  s h o u l d  b e  u s e d  t o  e s t i m a t e  b o t h  t h e  e l i m i n a t i o n  r a t e  
c o n s t a n t  a n d  v o l u m e  o f  d i s t r i b u t i o n  o f  t h e  i n d i v i d u a l  
p a t i e n t  ( t h e  f o r t h  m e t h o d ) ,  t h e n  t h e  l e a s t  b i a s  a n d  
p r e c i s i o n  e r r o r  c o u l d  b e  o b t a i n e d .  H o w e v e r ,  i f  t h e  
p a t i e n t ’ s  s e r u m  d r u g  c o n c e n t r a t i o n  c o u l d  n o t  b e  o b t a i n e d ,  
t h e  p r e - g e n e r a t e d  e q u a t i o n  f r o m  T h a i  p o p u l a t i o n  ( t h e  
s e c o n d  m e t h o d )  s h o u l d  b e  u s e d  t o  e s t i m a t e  t h e  e l i m i n a t i o n
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T a b l e  14  C o m p a r i s o n  b e t w e e n  t h e  P r e d i c t e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  u s i n g  
i n d i v i d u a l  p h a r m a c o k i n e t i c  v a l u e  f r o m  T a b l e  1 1  a n d  t h e  M e a s u r e d  s e r u m  g e n t a m i c i n  
c o n c e n t r a t i o n
( P a t i e n t s  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  I V  i n f u s i o n  o n l y  w e r e  i n c l u d e d )

P a t i e n t
N u m b e r

M e a s u r e d
T r o u g h

( p g / m l )

1 P r e d i c t e d b y  m e t h o d
1

1 j 11 1 1 
1 I I I  1 I V  1

1 ( p g / m l ) i ( p g / m l ) i ( p g / m l ) 1 
t i l l-1- - - - - - - - - - - - - 1- - - - - - - - - - - - - 1- - - - - - - - - - - - - น

( p g / m l ) |

M e a s u r e d
P e a k

( p g / m l )

P r e d i c t e d  b y  m e t h o d

( p g / m l )
I I

( p g / m l )
I I I

( p g / m l )
I V  

( p g / m l )

4 1 3 . 5 9
1
11 3 . 6 9

1
11 2 . 1 8

1
11 2 . 2 5

1
11 1 . 8 9

1
11 6 . 0 2 1 8 . 8 1 1 7 . 2 9 1 7 . 3 7

1
11 6 . 1 8

5 1 1 . 1 3
1
11 2 . 2 3

1
11 1 . 7 2

1
11 1 . 1 9

1
11 0 . 9 1

1
11 8 . 6 5 1 8 . 9 1 1 8 . 3 7 1 7 . 8 0

1
11 5 . 9 3

16 1 1 . 3 2
1
11 1 . 5 0

1
11 1 . 0 9

1
11 1 . 3 4

1
11 0 . 7 7

1
!1 8 . 1 6 1 7 . 6 3 1 7 . 1 9 1 7 . 4 6

1
11 4 . 3 0

17 1 0 . 4 8
1
11 2 . 6 7

1
11 2 . 0 5

1
11 1 . 4 8

1
11 1 . 0 3

1
11 ร .  3 7 1 8 . 8 1 1 8 . 1 6 1 7 . 5 6

1
11 5 . 3 0

25 1 0 . 7 3
1
11 3 . 2 9

1
11 2 . 5 1

1
11 1 . 2 5

1
11 0 . 8 9

1
11 5 . 1 9 1 1 0 . 2 8 1 9 . 4 7 1 8 . 1 2

1
11 5 . 8 3

2 6 1 1 . 1 6
1
11 1 . 7 6

1
11 1 . 3 6

1
11 1 . 1 5

1
11 1 . 0 1

1
11 6 . 3 6 1 6 . 8 2 1 6 . 4 0 1 6 . 1 8

1
11 5 . 4 4

2 9 1 0 . 8 2
1
!1 2 . 7 6

1
11 2 . 1 2

1
11 1 . 9 9

1
11 1 . 2 2

1
i1 8 . 0 2 1 9 . 7 3 1 9 . 0 7 1 8 . 9 3

1
11 5 . 4 8

36 1 1 . 8 4
1
11 3 . 2 9

1
11 2 . 2 8

1
11 1 . 7 7

1
11 1 . 4 7

1
!1 7 . 7 3 1 8 . 1 9 1 7 . 1 7 1 6 . 6 4

1
11 5 . 5 2

37 1 1 . 2 9
1
11 0 . 2 4

1
11 0 . 1 5

1
11 3 . 0 5

1
11 1 . 3 0

1
11 3 . 5 4 1 7 . 8 0 1 7 . 6 6 1 1 0 . 8 4

1
11 4 . 6 3

3 8 1 . 9 1
\
11 1 . 3 0

I
11 1 . 0 1

1
11 2 . 7 1

1
11 1 . 7 5

1
11 7 . 5 3 1 8 . 6 2 1 8 . 2 8 1 1 0 . 1 2

1
11 6 . 5 3

39 1 2 . 3 3
1
11 1 . 8 2

1
11 1 . 4 1

1
11 1 . 0 2

1
11 1 . 2 0

1
11 7 . 9 1 1 7 . 1 8 1 6 . 7 4 1 6 . 3 2

1
11 7 . 4 1

52 1 1 . 2 4
1
11 3 . 2 1

1
11 2 . 3 0

1
11 1 . 1 6

1
11 0 . 9 0

1
11 6 . 1 2 1 1 1 . 1 6 1 1 0 . 2 2 1 9 . 0 0

1
11 6 . 9 6

6 9 1 1 . 4 7
1
11 1 . 5 1

1
11 1 . 1 7

1
11 1 . 5 2

1
11 1 . 2 1

1
I1 4 . 1 6 1 6 . 4 7 1 6 . 1 1 1 6 . 7 4

1
11 5 . 1 6

70 1 2 . 3 1
1
11 2 . 6 5

1
11 2 . 0 3

1
11 2 . 4 0

1
11 1 . 4 8

1
11 6 . 0 2 1 8 . 4 7 1 7 . 8 3 1 8 . 2 1

1
11 5 . 0 6

75 1 1 . 0 8
1
11 2 . 4 9

1
11 1 . 9 0

1
11 1 . 4 1

1
11 1 . 1 9

1
11 5 . 7 4 1 7 . 4 9 1 6 . 8 7 1 6 . 3 6

1
11 5 . 3 7

82 1 0 . 6 5
1
11

0 . 3 3
1
11 0 . 2 4

1
11 2 . 3 0

1
11 1 . 6 2

1
11 6 . 3 0 1 6 . 1 0 1 5 . 9 6 1 8 . 2 6

1
11 5 . 8 0

M e t h o d  I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) F , V d ( m e a n )
M e t h o d  I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) T , V d ( m e a n )
M e t h o d  I I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e 1 ( b l o o d ) , v d ( m e a n )

ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( b l o o d ) , V d ( b l o o d ) *M e t h o d  I V
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Table 15A Measurement o f ab so lu te performance fo r  p red icted  peak and trough*

11
11

B i a s
- - - - - - - - - - - - - - - - - - - - - - - 1- -

1
1
1_ _ _ _ _ _ _ _ _ _ _ _ _ 1_

P r e c i s i o n
~ 1

11
1

1 M e t h o d
1
1
11__

1
M e a n  p r e d i c t i o n  e r r o r ( m e ) |

1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1_
M e a n  s q u a r e d p r e d i c t i o n  e r r o r ( m s e )

1
1
1

1
1
1
1
11

1
T r o u g h  1 

1
11

1
P e a k  1 

1 
1 
1 1

T r o u g h
i
1
1
1
1

P e a k
:
1
1
1
1

1 I
11
1

0 . 7 1 + 0 . 2 8  1 
1

1
1 . 8 7 + 0 . 4 7  1 

1
1 . 6 7 + 0 . 3 0

1
1
1

6 . 8 1 + 2 . 2 2
1
!
1

1 I I
1
1
111

1
0 . 1 4 + 0 . 2 5  1

11

1
1

1 . 2 6 + 0 . 4 5  1 
11

0 . 9 4 + 0 . 2 4
11
1
I

4 . 6 4 + 1 . 6 5
1
1i
1

1 I I I
1
1
1

0 . 2 3 + 0 . 2 3  1
1

1 . 2 5 + 0 . 5 6  1 
1

0 . 8 4 + 0 . 2 6
1
1
!

6 . 3 1 + 3 . 2 2
I
1i
1

1 I V

1

1
1
1
1
1
1

1
- 0 . 2 2 + 0 . 1 6  1

1
1
1_ _ _ _ _ _ _ _ _ _ 1_

1
- 0 . 7 3 + 0 . 3 6  1 

1
1
1_ _ _ _ _ _ _ _ _ _ _ _ _ 1_

0 . 4 4 + 0 . 1 9
11
11
1i

2 . 5 1 + 1 . 0 2
1
1
1
11
1

* A 1 1 d a t a a r e  e x p r e s s e d  a s  m e a n + S D  i n  fig/ml
M e t h o d I ะ P r e d i c t e d g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d b y  K e l ( S c r ) P , V d ( m e a n )
M e t h o d  I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) T , V d ( m e a n )
M e t h o d  I I I  - P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( b l o o d ) , v d ( m e a n )
M e t h o d  I V  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( b l o o d ) , V d ( b l o o d ) '
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Table 15B Measurement o f r e la t iv e  performance for  p red icted  peak and trough

T r o u g h

1 M e t h o d
1 1 
1 B i a s  1
1 A r n e
1 ( C F D I )
1 1

1 1 
s t a t i s t i c  1 P r e c i s i o n  1 

1 1 
t e s t  1 A  m s e  1

1 ( C F D I )  1 
1 1_ _ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ _ L

s t a t i s t i c
t e s t

1
1 B i a s
1
1 A r n e  
1
1 ( C F D I )  
1 1

1 1
I s t a t i s t i c l  p r e c i s i o n  
1 1 
1 t e s t  1 A  m s e
1 1 ( C F D I )
1 1_ | _ _ _ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ _

1 s t a t i s t i c  
1 t e s t

1 I  VS I I 1 0 . 5 7 ร 1 0 . 7 4 NS 1 0 . 6 1
1
1 ร

1
1 2 . 1 7 1 ร

1 ( 0 . 3 8 , 0 . 7 6 )  1 
I 1

1 ( - 0 . 0 3 , 1 . 5 1 ) 1
1 1

1 ( 0 . 4 2 , 0 . 8 0 )
1

1
1

1 ( 0 . 6 1 , 3 . 7 3 )  
1

| I  VS I I I
1 1 
1 0 . 4 8 NS

1 1 
! 0 . 8 3 NS

1
1 0 . 6 2

1
1 NS 1 0 . 5 1 NS

K - 0 . 2 7 , 1 . 2 3 ) 1  
1 1

1 ( - 0 . 4 7 , 2 . 1 3 ) 1  
1 1

K - 0 . 1 7 , 1 . 4 1 )  
1

1
1

1 ( - 5 . 6 4 , 6 . 6 4 )  
1

I I  VS I V
1 1 
1 0 . 9 3 ร

1
1 1 . 2 3 NS

1
1 2 . 6

1
1 ร 1 4 . 3 1 NS

1 ( 0 . 3 3 , 1 . 5 3 )  1 
1 1

K - 0 . 0 5 , 2 . 5 1 ) 1  
1 1

1 ( 1 . 8 8 , 3 . 3 2 )
1

1
1

1 ( - 1 . 5 4 , 1 0 . 1 4 )
1

1 1 1 
1 1 1 
1 I I  VS I I I  1 0 . 0 9  1 NS 0.1 NS

1
1 0 . 0 1

I
1 NS 1 1 . 6 7 1 NS

K - 0 . 5 3 , 0 . 7 1 ) 1
1 1

1 ( - 0 . 5 6 , 0 . 7 6 ) 1
1 1

1 ( - 0 . 6 7 , 0 . 6 9 )
1

1
1

1 ( - 3 . 6 8 , 7 . 0 2 )
1

I I I  VS  I V
1 1 
1 0 . 3 6 NS 1 0 . 5 NS

1
1 1 . 9 9

1
1
1 ร

1
1 2 . 1 3 1 NS

K - 0 . 0 9 , 0 . 8 1 ) 1
1 1

1 - 0 . 1 0 , 1 . 1 0 )  1
1 1

1 ( 1 . 3 1 , 2 . 6 7 )
1

1
1

1 ( - 2 . 5 2 , 6 . 7 8 )  
1

1 1 1 
1 1 1 
1 I I I  VS  I V  1 0 . 4 5  1 ร

1
1 0 . 6 5 ร

1
1 1 . 9 8 1 ร 1

1 3 . 8 0 1 NS

1_ _ _ _ _ _ _ _
1 ( 0 . 2 2 , 0 . 6 8 )  1 
1 1

1 ( 0 . 1 0 , 1 . 2 2 )  1 1 1 1 ( 1 . 1 1 , 2 . 8 5 )
1

_1_____

1
11

1 ( - 3 . 7 4 , 1 1 . 3 4 )11

P e a k

C P D I  ะ c o n f i d e n c e  i n t e r v a l
ร ะ S i g n i f i c a n t  (  c o n f i d e n c e  i n t e r v a l  d i d  n o t  i n c l u d e  z e r o )  

NS - N o  s i g n i f i c a n t  (  c o n f i d e n c e  i n t e r v a l  i n c l u d e d  z e r o )



Table 16 Comparison between the Pred icted  serum gentam icin co n cen tra tio n  estim ated
b y  u s i n g  i n d i v i d u a l  p h a r m a c o k i n e t i c  v a l u e  f r o m  T a b l e  1 1  a n d  t h e  M e a s u r e d  
s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n
( P a t i e n t s  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  I M  o n l y  w e r e  i n c l u d e d )

P a t i e n t
N u m b e r

M e a s u r e d

T r o u g h

P r e d i c t e d  b y  m e t h o d

( p g / m l )
I I

( p g / m l )
I I I

( M g / m l )

M e a s u r e d

P e a k

P r e d i c t e d  b y  m e t h o d

( p g / m l )
I I

( p g / m l )
I I I

( ^ g / m l )

8 1 0 . 3 5
1
11 0 . 7 1

1
11 0 . 5 2

1
11 1 . 0 6  1 5 . 2 0

1
11 5 . 5 3

1
11 5 . 3 0

1
11 5 . 9 0

9 1 1 . 3 6
1
11 1 . 3 3

1
11 0 . 9 7

1
11 1 . 0 5  1 7 . 3 5

1
11 7 . 7 4

1
11 7 . 3 5

1
11 7 . 4 4

11 1 1 . 1 8
1
11 1 . 3 8

1
11 1 . 0 7

1
11 0 . 9 9  1 6 . 5 7

1
11 6 . 6 6

1
11 6 . 3 3

1
11 6 . 2 4

12 1 2 . 3 5
1
11 2 . 4 2

1
11 1 . 8 6

1
11 0 . 7 0  1 7 . 7 7

1
11 8 . 8 2

1
11 8 . 2 3

1
11 6 . 9 4

14 1 0 . 9 0
1
11 1 . 5 1

1
11 1 . 1 7

1
11 1 . 0 3  1 6 . 0 5

1
11 6 . 6 3

1
11 6 . 2 6

1
11 6 . 1 2

18 1 0 . 7 0
1
11 0 . 3 0

1
11 0 . 1 4

!
11 1 . 9 0  1 5 . 4 4

I
11 4 . 9 5

1
11 4 . 7 6

1
11 6 . 5 9

19 1 0 . 4 7
1
11 1 . 3 8

1
11 0 . 8 9

!
11 0 . 9 9  1 3 . 3 9

1
11 6 . 8 2

1
11 6 . 3 0

1
11 6 . 4 1

2 0 1 0 . 6 3
1
11 1 . 0 7

1
11 0 . 7 8

1
11 1 . 0 7  1 4 . 7 8

1
11 5 . 6 6

1
11 5 . 3 4

1
11 5 . 6 6

2 2 1 0 . 4 8
1
11 0 . 6 9

1
11 0 . 5 1

1
11 0 . 8 2  1 3 . 3 4

1
!1 5 . 8 1

1
11 5 . 5 9

1
11 5 . 9 5

32 1 0 . 7 4
1
11 0 . 9 0

1
11 0 . 6 6

1
11 1 . 1 2  1 5 . 0 5

1
11 5 . 8 7

1
11 5 . 6 0

1
11 6 . 1 1

3 5 1 0 . 7 5
1
11 1 . 1 0

1
11 0 . 8 5

1
11 1 . 3 9  1 4 . 9 4

1
11 5 . 8 7

1
11 5 . 6 0

1
11 6 . 1 8

4 1 1 0 . 3 7
1
11 3 . 0 0

1
11 2 . 2 9

1
11 1 . 3 8  1 3 . 9 5

1
11 9 . 0 8

1
11 8 . 3 4

1
11 7 . 3 8

4 2 1 0 . 1 1
1
11 2 . 4 8

1
11 1 . 9 0

1
11 1 . 1 4  1 1 6 . 6 3

1
II 8 . 5 9

1
11 7 . 9 9

1
11 7 . 1 8

5 0 1 0 . 7 9
1
11 1 . 9 4

1
11 1 . 5 0

1
11 1 . 1 2  1 5 . 2 1

1
11 8 . 2 5

1
11 7 . 7 8

1
11 7 . 3 8

5 1 1 . 0 0
1
!1 2 . 1 7

I
11 1 . 6 6

1
11 0 . 5 1  1 6 . 2 1

1
11 7 . 7 0

1
11 7 . 1 7

1
11 5 . 8 8

5 8 1 0 . 3 0
1
11 3 . 0 9

1
11 2 . 1 9

1
11 0 . 7 1  1 5 . 1 3

1
11 9 . 3 2

1
11 8 . 4 0

1
11 6 . 8 2

5 9 1 0 . 6 0
1
1I 0 . 3 6

1
11 0 . 2 3

1
11 1 . 8 0  1 9 . 8 1

1
11 5 . 6 9

1
11 5 . 5 2

1
11 7 . 2 2

6 1 1 1 . 0 2
1
11 1 . 7 5

1
11 1 . 2 7

1
11 1 . 2 4  1 4 . 0 7

1
11 8 . 3 8

1
11 7 . 8 7

1
11 7 . 8 3

6 4 1 1 . 0 2
1
11 1 . 3 2

1
11 1 . 0 2

1
11 1 . 0 0  1 6 . 4 6

1
11 6 . 6 4

1
11 6 . 3 2

1
11 6 . 3 0

6 8 1 0 . 6 7
1
!1 2 . 6 6

1
11 2 . 0 4

1
11 1 . 5 4  1 6 . 2 6

1
11 8 . 4 8

1
11 7 . 8 3

1
11 7 . 3 2
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C o n t i n u e d

P a t i e n t
N u m b e r

P r e d i c t e d  b y  m e t h o d
M e a s u r e d

P e a k

P r e d i c t e d  b y  m e t h o d

T r o u g h  1
1

I  1
( J i g / a l )  1

1

T j
( p g / a l ) 1 

1 1

I I I
( f j g / m l )

i
I  1

( n s / m l )  1
1

I I
( f i g / m l )

I I I
( M S / “ 1 )

7 1 1 . 7 4  1 3 . 8 8  1 2 . 2 6  1 1 . 3 4 5 . 6 7 8 . 7 8  1 7 . 1 5 6 . 2 1
77 1 . 2 9  1 3 . 0 2  1 2 . 3 1  1 1 . 3 2 1 0 . 6 3 9 . 6 7  1 8 . 9 3 7 . 8 8
7 8 1 . 1 5  1 0 . 8 2  1 0 . 6 4  1 1 . 1 8 5 . 1 5 5 . 8 2  1 5 . 6 0 6 . 2 1
80 1 . 8 9  1 0 . 4 9  1

1
0 . 2 3  1 

1
1 . 0 1 5 . 5 2 4 . 3 4  1

1
4 . 0 9 4 . 9 0

M e t h o d I = P r e d i c t e d g e n t a m i c i n c o n c e n t r a t i o n e s t i m a t e d b y
M e t h o d I I ะ P r e d i c t e d g e n t a m i c i n c o n c e n t r a t i o n e s t i m a t e d b y
M e t h o d I I I ะ P r e d i c t e d g e n t a m i c i n c o n c e n t r a t i o n e s t i m a t e d b y

K e l ( S c r ) F , V d ( m e a n )  
K e l ( S c r ) T , V d ( m e a n )  
K e l ( b l o o d ) ,V d ( m e a n )
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Table 17A Measurement o f ab so lu te performance fo r  p erd icted  peak and trough*

1
1 B i a s
11

1
1
11

P r e c i s i o n
1

1 M e t h o d
1
1 M e a n  p r e d i c t i o n
11

1
e r r o r  ( m e ) |  

1 1
M e a n  s q u a r e d p r e d i c t i o n  e r r o r ( m s e )  1

1 1 
1 T r o u g h  1
1 1 —I- - - - - - - - - - - - - - - - - - - - - - - 1- - - - -

1
P e a k  1

1- - - - - - - - - - - - - - - - - - น
T r o u g h

!
1 P e a k
1_ _ _ _ 1_ _ _ _ _ _ _ _ _ _ _ _ _

I I I

0 . 7 1 + 0 . 2 1

0 . 2 5 + 0 . 1 6

0 . 1 9 + 0 . 1 3

0 . 8 6 + 0 . 5 7

0 . 3 8 + 0 . 5 5

0 . 3 1 + 0 . 5 4

1 . 4 8 + 0 . 2 9

0 . 6 8 + 0 . 2 3

0 . 4 5 + 0 . 1 3

8 . 1 2 + 2 . 8 9

7 . 0 9 + 3 . 1 7

6 . 7 6 + 3 . 6 9

* A 1 1  d a t a  a r e  e x p r e s s e d  a s  m e a n + S D  i n  p g / m l
M e t h o d  I  = P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) F , V d ( m e a n )
M e t h o d  I I  = P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) T 1V d ( m e a n )
M e t h o d  I I I  ร P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( b l o o d ) , v d ( m e a n )
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Table 17B Measurement o f r e la t iv e  performance fo r  p red ic ted  peak and trough

M e t h o d
T -

B i a s  
A  me  

( C F D I )

s t a t i s t i c
t e s t

T r o u g h

P r e c i s i o n  
A  m s e  
( C F D I )

T -
s t a t i s t i c

t e s t

P e a k

B i a s  
A  me  
( C F D I )

s t a t i s t i c
t e s t

P r e c i s i o n  
A  m s e  
( C F D I )

s t a t i s t i c  
t e s t

I  VS I I

I  VS  I I I

I I  VS I I I

0 . 4 6
( 0 . 3 2 , 0 . 6 0 )

0 . 5 2
( 0 . 0 6 , 0 . 9 8 )

0 . 0 6
( - 0 . 2 9 , 0 . 4 1 )

NS

0 . 8
( 0 . 2 2 , 1 . 3 8 )

1 . 0 3
( 0 . 0 4 , 2 . 0 2 )

0 . 2 3
( - 0 . 2 9 , 0 . 7 5 )

NS

0 . 4 8
( 0 . 3 6 , 0 . 6 0 )

0 . 5 5
( 0 . 0 7 , 1 . 0 3 )

0 . 0 7
( - 0 . 3 0 , 0 . 4 4 )

NS

1 . 0 3
( - 0 . 4 0 , 2 . 5 0 )

1 . 3 6
( - 1 . 8 3 , 4 . 5 5 )

0 . 3 3
( - 1 . 6 6 , 2 . 3 2 )

NS

NS

NS

_I_

C F D I  ะ c o n f i d e n c e  i n t e r v a l
ร  ะ S i g n i f i c a n t  (  c o n f i d e n c e  i n t e r v a l  d i d  n o t  i n c l u d e  z e r o )  

NS ะ No  s i g n i f i c a n t  (  c o n f i d e n c e  i n t e r v a l  i n c l u d e d  z e r o )
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r a t e  c o n s t a n t .  T h e  e l i m i n a t i o n  r a t e  c o n s t a n t  e s t i m a t e d  
f r o m  e q u a t i o n  g e n e r a t e d  f r o m  f o r e i g n  p o p u l a t i o n  ( t h e  f i r s t  
m e t h o d ) w o u l d  g i v e  t h e  l e a s t  a c c u r a t e  r e s u l t .  F o r  p a t i e n t s  
w h o  i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  I M  r o u t e ,  o n l y  t h r e e  
m e t h o d s  w e r e  c o m p a r e d  s i n c e  t h e  f o r t h  m e t h o d  r e q u i r e d  t h e  
e s t i m a t i o n  o f  t h e  v o l u m e  o f  d i s t r i b u t i o n  f r o m  s e r u m  d r u g  
c o n c e n t r a t i o n  w h i c h  c o u l d  n o t  b e  o b t a i n e d  f r o m  I M  r o u t e .  
T h e  e l i m i n a t i o n  r a t e  c o n s t a n t  e i t h e r  e s t i m a t e d  f r o m  
s e r u m  d r u g  c o n c e n t r a t i o n s  ( t h e  t h i r d  m e t h o d )  o r  e s t i m a t e d  
f r o m  e q u a t i o n  p r e - g e n e r a t e d  f r o m  T h a i  p o p u l a t i o n  d i d  n o t  
s h o w  a n y  s i g n i f i c a n t  d i f f e r e n c e  w h e n  a p p l i e d  t o  p r e d i c t  
t h e  l a t e r  s e r u m  d r u g  c o n c e n t r a t i o n s .  H o w e v e r ,  t h e  
e l i m i n a t i o n  r a t e  c o n s t a n t  e s t i m a t e d  f r o m  e q u a t i o n  
p r e - g e n e r a t e d  f r o m  f o r e i g n  p o p u l a t i o n  ( t h e  f i r s t  m e t h o d )  
s h o w e d  l e a s t  a c c u r a c y  r e s u l t  a n d  w a s  s i g n i f i c a n t l y  
d i f f e r e n t  f r o m  t h e  s e c o n d  a n d  t h e  t h i r d  m e t h o d .

C o m p a r i s o n  a m o n g  d i f f e r e n t  m e t h o d s  u s e d  t o  e s t i m a t e  
t h e  p h a r m a c o k i n e t i c  p a r a m e t e r s  f o r  t h o s e  p a t i e n t s  w h o  
i n i t i a l l y  r e c e i v e d  g e n t a m i c i n  b y  I V  p u s h  w a s  a l s o  
p e r f o r m e d .  T h e  e l i m i n a t i o n  r a t e  c o n s t a n t  e s t i m a t e d  f r o m  
i n d i v i d u a l  p a t i e n t ’ s  s e r u m  d r u g  c o n c e n t r a t i o n  ( t h e  t h i r d  
m e t h o d )  g a v e  t h e  m o s t  a c c u r a t e  r e s u l t ,  w h i l e  t h e  
e l i m i n a t i o n  r a t e  c o n s t a n t  e s t i m a t e d  f r o m  e q u a t i o n  
g e n e r a t e d  f r o m  T h a i  p o p u l a t i o n  ( t h e  s e c o n d  m e t h o d )  w a s  
r a n k  t h e  s e c o n d  a n d  t h e  e l i m i n a t i o n  r a t e  c o n s t a n t  
e s t i m a t e d  f r o m  e q u a t i o n  g e n e r a t e d  f r o m  f o r e i g n  p o p u l a t i o n  
( t h e  f i r s t  m e t h o d )  w a s  t h e  l e a s t  a c c u r a t e .  H o w e v e r  ,  t h e  
n u m b e r  o f  p a t i e n t  i n c l u d e d  i n  t h i s  g r o u p  ( N )  w a s  o n l y  
t h r e e ,  h i g h e r  n u m b e r  o f  t h e  p a t i e n t s  i n  t h i s  g r o u p  s h o u l d  
b e  o b s e r e v e d  i n  o r d e r  t o  b a c k  u p  t h e s e  r e s u l t s .



T a b le  18 C om parison o f  t h e  E l im in a t io n  r a t e  c o n s t a n t  and Volum e o f  d i s t r i b u t i o n
e s t im a t e d  from serum  c r e a t i n i n e  and serum  g e n t a m ic in  c o n c e n t r a t io n  in
p a t i e n t s  who w ere i n i t i a l l y  r e c e iv e d  IV p u sh  by t r a d i t i o n a l  m ethod .

Patient
Number

kel(scr)F k e l ( s c r ) T kel(blood) Vd(mean)

48 0.2035 0.2377 0.3102 10.14
56 0.1530 0.1852 0.2930 8.84
73 0.1248 0.1560 0.2118 14.30
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T a b l e  1 9  C o m p a r i s o n  b e t w e e n  t h e  P r e d i c t e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  
e s t i m a t e d  u s i n g  i n d i v i d u a l  p h a r m a c o k i n e t i c  v a l u e  f r o m  t a b l e  1 8  
a n d  t h e  M e a s u r e d  s e r u m  g e n t a m i c i n  c o n c e n t r a t i o n  ( P a t i e n t s  i n i t i a l l y  
r e c e i v e d  g e n t a m i c i n  b y  I V  p u s h  o n l y )

P a t i e n t s M e a s u r e d P r e d i c t e d  b y m e t h o d
1 1 

M e a s u r e d  1 P r e d i c t e d  b y  m e t h o d  1
1 1

N u m b e r T r o u g h 1 1 11 1 I I I P e a k
1
1 I n r I I I  1

( ) i g / m l ) ( p g / m l ) 1 ( p g / m l ) 1 ( p g / m l ) ( p g / m l ) I ( p g / m l ) 1 ( p g / m l )
1

( p g / m l ) 1

4 8 1 . 5 4 2 . 0 3  1 1 . 4 7 1 0 . 7 8 7 . 7 9
1
1 9 . 3 3 1 8 . 7 4 7 . 9 8 1

5 6 0 . 7 9 3 . 9 2  1 2 . 7 9 1 1 . 0 3 7 . 6 4 1 1 2 . 3 4 00«H•H*-H 9 . 3 1 1
7 3 1 . 5 4 3 . 3 7  1 2 . 3 4 1 1 . 3 3 5 . 3 2 1 8 . 5 9 1 7 . 5 5 6 . 5 0 1

T a b l e  2 0 A  M e a s u r e m e n t  o f  a b s o l u t e  p e r f o r m a n c e  f o r  p r e d i c t e d  p e a k  a n d  t r o u g h *

B i a s
i
1
1

1

P r e c i s i o n  1

1 M e t h o d  1
1

M e a n  p r e d i c t i o n  e r r o r ( m e )  1
1

__________________________________________________ L_

M e a n  s q u a r e d p r e d i c t i o n  e r r o r  ( m s e ) l

1
T r o u g h  1 

1 1

1
P e a k  1

1
T r o u g h

i 1
1 P e a k  1 
1 1

1 1 1
1

1 . 8 1 + 0 . 7 6  1 3 . 1 7 + 0 . 9 1 4 . 4 5 + 2 . 8 1 1 1 . 7 2 + 5 . 7 2
1 I I  1 0 . 9 1 + 0 . 6 0  1 2 . 2 4 + 0 . 7 5 1 . 5 5 + 1 . 2 4 6 . 1 5 + 3 . 4 2
1 I I I  1
1_____________ L

- 0 . 2 4 + 0 . 2 9  1 
1_ _ _ _ _ _ _ _ _ _ _ _ 1__

1 . 0 1 + 0 . 4 4  1
1

________________________ L.

0 . 2 3 + 0 . 1 8 1 . 4 1 + 0 . 8 0  1 
1 1__ 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1

* A l l  d a t a  a r e  e x p r e s s e d  a s  m e a n + S D  i n  p g / m l  
M e t h o d  I  *  P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) F , V d ( m e a n )
M e t h o d  I I  ะ P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( S c r ) T , V d ( m e a n )
M e t h o d  I I I  = P r e d i c t e d  g e n t a m i c i n  c o n c e n t r a t i o n  e s t i m a t e d  b y  K e l ( b l o o d ) , v d ( m e a n )



8 6

Table 20B Measurement o f r e la t iv e  performance fo r  p red icted  peak and trough
1- - - - - - - - - - - - - - - - - - r

T r o u g h
-1--------------

1
1

P e a k

1 M e t h o d  1 B i a s  1
A ne 1
( C F D I )  1

s t a t i s t i c
t e s t

1
1 P r e c i s i o n  
11 Amse 1
1 ( C F D I )11

i i
I S t a t i s t i c I  B i a s  
1 I 
1 t e s t  1 A me  
1 1 
1 1 ( C F D I )  
1 1

1i
1 s t a t i s t i c
1
1 t e s t  
1

า
1 p r e c i s i o n  
1 A u s e  
1 ( C F D I )

า
1 s t a t i s t i c  
1 t e s t

1 I  VS I I  1 0 . 9 ร 1 3 1 NS 1 0 . 9 3 1 ร 1 5 . 5 7 NS
( 0 . 1 2 , 1 . 6 7 )  1 1 ( - 3 . 9 3 , 9 . 9 3 )  

1
1 ( 0 . 2 0 , 1 . 6 6 )

1
1
1

1 ( - 4 . 4 5 , 1 5 . 5 9 )

I I  VS  I I I  1 2 . 0 5 ร
1

4 . 2 2 1 NS
1
1 2 . 1 6 1 ร 1 1 0 . 3 1 NS

( 0 . 0 3 , 4 . 0 7 )  1 1 ( - 8 . 4 3 , 1 6 . 8 7 )  
1

1 ( 0 . 0 9 , 4 . 2 2 )
1

1 ( - 1 0 . 8 6 , 3 1 . 4 8 )

I I I  VS I I I  1 1 . 1 5 NS
1
1 1 . 3 2 1 NS

1
1 1 . 2 3

1
1
1 NS 4 . 7 4 NS

1_ _ _ _ _ _ _ _ _ _ L
( - 0 . 1 8 , 2 . 4 8 ) 1
__________

1 ( - 4 . 4 9 , 7 . 1 3 )1
J __________________________ J_______________

1 ( - 0 . 1 9 , 2 . 6 5 ) 1
1 1 _1_ _ _ _ _ _ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ _

1 ( - 6 . 5 8 , 1 6 . 0 6 )
J__________________________ 1

C F D I  ะ c o n f i d e n c e  i n t e r v a l
ร  ะ S i g n i f i c a n t  (  c o n f i d e n c e  i n t e r v a l  d i d  n o t  i n c l u d e  z e r o )  

NS ะ No  s i g n i f i c a n t  ( c o n f i d e n c e  i n t e r v a l  i n c l u d e d  z e r o )
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