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APPENDIX I

Comparison between the predicted steady state theophylline serum concentrations calculated from the equation 

of the short infusion model and the predicted steady state theophylline serum concentrations calculated form the 

equation ๙ the bolus model

Pt.no. C1 C2

1 4.14 4.13

2 4.10 4 .28

3 5.32 5.32

4 1.99 1.99

5 3.71 3.71

6 4.87 4.87

7 (1 ) 4 .39 4.39

7 (2 ) 6 .92 6.92

8 8.66 8.65

9 4.73 4.74

1 0 (1 ) 7.55 7.54

1 0 (2 ) 4.79 4.79

11 7.43 7.43

12 4.18 4.18

13 3.14 3.14

14 8.81 8.81

15 7.73 6.18

16 3.32 3.32

17 6.97 6.97

18 3.51 3.51

Pt.no. C1 C2

19 10.26 10.27

20 8.40 8.40

21 2.57 2.57

22 10.54 10.53

23 5.38 5.37

24 13.25 13.32

2 5 (1 ) 4 .25 4.25

25 (2) 3.04 3.04

26 3.66 3.66

27 1.81 1.81

28 5.71 5.71

29 5.04 5.04

30 6.27 6.27

31 2.84 2.84

3 2 (1 ) 8.99 8.99

32 (2) 15.94 15.94

32 (3) 14.46 14.46

33 6.88 6.88

m ean 6.20 6.16

SD 3.36 3.35

C1 : The steady sta te  theophy lline  serum  co n ce n tra tio n s  w ere  ca lcu la te d  from  equa tion  5.1 (short in fusion

m odel) by us ing  ind iv idua l Ke ca lcu la te d  from  equa tion  1 and  ind iv idua l Vd ca lcu la te d  from  equation  3.1. 

C2 : The s teady sta te theophy lline  serum  con ce n tra tio n s  w ere  ca lcu la te d  from  equation  5.2 (bo lus m odel) 

by us ing ind iv idua l Ke ca lcu la ted  from  equa tion  1 and  ind iv idua l Vd ca lcu la ted  from  equation  2  and 3.2.
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The precis ion  o f the  p red ic ted steady sta te  theophy lline  serum  concen tra tions  ca lcu la ted  from  equation  of 

the  bo lus m odel com pared  w ith  the  pred icted steady sta te  theophy lline  serum  concen tra tion  ca lcu la ted from  

the equa tion  o f the  short in fusion m odel

Pair o f com parison Root m ean square  p re d ic tio n  e rro r 

(rm se)

95%  c o n fid e n c e  interval

C1 VS C2 0.25 (-0 .2 6 ,0 .4 4 )
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Algorithm used for evaluation of theophylline adverse reaction 

Naranjo ‘ร algorithm

APPENDIX II

Total score > 9 Definite ADR

Total score

COLO Possible ADR

Total score. 1 -4 Probable

Total score 0 Unlikely

Yes No Do not 

know

Score

1. Are there prev ious conc lus ive  reports  on the  reaction  ? +1 0 0

2. Did the adverse  even t a p p e a r a fte r the suspec ted  d rug  

was adm in is te red  ?

+2 -1 0

3. Did the adverse  reaction  im prove  w hen the d re g  w as 

d iscon tinued  o ra  sp e c ific  an tagon is t w as adm in is te red  ?

+1 0 0

4. Did the adverse reaction  re a p p e a r w hen the d reg  w as 

readm in is tered ?

+2 -1 0

5. Are there a lte rnative  cause  (o ther than the d ru g ) tha t 

cou ld  on the ir own have caused  the reaction  ?

-1 +2 0

6. Did the reaction  re a p p e a r w hen the p la c e b o  w as g iven  ? -1 + 1 0

7. Was the dreg  d e te c te d  เท the b lood  (o r o th e r flu ids) in 

concen tra tions known to  be tox ic  ?

+1 0 0

8. W as the reaction  m ore severe w hen the dose  w as

increased, o r less severe w hen the dose  w as de c re a se d  ?

+1 0 0

9. Did the pa tien t have a s im ila r reaction  to the sam e o r 

s im ila r d regs in any p rev ious exposu re  ?

+1 0 0

10. W as the adverse even t con firm ed  by  any ob jective  

ev idence  ?

+  1 0 0
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APPENDIX III

Equations used in this study

1. Equation used for calculation of theophylline pharmacokinetic parameters and the serum concentrations 
during steady state

Equation 1 Ke = เท (eye2) /T

Equation 2 CPo - Cpt/ e Ket

Equation 3.า Vd = SF(Dose/tin)(1-e Ket๓)(e Ket)

CptKe

Equation 3.2 : Vd = SFDose / Cp0

Equation 4 Cl = KeVd

Equation 5.1 : Cpss = SF( Dose 1 / tin ) ( 1 -  e Ketl":

KeVd ( 1 -  e Kel

Equation 5.2 : cpss = SFDose(e Ket)

Vd(1-e Kel)

Equation 6 Cmd = SFDose / Cll )

Ke = Elimination rate constant ( hr1 )

c., = Theophylline serum concentration at the time t, (mcg/ml)
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c2

T

CPo

cpt

T

Vd

ร

F

Dose = 

Cl

Cpss = 

Dose, = 

tin = 

ti

I

^md

Theophylline serum concentration at the time [2 (mcg/ml)

The time interval between t, and {2 (hrs)

Theophylline serum concentration at time = 0 (mcg/ml)

Theophylline serum concentration at time = t (mcg/ml)

The time interval between t = 0 to t (hrs)

Theophylline volume of distribution ( L )

Salt form factor ( Aminophylline = 0.8 )

Bioavailability

Aminophylline loading dose (mg)

Theophylline clearance ( L/hr )

Theophylline serum concentration during steady state (mcg/ml) 

Aminophylline maintenance dose (mg)

Infusion time (hrs)

The time interval between the end of the infusion to the time that the serum 

concentration was drawn (hrs)

Dosing interval (hrs)

Average theophylline serum concentration during steady state .(mcg/ml)



2. Equation used for calculation of statistical values 

2.1 rmse ( root mean square prediction error )

: rmse was calculated from equations as follow :

Equation 7 :

prediction error (pei) = predicted value i - measured value 

Equation 8

N

mean square error (mse) = J_ ร  pei: 

N i=1

Equation 9
N

rmse = ( mse )1/2 r A V -2า 1/2= [1  lé pei ]

N i=1
2.2 95% confidence interval ( 95% Cl )

95% confidence interval of the rmse calculated by extraction the square root of mse

Equation 10

95% Cl (mse) = X- พ  (N-1 ) sex < X1 < X + {0975 (N-1 ) sex

N

sex (mse) = ( 1 ร  (Xi -X)2 )1/2

N(N-1) i =1

Xi pei2

X mean of all value Xi

t t-factor for N-1 degrees of freedom

X, true value of X
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