CHAPTER IV

RESULTS AND DISCUSSION

Theophylline Therapeutic level Monitoring

Sixty one admitted patients r@na in this study were monitored.

Table 2 showed the characternstics, e 3, i eight, history of smoking along
with the disease or diso ean age was 62.44 * 12.61
(meanz SD). Table 3 5 eated with theophylline were
COPD patients (59.02%).afid As

Theophyllin sefimf1gval and\c esponses were determined for all
patients. Clinical responsesio inegp  iherapy viere wedfnr both beneficial effects

s palient was indi s showing clinical improvement
cased and no adverse reaction

and adverse reaction occuri

to theophylline therapy if respirs T
o

occuring. If adverse reaction was'a : 1 new dosage regimen was determined

and the patient was further monitased for ! Jl!qé dec 3 in adverse reaction.

Table 4 | ‘7 \, reasured theophylline serum
concentrations and the finical re : ctors which might affect the
elimination of thaaphyilme (e.g., concurrent drug and diet, concomitant disease and/or
disorder, smoki ﬁ m %) were treated with
theophylline alnﬁaﬂﬂ mﬁp tei ﬁvﬁ ed with theophylline

together with mhe rugs {bela-adrenaralc agonists, corticosteroids and anticholinergic drugs)

e R LT I T

theophylline and/or other drugs.
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Physicians at Ratchaburi Hospital usually started theophylline therapy with oral
sustained release preparations and the normal dosage regimen was 200 - 500 mg/day taken
once or twice daily (dosing interval was 12 or 24 hours) as shown in Table 5. Different
dosage regimens were given depending on the severity of respiratory disorder symptoms of

the patients.
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Table2 Characteristics of Patients Studied

Patient | Gender Age Height
1 M 59 164
2 F 48 150
3 M 70 161
4 M 64 165
5 M 70 161 3 e
o
6 M 85 155 &5 op Saackingh
7 M ST 166 Ston Srhnkin
8 M 76 172 ¢
9 M 56 170 R AL
ol I IR O 3 s
11 M 75 148 ﬂ u ’J . w Ej
U
12 F 57 ﬁ
s | wl « [AWIREN
q
o M 77 165

Concomitant Disease or Disorder

Left Heart Failure

Ingerinal Hermia
Upper GI Bleeding

Ischemic Heart Disease,
Premature Ventricular Contraction
Urinary Tract Infection, Liver
Dysfunction

Renal Failure, Pneumonia
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Continued

Patient Gender Age Height
Number™ ) (cm)
15 M 54 163
16 M B1 173
17 M 73 181
18 M 59 161
19 M 59 165
20 M 62 163
21 [ 5] 55 153
22 M T4 155
23 M 27 178
24 M B9 173
25 M B5 165
I R T
27 M 72 15800
28 M 49 %ﬁ
29 M 65 168 61

Concomitant Disease or Disonder

Liver Dysfunction

Hyperension
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Patient Gender Age Height
Number™ (yr) (cm)
a0 F 86 140
31 M 61 "170
32 M a2 160
33 M 45 170
34 M 55 174
35 M 62 173
a6 M 78 170
a7 M T3 143
a8 F 68 145
a9 M 73 1-511@
40 M &7 1
e lul « |38

Concomitant Disease or Disorder

Ischemic Heart Disease, Liver
Dysfunction, Urinary Tract Infection

Diabetes Mellitus, Heart Failure
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Patient | Gender |  Age Height

Number™ (yr) (cm)
42 F 87 155
43 M 64 150
44 M 65 165
45 M 50 160
46 M 45 162
47 M &7 *160
48 M 39 172
49 M 46 152
50 M 51 154
51 M 31 1865
52 M 72 164
53 M 71 Q‘!ﬁ
54 M 71 %55

Concomitant Disease or Disorder

Anemia

Stokes Adams Syndrom
Diabetes Mellitus, Ischemic Heart
Disease

Fewver sustained for > 24 hrs.

Chronic Renal Failure,Urinary Tract
Infection

Gl Bleeding
Diabetes Mellitus

Urinary Tract Infection

EE



Continued

Patient | Gender Age Height
Number™ (yr) (crm)
55 M 75 160
56 M B4 164
57 M 75 152
58 M 83 164
50 M 67 *160
B0 M 44 174
B1 M 63 162
X+SD | M=56 | 624421261 | 16192674
o AUy
(Range) (27-86)

10517 b

I E1d ¢

Concomitant Disease or Disorder

/

I NNENINEINT

BIANYA Y

Acute Renal Failure, Cardiac
Decompensation, Malnuirition
Hypertension, Cerebral Infanction,
Gastritis

Muttipie Myeloma
Chronic Renal Failure, Hypertension
Liver Dysfunction

ve
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Mumiber 44-61 : Patients were treated with theopiyiiine alone. T,

BW = Body Weight

- Stop Smmoking : Pafieris used to smoking about bweenty cigarethesidagfanc
were cibtained. . e # W
- Smoking - Patients used i smoking about ten cigaretiesiday andior tafl iodeca8/day b ', ey higve stop =

Measurement with questionaire o esSmation.

Respiratory Disorder was treated with theophyliine by physician's diagnos®

mmmmwmmw « Byl functions were examined by cinical laboratoey.
Y ]
Patient stopped smoking about fen cigarettesiday for one mo 'v e S n concentration measurement.
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Table 3 : Percentageof Patients with Different Types of Respiratory - ‘-.1

W

1. COPD

2. Asthma

3. Bronchiolectasis
4. Silicosis Lung
5. Carcinoma Lung
6. COPD + Asthma

7. COPD + Bronchiolectasis

8. COPD + Ateleclasis

9. Asthma + Allergic Rhinitis + Bronchiolectasis

+ = together with

Respiratory Disorder ifber of Patients Percentage of Patients

. - 50.02
' ._ 2623
NN 328
“L \x\ 1.64

= AR
17 ’ N N 1.64

P 4 \!
1y ‘ \ 3.28
‘,-E 164
i 50 1.64
AR -
LI 100
Y Y
| )
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Table 4 : Dosage Regimen, Measured Theophyliine Serum ConcentrationiClini
AW

Y

"

Responses, and Factors Affecting Theophylline Elimination.

ic)
Patient Daosage of Irterval Route | —-_,f;wﬁ“- aetosAffecting Theophylline Elimination Clinical Responses
Number | Theophyline | @0 - f/%k\% Respiratory| Adverse
(ma) '4:4/1 fmegfm] N Disorder | Reaction
f EBEET )
1 200 12 oral _ _ ’\\\\ < & =
2 200 12 oral o J1 sesd ‘ ' - v
3 200 12 oral et | an ‘1 \“~ ailure, Fresh milk (UHT) 6 boxsiday| ¥
4 200 12 oral g L8 Be - b :
*5 B 200 12 oral Rl o T Ry dine 800mg/day b +
A 300 24 oral ne B00mg/day ¥ W
5 200 12 oral g— -:Eﬁ—=-—£’ ; day v
T .B 200 12 oral “ 2 3.6¢ } disease, Premature wentricular W +
' contraction
A 300 24 ' ; ﬂ 0 v 7-;1 gmicrheal Tm.mm\remﬁwlar & &
AU AN NI
_ ‘ —. 'r_-iln-?:vl'l u "L +@
8 B 300 2 - = .il r N )
200 EH ‘Wﬁ N ﬁ% o iﬁﬂ b‘“ on ﬂ El " +.®
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Patient Dosage of Interval | Route 60 ;’ff. Clinical Responses
iinbs Theophyliine {hr) mh | Respiratory| Adverse
(mg) Disorder | Reaction
‘0 B 200 12 oral ¥ -
A 300 12 oral W -
10 200 12 oral 2 -
“11 B 200 12 oral + +0r-
A 300 24 oral ¥ -
12 200 12 oral & +
13 200 12 ¥ +
14 200 12 oral " .
15 200 12 oral ¥ -
18 200 12 —t W -
{7 200 12 oral | 18. §ii +
C+h - - (ulEJ Y q{ g W
‘18 B 200 12 ﬂ: J?I —> -
A 300 1zq1 mgla v L

1



Patient Dosage of Interval | Route
Numbsf|  Theophylline (he)
(mg)
19 200 12 oral
20 250 12 oral
21 300 24 oral
22 200 12 oral
23 400 24 oral
24 300 24 oral
25 200 12 oral
26 300 24 oral
27 200 12 oral |
28 200 12 oral
29 200 12 ‘ﬁ
30 100 12 @UH 9. qn
100 12 oral
AR
q

N\
Il

Fresh milk [

|ﬂﬂ?W8]ﬂi_
NIy I, .

Moriamine 3 Capsfday

ctor Affecting Theophylline Elimination Clinical Easpms-esm
Respiratory| Adwverse
Disorder | Reaction
= & -
N ¥ -
- ¥ 2
- & =
. b s
= e -
: J P
S -
= ¥ .
¥ 2
3 boxs/day
¥ +®
¥ +3®
¥ ¥y (®)
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Confinued...

fed
Clinical Responses

Patient Dosage of Inferval or Affecting Theophylline Elimination
Huni::r Theophylline (hr) Respiratory| Adverse
(mg) Disorder | Reaction
| 200 12 i p " =
32 200 12 0 mgiday, Smoking N -
20 " \ > | =
a3 B 300 24 eart disease, Liver dysfunction b *
c - - par disease, Liver dysfunction N W
34 B Aminophylline 6 v v, @
250 mg e
A 200 12 ¥ - ®
35 B Aminophyfline 4] IV infusion [ Vb -
250 mg for
N -l I @;ﬂm mm mm e
A 200 12 0.93 - " .

TR
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Continued.....

Patient Dosage of Inferval Route \Hl,,,,{ actor Affecting Theophylline Elimination Clinical Hespl:rns&sm
!'-IumE:I-;:jl Theophylline (hr) GG .‘H: | Respiratory| Adwverse
(mg) i ,, Disorder | Reaction
16 B Aminophylline 6§ IV infusion ﬁ/ _ ¢ +
250 mg for 15 mins ,
A 200 12 R h +
37 125 12 o4 +
38 B 300 24 - —> -
A 400 24 - & -
38 300 24 - & -
40 200 12 ¥ + @
1 B 250 12 '______ : 1'.'" s =
A 200 12 : 14.64 umﬁmﬂm malday ¥ .
o fonimoe| | A ﬁ‘vmi’t HADR.. ) .
*43 B |Theo Dur 400 mg/d 1 dhe edral ) 32 mg/day v |+ (Toxicity)
|and Tedra]g-liaha‘d -
A | s s tabsiay Q‘W%'I ﬂﬁflJ A RRLEY 8 N
44 200 12 ) 742  |Erythromycin 2000 mg/day, Smoking W+ -

L
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Patient Dosage of Interval Route UG *} 3 ;- ':,I‘ actor Affecting Theophylline Elimination Clinical Fr,&m:u'.}nm*aﬂ.s‘G‘I

Number|  Theophytine | () =5 ‘ Respiratory| Adverse

(mg) Disorder | Reaction
45 200 12 che heart disease ¥ -
46 200 12 sustained for > 24 hrs W -
47 200 12 it 450 mg/day ¥ -
4B 200 12 + -
49 200 12 mgfday, Smoking ¥ -
50 250 12 &+ -
5 200 12 & -
52 300 24 etidine 800 mg/day b -
53 200 12 4] ese | 1097 IRifampicih 450 myiday ¢ ;
200 12 1 X - ¥ n
“54 B 200 12 4 . Fever SLIEIEH for > 24 hrs, Smoking g +
A 300 24 | Uﬁmﬂ‘ ¥ b
HEEEERL 'Eli’fﬁ T o
A 100 12 Camdiac decompensalidn L2 e
s6 20 15] Wlﬂ ﬂ1§ wm QME&MH o |
250 & 4
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Confinued.....

Patient Dosage of Interval | Route siigenirelioné Jf #F sctor Affecting Theophyline Elimination | _ Clinical Responses.”
Numb: Theophylline {hr) ' Respiratory| Adverse
(ma) Disorder | Reaclion
*57 B 250 12 oral b +
A 200 24 oral X v
58 200 24 oral ¥ .
59 200 12 oral & +
60 200 12 oral | 45 272'% lcandiee Gecompensation, Smoking ¥ 2
61 B 200 12 oral 7y + +
A 300 24 oral cin 2000 mg/day b W
A 300 24 oral S +
A 200 24 oral L. N +
c - : oral % fun e v v
{a) Patient Number 1-43 : Palients were treated with theophyfline together 0 *[*'

and anticholinergic dnags).
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B : Before dosage regimen adjussment
A : After dosage regimen adpostment A 7
C: Theophyline was discontinusd and changed to ofher drugs (beta-acinengic.agonists, corbiodetsiiieyand articholinergic drugs).

(b) Sensm Concentralions
. Trough serum ooncentration : Blood sample was obtained immegiitly oot fexidaee |
- Peak serum concentration of sustained refease dosage form was gt

- Peak serum concentraion of inlermittant [V infusion was oblained alitne i

(c) Clinical Responses
- Respiratony Disorder

o improved
= - Mok Improved _ ] -.'- .":‘
4 Warsen i

me AUEINENINGINS
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R v
(e) Berolec was discontinued because of muscie tremor occuring in paient.
(1) Patient was refered o private hospial. ) : S

(a) Paient had respiratony failure stabus and was treated in CCU.

) wmmwunmwm.ﬂ.uﬂq wﬂﬂjw El’]n‘i
mmmmmﬁ&mmﬂmumwmaﬂ
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() Ta:i'a' u:ﬂd:lmﬁqhhﬂuniﬁmﬂﬂhﬁﬂmﬂw able  These peal and trough serum concentration wens

mmmmm fior si hours after the dose and immedial
(T} The pafiert rested at home and could not follow up.
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Table 5 : Percentage of Pateints Receiving Different Dosing Patterns.

47

Number of | Percentage of
Theophylline Dosage Regimens Patients Patients
(n=60) (n=60)
1. Theophylline + Other Drugs® (n=42)
1.1 Aminophyliine : 250 mg by IV infusion for 15 mins 3 5
every 6 hrs
1.2 Oral Sustained Release Preparalions ag 65
200 - 500 mg/day, dosingiatenval wa
2. Theophylline alone (n=18]
2.1 Oral Sustained Rel 18 30
200 =500 gl I:’:/A :;\\\':\t‘-ﬁ

+ = together with Y .
Other Drugs* = Beta - Ad# [ ]
(a) One of the sixty-one pali

Theo Dur® and Tedral".

A ot
W
s ]+ I \
: 2
fo Yp
= ——
Tk -
4 )

ﬂUEJ’JVIEJWﬁWEJ’lﬂ?

AN ANNIURIINAE

SN
’ \\ anticholinergic Drugs.
'\ \\ because of receiving both
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Theophylline was given according to the physician traditional dosage regimen,the
majority of patients had peak theophylline serum concentration within subtherapeutic range
(45.76%) , and therapeutic range (40.68%) while their trough theophylline serum
concentration were mostly within subtherapeutic range (64.41%) as shown in Table 6 and 7.
The six patients (10.17%) showed no clinical beneficial effect from theophylline therapy and
the fifteen patients (25.42%) showed theophylline adverse reactions were illustrated in Table
8. These patients should be closely monitored for improvement in their respiratory disorders
and for decreasing in theophylline adverse actions.

From Table 9 indicated th _patients showed beneficial effects

when their peak theophyllin cw 1 s higher than 5 mcg/ml and their
trough theophylline serum g » . mg/ml. The result also showed
that the beneficial effect Qaer€Spifaiony/ disarder . bg observed even when trough

theophylline serum concentralifn was' #5 a5 3.85 mcg.’ml (mean + SD) which was
ire o i effect on lung function could
26 mcolml (Neville and McDevitt, 1991).

not too surprising since fo
be observed over the thegph

A respiratory disorder were observed
at trough theophylline serur 5 mca/ml (mean % SD =3.8520.78
meg/ml) in the patients with @l ] g Iy o treated with theophylline alone
(30. ??%} and in the patianls t: Aphylline together with beta- adrenergic

Table 10 illustrate

percentage of patients 'u nea@ the same whether their peak
theophylline serum mnoegt tions were sub&lerapeuuc therapeutic or overtherapeutic
ranges. Furthe € agecaf patients showed beneficial
effects and meﬂmmﬂmg - ﬁu not able to observed.
From Figure 5, when the patients weredreated with theophylline , the gercentage of patients
shuwedb ﬁ ﬁo\a F}aﬁ% %ﬂ ‘%I nﬁ}ﬁﬁ ﬂnnns were within
subtherap@utic, therapeutic and overtherapeutic peak theophyliine le 0, 37.50 and 75,

respectively, while trough concentrations within subtherapeutic, therapeutic and
overtherapeutic ranges showed the incidence of adverse reactions to be 5.26%, 52.94% and
100%, respectively. The results from Figure 4-5 indicated that there were no correlation
between beneficial effect and theophylline serum concentration. However ,higher incidence
of theophylline adverse reactions could be observed when trough levels rather than peak
levels were classified. It should be concluded that theophylline dosage regimen adjustment
for individual patient should be determined from the patient peak theophylline serum
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concentration. In addition, these results were corresponded to those reported in foreign
literature which suggested that the usually accepted therapeutic range of 10 to 20 meg/ml is
not an absolute but a statistical concept (Kelly and Hill, 1993) and theophylline has a good
correlation between theophylline serum level and adverse reaction or toxicity.

The Figure 6,7 indicated lhat there were no difference in the incidence of
| iile ,group of patients treated with theophylline

together with other drugs and the eated with theophylline alone (24% and
20.41%,respectively). However, Werse reactions from other drugs were
observed significantly (19%)=in

| ﬂuEJ’JVIEWﬁWEJ’]ﬂi
QW']NT‘I‘?W%JWYJVIEHQU



Table 6 : Percentage of Patients

with Peak Theophylline Serum Concentrations within

Therapeutic, Subtherapeutic and Overtherapeutic Ranges after Treatment with Traditional

Dosage Regimen.
Peak Level Number of | Percentage | Number of Patients Number of Patients
Patients n=59" with No Beneficial with Adverse
Effect (%) Reactions (%)
S 27 45.76 2 (7.41) 0 (0
T 24 3 (12.50) g9 (37.50)
o g 6 (75.00)
(a) S = Subtherapeutic fa#

T = Therapeutic rang
O = Overtherapeuticj

®

n = 59 because two @
patient received Theo Dur” {6g¢

other one patient could not De oblaifed. ' :

(c) Three of the eight patients IRitigliy Teceive
for fifteen minutes every six hours. '
¥ L=THIA T

y

AULININTNEINS
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xcluded from this table. One

line serum concentration of

50
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Table 7 : Percentage of Patients with Trough Theophylline Serum Concentrations within
Therapeutic, Subtherapeutic and Overtherapeutic Ranges after Treatment with Traditional

Dosage Regimen.

Trough Leve Number of | Percentage | Number of Patients Number of Patients
Patients n=59® | with No Beneficial with Adverse
Effect (%) Reactions (%)
S 38 64.41 4 (10.53) 2 (5.26)
T 17 28.8 2 (11.76) 9 (52.54)
o 4 4 (100)
a) S = Subtherapeutic.ia
T = Therapeutic range
O = Overtherapeutic@ng r/
(® n =59 because twal té sy - on atients were @xcluded from this table. One
patient received Theo Dur® #bgs ’l - 2| 1eog hylline serum concentration of
other one patient could not be ed/i v »

I

AULINENINYINS
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Table 8 : Incidence of No Beneficial Effect and Adverse Reactions of Theophylline in
Pateints after Treatment with Traditional Dosage Regimen.

Clinical Responses Number of Patients Percentage of Patients
n=59®
No Beneficial Effect 6 10.17
Adverse Reaction Occuring 15 25.42

sxcluded from this table. One patient
%€ serum concentration of other one

(a) n = 59 because two of the si
received Theo Dur® together witl

ﬂ‘lJEJ’J‘Vl "&J"' e
‘QWWNﬂ‘iﬂJN‘MWﬂmﬂﬂ



Table 9 : Percentage of Patients Showed Beneficial Effects while Theophylline Serum
Concentrations within Subtherapeutic Range.

Theophylline Seum Theophylline Measured Serum Mumber of Patients Showed
Level Concentration (mcg/ml) Beneficial Effects (%)
(mean £ SD)

Trough Level (n = 34)

< 5 mecg/mi 12 (38.24)
> 5 meg/ml 21 (61.76)
Peak Level (n = 23)

< 5 meg/mi 4 (16.00)
> 5 mcg/ml 21 (84.00)

¥ ]
AULINENINYINT
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Table 10 : Percentage of Patients Showed Beneficial Effects while Trough Theophylline
Serum Concentrations less than 5 meg/ml.

Theophylline Dosage Regimens Number of | Percentage of Patients
Patients (n=13)
1. Theophylline alone 4 30.77
2. Theophylline + Other Drugs 9 69.23
21 T + Beta® 2 15.38
2.2 T + Beta + Corticosteroids 30.77
2.3 T + Beta + Corticosteroids + Berod 15.38
2.4 T+ Beta+ Berodual® e 7.69

& T =Theophylline
(b) Beta = Beta - Adrenergic

AULINENINYINS
RN IUNRINYINE



Figure 4 : Correlation between Percentage of Patients Showed Beneficial Effects
Versus Peak and Trough Theophylline Serum Concentrations Classified as
Subtherapeutic, Therapeutic and Overtherapeutic Ranges in Patients Treated with
Theophylline Given Traditional Dosage Regimen.

. A T R,
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Trnugh Theophylline Serurh Concentrations
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Figure 5 : Correlation of Peak and Trough Theophylline Serum Concentrations with
Incidence of Adverse Reactions in Patients Treated with Theophylline Given

Traditional Dosage Regimen.

Percentage of Patients Showed Adverse Reactions

wuzr*wrszwmm

Trnu h Theophylline Serum Concentratiaps

mmnmwnwmaa
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Figure 6 : Percentage of Patients Showed Sign of Adverse Reactions after Patients
Treated with Theophylline together with Other Drugs (beta - adrenergic agonists,
corticosteroids, and anticholinergic drugs) Given Traditional Dosage Regimen.

* Adverse Reactions of Othgfc

** Adverse Reactions of bolh The 1
R et i

=+ Adverse Reaclions of Thedphylfime=—" -

*** No Adverse Reaction was Obseby

(77

ga

b
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AR TUNMINGA Y



Figure 7 : Percentage of Patients Showed Sign of Adverse Reactions after Patients
Treated with Theophylline alone Given Traditional Dosage Regimen.

f204%

%&\\\v

e :

**N@uue :
ﬂumwﬂmwmni
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Table 11 indicated that all types of theophylline adverse reactions were able to
occurred while the theophylline serum concentrations were within the therapeutic range
except for nervousness which occurred in only one patient with the peak theophylline serum
concentration equal to 22,01 meg/ml. The most frequent incidence of theophylline adverse
reactions were pulse rate = 100/min and palpitation (18.33%). Palpitation was usually mild
and transient. Anorexia (11.67%), nausea (8.33%) and vomiling (6.67%) were the most
common adverse gastrointestinal effects of theophylline. Nausea occured at the lowest
tha-::nphyllme serum level t;umpanng to other adverse reactions. This result was

g ge. Frew and Holgate (1993) reported that

some patients may experienue al '-':-A- . dlitheir theophylline serum concentrations
1 leiore, adverse reactions of theophylline

which might occured while semumeoscentrti 15 wege_within therapeutic range were pulse
rate > 100/min, palpitati o8 oféx's | . Oizziness, vomiting, insomnia, sinus

Table 12 showedgfie g€ 5 of theoph e adverse reactions in the patients
' A th cardiac disorder status or
liver dysfunction showe verse reaction. Therefore,

theophylline therapeutic en theophylline was used for

\\\\\

Table 13,14 indicated 4 yiken according to the physician
traditional dosage regife -'h# require thophylline dosage
regimen adjustment , haEver 18 of 61 patients ( 29. 1%}&quir&d The patients requiring
theophylline dosage reglmgn adjustments ware the patients who had the peak theophylline
Serum conce eutic range (6 of 18) ,
or sumhempmuﬂ .EWHWTWH ﬂﬂeﬂlamed his blood sample
for theophylline level measurement. Atditionally , 16.0f the 18 pﬂtlﬂl‘@{ 88.89%) requiring
tnanphﬂ- W@f @nﬂﬂaﬁj % ’5}&5 ﬁm:ﬂd ed theophylline

should be

elimination. Therefore , clmlca! responses the patients with
factors affecting theophylline elimination.

59
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Table 15 showed that the percentage of patients whose clinical responses were
improved after theophylline dosage regimen adjustments were 94.44 (17of 18). Only one
patient who did not show his clinical improvement died from respiratory failure status. The
majority of patients (61.11%) showed clinical response improvement through adverse
reaction decreasing, while 22.22% of the patients showed improvement in their respiratory
disorder. Therefore, application of pharmacokinetic theories to adjust for the appropriate
theophylline dosage regimen to optimize therapy for individual patient, could improve clinical

response in patients.

AULINENINYINT
RN IUNRINEIAY



Table 11 : Incidence of Different Adverse Reactions, and Minimal Peak Theophyiline Serum Concentration which Adverse Reaction Occured.

Number of Patients wit

. DNIS S ———
Adverse Reactions of Theophylline Incidence (e Re:

Minimal Peak Theophylline Serum Concentration
Which Adverse Reaction Cccured
(mcg/mi)™

1. Pulse Rate 2 100/min
2. Palpitation

3. Anorexia

4, Nausea

5. Dizziness

6. Vomiting

7. Insomnia

8. Sinus Tachycandia
(9. Muscle Tremor
10. Hypotension

11. Nervousness

11.47
1117
13.00
10.44
13.00
14.20
15.61
18.21
13.00
14.70

22.01

Tetal rumiber of patients = 80

* Range of peak theophyfine serum concentration = 10.44 -34.07

AUYANYNTNYNS
ATNURIINYIA Y
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Table 12 : Incidence of Adverse Rnadi&nsmPaﬁemsﬂmDﬁamﬂFadmsﬁﬁadiuThaﬂphﬂMEEimhﬂm.

Factors Affecting Theophylline Percentage of Patients with
Elimination Adverse Reactions
1. Cardiac Disorder 100
2. Liver Dysfunction 100
3. Cardiac Disorder combined 0
with Smoking
4. Liver Dysfunction combined 100
with Smoking
5. Age 2 60 yrs combined with 40
Cimetidine 800 mg/day
!E. Age 2 60 yrs Y 25
5=, T 0 ﬁ

5° = Subtherapeufic range
T* = Therapeutic range
0" = Owestherapeutic range

(2} mammmuu#ﬁw e
q

AU INENINYINS

opiv G’Iwﬂmmumam.
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Table 13 : Theophylline Dosage Regimen Adjustment and Its Co 25poK

Patient ﬂmmﬂmgnusageﬂegfmenm Clinical Responses
MNumber Respiratory Disorder | Adverse Reaction
5 B: Theophylline 400 mgday (oral) & +
: Decrease dose to 300 mg/day (oral) v b
7 ]::mwmﬂﬁwmnwdaﬁnmﬂ ; W+ +
contraction
A: Decrease dose to 300 mg/day (oral) e, W b
ar contraction
8 |B: Theophyliine 300 mgiday (oral) 47 ¥ +
A: Decrease dose to 200 mg/day (oral) AT5Z ¥ ¥
LN s
g B: Theophyfline 400 mg/day (oral) L4 -
A: Increase dose to 600 mg/day (oral) e -
11 B: Theophylline 400 mg/day (oral) W +0r-
A: Decrease dose to 300 mg/day (ogg] hr J

£9



Patient Theophylline Dosage Regimen Clinical Responses™
=)
MNumber § Faephyiline Elimination Respiratory Disorder | Adverse Reaction
17 |B: Theophylline 400 mg/day (oral) " +
A: Theophylline was discontinued and changegd 2, |Liverdys v ¥
to other drug*. Patient was also treated wi
Brid's respiration
18 |B: Theophylline 400 mg/day (oral) — -
A: Increase dose to 600 mg/day (oral) ! __ L
33 |B: Theophylline 300 mg/day (oral) art @iscase, Liver ¥ &
|A: Theophylline was discontinued and changeda™ | ~ - " isc iscase, Liver ¥ ¥
other drugs®. y‘
34 |B: Aminophylline 250 mg by IV infusion ¢ 21.58 = + +
F-\| L
csmmasemennn G110 Y008 11 TN T
A: Adjust to theophylline 400 mgiday q : - v ¥
RTINS
q

¥9
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Patient Theophylline Dosage Regimen '
[2]
Number
35 B: Aminophylline 250 mg by IV infusion

|A: Adjust to theophylline 600 mg/day

for 15 minutes every 8 hours

in oral form

A: Decrease dose to 400 mg/day (oral)
B: Aminophylline 250 mg by IV infusion
for 15 minutes every 6 hours

A: Adjust to theophylline 400 mg/day
in oral form

|B: Theophylline 300 mg/day (oral)

A: Increase dose to 400 mg/day (oral)
|B: Theophylline 500 mg/day (oral)

‘a
: Decrease dose to 400 mg/day (
: PLEL
B: Theo Dur 400 mg/day and T: ql-i ¥

xmjmm@mmﬂ?nj

Clinical Responses

Respiratory Disorder

Adverse Reaction

32 my/days,

i A Y

32 mg/day

& &

+ (Toxicity)
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Continued.....

to other drugs®.

‘.
Patient Theophyliine Dosage Regimen' \‘*‘n' / stor Affecting Clinical Respanses
Hmnbe?] :'::“"T‘ 'mig +heitiviline Elimination Respiratory Disorder | Adverse Reaction
54 l B: Theophyliine 400 mg/day (oral) L A565 |Fe : sustainedsfor > 2¢ hrs, W +
7//) LAES
A: Decrease dose to 300 mg/day (oral) ¥ ¥
55  |B: Theophylline 400 mgiday (oral) & +
A: Decrease dose to 200 mg/day (oral) R ¥
57 |B: Theophylline 500 mgiday (oral) 0 +
A: Decrease dose to 200 mg/day (oral) & N
61 |B: Theophylline 400 mg/day (oral) T T "
A: Decrease dose to 300 mg/day (oral) 7 jEiiemycin 2000 mg/day v 5
A: Maintenance dose to 300 mgiday (oral™, < | 1561 [Liv v s
A: Decrease dose to 200 mg/day (oral) L7 & +
A: Theophylline was discontinued and man@ = ¢

ﬂummmwmm

(a) wmw;mﬁmwm

Patient Number S4-61 ; Patients wene

(0} B = Before Theopiyiline Desage Regimen

A= mmmmw

ﬂma‘xﬂmm umﬂmaa
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(d) Clinical responses.
- Riespiratory Disonder
W : improved
= - Not Improved
4 :Worsen
- Adverse Reactions

=t Ho adversa reaction was cbsenved

+  : Adverse reactions was cbserved

J  : Adverse reactions was decreased or disappeared

4 OF = :Patient with high risk for adverse reaction.
() Patient had respiratory failure status, fater patient died in CCU. 'Vi"a

)] Futmmtﬁmumapummm. for s

{} The follow up was losed because the pafient was rested at home.

RIAATUUMINAE
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Number of Patients| Percentage of Patients
n =81 n= 61

(1) No adjust dosage regimen because of appropriate climi€al (aspc 43 70.49

(2) Adjust dosage regimen because of inappropriate clir 18 29.51
2.1 Decrease dose of theophylline B 13.11
2.2 Increase dose of theophylline 3 4.92
2.3 Adjust from aminophylline (IV) to theophylline 7 . 3 4.82
2.4 Theophyliine was discontinued and changed 18 of 5374 3 4.92
2.5 Adjustment for overdose theophylline (el Y 1" 164

ofher drugs” = beta-adrenergic agonists, corticosteroids, and antichgin "

{8) Patient receved both Theo Dur i Tean. A

y |
AU INENTNYINS
RINNTUANINYIAY




Table 15 :

Clinical Response Improvement | ~“#iityper of Patients Percentage of Patients

—— i= 18 n=18

(1) Respiratory Disorder Improvement 2222
(2) Adverse Reaction Decreasing 61.11
(3) Decreasing of Risk from Adverse Reactic 5.56
(4) Toxicity Decreasing 5.56
94 .45

(3] Patient had peak serum concentration after acministration of oral sustained rgleas: ; ‘: meg/mi, then recommend physican bo decrease dose of theophyline.

(b)) Cne patient died from respiratory faflure status,

Percentage of Patients with Improvement in Clinical '+~ \U ‘

| U]
AULINENTNEINS
RIANTUNMNINGINY
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2. Comparison between the measured and the predicted theophylline sreum
concentrations

One of the purpose in this study was to compare between the measured
theophylline serum concentrations and predicted serum concentrations by applying
pharmacokinetic parameters and equations from literatures. Table 16 showed comparison
between measured and predicted theophylline serum concentrations in the patients receiving
The mean measure and predicted average
5.79 mcg/ml and 10.899 *+ 662 mcg/ml
een measured and predicted values

theophylline sustained release dnsage fio

theophylline serum concentrations were
{mean + SD), respectively, and the m
was 2.06 + 1.93 (mean + SD)"the-i enilage of difference between measured and

predicted values was 19.40 +

Table 17, 18 sh
concentrations afier int A sirali travenol sion for 15 minutes every 6
hours) were 25.49 + 3.46 it 2| i $.18 ' meg/m (mean + SD), respectively. The

mean percentage of differeng redicted peak serum concentration
was 11.05 + 9.78 (mean +5ED)] e the A perceniage of difference between measured
and predicted trough serum ¢ 7,00

Table 19  showed pﬂme ariation (%cv) in comparison between
measured and predicte ons. Coefficent of variation of
measured and predicted' @ ministration of oral sustained
release dosage form was' 24.¢ of measured and predicted
peak serum concentrations f fvaration ¢ measu@l and predicted trough serum

concentration for amlnuphylun by intravenous wusiﬂn for fifteen minutes every six hours

mmiﬂg?%andﬁ-ﬁmﬂﬂ§WEj’]ﬂj

Most of lhe time, the differefice between gmasured and peedicted value after
s PG oo 9 20 o
in table 204 Table 21 showed the frequency in which the measured average theophylline
serum concentration was in the various range of theophylline concentrations and the
percentage of difference between the measured and the predicted values. Most often, the
average serum theophylline concentrations were measured to be in the range of 5.01 to
10.00 meg/ml (44.74%) and 10.01 - 15.00 meg/ml (35.53%). The percentage of difference
between measured and predicted values in these two range were 21.57 + 17.52 and 17.92 +
12.61, respectively.



7

When theophylline was given by intravenous infusion for fifteen minutes every 6
hours, most often, the difference between measured and predicted peak theophylline serum
concentration less than 10% as shown in table 22. While most often the difference between
measured and predicted trough theophylline serum concentration was in the range of 20% to
30% as shown in Table 23. However, the number of theophylline serum concentrations
obtained after intravenous infusion in this study was too few to make any confident
conclusion.

pharmacokinetic parameters and & uat, ns fr e Latlires. (Peck 1991; Winter 1992; 1993).

Some patients had several factorswilich ght atfSci-d e thenphyltine elimination, such as
concurrent drug factors, smoking b —;-j and| concur e actors (e.g., fresh milk which is

t be err~tic from true clearance

/ /) / ‘\\‘\\c\ ncentration. These might result

20 \\ ncentrations.

high protein), etc. Predicted cle
of the patients which was a
the difference between the'fneas

ﬂUEJ’NIEJVIiWEI’]ﬂ‘i
QW']%NﬂiﬂJ UNIAINYAY



Table 16 : mmmmmmmw nd & s oncentrations in Patients Receiving Theophylline Oral Sustained

Release Dosage Form.

Patient Number ™ Cpss ave ™ (measured) n*""f;,“ Percentage of Difference
1 ﬂ“::ﬂl H * 1472
2 1:1.134 11:9?
3 11.44 26,67
4 9.64 15.25
5 B 14.70 12.79
A 11.06 13.02
6 13.38 2.09
7 B 13.66 24,52
A Mot measured c
8 B 14.20 7.32
A 10.52 : , 8.56
*g B 10.64 ¢ 8.29 “23s 22.09
A 9.08 ~ ] 1 2.75
5 o AUEINENINY LS e
“1 B 2262 v | 2600 ) 092 g 4.07
; SRANNTRAUNIN B AR o
12 oe7 10.04 0.07 0.07

2L



Continued

Patient Number ™ Cpss ave © (measured) Percentage of Difference
(meg/mi)

13 10.71 30.53
14 16.88 0.12
15 6.64 53.01
16 5.42 9.81
17* B 22.01 39.44

A Mot measured -
18* B 5.55 66.85

A 9.60 35.63
19 8.43 842
20 16.55 31.60
21 11.20 40,63
22 13.79 18.35
23 5.89 1.02
24 8.67 E 26 .41
25 7.49 A6 267 35.65
26 5.26 fa 2349 w 177 33.65
27 o B Y INHNINDIBA
28 641 9 9.63 kWrd 50.23
. AannsdEiminghdy o
" 1aNNTERIRIINED QY =n

]

£L



Patient Number ™ Cpss ave ™ (measured) Percentage of Difference
(mcg/mi)
Recieved Moripront” - F, 747 20.35
Pharmaton®™
31 12.28 26.22
a2 10.22 9.88
Discontinued Rifampicin 6.92 361
*33 B 34.41 24.38
C Mot measured -
“34 A 10.83 16.34
*35 B 10.03 27.08
A 14.97 e 39.14
3B A 16.15 217
a7 6.30 13.81
38 B 7.8 1.00
A 9.52 "] F@ 12.92
29 8.88 23.54
40 6.83,. 361 o 21.45

+

L



Patient Number ™ Cpss ave ™ (measured) Percentage of Difference
(mogimi)
41* B 10.48 0.95
A 14.64 11.75
42 4.00 15.65
43* B
A
44 7.42 10.11
45 11.70 3.25
46 13.64 6.95
47 747 2195
48 3.80 23.59
49 7.54 6.37
50 8.26 20.94
52 8.87 17.47
53 10.87 9.12
Discontinued Rifampicin 8.06 14.89
54 B 16.65 ¢ o 2 T082 6.03 36.22
: o AUDINENINGNES |
*55 B 3407 g . : / 1.84
A . Not measured , « .~ | =
s ﬁz_ﬁﬁﬂﬂﬂ‘imwﬂﬂﬂﬁlﬂﬂiﬂ 487

SL



Patient Number ™ | Cpss ave " (measured) Difference | Percentage of Difference
(mog/mi) (mogimi)
Discontinued Cimetidine 1267 17.76
*57 B 31.09 26.44
A 7.43 15.07
58 463 25.93
59 14.00 15.00
60 8.72 29.14
61 B Not measured
A 8.12 0. 1.35
A 15.61 X 0.13
A 10.44 v ‘ ] 0.19
Mean + SD 1125+ 5.79 D83 5.6 206+ 1.93 10.40 £ 15.21
(Range) (3.90 - 34.07) 333,01 02-8.86) (0.13-66.85)
n 76 e e 76

iFr

n = Mumber of Cpss ave measurements after administration of theof

AULINENTNE

1)

PRIAINTUNNINGA Y
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fa)

e}
e
te)

Patient Numiber 1 - 43 Pﬁmwmmwmmmm - adrenergic agonists, corticosternids, and antichaiinergic drugs).
Patient Number 44- 61 : PaSients were treated with theophyfiine aicne. .
A : After dosage negimen adjustment - - i _—J

c: m_m-ﬂwhnm

Cpss ave (measured) wwm """""‘
Predicied Cpss ave was determined from Rifampicin ds
Predicted Cpss ave was debermined from Rifampicin inc:
The follow L was losed because the patient was rested at o

of dosing interval for oral sustained release dosage form.

/fﬂi W\ a ——————
\ } days of concument therapy .
\

‘1," "'\
W\
v 9\

ﬂ‘lJEI’JVIEWIﬁWEI’]ﬂ‘i
Qﬁ’lﬁ\ﬁﬂ‘imﬂﬁ']?ﬂmﬁﬂ
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Table 17 : Comparison between Measured and Predicted Peak Theophylline Serum
Concentrations in Patients who initially Received Theophylline by Intravenous
Administration (IV infusion 15 minutes every 6 hours).

Patient Peak™ Peak Difference Percentage of
Number (measured) (predicted) {mcg/mil) Difference
(mcg/mi) (mcg/mi)
34 21.58 21.05 0.48 2.23
35 26.73 | 250 9.35
36 28.15 6.07 21.56

Mean % SD 2548 £3.46 =3 02 + 2.83 11.05+9.78
.58 - 28. TSY™[(21:05 - 34 225" (048" 6. 2.23 - 21.56
(Range) (21.58 - 28 ‘ 7EDT} ( )

(a) Peak serum concentrations hed IV infusion .

Trough Theophylline Serum
nphylflna by Intravenous

Table 18 : Comparison [
Concentrations in Patien
Administration (IV infusion 1

Patient Trough™ Percentage of
Number (measured) Difference
34 8.27
35 2117
36 21.55
Mean + SD 19.44 + 4M 8, zzuaﬂw 3.48 +1.98 17.00 + 7.56
e | I HIIGH HARG | ox-na

(a) Trough Q:'Wﬁ'ﬂ"& ﬂ"w &4 %"W‘E}ﬂﬁ t
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Table 19 : Percent Coefficient of Variation between Measured and Predicted
Theophylline Serum Concentrations.

Serum Concentration Comparison Percent Coefficient of Variation
(%CV)
(1) Cpss ave * 24 96
Cpss ave (measured) VS Cpss ave (predicted)
(2) Peak Serum Concentration ** 10.97
Peak (measured) VS Peak (predicted)
(3) Trough Serum Concentration *** 15.35

Trough (measured) VS Tro

Cpss ave * = Average Serum Copg
midpoint of dosing interval

Peak Serum Concentralion ** = F '
sl hours was obtained at one hour aftef finjghe

Trough Serum Concentration **
hours was obtained immediately baf

Table 20 : Number of Seru
Measured and F'mdldad Values 3 {__
Dosage Form,

arious Range of Difference between
Theophylline Sustained Release

rrt—_—  a

Range of Difference belw Scfum Concentrations

and Predicted Valueﬂc 1SS ¢ ﬁthe ;:nga
m-ﬂM’J ¥ EJ NN El’mﬁiﬁi
amagmzu 4117 wﬁm
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Table 21 : Percentage of Difference between Measured and Predicted Values in

Various Range of Theophylline Serum Concentrations after Administration of Sustained
Release Dosage Form.

Measured Average Percentage of Difference Number of Serum
Theophylline Serum Level between Measured and Concentrations in the Level
{mcg/mil) Predicted Values n (%)
(Mean *+ SD)

0 -5.00 32.56 + 22.11 4 (5.26)
5.01 - 10.00 21.5 \ .8 34 (44.74)
10.01 - 15.00 "\‘\'« l' . 27 (35.53)
15.01 - 20.00 ' ‘ 7 (9.21)
20.01 - 25.00 2 (2.63)
25.01 - 30.00 / \ 0 (0)
30.01 - 35.00 | 2 (2.63)

Total . VIIIMTA\\\\‘I ~ 76 (100)
’ -

Table 22 : Number of SEru
Measured and Predicted Pge
Administration.

/ariols Range of Difference between
I \- -entrations after Intravenous
|

mber of Serum Concentrations
ations | in the Range
e (%)

Range of Difference between Me
and Predicted Peak Serum

<10%

(66.67)
10% to < 0 (0)
20% to <30% ., o 1 (33.39)

80



Table 23 : Number of Serum Concentrations in Various Range Difference between
Measured and Predicted Trough Theophylline Serum Concentrations after Intravenous

Administration.

Range of Difference between Measured Mumber of Serum Concentrations
and Predicted Trough Serum inthe Range
Concentrations n (%)
< 10% 1 (33.33)
10% to < 20% 0 (0)
20% to < 30% 2 (66.67)
Total 3 (100)

AULINENINYINT
ARIANTAUNNING A Y
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3. Pharmacokinetic Parameters of Theophylline in Thai Patients.

According to foreign literatures (Peck 1991: Winter 1992; 1993), theophylline
clearance was calculated from its correlation to theophylline concentration and dosage
regimen while the same correlation did not apply to volume of distribution, volume of
distribution was set as a remained relatively unaffected and was a fixed value muitiplied with
patient's body weight. Theophylline half - life was calculated from its correlation with both
theophylline clearance and volume of dastnbuunn Table 24 indicated that the mean

ife i tients not requiring theophylline dosage
f ldéal Body Weight (IBW) and 9.81 £ 3.22
aees and half - lives of the two patients
o Clad ‘ ; '@1‘ ce the patient number 14 was
refered to the private hospitzal e patient numt 0 re cawa:l the factors increasing the

regimen adjustment were 39.4
hours (mean % SD), respectively

: i
theophylline clearance, thergigre Aheauhyll adverse reaclions decreased in this patient.

theophylline dosage regimen
heophylline elimination such as liver
: romycin, etc. The mean
: 2se v\ \ 3 26.45 + 14.25 ml/hr/kg of IBW
and 17.17 + 9.99 hours (meah +/80), fespactively. h efore, Theophylline dosage regimen
should be adjusted in the patie A e e aarance and long theophylline half -
life by using pharmacokinetic theo T 4:; prove the patient's clinical response.

ﬂumwﬂmwmm
QWWMﬂ?ﬂJ UAIINAY



Table 24 : Pharmacokinetic Parameters of Patients not requiring

Patient Factor Affecting
Number ® Theophylline Eliminatio

Cimetidine 800 mg/day

N EBRREBREEScanraRo @ s N

P
(=

Pneumonia, Smoking, Fresh milk (UHT) 3 boxs/day

Left heart failure, Fresh milk (UHT) & n:/

A\

o
S

\. ‘_
3
g'l l_l Y

Ny

"
i
a

|I'
g
g

| ’ Dusuge Regimen Adjustment.

|

I
#

W Y e :magmm

ﬂuﬂﬂﬂﬂﬂiw\?ﬂi
o ammmmum nﬂ']i

Clearance Volume of ™ | Half-Life " |

(mUhrfkg of IBW) | Distribution (hr)

5968 46.01 m“.'li 7.55
35.10 23.83 10.86

25.43 29.11 13.82

33.92 25.50 10.21

24.52 27.25 15.11

69.61 25.50 4.98

40.22 25.01 10.38

: 27.86 28.00 12.44
16.86 16.04 32.93 23.05
61.22 20.50 5.66

57.78 22,50 6.00

36.67 27.00 9.45

27.39 23.00 1265
23.83 23.50 14.54
13.79 32.70 18.50 10.59
40.43 35,50 8.69

29.39 24.50 11.79

& 5445 20.50 6.40

ﬂ El 42.50 28.00 8.15

51.14 22.00 6.78

6.41 48.10 27.00 7.20

£8



Patient Faclor Affecting Cpss ave ™ Clearance Volume of ™ | Half-Life = |
Number ™ Theophylline Elimination (meg/ml) | (miMmekg of IBW) | Distribution (hr)
29 - 24.43 agfsu 14.19
30 - 22.86 14,00 15.16
Moripront™ F 200 mliday Geriatric Pha 40.00 14.00 8.67
Moriamine™ 3 Capsiday
EY . 20.57 23.00 11.72
32 Rifampicin 450 mgJ/day (after 7 days of cf 41.79 19.50 8.29
Smoking 61.76 19.50 561
37 Smoking 55.00 15.00 8.30
39 - 30.65 23.00 11.30
40 Allopurinol 300mg/day 23.57 21.00 14.70
42 - 46.36 22.00 7.47
44 Erythromycin 2000mg/day, Smoking |- 4327 26.00 8.00
45 Smoking, Ischemic heart disease /. 26.30 27.00 13.18
46 Fever sustained for > 24 hrs Iﬂ 21.40 28.50 16.19
47 ﬁmmm[mzms of concrrent therapy) 7.47 55.75 20.00 8.22
‘“ ﬂ‘LIEJ’J ‘VIHV]?WH’]H‘? o ) =
49 Le:dnnr“ 800 mg/day, Smoking 53.90 20.50 B.43
50 @/ 5050 25.23 6.94
g ammnim AN H R on | e | om
52 Cimetidine 800 mg/day 8.87 28.20 25.00 12.29

re



Continued..

Patient Factor Affecting , Clearance ™ Volume of ™ | Half-Life ™ |

Number ™ Theophylline Elimination, (mihrkg of IBW) | Distribution (hr)
53 Rifampicin 450 mg/day (after 7 days of concg 31.67 EEJW 10.94

5 45,00 22.50 7.53

56 Cimetidine 800 mg/day 20.35 25.00 15.20
29.20 25.00 10.56

58 e 2068 30.44 1.7

59 - 34.00 17.50 10.19

60 Candiac decompensation Smoking 3203 29.00 10.52

Patient Number 1-43 ; Patients were treated with theophyline together with of
Patient Numiber 44-51 : mmmmmm

Cpss ave or peak serum concentration of sustained re g
MHMMMMW=
Volume of Distribution was culculated from equation in b

EEEE &

ﬂ‘UEl’J‘VIEWlﬁWEJ’]ﬂ‘i
QW?ENT]?QJ NN Y
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Table 25 : Phamacokinetic Parameters of Patients requiring

Patient Factor Affecting ™ Clearance @ | Volume of ™ | Hall-Life ™ |
Mumber ® Theophylline Elimination (mimrfkg of IBW) | Distribution (hr)
3 B | Cimetidine 800 mg/day 20.92 E'E’I.-I:.!Iﬂ 16.56

A | Cimetidine 800 mg/day 20.92 27.00 16.58
7 B | Ischemic heart disease, Premature ventricy 20.00 30.50 17.33
A | Ischemic heart disease, Premature ventriculz § - - -
8 B | Liverdysfunction 17.65 25.50 20.08
A | Liver dysfunction, Lexinor™ 800 mg/day 15.49 25.50 2237
9 B | Erythromycin 1000 mg/day 23.40 35.77 15.79
A 41.00 35.77 9.01
1 B Pneumonia, Smoking 24 BT 15.00 14.05
A Smoking 70.33 15.00 493
17 B | Liver dysfunction, Smoking Yy 15.51 22.34 24.50
C | Liver dysfunction, Smoking 7 . - -
18 B | Erythromycin 1000 mg/day, Fresh milk (‘.ﬁ'} 62.50 24.00 554
A 53.06 2450 8.53
33 B | Ischemic heart disease, Liver Em«" 7.4 28.00 48.51
Al ey mmﬂ mm Mﬁm - I
349 B 3500 23.00 9.90
. Q W’] éi\ﬂﬂifu ) ”T‘m‘ﬁl 8, .

98



continued...

Patient Factor Affecting Clearance @ | Volume of @ | Hall-Life ™
Number Theophylline Elimination (mieikg of IBW) | Distribution hr)
(359 B Cimetidine 800 mg/day 34.04 zan.-}uu 10.18
A Cimetidine 800 mg/day 2923 26.00 11.85
A | Cimetidne 800 mg/day f = \ 33.40 25.00 10.37
369 B | Lef heart failure o 16.35 31.50 21.19
(7t
A | Left heart failure i 16.98 31.50 20.40
® B : #dLLs 40.43 19.71 8.70
A . MR 45.07 19.71 7.81
# B | Allopurinol 300 mg/day, Smoking el 48.54 20.50 7.14
A | Allopurinol 300 mg/day TR, 26.51 21.50 13.07
43™ B | Phenobarbital (in Tedral® }32 mg/day | ; 20.00
A | Phenobarbital (in Tedral™ }32 mgiday L2 - 20.00
54 B | Feversustained for > 24 hrs, Smoking 20.41 24.50 16.98
A | smoking 28.25 25.74 12.39
55 B | Cardiac decompensation 16.33 15.00 21.21
A Cardiac decompensation ﬂuﬂq‘wﬂﬂ mrmli - - .
57 B | Cardiac decompensation 02030 16.50 17.07
: ARIRNTUNPVINGNAE | wo | o

L8



Patient Factor Affecting Clearance @ | Volume of @ | Half-Life ™
Number Theophylline Elimination (mimrikg of IBW) | Distribution (hr)
L)
61 B - z ; 2
A Erythromycin 2000 mg/day 29.62 26.00 11.70
A | Liver dysfunction 15.38 26.00 2252
A | Liver dysfunction 15.38 26.00 2252
Cc Liver dysfunction - a &
(2) Patient Number 1-£3 : Pafients were treated with theophyfine togeiiier wi comicostercids, and anficholinengic drugs).

T ESTEEE

2

Paftient Mumber 44-51 : Patients wene treated with theophryfiine as
B : Before dosage regimen adjustment

A : After dosage regimen adjustment

: Theoptnyfine was discontinued and changed to other drugs
Cpss ave of peak serum concentration of oral sustained release dosage fo
Violurme of Distribution was calcutated from equation in Reraliise—
Half - Lifie was calculated from clearance [cblained from measife

Patient losed follow up.

PﬂtiﬂrmmhyNiﬁﬁimhﬁmmt?mmhndw. Peak serum concentration was obtained a1 one hour after finished IV infusion. And

trough senem concentration was obtained imme
Patient received Theo Du together with Tedral™.
serum ievel. wwmwwﬂmmmmmmmnﬁ"m

““““““""ﬁ'ﬁﬁ‘aﬁ'ﬁnim URIANYIAY

TS I w0 v
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From table 26, the mean theophylline clearance and half - life in the adult patients
without factor affecting theophylline elimination (mean + SD of age = 53.33 + 9.00 years)
were 42.44 + 13.28 ml/hr/kg of IBW and 9.19 £ 2.77 hours (mean + SD), respectively. From
Table 27, the mean theophylline clearance and half - life in the elderdy patients without factor
affecting theophylline elimination (mean + SD of age = 70.67 + 7.46 years) were 35.47 +
10.50 mi/hr/kg of IBW and 10.54 + 2.84 hours, respectively. When the mean theophylline
clearance between these two groups of patients were compared, the mean theophylline
clearance was 16.42% lower in the eder tients. The difference between the mean
theophylline clearance of these two groups nts was not statistically significant (p >
0.10) using two - tailed unpaired Student’s |n table 33. One of the reason

i nnl be determined, might due to
the majority age of the patier » 50 years (mean + SD = 53.33 ¢
0.00 years) which was closed ioha#ye of the : rs or older).

that the significant difference &

able 26 and 27 could create
ge of patients using Linear
54.55 - 0.25 Age, Correlation
erly patients were lower than
this relationship illustrated in

Theophylline cleara
the relationship between
Regression. The summa
Coefficient = -0.25 Thee
theophylline clearance in
Figure 8.

adult patients (mean + 8D o ge = 38 years) wers 50/63 + 13.33 mi/hr/kg of IBW
and 5.93 + 1.19 hours {wfean £ : e
and half - life of the smokifg elderly patients (me sD ﬂf&e = 66.33 * 6.11 years) were
51.76 # 8.14 ml/hr/kg of labw and 6.82 + 1.16 ears (mean + SD), respectively. The mean

Tzzpur;r:i:::: Nﬂmmﬁﬁnﬁ mj significantly different (p
TR PRI M 540813 b v

clearance between nonsmoking ad ients (mean + SD of age = 9.00 years and
smoking adult patients (mean + SD of age = 38.25 + 9.22 years) was statistically significant
different (p < 0.05) using two tailed unpaired Student's t - test. The mean theophylline
clearance between nonsmoking elderly patients (mean + SD of age = 70.69 + 7.46) and
smoking elderly patients (mean + SD of age = 63.33 £ 6.11) was statistically significant
differ=nt ( p < 0.05) using two - tailed unpaired Student's t - test.
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Table 30 showed that the mean theophylline clearance and half - life in the elderly
patients receiving cimetidine together with theophylline (mean £ SD of age = 70.60 % 9.04
years) were 25.24 + 5.01 ml/hr/kg of IBW and 14.00 % 2.37 hours, respectively. The mean
theophylline clearance between the elderly patients and the elderly patients receiving
cimetidine together with theophylline was statistically significant different (p < 0.01) using two
- tailed unpaired student’'s t - test as shown in Table 33. In patients with cardiac disorder
status (mean + SD of age = 71.25 = 9.60 years) the mean clearance and half - life were
18.33 + 2.12 ml/hr/kg of IBW and 19.10 #
From Table 32, the mean c!earaﬂm_ \\
(mean + SD of age = 69.50 + 9.18 yea

1.73 hours, respectively. Comiparnisad
—

.21 hours, respectively as shown in Table 29.

lifedin the patients with liver dysfunction status
+ 1.61 ml/hr'kg of IBW and 21.30 +
rance between group of patients as

shown in table 33. Figure 9 she ine clearance in various clinical
situations of patients. From Riglire*®, he mea theophylline clearance =f the patients with
liver dysfunction status and cafliag'disond - vere lawer than those of the patients with

other clinical situations sifice #haSefip fagtars were ajor causes of alteration in
theophylline metabolism. \

From this study,
were as follows : (1) Concurg

g in theophylline elimination
idine, (2) Concomitant diseases or

disorder e.g., cardiac disorder gtatus s n status. The patients with these
factors should be monitored closely Tof e ! dverse reaction since their theophylline
clearance were lower than the a)oﬂ’aﬁnf ithout these factors. The smoking

Half - life of thaﬂptpllina of Thai patlanls in various clinical situations in this study

1oo: s ZL"‘T'%”‘U mmmﬁ EI'T""'" e

m m usad by factor
affecting Hquphyltme elimination in the patients. emanlage al’ aﬂeratlun of theophylline
clearance from some factors (e.g., Lexinor™® Cimetidine, Rifampicin and Pneumonia) were
corresponded well with those reported in foreign literatures (Kelly and Hill, 1993; Peck et al.,
1991; Winter, 1982) The number of patients studied for each factor were too few. Further
study in a larger patient groups is recommended before any confident conclusion could be
made.




Table 26 : Clearance and Half - Life of Theophylline in Adult Patients without Factors
Affecting Theophylline Elimination
Patient Number Age Clearance Half - Life
(n=12) (yr) (mi/hr/kg of IBW) (hr)
1 59 46.01 7.55
2 46 35.10 10.86
8 56 41.00 9.01
10 4.98
12 10.38
13 12.44
15 5.66
18 6.53
19 9.45
21 14.54
23 869
34 10.13
Mean + SD 219277
(Range) (5.66 — 14.54)
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Table 27 : Clearance and Half - Life of Theophylline in Elderly Patients without Factors
Affecting Theophylline Elimination

Patient Number Age Clearance Half - Life
(n=12) ) (mi/hr/kg of IBW) (hr)

4 33.92 10.21

20 62 27.39 12.62

22 10.59

25 6.40

27 6.78

29 14.19

<l 15.16

31 11.72

38 8.26

39 11.30

42 7.47

58 1.7
Mean + SD . ¥ ARt » 10.54 £ 2.84
(Range) €288 . | (22.88 - 54.15) (6.40 =15.16)

Elderly Patients : Age ofPa
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Clearance {ml/hr/kg of IBW)

[
(== (=]
1

8

3858

ﬂuﬂqwﬁ%€Wﬂwnﬁ
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Table 28 : Clearance and Half - Life of Theophylline in Smoking Adult Patients.

Table 29 : Clearance and H:

Patient Number

n=3

16
26
37

Mean + SD
(Range)

Patient Number Age Clearance Half - Life

n=4 (yr) (ml/hr/kg of IBW) (hr)

32 32 61.76 5.61

48 39 79.07 438

50 51 50.50 6.94

51 3 , 5120 6.77
Mean *+ SD 50,68 593+1.19
(Range) (4.38-8.77)

-----

Half - Life
(hn)

6.00
8.15
6.30

6.82 +1.16
(6.00 - 8.15)

:
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Table 30 : Clearance and Half - Life of Theophylline in Elderly Patients Receiving
Cimetidine together with Theophylline
Patient Number Age Clearance Half - Life
n=5 (yr) (ml/hr/kg of IBW) (hr)
5 70 20.92 15.56
6 85 24.52 15.11
35 10.80
52 12.29
56 15.20
Mean £ SD 70.60 +, 14.00 £ 2.37
(Range) (62 -8 (10.80 - 16.56)
Table 31 : Clearance and H s with Cardiac Disorder
Status.
Patient Number Age Halif - Life
n=4 (y9) (hr)
7 57 17.33
36 78 20.80
55 5 al 21.21
57 | ‘7 , 17.07
Mean + SD 71.25 f! . yT212 | 18.10£2.21
(Range) (57 - ?9 {15‘5 - 20.30) (17.07 - 21.21)

AUEINENI NN

Table 32 : Clearangé and Half - Life of Thaﬂphylilna in Fatlants with Liver Dysfunction

o/
i
: If - Life
n=2 1) (mi/hr/kg of IBW) (hn)
8 76 17.65 20.08
61 63 15.38 22,52
Mean + SD 69.50 £ 9.19 16.52 £ 1.61 2130+ 1.73
(Range) (63-76) (15.38 - 17.65) (20.08 - 22.52)




Table 33 : Comparison of Theophylline Clearance between Group of Patients.
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Group of Patients Calculated | Estimated Result
Mo factor (n) With factor (n) t - Value | t-Value
Age 20 - 59 yrs (12) Age = 60 yrs (12) 1.43 1.32 s (p < 0.20)
Age 20 - 59 yrs + Smoking (4) |Age = 60 yrs + Smoking (3) 0.77 0.73 s (p < 0.50)
Age 20 - 58 yrs (12) Age 20 - 59 yrs + Smoking (4)| -2.36 -2.15 s (p < 0.05)
Age =60 yrs (12) Age = 60 yrs + Smoking (3) -2.48 =216 s (p < 0.05)
[Age 2 60 yrs (12) ] i 4.07 |s(p=<0.001)
+ = Combined with
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Figure 9 : Mean Theophyliine Clearance in Patients

with Various ClinicajSituations
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Table 34 : Theophylline Clearance Altering Effects in Patients with Factors Affecting

Theophylline Elimination.
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Patient Number Factor Affecting Theophylline Theophylline Clearance
Elimination Altering Effects
Decrease Increase
8 LBXIHDF 800 mg/day (afler 5 days 12.24%
of concurrent thera
9 42.93%
1 64.92%
3o 74.98%
a2 32.33%
41 83.10%
53 31.15%
of conclir __ ¥
56 Cimetidit X 30.52%
ofmnc@nt the il
57 : 40.19%
)

AN TUNNINGAY

AU O NS



	Chapter IV Results and Discussion

