i eks] abA] A4l A 43

ghtql Ael 2] 8z1e] Theophyline t Alel] 3t
g FH AT

Aguitta o shefet ey
Z4H - =G5 - UYYH - TURY

Agistayd GEAed

7 & =

M g

Theophylline 7|33 HAE v £§ o8 F -1t
A WA e sl ZA Adalelct, 2y
theophylline2 AA €% x£x7} 10~20 ug/ml2 k4
H9 s} o) F& dFoln, YFEFE7} 20ug/ml o4
ql A% 2age wxrl 33 Heg dEHA g
cpi-9 wbela o) obF2| obddlan A FodE 4
# ofe] W Eo] AMA|=REH®, Piafski 99 F
A2 A4 aminophylline Foi4] A Fah&F
5.6 mg/kg® Fol &tz F=-28& 0.9mg/kg/hourE
Eo sl ubio] 7ha W AHgEo] stk 22y ol
Aojele 71Fez A Fof £330z UM E
AAY 71 Fo2 AHEE & deA v FAA g 1983
3 B mAelld # 592 §34ql A4 FRll4] amino-
phyllineg 3% 1.6gm F% ¥F theophylline
leveld &4 slef 504] 0] 8 A 24| Rh=lol 4 o] ¥ F theo-
phylline 5= #x 43719 A% FAAE AAY
d} glovt efAbgkate] 7 Hln, wik 3l okF
1 2 Bl B8 A5 WAAA gles AF el

oo AAEL €Fol A M4 FAE A=
theophylline Abell 3t k523 N E & o) A3}
35 &7 <] theophylline $4¢ 7|F& =lalstnz}
£ 75 A etg o okgel §o| theophylline =
Aol m] A& Q8¢ WA Hobek et

g %914 65 278

2 EEe 199195 Agitayy §AATFe nae
SERETY

a4 # o9

a3l Uy
Lo &

Agrigtmy 4 Wo] 9Jfl3le continuous infu-
sion pump& %3 aminophylline A= <& whkrl
A= AP 8298 Ao 2 dlgon gAis) 42
o, ofz}r} 40elet, <dE@ FX 2 2 554 o]Frt
Wzt 279, oA} 239 ez ¥AF 89 FoAgeH
554] o] 4h& gzl 159, o1z} 179 elieh 2715 A Ak
42974 5 BUN/Cr A+ 25 A48l &3
v{, theophylline diAlol G3& vl 4 Uve 45§
A B84 fx M98t (Table 1,

2. %49

Continuous infusion pump§ %3 aminophylline
§ 5452 A Bojsle 34 4ul (steady state)oll
o] 2% Ag-g 33l AW theophylline ¥ =%
fluorescence polarization immunoassay (TDX,
Abott)2 243gich. &3 Aeh] theophylline 559t
Eof 8248 o Y Ae theophylline F%, Css=

Tabie 1, Patient Characteristics

Sex Male

Female
Age Nonsmoker Smoker
— 55 19 8 23
56 — 15 . 17
Total 34 8 40
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Table 2. Clearance and Half Life of Theophyliline in Korean Adult Asthmatics

Sex Male, nonsmokers Male, smokers Female, nonsmoker
Age C1 (ml/hr/kg) 11/2 ) C1 {ml/hr/kg) t1/2 (hr) C1 (ml/hr/kg) t1/2 (hr)
" . R e e

— 55 442199 8216 56.1£16.4 6514 44.1 £ 13.6 8318
(n=19) (n=28) (n=23)
* * * *

56 — 33.2: 8.2 11.1+29 341+ 8.2 10.7+ 2.5
(n=17)

{n=15)

Student T-test

*  Significant difference compared to age group —55 (P < 0.05)
** Significant difference compared to nonsmokers of same age group (P < 0.05)

OB B T BweelA A &4 (Clearance) & T¢ 4 3

I 9A7IE t1/2=0.693/K2 3+ 4 glo}h o]w Ko
© %o 4% (mg/hour), K¥ 444 % (elimination
rate, hour™')o|= ¥ 284 Vd+ 0.51 L/Kg-Bwt2 3
A3l 2, Bwti Carl Peck methodol] @& o) 4 a3
< ol &3hgdeten, melm g dejol A Ml LR S
% 533 ¥F theophylline ¥xo w4 E8

Cos=gigrtlos o $a18ag Fat Wad

2 &% Kog & 4 3lew ol & daFol ne}
EF3ked A4 skt

# =

Ed el 4 A EAl A A FFo) wE
e AEE vlms] ¥ Fjoll A 564 of 472
A4 &€ 33.2+8.2ml/hour/kg & 554 o] 3} ¢
44.2:9.9ml/hour/kgR o} 24.9% %4 e o]&=
EAA oz Folsledch(p<0.05), HH37l 564 o] A4
Folld 11,1+2.94|7k2.2 554 o] ahFol uls] §-2] &
715 24k o=l 56 olAHFel AHLgL
34.1+8.2ml/hour/kg® 554] o 3}#9 44.1+13.6
mi/hour/kgR e} 22.7% #4% #4£EF 2gdc(p<
0.05), = wigkrls ztzb 10.7+2.54 7, 8.3+1.8 4
7re g $o3 atelg ¥gdch(Table 2, Fig. 1, 2), 7
dEFolM el & atelE= 812 Hp>0.05
(Table 2), &8 FAxhe 554 ojshe] FAbollA 8
sl olE9 HA L 56.11+16.4 ml/hour/kgi
e AT wigadalel vlah 26.9% %715l o p<

60 m<5Yr @ >55Yr

201

Clearance, ml/hr/Kg

Male
Fig. 1. Comparison of clearance according to the age
group, <55 years old and >55 years old in
Korean adult asthmatics.
*Significant difference compared to age group
<55 years old (p< 0.05)

0.05) (Table 2, Fig. 3), 7 d&dol ahg A& 4%
A A2 e 739 A 4§ (clearance, ml/hour/
kg) =—0.403x 38 +59.688, A#A4 —0.508 .1,
oizte] 7%+ 4§ (clearance, ml/hour/kg)= 0.
546x %17 +67.462, 4AF —0.61% o] Ty
off whet {2} 8HAl A 4-o] 23l FHp<0.05)(Fig. 4,
5), A&l ue} Xlﬁ%%k% Abg s v o] A Fo]
64kgsel 170cm Fx A% 58 €% $5F 10~15ug/
ml2 §Asw 554 °l 3} ol 4 += theophylline
28.3~42.5mg/hour (679.2~1019.6 mg/day) 2] =<4
]l Fod7) Hasbe, 564 olAFolAE 21.2~31.8
mg/hour (508~763.2 mg/day)”} U 4 3} o} (Table
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169 B <55Yr [ >5 Yr

Half life, hours

Female

Male
Fig. 2. Comparison of half life according to the age
group, <55 years old and >55 years old in
Korean adult asthmatics.
*Significant difference compared to age group
<55 years old (p<0.05)

80 10 -
W Smokers
£ Nonsmokers

70
'

8 8 8

Clearance, ml/hr/Kg
8

Haif life, hour

8

L
Fig. 3. Comparison of clearance and half life between
smokers and nonsmokers of Korean adult asth-
matics.
*Significant difference compared to nonsmokers
of same age group. {p<0.05)

3). 160cm o=} 7% o] 4#FL 53.8kgo|w BF §
FFE 10~15ug/mlE fx3teim] 554 o) FFolAl &
18.2~27.3 mg/hour (564~ 844 .8 mg/day), 564] o)A
T ol A £ 18.2~27.3 mg/hour(436.8~655.2 mg/
day) ¢] §oJ7} &8 3}c}(Table 3).

Clearance, ml/hr/Kg

80
. L]
80 *
\\ .
:\\_3 -«
PrYs . *o\<\~_ o.- ™
. . . . 8‘-‘?.6: el
20| Y=—0.403X +59.688 * )
r=-—0.50, p<0.05
) y y
0 20 40 8o 8o
Age

Fig. 4. Changes of clearance of theophylline according
to ages in Korean adult male asthmatics, nons-
mokers.

Half life
100 5

Y = —0.546 X + 67.462
sor r=-—0.61, p<0.05

Age
Fig. 5. Changes of clearance of theophylline according
to ages in Korean adult female asthmatics, nons-
mokers.

Table 3. Recommended Theophylline Amount to Main-
tain Therapeutic Theophylline Concentration,

10 - 15 ug/mi
Age Group  * Male (mg/hour) ** Female (mg/hour)
— 55 283 — 425 28.2 ~42.1
56 — 21.2-31.8 18.2 —-27.3

* Male: 170 cm, LBwt 64 kg
** Female : 160 cm, L.Bwt 53.3 kg
cf. if aminophylline, X 1.25

i} ot

Theophylline® methylxanthine#] eF&2 4] 7| 3=|
HETE oA 7] #AE desln BE F2E
e A% YA 289 +3YE FII47)
3, olmEAEe] ofelag-g 7lA B4E A8 F
Eoll Al 71| B3y o] 2] 282 m)=|Fpcpa),

Theophyllines] 7)< &4 E3+= ¥4 theophyl-
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line ¥E2 WA A7} gleel, €A 5= 5ug/ml
dAE 7@x BAEAC Yotz XoET 9o
w214619), 10 ug/mlell o] 2.2 A7} 53] 20 ug/ml
72+& WA theophylline £x%.¢] logarithmell wle g}
tha el #cH®, Theophyllined] 524 24| theo-
phyllines} "5 5o} Fof bkl FAZ} glenfre?
ZHE BuiAlel e #AloA = W R R F2E
o] 2 4 gt} e} ol 15ug/ml o] &lol A = %
zhgo] glow, 20ug/ml o Aol 4] A48 28] F
7% B 4 9lc}, webA theophylline Fof 4] £4 3
80| Vel gewda] AAql 7|3 BAIANE
o7 HsiMe 24 A8 FE4 10~20 ug/mlE 3
e o) Fasdie!e, olF 93 ofz] Fof uhEol
A A= 8} gleh®, o] F Piafski §%°] Alaket el
74 3] ALg-Elo] $kEH ol A& aminophylline
5.6 mg/kgs a2k o g Fod F A&5EHR 0.9
mg/kg/hour® Fofsln F A7l 2A=A Yv A4S
1.35mg/kg/hour® 24438 F714]7]+ ublo|c],
2 ol AUl ES ez 423 Foye s
7kl 4] dojrlE theophyllines] whAbgaio] &<l2}
atol7} 9l 7haAdel glol o] & HiE dFqlolAe] R
of7|F o B Ayl ojeld Hel ek HEF ML 659
gal Alalol4] 74 theophylline 443 Jusko
E190] W g MFlY ZFAF ulasled A= spol 7}
gk stglovt A $xb4-7} A5 continuous infu-
sion pumpE AHE-3tA] %2 FAE L7 Lol
Alglx 7} Hojxle) #%E9L aminophylline 1.6gm/
day® A& &30 2 Fo4% F ¥4 2§ FH3,
504 o3l qEal AMA AN A[IAA (HH
theophylline & == —0.16+15.53 X aminophyllie
dose (mg/kg/day) & | 4] 3}% 2.1} 504 ol 4t fx}-Eol
A frold AP olvtn Rskgdel e cHAg
#e) JF FHFE7} 17.023.5mg/mlE w2 Fof
olvrch e A FxEAME Fold A3dAI} S
E YA gor, Aguol I +HE Qlgich E% A
F& aminophylline & %o 8197 ofFol| kA2 F+
A xof B 227} ol AbEl T},

a2} ¥ odFofl4& aminophylline$ continuous
infusion pump¥ & Feid F A Aeel ol A%
¥ A theophylline 5% &A% 3 o|2He 7 &
219} theophylline 3 £8-8 T8Iy ol7} HXZ2 8]

#4194 A4 5 T A374E 1991~

€ 3R YAHFEE T8 A Fodakd Tigdend
Az} ool v ABJAAL FEE e kel A
+ A&E% Koy <Css (ug/ml) XLBwt (kg) X
(~0.403x Age+59.688)> X 1028 F& 4 gloni, of
ol 4 Kot <Css (ug/ml) X LBwt (kg) ¥ (—0.546 X%
Age+67.462> x 10014 74 4 9lof, ¥A theophyl-
line ¥ =% 10ug/mls f=sai=d 504, 170cm =k
#x}74$% theophylline #14 $8-2 26.4 mg/hour”}
Haste, ofx}t 504 160cme] b 39 &g
21.5mg/hour”} 4 8 &c},

T Pt} AlF& neis] 2w, theophyllined =
wzaoy 3 v AL F R 2 vinig §
734 L8 (Volume of distribution)-2 Al A #|
Foll wta} Frtsht A Hage o AAFoE oA
Sof AAabel 7 vigslctn 2oy, weld theo-
phylline?| £-31-88-2 A4 AFL 7|F 22 Foidla,
Fr A 718} 3ol uhi ol AT & VTR 3=
Rol gedalzict, mejn Aol o H4 g9 AolF
2248 Leung 5292 Aol A& Fajoll A HLgo) 2
thx 3t9d et Ellis 5*'3} Longhan §29-& z}e]7} gl
ok ok, AQlelAE Aol wE AHLE o]t
Ue Ao delzlon]d? L AFoA % 0|8} 5T
AE Aol 2eja § A7l FdAe 25 554
o] 518 A gatg A vlEd A FAfel] wis] ALgol
26.9%% 7} a3 o)& Grygiel 5% ¥ 138 60%
F7hR ke Wgted olF dbe|E Roly olfrE F9%
o] afo] 9l 7Rz o Aejol] 7|AUE Y TR Y
Aluk, AUF HA theghylline AAl7AR] H¥H 2534
E 98 FAW Atz Az, &3 Aokl
AN ALgd vlasted ¥gk-gw] Hendeles 5270
22~5741¢] vl & A4 Fajellq AL 39.0+11.4ml/
kg/houre} wlszdle, £ o9 704 olAte] HF A4
4 30.6+5.3ml/kg/hour:= Antral %2¥0] v Fd &
Qlefl A &4 ¢l W A £824.61+6.0ml/kg/hours} 3}
o7k glo] qh=ral st A ofal kel -2l g A& Aol
Atz Fget

a2y Aigol W Hae AT aal 7l
atol7t gl Y £8k¢] theophyllined o8l 7hl
off whel FHHE o ajolrl 222 FpE gt vhE-Hql
A 55 JAE T3 S5k A Yashd, 34
AL Eolx X¥ S AAEo| A4 Fo| g
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Y55 Ay BAAE AEZ o] 4 sles] 4
Aol g3 9 Bapgo] 4 sheAel shal g 7o
& 7)goof & Aol 12|3 theophylline tiAbol o
g2 nld 4 gl o2t A Y AdEE Al AY
o P50 BF o] Foifof & Flo|rt,

< &

A5 Agdgta yilol YYsted continuous
infusion pump% %] aminophylline 4= F]]-¢
ot Adal Z)FA A4 A} 829 (A 429, 13 409)
2 tjaho 2 &3q] 4alell 42 theophylline thAtel &
g FEEH A FE odo] obHstmE E3Hl theo-
phylline £¢32] 7]1%& rlaistazt £ d+§ A # 3l
oy AE Aol

D @& G g A9 AW ALEL 564 o)
ol A 33.2+8.2ml/hour/kg & 554 o] 3 F ¢
44.2+9.9ml/hour/kg¥-ct 24.9% 2 #23 B4
gom adziol whE Myl Hago] 4% JAAR “HL
$=-0.403x Age+59.6880] Aok, ukzt7lE 564 ol
AFol4] 11.142.9 A|7ke.2 554 o]3}F2] 8.2+1.6
A7kl w3 2] 7 F7HE LA (p<0.05),

2) wlEA ofa}b ghake] 24 564 o] Aol MW Ha
%2 34.1+8.2ml/hour/kg, W7l 10.7£2.542
o2 554 o879 44.1%+13.6 ml/hour/kg, 10.7%
2,547kl wish 213 Aol B oH(p<0.05). AH
of W M Hago 4BJAYL Hag=
—0.546 X Age+67.462"°]%}

3) Aol w}E theophylline®] Al H4-§ 4 Wbzt
719} Aol A

4) g9l Aole] theophylline AW A48 ¥4
off Busl £ d#dFe] Myl atbol 7t fleh

5 & o2 ols theophylline AW A £ &2
26.9% %718k,

o] Aboll 4] ade]al gH3qlel theophylline o Apell #t
2| F-5 o| &3l odgin o|4#F W& theophylline
o & S3%E AAY 4 ok 2 B 39
theophylline® Fojsix. Aolol =& YHFE9 Fo
A 4 demz s s 84
theophylline 17} W8 ¢ Ao Yk

&3l 44l A4 #2be] Theophyline o Aboll 244} o5 &a of F—

= Abstract =

Pharmacokinetic Study of Theophylline
in Korean AZlt Asthmatics

Sang Heon Cho, M.D., Young Joo Che, M.D.
Kyung Up Min, M.D. and You Young Kim, M.D.

Department of Internal Medicine, Seoul National
University College of Medicine, Seoul, Korea

Ho Soon Kim, M.Ph, and Hyun Taek Shin, Pharm D.

Drug Information Center, Seoul National
University Hospital, Seoul, Korea

To evaluate pharmacokinetic parameters and main-
tenance dose of theophylline in Korean adult asth-
matics, we estimated total body clearance by nonlinear
computer analysis according to age and sex after contin-
uous infusion of aminophylline in 82 adult asthmatics
(age range 20~81 years old). Eight men were smokers.
In nonsmoking male and female patients, the total body
clearance of patients over 55 years old was significantly
lower than that of patients under 55 years old(p<0.05).
In nonsmoking male patients, the total body clearance
was 44.2+9.9 ml/hour/kg in patients under 55 years old
and 33.2+8.2 ml/hour/kg in patents over 55 years old. In
nonsmoking female patients, it was 44.1+13.6 ml/hour/
kg in patients under 55 years old and 34.14-8.2 ml/hour/
kg in patients over 55 years old. The regression equa-
tions between total body clearance and age were total
body clearance (ml/hour/kg)= ~0,403 X Age-+59.698 in
male (r==—0.50, p<0,05) and —0.546 X Age+67.462 in
female (r= —0.61, p<0.05). The total body clearance of
smoking male was increased by 27% compared to that
of nonsmokers of same age group. There was no signifi-
cant diference between clearance of Korean adult asth-
matics and that of western people reported by Hendeles
and Antal. And there was no difference according to
gender in same age groups.

Even though we can calculate serum theophylline
concentration from above equations, variability of total
body clearance is so wide that regular estimation of
serum theophylline concentration is recommended.

Key Words: Theophylline, Pharmacokinetics,
Korean adults
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