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Background : Since up to 90% of a theophylline dose is biotransformed, probably by interaction with one or
more the variants of the cytochrome P-450 drug metabolism system, anti-tuberculosis agents including drugs
influencing microsomal enzyme systems, such as isoniazid and rifampicin, may be affect the elimination of theo-
phylline.
Method : The effect of combination therapy with isoniazid(INH), rifampicin(RFP), ethambutol(EMB) and
pyrazinamide(PZA) on the pharmacokinetics of theophylline was evaluated by a computer program using
Bayesian method. Three group were divided as follows. Group I is control, Group 1 is treated with INH, RFP,
EMB and PZA and Group HI is treated with INH, RFP and EMB.

All of them were i:ion—smoker who were normal in liver and renal functions, and not administered drugs af-
fecting on the clearance of theophylline with exception of anti-tuberculous agents.
Results : When it compared control with test groups, the clearance of theophylline in Group Il and Group III
was significantly decreased(p<C 0.001), and half life in Group II and Group Il showed significant elevation(p<
0.001).

However there were no significant differences in clearance and half life between the Group II and Group III.
Conculusion : These results suggest that theophylline dose may be need of readjustment in concurrent medica-
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tion of anti-tuberculous agents including INH, RFP, and EMB.
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7t A =AY, Fide] Ag 3 AR
T lolM ol W T 2
t}). Theophyllinee] 43 7jde
ot 7|#A e, dA% £ FPAEY,
WY 24240, 393 294708 Jepin e A
o2 Aol ZHUALY] 3F THA AEHT A
th. Z22u} theophyllineo] A4% X8 a3& e}
WA 228 Hasl| dsiMe 8% 528
10~20pg/m*"V 2 fAlFo} sl Aog da8A Q)
3Rk, EFFEt 20pe/ml ol AS- A& §
3, Bk 24, FE T v E2go28E A
3 AAAE, A8, 3F Fx & A% Ax
T FALEE"Y U £ de Aoz ¢9A
Aol &3 27| oJgigo] Utk 53] theophylline
FoAA] WG oFE| o3t oFE 43 AE-2 theophyl-
lineo] AdE(clearance)ol 3&& & 4 9lo] the-
ophyllineg] &3 2Ad EA& op7|& & ¢

A8 $xte] 5F 2ol AR&-3£<l theophylline &
FRAYAESN A Fosfolqt sk=tl theophylline
o gk PZA<t EMBe] 432 Aol Biglo] 9l
o RFPS gt oFF diAl 34 84 feAlz
A theophylline#}o] W8 FJA] theophylline] &
F FEE YFEE Acwg RuHm Jop. Ed
INHE BlA43 dakd a4 dAAZ 42 gled
theophyllined] &% 2 & A% A7l 7oz 1
ol Qo' olf JHAAEL WE Foisopst
st 23 8o Yol theophyllines] HEFAE
& oj#lgo] obd = fich

ol AAEL 19951 3YFE 1996'd 7HU7A
AENTRE Y 3EF7IWT A theophyllines} &2

RS T WE Folyd 2% BAESE te
2 INH, RFP, EMB ¥ PZAS 8% Sd & wjs}
INH, RFP 2 EMBE W& =a% uj, theophyl-
lineo] oFE Feo] tigt ke wHrlstnat st
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1. Achal

19954 3¥EE 1996 7971A] AEGFwEY &
F AN X7 F FHAAE Fof VA ¥ the-
ophylline £o&<l 144& AANZZ(Group 1) o
2 3}¢3, theophylline® 37 INH, RFP, EMB
9 PZAS W& 5% $x} 26 H& Group I,
theophylline® 37 INH, RFP 2 EMB #4$ 2d
3 22 20 H& Group Il &gt}

ZE dEAe vEaRteln, 1% ¢ Arls
A 25 A4 W9er theophyllines] oF&2%
dol 9ge & F & UF S B8 A
A <131t

2. Ay

& He AwE AAY A4 theophylline
100mg/capsule, 200mg/capsuleo|gi., FAA|
2% INH 100mg/tablet, RFP 150mg/capsule,
EMB 400mg/tablet, PZA 250mg/tablet-g ALS-
st FEAE 1Y 138 off AHeo g T3y
i1, $9 8% INH= AF 50kg osld A%
300mg, 50kg °]Ad AL 400mg, RFP& =
50kg ol&td 74 450mg, 50kg oldYL A
600mg, PZA+= 35mg/kg, EMB+= A& 50kg ©]
3tYd 7% 800mg, 50kg ©14Y Z$- 1200mge]d
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3, theophylline2 200~600mg/day& 2~33] £
& A7 R S0,

AAle 2F9 74 theophyllineg Foj3ly
steady stated] =% F YL A3y, A
273 Al 3¢9 73S FZHUA9L theophylline g ¥
£ Foilo] steady stated] =EF F AL AH
3ttt theophylline =& A" YL 3,
000rpm oA 1587 94 Fejstd d3& 2efd
% 200u¢E 33l Fluorescene polarization
immunoassay & ©]&3&hk= Stratus II Immuno-
assay System(Batex, USA)& A3l S4314
o} 99} e WEos 23F theophyllines] ¥
=% o] o}g} theophylline® clearance % 44 ‘3}%"
71 Bayesian method& ¢]-§3lo] oFg3sHs W&
Ar&3h= Abbott PKS system?®g Alg-&le] 33
ale] ol o}E theophyllines] oFFE Y wzte
A=A

2 3
1. chdd Eixtel 34

F dd8A 608F Erke 44803 oz 16

Table 1. Characteristics of the Study subjects -

Ho|Ach. AHL 2041%H 75M7xIe] Wl B
51.20 4908 2L 37kgolH 70kg7hA 9] H9 =
P 55.10kg4dx, 7]+= 149cm oA 178cme] ¥
9= 7 163.80cm gvl. €% albumin == ¥
T 4.40g/dl o]en, = creatinine"{—E—E— 1.
00mg/dlz F4 Heuldl e 9 7% &
A7) AA Ak A4 1990k (Table 1))

2. Clearanceo]| 0|x|= &

Theophlline®} INH, RFP, PZA ¥ EMBE %A
J Eo w3 )= $xFol 49} theophylline clear-
ancev 25.80+6.70ml/hr/kge 8 thz7o] 40.40
+3.10ml/hr/kgell vl&] f-2l0A Zasidch. E£=8
PZA 9] 54 & F3}1 theophyllines} INH, RFP
% EMBE 4§ Fof 34 @424 theophylline
clearance® 26.50+6.70ml/hr/kgo.2 thx79]
40.40 +3.10ml/hr/kgoll vj3 SolUA 23Tt
(Table 2, Fig. 1).

a8y Al 223 A 3772} theophylline clear-
Z27} 25.80+4.70ml/hr/kg, 26.50+6.
70ml/hr/kgo. 2 f-o]§t Afo)& Holx| it A2
o4 theophylline clearancet: @9 7% 25.

ance<

Control mean +SD

Group I mean+SD  Group Il mean+SD

Number 14
Sex(M/F) 10/4
Age(yr) 52.30+15.90
Weight(kg) 55.50+10.10
Height(cm) 162.70+8.20
Albumine(g/dl) 3.90+0.10
SrCr(mg/dl) 0.99£0.09

Dosage form

Theophy! line dose 300~ 600mg/day

sustained release oral form

26 20
18/8 16/4
47.20£15.60 54.20 +17.20
54.90 + 6.80 54.90 +5.60
165.40+7.30 163.30 + 6.80
4.50+0.40 4.70+0.30
1.01+0.15 1.00+0.14

Control : Theophylline
Group II : Theophylline+ INHA + RFP+EMB

Group I ; Theophylline+INHA +RFP+PZA +EMB
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Table 2. Summary of Clearance and Half life of theophylline in control, Group I and Group II

Sex Control Group I Group I
Cl(ml/br/kg)  t¥4(hr)  Cl(ml/hr/kg)  t%(hr)  Cl(ml/hr/kg)  t'%4(hr)
Female 40.70+£3.34 8.57+0.72 *26.20+5.20 **13.66+2.45 *24.80+3.40 **14.15+1.96
(n=4) (n=8) (n=4)
Male 40.30+£3.20 8.65+0.69 *25.60+4.90 **14.09+3.23 *26.90+7.30 **13.17+3.27
(n=10) (n=18) (n=16)
Total 40.4£3.1 8.63+0.67 *25.8+4.9 **13.96+2.97 *265+6.7 **13.80+3.02

Cl : Clearance in ml/hr/kg

t4 . Half life in hr

Student T-test

*Significant difference compared to clearance of controlled group(p<0.001)

**Significant difference compared to half life of controlled group(p<0.001)

Clearance, ml/hr/kg
50 —
4
40 |~
35
- ’
25
20
15 r—
10 -
s
0 1. |
Control Group 1 Group [l

Half life, hr

Control Group 1 Group 11

Fig. 1. Comparisson of clearance between con-
trol, group I and group II. *Significant
difference compared to controlled group
(p<0.001)

60+4.90ml/hr/kgds, o=kl 7A$  26.20+5.
20ml/hr/kgz Ao & ol giglen, A 3
woll A GA] gale] 739 26,90 +7.30ml/hr/kgolg]
3, ojzpe] A9+ 24.80+3.40ml/hr/kg 02 =}
o vlaf Zadtgeyt BAA freld ik

Fig. 2. Comparisson of half life between control,
group I and group II. *Significant differ-
ence compared to controlled group(p<0.
001)

3. giz7lof ojxis I
Theophyllines} INH, RFP, PZA 32 EMBE %A

o Fojuka QlE #FATFA ] theophylline ¥HE7]
= 13.96+2.97hr2 W72 8.63 +0.67hrol| ]3]

- 995 -



#o IA Z71etnt. =3 PZA 9 B9 g Fdstn
theophylline®} INH, RFP 2 EMBE& H$§ 5o &
¢l #x}lFoA9] theophyllined] wkzt7]= 13.80+
3.02hr2 tjZ2e] 8.63+£0.67hro] B3 f2JUA
Z71stdel. 28y Al 235 Al 327te] theophyl-
line ¥F7)&= 242} 13.96 +£2.97hr, 13.80+£3.02hr
2 g zlol& Holx] FUrh(Table 2, Fig. 2).

Theophylline®} INH, RFP, PZA 2 EMBE& %
Alef] Bojutm Q)= A 224 ¢] theophylline whzt
71 A9 A9 14.09+3.23hr g Agxte] HS-
13.66 £ 2.45hr 2 Ao W& FAH fo4de U
o, theophylline®} INH, RFP @ EMBE #&
2o 29 A 32419 theophylline ¥Hzt7] 4]
P32} 13.71 £3.27hr, o=} 14.15+1.96hr2 A9
A Frheld ot Aol wE 548 R gldd
o}

L |

HAY Sl o] )5 ol 28 W) ¥
7t F& A Sud, Bod, HEAS 5 Ay
FZd) 7198 Aoz Aasn, 371t $HE7IE
M £ A8 SadAE 9 Ao sz} ge)
7% ole zsHd ol2 A HYIE, AP B
W FlaAd 2 Jlse] g2 o8 Agy 8%
o, # 4de] wuld] oJg Az &4, WEUY
o] Z7b5o] doluhs Aoz SHAYTID. Eat
A A A 3xle] 30~50%4 7| & 7]
74 Aso] WA Ao BuHT Qomn ¢
Addide 10~20% Ax Y= Aoz 21y
T Qope o, 7 $0o) e slw 2 s A8
Bale] 731% A Aghe TH 713 2 0y 713
o] AT, 53.8% A TEZHe) BFHUYGT
XHastHct.

AR 2 Asto] 5F FojE LA} B0
U wyg o4 A8 S0 AguxeE Aeg
7% 528719} theophyllineg W4 Fojsjo} sh=

7397} &3lth. Theophyllined X890 433
Fornz Ao adE Y FI}E& H2g)s)
7] S8 EF HEE 10~20pg/ml2 fAF ok}
e, HE FxI}b 20ug/ml o} Fd A9 o4, T+
E, 55, AL EU9E, AEY, A4 539, o
2, H&d B AV 5o F3go] 28 5 e
Roz A1,

Theophylline® F2 7 ¥W cytochrome P-
450 A Q9] FAd) ofa o 85~90% H=(35~40
% ; 1,3-dimethyluric acid, 20~25% ; 1-methy-
luric acid, 15~20% ; 3-methylxanthine)”} tjA}
Hel &= Fo2 widE®, ¥ 10~15% HEgo|
oA 2 = 2 a)d g}, o2} theophylline
3} cytochrome P-450 Al99] &4 @44 4%
n A= A EFe] M4 FE theophyllineo] ¥
FEo & ¥slEs 9o 4 o] XNuaEH 27 ¢
528 e st dge vAA do.

FHHA S RFP2 itz oz 7loA 9] 7223t of
EOA 2284 F=AZ 2R ded''?, theo-
phylline# RFP¢ HWLEAd s Powell-
Jeckson PR 529& theophylline®] clearancer}
45% A== FUHEPJon B sty e, Brocks DR
S theophyllineo] tig RFPe] d3Fo] 3643t
el yeld 4 ks Ruslgtl. INHE dukyo
2 GBIl A A Az delx en!i™e
), theophyllinez}e] W4 Fojo 9% A3 atgo o
& Hoglund P 5%& theophylline®] £A8k2717}
31% 74A] Z7Hck2 B3k ¥hd, Thompson JR
52 theophylline?] clearances} 16% 7}x] &
7}tk B 18l 5 INH7} theophyllined] oF53}
A ZAd vXz dFo] FEs] HriEldA e
Aol PZA<} EMB2] theophylline#}2] A3t
8o g BiE A g dAolck. £3 RFPe
74 INHe| diag s vhE®®, EMB&=
INH9] acetylationg A3l S =5 & AlEA]
Urks EuE™ glo] ol §ZYAET theophyl-
line& ¥4 T A] theophylline9] <& FH|= o
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Z3}7] g}

FAAA = 47] FE 7]H0] 21 gE Fo A
g Lde] BAR sl WE FAE f3eg 3§
I Aok ABdgargdolAe] A8 Ass INH,
RFP, PZA 2 EMBE 2714 %t §dsta, 1 o]
% 4709 <t INH, RFP 2 EMB& F£d3l= 671
49 &) A8 a¥e 7|Bo= 31 9=Y RFPS&
AF vl siAe] F2AAED theophyllines}
o] Az ALl g ABIt A9 gl T HE Fo
o w}Z theophyllineo| thgh 4 HrHsk wust
flol o5 FAIE7} theophylline ] M4 FjA] the-
ophylline2] &3 ZAel ojzlgo] Bttt wkatr 7|
oz el Qe @] AMXE 29/I0 F 3
€ F9312 U= FHYAE] theophyllined] v|3]
© A¥E gotrr] 918 theophylline?t Fof yha
UJEe A (Group 1)9}, theophylline€ INH,
RFP, PZA % EMB3} 34 Foslz Je= 84
(Group II), theophyllineg INH, RFP ¥ EMB
3 A Fodstn e B (Group MDD ol 2zt
7} AAE 9 AN dE A B 3 theo-
phylline clearance= Al 23F @ A 33dA =2
o va] oA BaFen (2 p<0.001), 24
7] QA dizg] vls feldAl 71 Ged
(237 p<0.001) 273} 37419 clearance ¥ 4
A 7] Alololle frejAe] glolth. ol ZiAta
& #% 989l RFP3} ZiAkas o4 oge Ie
Z INHe] 38 FojA] theophyllinee] thil= INH
9] 9%8 ] wor] PZAEX theophylline tjAld
BEL AR P Ao Alggr). o|HE Jge
INH2] thAlE & cytochrome P-450 Algd] <3
A} == monoacetyl hydrazine® o] INH4| ¥
3 97t 5HlAE A3 RS opr|AlTIE Ao
2 ¢3HA A2, RFPL cytochrome P-450 A ¥<]
525 HE A7 INHE shas) tiakslel 2 54
& op|Al7)E INHS| oAlES 4471 ojatae
2 P-450 A9 245S AT o24 theophyl
linee] djAlell J&Fe w|XA Hu*®, EMB®| 2%

INH| 8% 5% 45% o|5 4aatgd @do] 9l
ozt A=A ol dF A7t o dastelet
c.Easd)=

2 Ao k& theophylline clearances} A4
w7 E A 283 Al 37 BF AAdd 1E foAl
< QA (p>0.05).

o)3e] A3l B theophylline®} 28 4]
& %o} A theophylline®] AHEL ZA%AE F
o 3HA| v Bxloll vlE] 36% A= W AFE B
o]a 2o} YukAQl theophyllined] 3 &8¢l 600
~900mg/day*”d] Bls]| theophyllines] =g 5o
Al &5 7] a7 =, Bd 4d 2 PZAS /%
of W& AL Ao WA Yy Ao Hol 27| A
4% theophylline®] %o} 838 FANA Fo 7
T ES A" AL Aoz Algd.

23 Age] EAY HE Fo7l g9 dFos
5o glo] QA ¥ e 53 Aivle] &RFA 7} theo-
phyllined] ®X|= 43& HopehA] Ralon, 5L
5 tideos gZARA 9 Fof HAEE vwde A
o] o ole7t iAo, BE WA 3 AYA Fo
7} vtz olfojxnz 443 Ao st Hrlsl
A Zatgck. FF olgdt EAlY disiMe o gL
A77E 8.8 Ao s AlgdEd,

2 o

AT -

Theophylline& 7MW cytochrome P-450 Ald
o] Ead o3 A9l 90% A= tlAlEl=H), isonia-
zid, rifampicin 5 FAHYAEL v]AA] BAA (mi-
crosomal enzyme system)d]] 938kg w]x o] theo-
phyllinez}¢] #-§F4A] theophylline thAtell ¥}
£ 4o <t

g

INH, RFP, EMB % PZA2] ¥3} g%o] theo-
phylline®] FEFElo] WXz JFP i3ty
Bayesian W& |83l Frsidct.
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Theophylline ¢ $¢iZ<l A8 oz 3 Fo
2 o], Group [€ 2o g e, Group
II+ INH, RFP, EMB 2 PZA& 3§ £93%91,
Group IlI= INH, RFP 2 EMBS& ¥$ Saj3y
th 2E dAdxe BEARE s 4 AVl 2
AV B4 99l om theophyllineo] SFE-FEjol
TS F 4 UL W AE 54T WA= A
t}.

# o

A4 Q2T HA¥FES ¥4, theophylline 4
AE& Group 119} Group Il % f93HA 724
A0 (p<0.001), theophylline u¥kz}7} <A
Group 119} Group I 25 #9864 Z78ldck(p
<0.001). zz2)v} Group 112} Group IIIZFE] theo-
phylline &4& & vgl7]e xtol7t ¢l

3 &:

ojakel Azla INH, RFP ¥ EMB %9 §Z3=)9}
theophylline ¥-§& §<9JA] theophylline &2] A=
o] 8¥ Aoz Algdn}.

& n & o
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