Tuberculosis and Respiratory Diseases A% & 5F7148, Vol 44, No. 5, Oct, 1997
O¥ XNO

Isoniazid, Rifampicin, Ethambutol, Pyrazinamide2} % &
§-¢17} Theophylline?] k&5l wX|:= B F

A g oFsh et ¥, MEdsta ol et ke md
GEEY, AN, LBE, oHe, NS, oY, oW, oY

= Abstract =
Effect of Combination Therapy of Isoniazid, Rifampicin, Ethambutol,
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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 1l is treated with INH, RFP,
EMB and PZA and Group Il is treated with INH, RFP and EMB.

All of them were ﬁon—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 II and Group III
was significantly decreased(p< 0.001), and half life in Group II and Group IIl showed significant elevation(p<
0.001). ‘

However there were no significant differences in clearance and half life between the Group Il and Group IIL
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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1. oAchat

19953 395 1996\ 797HA AEGtaEd
Fo el A5Z FANAE Fol W] 41 the-
ophylline $-¢33¢1 144& AA4NEF(Group Do
2 3}92, theophyllines} 34 INH, RFP, EMB
9 PZA& W§ Foigh #x 26 B Group 12,
theophylline®} §] INH, RFP 2 EMB #& 4
3 3zl 20 B& Group IIIE 3t

BE uExE vEdrleln, 7% 2 Wi
AV 25 A4 H999.em theophyllined] &g
o d3g & 4 U UE fAE 89 B
A &t 4ict.

2. A

Ba ol A9y AA<QL A% theophylline
100mg/capsule, 200mg/capsulec|]iL, JFZsA]
2¥x INH 100mg/tablet, RFP 150mg/capsule,
EMB 400mg/tablet, PZA 250mg/tablet-& ARg
shduk. FAAAE 19 18] by AAhos Folely
g, Bof £33 INHe AF 50kg olsid A%
300mg, 50kg °]4Y 749 400mg, RFP2 A=
50kg ©l3lYd A9 450mg, 50kg oY A¢-
600mg, PZA: 35mg/kg, EMB= %% 50kg o]
3 74 800mg, 50kg oY 79 1200mgelRl
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1, theophylline-g& 200~600mg/day% 2~33 &
g BT 5o 34t

AAe 9z 79 theophyllined Fofsid
steady stated] =23 § d9& AFs¥ e, A
233} A 339 79 $ZYA e theophyllineg
& F93lo] steady stated] T2 & R A3
89tt. theophylline ¥E& Y ¥IYe 3,
000rpm ©llA 1587 94 £ej3le 3¢ e
% 2000 & 238l Fluorescene polarization
immunoassay S ©]83h= Stratus I Immuno-
assay System(Batex, USA)-& AMgsle] 24815
o} fieh 22 o E 249 theophyllined] ¥%
5o we} theophyllines] clearance % A4 ukzk
71 Bayesian method& ©]-§3}e] k53t W48
Ar&sl Abbott PKS system?®& AMRsled ghd
#Alo] WHEo] wh& theophyllinee] oF5eta WalE
AE3.
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Table 1. Characteristics of the Study subjects -

Polgich, d#L 20858 75A471x9 W2 HP
51.20/M .08 A& 37kgolA 70kg7iAle) M2
B 55.10kgQ@R, 7)E 149cm o)A 178cme) ¥
92 #Hi 163.80cm dt}. €= albumin ¥== ¥
o 4.40g/dl olglerd, ¥% creatinine'%«ile 1.
00mg/dl2 A4 Helel gion a9 25 &
A7V A Aske A4 HeQcH(Table 1))

2. Clearancety okl g

Theophllines®} INH, RFP, PZA ¥ EMBE %4
J] Fof wa = g Ale] theophylline clear-
ance® 25.80+6.70ml/hr/kge. 8 h779] 40.40
+3.10ml/hr/kgoll vl f-<fJA FAsct. =8
PZA 2 5o E 938l theophylline®} INH, RFP
% EMBS W4 %o 3 821204 theophylline
clearancey 26.5046.70ml/hr/kgo.2 utlZe
40.40 +3.10ml/hr/kgell )3 Al At
(Table 2, Fig. 1). '

aet A 2737 A 37719 theophylline clear-
Z}zt  25.80+4.70ml/hr/kg, 26.50%6.
70ml/hr/kg 0.2 F-2J8 Aol wolx| ettt A2
T A] theophylline clearance: 3=}l A% 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

Theophyl 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 11 : Theophylline+INHA 4+ 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 I

Sex Control Group | Group Il
Ci(ml/hr/kg)  tY4(hr)  Cl(ml/hr/kg)  ti4(hr)  Cl(ml/hr/kg)  t¥(hr)
Female 40.70+3.34 8.57+0.72 *26.20+5.20 **13.66+2.45 *24.804+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 404+3.1 8.63+0.67 *25.8+4.9 **13.96+2.97 *26.5+6.7 **13.80+3.02

Cl: Clearance in ml/hr/kg

t% . 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, mihr/kg

50—
4
20 -
38 |-
30 - , ’
2% |-

20 |~

Controt Group 1 Group I

Half life, hr

Control Groun | Group 11

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

60+4.90mi/br/kg @3, oJx}e) S 26.20+5.
20ml/hr/kg 2 8] w2 Fode gizled, 4 3
oA GA] @dabe] A9 26.90 +£7.30ml/hr/kgo)]
31, oJzte) A= 24.80+3.40ml/hr/kg o8 IR}
o vjg] Zadtgont BAA fejde gididh

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

3. giz7|ofl o|xlE FE
Theophyllines} INH, RFP, PZA 2 EMBE 54

off Foj&al 9li= ExkEofiMe] theophylline W47
£ 13.96£2.97hr 2 t)2F2] 8.63+0.67hro)] vj&)
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9] Sl Z7Vekc). 3 PZA 9] FoiE Zukslan
theophylline®} INH, RFP 2 EMBE W& 5o &
¢l gl Aol theophyllines] wzlzl 13.80 +
3.02hrz tjzF< 8.63+0.67hrofl vld S-<JUA
F71kdet. e Al 293 Al 373 theophyl-
line W77} Z42} 13.96 +2.97hr, 13.80 +3.02hr
2 9% zlolg Holx]| gstti(Table 2, Fig. 2).

Theophylline?} INH, RFP, PZA 2 EMBE =
Aol Foidkar 9l A 279429 theophylline ¥Hg)
e datel 79 14.09+3.23hr8T ozbe) AL
13.66 £2.45hr2 Ade] wle BA13 olde ol
o1, theophylline® INH, RFP 2 EMBE wW&
Fo 3% Al 339 theophylline ¥Hgly] 94|
Wxl 13.71+3.27hr, 937} 14154 1.96hr 2 oi4o]
Al 7kl oy A b A f94e g
t}.

o

HZE gt glo] Hrls Fole A el |
A7t FL A 594, U9, G868 5 299
TS 71U Aoz AtgEY, A7 4871204
7Hd 3% A2 gxjoMe o AZ9 was) e
7V olE zesld ol A% H7IF, HEYd F
W 18AE 4 vz g2 o 934 801%
of, W dae] syl o3t HEHe &4, FHFAY
9] F7bso] dojk= Aoz gAY, F3t
RAde)A 28 Bxte] 30~50% A 718 & 7]
A Zgo] IS Aog HaFm glon® o
ool 10~20% A= W= Aoz Bis
I e, 2 e odid v)¢ W s$A] 2
B2 73.1% 904 Aeg % 713 @ 94 73
o] H&HUIL, 53.8% M4 TF=Fe] A=t
Bmaldcy,

AZYoz sted 35 Fols Ve Hao]
v wsd wAee Bl 2ugae Ay
7% 32849 theophyllined B8 FEogo} 3l

797} &3}t}. Theophyllined X|@Yo] A3
Fornz Hde aWE Yepln F34-E AL
71 s 8F BEE 10~20pg/mlE FA|F]oks)
o>, @ FEt 20ug/ml o3 BE 24, F
E, 75, A BUF, AEY, A4 79, 8
2, ¥Ed Be AT 59 #3480 2T F e
Aoz A1,

Theophylline& F2 7Y cytochrome P-
450 AlQe] Fao) o8] o 85~90% A=(35~40
% ; 1,3-dimethyluric acid, 20~25% ; 1-methy-
luric acid, 15~20% ; 3-methylxanthine)”} thA}
o] = Fog wjdym, @4 10~15% FET]
AR w F A "ob®, ulelA] theophylline
3} cytochrome P-450 Alge] &2 4o 8¢S
w3 oAl BT W4 Fol& theophyllined] 3
Fho) & WzlE dod £ 9o A5ay 374 ¢
Fa8 Aol e 4% niXA dt

FAYA S RFPS iz oz ThofAef 2§ o
EdA Ba8A FEARE 494 Jed'?, theo-
phylline?} RFP2] HW&Foo] ois] Powell-
Jeckson PR 5% & theophylline?] clearance”}
45% Ax = Z7iE9ckn Bl n, Brocks DR
52 theophyllined] thsk RFP2] ¢dgko] 3647+
el veld 4 gk Basigich INHE gutzge
2 orETiIALY] v JAAR EEiA glemier
), theophyllines}e] g Fold o|§ Fuzgof df
&l Hoglund P & theophylline¢] AAvkz}717}
31% 72 271k Bagk ¥, Thompson JR
52 theophylline?} clearance”} 16% 74 %
¥tk Basks ¥ INHY) theophyllined] oF%8
A 94 nAe GFo] FEs] FrEUA &L
Aejol] PZA9} EMBS theophyllined}e] 453
£l g Bae A e dAold. E§ RFP9
2% INH9 tirke F3glz 9™, EMBe
INHE] acetylationg At €2 & A/
Aoks Bae™ Qlo} olg @2AAEF} theophyl-
line& B8 Fo A] theophyllined] k& Fei= 4
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FAdA = 7] A4 7o) thEn ©9E 5o A
WA dEe) BAR Qe HE FoE gFoz 3
I gtk AEgiEgtmEdolMe] A Ags INH,
RFP, PZA @ EMBE 2709 &<t Fo3}ba1, 21 o]
% 4709 %< INH, RFP ¢ EMB& %oists 67
4 7] A8 a¥e 7lEeg &a e RFPE
Al2g ez Azle] g2AA S5 theophylline 7}
o] Fe g dig R8st A9 glu =3 HE Fo
o W& theophyllineol] o3t J&& H713+ wur}
glo] ol& 9FAIEF} theophyllineo] 4 FojA] the-
ophylline¢] 83 ZAAoj oleigo] BT watr] 7]
Fog Austn Y ] ZRAE QUL F 9
£ Fo3ta sl F@¥A S0 theophyllined] wl]
v FEE Yokrr] 98 theophyllinett ¥of W
J= A (Group 1)}, theophyllined INH,
RFP, PZA 2 EMB3} 3 Rosin Qe 32
(Group II), theophyllineg INH, RFP 2 EMB
7 A Fdsta e 83 (Group OD) dig) 2+
7 24E 2 24 S 24 2 23 theo-
phylline clearancex #| 23 4 A} 33oA Wz
of wis foAUA Aagion (44 p<0.001), 24
W) QA gzl viE S8k 71 Fgey
(Z7} p<0.001) 2723 33| A¢) clearance 2 2
A dizb] Aloldfie felXol gidieh ol ZHIALE
2§ °FB<l RFP3 2jAlas oA k22 o3
Z INH¢] 58 5o} theophylline®] A= INH
o] d%re ] won PZAL theophylline thAl
A3re XA = Aog Algdr). o|ajg JFFe
INH®] thAME % cytochrome P-450 Aol <3
thAF %+ monoacety] hydrazine® o] INHej 1]
3 ¥eyI7} Sl AR A3 EAE o AE Ao
2 9484 9l1, RFPE cytochrome P-450 #Ajgeo]
EAES % AA INHE Bz garstd 7t 54
& ob/IN7l INHS| Ak g A4A7)T ol o
2 P-450 A" EAES As|go =M theophyl-
line2] thAle] 48 wiA|A Epi®, EMB® 9| <%

INHe] 8% 5k 4% ol 45dgd] #do] 3l

oeleh AZEAT oo] O A7) o Aestels
SRR

3] Adol] w2 theophylline clearance®} A4
W )E A 283 A 37 ¥ A wE o4
< YUAH(p>0.05).

o]o] Aale B9 theophyllined} s8] W
4 o] Al theophylline®] A4ES Z¥oAE *
oJslx] g Fxlo] vid] 36% F= v AHYE B
o]a glo] Y¥HA<l theophyllineo] 34 &%l 60
~900mg/day*®ol] Hjsl| theophyllinee] ¥& %
Al g5 o] aFEn, Y 4 E PZAS /%
o] e Fge Ao WA G Aoz Hol V) A4
A theophylline?] ¥ 8%& AHA Fof 7]
2B fAE s AoE AlsEr).

Ad X5 B4 WHE Tl Age dFo=z
so} 9lof o HEe 53 siAel FEEAL theo-
phyllineol] m|Xj= F&E HrIskA] Rstden, Y
gxg dgoz FEUA L] Fof WFE Blus= A
o] ¢ gjelvl Ao}, A BF F FEYA Fo
7} utg ojRoiAeg Ad Ago = Qletd Hrist
A gapgdck &5 ol2d BAld dsME o B
At 8.8 Aeg AEFHTh

2 s

2 o

ol

Theophylline& 7t X cytochrome P-450 A€
o Fac 98 A9 90% FH= tirtEEHl, isonia-
zid, rifampicin % FAYAE-L vl ZE2A) (mi-
crosomal enzyme system)o] <J8Fg ux]¢] theo-
phylline¥}e] WE-5c]A] theophylline thAlel 3}
dod 4 gt}

o

INH, RFP, EMB 2 PZA¢] W& £%o] theo-
phyllines] <fEEH] vz dFe] st
Bayesian & og-sta] H7}sgin).

lo

2

0 i
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Theophylline & Fol3<¢l A& dateg 3 Fo 8.

2 o], Group [& dizFes siged, Group
1I= INH, RFP, EMB ¥ PZAE H& Fd3i9,
Group [lIE INH, RFP ¥ EMB¢ H8 R348
o BE o3 HROAE )5 2 AV A

AV A H919e theophyllines] FEFed] 4 7.

P & 4 QL W B 288 TR A9
o},
z 3

4 dzaa H¥FES BluAl, theophylline 4

HEL Group 118} Group HI 3% §9314 714 8.

3k oM (p<0.001), theophylline uZ7] Al
Group 118} Group HI 25 Sojab Z/8190H(p
<0.001). 2899 Group 119} Group HI7Fe] theo-

phylline 248 2 w7 2jolrl ¢igich 9.

ad B!
ol4bel Hala INH, RFP 9 EMB Zo] g7@8)9}

theophylline & $oA] theophylline £8k2] A= 10.
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