ke - A5 A A1 E 1996

F44 viel-2 23R FEA7 AHAE QTc 7+ ¥
AL F vAE 4F

ARG Asohet W, Saed7h
Y - gl - WEE

M B

Z1BA AN giF HAEH HejAdgtol Uig B
< A7 AUz AsofAel A o] WHIEAAE
= B7an §xp5et AMGEL 238 FiEL §
ot P Al Z7he @ Qo JwA e F
2% xaekHel wE-2 IR FEEA ] KEHg o
e Faol gled 1961 dolA 1967 Alelol @5
oA HAPaLe) AlgEel FF5T Yo &P
isoprenaline Al&o] €Y Holgt= ool AAH
Ao ™ Inmani} Adelstein”& F944 719 &
AAe] ALgRE7L FEWA HA#AL] AR 7
2393 o] ofAlel Algo] ThA] FristEA FAMEHE
A% wl#sle] Frhstettn B s

@A PN e Mg T FE €A A
-2 R AR EAE Y98 FAE, 378 F
o] glen olF Fl&ol A&7t dn FFEo]
How oy} wiy] wEd H, FEFT A
12 A8 AR Y wel AREHI ew Hlx
National Asthma Education Program®3 British
Thoracic Society "ol E 1244 g2 &4 et
-2 RPAAEAE FHSL A FYE WE-2
IEAR LA FeFL fHel 1~23(100~400
ug) FYse S48 zdel §1& A4 15~30% F
oA 98 4 don Fogoz Aol folEly
o Fart 9 E HLFE ALY F Ak 2
AAZEAE A F7), BAY £E3AHAF59 A
Bagg 4dd £ gled oE Rag F AdY ¥
o] HA@Ale] AlGES F/HAIIE ¥ 4oz

H 4 119959 19 199
¥ 7 : 19959 84 299

Baso] ot wEgl-2 RPANFFEA g A
24 FAHsudden death)?] r|doZ
Wong%'”¢ salbutamol, fenoterol, terbutaline®]
metered dose inhaler(MDDE ¥4 AZ& o &3
£ F7HAFIY olol vldElstd ¥A FHe] AHHn
QTc el dFEdn Bussic BAde 8%
o] wEgl-2 mAANAAEAE A HoE JEE
A4 e Aoz Astgedt FU449 Fde
WAZE A @S AHE FHER Bo7lr] Wi
Aegos e A4 B 9§ 47 deld
ke FE ATz A dPeME W
El-2 a7 A 2249l MDIE AMEE< BxA 4
B4 FAPE 289 oo i@ dv =3 @A gk
olo] HAHEL 7|@AX MY F8 X8 4AU FYE
Web-2 mRAZAEA 89X 2§ 2 AAse n)
e 9L Ygotnua B JAFE APk

cardiac

CH&F 3¢ 9
1. Cf &

A7 e AR 204, Ha #@AT 119,
AN AY BT Wz Ik wE-2 1
AAAREAE Y87 A J1A AR ZAAA R
Aol A HAH I W] e BAE AT
Aol A Asidon AN} s g EE
B2z v1FF533(American Thoracic Society)
o 7|g%e = BAE Ao AU ¥
Tl A wEl-2 mEAH Al HA A1z AREH
AMg-EHA] fdgton HeHY E 2HZOIE AMEE A
et gtk AduzTe 2T oaod ¥4
olglon] HFAHL 25.04%} HA T IR
7} 6 A7t 59 olglen HEIHS 5274,

,38._



— Won Il Choi, et al.: The Effects of Inhaled Beta-2 Agonist on QTc Interval and Serum Potassium Level —

THd ANANHAE TS FAE 68 At 39
o7 PJEAHL 67.24 %

2. AARERY QTc 2H42 &3

BE BARNEL A A wek-2 a3 AAFEA
3l salbutamol (Ventolin®& ¥F37] Ao ¥3
5L ZAsn AAE HAE sz Fo
salbutamol® 1% A2z 23 FUstA o
salbutamol®] 718%] #4380l Hid ol2F 608
¥ HyBFH AT FAE At 3¢ F
salbutamol &9 Aol ¥AHLBEN HHE HAE
3t91 salbutamol& 12 Ao 43 FU3HA 8
gor &Y 608 Fo ¥3 TEY A4H= QTc
Ag ZAFADL. QTc UAL AHE(4765 Page
wrighter II, Hewlett Packard Co, Ltd., USA)9]
lead IllA A4% 5 29 BT QT 1AL AR
o At WA e gt g dLES AF
o} Hulo]x] ¥ 3mlE M AL F¥ O

[=]

S jon selective electrode ¥W¥H(Synchron ASX
Clinical System, Astra Beckman Co. Ltd., USA)
o2 HAAEAT

3. BAX2

Z} Az gl wE &3 Adlel AR AHee
PC-SAS version 6.04 7 ZT2YE o|843do

paired t-test®} W& EAHEAEE AHESIeH &
o4E 5% olF R HFIAAS ‘

4 =

1. HauUR

HLFAE Wek-2 IFAAEA F A Fol
BE vl Adwdgen 28 FY AFd A4
hZFE 4.0610.31 mEq/LolA 4.01+0.26 mEq/L,
SAAAAAH Y $ATS 4.2310.88mEqg/LoAA
3.93%£0.69 mEq/LE W3l $AF felde U
43 FYA FANZETE 4031027 mEg/LAAA
397025 mEq/L2 #4738 g7 3.98
+0.65m Eg/LeiAl 3.92+061 mEq/L2 W32
U EAA foAde gien A Al ME 23]
2 43 F¢Y AF9 FeolF ol BARFHA @
(Table 1).

2. ¥ QTc 2HY

AXAE QTc 3L 43 FYAA 3 #gATe
373+42msecolA  398+400msec® AFHULH.
(p<0.05) WA AAAHAF FATL 380.44+38.83
msecolA] 393+34msec2E FY F 7IAR 4 vl
folst A dAEA(p<0.05), AHAANERTL 386t
17msecolA 391+2ImsecE WMl A3

Table 1. Serum Potassium Levels(mEq/L) before and after Inhalation of Salbutamol

2 puffs inhalation

4 puffs inhalation

Baseline 60 min Baseline 60 min
Control 4.06%0.31 4.01+0.26 4.03x0.27 3.97%0.25
Asthma 3651051 3.69+0.51 3.90%0.53 3.92+0.70
COPD 4.23%0.88 3.93*0.69 3.98+0.65 3.92+0.61

Numbers represent mean*SD, All changes are not significant

Table 2. QTc Intervals(msec) before and after Inhalation of Salbutamol

2 puffs inhalation

4 puffs inhalation

Baseline 60 min Baseline 60 min
Control 38018 387121 386+17 391+21
Asthma 379126 380+47 373142 398 +40°
COPD 369t16 38237 380+38 393+34"

Numbers represent mean*S8D, “p<0.05
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Table 3. Heart Rates before and after Inhalation of Salbutamol

2 puffs inhalation

4 puffs inhalation

Baseline 60 min Baseline 60 min
Control 72+ 8 78+13" 74+ 9 78+ 8"
Asthma 7618 84+17° 7521 83+14"
COPD 74121 88+27" 7613 8818

Numbers represent mean*SD, *p<0.05

2 fod atolrl wAEA ¥ted, 28 FY F
= A4 Ftel A 369E 16msecol A
382£37msec® #el3tA AFHAHp=0.05 Table
2). dlEp-2 2 EA FS) HHE QTc
Aol 714 4 A4 500msec Fon ofE WA
#HPA HAE BAA 43 FY Fol A Hx
2 vt

3. HuE &

ANtE e dlE-2 agABAEA F9 F V1A
Aol wlzte BE FeA  fefdA  FrlEuT
(p<0.05, Table 3).

4. BEE

48 diel-2 IRAFAEAE FYE ZE Y
Aol A ekAE FAAAL & Hx HAgg #HEL
BAHA B

2 &

WE-2 ZZAAEAE 71D 2ol o
Aol vlAE dgos ALVFUSE o= Nes
23 g1 s My gx NaA F s
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= A wiel-2 mpARgAe 9% NuE o
%9 714924 Clausen 59 FEAYAA wek
-2 BRANANHEANE AHEE Ao 289 WE-2 F
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M Z2ke] Na- K ATPase’t 848s]e} ¥4u 2§
ol &o] MEWZ o]FsA HHBFo| Frerim A
Qatgict. olghe el wie-2 RAAAZEA} AH
HE-2 FEAE 43HM gHLFO] BatE F

A= gon®, wel-2 mPgAAAr Adsd BuE
FNANT WPBES AT W oFNA A2F
g43¢ doivks F4x A ? Kung $'Ve
3ol HA FalelA terbutaline® H3LE FA}
AFREE 79 158 Fol EALFe 71 Bol g4
BRI g AT Fol HAFol Ha FAH FEL
2 Z7Mgda &9en, Rohr %€ salbutamol
250 ug HFALS} 500 g HEFALS] Wl A 500
pg HEFAA ] BALEF) o Wol TiFHn F
AR 158 FE 83ZE a4 AlEE 608 K
B 2%l Azatel 1808 AYoE EBolerm
stglom, Wel-2 LA HZEAe] ARgFgel vl e
A gRAEo] Ziagtn RaE UAJTHE A4
g A AREEE oAl F owWE-2 WA A 2H-gA 2
ol9il = H 2 H(theophylline)d 2Eigol= F%
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7b 9ol ool AF Adel YA HA YUY olFE F
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#EEg & gt AEFE AHgPgdE ETEn
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o)t FFo] BoltnR &% FIMA EFA T
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§ beta-2 agonist(©]3} WE-2 mHRAAALA)7}
#AHE AHolgkE FFo| 9o, ol HAEL F&
Fe) & wiEe-2 R2AA AR Al e
ZABI AL ATE Algstdot

R AR 204, M #1149, A
AAEAZEE 4T 98¢ ddez wE-2
ARAEA Fo A Ro Fo WHLEY A W
318 BAd thgd #2 AAE Aok

@ o ANNEEY tAdHgAHEE @aked
€ 23 % 43 FUFOl F9 Ao vz EAPE
o fejg FHAE fBIHA Fpen HAFAAME
Fag zelzb gidth QTc 4 43 ¥y ¥ A
4 FAT Y A A BTN E TR
ujg] fol3tAl AFHAWHP<0.05) FAdETAA
£ Alol7h BAHA gten, 23 Y Ade w4
HAAHZE BAFAMY  FodsA  AFEHUGD
(p=0.05).

B A xSy g
Al dle-2 AR AL AE FEHAA QTe 7S
AFAZIH FF QTc A9 S/t 2 dAH 9
oo g AT oy Aoz AzEct

= Abstract =

The Effects of Inhaled Beta-2 Agonist
on QTc Interval and Serum
Potassium Level

Won Il Choi, M.D., Seung Beom Han, M.D.
and Young June Jeon, M.D.

Department of Internal Medicine, Institute of
Medical Science, Keimyung University School of
Medicine, Taegu, Korea

Objectives : Despite major advances in under-
standing of pathogenesis and treatment, the mortality
associated with bronchial asthma has risen progre-
ssively since 1977. Analysis of contemporary medical
history indicates that at least some excess deaths in
bronchial asthma is related to the use of inhaled
beta-adrenergic agonists. So we undertook a study
to examine the effects of inhaled beta-2 agonist in
obstructive airway disease patients group whether it
can produce abnormal cardiac function even in usual
dosage.

Methods : Heart rate, QTc interval, and serum

Vol. 51, No. 1, 1996 —

potassium changes after inhalation of salbutamol
were studied in 20 normal controls, 11 asthmatic
patients, and 9 chronic obstructive pulmonary
disease(COPD) patients. Base-line serum potassium
level and electrocardiogram were taken just before
and 60 minutes after 2 puffs(200xg) inhalation of
salbutamol. Three days later, repeated base-line
serum potassium and electrocardiogram were taken
just before and 60 minutes after 4 puffs(400ug)
inhalation of salbutamol.

Results : The serum potassium concentraton was
changed in normal control and COPD subjects, but
statistical singificance was not found. Prolongation of
the QTc interval was significant in asthma and
COPD subjects after 4 puffs inhalation of salbutamol
(p<0.05). Changes in QTc interval following 2 puffs
inhalation of salbutamol was significant only in
COPD subjects(p=0.05).

Conclusion : Salbutamol causes QTc prolongation
in bronchial asthma and COPD patients group in
usual dosage. Futher studies are recommanded to
evlauate the clinical significancy of QTc prolongation
after inhaled beta-2 agonist use.

Key Words: Bronchial asthma, COPD, Beta-2
agonist, QTc interval, Hypokale-
mia
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