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The effect of esmolol on QT interval during induction of anaesthesia in elderly patients with coronary heart disease

Qin Yanping s Zhou Kanghua sWen Yingchun
(Department of Anesthesiology sthe People’s Hospital of Wanzhou District ,Chongqing 404000, China)

Abstract: Objective To evaluate whether esmolol has an effect on QT interval during induction of anaesthesia in patients with
coronary artery disease. Methods Patients aged with coronary artery disease were prospectively randomised to control group and
the treatment group. Esmolol was administered as a bolus 0. 5 mg * kg™', followed by a continuous infusion at 25 pg « kg™' -

min '. All patients received midazolam 0. 1 mg « kg ™'

and fentanyl 6 pg * kg '. The ECG was recorded prior to induction of anaes-
thesia('T;) ;5 min following the start of drpug infusions(T;),1 min following midazolam(T,) ,5 min following vecuronium(T;),30 s
(Ty)»2 min(T;) and 4 min(T;) after intubation. Results In the esmolol group, QTc interval was significantly shorter at T, ,T,
and T, compared to the control group,which was significantly different(P<C0. 05). Conclusion QTc interval increased following

tracheal intubation during induction of anaesthesia using midazolam and fentanyl in patients with coronary heart disease. An intrave-

nous injection of esmolol could shorten the QTc interval prolongation caused by tracheal intubation.

Key words: coronary disease;f-receptor blocker;esmolol; QT interval; esmolol

U 1 5 2 1 S 28 0 B0 3 i i
R UL . 3 b 225K o 38 % 01038 L5 1 vl i g g T A
K QT I 55 0 B 2 R R RSB 0 R RO B b
W 2 S BEL 35390 A7 80 90 S0 R 6 5 A e o 2
AR L B B A P BELHE AR i AR AT
e 0 1 A T AR S M S R R AL L TF
9 RO SR QT T 93 2 W BT 9 o R T B 2 04 o e
SEORBRAE A BV S 25 B L R A S B e &
FO SR A . DR 25K JB RS (S 1L 3 55 40 1
PRV /AN T EL G QT ] 390 B 0 4k T 0 0 P 5 S R
ABEGE AT 49 )2 47 8 00 75 18 % EAT 4 4L WA ik i e
T2 A JE X 2 4F 5 o S0 430 13 R 6 B 30 ) 3 R % QT
3504 B L B 25 A T
1 AR5
L1 VR AT G A 5 S A )
BT 2B PR 2010~ 2011 4F i 15 4 BE 42 77 F R 65~80 %
P 45 B (BMD /N F 30 ke/m? ., 3 [ B B T B 25 (ASA)
11~ I 2 4052505 56 49 1 BEHL A M ik e 41 (n=25) i
BRAL(n=24) , HEBR BRI - A A 8K AR o R 2 0
(2 B PR e 2 4 25 000 B L MR S2 R BELB 37 5 (3) S S0
W % S8 O W 5 (40 7% T 48 4 LR i 5 (5) T ~ I
i 55 GBI (6) A A i BB 5 (7) 7R B e 00 S

(BYEF<C50% Ml QTc [a] {57 # L4 (> 440 ms) . 2 Wib5 o«
(D) AL B E AR 5 (200 AT 8 95 52 3500 fRL IR0 F 1 Q U
) TR B Bk FE R 8 (O SR B Bk LA s (D B R LU E &
eSO T . T AE S  BMILL M H ASA 4912 5 B 50
T X (P>0.05) , A HA W] Hodk, gk 1.

1.2 Fik

1.2.1 BF5E7k BETEIRAGOCME LD HAEFARA
PR A TFCEE K TE R R0 T L 2 ik R
FUEE . R AT RS Ik 28 B 5 R g ik . X
Je T B far 18 3 RIS IR (A2 RS 9070021 ED, [ 55 & il 2
ABRAFDO0.5 mg « kg ' (1 min NIEZE . RIFLL 25 pg +
kg ' e min ' HEFH KT AEALEME)S 5 min, X R4
TR AR . SURNE R 5 min 5, # IR PR GA
M0, 1 mg « kg ! V4EFETREE 0.1 mg + kg ' FIZYRJE 6 pg
kg ' A B S AT E BOE EALMGE S WA & 8~10 mL -
ke ULRER R 1 s 2, R IRAR R 12 R/ S

1.2.2 WEARFR  ELT 7 ARSI E ECG: 7 2 i
(To) FFLHEIF )G 5 min(Ty) L # Ik B PK B £ 1 min
(Ty) B W 5 48 2 % 5 min(T) FIE S5 30 s(T,),2
min(T5) .5 minCTg) . H AT 43 4110 9 B BB 24 4 07 /o
B ECG, DA T 55 M &EmlEl TmZ . m TG
78 U BN LT R iR Rl i 2k 5 IL R 38 5B T

EEB N R (1976~) . FiR B L ZA SRR 5 505 0 L6 5 I R BT 52



FTHREF 201357 A% 412 5% 19 & 2229
*x1 MAEE—RENESEROILR
ASA 532 (n)
21 5 n FEW (T, ) 51 BMI(Z=+s,kg/m?)
¢ 1l % 1N 4%
X B 41 24 66.5445. 29 1311 23.9642. 94 16 8
R 25 65. 404 4. 46 13: 12 23.8842.39 20 5
*x2 DR BT (s, K/ 738)
215 n T, T T T T, Ts Ts
PR 24 76.5448. 64 75.4247.31 75.6747.54 63.4643. 41> 75.04+6.05¢ 66. 754 3. 35P 65. 004 3. 50P
R4 25 76.92+8.51 67. 284 3. 80° 66.2842.75%  58.68+2.64%%  60.9641.40%  58.96+2.48% 58 8042, 47
*, P<<0.05, 5% B H# ;P P<<0.05,5 Ty ke ;¢: P<<0.05.5 Ts .
3 I ERER EZ (L5, mm Hg)
21 5 n To T, T, T; Ty Ts Ts
WL 24 87.63+5.45 86.75+4. 94 78. 7143. 60P 65.5043. 28> 84.8842.51¢ 66.7543. 35 76,383, 40b
R4 25 86.92+5.18 78.0842. 84> 73.3242.23%  63.76+2.59b 66.1644.15%  65.7645. 16> 64,964, 022
@ P<C0.05, 5% ALt # 2. P<<0.05,5 To & ;. P<<0.05,5 Ts .
*x4 MEABRETERE QTc BBAMELE (TLs,ms)
éﬁ ;’JIJ n T() TI Tz T:s T 4 Ts TG

XHHRZH 24 407.08+15.56 413.42+12.44  412.79£11.80  416.2949.90> 434, 58+8.
R4l 25 411.96E14.15 390.36+5.59%¢  388.6044.96% 410.8446.78 413.48+£38.

80ob  418.66+15.80" 419.04+17. 88"
13 413.9246.84 412.00+£6. 55

“ P<C0. 05, 5 X B 4L b4 ;0. P<<0. 05,5 Ty [b#;¢: P<C0.05,5 T; L.

Ze A B T AR O B2 R I 10 . 5 U e S O 100
F 8 A 4 FHE G I 3 A QT I, BOLF (. R 47 L ¥
Hodges F#2[QTc=QT+1. 75(HR-60) .4 ms]i#E {7 QT [a] E &
W0 R E T W
L3 Gl ab B LR «=0. 05, LR IE K% 2 2w
KF 0.8, AL QTe [ 1 (8 FOBR 1E 22 o 20 il 22 ms B 45 g
Hzm b 2l Pl FH. AR TE N=({[(Za+Zp) 262/62] @ S —
(QU' Q2 ). R SPSSIT. 0 B PR TSI 407 it S m .
VORI T sF R AT IES M 22 5 MR I6 410 He B B2  FHmEMREA AT
R PR ST REAR ¢ K o ) 2 T 0 5 L 288 SR R L R 32 2%
ST LI FE Qe S FHTE A0 07 22 40 BT+ 1RO %E kR o
YA . BEAKME a=0.05,P <<0.05 N RHGIFHE L. %
2 % B s
Tl 0 30 QT 6 W1 2% 5 6 B8 8 X (P> £
0.05), SXf A HEBRENLRE T T, Ty, T,. To, T, s
I S A M E Ty TouToy Tsy T B AL (P<<0.05), 5 %
FERE G BRAL O RAE Ty T Ty B A% L E7E T, Ty -~ .
Ts T B} 5 FEAK (P<<0.05), XTHEA & O FMMIEERE I bl ) 13 T4 T )
5 30 s I E (P<C0. 05) . I8 4 H & 10 0 3R OFN I K 7F 3 Ff i8]
ABEFE I 1 6 TR (P<<0. 05) . T, B[] A T, ML 2 5 B3 QTchrEaEHEsE
EHIFREXP=0.05) . WA QTe fe Ty BEASHER. o

xR R AR E Ty T, T, WA 4658 (P<<0. 05)

SILREE e X AL R E AR T, i [E] 05 8 3% 1 K (P<C0. 05) ;

O R AR S B O R R JERGE QRS AR
T 0 S AW R RE A 48 e AR R A B O R R R

5Ty t# % B4R E A T, 0 [E] 25 B 8 3% 48 < (P<<0. 05) 5 WL

A 2 0] QTe>440 ms, M4 I — 7. WA 1~3.% 2~4,

100

LE R/

T2 T3 T4 15 T6

s
OEBHE TS

Mk ST fE I RS IR e R A TR IR 25 4 5
ForoO ML AR R R E VR B R AIE o DK K e B0 I 0 D T
T 8 TR0 IR S . A IR P K T I
L5400 S A T AR 58 O T R 4 P DR 1 Ry 42 RS 245 ) . DRk
WS N S R BN s R, (AR QT 1Y
TE A L 380~450 ms. I 52 4F e A4 531 1 5 oy 1L T
M QTe ERRMEN 440 ms™™ . HATX QT A 1E ) kR £,
18 Hodges J5 B AL 1E 0 4 J5 181 H A 0 A2 5 A5 21
HeFRAT 2 Hodges iR, BB HELVEMHEE QTc LK,
Ay FURGE G 2 B E WO O R RE QT B



2230

B (QTcD),

B A2 VA B 70 W] LA VB 5 A b 8 2 T BRI A8 R
T O HE K R & AT T T S R R AT b e A %
R BELAEAE L 2 4% )N 2 min, 5 min Pk BRSO
BEIRATT e B AE A R 5 min JF AT MRIEE S . LAWK
IRFIE S Erdil 1Y RIBECHEE R ST h HRER S F IR
FE50.5 mg/kg FAfr i, 4k DL 25 pg - kg ! min ' FFSEH I,
R SEE S QT K, M 3 Rl /R 41 A 46 L <
FrEl QT MREH . ASHIF 5T H , X BEC2H A8 35 PR I 175 3 I 10 e 3
IR B R 5 A i e S 1 P B0 R B A T
T 3R] IR BE o 35 Bl R B .

RN BRI e RN ISR SR ke e O AR R AT R B
FAEHE RSB QTe K, 1 i 7 3L /& /- vl i 4% <A
T TE QTe I , I I8 <8 98 8 P S i 3 g 24 A8 1k

SE

[1] Korpinen R, saarnivaara L, Siren K. QT interval of the
ECG., heart rate and arterial pressure during anaesthetic
induction; comparative effects of alfentanil and esmolol
[J]. Acta Anaesthesiologica Scandinavica, 1995, 39 (6):
809-813.

[2] Erdil F,Demirbilek S,Beqec Z,et al. The effect of esmolol
on the QTc interval during induction of anaesthesia in pa-
tients with coronary artery disease[ J |. Anaesthesia, 2009,
64(3) :246-250.

[3] Figueredo E,Garcia-Fuentes EM. Assessment of the effi-
cacy of esmolo on the haemodynamic changes induced by
laryngoscopy and tracheal intubation:a meta-analysis[ ] ].
Acta Anaesthesiologica Scandinavica, 2001,45(8);1011-
1022.

[4] Korpinen R,Simola M, Saanivaara L. Effect of esmolol on
the hemodynamic and electrocardiographic changes during
laryngomicroscopy under propofol-alfentanil anesthesia
[J]. Acta Anaesthesialogica Belgica, 1998, 49 (2): 123-
132.

[5] Lischke V,Wilke HJ,Probst S,et al. Prolongation of the
QT interval during induction of anesthesia in patients
with coronary artery disease[ J]. Acta Anaesthesiologica
Scandinavica, 1994 ,38(2) ; 144-148.

[6] Wilton NC, Hantler CB. Congenital long QT syndrome:
changes in QT interval during anesthesia with tniopental,
vecuronium, fentany, and isofurane[ ] ]. Anesthesia Anal-
gesia, 1987,66(4) :357-360.

[7] Michaloudis DG, Kanakoudis FS, Xatzikraniotis A, et al.

FRESF 201357 A% 412458 1948

The effects of midazolam followed by administration of ei-
ther vecuronium or atracurium on the QT interval in hu-
mans[ J]. Eur ] Anaesthesiol,1995,12(6) :577-583.

[8] Michaloudis DG, Kanakoudis FS, Petrou AM, et al. The
effects of midazolam or propofol followed by suxametho-
nium on the QT interval in humans[ ] ]. Eur J Anaesthesi-
01,1996,13(4) :364-368.

[9] Zareba W,Moss AJ,le Cessic S. Dispersion of ventricular
repolarization and arr-hythmic cardiac death in coronary
artery disease[ J . Am J Cardiol,1994,74(6) :550-553.

(107 JH3H, ENIL SR w55 HCFG DK TR Aok a5 e 78 568 ik #5 17
TR BRI AP T 3 X Wil H XA i B K I O Bl ) A Y 5
(I, R E AR SME 3R 24 75 5 2008,6(3) : 162-164.

[11] Moss AJ. Measurement of rhe QT interval and the risk
associated with QTc inte-rval prolongation:a review[ ] ].
Am J Cardiol,1993,72(6) :23B-25B.

[12] Moss AJ. Prolongded QT-interval syndromes[J]. J] Am
Med Associ,1986,256(21) :2985-2987.

[13] Luo S, Michler K, Johnston P, et al. A comparison of
commonly sued QT correction formulae; the effect of
heart rate on the QTc of normal ECGs[]]. ] Electrocar-
diol,2004,37(1) :81-90.

[14] Kweon TD,Nam SB,Chang CH,et al. The effect of bolus
administration of rem-ifentanil on QTc interval during in-
ductiom of sevoflurane anaesthesia [ J ]. Anaesthessia,
2008,63(4) :347-351.

[15] Ay B,Fak AS, Toprak A,et al. QT dispersion increases
during intubation in patients with coronary artery disease
[J]. ] Electrocardiol ,2003,36(2) :99-104.

[16] Roukema G,Singh JP, Meijd M, et al. Effect of exercise-
induced ischemia on QT interval dispersion[ J]. Am Heart
J.1998,135(1) :88-92.

[177] Reilly CS,Wood M, Koshakji PP,et al. Ultra-short-acting
beta-blockade: a comparison with conventional beta-
blockade[ J]. Clin Pharm Ther,1985,38(5) :579-585.

[18] Erdil F,Demirbilek Z,Begec E,et al. The effect of esmo-
lol on the QTec interval during inductiong of anaesthesia in
patients with coronary artery disease[ J]. Anaesthesia,
2009,64(3) :246-250.

[19] Be3CHe, 4 mm it , 4k 45 35, 3L R 3% R X 2 4R B 3 JE O e F
A ] JOR IR S0 7 38 5z o7 1 30 il 4 I LT 1. o ) AR T AR 2
#,2008,6(7) :461-464.

s H . 2012-12-17 &8 H 1. 2013-03-28)

CRHESE 2227 30
et al. Activation of human mast cells through the hish af-
finity IgG reeep-tor[ J]. Mol Immunol, 2002,38(16/18):
1289-1293.

[12] Munoz-Lopez F. Diagnosing food allergy:a test of atience
[J]. Allergol Immunopathol(Madr) ,2001,29(2) ;45-49.

(13] B 65k B, 45, o SOk B2 ko 5 & W 3 80U 45 3 1

PERRE G W R0 Hr L] i J7 B RL R 227 41, 2006, 26
(D):15-21.

[14] B REE. B ARZ RIS NKMMELT] & 51525 4,
2006,8(6) :73-75.

Clsc# H 1 :2013-01-08 & 8] H 1 :2013-03-19)





