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[(BE] A 6% 5% (system review,SR) & 4} 18 3F (cardiopulmonary bypass,CPB) T & £ & (sevoflurane) Ji Bt &t 0 fiE F K
By VRSP E R 0 o BEF R W R R BE R R R B E R RAE, F ok A E R E 2008 4 10 A Medline CNKI, ¥ & 4 4
E % SCHk 23 B4 CPB T b & B IR B A IE A B 30 LR 37 48 AT B9 B AL X 8 #F & (random control trail, RCT) #9 48 % 2
TFR UL HFH UL F TR R, AR U #AT L EF N K 2%, KA RevMand. 2 2 3 & 4 49 A STk B9 F 58 4 R 317 meta
abr, R BECHRUNRERATE,EH 14 8 RCT X# A NAT R, A4 L A8 IREE 616 ] .4 % # Ik Bk B (total intra-
venous anesthesia, TIVA)610 ], Meta 2 F % R Kk H . (1) 5 2 F # MR B A b, & A B R B T 4 238 K JE & B4 3
(WMD=0.20,95%CI 0. 08~0. 32;P<C0.01) f1.:% #f & (WMD=0. 79,95 %CI 0. 59~0. 99;P<C0.01);(2) & & B FR B K J& 24 h
O ALALES E & T(cTnD) 4 # WO BE W B %18 (WMD=0. 20,95 %CI 0. 08~0. 32; P<C0.01);(3) 5§ 4 % # Ik FREL A8 Ik, & &
B B T A OB D R B LR B R B R (WMD = —0. 68,95%CI —1. 19~ —0. 17; P<C0. 01) f# R j& ICU & W & & (WMD=
—15.83,95%CI —30.89~—0.78;P<C0.01) & K & (£ Fx it 6] 7 2% 8] L 4 it % 2 55 (4) b BB R B 2 2 IR B EHM
A % (RR=0.57.95%C1 0. 42~0. 765 P<<0. 0D EREFH A A F ONMERERFAEL 2 EH MR TEL L %t
FER, R CPBTUOMFAFRALABMBEELA — QIR EA.
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Cardioprotective effect of sevoflurane in patients undergoing heart surgery under cardiopulmonary bypass: a
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[ABSTRACT] Objective;: To systematically review the cardioprotective of sevoflurane in patients undergoing heart surgery
under cardiopulmonary bypass,so as to provide evidence for anesthesia decision of cardiac surgery. Methods: Trials about the
cardioprotective effect of sevoflurane under CPB were collected through electronic search of Medline, CNKI,and CMBdisk (from
the date of database establishment to October 2008); manual search was also conducted. Based on the inclusion and exclusion
criteria, fourteen randomized-controlled trials were finally included in the present analysis. The details of the trial design, the
characters of the subjects,and the results of the studies were reviewed and analyzed using RevMan 4. 2 software. Results: The 14
trials involved 1 226 patients, including 616 receiving sevoflurane and 610 receiving total intravenous anesthesia (TIVA).
Compared with TIVA, our analysis showed the following results. (1) Cardiac function: sevoflurane significantly increased the
postoperative cardio index (CI, P <(0. 01) and cardiac output (CO, P <C0. 01). (2) Serum cTnl concentration at 24 h
postoperation; sevoflurane group was significantly lower than that of TIVA group (P<C0. 01). (3) Sevoflurane significantly
decreased the period of mechanical ventilation (P <C0. 01) and the length of intensive care unit stay (P <C0. 01), but the
postoperative hospital stay was similar between the two groups. (4) The postoperative usage of inotropic agent was lower in

sevoflurane group ( P <C0. 01). There were no significant differences in the mortality (P = 0. 59), the incidence of atrial
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fibrillation (P =0. 11), and the myocardial infarction rate (P =0. 11) between the two groups. Conclusion: Sevoflurane has

cardioprotective effect in patients undergoing heart surgery under CPB.
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A SCRR3EAT meta 43 HT (meta-analysis) » & L PEW (sys-
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1.1 X#k# % 1€ Medline, CNKI, [ 4 ¥ I 2
SCHR B P 45 T AT TH S AL 2 2008 4F 10 A
ANIFRFR KT CPB T L HUERR 05O I TR &
D WU A FT B9 SCik , -3l LT A R 1225 5
fak ol 3, 9L SC K & IR AL $5 © sevoflurane, cardiopul-
monary bypass %5, SO & 1A 15 L FRUE L (RSN
RO IETFR CRRIEAE

1.2 X#AARE (D ML R CPB FFA
B (2) IRy BEALXS BB ST s (3) BRI 7 =X
T TZH Sy A B I B L G T A BRR T, X R Dy 4
1= Ik Bk B (total intravenous anesthesia, TIVA) ;
(4) SCHR B Al 55 4, A H AR 0 95 191 K L 0 BB % 58 Al
W ANEG (O PR A SEE R D EALT 1 045
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(cardio output,CO) , RJ5F 24 h LALPLEEEH 1(cT-
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Az A8 O WU BE K A 3 RO BB

1.3 FTHIMAREFRN SM Jadad XD, E
BN AR E o3 I A ELOE BEAL 5 A O S
XoF BEOXE TR U R A 0 s S AR bR XA SCHER AT

sevoflurance; cardiopulmonary bypass; heart surgery; Meta-analysis
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1.5 %t 42 KM Cochrane #EM RevMan
4.2 A AT meta 20 HT. R 5" K 5R J H 98 A BF
% 0 I R 5 BTk RN O ik A R TR Y S PR A O
P=0. 05,2k F & 2 %00 B8 9F 47 43 A 5 24 5 o Pk ke
55 P<C0. 05 B, ok FH BEALAN B R E 47 0 A7 . 114K
TERER AR fE B BE (RR) L 31 22 Rk R AL 34 %1
2 (WMD) , £ %0 3 2L 95 % il {5 X i) (CD R
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2.1 X#kRLER  SCEHAL R (B D RY
KR 43 F B S SCik L 28 F S0 STk 5 AR A % L O
LA 19 BT SCCHR A 2 5 H SO SCER 5 AR B 5 A
K VR4 SCE HERR 7 0 SCik L v 4 7 B i 2
B 2 G X AL & N A BRI 1 R EE RCT
W58 1 HERR 5 e & 3L 14 T RCT BT SCHR S 94 A AR
WFoE, Horb-b UBERRBE 616 1), 4 75 & K BR E 610
B, WA RGN BT RCT 5T 1 34 %
BERCERAE WL 1, 14 T RCT #F5E 6 T AT 58 AY
Jadad FU43=3, i I BEFST .

English literature:43 Chinese literature:28

50 literatures were eliminated
according to title and abstract

English literature: 19
Chinese literature:2
7 literatures were eliminated after
reading full text: 4 literatures due to the
lack of the terminal data, 2 literatures
due to the control group does not meet
the inclusion criteria and one due to the
exclusion of non-RCT study
A total of 14 trials were
included: English
literature: 12
Chinese literature:2

1 STHK R & R 7R B

Fig 1 Flowchart of literature screening
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Tab 1 General data and characteristics of 14 RCTs included in meta-analysis
(Plﬁiﬁi\ii;h;);r) pgt?etiis Surgery S(?IV)O Administration MAC(%) TIVA  Dosage Jadad Main outcomes
Yu C HL6) 10 CABG 20 Whole procedure 0.5-2 Pro 2-3 pg e L1 1 Preservation of myocardial
Zhang X L[7] 30 ASD+VSD. 15 Pre-CPB 2 Pro 5mge+kg ! +hl 1 Reduction of IL.-6 generation,
MVR,DVR improved myocardial function
Cromheecke SI8J 30 AVR 15 Whole procedure 0.5-1 Pro 2-4 pg e ml! 3 Better cardiac function and reduced ¢Thl
De Hert S G a 197 180 CABG 50  Post-CPB 0.5-1 Pro 2-4 pg e ml ! 4 Cardioprotective effects of sevoflurane
50  Pre-CPB were most apparent when
50  Whole procedure administered throughout the operation
De Hert S G b [10] 240 CABG 80  Whole procedure 0.5-2 Pro 2-4 pg e ml ! 4 Shorter ICU and hospital stay(LOS)
Mid 3090 g+ kg~ + b1
El Azab S RI11 20 CABG 10 Whole procedure 0.5-2 Mid 0.12 mg+ kg™ ! «h! 1 Reduced TNF-alpha production.,
cardiac morbidity and ICU stay
De Hert S GL12] 30 CABG 15  Whole procedure 0.5-2 Pro 2-4 pg e ml~! 2 Preserved left ventricular function
Lorsomradee S[131 320 CABG 160  Whole procedure 0.5-2 Pro 2-4 pg e ml! 4 Reduced postoperative biochemical
markers of hepatic dysfunction
Pouzet BL14] 20 CABG 10 10 min after CPB 2.5 Mid 1 Reduced activation of kinase
cascade after CPB
Julier KL15] 72 CABG 37 Whole procedure 2 Pro 3 Preserved myocardial and renal function
De Hert S GL16] 20 CABG 10 Whole procedure 2 Pro 2-4 pg e ml! 2 Preserved LV function but with
evidence of myocardial damage
in the first 36 h postoperatively
Piriou V[17] 72 CABG 36 15 min pre-CPB 1 Pro 3 No significant preconditioning signal after
15 min of sevoflurane administration
Malagon 1018 90 Congenital 30 Whole procedure 2-3 Pro 3-4 mg+kg=!eh! 1 No difference in ¢TnT after CPB
heart Mid 0.2 mge+kg ! «h!
Bein BL19J 42 CABG 14 Pre-CPB 1 Pro 3-4mge+kg t-h! 2 No difference with respect to cytokine

14 Intermittent

release and length of stay in either
the ICU or hospital between sevoflurane
and TIVA treatment

Sevo: Sevoflurance; TIVA: Total intravenous anesthesia; Pro: Propofol; Mid : Midazolam. CABG : Coronary artery bypass graft; ASD: Atrial septal defect; VSD: Ventric-

ular septal defect; MVR:Mitral valve replacement; DVR:Double valve replacement

2.2 K ABEAE CPB TolF KBS ik
e Hvm 5 W RCT WF5E#4E T RJG 12 h CI %

i F RIS TSt 2E 25 % (P=0. 89) . K HI [#
JE RIS Y R AT I W, 45 2R (B 2A) s - o JRR
FEAR G CLE AT #EOREE &, 22 7 A St B X
(WMD=0. 20,95%CI 0. 08~0. 32; P<<0.01), 2
W RCT W24 T AR JF 12 h CO ¥udl , 5 i P46
BTG 2-22 5 (P=0. 07) , R JH & 2 %0 0 A% Y 3F
7300, 25 5 (B 2A) R L RE KA 5 CO
SIEFKOREE S BB ST 225 (WMD=0. 79,
95%CI 0.59~0.99; P<C0.01),
2.3 X HRBEHRBEE CPB TolEF KRG 24 h oM
B cTnl 89% @ cTnl & WK J5 580 JLR E
WA R bR LA 5 T RCT HF5E 424 TR J5 24 h
cTnl 04, FREMEREA ST %257 (P<0.01),
K FH B ATL R0 07 A Y 33 4 4 W, 25 2R (181 2B) s &
FEE KBS JT 24 h o Tnl 84 G # KRR, G 48
2R (WMD=0. 20,95 %CI 0. 08~0. 32; P<<
0. 01) , 475 L UMk JRR P AR I 00 L4003 B A 4 AR
VKRR A%

2.4 kA B RE AT CPB T8 5 KJGmE 4
BY 18] \ICU B WL B 18] B AE T BT 18] 69 %5 vh

2.4.1 REWAGESA B E A 2 B RCT #F%
PRAL TR 5 AL SO R] S5 5P A 56 TS St 1 22
S (P=0. 63) ., K FH [ 2 20 158 R HE 47 55 B, 45
(E 3A) 7, 5 2 S KRR AR LU, L 980 B R 3 ]
3 BRAR B RS HLAKGE U ] (WMD= —0. 68,
95%CI —1.19~—0.17,P<0.01),

2.4.2 1ICU @W B 18 I 4 W RCT HF 5% $2 41t
TR ICU B8 OULIN [a], 5 o M 46 3 B e it 5 2
5 (P<C0. 01) , >R F Bl AL 850 455 RS 3 47 0 #r L 45 2%
(F 3B) 7R L 5 2 ST KRR 5 A LL L L 5k JRR i AT
W 46 5 R J5 1CU 83 WA ] (WMD = — 15. 83,
95%CI —30.89~—0.78;P<0.01),

2.4.3 fEREfE JEA 3 W RCT MR TR
JEAEBE B ], S R I A St 2 R (P <
0. 01) >R FH BEHLAON A A 43t , 45 5% (1 3B) B,
L U R T 5 4 O # IDORR T R 5 A B B ) O 42 1
#EF(WMD= —2.04,95%CI —5.19~1. 11;
P=0.20),
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Sevo TIVA
study VWMD) (fixed) weight VWMD) (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% CI % 95% CI Quality
01 Cl of 12h after cardio surgery with cardiopulmonary bypass
De Hert S G (2003) 15 2.70(0.60) 14 2.40(0.50) —— 9.50 0.30 [-0.10, 0.70] D
De Hert S G (2004)b 80 3.30(0.60) 160 3.10(0.65) - 55.70 0.20 [0.03, 0.37] D
Cromheecke S(2006) 15 3.00(0.80) 15 2.90(0.90) ——— 4.11 0.10 [-0.51, 0.71] D
Piriou ¥(2007) 28 2.70(0.50) 36 2.60(0.70) —_—T 17.65 0.10 [-0.19, 0.39] D
Yu C H(2007) 20 2.80(0.60) 20 2.50(0.50) +— 13.04 0.30 [-0.04, 0.64] D
Subtotal (35% CI) 158 245 ‘ 100.00 0.20 [0.08, 0.32]
Test for heterogeneity: Chi 2= 1.11, df= 4 (P = 0.89), |2= 0%
Test for overall effect: Z=3.18 (P = 0.001)
02 CO of 12h after cardio surgery with cardiopulmonary bypass
De Hert S G (2004)a 150 5.97(1.04) 50 5.50(1.30) —_— 25.19 0.47 [0.07, 0.87] D
Lorsomradee S(2006) 160 6.60(1.00) 160 5.70(1.10) —. 74.81 0.90 [0.67, 1.13] D
Subtotal (35% CI) 310 210 .— 100.00 0.79 [0.59, 0.99]
Test for heterogeneity: Chi 2= 3.37, df= 1 (P=0.07),1>= 70.3%
Test for overall effect: Z=7.79 (P < 0.00001)
-1 -05 0.5 1
Sevo TIVA
Sevo TIVA
Study WMD (random) Weight WMD (random) Quality
or sub-category N Mean (SD) N Mean (SD) 95% CI (%) 95% Cl
De Hert S G (2004)a 150 3.23(1.95) 50 4.95(2.93) —— 24.28 -1.72 [-2.59, -0.85] D
Cromheecke S(2006) 15 2.02(1.09) 15 4.18(3.45) —— 14.20 -2.16 [-3.99, -0.33] D
Piriou ¥(2007) 28 2.86(4.71) 36 3.42(5.97) —_— 9.11 -0.56 [-3.18, 2.06] D
Yu C H(2007) 20 1.90(1.10) 20 2.80({2.20) — 21.86 -0.90 [-1.98, 0.18] D
Zhang X L(2007) 15 0.29(0.10) 15 0.43(0.14) | 30.54 -0.14 [-0.23, -0.05] D
Total (95% CI) 228 136 - 100.00 -1.01 [-1.96, -0.07]
Testfor heterogeneity: Chi 2= 19.02, df= 4 (P = 0.0008),12= 79.0%
Test for overall effect: Z=2.11 (P =0.03)
-4 -2 2 4
Sevo TIVA

2 EHEBREN CPB TOBEFAREOCINEEIER (B ER R ) O ALESIE (FEVL R Y ) 2 10 B9 meta 53 47
Fig 2 Analysis of cardiac function and myocardial enzyme after heart surgery
under cardiopulmonary bypass(sevoflurance versus TIVA)

A:Pooled estimates of CO and CI (fixed effects model) 5 B:Pooled estimates of myocardial enzyme (random effects model)

Sevo TIVA
Study WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% CI % 95% CI Quality
De Hert S G (2004)b 80 5.30(2.00) 160 6.00{1.79) 96.60 -0.70 [-1.22, -0.18] D
Bein B(2008) 24 17.00{4.50) 14 17.00(4.00) 3.40 0.00 [-2.76, 2.76] D
Total (95% CI) 104 174 100.00 -0.68 [-1.19, -0.17]
Testfor heterogeneity: Chi 2= 0.24, df= 1 (P = 0.63),12= 0%
Test for overall effect. Z= 2.60 (P = 0.009)
-10 -5 0 5 10
Sevo TIVA
Sevo TIVA
Study WMD (random) Weight WMD (random)
or sub-category N Mean (SD) N Mean (SD) 95% CI % 95% CI Quality
01 intensive care unit length of stay after cardio surgery with cardlopulmonan/ bypass
El Azab S R(2003) 10 25.00({16.00) 54.00(30.00) —— 9.29 -29.00 [-50.07, -7.93] D
Cromheecke S(2006) 15 23.00(4.60) 15 45.00(4.50) | | 32.82 -22.00 [-25.26, -18.74] D
Lorsomradee S(2006) 160 35.00({18.00) 160 53.00(47.00) - 25.38 -18.00 [-25.80, -10.20] D
Bein B(2008) 24 23.00({5.79) 14 22.00(5.00) 32.51 1.00 [-2.50, 4.50] D
Subtotal (35% CI) 209 199 100.00 -15.83 [-30.89, -0.78]
Testfor heterogeneity: Chi 2= 94.09, df = 3 (P < 0.00001),1%= 96.8%
Test for overall effect: Z= 2.06 (P = 0.04)
02 the postoperative hospital stay aﬂer cardio surgery with cardiopulmonary bypass
Cromheecke S(2006) 7.00(0.80) 9.70({4.60) 32.79 -2.70 [-5.06, -0.34] D
Lorsomradee S(2006) 160 9.00(4.00) 160 13.00(7.00) 33.60 -4.00 [-5.25, -2.75] D
Bein B(2008) 24 9.50(1.60) 14 9.00({2.00) 33.61 0.50 [-0.73, 1.73] D
Subtotal (35% CI) 199 189 100.00 -2.04 [-5.19, 1.11]
Testfor heterogeneity: Chi 2= 25.95, df= 2 (P < 0.00001), 1= 82.3%
Test for overall effect: Z=1.27 (P = 0.20)
-100 -50 0 50 100
Sevo TIVA

B3 LEBEREX CPB T 0T AFEHAME S E (B ERMEER),
ICU B8 WL i fi) e A e B 160 ( BB AL 380 B2 4 B ) %5 M B9 meta 53 47
Fig 3 Analysis of mechanical ventilation period, hospital and ICU stay
after heart surgery under CPB (sevoflurance versus TIVA)

A:Pooled estimates of mechanical ventilation (fixed effects model) ; B: Pooled estimates of the hospital and ICU stay (random effects model)
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2.5.1 EMMAAEEHE HF 9T RCT KR
BET ARG IETE L7 259 0 FH % B0, S PR A 08 B A
GiileE 225 (P=0. 04) , 5% FH BE AL B o #r L 45

W 4A) B 5 2 EHBKORERAR H L -E 5 kR A
JEIEENL D 25 R B, R A F it %25
(RR=0.57,95%CI 0.42~0.76;P<C0.01),

Study Sevo TIVA RR (random) Weight RR (random)
or sub-category n/N n/N 95% CI % 95% ClI Quality
De Hert S G(2002) 1/10 4/10 ——] 2.02 0.25 [0.03, 1.86] D
Julier K(2002) 0/37 1/35 < 0.84 0.32 [0.01, 7.50] D
Pouzet B(2002) 1/10 1/10 ¢ » 1.21 1.00 [0.07, 13.87] D
De Hert S G (2003) 5/15 12/14 —_— 10.41 0.39 [0.18, 0.82] D
El Azab S R(2003) 1/10 6/10 —— 2.18 0.17 [0.02, 1.14] D
De Hert S G (2004)a 59/150 34/50 —-— 24.62 0.58 [0.44, 0.76] D
De Hert S G (2004)b 28/80 110/160 —— 23.03 0.51 [0.37, 0.70] D
Lorsomradee S(2006) 44/160 90/160 —a— 24.19 0.49 [0.37, 0.65] D
Piriou V(2007) 13/28 9/36 +—— 11.51 1.86 [0.93, 3.71] D
Total (95% Cl) 500 485 < 100.00 0.57 [0.42, 0.76]
Total events: 152 (Sevo), 267 (TIVA)
Test for heterogeneity: Chi2= 16.14, df = 8 (P = 0.04), 1?= 50.4%
Test for overall effect: Z = 3.77 (P = 0.0002) A
01 02 05 1 2 5 10
Sevo  TIVA
Study Sevo TIVA RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% CI % 95% CI Quality
01 incidence of myocardial infarctionafter after cardio surgery with cardiopulmonary bypass
Julier K(2002) 1/37 2/35 —_— 13.96 0.47 [0.04, 4.99] D
El Azab S R(2003) 1/10 1/10 B — 6.79 1.00 [0.07, 13.87] D
De Hert S G (2004)a 1/150 1/50 —_— 10.19 0.33 [0.02, 5.23] D
De Hert S G (2004)b 1/80 7/160 —_—— 31.70 0.29 [0.04, 2.28)] D
Lorsomradee S(2006) 3/16 4/16 —— 27.17 0.75 [0.20, 2.83] D
Yu C H(2007) 0/20 1/20 —_— 10.19 0.33 [0.01, 7.72] D
Subtotal (95% CI) 313 291 -~ 100.00 0.50 [0.21, 1.17]
Total events: 7 (Sevo), 16 (TIVA)
Test for heterogeneity: Chi2= 1.06, df = 5 (P = 0.96), I*= 0%
Test for overall effect: Z=1.60 (P =0.11)
02 incidence of atrial fibrillation after cardio surgery with cardiopulmonary bypass
Julier K(2002) 1/37 2/35 —_—r 8.67 0.47 [0.04, 4.99] D
De Hert S G (2004)a 11/150 6/50 —1 37.94 0.61 [0.24, 1.57] D
De Hert S G (2004)b 5/80 16/160 —— 44.96 0.63 [0.24, 1.64] D
Yu C H(2007) 1/20 2/20 B 8.43 0.50 [0.05, 5.08] D
Subtotal (95% CI) 287 265 S 3 100.00 0.60 [0.32, 1.12]
Total events: 18 (Sevo), 26 (TIVA)
Test for heterogeneity: chi2= 0.07, df = 3 (P = 1.00), 1= 0%
Test for overall effect: Z=1.61 (P =0.11) B
0.01 1 10 100
Sevo TIVA
Study Sevo TIVA Peto OR Weight Peto OR
or sub-category n/N n/N 95% CI % 95% CI Quality
De Hert S G (2003) 0/15 1/14 <= 27.30 0.13 [0.00, 6.37] D
El Azab S R(2003) 0/10 0/10 Not estimsble D
De Hert S G (2004)a 0/150 0/50 Not estimsble D
De Hert S G (2004)b 0/80 2/160 +—= 48 .40 0.22 [0.01, 4.22] D
Malagon 1(2005) 1/30 0/60 ) 24.30 20.09 [0.31, 1283.97] D
Lorsomradee S(2006) 0/160 0/160 Not estimasble D
Piriou V(2007) 0/28 0/36 Not estimasble D
Yu C H(2007) 0/20 0/20 Not estimable D
Total (95% Cl) 493 510 e 100.00 0.57 [0.07, 4.41)]
Total events: 1 (Seva), 3 (TIVA)
Test for heterogeneity: Chi%= 3.78, df = 2 (P = 0.15),12=47.1%
Test for overall effect: Z= 0.54 (P = 0.59) C
01 02 05 1 2 5 10

4 LHEEREIX CPB TOEFARBERMAGMEMRE(BENBEER),
EF B ER £ (B E MR ) &% EZ M meta 247

Fig 4 Analysis of postoperative use of inotropic agent,incidences of atrial fibrillation and

myocardial infarction,and mortality after heart surgery under CPB(sevoflurance versus TIVA)

A:Pooled estimates of the postoperative usage of inotropic agent (random effects model) ; B: Pooled estimates of the incidence of atrial fibrillation

and myocardial infarction (fixed effects model) ; C:Pooled estimates of the mortality (Peto OR)
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