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WO, REK,T W E B, EkF

[(WE].BH MERZIEEN 130/0.4 HFE SR TR ARIMEI (ECC) B M Wil X AR G EEM T RERT R I, J7 3%
SRHBCE REALST FRAFST 7,272 4 18 % LU T 2019 4F 5 H % 2019 4F 11 A TABE ECC FATOIEFREH , iz 3k
TERY 130/0.4 B BT P2 (20 ml/kg, A ZH) R FETERY 130/0.4 H T SR 2H (40 ml/kg, B 2H) JEHIBEIISZH (20 ml/
kg,C 40) BEHABEWIIRAL (40 ml/kg, D 40) , B4 68 1, 7 FH afw AR 560 7 00 S AR A i ( T1) ARG 26 (A AR RIS 15 min(T2) |
BRI 4 h(T3) MARJG 24 h(T4) BN IRE, SR WARFEW F5 KE S F R RO Y)RE2E RS
B ( P >0.05) ,ECC B[] | 32 Zh bk BHIT A B) A S5 WF LA Bl A B 18] TCU Wi dr Bt 1] R AR 2r 40 I i R 24 h 2040
i 24 h S 2 RS FE (P >0.05) . A, B /MR TE T2 B 415 A 41 .C41.D A B EME2E
S( P =0.005) ; MR iy B B K IR P (e T2 A, B 415 A 4L . C R D A B EMEER (P =0.009), &it FHFER
LIEVENT 130/0.4 FLFR T SHRAE N ECC TIFEI , 475/ T 40 ml/ kg B SHHLAEE I Th AEAS 23 hi A St B2
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A clinical study on the effects of hydroxyethyl starch 130/0.4 electrolyte injection

on coagulation as priming solution during extracorporeal circulation
Hu Qiang, Gao Guodong, Yu Kun, Yuan Yuan, Ji Bingyang
Department of Cardiopulmonary Bypass, Fuwai Hospital, National Center for Cardiovascular Diseases ,

Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China

[ Abstract] : Objective To observe the effect of hydroxyethyl starch 130/0.4 electrolyte injection on coagulation after extracorpo-
real circulation (ECC)in adult patients. Methods A total of 272 patients older than 18 years who underwent cardiac surgery under
ECC in Fuwai Hospital from May 2019 to November 2019 were enrolled in this double=blind and randomized controlled study. All the
patients were randomly divided into four groups:hydroxyethyl starch 130/0.4 Electrolyte Injection Group (20 ml/kg) (Group A, n=
68) , hydroxyethyl starch 130/ 0.4 Electrolyte Injection Group (40 ml/kg) (Group B, n=68), 4% Succinylated Gelatin Group (20
ml/kg) (Group C, n=68), 4% Succinylated Gelatin Group (40 ml/kg) (Group D, n=68). Thrombelastogram (TEG) was used to
measure the coagulation function before ECC, 15 min after protamine neutralization, 4 h after ECC and 24 h after ECC. Results
There were no significant differences in age, height, weight, sex, type of operation and preoperative cardiac function among the four
groups ( P >0.05). There were no significant differences in ECC time, aortic occlusion time, postoperative ventilation time, ICU moni-
toring time, the amount of red blood cell transfusion during operation, the amount of red blood cell transfusion 24 h after operation and
the amount of thoracic drainage in 24 h ( P >0.05) . There were significant differences in Pt amount and MA value among Group B and
Group A, C and D at T2( P =0.005). There were significant differences in MA value of TEG among Group B and Group A, C and D
at T2( P =0.009). Conclusion When the dosage of hydroxyethyl starch 130 / 0.4 electrolyte injection was less than 40 ml/kg, it had
no significant effect on coagulation function.

[ Key words]: Hydroxyethyl starch; Succinylated Gelatin; Extracorporeal circulation; Coagulation function; Thrombelastography ;

Blood conservation; Cardiac surgery
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1L #2537 B ( thromboelastography , TEG ) 7] LK
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1 #RETE

1.1 N AedriRAr e ABERRIE . BERE B UORAF £
AT AR Bl bk 55 B RS MR Sl e R B VM IE S
X4, AR B 12880, 55 B R B i P 22 4%
1~ MK, RETHFEYI6E &) RER 5 1E 7
HEBRFRUE Y/ NT 18 & . IR FR B2 FARUK
AR D68 | BE I ) BEASI S8 1 B

1.2 sm#lam AR S | BEYL B 5E T
o MR AT AR SC A 97 48 35 150 SR AS: 35 7K oy
0.025 , Kr3a 44 BE N 80% , K FHEATALIE I, B FHFEAR
AT PASS 13, A8 BT B A i
64 ], % 182 5% W 7% R FFEHLAL 75 2, e
E B BIECR 68 il

HRAE ECC A8 1% 101 0 I M Y i 24 B 5 i R TR R
FHEC TR ILFEHURE 85 5 R U, B 68 fil. L
FEVEH 130/0.4 HL T E ST AL (20 ml/kg, A 41)
FROHEVER 130/0.4 HL 0TI S W4 (40 ml/kg, B
), BEFABEIA L (20 ml/kg, C 41) , BEFAEIH I 41
(40 ml/kg,D 41) . AWFFE AT BE B i 34 25 D 2541k
HE(SC5 2017-969) , T A1 (835 ¥ 2838 1 I Tl 5
SER R vy L S rao el e VIS
1.3 JkBA= ECC A BEHTE M KR ECC
TRMFAR,

AR R Bl R AR S5 N T ili#IL | Stockert
AR IKA Jostra S G K™ ECC 418 T Ik 3)
Jik AR 8 % Medtronic % ik S48 AN RE WA SR A
AR 1 ZR 40, A 5L 7 1 B R B (- maximal
amplitude , MA ) {H . W B [8] ( reaction time, R) {H A6
A FH 2 [ haemonetics LR 3 7 B TEGRS5000,

RIS ok FH2F K JE 5~ 10 we/kg 4 J2E IR jE
0.08 ~ 0.1 mg/kg . BKMEZ 7E 0.2 me/kg ik I 4T,
ECC IS HTMRFE4ERE 4R FHZF R JE 5~10 pe/ (kg -
h) ZEEIR I 0.08~0.1 mg/ (kg « h) # kR A, ECC
A fE A BhIE SR 2 DA R4, PP AR 10 ~ 14
U/ min R 10 ml/kg,

14 EBFRAT—AEAAR P W 354F 0B EE
W PER ARE B ARATIZL AL (hemoglobin, Hb)

G R WA Sl Ik ., AR v R 0 A 3 A
JRA, CFETRE] ECC WFE] | 32 5 ik BE W i ]
PR PREA) T s 1B A J WP WG AL Bl A< ) L TCU a4
i) AEBERTIE] RS 24 h M 517 R R R AR
24 h AN AR R

R FRERT(TL) R E A S 15 min
(T2) \ECCJ5 4 h(T3) ARJ5 24 h(T4) B, il
A B 18] A5 0 I BT E 5% Hb B/ ( platet-
let, PLT) , >R il 4 58 07 143 Hr AR T1 T2, T3 Al
T4 WEE M TIHE  MA {EHI R (.,
1.5 %t F o ARGCR HE BN, i
¥R FH SPSS 16.0 Geit ik kA7 b B, Fdl it
TR B bRl 22 (x2s) T, R ORI EFT
IEBITAARES AR A IR0, N 25 55 R EC T
¢ R 20 [B) 2% 5 0k &2 I & 7 22 93 Fr . P <0.05
HZERAGIFEE N, WARFF A IES A0, 2R H
ST THERRER I XPHR 88 4007, P <0.05
hESAGIFE X,

2 & R

21 RaT—fMWEA WHBREER G5 K\,
PRSI FARFNE KRR LI RE 2 R TG X
( P>0.05), L% 1,

22 WBARZR  VUHHAYICT, ECC BE] 3
Sl VK RELUT IR [R] A 5 P 4L Bl i <] (ICU B4
] A H IR S 24 h 2040 i 24 h RS
WERIGIFE (P >0.05), %2,

23 EBHmbadFolts 4N HESHb PLT B9 A
ZH B 4H .C ZHAN D 2HAE A [A] sS4 8 35 1 25 7
( P<0.01), TEG U MAET2 5 T1 L, AH( P =
0.025) BZH( P =0.002) .C 44 ( P =0.000) #1 D #1
( P =0.001) 3 FwW/N; T3 5 T1 e, B4 (P =
0.026) Fil C 41( P =0.005) ¥ 8 & W/ N; T3 5 T4 [t
LAY (P =0.010) B4L(P=0002)f C4l(P=
0.012) B R EW /N T2 5 T4 b ,B4H (P =
0.004) .C 41( P =0.003) F1 D 41( P =0.001) ¥ i
/N T2 5 T3 He#,D 41 (P =0.003) B &/,
RIET2 5 T1.T3.T4 te#s, A 4 B4 .CHMDAH
PSR (P =0.000); T3 5 T1 i ,AH (P =
0.015) B4 ( P = 0.001) .C 4H( P =0.002) F1 D £H
(P =0.046) ¥ B FIEK ;T3 5 T4 A, A4 (P =
0.04) B4 ( P =0.005) .C4( P =0.042) F D4
( P =0.017) ¥ BELEK,



R SMEIR 2 2020 4E 10 A 28 B 18 455 5 ] Chin J ECC Vol.18 No.5 October 28, 2020 281
R UABRFEART—EH L LE (n=68)

WiH A4 B4 (o] D4 P
B/ (n) 37/31 28/40 33/35 41/27 0.141
(S ) 64.4+11.25 58.9+10.59 62.2+11.72 61.9+10.33 0.737
BiE (em) 172.6+8.88 170.2£7.13 169.9+4.17 166.3+9.83 0.359
R (kg) 67.95+13.63 65.12£10.25 67.23+10.89 69.81x11.31 0.840
FARFNIEA L 0.768

R E A (n) 28 31 25 33

CABG(n) 35 28 34 31

5+ CABG (n) 5 7 7 4
OIIReA 2539 0.972

T %% (n) 6 20 20 14

M (n) 41 39 40 35

V%% (n) 11 9 8 9
FE: CABG SR Bk A A

®2 HHBEARTRAEHEILE (n=68)

T H A4l B4 c4l D4l PE
ECC it ] (min) 118.6+10.45 121.8+23.40 116.9+29.48 115.8+22.41 0.962
B K RELTIS ] ( min) 69.4+10.61 79.01£29.94 65.8+18.33 74.3+19.29 0.441
RS A LA B3 U T (h) 7.3+1.83 6.9+1.59 7.1£1.37 7.7+1.16 0.676
ICU W4 isfal (h) 12.4+1.51 13.1+1.52 12.8+1.81 12.2+1.32 0.572
AP LL A S (U) 10 18 14 16 0.843
A £L 20 B 4 2R (n) 3 4 4 3 0.960
ARJG 24 h ZLANHUAE A B (U) 8 10 6 10 0.926
ARJG 24 h i L2 8 18 (n) 3 3 2 3 0.963
24 h 5 it (ml) 362.5+136.8 432+121.2 346.5+82.35 380+149.98 0.162

ZHIAI LS, B 4H PLT 7E T2 I A4 5 A 4H .C A
D HABEMNEZT(P =0.005) ; MA {HTE T2 B} 5
BA5 A4 CHMDUAEREEZESR(P =0.009),
W23,

3 1 it

H AT ECC fi# P AT 70 Y 32 B A7 =l . 72
CHEVER WIS AR 1, 2R 11 oA I A 0 5 W 1)
S ARE , RIR AT AR A A R o (R AG % 49 i I
PR I AU, [R]85t R IR AT B, AN AT g
i ECC By H ML FEWL

¥ O SEVE R S SRR VE N I = o A AR, R
LT AN [ B4 BUAR %o ¥ i R HE s o o 24 )
DU IS A R 2 O FETER) 70/0.5 B2 23
TEM 200/0.5 ¥ £ B TE Ky 23 T BUEE I D) REFR A, 1T

X F ¥ LHEFER 130/0.4 ST 4F B IR RIS 4518 AN —,
BUCH BRI N R R R 23 TE R
130/0.4 AL EH T 5 V806 BE 1l ) B 6 5 it PR AH 56 1)
FEMA 2R a5 4 /N R 2R TEHT 200/0.5 FAb
BT LB A 25 5 T SR s, A R
WFIEIN R Ty T B Ve My X B I R G2 A 5
M2 T AT S A 2 B A B R B AR
LIEFERTENREAT ECC O IF B F AR B, 4L
FBUE HE BRE I ) RE B A B O ST B FH R L FETE R
FROHEVE R 130/0.4 FL BT S R PR R VE M
130/0.4 FALEE SR T ™ 5, 553 A AR
o FUAR SRS B O AR B AR ECC R BT SR, X
HE I R G025 A 52, AT P JCAH DGR A

AH e — T B N T 22 K il R S 2 ~
4 h RNICE R, K (40~50 ml/kg) Hidd:,
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F3 UM EHFEMAGHE L (n=68)

S| P 1] A A4 B4 cH4 D4

Hb(g/L) Tl 121.00£10.01 125.38+8.20 125.62+8.55 124.31+7.61
T2 87.08+6.54* 83.77+6.95* 82.92+7.02* 81.31£5.41*
T3 99.92+5.59*4 95.23+5.93*4 97.08+6.42%4 93.92+5.38"4
T4 103.85+10.92+4% 111.62+7.10"4# 106.62+6.874* 107.31+7.85+4%

PLT(10°/L) Tl 202.46+37.42 203.62+34.67 199.23+36.18 190.00+22.03
T2 128.39+18.34* 107.92+20.09* * 130.15+14.61* 124.31£12.83*
T3 135.08+13.27* 149.23+20.39*4 144.54+19.55* 139.92+15.72%4
T4 149.69+16.28*4# 166.08+22.79*4% 165.0+24.52*4# 158.23+16.72*4*

MA {# ( mm) T1 64.45+8.95 64.33£6.72 66.00+5.34 63.45+8.14
T2 59.38+7.98* 50.58+8.86** 57.73+4.77" 58.33+5.58"
T3 58.90+4.16* 58.71+4.06% 58.77+5.36" 60.55+4.49*
T4 63.45+4.53%% 64.41+2.614* 65.25+6.574* 65.08+6.974*

R {E (min) T1 5.8020.59 6.07+0.63 5.98+0.56 6.13£0.82
T2 7.26£0.53* 7.58+0.56* 7.42+0.67* 7.65£0.76*
T3 6.12+0.46*4 6.57+0.39** 6.33+0.59** 6.48+0.54*4
T4 5.70+0.54%% 6.18+0.60%% 6.04£0.36%% 6.16+0.57%%

EBAS A4 .CH DML = P<0.01;44 M T2, T3. T4 5 T1 # b+ P <0.01;T3.T4 5 T2 #Et AP <0.01;T4 5 T3 #itt# P <0.01,

ARG 158 W e A kg 2 2 56 i A0 oL i R0 5 AR 1 )
MR 4% ECC J5 4 h AR — D8I st ] 55
ECC Tl 78 23 if i # BE , ECC BRI 47 , 55
1T H2 o 5 S5OV I 3R G G 23 X PLT (430 A
e past 45 A 5T U4 R Hb W
PLT #£ ECC A C i 22 5% , &4l ECC 51k
J& BRI 15 min B IR/MRECE TR Z,
[SERERIN TR S RN %6 ET A ) i s A P
UL EWARST . TEG Kl r i MA | Bl 5498
I P A B R B 5 R, S I /IR RN AT 4B IR S
EEIM A DI RE (80% PLT ) , H: v i /)y A A B 5 1 A
FHUS) IEHAE N 52~71 mm, ¥ 2, I8 TE By X 5 1
DIRERY 5 e 2R ILAE . PRI /MR 2R 1 T b
b/ Ma (3R 5 30125 4 2 15 A0S0 4 17N
(L8 B, DT A0 ] PR IR0 98 i B i /N %) 285 B R 2R
& ARBITE TR MA AR EEMEAER. R (HIE
HAE N 4~6 min, 245 A KI5 2 5w 1 £F 4R
T RCEIRTR], R (EZE K, $& 7R BE 1 R 7 2 583 1
TR, AT s R AR M UCE MEHE bR
AWFFE 44 B FTE ECC B MA {HI7EIE % 10
B, FRCHETERY 130/0.4 HE 5T VE 51 20 (40 ml/
kg) TEAAEE H T AG 15 min F MA {5 HA =4
AW EME2Z5 7 ECC J5 4 h B, B SR MA {EHA55R L
HAZ4R,HECRRA B EEZS, 75 ECC G

12 h 24 h i, PO B F ) MA ¥ E R EH2ER
XU HETERY 130/0.4 HL AR Jo 1 56 T 41 /N ) o
(20 ml/kg) FAFET , A2 58 1M B i i A5 oD B2 i
KHFE (40 ml/kg) T FE A, X & ML RE & — 5
M) (A 285 — AP A S |, i T et S Ak &2
IEH X5 PLT B0 i FRER M —3, VU4l R {E7E
B B [0 50 %) 28 Al A0S 5 0 380 s e R B 2 D AR O i
A~ B R] 45 20 1) 22 5 01 J0 b 25 e Ui B 5 LA
AR O FETERY 130/0.4 HfF VR SR 4 (40
ml/kg) XFEEIL R F H g O JC B E 22 R, 4
24 h S AR R S 2T 4 Al Rt
MR 2E S WL R 8 SR ER 130/0.4 HLFR
TS (40 ml/kg) X BE M BESZ A R

ZE L RTIR B IN T TR O IR TE R 130/
0.4 HLMR IR SHRME N ECC T 78, 471 /N T 40
ml/ kg B XPHLAAREE M1 D) BE AN 231 Al B 5
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