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[(HE]. B8 O R (CPB) M) H AR 5173 50 ( GDP) 14 St o 32 52 0 M 3 B T2 AR B B e M0 PR S48 (TE)
BERYIWUS RN, i BEPESHTTE 2017 4E 1 A 2 2020 4E 4 A YR O RERIE TR 5 88 4 IE B3 4Kk CPB
BHFEM ARS8 GDP 4L (A 41, n=46) FKYE CPB % M X ITA R A AE G4 (B 4, n=42) , LA R E R P R
ARJG R A TIGRIE R, SR MZRE LI (& P >0.05) ,CPB M E#E & (PF)A 44E T B 41( P <0.01), %A
HEEFELIE (DO,/ VO, () A 20 T B 41( P <0.01) , 2l CPB W] | 3= 5l Ik BE Wi 1] A i 3 KT S e e 5
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FIFRAE R AR E A B E B OARE 2B MG OHE M LR G AEAE ) | IR 2T 240 6 i 1 o S A LA
TGit2E25 5 ( P >0.05) ,ICU {5 mHE] A 4 B4 T B 41( P <0.01) , RJ5 Rt 5 4(5.7%) BFEVET:, Horh A £ 3 4], B
H 20, PR M TR L RG22 5 ( P >0.05), %&iE  FET GDP 155 T CPB & MR IR Ui 1 2 M T A 1E B 315
F G PF J DO,/ VO, M8, i AR T TCU 15 B s [a] , 17 55 78 e 1 FH AR 384 o B A S0 20240 £ P B i A ZE i A
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Appliation of goal-directed perfusion management in valvular surgery for infec-
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[ Abstract] ;: Objective To investigate the effect of the goal—directed perfusion (GDP) strategy during cardiopulmonary bypass
(CPB) on the early prognosis of infective endocarditis (IE) patients undergoing heart valve surgery. Methods To compare the clini-
cal indicators of the two groups during and early after the operation, from January 2017 to April 2020, the clinical data of 88 IE pa-
tients undergoing elective heart valve surgery were retrospectively collected and analysed. They were divided into GDP group (group A:
goal—directed perfusion, n=46) and traditional group (group B: CPB routine and perfusion management experience, n=42) accord-
ing to different CPB management strategies. The intraoperative and early postoperative clinical indicators of the two groups were com-
pared. Results The two groups were comparable at baseline ( P >0.05). During CPB, the perfusion flow (PF) ( P <0.01) and the
oxygen consumption ratio (DO,/VO, value) ( P <0.01) in group A were significant higher than those in group B. There was no statis-
tical difference on the duration of CPB, aortic cross—clamping time, mean arterial pressure ( MAP), nasopharyngeal temperature,
bladder temperature, duration of sternal closure, serum lactic acid value and hematocrit at various points intraoperatively and early
postoperatively, and postoperative 24 h pleural fluid drainage, wake time, ventilation time, incidence of serious complications ( severe
organ embolism, malignant arrthythmia, acute kidney injury, low cardiac output syndrome, etc.) , perioperative red blood cell transfu-
sion rate and usage between the two groups ( P >0.05). ICU stay time in group A was significantly shorter than that of group B ( P <
0.01), a total of 5 (5.7%) patients died in the early postoperative period (3 cases in group A and 2 cases in group B). There was no
statistical difference in mortality between the two groups ( P >0.05). Conclusion The GDP strategy resulted in higher PF and DO,/
VO, values in IE patients undergoing valvular surgery, and shortened the postoperative ICU stay, while high flow application did not in-
crease perioperative red blood cell use and organ embolization events.

[ Key words]: Cardiopulmonary bypass; Infective endocarditis; Goal—directed; Perfusion management;

Valve replacement surgery ; Prognosis
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JEGLM O N R (infective endocarditis, IE) SH /G
B e, HOF R RE 2 st B O
HNRHEAR B K T IF 5T 2 B 30 TR F 30 4 T A
FHWUE Y, BAR A0 % 3R ( cardiopulmonary by-
pass, CPB) & HLE  I L GIE AL A4 41 2 s A4 3 1 1) [
I8 AR5 I RAE , BF 5% 3 B DL AR HE 48 % (oxygen
delivery indexed , DO, 1) M43} ik i ( mean arterial
pressure , MAP ) VE A% 0o 78 b 4 H Fr- T ) T8 1 5 W
( goal—directed perfusion, GDP) kb LAV 7 3t 1 ( perfu-
sion flow,PF) ZLAH il [+ F1 ( haematocrit, HCT) JR&
i bk I 42048 AT EE ( mixed venous oxygen saturation,
Sv0,) e bn 8 F ML LR M E A R,
243 DO,I[ ml/(m® - min) | =8kl 43 ( PaO, ,
mmHg ) X0.003+IfL£1 2 1 ( Hb, g/ L) xZf Jjk i 161 il
i (Sa0,) x1.34(ml/g) xPF[ L/ (m® - min) ] 7] 1, %}
RZE IR MM IE B 925 GDP 3 g 5 4 B
FLOT ARG B AR OR [F] CPB A B I 1 L 3K
wmr,

1 #MEHE

1.1 AFzixd g [BESBT A 2017 4F 1 H 2 2020
4 T ERNR T BE R I2 B AT 5 R Duke
PRI Z O IEIR AR 1 IE JR 4 88 £ 4
AFRE PRI AF 1% 18 ~70 % R T 5 4K 18 ~
30 kg/m”, 3 [E] JbK 5 B2 Ui 193 2 ( American Society of
Anesthesiologists, ASA) 734% II ~ IV 2%, K21 2.0
JE32s (New York Heart Association, NYHA) 0> fig
S ~ W%, HEBRBRME: ARBTAAE™ 0 ) s
A 2Y IE I3 B ) A RS R Sl K Bk
B RIME G SCRE, ™ B R i b | R il
Sl s B D) RE B A M HE M AL B AR A
B T O™ AR ZE A

1.2 SMRFR PARIEFHWE S 2R IE T IT
B RAE & T F 3K I #k A O B
A (32 ~34°C) CPB R aEAT, D ILAR IR del
Nido 7 ML A A3 (DN V) |, AR v R e S B
MO0 T RS AE W R B 5% 5 I 7 A ik e
T LATEBRIT PR B RLAR S 52 gk | AR 4f e 62 52 2 1
DUAT RN R B0 B AR | 5 T A O PN I A7 () 38
PSRN

1.3 CPB kA4 A Stockert 5 BITR LA
T EHLCEAR R AR SR AR, SR L i
kit HE DA (BMU4O, i 4, £ ) , (1] CPB A2
TACFEAE R R Fusion A4 %% (BB841, 3¢
71,26 [) , Medos {5+ 1 2% 8 (R IE B, AL at)

Maquet BT MR &5 . BMU 40 Zh Jik/ it kA A<
Mo e fE ) KRB E A (R, ZR5E) SN
CPB EZFEM , 54 (B 24, n=42) {4 CPB ¥
LR A 4EFF PF #E 2.2~3.0 L/(m® + min),
MAP 4k 35 75 JFR I 75 5 28N B H < 25% (50 ~ 90
mmHg) , 8 Y PR 7 i A O 0L A T 4 T R
S FRRR ARSI A 1% ~ 8% L e b i
FriHa%  SvO, TR FFFE 65% ~ 85% , %5 v HCT 45 7E
0.24 LI b A ARSIk 0 1 1 S8 5 Fe 4E477E 200 ~
250 mmHg, A HI ™ B 5 ML # T 2140 M B 58 | M8
™ A P R IR PR DR T £ 0 B A A
LA R HARA , HETE AR TR IR 456 A B
28659547 CPB 453, GDP 4H (A 4,n=46)7F B4
AL FoRr SR B AR OC A 203 A CPB L T 5%
BT Sy A 3h AR R DO, T S S it A LU
(DO,/VO, {8 ), K+ 4k +F DO, 1>280 ml/(m® -
min) ML/ %EFE(DO,/VO,) H>3.5, 1K T HAR{E IS
W7 % PR [ @ AN 3.5 L/(min » m®) ] K&
HCT, 24 &5 PF i 5 | EAE URERCT- T T 3 22 i
SRR AP T U et P s 7 Tl B Dk 5 1 (vacu-
um assisted venous drainage , VAVD) £ R 4E ¢ 1fi /55
B PRAAE N0 571 AN —40 mmHg, AR TR
SEF I E] R 5~ 10 min/iK

1.4 kK Fix

141 —f50R WO E LS AR B AR
TR ASA 432R D IIBE NYHA 43 8% 70 % 5 1fi 434X
(left ventricular ejection fraction, LVEF) RK¥H.Cr 1ML 5
FARSER N Z PE4> (EuroScore ) \ARFIZWT . F AR I7
A5,

1.42 CPBAHCHHRL  f4h CPB If[a] | 3230 ik BH K
(aortic cross clamp, ACC) B[] | 71 70 & | F% v 48 €
iR AE  EHEEE PF MAP Sv0, . DO,I.DO,/
VO, HUAA S A S | i i 1 L5

1.43 fpACRE  SRAEFCIFLUT I A I 3L
2 (lactic acid,Lac) & HCT 18 . KBS G (T1)
K BEL W /5 10 min (T2) . £ K IF 5 10 min
(T3) .CPB {&#HL(T4) . [5 ICU Bl %] 0 h(T5) .6 h
(T6) .12 h(T7) .24 h(T8)

1.4.4 ARIFFIIKESEPR  CLAGHE BER E] R AL
B (E] ICU {5 BRI E] RS 24 h 51 ICU 24 h I
=145 1% M 25 ) 3T 43 ( vasoactive inotrope score,
VIS) [ VIS=Z W ex 1+ 2 M T e x 1+K 1R x 10+
B IR X100+ 2455 IR X 10+ L HHE IR R x
100+ 2 x 10 000 ( 254 Hfir . A 2
U/ (kg » min) , RN pg/ (kg - min) | J%HIFAAE
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(UHEASE R ZE B AR ST B ARG
HEM 2R AR5 ) KA R BET il

1.5 %itF 54 84 SPSS 20.0 BT/,
THECTORHHIRE (8 L ) 2 | 21 8] e e fdi R O
Ry, T H i PR B B 2 FR M 22 (x2s) R, IER
A K AL IR) FL AR FA AR ST REAS ¢« K56, AR IE S 40 A
Bl R FHAES B 56 , R IRIES 2 Lac & HCT ) HL#K
KHEZ NI Z 08, UL P <0.05 HZERA %

2 # R

21 EFBH— &AM WHBEE - BIEAGFL.
ASA 739 NYHA (L UI e %45 i 2 R ¥ X4 it
(P >0.05), WE 1,

22 CPB W& ¥#H  CPB A A 4/ PF DO,/
VO, (EH 5T B 41( P <0.01) , Bzl CPB Hifa]
ACC B[] A MAP S | ifn o] 5 (50 R 00 o
i AREIEER LRI R IR 2,
23 REFMRAIIF AT 3 ZHEE
vy R AE ™SR OHESS 1) B AHSET: 2 f
(B TCIE R B E & 1 B, AT
BIZEF( P >0.05), ML EHHIFRIE KA
TG 2225 ( P >0.05)  BRIETHEHIA, Hod A 4
RAERIGIENT 4 B SEVITE 101 RIS bk %€

1B (AT A ) Ik T B bt 1 451 B 4L 3B A
4 5] FEIR IR 1 ] 32 3l kN Bk R AR A 1 ]
A 1 5], 4 XHRE VR YT S R B, A 4 ICU
A ETRI I 4E T B 41( P <0.01) , H A8 bR L
TG #2253 ( P >0.05) ,1EILE 3,

24 B ARH Lac ¥y HEEME N Z 0K
Mauchly ERJE FEREES P <0.01, 4% Greenhouse—Geisser
R TE & AN [R5 AR A P <0.01, H 54040
T HAEH (P =0.825) , th 248 57k )7 2253 Bt ek
J5 KRB B T3 T4 ' T5 . T6 5 A — I Al b 22 5 A
BiiteF i L (P <0.01) , B B35 A T T+ 3 kOT
G 2B ICU 6 h B Lac S84 Ty a3, 1 [a]— A
SUMALE] Lac ZKFICGe 2% 2 S ( F2 1A MR 500 1) A6
¥, P =0.868), L& 1,

2.5 BEARM HCT #yrbix  SwEME H 2Z400R
Mauchly ERIE FEKG IS P <0.01, 4% Greenhouse—Geisser
PR R AR B 2 E R AR P <0.01, H 54040
T HAEH( P =0.565) , 1 27285 )5 2250 L s
RIS L T2 T3 T4 ' T6 SHT— B i A0 L 22 55 A 4t
TR (P <0.01) B35 N CPB Ji5 3l J5 32 1L i
Wi RERZ I HCT B TR, 2 8 8 R PR | i i 55 Ak 2
BT, HZE W ICU 6 h ik 2 iz @ i, 1 [/ — i
PIZHE] Lac ZKFICH 122 S (AR BIRON (A5
P =0.988) , WLK 2,

R WAUEHRELTORY LA

WH A 4l(n=46) B4l (n=42) B/ X P1i
(R 46.35+14.94 44.9+15.92 0.439 0.662
FH(n) 33 33 0.547 0.46
B (em) 165.24+7.76 167.69+10.24 -1.272 0.207
RTE (kg) 52.93+8.98 56.88+9.87 -1.964 0.06
LR (m?) 1.69+0.38 1.82+0.34 -1.708 0.09
ASA P4 11 /10 (n) 30/16 28/14 0.021 0.886
NYHA 432 1/ (n) 27/19 29/13 0.313 0.378
EuroScore( 43) 5.32.7 5.073.85 0.204 0.84
LVEF (%) 67.45+6.53 61.71+8.87 2.06 0.06
FIA 4 (x10°/L) 9.39+1.2 9.31£1.57 0.273 0.786
C I H 1 (mg/L) 24.13+1.71 23.93+2.22 0.48 0.632
L7 LI ( wmol /L) 96.96+41.59 96.67+44.48 0.32 0.975
M£LEH (g/L) 83.3x10.71 82.45+12.04 0.35 0.726
K H>38%C (n) 26 20 0.522 0.267
B NFEA) (n) 26/20 23/19 0.028 0.868
AEFRIRNE M/A/D/T(n) 22/5/18/1 28/5/8/1 4.393 0.222

FEASA . SEEFREFE T2 s NYHA 41 4.0 05 U2 s LVEF : 22 % 31115354 ; EuroScore ; KR O L FA G 6 R R 1E 4 M R (8 fE TVP) ;
A EBIKIE(SEE TVP) D A+ 2 Z R (it TVP) ;T 504l = JSRIUB A ; TVP . = IR IUE
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®2 MLLEFHOMEORTOR A

Y= A4 (n=46) B4l (n=42) B/ X {5 P1H
SOl 2 sF T (- min ) 143.37+64.77 122.52+38.23 1.857 0.067
ACC 18] (min) 94.39+48.03 82.26+30.71 1.423 0.159
BIHIE (C) 34.39+0.76 34.58+0.61 -1.095 0.278
JEE IR (°C) 34.39+0.76 34.58+0.61 -1.095 0.278
PF [L/( nf - min) ] 3.2120.16 2.78+0.18 11.987 <0.01
MAP ( mmHg) 59.35+7.24 60.58+7.19 -0.677 0.501
i BT (mmHg) 183.57+26.62 186.64+21.99 -0.588 0.558
Sv0,( %) 73.78+2.45 73.83+5.50 -0.035 0.973
DO,/ VO, i 3.95+0.38 3.17+0.28 10.964 <0.01
¥ HCT 0.24+0.02 0.24+0.03 0.225 0.823
ik HCT 0.21+0.03 0.22+0.04 -1.192 0.237
LA SE (n) 20 11 0.876 0.09
LA (ml) 232.5+87.77* 259.09+106.81* -0.747 0.461
LA A (ml) 380.43+242.32 358.33+256.60 0.416 0.679
LI E [ n( %) ] 41(89.1) 33(78.6) 1.83 0.176
i 75 (ml) 1 525.39+320.48 1 464.02+341.88 0.869 0.387
TG AL (ml) 4 046.09+1917.64 3 696.43+1757.16 0.889 0.376
HBIEHE [ ml/ (kg - h) ] 35.14+15.38 32.57+11.01 0.909 0.366
Ferh A (ml) -1339.98+1 377.88 -1 278.62+1 335.69 -0.212 0.833

iE ACC : EBHIKBHIKT ; PR EVETR & s MAP P BIIKHE ; SvO, « BRI ; DO,/ VO,  E L/ FHE; » A 41 (n=20) Fl B A (n=11) I FHH

R3 WAUEF AR 150 L

WiH A4 (n=46) B #l(n=42) /X H P&
THRERT 1] (h) 7.45+6.55 8.25+£12.74 -0.304 0.762
I HLAS ] (h) 20.69+11.99 19.48+8.24 0.457 0.65
ICU & 83t al(d) 4.46+1.05 5.55+1.06 -4.843 <0.01
I T2 T4 5.59+1.75 5.67+2.09 -0.195 0.846
24 h Bl (ml) 259.67+127.81 318.44+211.18 -1.315 0.194
JEE I EIE(n(%) ] 10(21.7) 9(21.4) 0.01 1
BT [(n(%) ] 3(6.5) 2(4.8) 0.125 0.544
5 0.40 —— Az
—a— B4
~ 47 035}
3 )
i) 3t =
g = 030}
= 2t =
= = 025}
g LT S
8= L
ot 0.20
-1 1 1 1 1 L 1 L 1 0.15 1 1 1 1 1 1 L 1
Tl T2 T3 T4 T5 T6 T7 T8 TI T2 T3 T4 T5 T6 T7 T8
[N P= N
B1 FARMARE S Lac B9 LLEE B2 FIARBAFR GBI HCT /) L

NN S HT— S L P <0.05

L HNHN SR — A L P <0.05



148 rhEARSMER A 2021 45 06 H 28 HES 19 #4553 #] Chin J ECC Vol.19 No.3 June 28, 2021

3 3

31 GDP A% T Z#zAes WMAEHRET
i DO,T 2 350~ 500 ml/(m?* « min) , Ifi & b LK
i B AR BOR (IEH DO,/ VO,fH 4~5 1 1) B
KAE(2 = 1) BFEIERAR 224 DO,TAEFR N DO,T I 51
1B AR Tz (8 2 51 2 4 20 ST 500 e b
" Rancucei 25 PSR 24 DO, T I AL B
f&TF 260 ml/(m* « min) 21 A% = FLER I 5E , 11 T
272 ml/(m® « min) HAFEK 10 ml/(m® « min) M2
P #5145 (acute kidney injury,, AKT) B9 &4 R 2 5
7% ARERGE R PIALE A E CPB U i VR R
FERE R B (A5 T1 )2 T2 P4 HCT i o
5 UL 2) IR AL SR 3 (B v S i T R B b
WILE TS, R 2) , HT A 419 DO, I FH (A
BEE>280 ml/(m® « min) , 254 b A X HIZEATE
HOHCT BRSO R AT PR E A 4019 PF B 55
T B 41, IR B AT s ML 4 2 4R 7 SR o A5 S
B R M EFEAT TR AR SVO, B R FH 25 (H A 4
DO,/ VO, (HH 430 % A FE H 8% 5 T B 41, #2
AN IR AL LA SvO, 4B R Tl 2 15 70 43 (R 48 A 25
2T HUARTE SRS T AR BCR R T3
BINER TE B Tk LI R 22 AR B 3k i AL
R FRERRIRE AT 4 5 5 B
ARG A W5 R m AR 19 DO, I
T MR T E 340 ml/ (m? - min) 1Y N2 B &
Jr 8 P o i B B A AR ST I 3L B0 ) A R A
PR v HEAG B T AE 1A Ak T B A B R =
PF 5 3 A7 A= WL AR £ 2R Bk 72 AR BF 52 b GDP
HARJG 24 h W VIS P40 5 B 251K, R E R
G AN 4 B 5 Bl A R 2R A AR 1 &
Ao AFEHA ML CPB N 1IE BE 4 B 1 IAE A
PR B AW I 5 BUR ORI & B R R R
AT EATIE 5 A 2 W B R AE 5 PR SRR
A HBFERG R RIE R AR RS T B
4, IR — M S AR R R B HA S 1 3l | #
JoA 45 LA 3K Bt 35 | 3 B 1l s B 1, AR AE 5 v g 4
AR A 2 | B A A R AL, & PF A Al REfil
DL e 5 1 I O 8 B 5 LA, SR A TR R A
HEEBNEL VAVD il 1] 2371 > T 7E 1Y 21 44 A i 6 X
6100 B3 2 Bl R 4LE MAP & VAVD i [k
(B A5 24 B 1% B0 T e AR T BRI 21 40 i
i RJG 24 h 51 SR IR 25 AN K, FLAd R 2 A
X4,

3.2 GDP Res T ATH %4 & HCT K-F  RHIRIE

KEZARFGIFFMA IE B4 CPB 2P LKA
e AR PR K HCT B8 B e A
A v — T 30 o 3 o 0 (5 75 P 4 BB 3 R P B
YL 3 500 ml, F i AR4ERER T 1000 ml D)
BT 5 — T TR B AR CPB AR 4t ] % i 7
T WAL R 2T 40 i 0 g A T Dk I YR A R A A
eIk HOT S484%7E 0.20 DL B B WF5E LA
IR HCT 2 1B BE FIR M AKT %A= i1k 37 s K
RERT2 St TE B3 0k F AR A 2 0 380 I 701 7 (
B+ edum” R ke FRE A A ERE
B SR A 5% v AR A IR AR I A AN KR,
R R REURRE A 0 e e o 1A i 88 9T T A I, A AT
WOF-TI R R PF G007 A A A B4 (o AR A i 1
T MR 0 11 9 3 ALV R B (gaseous micro-
emboli, GME) , %A % it ik [71 30 25 SO VI FFif 1 %= P
TE LA BT T2 AN Al e i B2 45 R A
[A BB & WA EAFAE 225, Fusion A v L%
AFTEA 200 ml | B WS AR H oA RS A R P HE
ST, A S4B 1k FR bR IR G GME™ | HRIE 77
6 L/min B E M mia i N i =10 0.3 L/min,
AIFIE GDP SR WS St B2 Hh X DO, T 155 6 -
A i CHE A U I itk Y R R - 100 ~ 5
mmHg A AR (- VAVD BRAEH R GME A2
A B s YRS N 7S 2 it 20  HE 1 1
E APk g AR BT LA T AR R 2 260 ml i —
a1 R R 0 i S e AR A B T R AR A
HRREMRRE ", STk CPB i 72 v i Y s R
5 R 5 = FLR I B IE A 56 I 5 mi 3 T
Jat' 2 gE G VAVD H R i i 0 70 B R A s
CPB 2140 i i A sk F B 1B 1 K&l 2 R
2H B FAR 25 T HIAR W HCT 45 ) 4 ff-fef 15 L 1% /K -
A, MEAR A R A G R A & A A i 2
BARFEM A RFM, A SRR VIIER ) CPB
] K2 ACC a0 TE B35 R I FE T () 4l ST &
G DRI 2% 0 ROR ik 22 T 9 E S AE B O JIE TR
HR A DN YRR SO WLER 455 8 mT 48 4 = AR ik (]
HRFE MO LR O 2 A 98 o B R ) DN
W, A ER TRV TR 23350 800 ml AR A R R
U Fof AL 2 i L 308 7K o e, L AT B T e
PP 4ERF HCT>0.23 LIARIE DN W& AR5 X F
2 5 S AR A IOk S5 1 T AR T {ofE P o 9 I o
DN i G i B I SR A

ARAIF 5T ELA — 72 B SR B, A B e BB 43
BT ELAREA B2 i /N , fofe =2 o G LRI S S0 S 000300 A
G E R, ez o WbV B, TER
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KAYBIETE ATy 22 o R FEAS i Y REAL X IR 56
SRR IX I WA RN S 2 ek AT e — 2P IR

4

& i

T GDP ¥85 1 CPB 45 F 55 W8 (i 432 52 I i

AV

FARIE BF R E =R PF & DO,/ VO, fH, 4 A
J5 ICU 45 BH IFR] Ty PE RS i A 2140 i
ol R B FE A A A

SR
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