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(HE ] BH  HOThre b FLER G 3k - ShkIRSME A S (VA-ECMO ) 597 2O WU
BE (AMI) BETHSHBIMNE, A I 2020 4F 9 J % 2025 4F 7 A WA BEOE 9252 VA-
ECMO I&J7HI AMI B8, MR8 #2555 55 VA-ECMO J5 30d 5 0043 R UG AS B RIS BG40 .
W BTG IRBORL, THAARMEALFLRR T M AH S AL, RAIZE R Logistic [MIH 43T B HUS A R
MM ZE, 2H%ZRE TAERE (ROC) AT A LR L LR T fer M AL S LIR TR AR T AMI
BETEARMME. SR AU 132 flss, FHIRERZIBITE 30 d BUSTE B4 R R
AR (n=45) FITE RAFH (n=87 ), HIEF UG RAFAL, HUE A RALM NS  EEHT Lac IR R,
W bR 2 A SR %, ARUEALFLBR 4 | Lac-peak B i58E 55, Lac WK B W EE{E (P << 0.05).
PHELHUET . EAEHT Lac SFIRZAHE)T, ARMELFLER M. Lac-peak {5848 /& VA-ECMO H#1) AMI &
# VA-ECMO A7 5 30 d Ti/E AN RIS fERE 2 (P < 0.05), ArifEfbFLER 7 far 00 AMI £ 35
VA-ECMO 34975 30 d Bn AR AYHIZE F i (AUC) 4 0.932 (95% CI:0.894~0.969 ), HIFM%LGE
T8 Lac-peak ( AUC=0.643) (Z=4.127, P << 0.05). @ifAafiiZH i ECMO MIHHALER B % T
fCAm2, UG AR ICU fEReR A B K FICA M, S8 B RIG T . T B IR 4L
WBEZ TN (P <005), &it MR TEARARIER, REILRTATXT VA-ECMO SCHEY
AMI B UG HA R R BINALEE, 5 BE IR 4 R VIR E
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[ Abstract ] Objective To evaluate the predictive value of standardized lactate load for prognosis
in patients with acute myocardial infarction (AMI) treated with venoarterial extracorporeal membrane
oxygenation (VA-ECMO). Methods We enrolled AMI patients who received VA-ECMO support at our
hospital between September 2020 and July 2025. Based on 30day outcomes after VA-ECMO initiation,
patients were categorized into poorprognosis and goodprognosis groups. Clinical data were collected, and
standardized lactate load and related parameters were calculated. Multivariate logistic regression was used
to identify independent risk factors for poor prognosis. Receiver operating characteristic (ROC) curves
were constructed to compare the predictive performance of standardized lactate load versus conventional
lactate indices. Results A total of 132 patients were included, with 45 in the poorprognosis group and
87 in the goodprognosis group. Compared with the goodprognosis group, the poorprognosis group had

significantly higher precatheterization creatinine and lactate (Lac) levels, a higher proportion of patients
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receiving adrenaline, significantly higher standardized lactate load and Lacpeak, and significantly
lower lactate clearance rates (all P < 0.05). After adjusting for confounders including precatheterization
creatinine and Lac, both standardized lactate load and Lacpeak remained independent risk factors for
30day poor prognosis (P < 0.05). The area under the ROC curve (AUC) of standardized lactate load
for predicting poor prognosis was 0.932 (95% CI: 0.894-0.969), which was superior to that of Lacpeak
alone (AUC = 0.643) (Z =4.127, P < 0.05). Furthermore, patients in the highload group had significantly
lower ECMO weaning success rates, longer durations of mechanical ventilation and ICU stay, and higher
incidences of continuous renal replacement therapy requirement and severe infection compared with the
lowload group (all P < 0.05). Conclusions Standardized lactate load offers superior predictive efficiency

for prognosis in AMI patients receiving VA-ECMO support compared with traditional lactate markers, and
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is closely associated with clinical treatment outcomes.
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2R FESE (acute myocardial infarction, AMI )
YRR TE ( cardiogenic shock, CS ) 1Y F 2R A,
2008 5%~10%"", K - SRS A (venous-
arterial extracorporeal membrane oxygenation, VA-
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R IK 40.1% HYHRILIR R A 36.5% 1Y e N AL
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d AR PEIE IR N 54%", W T kEAR 2
120~150 ], 25 [EF ) 10% (1) i 7% sl B AN o2 4
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1RRRZE 51 et HEsE i
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i AL LR 71 faf 22 LA : VA-ECMO EHLIE
24 h WELME (Lac) - Bf[a] £ N FE (areas under
curve, AUC) 524 h iYLU(E. FLBRIGBRFITHE Y
SR EALRT CEAERTEPZ] ). EALUS 6h 12 h,
24 ho MEJ5EE (1) RABIEIEITR Lac-AUC,
1A A LR 1 AT =[ (LacytLac, ) 2x (T1-
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T, )]+[( Lac,+Lac, )/2 x ( T,-T, )]+...+[( Lac, ,+Lac, )
2x (T, T, ) ], Hoiha (T,) &k ICU A
BEmT A 1 Uil & 1) Lac fH, ZHAA (Ty) & XK
Bt 24 h e — U Y Lac {65 (2) #5265 (1)
A SRR B B LR T AT BR DL 24 h 1Y SOULEE I
], RibRiEfb LR fmr 1, JFid sk VA-ECMO
AU 24 h WELERIE(E ( Lac-peak ). Lac iEFR%.
1.3 FRHE

WA B E ARG B [ M A% . IR EHEEL
( body mass index, BMI ), &Rl 52 1. IR RZER [0
BEZRAL . =S E oL, O IEBRA 515k . ECMO
B AHT CPR, 0 JIE 58 45 2 VA-ECMO J& 3l i 1] |
ABEHT otk A BRI MA@ BRI (acute physiology
and chronic health evaluation Il ,APACHE I ) ¥4 .
¥4 B = (sequential organ failure assessment,
SOFA ) ¥4, VA-ECMO A: ££ il ¥ 43 (survival
after veno-arterial ECMO, SAVE ). & & A %t i 7]
BN K HT A ( N-terminal pro-brain natriuretic peptide,
NT-proBNP ). HL 2 # F [7] T. f MB ( Creatine
kinase isoenzyme MB, CK-MB ). P26 & . WL,
JR & A (blood urea nitrogen, BUN ), fi ik &
AT IARIEFEARSE 1. ECMO FHICHER] [ BASHT Lac,
ECMO Ffi B[] . 4013 LA S AUBGE < Il 480G
PELGYI GO 1 45
1.4 ZEErR

MR 5B % 1 3h VA-ECMO i 30 d #5175 00 4
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1.5 Fit=FHE

Hodim Ab R T SPSS 27.0 FAFHEATSE M7
THERRZIESTRI S, 5 IESS 0 A L
IR + brifEZE (x=s) Ron, AR HECR ST
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M (0,0;) 1378, HE SR Mann-Whitney
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IR bR () P00 1 R , 308 3k 240 48 B0 o e (R
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JRURE: ZH FIMER XU 2, LA P4 IR B4 Jry e b 22 S 1k
P <0.05 hZESHEAGIE .
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Fig 1 Flowchart of case enrollment
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Table 1 Comparison of clinical characteristics between the two groups [1, M(Q,, O5), (x £ 5)]

iH TG AR (n=45) i) B A4 (n=87) 1z Pii
Ll

5 31 60 0.080 0.777

@ 14 27
A (%) 66.89 = 10.12 6528 +11.97 0.771 0.442
BMI (kg/m®) 2529+ 1.64 24.88 +1.93 1.216 0.226
5 I s 29 52 0.273 0.601
BEIRI 19 33 0.229 0.632
LAY

STEMI 36 74 0.546 0.460

NSTEMI 9 13
=3 28 52 0.075 0.785
Wi 22 32 2.266 0.132
ECMO # AHj CPR 30 62 0.297 0.586
DEBEE R VA-ECMO J3 8hitA] (min ) 41(37,56) 38(32,54) 1.178 0.055
APACHE T4 (4)) 26.88 +3.15 26.59 +3.24 0.492 0.624
SOFA 43 (43) 12.89 + 1.81 1271 £1.92 0.520 0.604
SAVE 45 (43) -8.26+3.15 2.96+228 5.026 <0.001
NT-proBNP ( pg/mL ) 9128(3546,21889) 8979(2897,15416) 1.025 0.397
CK-MB (U/L) 144(56,471) 97(52,229) 1.427 0.268
IS 7.38(7.33,7.49) 7.40(7.32,7.50) 0.659 0.544
WLEF ( pmol/L) 128.15+13.88 93.16 + 15.63 12.653 <0.001
BUN ( mmmol/L ) 8.46(7.02,13.15) 7.97(6.89,12.84) 1.677 0.108
kSR (mmmol/L) 1529 +2.39 14.89 +2.45 0.897 0.372
Wi (mmHg ) 81.27 +10.56 82.46 + 11.89 0.566 0.573
#75kHE (mmHg ) 50.26 +5.12 51.33+5.63 1.067 0.288
L3 (YK /min) 89.54 +12.38 88.47 + 13.67 0.440 0.661
EAHT Lac ( mmol/L ) 11.28 +2.39 7.19 £ 1.65 11.526 <0.001
ECMO #8ifH] (h) 40.15(15.50,79.20) 49.10(36.25,82.50) -1.336 0.195
I FH TABP 30 59 0.018 0.894
I35 25 1 Ol

Z 40 70 1.517 0218

B EARE 22 17 12.271 0.001

FHUE FARE 38 70 0317 0.574

Z e T 21 41 0.003 0.960

11 BMI: AR E$5%0, ECMO : RIMNESE S,

APACHE 1T : 2P B S MR, SOFA : ¥ T 4% B 53, SAVE : VA-ECMO 77T,

NT-proBNP : XA MR IEATIA, CK-MB . JJIFRIKER A T/ MB, BUN : JRZE A, Lac : FLER. OJFPEEEZE VA-ECMO i i A1 AE

RADNESR = A T ST

F2 MAARECFLRR G SAH S (x25)
Table 2 Comparison of standardized lactate load and related
clinical parameters between the two groups (x + s)

WA R B REFH

-
HiH (neds)  (neg7) M P
PREALFLIR 51 1

CmmolL. - 1) 9.16+227 424+065 18836 _

12.11+3.84 7.26+1.87 9.773 <0.001
15.13+4.97 31.23+8.72 11.448 <0.001

Lac-peak ( mmol/L )
Lac W% (%)

HAZZE Logistic [MIH34r. % IEE| EAEHT Lac,
Lac-peak . Lac {5 %% M An AL FLIR 17 far 22 [H] 7] B
FETEARDCHE , A 5E SE A T IR s W . S5 R UR,
HEAHT Lac ShrfEfbFLRR 70T . Lac-peak FA7E—E
FHOCPE, PRI 2 FLRRFabn R i g8 A ) — [al)H
BEAY iR R AR 200 SR FL T A {1
TEJE#AENS . APACHE 11 3F4>. SOFA -4,

ECMO # AR CPR, LJE B {5 2 VA-ECMO Jii 3

B WUEF. pHAE . SRIREAMR . B BRREMEH.

IABP i &2 ECMO $fi BSR4 RN R e, dnifE

PEFLRR AT T2 AMI 3% VA-ECMO /75 30 d

TGN R ks fti R # - (P<0.05 ), 7E43 AN

AFZLIRAEPRARALT, Lac-peak Fl Lac i§BRZS

BE TG AS RAHE, (BRI AR M R Y X 53

R Fhrefb LR fifr, Wk 3.

2.4 BB REXSERN AM £2& VA-
ECMO 3447/ 30 d i/~ R A ROC HiZk
ROC M WL & 2. 25 R KW, 5 Mk 2L R

i fof Wi AMI B2 % VA-ECMO 34 J7 J5 30 d T

Ja A R 4 F A (AUC) h 0932 (95%

CI:0.894~0.969 ), FH.FIMALREIL T H—Y Lac-peak
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%3 B AMI H % VA-ECMO JAI7 G 30 d TG A R
MIZ KN Z Logistic [F1IH5#7

Table 3 Multivariate logistic regression analysis for 30-day

F5 A AU G2 I RS R UL (nx £5)
Table 5 Comparison of clinical outcomes between the
high-load and low-load groups (n,x = s)

poor prognosis after VA-ECMO in AMI patients TH E A (n=53) K4l (n=79) 4t P
B AE B SE_ Waldy OR  95%CI P ECMO HIithLR 16 70 47.681 <0.001
BT bREfLFLRR ST 1.093 0265 16.999 2.982 1.774~5.013 <0.001 HUBGESN R (d)  10.25(4.15,15.25)  7.40(4.25,10.50)  6.127 <0.001
SAVE 43 20470 0.165 8.114  0.625 0.452~0.864 0.009 ICU fEBEIHE (d)  19.25(16.50,28.30) 11.20(8.15,15.05) 10.912 <0.001
UL 0.038 0.125 0.094  1.039 0.813~1.327 0.882 TR BN AIETE 18 13 5410 0.020
B ERREMA 0689 0411 2811  1.992 0.890~4.458 0.109 B 25 14 13.211 <0.001
2 Lac-peak 0.128 0.052 6.096 1.137 1.027~1.259 0.026
B83 LacifBR%  -0.086 0.025 11.834 0918 0.874~0.964 <0.001 R
B 4 EEN Lac 0.231 0.074 9.742  1.260 1.090~1.456 0.001 3 ITJ'I/I?

o BB 1 LIARIEATURR G 8 AR i, 4578 2 DL Lac-peak
JgEBEAASRE, B 3 L Lac WERRAR O T A AR, B 4 LB
A Lac M2 HAR R, AR IEAENS . APACHE 117743, SOFA
P43, ECMO B AR CPR, OMIEFR(FE VA-ECMO Ji shifsf(a] | JILET
pH . FRERSUR . W FARZMA] . TABP S & ECMO Hhi a4
AP, PRSI R Z AEEMIEE, A AT Lac, Lac-
peak . Lac IR BRI (1 7RI ARl — 57
( AUC=0.643 ).Lac i %% ( AUC=0.716 ) ( Z=4.127 ,
3.286, P<0.05), MIGLIEIEEHE, ik FLiR
TR AERKE A 7.2 mmol/(L - h), I F Y
HUBRIE N 85.2%, il 83.8%, ULk 4.

2.5 TWHSH

FRAEHR A FLIR B 7 1) e A AR [7.2 mmol/
(L-h)], FEEn hEfmdl (n=53) FK 57 s
H (n=79), &) ECMO I ibL % i &
TR S, HLMGE ] . ICU A3 B ik ) i 22
B B (ANAL (145 OB X5 ok = | o A< o N s R A ]
Bl FHL TG (P <0.05), WS,

x4 bREILFLRR TR SO OC S U AMI B VA-
ECMO {fiJ7 ) 30 d Bijs A K A9 ROC HiZk

Table 4 ROC curves for standardized lactate load and
related parameters predicting 30-day poor prognosis
post-VA-ECMO in AMI

: P
B gy (g PHE
PSR AT 0.932 0.894~0.969 7.2mmol/L-h 8520 83.80 0.001

Sk AUC  95%CI

Lac-peak 0.643 0.588~0.698 3.745mmol/L 5840 5020 0.013
Lac JPR% 0.716 0.577~0.855 22.5% 73.08 5769 0.007
1.0
0.8/_’_-/
. 0.6
#  o.4l —  bRUELTLER PR
—— Lac-peak
i i — Lacitlr
o , , , \
o 0.2 04 0.6 0.8 1.0

1- FRSE
B2 bRkl FLER b i BAHE ST g ROC ik
Fig2 ROC curves of standardized lactate load and related parameters for
predicting poor prognosis at 30 days after VA-ECMO in AMI patients.

VA-ECMO 1E R —Fh A 800 A Se e F B, b
AMI 5 Jf CS BEWREARE, BB
AR e, DRI B R R U X AR IR
BREE, ARG R T, HETHUE R4, W
JEANRARNUEF . BT Lac P R, ¥ EIRER
B B EZ . WU ACE T E rTRE R e T %
B IREZ I, W AR e AMI B TR IR
G EERNZEZ — P B & S 8RN
R ER, NI RE, JEmnE.C N7
H, IR gE e 1Y B ET Lac TR
N EHEE VA-ECMO Ja 3l il C A7 78 B 8 2 2UIKE
TE L A0HE B S OE AR SR . BEAERF AT o U,
TE AMI &3 CS 35, 3lifik Lac /K15 K05
TR YIRS, H3h4 Lac AT HFIFHEA T
JPERE MU, WA, AT P4l APACHE
I 5 SOFA ¥ 22 R g i+ L, nlRE S AR
FWFEZ T hRAEALRY ECMO 45 31 . S T K158
T MR IEHREIAA C, SE0 s ™ 5 R R 14 5]
ARG N, AR P UG A R41 SAVE 1143 B
BALF R4, RS ECMO B X
[ =

Lac #% Z 50N 2 S Wegl SUHE A J2 14 T
BAEYIRREY, W5 AMI B FH TS S YAEE 1,
AT, VR T WU, BT Lac SRR A
HEE, tnfEfbFLERTfr . Lac-peak . FLERIHFR%F
548 5 VA-ECMO L H§[) AMI 44 VA-ECMO A
J7)I5 30 d A A RAAEMA ACE R, X5 Swain
2t DOV HOEZE R —3, Lac SRR, HoK
ST B T AU AR A QIR A . 5 AR Y
W LB, AMI &I IRTER SERE, O A
IR, AMEA LM B4R, Lac AN, R
VA-ECMO ]G Il 8l 112, (ARFgeds ] fg
A T A A0 2 S 67 i i A SR AR S O LA
15 B3, Everett % P g — 0, VA-ECMO i i3
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FEIRLODBENR IR R AR T RE, I E e - P T
i, 3] BE AR B v LR B ar 5 RUPL R TBCR T 1)
KB, (G Lac B IE, Wnig(EFlmR . B
AT FLER ol & T FLIR, X BE S Wi & J i A v
() — > BT DRI T, DGV il P L R e B[R] 4 32 1
SAEAR TR, MR R 2R A % B T 3L
i 1E — B st (B) P 1) SR ARV O, 5T B VA 0 1 S e AL
BRI IE 45 AR 2, AniEfb 3L R
AT AMI 5% VA-ECMO 4975 30 d Filg A
K1) AUC 4 0.932, FHHINALRE L T 5 — 19 Lac-
peak (AUC=0.643). Lac i& Bk ¥ (AUC=0.716),
X — 45 SR bR A LR 7 g 76 T £ 35 T0UUs  ThT
HAE &S uER AT 55, B—AY Lac-peak X
T LR i i K-, N RE i b S L R 7 K
AMGIT R B AR, AR S E A
AUC it 7 FLER B R [B] i A8 b ka3, B i dPAh AR
WAL, Wang 5 PYBES R L, FLIRTEBR R
JETUS WA, TR -, (BFRHEAL T i — A
T BRAER ol S A A A BRSSP,
VA-ECMO & H A HREZ M ZLER G, —F
(ELA TN AT B o v Ak g 30 e A St At />
MMAZS T, 5 Giordano 55 PRI “THEE A
ST MBS

LE A B 5 38 3 A o A LR B7 fir 1) e A AT
EETT 34, G5, B far LR LR IR o
HUAE S S ICU A B IR IR | I A e A 2 iy,
PEIRBR AL ZLIR B g7 v 10 RO U0 B R P B
O EZIEENK 5 IR ME , S5 VA-ECMO i LU DS
BT EE T (R P S AR AT g, JERATL
R A )RR B B[], 38 NI A kAR BRI,
e PRI W A8 2 () S L LIRS, A 6 h W 7L iR
AL RIS BR R MR EIL G T . Chen” TF5E 2RI,
6 h FLERTEIR RS 30 d st A, AT
W2 SRR AR G A A R X o s R
TR A ML 8 12, QA TABP R#{IR)5 1 far,
sz DB IR AR R s P52 DIMRIBIT SR,
ST

B R BT AR E AL FLIR T o AH AR T 5t
FLERTE A5 T AMI H3E VA-ECMO 377 5 30d il
JE AN BRI BE R KA, (TR R
WFoT, FEARANXT AR, ] REAF7E— a2 A9 1E £
foF 5 FLR, ASBEFE AN A RS [R5 BE 4200 5 4F, 4]
] VA-ECMO [ BAZ 56 R i REATAE 148 i

e, XATREX R BUS A —E R . % B R4
AR 2 RERAR AL, FERGTGE, A0
FERBE— LA R GIZN AR TA],  T2e  5E— 1]
GRTE AR IE . BEARAH X — 0 ECMO 48 BRIALAR
e, IS A P b SEIR T B B R A T4 R
INATABHUIE I SCRF TR A . Iesth, prifEdl
FUR AT TR A MRS —, ARFTRUEART
RS, FE—P YA, LR T
JE HAEESEON R4S R B EALH

Flamise A EE A UIOH g P
fEETTRRERRA /MBIt | ISR | IRSUE
S, WIER B TR« STk DR R

2 % x
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