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VIS o3 iREARTE B2E VA-ECMO HE#EN
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UAZEY B89 BT v 25 8- 15 PR L1 25 9007 43 (VIS) 8 W0 Y5 PR 5 58 3 ¥ k- 30 ik A 4 il 480 & (VA-EC-
MO %l BY AL b 0 6 R A 18 . 75k . AN A RO IR MR 5 45 2 VA-ECMO IR 97 (9 58 5 R iR 58 6 42, Jb 495 il (6 35 4 2
ECMO 597 - 2 150 BT A I A 00T . WA BB A9 N 1 2 R AF L 3L Rl 9 B LI IR 17 0 . APACHE 11 #F 43 . 7L R
KF K VIS W45, LA 4 22 57, 9T 3l i 2 [ 3R Logistic WA 4387 207 HOM K 3R, 3 — 2 2: 6 ROC 1 4k M2 W41 43 17 oAl VIS
RTINS he. &% 150 FlH:Z VA-ECMO JRJ7 9 CS B 1,84 1 (56. 0%0) BUIIHAL, 66 51 (44. 0 YO MM M . 2 W 40 58
B P 2O U FE (9 LB B T AR T 40 LA LB R . R WAL A CRRT M He Bl )t APACHE 11 743 39 & F L0 41 (35
P<C0.001), TEILYE BN J1 2% 5ACMHHE bR 05 1, s 4 /i % ECMO HBh T R 3B 24 h MFLIRAKE 5 VIS W40 3908 T2 W4
HAMBREY VIS FHEWEE Y P<<0.001), ZHE Logistic 1347 (LABHLK Wk 45 )5 4 877 .24 h VIS TR
BRI S7 AR B 2 (OR <1, P<C0. 001) » 1fil APACHE 11 #4324 h VIS.24 h FLE/KF & ECMO #BhaG VIS ¥4
M ST fE B B 2 (OR>1,P<C0.05), ROC &3 HrE W], 24 h VIS T M3 L 45 5 B A 5 & 09 BU &% ik (AUC =0. 780) , #%
H 5 APACHE II #1543 . VIS J% FLIR 48 b5 44 (LI A T0UIASE AU J5 , 350 00 %% ik ik — 2 42 T+ CAUC = 0. 820) . W41 431 7w 1% Tl
MR AE AR G R JE B 4% CPR RER A FF CRRT BB H WA P AR B MmE. £ie: VISLHE ECMO 24 h i
VIS {H , J& FUl O A K B % VA-ECMO LSS J5 19 T 246 41, TR S I R SR BOPL A B T e ) T.H .
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The value of VIS score in predicting VA-ECMO assisted weaning in
patients with cardiogenic shock

LU Guang-xuan'’,LI Pan-shi’ ,FAN Yan-qi’ s YANG Shu-juan®,JIA Bo-kang’,SHEN Li-han'"
(1. Guangdong Medical University s Zhanjiang 524023 ; 2. Department of Critical Care Medicine s Tenth Affiliated Hospital
of Southern Medical University s Dongguan People’s Hospital s Dongguan 523000 ,Guangdong s China )

[ Abstract] Objective: To explore the clinical application value of vasoactive-inotropic score (VIS) in predicting veno-
arterial extracorporeal membrane oxygenation (VA-ECMO) assisted weaning in patients with cardiogenic shock. Methods: This
study was a retrospective single-center cohort study, including patients who received VA-ECMO treatment for cardiogenic
shock. A total of 495 patients received ECMO treatment,and 150 patients met the criteria and were included in the analysis. The
demographic characteristics, underlying diseases.etiology,clinical conditions, APACHE 1I score,lactic acid level and VIS score
of the patients were collected, and the differences between the two groups were compared. The independent predictors were
analyzed by multivariate Logistic regression, and the ROC curve and subgroup analysis were further drawn to evaluate the
predictive efficacy of VIS. Results: A total of 150 patients with CS receiving VA-ECMO were included, of whom 84 (56.0%)
were successfully weaned and 66 (44.0%) failed. The proportion of acute myocardial infarction was higher in the failure group,
while myocarditis was more common in the success group. The rates of concomitant CRRT and APACHE II scores were higher
in the failure group (P<C0.001). Regarding hemodynamic and metabolic indicators,lactate levels and VIS scores before ECMO
and at 24 hours were lower in the success group, while lactate clearance and VIS reduction rates were higher (P <C0. 001).

Multivariate Logistic regression analysis (with weaning failure as the outcome event) showed that the 24-hour VIS reduction
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rate was an independent protective factor against weaning failure (OR <1, P <C0. 001) , whereas APACHE 1II score, 24-hour
VIS, 24-hour lactate level, and preeECMO VIS were independent risk factors (OR > 1, P <<0. 05). ROC curve analysis

demonstrated that the 24-hour VIS reduction rate had the highest predictive value for weaning outcome (AUC = 0. 780). A

combined prediction model incorporating the 24-hour VIS reduction rate, APACHE II score, VIS, and lactate indicators further

improved predictive performance (AUC =0. 820). Subgroup analyses indicated that this prediction model maintained consistent

predictive value across different etiologies, CPR statuses, and CRRT conditions. Conclusion: VIS, especially the VIS value of

ECMO 24 hours,is an important index to predict the outcome of VA-ECMO weaning in patients with cardiogenic shock, and

can be used as a powerful tool for clinical evaluation of the possibility of successful weaning.

[Key words] Cardiogenic shock; Extracorporeal membrane oxygenation; Weaning; vasoactive-inotropic score; Lactic

acid; Prognosis
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FILAE L0 WL B oo U R S0 26 s 00, L R gy
TIE Ay 4 S AT o i 2 T S 2 SUIRE T i IR
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ARAWTHEH . CS B S R AT 35 4090 ~5004 . 7
AU F PR AL -3 Bk A A i 48 A (veno-
arterial extracorporeal membrane oxygenation,
VA-ECMO) E 2y —F 85 22 (9 AL 36 S 15 - B, w1l
B O WE T RE 2 15 10 3 3) T 24 AR g B E A
Lo HE—2 iR YT (i i EE A O RS A B0 =
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S MR ER SRR . BFAE T BOR L VIS AR 50
JEAR G K ECMO & A R BUS B OIAHG . 48m,
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TERHLES )= P00 J7 T 1) R G AP . AWFSE Il
M M 4252 VA-ECMO 3897 19O IR PR 52 R
R P 5 R M ) FL IR K - 5 VIS 284k, IF
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A NI e o N 1IN N T I AN S
R PRI 5 ML L i 458 5 L B 18 08 JULASE BE | 48 4 B
I A ) LA B TR R S (4 5 PR C2t 0 WULAE BE 0 L
& U WU o0 IR FBE 9 45D . (2) ABE & ECMO |
HUTT S B I R 0 A 4 « 2 75 6 A % 25 1 B D AR
V8 J7 ( continuous renal replacement therapy,
CRRT) & 15 Bt & 32 8 ik N Bk 4 ) # (intra-aortic
balloon pump.IABP) ,APACHE 11 ¥4}, %L W& /K °F
CEALET & EAL 24 h) (FLER R BER. (3 L 3 71
2EFE AR 0 SR BRE B ALAT & ECMO 4B 24 h
1 VIS, If 5 VIS T B3, T P74l 16 26 2 g 1k
GO (OS5 RAE b4 2 & L ICU £
o Fsf 1) L s A g Bk 8] L & ECMLO il Bh 435 252 1sf 1]
1.4 ZHitZEHH

B B0P5 ¥ % F SPSS 26. 0 #1 R 4. 3.0 A4
PEATAHT . T EREEAESEKERE L (v +s) &
7 28] AR R ST AR AR ¢ A 3 R I 2 4 A B
PILM (P, Pos) 1367~ 4 18] FL B 2Rl Mann-Whit-
ney U #0595 . THECFORLLLn (00) J3RIR , 4 6] LE#R
X7 K5 sk Fisher B UIAESRE . s K& b vh
AGIFE LW RN AZHEK Logistic 1T, 45
FLLHAA B (OR) J 95% BAF XA (95 % CI) FR .
i 22 Z AR AR AR (ROC) iy 28 5 3153 h £k
THEALAUC) , PEAf VIS FFLER 15 AR A LSS = i
AN - L Youden 48 508 2 fe tE M (. 5
HEAT 20 53 A s HOBAS [a) g PR e JILARE K 00 UL
) KIEE A I CRRT BF P VIS N Re. Br
BRI A U 5. P <<0. 05 N 22 S A i
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2.1 FHABE—MAMER

A 150 ] VA-ECMO 897 B O R PR 78
A IRl 84 1, R 66 . PHLHTEAE IS (1
S M 22 B JFRE 7 T 2% S ¥ e g it eE L (P >
0.05) . K2 2ubko IUBE BB Bb 61145 55 (P <<0. 05)
I RGP 2H 0 LA EE B 458 8 (P <<0. 05) , RIA & T
CRRT .5+ (P<<0.05), APACHE II 4> ¥ &5
(P<C0. 05), &5 5 1% 05 8. B 2y 2 DR HOML B )
ICU {5 84 BF ] S BE B (8] &2 ECMO Hi Bl i) 7] 3
M A TR (P<<0.05), L3 1.

R1 AABNEREE—RERLE[cEs,n(%)]

vk WINH (n=84)  KWMHA(=66) (/x> Pl

AR CF) 51.10 £ 15.00 49,60 + 14.40  0.619 0,537
% 69(82.14) 56(84. 85) 0.195  0.659
WA o 56(66.67) 40 (60.61) 0.589  0.443
S EY 6 (7.14) 2 (3.03) 0.558  0.455
T PR 15 (17.86) 14 (21.21) 0.267  0.606
L 25 (29.76) 26(39. 39) 1.528  0.216
i 1(119) 3(4,55) 0.571  0.450
O PUREFE s 3(3.57) 5(7.58) 0.515  0.473
12 1 FIE 9% 95 3(3.57) 1(1.52) 0.071  0.791
S0 IR 62 (73.81) 58 (87.88) 4,573 0.032
DL 20 (23.81) 7.(10.61) 4,365 0,037
IhyiR7 1(1.19) 1(1.52) - 1.000
O IR B 2 (2.38) 1(1.52) 0.045  0.833
43 CRRT 56 (66.67) 61(92. 42) 14,290 <20. 001
43 1ABP 64 (76.19) 47 (71.2D) 0.476  0.490
APACHE I ¥4 (4))  26.20% 9.60 32.70+ 8.70 4,288 <C0.001
ICU 43 8 RE (D) 18.20% 7.50 7.80+ 4.30 10,039 <C0. 001
SR BERE(D) 25,40+ 10.80 9.30+ 5. 60 10,999 <0, 001

ECMO Byt (h) 142,60 & 68.40 96,304 54.20  4.499 <C0.001

2.2 WABEIBRKELE

BN B FHAE ECMO _EALET 79 7L AR K SF
WBEMTRMA(P<<0.05), WIHAHABREMART
W8 T ORI (P <<0. 05) , 4271 i S L ik 3%
WIS SCE B R, Wk 2,

R2 BNBHASKUAZEILBRKFELE (xLs)

it WA (n=84) KW (n=66) ¢ Pfg

ECMO AL LA K - (mmol /1) 8,20+ 3,50 12,70+ 4,20 7.156 <0.001
ECMO F#L 24 h FABAFE(mmol/L) 3,60+ 2,00 10.20+ 3.70  13.965 <0.001
ARMTRE (0 54,50+ 15.80  19.60+ 12.30 14.767 <0.001

2.3 THEE VISHESLR

HHL 4 B ECMO EHLET VIS B B& T
RIGA(P<0.05), WA EER VIS TR
F R (P <<0. 05) » $& 78 BT AL 28 3 5300 1
BRI R, W 3.

R3 BVBHASKMASZE VISR (r+s)

B B4 (n=84) KWMA=66) ¢ ff P

ECMO L#LT VIS(2h) 42,50+ 15,30 65.80% 20.10  8.062  <C0.001
ECMO L4l 24h VIS(4) 28,704 12,40 59,60+ 18.70 12.131  <0.001
VIS TR (%) 32,60+ 10.20  9.50%= 8.10 15,042 <0.001

2.4 % MAEZE Logistic @A4#H

DURONIL IR R 25 Jmy S 47 2 I - Logistic [l
0. 4558R 88,24 h VIS FFERIERLK Y
M7 AR % (OR <1, P<<0.001), Bl VIS F &%
AR S FOL R RS B AIK . APACHE 11 943 .24 h
VI1S.24 h FLER /K K ECMO EHLET VIS ¥4 i
ML W i 2 ST G 6 & (OR >1, P <<0. 05) . 51,
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M H L O WL A FE CRRT SHVLE R4 W2
MM (P>0.05), W4,

F 4 FIM VA-ECMO BHLA £ EE Logistic B34 #7

H % OR & 95% CI P g

(B 0.970 0.420~2.200 0. 940
W o 1. 350 0.680~2.710 0. 390
DM 2,050 0.880~4.780 0.100
A If CRRT 0.910 0.360~2.240 0. 840
VIS TR (%) 0.690  0.581 ~0.819  <C0.001
APACHE 114+ (4} 1. 250 1.110~1.390  <€0.001
24 h VIS P4 (4) 1.220 1.100~1. 350 <0.001
24 h A #KF (mmol/L) 1.180 1.070~1. 300 0.001

ECMO EA#LAET VIS ¥4 (41) 1.120 1.040~1. 210 0.004

2.5 ROC & #f

ROC &4 #r & W, 2 WG K 48 45 B 6T VA-
ECMO #ii B &0 5P AR v 5835 00 UL 45 =y B A Tl
WA, Hof, 24 h VIS F P %10 &% g & &
(AUC = 0. 780, P <C0. 001), APACHE 11 ¥4y
(AUC=0. 740, P =0. 001) }¢ 24 h VIS(AUC =
0.720,P=0.003) NI IX 73 BE S, 24 h FLRRK
S PRAT — E I L (AUC =0. 700, P =0. 004) , i
ECMO EHLAT VIS &% fig #H X5 AR (AUC = 0. 680,
P=0.009), ¥ VIS #iXH84x . APACHE II ¥4
B R R KB A AL S, 5 8 000 28 R it — AP 42
(AUC=0. 820, P<C0. 001) , H: AU i A S5 78 24 4
T 48R, WK 5,

%5 VA-ECMO EIRB#LE BN E &K ROC & #7

0.001) o &FREEAR, TR A G A 21T CPR
IR G CRRT BH BT .24 h VIS ¥ REfaE il
M VA-ECMO ##HLgs )R .

£6 20 hVISEARAFTAFIT VA-ECMO #HIEBH

T o & 5t

4l AUCHE 9% T B BURE () RFIE) P
W B

AMONEESE 0,850 0.790~0.910 45 78.20 76,40 <0.001
DL 0.880 0.810~0.950 42 82,10 78,60 <0.001
CPR RS2

% CPR 0,750 0.660~0,840 48 70.50 68.20  <0.001
FHEZCPR 0,890 0.840~0.940 44 83. 60 81.20 <0001
CRRT K& B

A3 CRRT  0.820 0.750~0.880 46 76,30 7450 <0.001

KA CRRT  0.900  0.850~0.950 43 85.10 82.40  <0.001

K% AUCH  %hel REE SEE 0 BRECD PR
VIS TR 0.780  0.720~0.840  20% 72.60 120 <0.001
APACHE 14 0.740  0.680~0.810 284 70.30 67.90 0.001
2 h VIS 0720 0.650~0.790 454 69. 00 65. 40 0.003
20 hARAT 0.700  0.640~0.770 6 mmol/L  67.80 63.60 0.004
ECMO LBLAT VIS 0,680 0.610~0.750 50 4% 65.50 61.50 0.009
BRATN 0.820  0.760 ~0,870 .40 450 <0.001

2.6 WA

TEARFW LT, 24 h VIS % VA-ECMO #1454
JR ¥ AT B E R M E (P<<0.001), W 6, 7F
SR = R 0| 7 A U e =
(AUC =0. 850, P <0. 001) , T 0> L ¢ 55 3 118 T3] 2%
e T (AUC=0.880,P<C0.001), 7 CPR IRZ& 4>
Z . #%:52 ECMO RisEiti CPR A9 £ 3 10000 % 6E AH
AR (AUC = 0. 750, P <0. 001) , i K% % CPR
() B2 T AL fg 3 TR & (AUC = 0. 890, P <<
0.001),

£ CRRT &2, &I CRRT &4 1
M B (AUC = 0. 820, P << 0. 001), & & I
CRRT f& # il ) %% 58 &z =5 (AUC = 0. 900, P <<

3 it

AWFF N A 150 4% 2 VA-ECMO 697 1.0
TEPER s (8, R G AL T LT 5 2R ICHIOML A8 3 1Y
SELRRE (FLIR 3l A& AR 4k & VIS P4y, Il ok 2
FHr S ROC M & mirah T HmWMmE, 458
SR LU R 3 Sk O LRE BE LL ) 5 L A T
CRRT # B . 3 F+ & . APACHE 11 343t B 2
T 15 B 7% 0 7 7 R BE R 22 2 T RE A 405 2 PIL
KRBT FE R, MHILZ T, S a5 5 0o
UL 975 P, 48 7 vk 7 T 368 9 B ER 285 O JROML i T 4
BET M

AR5 i3 B 72 7 T 25 SO B3 L L
Y #FH ECMO EALAT G ZLERKF 54K, HFLIR T
W S5 B G, S W 2 0 AR R B et
M VIS 75 P 20 8] 22 5 55 %8 1y, iU Y 4 78 ECMO
EHLAT VIS 81K, 24 h J5 8% F M, T BRSO 5
FRMA., MRS VIS 43 5 AR 6 1 1fi 37 3h 1 2%
JETE R T AR EAE B L AL AR RN T L R R
W S ASHE AR L B — A ) B LS A

Z 2 Logistic [\ 1H 4381 CLLRUIL R Wk 45 5
AP G R — IR B 1 24 h VIS T2
AL 2 WA 2k 57 AR R R (OR <1, T 8 i 1Y A-
PACHE 11 ¥£43 .24 h VIS, 24 h LB /K F K& ECMO
FALET VIS W27 e &= (OR>1), X 4
W, 8 BRI ZE Jm) AN A 5 A % 9 5 ™ R B2 R
R A 5 B 5 ECMO Sz #: RO 7R 3 D RE i
EhAS MR Y E Y . ROC il 28 43 b7 1 &5 31
5 AR B EDAIE : 7E B — 48 AR h, 24 h VIS TR
PR FRe A3 1 T S RE CAUC = 0. 780) , 1 | #IL R #
A VIS (BN B A XA R (AUC =0. 680) . 4 I
I 228 AR I A b A 0 AR AR S L £ 0 ) sk R A
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T 1) e A AUAE B

ABIEFE L X I PRS2 B AT R L, |G,
VIS (35 a8 vl 8 42 15 . L RE 2 245 s e i 37 3l
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H R LR K 5 APACHE 11 34y 1 1
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A A A 7 B R L DT 4R TN PR T
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