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[Abstract] Objective To explore the short-term prognosis and risk factors for in-hospital mortality in patients
with fulminant myocarditis induced refractory cardiogenic shock (FM-RCS) receiving veno-arterial extracorporeal
membrane oxygenation (VA-ECMO) treatment, and to construct an early prognosis prediction model using relevant
indicators. Methods A total of 61 FM-RCS patients treatment by VA-ECMO in the department of intensive care
unit of the Second Affiliated Hospital of Zhengzhou University from January 2017 to February 2024, excluding 15 cases

with age less than 18 years and 3 cases with ECMO treatment duration less than 24 hours, a total of 43 patients were
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finally included. Participants were stratified into survival (n = 19) and mortality (n = 24) groups according to discharge
outcomes. Demographic data, chronic disease history, early laboratory indicators, left ventricular function indicators,
and basic reference values of hemodynamics were systematically compared between the two groups. Variable selection
was performed using LASSO regression, followed by multivariate COX regression analysis to screen independent risk
factors for in-hospital mortality in ECMO-treatment FM-RCS patients. A nomogram prediction model was subsequently
developed using R software and validated through calibration curves, concordance index (C-index), and receiver operator
characteristic curve (ROC curve) analysis. Results The overall survival rate of the 43 enrolled patients was 44.2%,
with 19 cases in the survival group and 24 cases in the mortality group. In early laboratory indicators, the survival
group exhibited significantly lower levels of initial lactic acid (Lac), 24-hour Lac (Lac 24 h), 24-hour MB isoenzyme
of creatine kinase (CK-MB 24 h), 24-hour cardiac troponin T (¢TnT 24 h), 24-hour total bilirubin (TBil 24 h), 24-hour
serum creatinine (SCr 24 h), and lactate albumin ratio (LAR) compared to the mortality group [initial Lac (mmol/L): 2.7
(1.3,7.6) vs. 9.2 (5.9, 14.0), Lac 24 h (mmol/L): 2.4 (2.0, 3.6) vs. 5.4 (3.3, 9.2), CK-MB 24 h (U/L): 58.0 (28.0, 115.0) vs.
167.7 (68.5, 280.3), ¢TnT 24 h (ug/L): 0.53 (0.37, 2.41) vs. 3.92 (3.10, 8.86), TBil 24h (umol/L): 18.3 (9.9, 37.8) vs. 40.2
(24.6, 67.0), SCr 24 h (umol/L): 90.63 +42.49 vs. 177.76 =70.76, LAR: 0.09 (0.04, 0.23) vs. 0.31 (0.20, 0.38), all P <
0.05], serum albumin (Alb) levels were significantly higher in the survival group [g/L: 36.0 (31.9, 39.2) vs. 31.7 (26.4,
34.4), P < 0.05]. The mortality group had a higher incidence of malignant arrhythmias [66.7% (16/24) vs. 31.6% (6/19),
P <0.05]. The LASSO regression model identified four non-zero coefficient variables-Lac 24 h, CK-MB 24 h, ¢TnT 24 h,
and SCr 24 h-which were included in the subsequent multivariate COX regression analysis. The results demonstrated
that Lac 24 h [hazard ratio (HR) and 95% confidence interval (95%CI) was 1.186 (1.074-1.310), P < 0.001] and ¢TnT 24
h (HR = 1.230, 95%CI was 1.078-1.404, P = 0.002) were independent risk factors for in-hospital mortality in VA-ECMO
treatment FM-RCS patients. A predictive model constructed using these two indicators showed a C-index of 0.812, area
under the curve (AUC) =
group, the mortality group exhibited significantly higher incidences of acute kidney injury [91.7% (22/24) vs. 36.8%
(7/19)] and hypoxic-ischemic encephalopathy [62.5% (15/24) vs. 10.5% (2/19), both P < 0.05]. The mortality group
also required greater transfusion volumes [mL: 3 800 (1 420, 8 515) vs. 1 200 (400, 3 020), P < 0.05], but had shorter
total hospitalization durations [days: 7 (3, 13) vs. 23 (20, 44), P < 0.05]. Conclusion For FM-RCS patients receiving
VA-ECMO treatment, Lac 24 h and ¢TnT 24 h after ECMO initiation are independent predictors of in-hospital mortality.
Clinicians should be vigilant about poor prognosis in FM-RCS patients with high Lac 24 h hours (> 2.5 mmol/L) and
¢TnT 24 hours (> 3.01 ng/L) after ECMO treatment.
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IABP CRRT B85 ik HiIiL B B fum mRI(h) ESETE () WD) Oioo) (mL)
144 145 23 3258 1200
TE4
G 19 3(158)  14(73.7)  7(368) 2(105)  0(0.0)  4(21.1) 12(63.2) 5(263) (100,175)  (0.254)  (20.44) (22.59. 56.66) (400.3020)
120 132 7 31.85 3800
»
W 24 6(250)  23(958) 22(91.7) 15(625)  1(42)  5(208) 17(70.8) 9(37.5) (50.206) (48.261) (3.13) (1711.4469)(1420.8515)
x /75 Fisher 5630 Fisher 63 14516 11983 Fisher 40 Fisher #635 0.285 0604  -0.147 0661 4111  -0.660 -2.069
Pl 0.708 0072 <0001 <0001  1.000 1000 0594 0437 0.883 0508  <0.001 0.509 0.039
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WNAET . AR5 EIR TH 52 VA-ECMO iR97 1Y
FM-RCS AHBf, SV BEAETE 8 44.2% (KT ik
WEFEREAR, S BT T RRAEAE PR IR, 3 — A R X
M ECMO 5320y A Bk 1 25 48 AR A8 Oy
ECMO FUA M2 TAE, MA B E LR T I %
WIRIAYT , Tz it R | F 2 B B A 5 &
WER 238 ECMO Ji3 gl I ZE 3R | B 58 BE AR 41k 2]
SCAI 738 D HAFRAE, BV iB 21 FM-RCS, 9 18 55 /s
N T N i 20 N S R I PO R
INHIAS I, 255 ROA RE T 3055 , BE & TR T HL&
KN BRI HE AR RIZ I R TG IR R
AR E . ABFIEEN R FM-RCS AR ARG AR 6
FEFEFRENT T VA-ECMO AL B/ 9505 15T
R, B R AT P bR O B B R B DA
B E S N R TE FM-RCS S8 ARSI,

TERRICO RN 225 2015 4R R Rp A B hdE 1 .
ALHE ECMO 75 P 80 Jili B Bl 2% B8 vl VR M il sl
SRR BB IE s 2 e B R R AT
FM R85 A7 E I3 20 1 24 Ak, A R A
SE ML 2 2 S5 FM-RCS [ 2 B
ATFFRUESE, Lac T AR A SUE A 2 FR T
AIFEE S Lac KPS Bk sE A BB A G
PE T R Lac AR BUR A KT AT B
TN AFIEAL Lac 24 h BRRAIKFIET 41 FAG 4 S5 56T
4 Lac 24 h ¥R Lac R R, $&7R %2 VA-ECMO
IR YT FM-RCS [ & Z 6L 0 I 3% 8h 1 RS
AE1S 80 43 20 1E, 20 U0 VBT o3, WuE ] T
VA-ECMO 7£ FM-RCS & g N E. AT e
BT B, ARIHA] S Lac KT 5 VA-ECMO
BEA PG FAAHSCE 0 ST, Hao 25" Y
5B, VA-ECMO 3697 24 h 1Y Lac 7K FIE R4
90 d LTI fER R . AR EIR, Lac 24 h
J& FM-RCS BB se - m fa b R 2%, k25
B T Lac 24 h 788 Wl f5 o A9 B0 M {5, ROC
MR, Lac 24 h>2.450 mmol/L $/R 25 #4F:
Be Rl A TS AR R

O WL X FM 0 LA 405 7 o e 1) o
PERAR, TnT AEAONLAEIE N R L 7D
Y AR IR NS Y B AT B 8 T 5, 24 b BRI RT A ]
WA, 2 B e Cs L) RE 403 00 R B 1) R A4 b, LT
2% fig B B AR T CK. CK-MB 2, %0 LS 25 1
(cardiac troponin, ¢Tn) 7K 5z AR X F2 43410 HILAH
JSRBE N 8 hE R B, Tm O ME S RE S S0k & >, 1l

PRH & B e Tn'T 34 755 21— 2 BB Y CS FR A Roa e
JE K, BRIV ST ECMO i LA s s i gt >
Shibata 25" 3 F— IR R 4 vy [l B PE B 5E EA
T 2MER ¢ Tn AKX 22 UG A4 Bl (mechanical
circulatory support, MCS) SZ ¢ FM S8 25 % 1.0 1)
REMR A AT A I R AN {8, 45 2R 7R, MCS 32
FJ5 1 d eTnT 7KV 7] e e 8 35 O DI REVR B2 3 5
FEBE K oTnT £ 35 5300 Dy e W &2 o P FLA 30 7
Jo B, MCS SZHRI] o TnT>3.8 pg/L iR ¥
S KWAS ) AME. Chong 2120 oy o R S
) ¢Tnl IE{H 5 ECMO G397 1Y FM /3 5 % V1A
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FEE AL, BT E Y oTnT 5 5 WIS B A E,
¢TnT 24 h>3.010 pe/L #R TG AR .

Hao %1V S F i (RSN dr L3 Bk B S 4
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3% CPR WL 22 RG24 8 X, SHTR 4 R
—H IR AT R R A R A R REAN A 5
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) RCS M B2 A AE W 2 22 5, FM-RCS fE &0 L
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SRIE T R, LAR 5 MODS H 3% 55 15 ™
AR T VI IE . FM-RCS HE 7746 AN ] it
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