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[Abstract] Objective To investigate phenotypic classification based on plasma lactate trajectories and its
association with 28-day mortality in patients with septic cardiomyopathy (SCM). Methods A multicenter retrospective
cohort study was conducted. Patients with SCM admitted to the intensive care units (ICUs) of three tertiary hospitals
(Affiliated Hospital of Guizhou Medical University, Guizhou Provincial People's Hospital, and GuiQian International
Hospital) from October 2019 to December 2024 were enrolled. Baseline characteristics, intervention strategies, and
clinical outcomes were collected, including the first blood lactate level upon ICU admission and daily lactate values
within 7 days after SCM diagnosis. The primary outcome was 28-day mortality, and secondary outcomes included 28-day
vasoactive drug-free days, duration of mechanical ventilation, and ICU length of stay. Latent class growth model (LCGM)
was used to identify lactate trajectory-based phenotypes. Differences in the above indicators among phenotypes were
compared, and univariate and multivariate Cox regression analyses were performed to identify independent risk factors
for 28-day mortality in SCM patients. Results A total of 216 SCM patients were included, among whom 41 died and
175 survived within 28 days. LCGM identified four lactate trajectory phenotypes: phenotype 1 (persistent low level, n =
142), phenotype 2 (moderate level with rapid decline, n = 32), phenotype 3 (moderate level with slow increase, n = 20),
and phenotype 4 (high level with slow decline, n = 22). The 28-day mortality rates of patients in phenotypes 1-4 showed
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a significant increasing trend (9.2%, 21.9%, 30.0%, and 68.2%, respectively, P < 0.05). Phenotype 1, which exhibited
the lowest mortality and lowest acute physiology and chronic health evaluation Il (APACHE II), was designated as the
baseline group. Univariate Cox regression analysis showed that phenotypes 3 and 4 were associated with 28-day mortality
in SCM patients (both P < 0.05). Multivariate Cox regression analysis revealed that phenotype 3 [hazard ratio (HR) = 2.831,
95% confidence interval (95%CI) was 1.243-6.447] and phenotype 4 (HR = 2.389, 95%CI was 1.223-4.663) were
independent risk factors for 28-day mortality (both P < 0.05). Kaplan-Meier survival curves showed that the survival
probability gradually flattened after 3 weeks of hospitalization. Using phenotype 1 as the baseline, patients with
phenotypes 3 and 4 had a higher risk of death, and the risk in phenotype 4 was significantly higher than that in
phenotype 3 (P < 0.05). Accordingly, the four patient groups were stratified into high-risk (high level with slow decline),
intermediate-risk (moderate level with slow increase), and low-risk (moderate level with rapid decline and persistent low
level) categories. Conclusion Four phenotypes of SCM were successfully identified based on lactate trajectories,

which were closely associated with 28-day mortality and could be used for risk stratification, providing new insights for

prognosis assessment and individualized treatment of SCM.
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. {61%5 I FLRR IR E
. (B i 14 LI 2d LI 3 d LU 4d LI 5 d LI 6 d LU 7d
FAI1 142 1.43(1.10,2.00) 1.30(1.00,1.50) 1.40(1.00,1.70) 1.30(1.00,1.60) 1.37(1.00,1.50) 1.28(1.07,1.50) 1.30(1.00,1.70)
FI2 32 425(3.23,4.89) 3.80(2.70,4.20) 2.53(2.10,2.96) 2.35(2.03,3.10) 2.38(2.01,2.92) 2.47(2.23,3.25) 2.30(1.93,2.97)
FARI3 20 4.68(4.10,5.65) 4.75(4.10,5.55) 5.15(4.11,6.05) 5.65(4.60,6.80) 5.05(4.40,6.75) 5.40(4.70,6.70) 5.20(4.40,5.75)
A4 22 9.05(8.20,10.20) 9.22(7.90, 10.60) 8.95(8.20,9.40) 9.20(8.40,9.40) 8.75(7.80,9.10) 8.40(7.80,9.30) 8.45(7.80,9.20)
4151 161%K I FLRR AR

(B i 14 LR 2.d LR 3 d LWiE 4d LR 5 d LI 6.d LR 7d
FAI1 142 1.40(1.10,1.90) 1.30(0.97,1.50) 1.35(1.00,1.70) 1.30(1.00,1.50) 1.20(0.90,1.50) 1.10(1.00,1.40) 1.20(1.00, 1.50)
FM2 32 3.00(2.90,3.75) 2.70(2.40,3.15) 2.50(2.10,2.65) 2.30(2.10,2.50) 2.15(2.10,2.40) 2.10(1.95,2.40) 2.10(2.00,2.45)
FAI3 20 4.00(3.35,4.65) 3.50(3.00,4.50) 3.25(2.95,4.05) 3.65(2.85,4.25) 4.15(3.70,5.15) 4.40(3.60,4.75) 4.60(3.80,5.00)
FR4 22 820(7.50,890) 8.25(6.90,8.90) 8.15(7.60,8.50) 8.20(7.70,8.60) 8.20(7.20,8.50) 7.90(7.10,8.50) 7.80(7.10,8.10)
4131 16% I FLERFHME

(B i 1d LI 2d LI 3 d LU 4d LI 5 d LI 6d LR 7d
FM 142 145(1.10,1.95) 1.30(0.97,1.55) 1.40(1.00,1.70) 1.30(1.00,1.50) 1.33(1.00,1.45) 1.20(1.03,1.45) 1.30(1.05, 1.60)
FAI2 32 3.60(3.08,4.29) 3.18(2.69,3.70) 2.53(2.10,2.80) 2.35(2.07,2.80) 2.20(2.06,2.62) 223(2.16,2.70) 2.25(1.97,2.77)
A3 20 4.27(3.80,5.15) 3.95(3.70,5.15) 4.15(3.63,5.15) 4.45(4.10,5.50) 4.70(4.10,6.05) 4.90(4.15,523) 5.05(4.05,5.40)
Fh4 22 8.65(8.10,9.60) 8.84(7.66,9.70) 8.65(7.90,8.90) 8.65(8.30,9.00) 8.50(7.50,9.00) 8.20(7.45,9.00) 8.20(7.40,8.70)
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AR FR 1 (n=142) FH 2 (n=32) FA 3(n=20) FH 4(n=22) Hiy’{i P1i
ER (2, MQ,,05) 60(47,72) 54(37,74) 59(42,66) 65(57,76) 4100 0.251
B (%)) 92(64.8) 20(62.5) 11(55.0) 15(68.2) 0.937 0.816
BMI [ kg/m’, M(Q,, ;)] 26.6(23.6,32.4) 25.74(22.7,30.9) 28.1(23.3,32.8) 26.0(24.2,29.5) 1.145  0.766
CCI (4, M(Qy, Q) 3(2,6) 4(1,6) 3(2,4) 5(3,6) 4787  0.188
Pt P R RS
(5, M(Q,,0,))
APACHE 1T 3143 18(14,22) 19(13,25) 18(13,23) 24(16,30) 7475 0.058
SOFAPES> 6(3,8) 8(3,10) 8(5,10) 9(5,13) 8.098  0.044
M ARAE (M (Q,, 05))
i (c) 37.6(37.3,38.3) 38.0(37.2,38.8) 37.5(37.1,38.1) 37.5(36.9,37.9) 4772 0.189
L2 (YK fmin ) 110(90,124) 116(104,136) 112(97,132) 111(93,122) 5052  0.168
I ATR (UK /min) 27(23,32) 27(24,32) 28(24,30) 28(23,35) 0911 0.823
Sp0, 0.93(0.91,0.95) 0.92(0.90,0.94) 0.92(0.90,0.92) 0.91(0.78,0.95) 5518  0.138
SEHBKE (mmHg) 76(71,84) 76(70,82) 76(69,86) 72(68,77) 3407 0333
Wi e (mmHg ) 112(102,126) 108(99,115) 110(100,124) 105(102,113) 3357 0.340
#FikE (mmHg) 66(58,73) 65(60,73) 64(58,78) 61(55,67) 2535 0.469
FEERA(M(Q,, Q)]
WBC ( X 10°/L) 9.90(6.50,14.70) 9.25(5.00,13.05) 12.85(6.50,20.45) 12.05(9.80,21.80) 6.537  0.088
LYM( X 10°/L) 0.97(0.50,1.89) 1.22(0.50,1.52) 0.87(0.49,1.23) 1.05(0.41,2.80) 0.696 0.874
NEU ( X 10°/L) 7.83(4.38,11.88) 6.93(4.01,12.92) 10.49(4.26,14.55) 9.68(6.52,18.27) 6.165  0.104
MON ( X 10°/L) 0.66(0.30,1.04) 0.73(0.36,1.07) 0.74(0.26,1.37) 0.71(0.41,1.31) 0.839  0.840
SIRI 4.45(1.78,10.75) 5.66(2.13,10.48) 7.69(2.00,21.18) 7.67(3.10,14.48) 3438  0.329
LR (U/L) 147.00 (54.00,718.00)  112.50(37.50,508.50)  409.50(80.00,2499.50) 235.00(134.00,1 146.00) 5.301  0.151
LR 4T 1R) 1t (U/L) 4.00(2.00,9.00) 3.00(2.00,13.50) 6.50(1.50,67.00) 7.50(3.00,50.00) 5.120  0.163
JUUES 2R T (pg/L) 0.05(0.02,0.16) 0.04(0.02,0.11) 0.13(0.04,0.86) 0.15(0.04,0.52) 11.988  0.007
M50 (MO, Qy))
pH & 7.36(7.31,7.43) 7.33(7.25,7.37) 7.29(7.20,7.36) 7.30(7.13,7.36) 20.696 <0.001
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T2 KRB 1 ~ 4 935 i FURRFF SRR P BL iR RS TokoF2ete BB | @Ko 2t R R s SCM A IRFEE O L , BMI Sy

PRBEHAREL, CCL AR ARG IFAEIR AL, APACHE IRy @i B S P BRI IEAN T, SOFA NI 34 B se iy PR Ay, SpO, Sk il 4 A
JE, WBC i AN, LYM Stk L AR, NRU A PR 40 T4, MON S SAZni -4, SIRT Dy 4 B SEAE SR HL, PaO), A Bliik i 4
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P<0.05). ZHZE Cox BT H7 B as, FAI 3, &K
B4 K AEHS . CCL, APACHE I iF4Y  SOFA $F43 . A
ICU &A™ L FLER (A 55 2 SCM R 28 d Bt R 1
Mz fEk R &R (3 P<0.05),

%3 ARIABHITRE SCM 2EFHEMELE(61(%))

Bi% A TICU B4 24h ) ICU AEREIE]  1CU FERELIE

A ) W A QIES, 7 CRRT
FH1 142 34(23.9) 104(73.2) 14(9.9)
eI Y) 11(34.4) 25(78.1) 6(18.8)
FHI3 20 13(65.0) 15(75.0) 5(25.0)
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X HAE 36.091 5.723 6.046 21.842
P <0.001 0.126 0.109 <0.001
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2.8  ASA] FL R Bh ik 2% Y SCM & 10 A= A7 o b
(K 3) : Kaplan-Meier 2E A7 1 26 8.7~ , ABE 3 8 A,
HE R R A A 2B T F- 2% . Log-rank K56 B 7R,



* 1090 -

A G T 2 RPE A 2025 4F 12 J145 37 4555 1230 Chin Crit Care Med, December 2025, Vol.37, No.12

F5 BRMEZXRTN SCM £E 28 d FAXHBREFMZE R Cox @ITHHT

5 HARZE Cox [MIH ZINZ Cox M7 5l FARZE Cox T ZINZ Cox A

HR {8 (95%CI) PME HR {8 (95%CI)  PfH HR{E(95%CI)  P{H HR{E(95%CI) P&
s 1.030(1.010 ~ 1.050) 0.003  1.033(1.013 ~ 1.054) 0.001| | JA5EE T 1.172(1.027 ~ 1.338) 0.018 1.099(0.995 ~ 1.266) 0.186
P 1.575(0.786 ~ 3.155)  0.200 pH & 0.039 (0.006 ~ 0.554) 0.013 2.160(0.138 ~33.715) 0.583
BMI 0.938(0.883~0.997) 0.041  0.958(0.900 ~ 1.020) 0.179 || PaCO, 1.023(1.002 ~ 1.044) 0.031 1.051(0.996 ~1.091) 0.094
CCl 1.148(1.049 ~ 1.257) 0.003  1.116(1.012~1.230) 0.027|| A ICU E4
EATEIA Lol s L) DG LGS A e G J]fu?LE {;‘i 1.283(1.166 ~ 1.412) 0.001 1.954(1.469 ~2.599) 0.001
SOFATT4Y 1.136(1.061 ~1.217) 0.001  1.085(1.007 ~ 1.168) 0.032 || & AFa%L 1.000(0.998 ~ 1.002) 0.931
HAIHIE S 1.287(0.566 ~ 2.926) 0.548 TR AR 0.983(0.923 ~ 1.048) 0.606
A RIHUGE ST 1.001(0.999 ~ 1.004)  0.233 SRR 4
FHBkIE 0.984(0.958 ~ 1.010) 0.220 FK 1 SH(H SHAH
WBC 0.997(0.985 ~ 1.009) 0.651 FH1 2 1.747(0.691 ~ 4.412) 0238 2.112(0.923 ~4.833) 0.077
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WUREEEF T A 1.004(1.000~1.009) 0.044 1.002(0.998 ~1.006) 0.289|| 7l 4 5.206(2.409 ~ 11.251) 0.001 2.389(1.223 ~4.663) 0.011
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