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[ Abstract ] Objective To assess the predictive value of acute liver failure (ALF) for sepsis-free
survival (SFS) in burn patients and to identify associated risk factors. Methods A retrospective cohort
study was conducted on burn patients meeting inclusion criteria from the 2014 Kunshan aluminum dust
explosion disaster (August 2, 2014 - April 13, 2015). Eligible patients were stratified into ALF and non-

ALF groups based on the development of ALF. Demographic characteristics, total burn surface area, organ
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dysfunction, time to sepsis onset, and clinical outcomes were collected and compared between groups.
Kaplan-Meier survival analysis and multivariate Cox regression were performed to assess the impact of
ALF on SFS. A nomogram model was constructed for individualized risk prediction. Results Among
185 enrolled patients (ALF group:21, non-ALF group:164), ALF incidence was 11.35%. The ALF group
demonstrated higher mortality (85.71% vs. 34.15%, P<0.001) and SFS failure rates (100.00% vs. 61.59%,
P<0.001) compared to non-ALF patients. Multivariate Cox analysis identified ALF as an independent
sepsis predictor (HR=1.68, 95%CI: 1.00-2.80, P<0.05). Time-dependent ROC analysis showed AUCs of
0.626, 0.714, 0.703, and 0.706 for SFS prediction at 2, 4, 8, and 12 weeks respectively. The nomogram
model demonstrated that ALF combined with other parameters effectively predicted sepsis risk within 2-12
weeks post-injury. ALF development showed significant associations with concurrent organ dysfunction
including acute kidney injury, acute heart failure, and acute respiratory distress syndrome (all P<0.001).
A higher proportion of ALF patients received hemodialysis (P<0.001) and pre-hospital central venous
catheterization (P=0.017). Conclusions ALF independently predicts SFS failure and correlates strongly

with poor prognosis in burn patients. Early ALF recognition and targeted interventions may facilitate
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sepsis risk stratification and precision prevention strategies.

[ Keywords ] Burn; Acute liver failure; Sepsis; Organ crosstalk; Invasive procedures; Prognosis;
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4 STROBE 7, 3R 4242 1 K5 — s =
BefEHIZE G A4t (L5 . CHEC2023-274 ),

1.2 lERHER

WS EER] . AR . betn B AR MUK R F|
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YePEARTE . W ARG . ALF 275 6 1 25 I PR A
i)

Horp, BFHIEMIZWIEE T 2007 435 [ Befiibe
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TEIR AR R 3 A, SR AH DG AR HE i 1) R 8 B
VIR UESE T AT A ERf 4 5 S5 SR R bt 5 e 2 N
2 Cox [ 43 #rHr, i — 2D HERR S B Im RAF BBk
K. MM RIVEGE, R TR 2R
Br. PR ihiZi 530 (decision curve analysis, DCA ),
K 4. ik H TAEREME (receiver operating
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Mk ALF 2 19~40 % 8.3 5 LA 60.98%.
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JEAE, Beti B FGE 50% LA b Bl = B R4 1 AR
ik 20% DL ERROMRFE R . R XL BB
1 >20% M4 HL B 7E ALF 404 100%, I ALF 41K
87.80%. ALF ZH ¥ B 3010 I & i 1) & A= % Tk
ALF 4 (¥ P<0.001 ),
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Jo—IS P SFS 5 IE ALF 56T 56 1] (34.15% ),
SEER SFS 63 ] (38.41% ) (#4 P<0.001 ), 747
185 i f 3 v, A7 63 9] (34.05% ) S SFS,
H B 53E ALF 4 (38.41% ) KA 5 L2
~, ALF 4 JC—F52 8 SFS, H: SFS 44 Jm X 5 T
I ALF 41 Fns& {4 i35 fAS1

F1OBFERELTRE (F, %)

Table 1 Patient baseline information sheet (cases, %)

B ALF 4  AEALF 4 %t

i (n=21)  (n=16a) T

AR (%) 7.989  0.005
19~40 6(28.57) 100 (60.98)
41~60 15(71.43) 64 (39.02)

531 0.073  0.788
Bk 11(52.38)  91(55.49)

Lk 10 (47.62) 73 (44.51)

P05 el e R AR SR L

B I (%) 22,547 0.011
<70 0(0.00) 26 (15.85)
70~79 0 (0.00) 9 (5.49)
80~89 1 (4.76) 16 (9.76)
90~95 8(38.10) 54 (32.93)
96~100 12 (57.14) 59 (35.98)

R RN DY B A T AR

Bl BT 4L (%) 1688 0.091
>20 21 (100.00) 144 (87.80)
<20 0 (0.00) 14 (8.54)

AR 0 (0.00) 6 (3.66)

B I AR S 21(100.00) 153 (93.29) 0.538 0.463
ii&=ha 21 (100.00) 97 (59.15) 13.451 <0.001
TGRS 19(90.48) 58 (35.37) 23.269 <0.001
DIC 11(52.38)  9(5.49) 37.732 <0.001
MODS 19.(90.48) 60 (36.59) 22.097 <0.001

A2 = 20.627 <0.001
TE 3(14.29) 108 (65.85)

BET 18 (85.71) 56 (34.15)

WIE2s )5 12.233 <0.001

TR () 0(0.00) 63 (38.41)

TOMETRIEAAE (5) 21 (100.00) 101 (61.59)
7« DIC NFRELPEIM AT NEEINL, MODS h 4 B IRERELr S 1E

22 BB ALFNEAES R ERTER LRSI

£HTEMXR
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A= TR BB A RIS SR AR TEC
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Fig 1 Kaplan-Meier survival analysis of severe burn patients with
ALF and non-ALF groups
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KRR T WA 8, IR
ALF [R5 Z R0 RFAE AR DG HE . I3k 2 o,
ALF 4 53E ALF 47648 B D fgRefia () & A 505 1
ERAGFE X (34 P<0.001 ), ALF 0305
PERZ 48 H DI RERERT, 1T REfI R MODS 45 9%
Dol AT . AE ALF A EGE TR (P<0.001)
L EERITRFRIKE S (P=0.017) HLBIEAR.
2.4 ZEENTREALF ATEN IR BERSE

& & B9 S TR E =

it — 2 I SE B35 JF ALF B85 1A
fERMS fER N Z, T2 E Cox MIH T4
BTSSRI A AN AR B AR A R AT |
PG BB LA ALF K=/ PURERetsm L b ) (&
2A), BRI HA it e m L (2 log-rank K %
P=0.001), F AIC {l Jy 979.87, C-index 4 0.612,
PEoRBIR B R AE R IR . BB OR, ALF 41
JHe B0 AN R FUS 45 )R () KU 3 R T AE ALF 41
( HR=1.68, 95%CI: 1.00~2.80, P<0.05), 42/~ H N
SFS R W iyt <7 50 PR+

Syt — 2 B A RS S IO AR M, A
DI JU AT T RG2W - (1) 58225007 - s
2R (B 2B) HRERIRZENL T -2 & +2 Z[H],
HARWH B RZG M mE, fnEAs Rir, Jo™
TR EBRZ R G; (2) HHIGEET] : ROC
st (B 2C) WoR, BMREE2, 4, 8 124
A A5G SFS il o, AUC 4394 0.626.,0.714,0.703
F10.706, Hdr4 2= 12 6y AUC B 1t 0.7, 42
FNBIRILE i S B B SRR FI IRLRE ;5 (3) ReifERE

F& 2 ALF HHE ALF 4185 Z Rk RFFIE LA (B, %)
Table 2 Comparison of clinical characteristics between ALF
and Non-ALF groups (cases, %)

ALF 4l  JEALF4

D (ne21)  (n=164) i P1H
A BT R

AKI 20(95.24)  36(21.95) 47.371 <0.001
AHF 19(90.48) 61 (37.20) 21.533 <0.001
ARDS 19(90.48)  54(32.93) 25.809 <0.001
RAPERITHAE

KEYVITFAR 21(100) 133 (81.10) 1.809 0.179
I A LA B3 < 21(100) 139 (84.76) 3.701  0.050
IREERTREAIKE R 15(71.43)  72(43.90)  5.662 0.017
I 75 By 19(90.48)  55(33.54) 25.148 <0.001
FLHATE A 7(33.33)  74(45.12)  1.051 0.305
TR A 17 (80.95) 99 (60.37) 3374  0.066
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Fig2 Multivariate Cox regression analysis and model diagnostics
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Fig 3 Nomogram for predicting sepsis occurrence in severe burn
patients from week 2 to week 12

FRHIE . R A FE R B be s A B A
8, LetnmBURITR AL, FrEAHR BT 450
TROh, BN MERREFE A RAAREAT) o] EAE A 22
5t o Zhang %5 " AR I AR & P e S AE 43 M FEAR Y |
WP D) RERRAR Y . 248 B DI RERE iR BRI 2 ) Re
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Ho HUL, PRI R EEAE YRR N L,
AR EY, R4 ALF BE G 11.35%, (HHZS
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5 EA ST AR S, ik, R IA ALF XF
FHCERO R E NS EXREE,
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N | 0 N -7 /) =R/ 0N ey Ry L ERAT 2l [
Bk, 20 S B R PR AT SIS 245 Y
Bl Bl gz M B O IR A AR R N SRR
LSS e ug s ot ) ey AN N I L T
AR AR P R DR R A AL . A R P
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P P R R, Beti)E A RIS S BOR
SR, A =R U RS R TR A
Bt H 300 25 Ji 10 2 A v ) o X S e A% BT
JE, FETEAN RIRESZ 0 A G A il A SR
Jt, ANTATHE— 2L S T e . AR,
ALF A G AIZE - NI A IE il B, 30w Ak
T FE R AR, TR P BB 2 22 AR B 1 A
MBS ZETEL, AT B TRAE S 2248 B DI RETE R
Il R ZS JRy 2,

o B R PR EAE R H R R MODS £ G HEHIL il
Z—o HAPRZAaE Z b e N1, AR
PR R L AN B R T A B S B Y e
F S PRI . AEMRTEEAE & ALF 2% i RAE
W, SE RIS R Refls . A E R
H5HEMARMERR, BIW—IE “RAE - U -
M2 R A R IESBRE, BRI 245 5 )
REBR i 1 2 A S HE R B0 fon, AKI Al s R 7
RN IL-6 SN Lol I RE, i 28 4 A Al B2 6] i1 5
Wi 5 BT o300 PAE A 552 i S e A, b
MARAE AR B TB] S AEOR P A FE A ] 2 3
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