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Predictive value of lactate-to-albumin ratio on short-term prognosis in

patients with liver failure: a study based on the MIMIC-IV database
CHEN Bocheng, KUANG Weihong
(The First Clinical Medical School, Guangzhou University of Chinese Medicine, Guangzhou 510405, Guangdong, China)

[ Abstract] Objective To explore the predictive value of lactate-to-albumin ratio (LAR) on short-term prognosis in
patients with liver failure. Methods A total of 842 patients with liver failure who were treated in ICU were screened
from the MIMIC-IV database. Basic population information, relevant scores at admission, comorbidity, vital sign at first
monitoring and laboratory indices at first detection after admission, treatment conditions, and prognostic status were
collected. Patients were assigned to death group (346 cases) or survival group (496 cases) according to death status 28 days
after admission. The univariate and multivariate COX regression model were used to analyze the influencing factors for
all-cause mortality of patients with liver failure 28 days after admission. Through drawing the receiver operating
characteristic (ROC) curve, the prediction efficiency between LAR and other scores on all-cause mortality of patients with liver
failure 28 days after admission was compared. Patients with liver failure were assigned to high LAR group (n=278) or
low LAR group (n=564), and their survival curve was compared between the two groups. The influencing factors for

the correlation between LAR and all-cause mortality risk in patients with liver failure 28 days after admission were evaluated
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by the subgroup analysis. Results  The results of COX regression analysis revealed that LAR was the independent predictive
factor for all-cause mortality of patients with liver failure 28 days after admission (P<0.05). Area under the curve (AUC) of
LAR for predicting all-cause mortality of patients with liver failure 28 days after admission was 0.669, and there was no
statistically significant difference in it compared with Acute Physiology Score III, Oxford Acute Severity of Illness Score,
Sequential Organ Failure Assessment score, and Simplified Acute Physiology Score II (P>0.05), but it was superior to systemic
inflammatory response syndrome score (P<0.05); in addition, AUC of various scores combined with LAR was superior
to AUC of non-combination (P<0.05). The all-cause mortality rate of patients 28 days after admission in the high LAR
eroup was higher than that in the low LAR group (P<0.05). The results of subgroup analysis indicated that comorbidity
condition of cardiac infarction and prothrombin time could affect relational degree between LAR and all-cause mortality risk
of patients with liver failure 28 days afier admission (interaction effect P value<0.05). Conclusion TLAR can be regarded
as the independent predictive indicator for all-cause mortality of patients with liver failure 28 days after admission, and
its prediction efficiency is relatively ideal, which is helpful for the elevation of prediction efficiency of current scores.
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) JHe# N AE 0.067  0.122  1.069(0.735,1.555) 0.726
pH{E -2.831 38519  0.059(0.024,0.144) <0.001
- bl -0.227 8435 0.797(0.684,0.929) 0.004
9 25 7 [ iR 0.052  43.854 1.053(1.037,1.070) <0.001 e ( )
% -
CO, Mkt 20039 15220 0.962(0.943.0981) <0.001 BE 3 0.003  0.085 0.997(0.977,1.018) 0.770
e o
PT 0022  21.197 1.022(1.013,1.031) <0.001 PHERIANITE 0010 0728 1.010(0.987,1.034) 0393
APTT 0.010 35756 1.010(1.007,1.013) <0.001 MREAIEIE -0.004 0151 0.996(0.979.1.014)  0.698
INR 0236 21241 1.267(1.146,1.401) <0.001 [liREE R4 -0013 2421 0.987(0.970,1.003) 0.120
J=NiEEaS 0.015 7220 1.015(1.004,1.027)  0.007 pHE -0.585 0.930 0.557(0.170,1.829) 0.335
AST <0.001 0.081 1.000(0.999,1.001) 0.776 SR ] -0.006  0.219  0.994(0.969,1.020) 0.640
PR A 0.004 4.163  1.004(1.000,1.008)  0.041 CO, it 0.027  4.038 1.026(1.002,1.049) 0.067
I AL 0.033 1.313  1.033(0.977,1.092) 0.252 PT 0.053 0.217  1.055(0.843,1.320) 0.642
FLIR LAt <0.001 8.558  1.000(1.000,1.001)  0.003 APTT 0.008 16.122  1.008(1.004,1.012) <0.001
SPGB AT 0.687  27.177  1.988(1.536,2.575) <0.001 INR ~0525 0176 0.591(0.051.6.859) 0.675
LAR 0.300 110277  1.350(1.276,1.428) <0.001 YR 3 0023  9.097 1.023(1.008,1.039) 0.003
N [ AR =
B 2 P<0.05 1Y) FAZ BN A Z TR ZE COX [m] 45 IR A 0001 0037 1.001(0.995,1.006) 0.847
RISEAT o007 o AERARL | op RS AR IS RIR S  LARAT I
) o . S FLIR I U <0.001  0.843  1.000(1.000,1.001) 0.359
SR 5 iy B A BeJE 28 d 4B T4 55 (P<0.05) ;
e \ . s WG SAYT 0426 5.993  1.531(1.089,2.152) 0.014
R P 2R G, LAR A5 SR 2 I 3 ity 1 "
F ABE G 28 d 4 A6 T 1 4 7 i PR - (P<0.05) o LAR 0240 25719 1.271(1.159,1.395) <0.001

W23,
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24 ROCW&a##R  FIHROCHIZ, /3 #HT LAR.
APSII ,OASIS SIRS P43 .SOFA 343 \SAPSIL 6 48
Xif 208 FR 8 A BE S 28 d 4 AL T O T A0, 45 1
7R, LAR 19 AUC 4 0.669, 15 T SIRS 743 (P<0.05) , {5
5 APSII ,OASIS . SOFA i3 F1 SAPSII M4 2 7 648
TR L (P>0.05), WK 1.4 £S5,

R VEAR LAR J2 75 R £ T+ AW DY 43 1 T30 2% R
535K LAR G AT 23 AT 0000, 25 2R o, 25 0F
PG LAR JE 1 AUC I TR IK A B9 AUC, R
JERBUR RO RS E , LR 6 R 7,

100

80

% AUC
(%) 40 - — LAR:0.669
7 Iy —— APSIII:0.688
- 0ASIS:0.643
53 — SIRS#4}:0.590

SOFAPF-4}:0.647
—— SAPSII: 0.688

0 20 40 60 80 100
100-%¢5# 5 (%)
B RS HR T 08 58 A )5 28 d 42 FHAET- 1 ROC HhZk
F4 ARIEFEMNFAREES
ANBR/E 28 d 2 FE X T HI%BE

R R R
(%) (%)

bR AUC(95% CI)

LAR 0.669(0.632,0.706) 1.35 47.4 77.0

APSII 0.688(0.652,0.723) 71.50 5% 73.1 58.1

OASIS  0.643(0.605,0.680)  37.50%} 720 502
SIRSIF4F  0.590(0.551,0.628) 2.504% 760 377
SOFAPES;  0.647(0.609,0.684) 13.50 4% 43.9 78.4

SAPSIL  0.668(0.632,0.705)  48.50%% 62.1 647

x5 LARE&ETSMAUCHE
iH VAL P{H
LAR 5 APSII 0.878 0.380
LAR 5 OASIS 1.142 0.253
LAR 5 STRS i¥-43 3.416 <0.001
LAR 5 SOFA iT-4) 0.973 0.330
LAR 5 SAPSII 0.018 0.986

481
F 6 LARBEE &1L TN AT=S
BENRGE28 dEHXTRIREE
REGE  FrRE
T H AUC(95% CI) B AR
(%) (%)
LAR+APSII 0.714(0.682,0.744)  69.4 64.3

LAR+OASIS  0.689(0.657,0.720)  63.0 66.7
LAR+SIRST¥4r  0.665(0.632,0.697)  61.3 63.9
LAR+SOFAPE4>  0.693(0.660,0.724)  61.8 68.1

LAR+SAPSIL  0.705(0.673,0.736)  67.6 61.9

*£7 BiIESBSLARBIGAUCHIELE

i H Z1H PfH
LAR+APSII 5 APSII 3.290 0.001
LAR+OASIS 5 OASIS 4.249 <0.001
LAR+SIRS #4535 SIRS 147 5.192 <0.001
LAR+SOFA 1435 SOFA i#-43 4.342 <0.001
LAR+SAPSII 5 SAPSII 3.913 <0.001

2.5 AAMESMER  DILAR RAERWIE 1.35 0
FU BT H 3 R4 S LAR 2H (LAR>1.35, n=278)
FUE LAR 2 (LAR<1.35,n=564) , % 20 ) £ 17 £k 22
S B E X (x*=74.596, P<0.001) , Hi & LAR
HHEBHE ABLE 28 d =T F & TN LAR 4L B %,

LI 2,
100
80
H 60—
1 |
g
%> 407
| — LAR<1.35
—— LAR=1.35
20
0 T T T T T T 1
0 4 8 12 16 20 24 28
B 1E] (dD

2 5 LARZ1RMIK LAR 4L m LR A7 i 42 1K)

26 TASHER  ONESLE IFEH A PT A0
LAR 5 JIF 55358 jR 8 A Bi )i 28 d 2 [RIFE T KUK =22 18] 1Y)
AN (S H RV P{E<0.05) , TGS & IO WUAESE
B PT 2R, LAR Y 5 s 83 AR5 28 d 2
FET KU AH G BT T8 & 10 UEIZE (PT<18.7 s Y
BRETTS BRI LAR, B8 AR5 28 d3E
T AU AR Sy 3, LR 8
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%8 LARTIFFZEEREENIE28JLEEXTZEXZNTASH

W41 ISP i L AR HR(95% CI) P{d ACHEN P A

B 0.604
<60 % 412 153(37.1) 1.371(1.275,1.414) <0.001
=60 % 430 193(48.9) 1.336(1.220,1.462) <0.001

APSTI 0.467
<7643 421 114(27.1) 1.221(1.046,1.425) 0.011
>76 4% 421 232(55.1) 1.291(1.211,1.377) <0.001

OASIS 0.155
<4043 417 132(31.7) 1.454(1.269,1.666) <0.001
=404y 425 214(50.4) 1.273(1.192,1.359) <0.001

SIRS P4 0.982
<353 270 83(30.7) 1.337(1.107,1.614) 0.003
>3/} 572 263(46.0) 1.321(1.243,1.403) <0.001

SOFA 43 0.152
<114} 367 111(30.2) 1.475(1.258,1.729) <0.001
>114% 475 235(49.5) 1.275(1.196,1.358) <0.001

SAPSII 0.960
<474y 416 118(28.4) 1.305(1.160,1.469) <0.001
>474% 426 228(53.5) 1.290(1.205,1.381) <0.001

L NLEESE 0.006
75 695 271(39.0) 1.408(1.323,1.498) <0.001
B 147 72(49.0) 1.144(1.002,1.307) 0.047

AV 0.506
7 166 35(21.1) 1.410(1.185,1.676) <0.001
2 676 311(46.0) 1.331(1.254,1.413) <0.001

I 0.232
7 752 296(39.4) 1.345(1.268,1.427) <0.001
2 90 50(55.6) 1.523(1.270,1.871) <0.001

& Hkng 0.439
i 126 36(28.6) 1.489(1.333,1.957) 0.004
2 716 310(43.3) 1.332(1.257,1.412) <0.001

ZNT7) 0.069
<36.8 °C 445 206(46.3) 1.294(1.206,1.389) <0.001
>36.8 °C 397 140(35.3) 1.443(1.313,1.585) <0.001

SE iy 0.727
<11.3 k/pL 421 157(37.3) 1.368(1.263,1.482) <0.001
>11.3 k/pL 421 189(44.9) 1.320(1.218,1.430) <0.001

SR TURR e 0.123
<9.5 k/plL 422 150(35.5) 1.314(1.213,1.422) <0.001

29.5 k/pL 420 196(46.7) 1.414(1.296,1.543) <0.001
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T P4 FETNEL HR(95% CI) P ZEHR P {H

U 2 At 0.525
<8.7 k/uL 417 197(47.2) 1.320(1.221,1.426) <0.001
>8.7 k/uL 425 149(35.1) 1.371(1.261,1.490) <0.001

Mmis#EY 0.148
<101.0 mmol/L 406 181(44.6) 1.393(1.294,1.499) <0.001
>101.0 mmol/L 436 165(37.8) 1.287(1.176,1.407) <0.001

pHAE 0.562
<1.33 344 171(49.7) 1.295(1.210,1.386) <0.001
>7.33 498 175(35.1) 1.380(1.182,1.611) <0.001

I 73 i) it 0.176
<17.0 mEq/L 398 137(34.4) 1.512(1.286,1.777) <0.001
>17.0 mEq/L 444 209(47.1) 1.291(1.210,1.377) <0.001

CO, G\ i 0.111
<21.9 mmol/L 370 177(47.8) 1.285(1.201,1.375) <0.001
>21.9 mmol/L 472 169(35.8) 1.540(1.309,1.814) <0.001

PT 0.020
<18.7s 418 151(36.1) 1.488(1.346,1.644) <0.001
>18.7 s 424 195(46.0) 1.280(1.193,1.374) <0.001

APTT 0.955
<3545 421 141(33.5) 1.336(1.193,1.495) <0.001
>354s 421 205(48.7) 1.322(1.239,1.410) <0.001

INR 0.087
<1.7 382 134(35.1) 1.454(1.301,1.624) <0.001
>1.7 460 212(46.1) 1.300(1.216,1.391) <0.001

PEyiEEa 0.712
<2.0 mg/dL 416 158(38.0) 1.340(1.239,1.449) <0.001
>2.0 mg/dL 426 188(44.1) 1.369(1.262,1.485) <0.001

INZE¥ - 0.216
<27.0 mg/dL 417 154(36.9) 1.402(1.298,1.516) <0.001
>27.0 mg/dL 425 192(45.2) 1.302(1.201,1.413) <0.001

LR I 0.410
<419.0 U/L 420 137(32.6) 1.269(1.122,1.436) <0.001
>419.0 U/L 422 209(49.5) 1.316(1.230,1.408) <0.001

i FIBLAGE <IRYT 0.751
7 258 73(28.3) 1.277(1.018,1.601) 0.034

2 584 273(46.7) 1.314(1.238,1.394) <0.001
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JHF 35 B S — b 0 U A 25 05 , HO 8 3R A 5
WFoR R, 2P =0 B E 130 dFET- R 4 N
26.7%, T 12 0 21 I 52 8 19 55 B8 22 0 7E 30%~70%
Z IR SRS DAL R S i B A2 T ok AR R ] R
BRI LR R B PPN G, T
YA A U0 00/ TEA 5 2 T LK 3 AN ] IR 7K S
Mo 3, BT A SOIR T T R e R AT
RGIRYT I )a SO RAE AR IE PTG . SR, 458
FR) FFF 3 0 T DA A7 AR 2 v R R 2 3 T
B2 A5 R Rt . L, 4k — PP BLAT R 4 30000 411 {0
HLTRE 2 47 09I PR AR, T 200 B0 K DL P74k
JH by SR T, XTI PR b R AR T
TR, DTSR 4 b i3 A8 5 s B BB S

FLRRAE A =, FoAKSF- T & 3 7R T RE A7 AE
A SR B AR R L. S R
Tl BB B i B FLIR K P 5 1CU 9 8 R AH 5
FIER 2 A B 2 B8 0, 18R KPS 0T
At JFF 2y B 400 35 R0 JH 2 v I DR ™ o 1 ) o S A s
YA I ER Y IAE 8 5 ST b e T R R OE A
KO AERAREE I AL R D, RI AR
CL U W AT AR & S8 AR A R I O R AR
T, AR FL IR 1% 11 8 K 64T B PP AL A7 A —
JE Jry B DR A L 2 P02 W3 R R S M AR O AR, i
IR 1 KOF T BB AZ 208 FR AR 0 R84 E A5 R R 11
SO o JTAEK , LAR TE VA 850 £ U5 Oy T PR
HEVE AE B I PR N, T BT 5% o A 238 B, LAR Xt ik 75
it Tk B R R T R I TS LA — S 1 S A
FLAT B F U0 B0 T KUBS: 55 i 1) J8 3 DA AR AR I PR e
FL AN, 2T RV, LAR 5 2O UL
FAE 2PEIBIR AR | 2T IR e v A A P B4 4 4 T
AT R BT 3 G, AR Sy — A 15 (5 A A5
BITUS IEAG R R HRTC A58 s, LAR X5
- I B M0 1) PR 1 2B I TS ELAT R 1) T A
B BT A LAR 5 5 o FAE A8 2 1005 (9 AH G 1
WF5E . ASWFSE 3 1 43 MIMIC- IV 8038 126 v 842 {3l T
T ER B B I REUE  &% BLAR S I 3208 s A B
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J5 28 d &AL Tl ST sE i 2, & LAR 4R & A
B f5 28 d 4 IFE T4 TR LAR 20 & % (P<0.05) ;
WA Mt F ik — 2B U LAR 5 P 5208 i 8 Fils 2
(5] 14 4 AR 32 M DG TR 4 DR R R i, i 0 ULASE B &
TR AN PT SR 5 00 P 3 DGR R S8 . Hh e vl I,
LAR 5 I8 50 JE 10 10U 2% DIAE O .

Il PR -, APSTI 32 22 H F 914k i SE 2B & 14 2 #
AR s OASIS & —FhPPAl H 35 P I PP R4
SIRS P43 FH T I W 18 5 2 75 A7 AE 4 B M 4 I 25
BAE s SOFA W4 & JH TP 28 B hRE Tl 19 T. 55
SAPSIl & —FhZr & M0 R e, H TP & 7E
FRE W E AT RS . DL S R4 X HRE R
H TS VAL ) B — g 48 SR (B A AE R R
P - APSTIL AT OASIS £, 5% — 88 = WL 35 i $5 4 , 4
i A X T R T BT o B AR AR — 1 M A
AR SR BT S A HER I 5 SIRS 40 Sl 1 4 4 4R
REFEARIEATIPAL , (FIX Lo b A] RG24 514 s SOFA
P BAR RN 2 B DI RERAS (A X S8 B =2
() AH B DG I, 2 2811 PRV 0 T R 23 5 | PP 3 2 25
UEAh, B P4 A o R AR X AR 4, TR B A B —
(R I EA T PPAl 7

AHFFELE R s, LAR FU 08 f 3 U5 1 AUC
55 APSIIL L OASIS SOFA 353 F1 SAPSILAH{L(P>0.05) , H.
T SIRS 1743 (P<0.05) , i B LAR F4) - 191 750 000 7% i
FERH T LA VRS AN FAE SIS, LARE &
JOUB ) TR LR R AR ARSI B R 5 15, T AT
PEUF ROR S  REUEAE A BE U0 I 5 98 8 35 AT 4K
T AU EA , 76 SRR 5 2 Bl 19 I 58 in
Fab S F AR 24 R 3 BEAT R0 S e 78 1A 1
Al B, AR A5 AR, 200750 5 LAR B A )5 , T
DAL R v G 2 4 w8, W DA R A T R R T i
A iE— 2D AR FR 3 e 0 B ARk IR T B A L 1Y
BS54y, 5 LAR SEATBR A IPAL % £ 3 1) U 19 10
Vi M Yt ) BB, DA ASE B B X I PR R 9T T S8 R AT
HHIV %

AT 0 A 08 FH OB SR | 3 ik 5%
(8T A BE RZ A PE R R R IS 2R (B [ 35 1 K 1Y
e R AR S, A B F IR A B F8 35 0 15 AR 1 /2
SR, ARBFFEMAEAE— 2 A A2 < th F MIMIC £l
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AR B 1 SR BRAE , A 5T AR BETEAR LAR XA [l 2 (2
PERE 2PE ) I3 vl S AN ] 181 3 S50 o ot 8 3
Rl L =R Rl = X N e o & I B TAES g
PR ARISZ B, A A58 JC1FF LAR 5 i 28 0 ke S5 07
43 (4 MELD i%\ .Child-Pugh 1143 ) B 500 84 g 264 7
o3, W1 I Btk — 20 B R 52

é/%iﬁﬁﬁs,LAR5H¥%ﬁ%,%%ﬁ%H%ﬁE%w$H
X R ABE G 28 d e HBET A — & M TN E
LG f 5 AR I, 7R Ak AT T D0 A5 R 44 g T 1
HA— EE’Jaﬁb,Tﬁﬂ?ﬁl«%fliu\%E’J PR AL
TRRE HEAIE R4 X
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