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[Abstract] Objective To assess the association hetween the lactate to albumin ratio (LAR) and 28-day
in-hospital all-cause mortality in critically ill children. Methods A retrospective cohort study was conducted.
Children admitted to various intensive care units (ICU), aged =28 days and <18 years in the Pediatric Intensive Care
Database (PIC) from 2010 to 2018 were enrolled. Demographic data, ICU type, vital signs, comorbidities, the first
laboratory parameters within 24 hours of admission, and outcomes were collected. The primary exposure variable was
LAR. The primary outcome was 28-day in-hospital all-cause mortality. Children were divided into three groups based
on LAR: LAR<0.03 group, 0.03<LAR<0.06 group, and LAR=0.06 group. Variables with significant differences in
univariate analysis and potential risk factors were incorporated into multivariate Cox regression analysis. Risk models were
constructed by adjusting for relevant covariates to evaluate the association between LAR and mortality. Kaplan-Meier
survival curve for 28-day mortality and receiver operator characteristic curve (ROC curve) were plotted. Subgroup analyses
were performed based on relevant covariates. In addition, sensitivity analyses were conducted by including children
aged<28 days and excluding those with the length of ICU stay<48 hours to evaluate model robustness. Results A total
of 7 523 children were included, with a median age of 1.4 (0.4, 4.5) years old, and 44.2% were female, 28-day in-hospital
all-cause mortality was 4.5%. Among them, there were 2 055 cases in the group with LAR<0.03, 2 409 cases in the
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group with 0.03 <LAR<0.06, and 3 059 cases in the group with LAR=0.06. Higher LAR was associated with increased
28-day all-cause mortality and prolonged hospital stay. After adjusting for potential confounders, LAR was independently
associated with mortality risk. For every 0.1-unit increase in LAR, the risk of 28-day mortality increased by 30%
[hazard ratio (HR)=1.30, 95% confidence interval (95%CI) was 1.23-1.38, P<0.001]. When analyzed as a categorical
variable using the LAR<0.03 group as reference, children with LAR=0.06 had a significantly higher mortality risk
(HR=2.45, 95%CI was 1.73-3.46, P<0.001). Kaplan-Meier curve analysis showed lower 28-day cumulative survival
in the LAR=0.06 group (Log-rank test: y *=182.60, P<0.001). ROC curve analysis indicated that the area under the
curve (AUC) for LAR prediction of 28-day mortality was 0.705 (95%CI was 0.673-0.737), with a optimal cut-off value
of 0.045. The sensitivity was 62.1% and the specificity was 68.4%. Subgroup analysis of relevant factors showed no
interactions were observed in other indicators such as age, sepsis, pneumonia, encephalitis, and malignant tumors, except
for interaction between glucose, gender, and 28-day mortality (P for interaction <0.05). Results from both sensitivity
analyses remained consistent, indicating a stable association between LAR and adverse outcomes. Conclusions LAR
is independently associated with 28-day in-hospital all-cause mortality in critically ill children. Critically ill children
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with elevated LAR levels have a poorer clinical prognosis.
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Jokz RN LAR<0.03 41 0.03<LAR<0.06 41 LAR=0.06 41 giit P
(7523 i) (2055 i) (2 409 f1)) (3059 f]) HfH
L%, M(Q,, 05)) 14(0.4,45) 1.5(0.5,4.2) 1.3(0.4,3.9)" 1.5(0.3,5.4)% 849 0014
PERI (1 (%)) 204 0361
E/gi 3323(44.2) 913(44.4) 1087(45.1) 1323(43.2)
DL 4200(55.8) 1142(55.6) 1322(54.9) 1736(56.8)
B (1] (%)) 1.61 0447
WU 7454(99.1) 2040(99.3) 2386(99) 3028(99)
HAth 69(0.9) 15(0.7) 23(1.0) 31(1.0)
1CU ZEAI (5] (%)) 08.84 < 0.001
GICU 1352(18.0) 457(22.2) 332(13.8)" 563(18.4)%
PICU 1614(21.4) 504(24.5) 457(19.0)* 653(21.3)2
cICU 2212(29.4) 549(26.7) 763(31.7)* 900 (29.4 )
SICU 2345(31.2) 545(26.5) 857(35.6)* 943(30.8)°
BIFAE (41 ( %))
FREERE 116(1.5) 12(0.6) 35(1.5)% 69(2.3) 2278 <0.001
i 4 726(9.7) 217(10.6) 222(9.2) 287(9.4) 275 0253
ki 5 246(3.3) 108(5.3) 69(2.9)" 69(23) 36.89  <0.001
Pl ik 712(9.5) 145(7.1) 249(10.3)? 318(10.4)% 19.08  <0.001
IR (C, x+s) 36.8+0.9 36.9+0.7 36.8+0.7 36.8+1.1 1.54 0215
PR (UK /min, x+s) 29.8+13.1 29.8+15.5 299+11.7 29.8+12.5 0.05  0.956
L3R (K /min, x+s) 128.1+26.0 124.0+24.6 127.6+25.7° 131.24+26.6™ 36.56  <0.001
Wi (mmHg, x £5) 103.84+26.6 103.9 +27.0 104.0+27.4 103.5+25.5 020  0.823
#9kE (mmHg, x +5) 61.1+15.6 61.0+13.3 61.5+182 60.8+14.5 0.85  0.428
MR (xts) 0.986+0.075 0.987+0.021 0.989+0.120 0.984+0.034 237 0.094
HAMHAC( X 10°L, M(Q,, Q1)) 9.4(6.4,13.5) 8.4(6.0,11.8) 9.0(6.2,12.8)" 10.5(7.0, 15.3)% 187.97 <0.001
kLA 4 ( X 1071, M(Q,,05)]) 6.0(35,9.7) 52(3.1,82) 5.8(3.5,9.2)" 6.8(3.9,11.2)% 121.19  <0.001
IR AR < 101, M(Q,, Q)] 22(1.4,32) 2.1(1.4,3.0) 22(15,3.1)" 23(1.4,3.6)% 3439  <0.001
BRAIEHE L X107, M(Q,, 09))  03(0.2,0.6) 0.3(0.2,0.5) 0.3(0.2,05)" 04(0.2,0.7)* 83.03  <0.001
M£TEM (gL, x£s) 105.8+20.8 105.0+18.9 105.3+19.1° 106.7+23.1% 533 0.005
MR (X 10°/L, x +5) 277.5+153.6 288.2+141.6 285.0+155.1° 264.5+159.2% 18.92  <0.001
LIYNMIA AR 58I (%, x £5) 143+24 14.0+22 1434232 145+25% 28.16 <0.001
R/ (UL, M(Q,, 05)) 20.0(13.0,35.0) 19.0(13.0, 30.0) 19.0(13.0,32.0)® 23.0(13.0, 45.0)* 93.88  <0.001
KA FRIERR (UL, M(Q,,0,)) 46.0(30.0,86.0)  38.0(28.0,62.0) 45.0(29.0,81.0)* 57.0(32.5,114.0)* 25984 <0.001
HEHA (gL, xLs) 372459 39.0+5.0 3754552 35.6+6.4° 22202 <0.001
BREM (gL, x£s) 20.5+6.5 21.4+63 205465 19.9+6.7% 3224  <0.001
BB ZE (umol/L, M(Q,, 05)) 9.8(6.1,16.7) 8.6(5.6,13.3) 9.8(6.1,15.6)" 10.9(6.5,22.0)% 160.62  <0.001
RIS (UL, M(Q,, Q,)]) 369.0(271.0,530.0) 336.0(259.5,451.0) 366.0(270.0,509.0)* 404.0(283.0,607.0)°>  163.99 <0.001
HAM =R Cmmol/L, M(Q,, ;)] 0.8(0.6,1.2) 0.8(0.6,12) 0.8(0.6,1.1)* 0.8(0.6,1.3) 10552 0.002
S B B (mmol/L, x +5) 32412 35+1.1 324127 3.0+13% 12.19  <0.001
JRZEFA (mmol/L, M(Q,, Q)] 3.2(23,44) 3.1(22,4.2) 3.1(22,4.1)* 3.5(2.4,49)% 251.70  <0.001
WUEF (umol/L, M (Q,, 03)) 39.0(32.0,48.0)  37.0(30.0,45.0) 38.0(31.4,45.0)% 42.0(34.0,53.0)? 103.90 <0.001
A HE (mmol/L, x £ 5) 8.1+38 7.0+25 79+32° 92+45% 23137  <0.001
144 (mmol/L, x +5) 137.6+5.3 137.5+4.7 137.7+5.2 137.7+5.7 099 0362
14 (mmol/L, x +5) 3.7+0.7 3.7+0.6 3.74+0.7% 37+0.8% 4.83 0.008
115 (mmol/L, x +5) 108.3+6.0 108.6+6.0 108.6+5.9* 107.9+6.1% 13.80 <0.001
C- WM (mg/L, M(Q,, Q5)] 144 (40, 460) 95(40,369) 170(40, 510)* 184 (40, 490)* 40.53  <0.001
FEE5 R 5 Cug/L, M(Q,, Q5)) 0.4(0.1,1.7) 0.2(0.1,0.8) 0.3(0.1,1.3)* 0.6(0.2,2.6)% 161.41  <0.001
FYEEAR (gL, M(Q,,0,)) 2.1(1.5,28) 2.1(1.6,2.8) 2.1(1.6,2.8)% 20(1.4,2.8)% 446 <0.001
L2 [ mmol/L, M (Q,, 03)) 1.8(1.2,2.6) 1.0(09,1.2) 1.6(14,19)" 29(2.4,4.1)% 5984.14 <0.001
LAR (M(Q,, Q,)) 0.5(0.3,0.7) 0.3(0.2,0.3) 0.4(0.4,05)" 0.8(0.6,1.2)% 672573 <0.001
ICU AEBEmIa] (d, M(Q,, Q5)) 2.7(1.0,6.7) 2.0(09,6.1) 2.0(09,5.1)* 3.0(1.0,7.8)% 89.45 <0.001
SRS (d, M(Q,, 05)) 13.0(7.7,20.9) 11.6(7.0,18.5) 13.0(8.0,20.0)* 13.9(8.0,23.0)* 66.22  <0.001
28 d EBERAER (% (i) 4.5(339) 2.2(45) 2.8(67)° 74(227)% 103.62  <0.001
90 d fEBERAER (% (i) 5.3(397) 3.1(63) 3.0(72)" 8.6(262)% 11241  <0.001
ICU JAtEE (% (])) 5.3(401) 3.1(63) 3.0(72)" 8.7(266) 116.65 <0.001
FEBes st (9% (1)) 5.4(407) 3.2(66) 3.0(72)* 8.8(269)% 11637  <0.001

TE:LAR WFLRR / FIEEFH FUMEL TICU S HEAE 9790 1, GICU SA@ S WP s, PICU Sy JLBL AR M 5799 5 , CICU Lo I S W P s

SICU SMAMRFERE M35 5 5 1 mmHg=0.133 kPa; 5 LAR<0.03 41 [L4¢, *P<0.05 ; 5 0.03<LAR<0.06 41 4, "P<0.05
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F2 EERINEK28dRIEXRZMEARHEAREE Cox EIFSHT

At HR (95%CI) PAE || A HR(95%CI) PAE || Ash: HR(95%CI) P
AR 1.01(0.98~1.04)  0.516 || fiti% 1.67(1.26~222) <0.001 || FLER I S hE 1.00(1.00~1.00)  <0.001
Bk 1.40(1.12~1.75)  0.003 || i 2.30(1.53~3.45) <0.001 || G JH [ 1.01(0.94 ~ 1.10) 0.724
,H({g{&ﬂz;% . 024(0.13~044) <0001 %ﬁﬂrﬁﬂ.? 0.89(0.62~129)  0.545|| Hih =T 1.12(1.08 ~ 1.17)  <0.001
ZIEDU) SE(AaR 1.00(1.00~1.00)  0.004 || JLKF 1.06(1.05~1.07)  <0.001
ICU Z5#1 (S 6 GICU) PRI 1.0000.98 ~1.02)  0.769 || JRE A 1.00(1.00 ~ 1.00) 0.444
PICU 0.61(0.48 ~0.77) <0.001 || If£r & H 1.00(1.00~1.01)  0.556 || FiiZjfi 1.02(0.99 ~ 1.05) 0.142
CICU 0.11(0.07~0.16) <0.001 || k40355 1.09(1.07 ~ 1.11)  <0.001 || IfiL4H 0.99(0.97 ~ 1.01) 0.317
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