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K Cox B FER A SIGEAKIEZ 0.V dLEEARTEMXR, THNTHA—THRSIGKES0 dLEFRTRTRENIZ
EEH, #R REAKBERENIHEHERS HFELEG6 058 GIFMFLT-4E 3 060 4,90 d £ R ILT-K X 33.56%, LA
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[ Abstract ] Objective—To explore the predictive value of strong ion gap (SIG) in the short—term and long-term
prognosis of critically ill.patients with acute kidney injury (AKI). Methods The clinical data of adult patients with AKI in the
intensive care unit werevobtained from the United States Intensive Care Database (MIMIC-1V, version v2.0; 2008-2019).
According to-the 90 d' prognosis, the patients were divided into survival group and death group. Restricted cubic spline
(RCS) was used toranalyze the relationship between SIG and 90 d all-cause mortality to determine the optimal cut—off value
of SIG,according to the value of SIG, the patients were divided into low SIG group and high SIG group. The Kaplan—Meier
method was used to compare the 30 and 90 d cumulative survival rates of the low SIG group and the high SIG group;
multivariate Cox regression model was used to analyze the association of SIG with 30 and 90 d all- cause mortality. Su—
bgroup analysis to further investigate the possible interaction between SIG levels and 90 d all-cause mortality. Results A
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total of 9 118 critically ill patients with AKI were included, including 6 058 cases in survival group and 3 060 cases in death
group according to the 90 d prognosis. The 90 d all-cause mortality was 33.56%. There were significant differences in age,
sex, sequential organ failure score, charlson combined index, anion gap, albumin, blood phosphate, SIG, WBC, Hb, red
blood cell distribution width, PLT, creatinine, blood urea nitrogen, PT, PaO., total blood calcium, blood magnesium,
norepinephrine, mechanical ventilation, continuous renal replacement therapy, hypertension, atrial fibrillation, liver cirrhosis,
acute pancreatitis, myocardial infarction, cardiac arrest, sepsis, and hospitalization time between the survival and death
groups (all P<0.05). RCS showed that there was a non- linear relationship between SIG and the risk of 90 d all- cause
mortality in patients with AKI (P=0.010). According to the optimal SIG cut-off value (4.87 mmol/L), the patients were divided
into low SIG group (<4.87 mmol/L, n=4 592) and high SIG group (= 4.87 mmol/L, n=4 526). The 30 and 90 d‘all+cause
mortality in the low SIG group were 19.60% and 26.26%, and in the high SIG group were 33.65% and 40.96%, respectively
(both P<0.01). Kaplan—Meier survival curve showed that compared with the low SIG group, the high SIG group’had lower 30
and 90 d cumulative survival rates (both P<0.01). Multivariate Cox regression analysis showed that-elevated SIG was an
independent risk factor for 30 and 90 d all-cause mortality in critically ill patients with AKI (both P<<0.01). Subgroup analysis
showed that, except for age and hypertension, most subgroup stratification factors had no significant impact on the
relationship between SIG levels and 90 d all-cause mortality. Conclusion Elevated SIG (= 4.87"'mmol/L) is an independent
risk factor for all-cause mortality in critically ill patients with AKI. SIG has a certain predictive value for the prognosis of
critically ill patients with AKI, and helps clinicians to identify the population with poor prognosis early.
[ Key words ] Strong ion gap: Acute kidney injury; Prognosis
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1 PIALEH IR o
Il PRAFAIE TG (n=6 058) BET#H (n=3 060) Yz P
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SOFA 53 (43) 7.09 +3.86 9.42 + 4.44 25772 <0.001
BIRBRA IR ()) 537 +2.81 7.04 +2.94 -26.349 <0.001
AG(mmol/L) 15.17 + 4.56 16.86 + 5.46 -15.584 <0.001
MM (g/L) 30.45 +6.23 28.63 £ 6.76 12.829 <0.001
ML (mmol/1.) 1.22+048 1.36 +0.59 -12.313 <0.001
SIG(mmol/L) 426(1.82,7.10) 6.07(3.41,9.43) -19.088 <0.001
WBC( x 107/L) 11.60(8.10,16.10) 12.50(8.60,18.20) -7.248 <0.001
Hh(g/L) 109.87 + 23.46 104.58 + 24.03 10.079 <0.001
LT 53T 58 (%) 14.99 +2.20 16.10 +2.77 -20.784 <0.001
PLT( x 10°/L) 185.00(130.00,253.00) 178.00(112.00,260.00) 3.419 0.001
JILEF ( umol/L) 88.40(61.88,132.60) 114.92(79.56,176.80) ~15.334 <0.001
RE A (mmol/L) 6.94(4.75,10.95) 10.22(6.57,16.79) -22.331 <0.001
PT(s) 14.50(12.80,17.00) 15.50(13.40,20.50) -15.593 <0.001
Pa0,(mmHg) 104.00(64.00,208.00) 88.00(54.00,154.00) 11.471 <0.001
ILEES (mmol/L) 2.04+0.25 2.03+0.25 2.261 0.024
M4 (mmol/L) 7.50(6.06,9.78) 7.61(5.94,10.17) -0.567 0.571
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SEBERHE () 12.96(7.96,21.63) 9.71(4.73,17.00) 18.309 <0.001
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WA HR(95%CI) P
R
< 65(n=4 265) 1.322(1.159~1.509) < 0.001
= 65(n=4 853) 1.245(1.127~1.375) <0.001
R
i (=3852) 1247(1.106~1.405)  <<0.001
Ui (1=5266) 1290(1.161~1438)  <0.001
SOFAF4
<8n=4732) 1.277(1.129~1.445) < 0.001
= §(n=4386) 1238(1116~1.374) < 0.001
LI
% (1=5297) 1353(1.220~1.500) << 0.001
2 (1=3821) 11541019-1307) 0025
51
5 (1=6206) 1.288(1.166~1.422) < 0.001
R@=2912) 1194(1.046~1.363) < 0.001
AL
# (=7872) 1.279%(1.172~1.396) < 0.001
7 (":.l 246) 1.227(1.015~1.483) 0.035
S %
& =8 785) 1.270(1,172~1.376) < D.001
1.128(0.657~1.940) 0.662
1237(L137-1347) < 0.001
1.467(1.176~1.831) 0.001
1.275(1.173~1.386) <0.001
1.235(0.964~1.583) <0.095
1.207(0.985~1 478) 0.069
& (=1215) 1.275(1.170~1.390) <0.001
AL E BHCIRTT
#Hin=8212) 1.257(1.154~1.369) < 0.001
J2(n=906) 1.119(0.898~1.394) 0317
LIk i
1 (1=1496) 1.119(0.895~1.400) 0325
i (n=7622) 1.25%(1.156~1.371) <0.001
EPE EigE
T (=5178) 1.273(1.128~1.436) < 0.001
S (=3 940) 1.264(1.138~1.404) <0.001
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