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[Abstract] Objective To analysis the relationship between the lactate-to-albumin ratio (LAR) and the 28-day
prognosis in patients with sepsis. Methods Based on the Medical Information Mart for Intensive Care-IV (MIMIC-IV)
database, patients with sepsis aged =18 years were selected. Patients were divided into survival and death groups

according to their 28-day prognosis. The LAR was divided into quartiles: Q1 (LAR < 0.45), Q2 (0.45<LAR < 0.70), Q3
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(0.70=<LAR < 1.18), and Q4 (LAR=1.18); and into two groups based on the median LAR: low LAR group (LAR<0.70)
and high LAR group (LAR > 0.70). Demographic characteristics, comorbidities, laboratory indicators, clinical treatments,
and disease severity scores of patients were extracted. LAR was included as a continuous variable and a four-category
variable in multiple Logistic regression models, with trend tests performed. Subgroup analyses were conducted based
on gender, age, comorbidities, and sequential organ failure assessment (SOFA) score. Receiver operator characteristic
curve (ROC curves) were plotted to analyze the predictive efficacy of lactate, albumin (Alb), LAR and SOFA score
for the prognosis of sepsis patients. Kaplan-Meier survival curves were plotted to compare the difference of 28-day
cumulative survival rates of sepsis patients in the high and low LAR groups. Results A total of 9 169 patients
with sepsis were included, with 6 799 in the survival group and 2 370 in the death group. Compared with the survival
group, the death group had older age [years: 70.80 (58.64, 82.25) vs. 65.07 (53.56, 76.92)], higher levels of potassium,
creatinine, blood urea nitrogen (BUN), white blood cell count (WBC), lactate, LAR, SOFA score, simplified acute
physiology score Il (SAPSII'), and higher proportions of chronic obstructive pulmonary disease (COPD), heart failure, use
of vasopressors within 48 hours, and continuous renal replacement therapy (CRRT) [potassium (mmol/L): 5.0 (4.5, 5.7)
vs. 4.8 (4.4, 5.4), creatinine (umol/L): 132.60 (88.40, 212.16) vs. 97.24(70.72, 159.12), BUN (mmol/L): 11.42 (7.14,
18.56) vs. 7.85(5.25,13.57), WBC (X 10°/L): 13.1 (8.7, 19.1) vs. 11.4 (7.6, 16.4), lactate (mmol/L): 2.9 (1.8, 5.1) vs. 2.0
(1.4, 3.1), LAR: 1.03 (0.63, 1.88) vs. 0.62 (0.42, 0.98), SOFA score: 9 (6, 12) vs. 6 (4, 8), SAPS Il score: 52 (42, 64) vs.
38 (30, 47), COPD: 8.19% (194/2 370) vs. 6.57% (447/6 799), heart failure: 29.96% (710/2 370) vs. 26.31% (1 789/6 799),
use of vasopressors within 48 hours: 62.19% (1 474/2 370) vs. 37.56% (2 554/6 799), CRRT: 19.45% (461/2 370) vs.
9.56% (650/6 799), all P < 0.05], while lower levels of body weight, chloride, calcium, hemoglobin (Hb), platelet count
(PLT), Alb and lower proportions of hypertension were observed in the death group [body weight (kg): 75.8 (63.6, 92.3)
vs. 78.7 (66.5, 95.0), chloride (mmol/L): 104 (98, 109) vs. 104 (100, 108), calcium (mmol/L): 1.07 (1.00, 1.15) vs. 1.09
(1.03, 1.15), Hb (¢/L): 103 (87, 120) vs. 105 (90, 121), PLT (X 10°/L): 173 (104, 246) vs. 174 (118, 243), Alb (g/L):
29 (24, 34) vs. 33 (28, 37), hypertension: 35.36% (838/2 370) vs. 38.34% (2 607/6 799), all P < 0.05]. In the Logistic
regression model adjusted for all confounding factors, the odds ratio (OR) and 95% confidence interval (95%CI) of LAR
were 1.74 (1.64-1.85), P < 0.001; when LAR was treated as a four-category variable, the OR values of Q2, Q3, and Q4
increased progressively compared with Q1, being 1.49 (1.22-1.82), 2.27 (1.88-2.75), and 5.05 (4.20-6.08), respectively,
P < 0.001. Subgroup analyses showed that LAR was an independent risk factor for the 28-day prognosis of sepsis in
different subgroups based on gender, age, comorbidities, and SOFA score (all P < 0.001), with no interaction effects with
the subgroup variables (all P > 0.05). ROC curve analysis showed that the AUC of LAR predicted the 28-day prognosis
of patients with sepsis was 0.688 (0.675-0.700), higher than that of lactate [0.655 (0.642-0.668)] and Alb [0.636 (0.623—
0.649)], both P < 0.001, and not significantly lower than that of SOFA score [0.699 (0.687-0.712), P = 0.108]. Kaplan-
Meier survival analysis showed that the 28-day cumulative survival rate was significantly higher in the low LAR group
than in the high LAR group (Log-Rank test: y > = 533.24, P < 0.001). Conclusion LAR is an independent risk factor
for the 28-day prognosis of sepsis patients. Higher LAR is associated with adverse outcomes, and its predictive efficacy
is superior to that of lactate and albumin.
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