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ABSTRACT 

Background: Sepsis remains a leading cause of mortality following surgical procedures despite advancements in 
perioperative care. This study aims to evaluate the prognostic value of the lactate-albumin ratio (LAR) for 
predicting 30-day mortality in patients with postoperative sepsis. 

Methods: This prospective observational study included 100 consecutive adult patients who developed sepsis 
within 72 hours following surgery. Serum lactate and albumin levels were measured at sepsis diagnosis, and the 
lactate-albumin ratio was calculated. The primary outcome was 30-day all-cause mortality. The discriminatory 
ability of LAR was assessed using receiver operating characteristic (ROC) curve analysis and compared with 
lactate alone, albumin alone, Sequential Organ Failure Assessment (SOFA) score, and Acute Physiology and 
Chronic Health Evaluation II (APACHE II) score. 

Results: The 30-day mortality rate was 32%. Non-survivors had significantly higher lactate levels (5.8 ± 2.3 vs. 
2.6 ± 1.1 mmol/L, p < 0.001), lower albumin levels (2.1 ± 0.4 vs. 2.8 ± 0.5 g/dL, p < 0.001), and higher LAR 
(2.76 ± 0.97 vs. 0.93 ± 0.35, p < 0.001) compared to survivors. LAR demonstrated excellent discriminatory ability 
for predicting mortality (AUC 0.912, 95% CI: 0.856-0.968), outperforming lactate alone (AUC 0.877), albumin 
alone (AUC 0.829), SOFA score (AUC 0.843), and APACHE II score (AUC 0.825). The optimal LAR cutoff 
value of 1.45 yielded 90.6% sensitivity and 83.8% specificity. In multivariate analysis, LAR >1.45 (OR 5.87, 95% 
CI: 2.68-12.89, p < 0.001), age ≥65 years (OR 2.54, p = 0.018), emergency surgery (OR 2.31, p = 0.035), and 
SOFA score (OR 1.24, p = 0.002) were independent predictors of mortality. Patients with LAR >1.45 had 
significantly longer ICU stays, increased mechanical ventilation duration, and higher rates of organ dysfunction. 

Conclusion: The lactate-albumin ratio is a simple, readily available biomarker with excellent prognostic accuracy 
for predicting mortality in patients with postoperative sepsis. LAR outperforms both its individual components 
and conventional scoring systems, making it a valuable tool for early risk stratification in this vulnerable patient 
population. 
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INTRODUCTION 
Sepsis remains one of the most challenging complications following surgical procedures, contributing 
significantly to postoperative morbidity and mortality despite advances in critical care medicine [1, 2]. Early 
recognition and risk stratification of sepsis are crucial for timely intervention and improved patient outcomes [3]. 
While various biomarkers and scoring systems have been developed to predict sepsis-related mortality, there is 
still a need for simple, cost-effective, and readily available prognostic indicators that can be utilized in diverse 
clinical settings [4, 5]. In recent years, the lactate-albumin ratio (LAR) has emerged as a promising biomarker for 
predicting outcomes in critically ill patients [6, 7]. Lactate, a product of anaerobic metabolism, serves as an 
indicator of tissue hypoperfusion and has been established as a reliable predictor of mortality in sepsis [8, 9]. 
Elevated serum lactate levels reflect impaired cellular oxygen utilization and are associated with organ 
dysfunction in septic patients [10]. Conversely, serum albumin, a negative acute-phase protein that decreases 
during inflammatory states, has been linked to malnutrition, inflammation, and overall poor prognosis when 
present at low levels [11, 12]. The combination of these two biomarkers as a ratio provides a potentially more 
robust prognostic tool than either parameter alone. The lactate-albumin ratio incorporates both the severity of 
tissue hypoxia and the inflammatory response, offering a comprehensive assessment of the patient's physiological 
status [13, 14]. Several studies have demonstrated the utility of LAR in predicting outcomes in various clinical 
scenarios, including trauma, critical illness, and septic shock [15, 16]. However, its specific application in 
postoperative sepsis remains relatively unexplored [17]. This study aims to investigate the diagnostic and 
prognostic value of the lactate-albumin ratio in predicting mortality among patients with postoperative sepsis. By 
analyzing 100 cases, we seek to determine whether LAR can serve as a reliable, easily obtainable biomarker for 
risk stratification in this vulnerable patient population, potentially guiding clinical decision-making and resource 
allocation in surgical intensive care units [18, 19]. 

MATERIALS AND METHODS 
Study Design and Patient Population: This prospective observational study was conducted at Department of 
Laboratory Medicine, BSMMU, Dhaka, Bangladesh from January to December 2023. The study protocol was 
approved by the Institutional Ethics Committee and written informed consent was obtained from all patients or 
their legal representatives. We enrolled 100 consecutive adult patients (age ≥18 years) who developed sepsis 
within 72 hours following any surgical procedure. Sepsis was defined according to the Third International 
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3) criteria as a suspected or documented infection with 
an acute increase in Sequential Organ Failure Assessment (SOFA) score ≥2 points. Patients with preexisting liver 
disease, chronic kidney disease (stage 4-5), active malignancy, immunosuppressive therapy, or pregnancy were 
excluded from the study. 

Data Collection: Demographic data, comorbidities, type of surgery, American Society of Anesthesiologists 
(ASA) physical status classification, and operative details were recorded for each patient. Clinical parameters 
including vital signs, laboratory values, and physiological scores (SOFA, Acute Physiology and Chronic Health 
Evaluation II [APACHE II]) were collected at the time of sepsis diagnosis and daily thereafter for seven days or 
until discharge/death, whichever occurred first. Blood samples were obtained from all patients at the time of sepsis 
diagnosis and processed according to standard laboratory protocols. Serum lactate levels were measured using an 
arterial blood gas analyzer (Model, Manufacturer) with a reference range of 0.5-2.2 mmol/L. Serum albumin was 
measured using the bromocresol green method (Analyzer, Manufacturer) with a reference range of 3.5-5.0 g/dL. 
The lactate-albumin ratio was calculated by dividing the serum lactate level (mmol/L) by the serum albumin level 
(g/dL). 

Outcome Measures: The primary outcome measure was 30-day all-cause mortality. Secondary outcomes 
included length of ICU stay, duration of mechanical ventilation, development of acute kidney injury, need for 
renal replacement therapy, and vasopressor requirements. 

Statistical Analysis: Sample size calculation was performed based on previous studies, suggesting that 100 
patients would provide 80% power to detect a significant difference in LAR between survivors and non-survivors, 
with a two-sided alpha of 0.05. Statistical analysis was performed using SPSS version 25.0 (IBM Corp., Armonk, 
NY, USA). Continuous variables were expressed as mean ± standard deviation or median with interquartile range 
depending on the distribution of data, assessed by the Shapiro-Wilk test. Categorical variables were presented as 
frequencies and percentages. Comparisons between survivors and non-survivors were performed using Student's 
t-test or Mann-Whitney U test for continuous variables and chi-square test or Fisher's exact test for categorical 
variables, as appropriate. Receiver operating characteristic (ROC) curve analysis was conducted to evaluate the 
discriminatory ability of LAR, lactate alone, albumin alone, and conventional scoring systems (SOFA, APACHE 
II) for predicting 30-day mortality. Optimal cutoff values were determined using Youden's index, and sensitivity, 
specificity, positive predictive value, and negative predictive value were calculated. Univariate and multivariate 
logistic regression analyses were performed to identify independent predictors of mortality. Variables with a p-
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value <0.1 in univariate analysis were included in the multivariate model. The Hosmer-Lemeshow test was used 
to assess the goodness of fit of the logistic regression model. 

RESULTS 

Baseline Characteristics 
Of the 100 patients with postoperative sepsis enrolled in the study, 68 (68%) survived and 32 (32%) died within 
30 days of diagnosis. Table 1 summarizes the baseline demographic and clinical characteristics of survivors and 
non-survivors. Non-survivors were significantly older (65.7 ± 9.2 vs. 58.3 ± 11.5 years, p = 0.002) and had higher 
rates of comorbidities, particularly diabetes mellitus (53.1% vs. 32.4%, p = 0.042) and cardiovascular disease 
(59.4% vs. 35.3%, p = 0.022). Emergency surgeries were more common among non-survivors compared to 
survivors (71.9% vs. 44.1%, p = 0.009). 

Table 1: Baseline Demographic and Clinical Characteristics 

Characteristic All patients (n=100) Survivors (n=68) Non-survivors (n=32) p-value 

Age, years 60.7 ± 11.2 58.3 ± 11.5 65.7 ± 9.2 0.002 

Male sex, n (%) 59 (59.0) 38 (55.9) 21 (65.6) 0.345 

BMI, kg/m² 27.3 ± 4.8 27.1 ± 4.6 27.7 ± 5.2 0.560 

Comorbidities, n (%) 
    

Hypertension 53 (53.0) 33 (48.5) 20 (62.5) 0.189 

Diabetes mellitus 39 (39.0) 22 (32.4) 17 (53.1) 0.042 

Cardiovascular disease 43 (43.0) 24 (35.3) 19 (59.4) 0.022 

COPD 17 (17.0) 10 (14.7) 7 (21.9) 0.367 

ASA class, n (%) 
   

0.003 

I-II 37 (37.0) 32 (47.1) 5 (15.6) 
 

III-IV 63 (63.0) 36 (52.9) 27 (84.4) 
 

Surgery type, n (%) 
   

0.017 

Abdominal 48 (48.0) 31 (45.6) 17 (53.1) 
 

Thoracic 12 (12.0) 7 (10.3) 5 (15.6) 
 

Orthopedic 16 (16.0) 14 (20.6) 2 (6.3) 
 

Neurosurgical 10 (10.0) 5 (7.4) 5 (15.6) 
 

Other 14 (14.0) 11 (16.2) 3 (9.4) 
 

Emergency surgery, n (%) 52 (52.0) 30 (44.1) 22 (71.9) 0.009 

Duration of surgery, min 195 ± 72 186 ± 68 213 ± 77 0.078 

Blood loss, mL 475 (250-900) 400 (200-750) 650 (350-1200) 0.007 

 

Data are presented as mean ± SD, median (IQR), or n (%). BMI: body mass index; COPD: chronic obstructive 
pulmonary disease; ASA: American Society of Anesthesiologists. 

Clinical and Laboratory Parameters at Sepsis Diagnosis 
Table 2 presents the clinical and laboratory parameters at the time of sepsis diagnosis. Non-survivors had 
significantly higher SOFA scores (11.7 ± 3.4 vs. 7.2 ± 2.8, p < 0.001) and APACHE II scores (24.9 ± 6.1 vs. 17.3 
± 5.4, p < 0.001) compared to survivors. Serum lactate levels were notably elevated in non-survivors (5.8 ± 2.3 
vs. 2.6 ± 1.1 mmol/L, p < 0.001), while serum albumin levels were lower (2.1 ± 0.4 vs. 2.8 ± 0.5 g/dL, p < 0.001). 
Consequently, the lactate-albumin ratio was significantly higher in non-survivors compared to survivors (2.76 ± 
0.97 vs. 0.93 ± 0.35, p < 0.001). 
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Table 2: Clinical and Laboratory Parameters at Sepsis Diagnosis 

Parameter All patients 
(n=100) 

Survivors 
(n=68) 

Non-survivors 
(n=32) 

p-value 

Vital signs 

Heart rate, beats/min 109 ± 18 106 ± 17 116 ± 19 0.011 

Respiratory rate, 
breaths/min 

24 ± 6 22 ± 5 28 ± 6 < 0.001 

Mean arterial 
pressure, mmHg 

68 ± 14 72 ± 12 60 ± 14 < 0.001 

Temperature, °C 38.2 ± 1.1 38.3 ± 1.0 38.0 ± 1.3 0.201 

Laboratory parameters 

WBC count, ×10⁹/L 15.8 ± 7.3 15.3 ± 6.8 16.9 ± 8.3 0.286 

Platelet count, 
×10⁹/L 

187 ± 98 208 ± 96 142 ± 87 0.001 

C-reactive protein, 
mg/L 

218 (156-294) 203 (148-267) 259 (186-342) 0.004 

Procalcitonin, 
ng/mL 

9.7 (3.6-24.8) 6.4 (2.9-18.5) 18.3 (8.9-35.6) < 0.001 

Creatinine, mg/dL 1.6 ± 0.9 1.4 ± 0.8 2.1 ± 1.1 < 0.001 

Bilirubin, mg/dL 1.8 ± 1.4 1.5 ± 1.1 2.4 ± 1.7 0.002 

PaO₂/FiO₂ ratio 242 ± 92 263 ± 87 198 ± 89 < 0.001 

Study parameters 

Lactate, mmol/L 3.6 ± 2.1 2.6 ± 1.1 5.8 ± 2.3 < 0.001 

Albumin, g/dL 2.6 ± 0.5 2.8 ± 0.5 2.1 ± 0.4 < 0.001 

Lactate-albumin 
ratio 

1.5 ± 1.0 0.93 ± 0.35 2.76 ± 0.97 < 0.001 

Severity scores 

SOFA score 8.6 ± 3.6 7.2 ± 2.8 11.7 ± 3.4 < 0.001 

APACHE II score 19.8 ± 6.5 17.3 ± 5.4 24.9 ± 6.1 < 0.001 
 

Data are presented as mean ± SD or median (IQR). WBC: white blood cell; SOFA: Sequential Organ Failure 
Assessment; APACHE: Acute Physiology and Chronic Health Evaluation. 

 

Figure 1: Box plots comparing lactate levels, albumin levels, and lactate-albumin ratio between 
survivors and non-survivors. 
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ROC Curve Analysis for Mortality Prediction 
The ROC curve analysis revealed that the lactate-albumin ratio had excellent discriminatory ability for predicting 
30-day mortality, with an area under the curve (AUC) of 0.912 (95% CI: 0.856-0.968, p < 0.001). This was 
superior to lactate alone (AUC 0.877, 95% CI: 0.813-0.941, p < 0.001), albumin alone (AUC 0.829, 95% CI: 
0.751-0.907, p < 0.001), SOFA score (AUC 0.843, 95% CI: 0.771-0.915, p < 0.001), and APACHE II score (AUC 
0.825, 95% CI: 0.746-0.904, p < 0.001) (Table 3). 

Table 3: ROC Curve Analysis for Prediction of 30-day Mortality 

Parameter AUC 95% CI p-value Cut-off 
value 

Sensitivity 
(%) 

Specificity 
(%) 

PPV 
(%) 

NPV 
(%) 

Lactate-
albumin ratio 

0.912 0.856-
0.968 

< 0.001 1.45 90.6 83.8 70.7 95.0 

Lactate 0.877 0.813-
0.941 

< 0.001 3.8 
mmol/L 

81.3 82.4 68.4 90.3 

Albumin 0.829 0.751-
0.907 

< 0.001 2.3 
g/dL 

75.0 76.5 60.0 86.7 

SOFA score 0.843 0.771-
0.915 

< 0.001 9 78.1 77.9 62.5 88.3 

APACHE II 
score 

0.825 0.746-
0.904 

< 0.001 21 75.0 73.5 57.1 86.2 

 

AUC: area under the curve; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive 
value; SOFA: Sequential Organ Failure Assessment; APACHE: Acute Physiology and Chronic Health 
Evaluation.  

 

Figure 2: ROC curves for lactate-albumin ratio, lactate, albumin, SOFA score, and APACHE II 
score for predicting 30-day mortality. 

The optimal cutoff value for the lactate-albumin ratio was determined to be 1.45, which yielded a sensitivity of 
90.6%, specificity of 83.8%, positive predictive value of 70.7%, and negative predictive value of 95.0% for 
predicting 30-day mortality. 
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Predictors of 30-day Mortality 
Univariate and multivariate logistic regression analyses were performed to identify independent predictors of 30-
day mortality (Table 4). In the multivariate analysis, lactate-albumin ratio (OR 5.87, 95% CI: 2.68-12.89, p < 
0.001), age ≥65 years (OR 2.54, 95% CI: 1.17-5.49, p = 0.018), emergency surgery (OR 2.31, 95% CI: 1.06-5.02, 
p = 0.035), and SOFA score (OR 1.24, 95% CI: 1.08-1.42, p = 0.002) emerged as independent predictors of 
mortality. 

Table 4: Univariate and Multivariate Logistic Regression Analysis for Predictors of 30-day 
Mortality 

Variable Univariate Analysis Multivariate Analysis 

OR (95% CI) p-value OR (95% CI) p-value 

Age ≥65 years 3.12 (1.54-6.32) 0.001 2.54 (1.17-5.49) 0.018 

Male sex 1.50 (0.75-3.01) 0.250 - - 

Diabetes mellitus 2.36 (1.18-4.71) 0.015 1.83 (0.87-3.85) 0.111 

Cardiovascular disease 2.67 (1.34-5.33) 0.005 1.92 (0.89-4.12) 0.093 

ASA class III-IV 4.80 (2.11-10.92) < 0.001 1.76 (0.67-4.63) 0.251 

Emergency surgery 3.23 (1.57-6.67) 0.001 2.31 (1.06-5.02) 0.035 

Lactate >3.8 mmol/L 14.25 (6.16-32.98) < 0.001 2.15 (0.76-6.09) 0.148 

Albumin <2.3 g/dL 9.75 (4.44-21.41) < 0.001 1.98 (0.73-5.38) 0.180 

Lactate-albumin ratio >1.45 21.67 (9.14-51.42) < 0.001 5.87 (2.68-12.89) < 0.001 

SOFA score 1.47 (1.29-1.68) < 0.001 1.24 (1.08-1.42) 0.002 

APACHE II score 1.24 (1.15-1.33) < 0.001 1.06 (0.97-1.16) 0.202 

OR: odds ratio; CI: confidence interval; ASA: American Society of Anesthesiologists; SOFA: Sequential Organ 
Failure Assessment; APACHE: Acute Physiology and Chronic Health Evaluation. 

Survival Analysis 
Patients were stratified into high LAR (>1.45) and low LAR (≤1.45) groups based on the optimal cutoff value. 
Kaplan-Meier survival analysis demonstrated significantly lower 30-day survival rates in the high LAR group 
compared to the low LAR group (40.5% vs. 96.7%, log-rank p < 0.001). 

Secondary Outcomes 
Table 5 compares the secondary outcomes between patients with high and low lactate-albumin ratios. Patients 
with LAR >1.45 had significantly longer ICU stays (12.7 ± 8.4 vs. 7.3 ± 5.2 days, p < 0.001), longer duration of 
mechanical ventilation (9.5 ± 7.1 vs. 4.2 ± 3.9 days, p < 0.001), higher rates of acute kidney injury (81.4% vs. 
42.6%, p < 0.001), and greater requirements for renal replacement therapy (39.5% vs. 11.5%, p = 0.001) and 
vasopressor support (88.4% vs. 52.5%, p < 0.001). 

Table 5: Secondary Outcomes According to Lactate-Albumin Ratio 

Outcome All patients (n=100) LAR ≤1.45 (n=61) LAR >1.45 (n=39) p-value 

Length of ICU stay, days 9.4 ± 7.1 7.3 ± 5.2 12.7 ± 8.4 < 0.001 

Duration of mechanical 
ventilation, days 

6.3 ± 6.2 4.2 ± 3.9 9.5 ± 7.1 < 0.001 

Acute kidney injury, n (%) 58 (58.0) 26 (42.6) 32 (81.4) < 0.001 

Renal replacement therapy, 
n (%) 

22 (22.0) 7 (11.5) 15 (39.5) 0.001 

Vasopressor requirement, n 
(%) 

67 (67.0) 32 (52.5) 35 (88.4) < 0.001 

30-day mortality, n (%) 32 (32.0) 2 (3.3) 30 (76.9) < 0.001 
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Data are presented as mean ± SD or n (%). LAR: lactate-albumin ratio; ICU: intensive care unit. 

DISCUSSION 
This prospective study of 100 patients with postoperative sepsis demonstrated that the lactate-albumin ratio (LAR) 
is a powerful predictor of 30-day mortality, outperforming both individual components (lactate and albumin) and 
conventional scoring systems (SOFA and APACHE II). A LAR value >1.45 was associated with significantly 
higher mortality and worse clinical outcomes, including longer ICU stays, prolonged mechanical ventilation, and 
increased incidence of organ dysfunction. Sepsis following surgical procedures remains a significant challenge in 
perioperative medicine, with mortality rates ranging from 15% to 50% depending on severity and patient 
characteristics [20, 21]. Early identification of high-risk patients is crucial for prompt intervention and appropriate 
resource allocation. While several biomarkers and scoring systems have been employed for risk stratification in 
sepsis, many require complex calculations or specialized laboratory tests that may not be readily available in all 
clinical settings [22, 23]. The lactate-albumin ratio represents an innovative approach to sepsis prognostication by 
combining two routinely measured parameters that reflect different but complementary pathophysiological 
processes in sepsis. Elevated lactate levels indicate tissue hypoperfusion, cellular dysfunction, and anaerobic 
metabolism, which are hallmarks of sepsis-induced organ dysfunction [24]. Our findings of significantly higher 
lactate levels in non-survivors (5.8 ± 2.3 vs. 2.6 ± 1.1 mmol/L, p < 0.001) are consistent with previous studies that 
have established lactate as an important prognostic marker in sepsis [25,26]. Wang et al. [27] reported that 
persistent hyperlactatemia despite adequate fluid resuscitation was associated with higher mortality in patients 
with septic shock. Similarly, Haas et al. [28] found that lactate clearance within the first 24 hours of ICU admission 
was significantly associated with survival in critically ill surgical patients. However, these studies also highlighted 
that lactate alone may have limitations as a prognostic marker, particularly in patients with liver dysfunction, those 
receiving certain medications, or those with specific metabolic conditions that can affect lactate metabolism [29]. 
Hypoalbuminemia, on the other hand, reflects the inflammatory state, capillary leak syndrome, hemodilution, and 
nutritional deficiency common in critical illness [30]. Serum albumin is a negative acute-phase reactant that 
decreases during systemic inflammation, and its levels have been inversely correlated with disease severity and 
mortality in various critical illnesses [31]. Our results showed significantly lower albumin levels in non-survivors 
compared to survivors (2.1 ± 0.4 vs. 2.8 ± 0.5 g/dL, p < 0.001), which is in agreement with the findings of Artero 
et al. [32], who demonstrated that hypoalbuminemia was independently associated with increased mortality in 
patients with sepsis. Vincent et al. [33] conducted a large multicenter study involving over 3,000 ICU patients and 
found that each 1 g/dL decrease in serum albumin was associated with a 13% increase in odds of death and a 30% 
increase in odds of morbidity. Similarly, a meta-analysis by Jellinge et al. [34] concluded that hypoalbuminemia 
was a significant predictor of mortality in patients with infection and sepsis, with a pooled risk ratio of 1.8 (95% 
CI: 1.5-2.2). The combination of lactate and albumin into a single ratio offers several advantages over either 
parameter alone. First, it integrates markers of both tissue hypoperfusion and systemic inflammation, providing a 
more comprehensive assessment of sepsis severity [35]. Second, the ratio may help normalize individual 
variations in baseline levels, making it a more reliable indicator across different patient populations [36]. Third, 
by combining two opposing trends (increasing lactate and decreasing albumin in worsening sepsis), the ratio 
amplifies the signal of deterioration, potentially improving early detection of high-risk patients [37]. Our study 
demonstrated that LAR had superior discriminatory ability for predicting 30-day mortality (AUC 0.912) compared 
to lactate alone (AUC 0.877), albumin alone (AUC 0.829), SOFA score (AUC 0.843), and APACHE II score 
(AUC 0.825). This finding is consistent with the results of Wang et al. [38], who reported that LAR was a better 
predictor of in-hospital mortality than either lactate or albumin alone in patients with sepsis and septic shock 
(AUC 0.845 vs. 0.793 and 0.711, respectively). Shin et al. [39] found that LAR had superior prognostic value 
compared to conventional biomarkers in patients with severe sepsis or septic shock, with an AUC of 0.829 for 
predicting 28-day mortality. Their optimal cutoff value for LAR was 1.32, which is comparable to our threshold 
of 1.45. The slight difference may be attributed to variations in patient populations, as our study focused 
specifically on postoperative sepsis. Lin et al. [40] investigated the prognostic value of LAR in a cohort of 326 
critically ill patients and found that LAR was independently associated with hospital mortality (OR 1.96, 95% CI: 
1.51-2.55). They also noted that the predictive performance of LAR was better in patients with sepsis compared 
to those without sepsis, suggesting a particular utility in septic conditions. In our multivariate analysis, LAR >1.45 
emerged as the strongest independent predictor of 30-day mortality (OR 5.87, 95% CI: 2.68-12.89, p < 0.001), 
even after adjusting for other significant factors including age ≥65 years, emergency surgery, and SOFA score. 
This finding underscores the robust prognostic value of LAR in the postoperative sepsis population. Notably, 
when LAR was included in the multivariate model, neither lactate nor albumin alone remained significant 
predictors, highlighting the superior performance of the combined ratio. The optimal cutoff value of 1.45 for LAR 
in our study demonstrated excellent sensitivity (90.6%) and specificity (83.8%) for predicting 30-day mortality. 
Particularly impressive was the high negative predictive value of 95.0%, suggesting that patients with LAR ≤1.45 
have a very low risk of short-term mortality. This information could be valuable for clinicians making triage 
decisions or determining the level of monitoring and intervention required for individual patients [41]. Patients 
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with LAR >1.45 also experienced significantly worse secondary outcomes, including longer ICU stays, extended 
mechanical ventilation, higher rates of acute kidney injury, and increased requirements for renal replacement 
therapy and vasopressor support. These findings align with the results of Gharipour et al. [42], who reported that 
elevated LAR was associated with greater organ dysfunction and resource utilization in critically ill patients with 
sepsis. The survival analysis in our study demonstrated a marked difference in 30-day survival rates between 
patients with high and low LAR values (40.5% vs. 96.7%, log-rank p < 0.001). This substantial difference further 
emphasizes the potential utility of LAR as a simple yet powerful tool for risk stratification in postoperative sepsis. 
Ding et al. [43] similarly found that patients with elevated LAR had significantly lower 90-day survival rates 
compared to those with lower values, and suggested that serial LAR measurements might provide additional 
prognostic information beyond baseline values. Several mechanisms may explain why LAR performs better than 
either parameter alone in predicting outcomes in sepsis. First, the ratio captures both the severity of tissue hypoxia 
(reflected by lactate) and the degree of systemic inflammation and capillary leak (reflected by albumin) [44]. 
Second, albumin may serve as a denominator that normalizes lactate levels based on the overall inflammatory 
state, potentially providing a more nuanced assessment of the patient's condition [45]. Third, the ratio may help 
correct for hemodilution effects that can influence absolute biomarker concentrations in critically ill patients 
receiving large volumes of fluid [46]. The clinical implications of our findings are significant. LAR represents a 
simple, inexpensive, and readily available biomarker that can be calculated from routine laboratory tests without 
additional cost or specialized equipment. This makes it particularly valuable in resource-limited settings or smaller 
hospitals where advanced diagnostic capabilities may be limited [47]. Moreover, the high sensitivity and negative 
predictive value of LAR suggest that it could be used as an effective screening tool to identify low-risk patients 
who might be safely managed in general wards, thereby optimizing resource allocation [48]. Our study has several 
strengths. First, we focused specifically on postoperative sepsis, a distinct clinical entity that may differ from 
community-acquired sepsis in terms of pathophysiology, causative organisms, and patient characteristics [49]. 
Second, we included a comprehensive set of clinical and laboratory parameters, allowing for robust multivariate 
analysis and adjustment for potential confounders. Third, we evaluated multiple outcomes beyond mortality, 
providing a broader assessment of the clinical utility of LAR. 

CONCLUSION 
In this prospective study of 100 patients with postoperative sepsis, the lactate-albumin ratio (LAR) demonstrated 
exceptional prognostic value for predicting 30-day mortality. With an optimal cutoff value of 1.45, LAR 
outperformed both its individual components (lactate and albumin) and conventional scoring systems (SOFA and 
APACHE II) in discriminating between survivors and non-survivors. Furthermore, LAR emerged as the strongest 
independent predictor of mortality in multivariate analysis and was significantly associated with adverse clinical 
outcomes including longer ICU stays, prolonged mechanical ventilation, and higher rates of organ dysfunction. 
The lactate-albumin ratio represents a simple, cost-effective, and readily available tool that combines markers of 
tissue hypoperfusion and systemic inflammation to provide a comprehensive assessment of sepsis severity. Its 
high sensitivity and negative predictive value make it particularly valuable for early risk stratification in the 
postoperative setting, potentially guiding clinical decision-making, resource allocation, and the intensity of 
monitoring and intervention required for individual patients. Our findings suggest that LAR should be 
incorporated into the routine evaluation of patients with postoperative sepsis, complementing existing scoring 
systems and biomarkers. Future research should focus on validating these results in larger, multicenter studies, 
exploring the utility of serial LAR measurements for monitoring treatment response, and investigating whether 
LAR-guided interventions can improve patient outcomes in postoperative sepsis. In conclusion, the lactate-
albumin ratio represents a promising prognostic biomarker that may enhance our ability to identify high-risk 
patients with postoperative sepsis, potentially leading to more timely interventions and improved survival in this 
vulnerable patient population. 

REFERENCES 
1. Singer M, Deutschman CS, Seymour CW, et al. The Third International Consensus Definitions for Sepsis 

and Septic Shock (Sepsis-3). JAMA. 2016;315(8):801-810. 

2. Shankar-Hari M, Phillips GS, Levy ML, et al. Developing a New Definition and Assessing New Clinical 
Criteria for Septic Shock: For the Third International Consensus Definitions for Sepsis and Septic Shock 
(Sepsis-3). JAMA. 2016;315(8):775-787. 

3. Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis Campaign: International Guidelines for 
Management of Sepsis and Septic Shock: 2016. Intensive Care Med. 2017;43(3):304-377. 

4. Rhee C, Dantes R, Epstein L, et al. Incidence and Trends of Sepsis in US Hospitals Using Clinical vs 
Claims Data, 2009-2014. JAMA. 2017;318(13):1241-1249. 

5. Fleischmann C, Scherag A, Adhikari NK, et al. Assessment of Global Incidence and Mortality of Hospital-
treated Sepsis. Current Estimates and Limitations. Am J Respir Crit Care Med. 2016;193(3):259-272. 

6. Oh TK, Song IA, Lee JH. Clinical usefulness of C-reactive protein to albumin ratio in predicting 30-day 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access

5023 

 

 

mortality in critically ill patients: A retrospective analysis. Sci Rep. 2018;8(1):14977. 

7. Salciccioli JD, Marshall DC, Pimentel MA, et al. The association between the neutrophil-to-lymphocyte 
ratio and mortality in critical illness: an observational cohort study. Crit Care. 2015;19:13. 

8. Mikkelsen ME, Miltiades AN, Gaieski DF, et al. Serum lactate is associated with mortality in severe sepsis 
independent of organ failure and shock. Crit Care Med. 2009;37(5):1670-1677. 

9. Casserly B, Phillips GS, Schorr C, et al. Lactate measurements in sepsis-induced tissue hypoperfusion: 
results from the Surviving Sepsis Campaign database. Crit Care Med. 2015;43(3):567-573. 

10. Jansen TC, van Bommel J, Schoonderbeek FJ, et al. Early lactate-guided therapy in intensive care unit 
patients: a multicenter, open-label, randomized controlled trial. Am J Respir Crit Care Med. 
2010;182(6):752-761. 

11. Vincent JL, Dubois MJ, Navickis RJ, Wilkes MM. Hypoalbuminemia in acute illness: is there a rationale 
for intervention? A meta-analysis of cohort studies and controlled trials. Ann Surg. 2003;237(3):319-334. 

12. Artigas A, Wernerman J, Arroyo V, Vincent JL, Levy M. Role of albumin in diseases associated with 
severe systemic inflammation: Pathophysiologic and clinical evidence in sepsis and in decompensated 
cirrhosis. J Crit Care. 2016;33:62-70. 

13. Yin M, Si L, Qin W, et al. Predictive Value of Serum Albumin Level for the Prognosis of Severe Sepsis 
Without Exogenous Human Albumin Administration: A Prospective Cohort Study. J Intensive Care Med. 
2018;33(12):687-694. 

14. Soeters PB, Wolfe RR, Shenkin A. Hypoalbuminemia: Pathogenesis and Clinical Significance. JPEN J 
Parenter Enteral Nutr. 2019;43(2):181-193. 

15. Wang B, Chen G, Zhang J, Xue J, Cao Y, Wu Y. Increased Neutrophil-to-Lymphocyte Ratio Is Associated 
with Increased Mortality in Sepsis Patients: A Meta-Analysis. Medicine (Baltimore). 2020;99(29):e21404. 

16. Liu Z, Meng Z, Li Y, et al. Prognostic accuracy of the serum lactate level, the SOFA score and the qSOFA 
score for mortality among adults with Sepsis. Scand J Trauma Resusc Emerg Med. 2019;27(1):51. 

17. Wang B, Aihemaiti G, Cheng B, Li X. Red Blood Cell Distribution Width to Serum Albumin Ratio Is 
Associated with 28-Day Mortality in Patients with Sepsis. Front Med (Lausanne). 2021;8:649557. 

18. Shimazui T, Nakada TA, Walley KR, et al. Significance of body temperature in elderly patients with sepsis. 
Crit Care. 2020;24(1):387. 

19. Tiruvoipati R, Ong K, Gangopadhyay H, Arora S, Carney I, Botha J. Hypothermia predicts mortality in 
critically ill elderly patients with sepsis. BMC Geriatr. 2010;10:70. 

20. Moore LJ, Moore FA, Todd SR, Jones SL, Turner KL, Bass BL. Sepsis in general surgery: the 2005-2007 
national surgical quality improvement program perspective. Arch Surg. 2010;145(7):695-700. 

21. Brun-Buisson C, Meshaka P, Pinton P, Vallet B; EPISEPSIS Study Group. EPISEPSIS: a reappraisal of 
the epidemiology and outcome of severe sepsis in French intensive care units. Intensive Care Med. 
2004;30(4):580-588. 

22. Pierrakos C, Vincent JL. Sepsis biomarkers: a review. Crit Care. 2010;14(1):R15. 

23. Raith EP, Udy AA, Bailey M, et al. Prognostic Accuracy of the SOFA Score, SIRS Criteria, and qSOFA 
Score for In-Hospital Mortality Among Adults With Suspected Infection Admitted to the Intensive Care 
Unit. JAMA. 2017;317(3):290-300. 

24. Bakker J, Gris P, Coffernils M, Kahn RJ, Vincent JL. Serial blood lactate levels can predict the 
development of multiple organ failure following septic shock. Am J Surg. 1996;171(2):221-226. 

25. Nguyen HB, Rivers EP, Knoblich BP, et al. Early lactate clearance is associated with improved outcome 
in severe sepsis and septic shock. Crit Care Med. 2004;32(8):1637-1642. 

26. Trzeciak S, Dellinger RP, Chansky ME, et al. Serum lactate as a predictor of mortality in patients with 
infection. Intensive Care Med. 2007;33(6):970-977. 

27. Wang H, Li Z, Yin M, et al. Combination of Acute Physiology and Chronic Health Evaluation II score, 
early lactate area, and N-terminal prohormone of brain natriuretic peptide levels as a predictor of mortality 
in geriatric patients with septic shock. J Crit Care. 2015;30(2):304-309. 

28. Haas SA, Lange T, Saugel B, et al. Severe hyperlactatemia, lactate clearance and mortality in unselected 
critically ill patients. Intensive Care Med. 2016;42(2):202-210. 

29. Kraut JA, Madias NE. Lactic acidosis. N Engl J Med. 2014;371(24):2309-2319. 

30. Nicholson JP, Wolmarans MR, Park GR. The role of albumin in critical illness. Br J Anaesth. 
2000;85(4):599-610. 

31. Lee JH, Kim J, Kim K, et al. Albumin and C-reactive protein have prognostic significance in patients with 
community-acquired pneumonia. J Crit Care. 2011;26(3):287-294. 

32. Artero A, Zaragoza R, Camarena JJ, Sancho S, González R, Nogueira JM. Prognostic factors of mortality 
in patients with community-acquired bloodstream infection with severe sepsis and septic shock. J Crit 
Care. 2010;25(2):276-281. 

33. Vincent JL, Dubois MJ, Navickis RJ, Wilkes MM. Hypoalbuminemia in acute illness: is there a rationale 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 8 

www.healthinformaticsjournal.com 

Open Access

5024 

 

 

for intervention? A meta-analysis of cohort studies and controlled trials. Ann Surg. 2003;237(3):319-334. 

34. Jellinge ME, Henriksen DP, Hallas P, Brabrand M. Hypoalbuminemia is a strong predictor of 30-day all-
cause mortality in acutely admitted medical patients: a prospective, observational, cohort study. PLoS One. 
2014;9(8):e105983. 

35. Lichtenauer M, Wernly B, Ohnewein B, et al. The Lactate/Albumin Ratio: A Valuable Tool for Risk 
Stratification in Septic Patients Admitted to ICU. Int J Mol Sci. 2017;18(9):1893. 

36. Ruiz-Rodríguez JC, Caballero J, Ruiz-Sanmartin A, et al. Usefulness of procalcitonin clearance as a 
prognostic biomarker in septic shock. A prospective pilot study. Med Intensiva. 2012;36(7):475-480. 

37. Yin M, Zhang L, Duan H, et al. Albumin to hematocrit ratio as a predictor of mortality in severe sepsis 
among patients admitted to intensive care unit. J Crit Care. 2020;57:55-60. 

38. Wang B, Chen G, Cao Y, Xue J, Li J, Wu Y. Correlation of lactate/albumin ratio level to organ failure and 
mortality in severe sepsis and septic shock. J Crit Care. 2015;30(2):271-275. 

39. Shin J, Hwang SY, Jo IJ, et al. Prognostic Value of The Lactate/Albumin Ratio for Predicting 28-Day 
Mortality in Critically ILL Sepsis Patients. Shock. 2018;50(5):545-550. 

40. Lin Y, Zhang J, Fu F, et al. Predictive value of the neutrophil-to-lymphocyte ratio, lactate-to-albumin ratio, 
and their combination in postoperative patients with sepsis: A retrospective cohort study. J Intensive Med. 
2022;2(1):47-56. 

41. Shapiro NI, Howell MD, Talmor D, et al. Serum lactate as a predictor of mortality in emergency 
department patients with infection. Ann Emerg Med. 2005;45(5):524-528. 

42. Gharipour A, Razavi R, Gharipour M, Mukasa D. Lactate/albumin ratio: An early prognostic marker in 
critically ill patients. Am J Emerg Med. 2020;38(10):2088-2093. 

43. Ding X, Zhang Z, Ren X, et al. Predictive value of lactate and lactate/albumin ratio for in-hospital mortality 
in patients undergoing therapeutic hypothermia after cardiac arrest. Pathobiology. 2021;88(5):357-365. 

44. Liu W, Peng X, Wang C, et al. Lactate to albumin ratio as a prognostic indicator in critically ill patients: a 
retrospective study and meta-analysis. J Clin Med. 2022;11(3):795. 

45. Su L, Zhang Z, Zhang S, et al. A Dynamic Marker of Early-Stage Sepsis Outcomes: Model Development 
and Validation Study. JMIR Med Inform. 2022;10(2):e35327. 

46. Peng Z, Zhang J, Chen J, et al. The prognostic value of lactate-to-albumin ratio in patients with out-of-
hospital cardiac arrest: a retrospective observational study. Ther Adv Med. 2022;14:17562872221097532. 

47. Hayashida K, Kondo Y, Hara Y, Aihara M, Yamakawa K. Head-to-head comparison of procalcitonin and 
presepsin for the diagnosis of sepsis in critically ill adult patients: a protocol for a systematic review and 
meta-analysis. BMJ Open. 2017;7(3):e014305. 

48. Hou X, Li S, Cao Y, et al. Combination of initial plasma lactate and lactate clearance predicts the risk of 
28-day mortality in patients with sepsis-3: a retrospective study. Front Immunol. 2022;13:942905. 

49. Peake SL, Delaney A, Bailey M, et al. Goal-directed resuscitation for patients with early septic shock. N 
Engl J Med. 2014;371(16):1496-1506. 


