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Abstract: Background: It is important to have sensitive markers for predicting morbidity and mortality in patients with sepsis to 

improve the outcomes of such patients. The aim of this study was to assess the prognostic value of Lactate to Albumin (L/A) ratio with 

lactate alone. Methods: This was a single-center retrospective cohort study. Patients that had a suspicion of sepsis. The primary 

outcome was prolonged ventilatory days and in-hospital stay, with a secondary outcome of in-hospital mortality. Results: A total of 350 

patients were included, of which most of the patients belonged to 40-50 years, and 56% were female.60% of patients were admitted to 

ICU, and of this 22.5% had ventilatory support for more than 7 days. The average in-hospital stay was 21+/-5.6 days. The overall in-

hospital mortality rate was 34.5%, with that being related to septic shock being as high as 72%. The area under the curve value for 

lactate was 0.68 (at 95% confidence interval, it is 0.61–0.70, p < 0.05) and for the L/A ratio was 0.72 (at 95% confidence interval, it is 

0.65–0.73, p < 0.05). The cutoff generated was 1.22 (sensitivity 62%, specificity 68%) for the L/A ratio in all septic patients The L/A 

ratio was a predictor of prolonged ventilatory days and in-hospital stay, as well as in-hospital mortality (OR 1.47, p < 0.05). Conclusion: 

The L/A ratio is a better prognostic indicator than lactate alone in patients with sepsis and septic shock for prolonged ventilatory stay, 

in-hospital stay, and in-hospital mortality.  
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1. Introduction 
 

According to global estimates, there are 31.5 million cases 

of sepsis worldwide each year, with over 5 million deaths 

(1). With overall mortality rates between 20 to 30%, it is to 

blame for around 30% of all hospital deaths (2, 3). Early 

diagnosis and prompt use of broad-spectrum antibiotics have 

been found to be the most important sepsis management 

factors (4–7). Delays in management have been linked to 

higher rates of mortality and morbidity (8, 9).  

 

It is still difficult to identify high-risk patients quickly, hence 

numerous efforts are being done to find conveniently 

available and affordable biomarkers that can be used to 

prognosticate and risk-strategize septic patients. Serum 

lactate, a proxy for tissue perfusion, and mortality in 

critically ill patients have a substantial independent 

connection, according to a wealth of literature (10, 11). In all 

patients with suspected sepsis, it is currently advised to get a 

serum lactate level during the first hour of presentation, and 

if the initial lactate is greater than 2 mmol/L, to repeat the 

measurement within 2-4 hours (12). But patients using 

metformin and albuterol (13), those with diabetic 

ketoacidosis (14), cancer (15), those who are intoxicated 

(16), those who have a hepatic or renal impairment (17, 18), 

and lastly, those who have received epinephrine (18) have 

all been reported to experience lactic acidosis (13). It is 

difficult to predict in these situations purely based on lactate 

levels. The lactate to albumin (L/A) ratio is one newly 

discovered sepsis indicator. A flaw in current main scoring 

systems, such as the SOFA score, could be fixed by 

including albumin and considering nutritional status in 

septic patients (19). There is evidence that in people with 

serious illnesses, serum albumin levels are correlated with 

morbidity and mortality (20). This ratio has been proven to 

be predictive of mortality and multiple organ failure in 

critically sick patients with sepsis, according to a growing 

body of literature. This is because lactate has limitations, 

and there is a need for a substitute marker of illness severity 

(7, 21, 22).  

 

Although encouraging, there are currently insufficient data, 

and before the L/A ratio can be used in clinical practice, it 

needs to be further validated. Hence, the aim of our study 

was to assess the prognostic value of Lactate to Albumin 

(L/A) ratio with lactate alone.  

 

2. Methods 
 

Between January 2022 and June 2022, this retrospective 

cohort study was carried out in the Department of Medicine 

in Sharda Hospital, Greater Noida. The Third International 

Consensus Definitions for Sepsis and Septic Shock (Sepsis-

3) guidelines describe sepsis as the presence of an infection 

along with indications of organ dysfunction, as measured by 

a Sequential [Sepsis-related] Organ Failure Assessment 

(SOFA) score of two points or higher (7). To maintain a 

mean arterial pressure of 65 mm Hg or higher and a serum 

lactate level of more than 2 mmol/L (>18 mg/dL) in the 

absence of hypovolemia, septic shock was considered (7).  

 

The study included all adult patients over the age of 18 who 

had the ICD-9 diagnoses of sepsis and septic shock, 350 

participants were identified. Participants in the study had to 

meet the sepsis-3 criteria. Patients who were admitted to the 

hospital and later got sepsis as a secondary diagnosis during 

their hospital stay, as well as patients who were diagnosed as 

septic patients but did not meet sepsis-3 criteria, were all 

excluded from the study. A semi-structured pro forma was 

collected data that had been taken from the patient's 

electronic medical record and anonymized. The lead 

investigator designed a standardized protocol for the data 
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extraction procedure prior to the data collection. The study 

team met with each other several times to standardize the 

data extraction process. Patient characteristics, vital signs at 

the time of ED presentation, laboratory results, disposition, 

duration of stay, mortality outcome, and interventions such 

as the use of antibiotics, mechanical ventilation, 

vasopressors, and steroids were among the variables 

gathered. According to the most recent Sepsis-3 guidelines, 

lactate levels were assessed at initial presentation (7). An 

albumin level was included in the study whether it was 

tested on admission or during the hospital stay because 

albumin has a half-life of approximately 20 days. In-hospital 

mortality was the main result. Statistical analysis was done 

with SPSS v21.  

 

3. Results 
 

Of the 350 patients included in the study, the most common 

age group was 40-50 years, 34.2%. Amongst the 350 

participants, 56% were female, 32.6% were smokers and 

their mean age was 44.2 ± 10.3 years. There was a total of 

59.4% of patients with septic shock. The most common 

patient comorbidities were diabetes mellitus (64.2%), 

hypertension (45.6%) dyslipidemia (42.3%), and coronary 

artery disease (23.4%). The average in-hospital stay was 

21+/-5.6 days for the patients that survived.  

 

Overall ICU admission was 60%, and it was found that the 

patients admitted to ICU that succumbed to the disease were 

found to have a higher rate of admission to ICU than those 

patients that recovered from the sepsis (72.3% vs 45.6%). 

The overall population that had ventilation for more than 7 

days was 22.5%. The overall in-hospital mortality rate was 

34.5%, with that being related to septic shock being as high 

as 72%.  

 

The average lactate/albumin ratio was 1.45 +/-1.22. The 

patients that survived had a lower mean lactate level (4.22+/-

0.99 mmol/L) vs those patients succumbed. The patients that 

were ventilated for longer than 7 days were also found to 

have lower albumin levels and higher L/A ratio (1.77 vs 

1.23), which was found to be statistically significant 

(p<0.05)  

 

The area under the curve value for lactate was 0.68 (at 95% 

confidence interval, it is 0.61–0.70, p < 0.05) and for the 

L/A ratio was 0.72 (at 95% confidence interval, it is 0.65–

0.73, p < 0.05).  

 

The cutoff generated was 1.22 (sensitivity 62%, specificity 

68%) for the L/A ratio in all septic patients The L/A ratio 

was a predictor of prolonged ventilatory days and in-hospital 

stay, as well as in-hospital mortality (OR 1.47, p < 0.05).  

 
ROC Curve for L/A Ratio VS Lactate 

 

4. Discussion 
 

Our study adds to the body of knowledge on the L/A ratio's 

potential utility as a prognostic indicator in sepsis patients. 

Despite being a well-researched prognostic indicator, the 

pathophysiology that can cause elevated serum lactate 

makes lactate interpretation difficult (13– 18). Furthermore, 

in high-risk individuals, normal lactate levels could be 

mistakenly regarded as a favorable prognosis. As a result, 

the L/A ratio's value in predicting the prognosis of sepsis 

patients is increased by the inclusion of albumin as a 

reflection of the nutritional state.  

 

When compared to lactate, several investigations have 

demonstrated that the L/A ratio has good discriminating 

power (24). Similar results were obtained when Lichtenauer 

et al. (21) analyzed adult ICU patients (n = 348). They 

discovered that the L/A ratio had a decent discriminative 

capacity for in-hospital stay and prolonged ventilation and 

an AUC of 0.70, which is like the findings of our study 

 

The largest study was carried out by Shin et al. (22) who, to 

the best of our knowledge, had the largest collective of 

patients analysed for the relevance of the L/A ratio prior to 

this study (n = 946). They obtained data from a multicenter 

registry of 10 emergency departments. These results are 

consistent with ours and support the conclusion that the L/A 

ratio is better than lactate alone as a prognostic marker in 

sepsis. Their AUC for the L/A ratio was 0.69 and was 

considerably higher than that of lactate (0.62) for predicting 

28-day death.  

 

Paper ID: MR23315193436 DOI: 10.21275/MR23315193436 852 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 3, March 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

5. Conclusion 
 

The L/A ratio is a better prognostic indicator than lactate 

alone in patients with sepsis and septic shock for prolonged 

ventilatory stay, in-hospital stay, and in-hospital mortality.  
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