LACTATE REBOUND AS AN INDEPENDENT PREDICTOR OF MORTALITY IN INTENSIVE CARE

RATIONALE
In critical illness, lactate is used as a biomarker for inadequate tissue perfusion. Hyperlactataemia is a predictor of mortality in a variety of clinical scenarios such as sepsis, trauma and post-cardiac arrest. Lactate clearance (LC), defined in the literature by a lactate measurement of at least 4mmol/L followed by a value of less than 2mmol/L, is associated with improved prognosis in septic shock and post-cardiac arrest patients. It is hypothesised that a subsequent lactate rebound (LR) could reveal a new or previously inadequately treated cause of poor tissue perfusion, and be associated with an increased mortality risk. We analysed a large intensive care patient cohort to test this hypothesis.
METHODS
Retrospective analysis of the Multiparameter Intelligent Monitoring Intensive Care III (MIMIC-III) database was performed. MIMIC-III is an open access anonymised database comprising over 58,000 intensive care admissions from 2001-2012. All adult patients showing a LC were included. LC was defined using criteria found in the existing literature. Following LC, LR was defined by a subsequent rise in lactate exceeding 4mmol/L. Fifty-nine additional variables were extracted such as age, gender, type of admission, Elixhauser comorbidities, vital signs and laboratory parameters at the time of LC. The primary endpoint was mortality at 28 days after admission. A multivariate logistic regression analysis was conducted.
RESULTS
A total of 3390 patients were included, of which 341 (10.06%) showed a LR (LR group), the others belonging to the LC group. The average age at admission was 63.12 +/- 17.87 years old, with 58.26% of males and frequent comorbidities including hypertension, diabetes mellitus and congestive cardiac failure. The 28-day mortality rate in the LR group was 42.23% versus 11.91% in the LC group. Among all the variables, the presence of a LR showed the strongest association with 28-day mortality (Adjusted OR 4.9, 95% CI: 3.7 – 6.4). Other variables with a robust association with 28-day mortality were: use of mechanical ventilation (OR 4.1, CI 3.2-5.4), other neurological disorders in the Elixhauser score (OR 3.3, CI 2.4-4.5), metastatic cancer (OR 2.1, CI 1.3-3.4), renal failure (OR 1.8, CI 1.1-2.9), liver failure (OR 1.7, CI 1.2-2.5) and sepsis (OR 1.5, CI 1.2-2). The median time delay between LR and death was 83 hours. 
CONCLUSIONS 
This study highlights the significance of the LR phenomenon in predicting mortality in intensive care. The detection of a LR in a critically ill patient should prompt immediate investigations and optimisation or the patient management.
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