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    Abstract
Objectives & Background Sepsis is a common condition with around 30% hospital mortality. Measurement of lactate levels is an important part of the sepsis bundle. Although peripheral venous lactate (PV-LACT) is widely measured, most research has used arterial lactate (A-LACT). The interchangeability between the measurements is debatable, with no research supporting the widespread use of PV-LACT instead of A-LACT. If we can demonstrate that PV-LACT has good agreement it would significantly reduce patient discomfort and the potential risks of arterial sampling for a large group of acutely unwell patients, whilst potentially reducing costs to the healthcare system⇓.
View this table:	View inline
	View popup



Table 1 Analysis of PV-LACT cut-offs to predict A-LACT≥2



The aim of this study is to determine if peripheral venous lactate measurement gives the same results as arterial lactate measurement in septic patients attending the Emergency Department (ED).

Methods We performed a prospective observational cohort study of 304 consecutive consented patients presenting with sepsis to a single UK NHS ED (110,000 adult attendances annually) between October 2013 and March 2014. Arterial and peripheral venous samples were taken within 20 minutes of each other, and measured in mmol/L. Bland-Altman analysis was used to compare the level of agreement between PV-LACT and A-LACT. Receiver operating characteristic (ROC) curves were created to delineate optimal cut-off points to predict arterial lactate ≥2 mmol/L.

Results Bland-Altman analysis noted a mean difference (PV-LACT-A-LACT) of 0.4 mmol/L, with 95% limits of agreement from −0.4 to 1.2 (figure 1). The majority of PV-LACT samples were higher than A-LACT samples, with a trend to a greater difference as lactate concentration increased. Only 7 A-LACT samples had a concentration ≥4 mmol/L. ROC analysis showed that we have a 100% ability to predict (i) A-LACT of <2 with a PV-LACT cut-off of 2.05, and (ii) A-LACT of ≥2 with a PV-LACT cut-off of 3.5 (table 1).

Conclusion This study shows good clinical agreement between PV-LACT and A-LACT. PV-LACT measurements <2 mmol/L predict A-LACT <2 mmol/L with 100% accuracy. We recommend the routine use of peripheral venous lactate in the management of septic patients presenting to the ED. This will allow faster screening of this important group of patients in EDs (as well as other healthcare settings) where arterial lactate analysis or appropriately trained staff are not available. We can also improve patient care by reducing patient risk and discomfort⇓.
[image: Figure 1]
[image: Figure 1]
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Figure 1 Bland–Altman plot of agreement between peripheral venous (PV-LACT) and arterial (A-LACT) lactate.
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