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Introduction

Hyperglycaemia and insulin resistance are common in critically ill patients and more pronounced among patients having sepsis, burns, trauma and cardiothoracic surgery1. Several studies have investigated the effect of blood glucose control on morbidity and mortality in intensive care units (ICU). The largest study in the surgical population was performed by Van den Berghe2 and involved adult surgical patients receiving mechanical ventilation on ICU (62% had undergone cardiothoracic surgery) who were randomised to conventional or intensive insulin regimens. Insulin therapy was initiated when the blood glucose concentration reached 12mmol/L in the conventional group versus 6.1mmol/L in the intensive treatment group and the target range was 10-11.1mmol/L in the conventional group compared to 4.4-6.1mmol/L in the intensive group. A 12 month risk reduction in mortality of 43% (p<0.036) was demonstrated in the intensive therapy cohort. Risk reductions in this group were also seen for other outcomes including a 46% risk reduction in bloodstream infections. One criticism of the Van den Berghe study was the increased risk of hypoglycaemia in the intensive treatment group due to the low blood glucose target and further analysis of the trial data revealed that although the best results were obtained when blood glucose was maintained between 4.4-6.1mmol/L, achieving a goal of <8.3mmol/L also improved outcome. Therefore, the current surviving sepsis campaign3 suggests that blood glucose concentrations should be maintained at <8.3mmol/L.
Objectives
To record blood glucose concentrations in patients undergoing cardiac surgery in a tertiary referral centre for cardiac surgery from induction to transfer to ICU and 24 hours post-operatively on the ICU and compare results to an audit standard of <8.3mmol/L. Identify reasons and periods of time that deviations in blood glucose control are most likely and to make recommendations on how to improve this.

Methods 

An audit tool was developed to record hourly blood glucose concentrations and to collect data on other risk factors that could impact on blood sugar control such as demographics, diabetic status, concomitant medical conditions, use of inotropes or steroids and type of maintenance fluid prescribed. The audit was carried out over 4 weeks in 2 tertiary centres for cardiac surgery and enrolled patients undergoing cardiac surgery during this time.
Results
Data was collected from a total of 104 patients, 85 % of these were male and the majority of patients (39.4%) were aged between 71 and 80 years old. Blood glucose initially rose during surgery (Figure 1) and decreased towards the end of the procedure, followed by a sudden increase when patients were transferred to ICU (at 7 hours).  At this point the blood glucose concentration peaked and in many cases rose above the audit standard of 8.3mmol/L before fluctuating for some time until the patient was stabilised. No cases of hypoglycaemia were seen.
Figure 1: Blood glucose control (Hospitals: SBH = St Barts, LCH = London Chest)
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Discussion

Figure 1 shows the usual pattern of glycaemic control in most surgical ICUs. The mean blood glucose level in theatre was maintained below the audit standard despite an obvious rise and fall within target limits. There are several different practices in theatres, some teams initiating insulin infusions at the beginning of the procedure for all patients (along with a 50% glucose infusion to prevent hypoglycaemia) and some only starting insulin following a rise in blood glucose at their discretion.
Deviations of blood glucose values from the audit standard of <8.3mmol/L were recorded within the first 6 hours in ICU and confirm the findings of Van den Berghe that insulin requirements are most variable and highest during this time4. This can be partly attributed to surgery and critical illness promoting insulin resistance resulting in acute hyperglycaemia5. Taking into consideration the timing of the rise in blood glucose other factors are also implicated such as immediate priority being given to sedation, ventilation and cardiac monitoring rather than blood glucose control. This resulted in blood glucose overshooting 8.3mmol/L in many cases. A clear need has been identified to raise awareness among staff that blood glucose concentrations will increase during the first 6 hours in ICU and more frequent monitoring of blood glucose is required at this time. Insulin also needs to be started when blood glucose is 6-7mmol/L (taking into account requirements in theatre) rather than waiting until it rises above 7mmol/L to prevent a subsequent rise to >8.3mmol/L.
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