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 „Pissing Evil‰  

 

That is how sir Thomas Willis, the famous London physician, described the high 

concentrations of glucose found in the urine of his patients.1 For this, the 

underlying illness became known as „diabetes mellitus‰, translated as „flowing 

sweetness‰. The sweet urine described by dr. Willis was the result of pathologically 

elevated concentrations of glucose in the blood called hyperglycaemia. With no 

treatment available at that time, patients with hyperglycaemia would eventually 

face certain death. Nowadays in the Western world insulin and other glucose 

lowering agents have become available to treat hyperglycaemia and life expectancy 

of patients with diabetes continues to increase.2 However, patients with diabetes 

mellitus type 1 still face intensive, bothersome and lifelong treatment, trying to 

prevent complications.3;4 Recently the growing epidemic of diabetes mellitus type 2 

has put this form of diabetes in the spotlight.5 Even more since morbidity and 

mortality are worrying.6  

In 2001 another form of hyperglycaemia drew everyoneÊs attention (at least in the 

medical world) when Greet van den Berghe in Leuven showed that strict glycaemic 

control in the Intensive Care Unit (ICU)  reduced mortality by a relative 43%.7 

Especially patients without known diabetes, but with transient hyperglycaemia 

because of severe illness, benefitted from this intervention.8 This so-called „diabetes 

of injury‰ or „stress-hyperglycaemia‰ turned out to be a risk factor for poor outcome 

in a variety of acute- and severe illnesses.9;10 

But what exactly is the harm of hyperglycaemia? It is known to cause micro-, 

macrovascular and neural damage in longstanding diabetes.3;4;6 Another major 

cause of morbidity and mortality is the influence of hyperglycaemia on the 

coagulation system11, thereby causing arterial and venous thrombosis, leading to 

stroke, myocardial infarction and pulmonary embolism. The consequences of stress 

hyperglycaemia in different patient groups remain unclear. In general it is thought 

to have its impact on the immune system, the endothelium and the coagulation 

system.9 The exact effects seem to vary between patient groups and many research 

questions remain unanswered. In PPART I of this thesis the effects of 

hyperglycaemia on the coagulation system are investigated in venous thrombosis 

and after orthopaedic surgery. CChapter 2 gives a review of the current evidence on 

hyperglycaemia and thrombosis. The association between venous thrombosis and 

hyperglycaemia is investigated in CChapter 3, whereas CChapter 4 and  5 study the 

influence of orthopaedic surgery on glucose metabolism, coagulation activation and 
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postoperative venous thrombosis. Furthermore, the consequences of 

hyperglycaemia after pancreatoduodenectomy are studied in CChapter 6. 

With developing technologies, new possibilities have become available to target 

hyperglycaemia. After advancing from bulky insulin needles to the delicate pens 

today, the development of the insulin pump made it possible to continuously 

administer and adjust insulin administration.12 This flexible insulin dosing proved 

beneficial in treating diabetes mellitus.13 Hereafter, new ways of measuring glucose 

became available with the continuous glucose sensors. Instead of the snapshot 

glucose values gained with fingerstick measurements, there was now a continuous 

stream of data available.14 Only recently, these two devices have been combined in 

one integrated sensor augmented insulin pump15, a major step towards the 

development of a closed-loop system or artificial pancreas. Clearly, the detection 

and treatment of hyperglycaemia is being modernised and provides a source for 

interesting research questions in PPART II.  

Chapter 7 comments on the development of the glucose sensors so far. In CChapter 8 

the results of a randomised controlled trial investigating the efficacy of sensor 

augmented pump therapy are presented. In CChapter 9 the application of sensor 

augmented pump therapy in patients with acute myocardial infarction and 

hyperglycaemia is studied. Also further steps towards the closed-loop system have 

been studied and described by infusing insulin in the close proximity of 

subcutaneous glucose sensors in CChapter 10 and the development of a closed-loop 

algorithm in CChapter 11.  

After the first Leuven study by Greet van den Berghe, following trials could not 

reproduce her impressive results. Even more, the evidence from the recent NICE-

SUGAR study implies that strict glycaemic control in the ICU does more harm than 

good.16 Whether or not strict glycaemic control in the ICU should be common 

practice and what guidelines to follow is being heavily debated. Factors not yet 

studied could be involved and explain the differences between the trials. We 

therefore used a different approach in measuring hyperglycaemia, by taking 

glucose variability into account, which is done in CChapter 12. A major side effect of 

treating hyperglycaemia and important factor in interpreting study results is 

hypoglycaemia. The consequence of hypoglycaemia in the ICU has been 

investigated in CChapter 13. Finally, the implications for clinical care resulting from 

our data and the Leuven and NICE-SUGAR trials are discussed in CChapter 14.  

The title of this thesis refers to the Shakespeare play „Measure for Measure‰, which 

means that every action is followed by a reaction or every upside has its downside. 

As with ShakespeareÊs play, this thesis is about searching for „truths‰ and 
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questioning methods of measuring as these will directly influence the measures 

that are taken. The bad guy in this thesis is however not a harsh judge from 

ancient Vienna named Angelo, but a pathological phenomenon called 

hyperglycaemia. 
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