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Hyperglycaemia in CIP 

 Hyperglycaemia occurs frequently in 

critically ill patients whether they are 

diabetic or not. 

 “Stress hyperglycaemia” 

  20% increase in mortality . 

 



What to do ? 

 

 Traditionally intensivist did not administer 

insulin until blood glucose levels exceeded 

180 to 200 mg/dl.  

 

 DCCT and UKPDS research group has 

clearly shown that normalization of 

hyperglycaemia decreases long term 

mortality and morbidity . 



Hyperglycaemia in AMI 

 In diabetic patients with acute myocardial 

infarction, therapy to maintain blood 

glucose at a level below 215 mg/dl  

improves the long term outcome. 

         

     Malmberg K. BMJ 1997;314:1512-1515 



 Insulin Therapy in Critically Ill 

Patients 

 Conventional Insulin Therapy 

     Mean glucose between 180 mg/dl to 210 mg/dl  

 Intensive Insulin Therapy. 

     Mean glucose between 80 mg/dl to 110 mg/dl 

 



IIT in CIP 

 In 2001 Van den Berghe and colleagues 
published their milestone study with 
intensive insulin therapy in CIP in surgical 
ICU. 

        

    Van den Berghe G  et al.  

     NEJM 2001;345:1359-1367     



IIT Versus CIT in CIP 

 Mortality was 8% in CIT in contrast of 
4.6% in IIT group. 

 Duration of stay in ICU was less in IIT. 

 In IIT fewer patients required prolonged 
ventilatory support. 

 Incidence of jaundice was less in IIT. 

 



IIT vs CIP 

 IIT reduced the incidence of septicaemia . 

 In patients of  IIT, few required prolong 

antibiotic use. 

  Incidence of critical illness- 

polyneuropathy was less. 

 The median number of transfusion was 

less in IIT group. 



IIT vs CIP 

 IIT prevented acute renal failure and 

requirement of RRT . 



Hyperglycaemia & Insulin in CIP 

 
Endothelial activation 

Acute phase reactants 

AGE 

PKC 

Altered phosphoinositide metabolism 

Toxic effects of lipids  

 

 

  



Glucose Toxicity 

 During activated glycolysis and oxidative 

phosphorylation there occurs increased 

generation  of reactive oxygen 

species(ROS) and/or decreased ROS 

scavenger such as super oxide dismutase 

in mitochondria, cytoplasm and cell 

outside 



Glucose Toxicity 

 With entry of glucose into the cells,               
more superoxide anion is produced . 

 

       This anion then interacts with the increased 
nitric oxide associated with cytokine-induced 
nitric oxide synthase in critically ill patients. 

 

       Subsequently peroxinitrite a very injurious 
ROS is produced, which in turn leads 
mitochondrial injury. 



IIT may be harmful 

 10456 patients admitted to seven ICU of 

Harborview Med centre during March 2001 

to Feb 2005. 

 Period-I:      No glycaemic control 

 Period-II:     Target glucose 80-130 

 Period-III:    Target glucose 80-110   

   Patients included a mix of trauma, 

surgical, neurosurgical and medical ICU 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IIT may be harmful 

 Mortality and hospital stay was more in 

patients of period III whose ICU stay was 

three days or less. 



IIT may be harmful in CIP 

 IIT during cardiac surgery does not reduce 

perioperative death or morbidity, 

 In IIT the mortality was 4 of 199  in 

contrast to zero of 201 in CIT. 

 Stroke incidence was also high in the IIT 

group(8 vs 1).  

      

. Gunjan Y et al. Ann Intern Med.2007;146:233-243 



IIT for Patients with Severe Sepsis ? 

Not So Fast 

 In patients with severe sepsis IIT was not 

beneficial and in fact was responsible for 

adverse events.  

 

 

   Allan .S Brett  .J Watch Gen Med Jan 24, 2008 



Evaluation of IIT 

 IIT protocol was associated with 
decreased CRP concentration and shorter 
ICU length of stay. 

 

 IIT improves blood glucose control and 
reduces mortality morbidity in CIPs. 
Frequent monitoring is imperative to avoid 
hypoglycaemia. 

 
  Cordingly S Kemp et al,Critical Care 2005,9(supple 1);10:1186-1192 



  IIT Exerts Antiinflammatory 

Effects in CIP 

 IIT exerts a powerful antiinflammatory 

effect during critical illness which at least 

partially explains improvement in mortality 

and morbidity. 

 Levels of both CRP and MBL were 

significantly low . 

      

    Krarup Hansen T et al. 



IIT Exerts Antiinflammatory Effects 

in CIP 

   Outcome             IIT  %       CIP %       p   

 Mortality              10.6          20.2     .005 

 ARF & RRT          15            24        .01 

 Cr ill polyneuro.    22             45       .0001 

 Bacteremia           15             25       .01 

 Duration Antibiotic 09            12       .002 

 Abnormal TLC(day) 06           10      .004     



 IIT  Subsequently 

 IIT improves outcome in a single centre 
medical-surgical ICU. 

 
   Krinsley JS .Mayo Clin Proc 2004 ;79:992-1000  

 

  IIT protects hepatocyte mitochondrial 
 ultra structure and function in CIP. 

 
     Vanhorbeek I et al  Lancet 2005;365:53-59 

 



IIT  

  IIT protects the endothelium of critically ill 
patients. 

 

    Langouche L et al J Clin Invest2005;115:2277-2286. 

 

  In IIT maintaining strict blood glucose 
control is the crucial to reduce mortality of 
critical illness. 

 
    Bjorn Ellger Diabetes 2006;55:1096-1105 



IIT : Significant Benefits for ICU 

Patients 

 34% reduction in overall hospital mortality. 

 46% reduction in septicaemia. 

 41% reduction in ARF & requirement RRT. 

 50% reduction in no. of RBC transfusion. 

 44% reduction in critical illness- 

polyneuropathy. 

 

   Timothy Begany . Pulmonary Revews.Com 2007;12(1) 

 



IIT May Protect Renal Function  

in CIP 

 IIT was associated with a decreased 

incidence of renal injury and renal failure 

(7.6% vs 4.5% ,p-.0006). 

 The renoprotective effect was more 

pronounced in surgical patients. 

     

     Charles Vega .J Am Soc Neprol Jan 30, 2008 

 



IIT and Kidney in CIP 

 IIT reduced the incidence of renal injury  (4.6% 
vs 3 %).The incidence of renal failure was also 
low (3.1% vs 1.5 %). 

 

 IIT was more effective in surgical vs medical 
cohorts. 

 In a mixed patients of surgical and medical ICU 
about 20% subjects developed adverse renal 
outcome. Renal outcomes were more common 
among medical patients. 

 

     Laurie Barclay.Medscape Medical  News 2008 



IIT in Medical ICU 
Van den Berghe G et al . NEJM 2006;354:449-461 

 1200 patients, including 767 patients who 

stayed in ICU for at least a third day. 

 Hypoglycaemia occurred more frequently 

in IIT. 

 Mortality among hypoglycaemic patients 

was 66.7 % in CIT vs 46.3% in IIT. 

    



IIT in Medical ICU  
Van den Berghe G et al . NEJM 2006;354:449-461 

  IIT during intensive care  reduced  

morbidity but did not significantly reduce 

the risk of death. 

 

 Reduced morbidity resulted from 

prevention of  kidney injury, earlier 

weaning from ventilation and earlier 

discharge from ICU and the hospital. 



IIT in Medical ICU  
Van den Berghe G et al . NEJM 2006;354:449-461 

  IIT reduced both morbidity and mortality  

in patients who were treated three or more 

days in ICU . 

 



IIT in Mixed Medical / Surgical ICU  

Van den Berghe G et al . Diabetes ;55:3151-3159  

 In hospital mortality was higher when 

mean blood glucose level was > 150mg /dl 

and lower when mean glucose level < 

110mg / dl compared with 110-150 mg/ dl. 

 

 The benefit of a mean glucose level  

<110mg / dl was even larger in the long 

stay group ( > 3 days). 



IIT in Mixed Medical / Surgical ICU  
Van den Berghe G et al . Diabetes ;55:3151-3159 

 IIT reduced mortality from 23.6  to 20.4% 

among short stayers and from 37.9  to  

30.1% among long stayers. 

 

 Patients with prior history of diabetes 

showed no survival benefit. 



IIT in Mixed Medical / Surgical ICU  
Van den Berghe G et al . Diabetes ;55:3151-3159 

 A blood glucose target of <110 mg/dl was 

most effective but also carried the highest 

risk of hypoglycaemia. 

 Hypoglycaemia occurred in 1.8% patients 

of CIT and 11.3% of IIT. 



IIT in Mixed Medical / Surgical ICU  
Van den Berghe G et al . Diabetes ;55:3151-3159 

 Hypoglycaemia occurred in who received 

more , not less ,calories. 

 Hypoglycaemia occurred more frequently 

in patients with organ failure , sepsis and 

haemodialysis. 

 



IIT vs CIT in CIP 
at a glance 

 Clear benefit : 

                  #   Post surgical 

                  #   Previously non diabetic 

                  #   Long ICU stayers  

               

 Clear harm : 

                  #   Peroperative in Cardiac surgery 

                  #   Short  ICU  stayers   

                  #   Mean blood glucose >150 mg/dl 

 



IIT vs CIT in CIP 
at a glance 

 Hypoglycaemia 

   # More in IIT 

   # More in medical ICU 

   # More in patients who were 

      given more calories   



Take Home Message 

? 



Take Home Message  

 Hyperglycaemia  in  critically  ill  patients  has 

to  be  adequately   treated  and  the  target 

mean  blood  glucose level  should be   

<150 mg/dl 

Strict sugar control in diabetes may be harmful  


