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Introduction 

Glucose homeostasis is disturbed in 

critically ill patients, resulting in 
hyperglycemia ,irrespective of previously 
diagnosed diabetes .

Stress diabetes or diabetes injury is 
characterized by peripheral insulin 
resistance : hyperinsulinemia and increased 

gluconeogenesis .



Stress hyperglycemia had long been 

considered an adaptive and beneficial 
response, actually it has become clear that it 
may have possible detrimental effects. 

Several studies clearly associated 
hyperglycemia with higher risk for mortality 
and morbidity of critical illness. 

In patients undergoing cardiac surgery 
(14), hyperglycemia has been associated 

with a substantial mortality risk .



Elevated blood glucose levels predicted 
mortality and length of ICU and hospital 
stay of trauma patients (12).

A retrospective analysis (15) of 
heterogeneous population of critically ill 
patients revealed that even a modest 
degree of hyperglycemia was associated 
with a substantially increased hospital 

mortality. 



Impact of strict blood glucose control 
with intensive insulin therapy during 

critical  illness

× The first study performed in Leuven, published 
by Van Den Berghe et al in 2001

Prospective randomized control study involving 
adults ( 1548 patients) admitted to surgical 
intensive care unit who where receiving 
mechanical ventilation 



On admission patients were randomly assisted to : 

a.- receive intensive insulin therapy ( 
glucose level between 80-110 mg/dl)

b. ïconventional therapy ( insulin was 
started only if blood glucose >215 mg/dl)and 

maitanance of glucose between 180-200 mg.



Â Intensive insulin therapy reduced mortality during 
intensive care from 8.0 % (conventional therapy) to 4.6 % 
( P< 0.04) and ARR ( Absolute Risk Reduction ) to 3.4% 
and in hospital mortality from 10.9 % to 7.2%

Â In the patients who required intensive care for at least 5 
days, the intensive insulin therapy reduce mortality from 
20.2 % to 10 %  ( ARR of  9.61), and in hospital mortality 
from 26.3 % to 16.8 % ( ARR 9.5 % )

Â Other advantage of intensive insulin therapy  : 
- reduction of blood stream infection 
- reduction of ARF
- reduction of days of mechanical ventilation 
-reduction of intensive care days and hospitalization



× Krinsley Y.S. , Jones R.T.: Cost analysis of 
intensive glycemic control in critically ill adult 

patients . ïChest  2006 ; 129 : 644 ï650

In a heterogeneous medical and surgical patients 
population (n = 1600) an observational study 
(16) evaluated the efficacy of tight glucose 
management protocol  in real life intensive care .

In the intensive insulin group, mortality 
decreased from 20.9 %  to 14.8 % . 



× Van Den Berghe G. , Wilner A et al . ïNew 
England Journal of Medicine ï2006:

On admission ,patients were randomly assigned  

to : 

a. - strict normalization of blood glucose 
levels ( 80-110 mg/dl ) with the use of insulin 
infusion 

b. - conventional therapy with insulin 
administered when the blood glucose level 
exceeded 215 mg/dl ,with the infusion tapered 

when the level fall below 180 mg/ dl . 



Â In hospital mortality of the intention to treat population of 
1200 patients was reduced from 40.0 % to 37.3 % . ( P= 
0.33 ) ( ARR 2.7 % - not significant ) 

Â In the target group of long stay patients ( > 3 day ) tight 
glycemic control with insulin significantly reduced in 
hospital mortality from 52.5 % to 43 % . ( ARR 9.5 % ) 
,morbidity was also reduced in intensive insulin treated 
patients. 

Â In the pooled data of two Leuven studies (4) mixed 
medical /surgical patients population ( n = 2748 ) hospital 
mortality was reduced from  23.6  % to 20.4 % ( ARR = 
3.2 % , P= 0.04 ) for all patients , and from 37.9 % to 
30.1 % ( ARR=7.8 %  - P = 0.002 ) for the patients who 
remained in the ICU for at least 3 days . 



× Brukhorst F. M. , Engel C. , - New England 
Journal of Medicine ï2008 

In a multicenter two ïby two factorial trial 537 
randomly assisted patients with severe sepsis to 
receive either intensive insulin therapy to 
maintain euglycemia or conventional insulin 
therapy. (3)



Â The trial was stopped early for safety reasons . Among 
537 patients who could be evaluated, the mean morning 
blood glucose level was lower in the intensive insulin 
therapy ( 112 mg/ dl ) that in conventional therapy group 
( 151 mg/ dl ) - P< 0.001 

Â Was no significant difference between the two groups in 
the rate of death or the mean score for organ failure . 

Â The rate of severe hypoglycemia ( glucose level < 40 mg/ 
dl ) was higher in the intensive insulin therapy group than 
in conventional therapy group ( 17 % versus 4.1 % -
P=0.001 ) as was the rate of severe of serious adverse 
events ( 10.9 % versus 5.2 % - P = 0.01 ) 



Issues raised regarding efficacy and safety 

of intensive insulin therapy
Are the available data consistent ? 

Â Comparing the available randomized studies ( 1,2,4,5,15 )
reporting mortality data , it is striking to find a uniform  3 to 4 % 
lower risk of death in the patients receiving intensive insulin 
therapy as compared with patients receiving conventional therapy 

Â The two Leuven studies have clearly shown that the impact of 
such preventive intervention depends on the duration of its 
application .

Â Whether or not the 3 to 4 % are was statistically significant in 
the available studies , depends on the statistical power and thus 
on the size of the trial . 

Â Small studies with only a few hundred patients are unable to 
detect a 3-4 % ARR in mortality of ICU patients. 



Are there subgroups of patients who would 
not benefit from intensive insulin therapy ? 

Â In all large diagnostic subgroups of mixed 
surgical/ medical patients , intensive insulin 
therapy reduced mortality and morbidity (4).

Â By other side (5) Brukhorst F. M. et al. concluded  
that the use of intensive insulin therapy placed 
critically ill patients with sepsis at increased risk 
for serious adverse event, related to hypoglycemia 
and not reduced the mortality.



Potential harm of intensive insulin therapy

Â Severe or prolonged hypoglycemia can cause 
convulsions ,coma and irreversible brain damage as 
well as cardiac arrhythmias. (5)

Â The risk of hypoglycemia ( glucose < 40 mg/dl ) 
increase  with intensive insulin therapy from 0.8 % 
to 5.1 % in the surgical ICU study (1) and from 3.1 
% to 18.7 % in medical ICU study. (2)

Â Cox  regression analysis identified the occurrence of 
hypoglycemia as independent risk factor for death 
from any cause). (17)

Â Is possible the unrecognized adverse effect of 
hypoglycemia on the brain or heart offset potential 
beneficial effects of intensive insulin therapy ( 18 ) . 



The importance of achieving the 
normoglycemic target

Â The highest risk of death was observed for the 
conventional treated patients, who had severe 
hyperglycemia ( 150 ï200 mg/ dl ) 

Â Intermediate risk was observed for the patients 
who received conventional insulin therapy with 
moderate hypoglycemia ( 110 ï150 mg/ dl ) , 
whereas the lowest risk was present in the 
patients who blood glucose levels were 
controlled at < 110 mg/dl with intensive insulin 
therapy.(2)



Obstacle for implementation

Â Leader in the team 

ÂAdequate education of nursing staff 

ÂAccurate and reliable continuous blood 
sensor



Â Stress hyperglycemia with or without underlying 
diabetes is a frequent problem in the critically ill 
patients (1)

Â Its association with poor outcomes  is well described 
in many different clinical scenarios (20)

Â In 2001 a protocol driven intravenous insulin 
therapy demonstrated significant reduction in 
mortality and morbidity in surgical ICU patients (1)

Conclusions 



Â The follow-up Leuven Medical Intensive Care Unit ( 
MICU ) trial (2) showed no mortality benefit in intention 
to treat analysis 

Â Recent trial such as the german sepsis trial VISEP (17) 
was stopped  early because safety concerns 

Â Confirmation of the 3 ï4 % mortality reduction in an 
intention to treat analysis requires sample sizes of least 
5000 to 6000 patients 

Conclusions (cont)


