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CASE REPORTS 

  Bhatia Anesth Analg 2006;102:549 
  Cardiac asystole while being given a concentrated glucose 

solution to treat severe hypoglycemia after administration of 
insulin. The mechanism appears to be hyperkalemia. 

  Sinha Anaesthesia 2007;62:615 
  … patient suddenly became irresponsive. BG value 20.8 

(400 mg/dl), insulin infusion rate increased. Actually severe 
hypoglycemia but flushing solution of the arterial cannula 
was D5%! Patient died 9 days later.  
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Faster Detection: Both Hypo, Hyper Glycemia 
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RISK FACTORS FOR HYPOGLYCEMIA 
Vriesendorp et al Crit Care Med 2006; 34:96 

Hypo (n = 156) No hypo (n = 155) 

Female 75 52 
SOFA shock>1 75 52 
Diabetes 47 20 
Sepsis 31 14 
CVVH 26 8 
CVVH bicar 14 1 
Lower nutrition 17 2 
Insulin 126 83 

Retrospective collection ; hypoglycemia < 45 mg/dl 
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Cook BC et al SCCM congress (poster #282) 

Perceived obstacles to the implementation of TGC 
US survey  



Κοσιβοροδ Μ ετ αλ ϑΑΜΑ 2009; 301: 
1556-64


L'HYPOGLYCEMIE EN REA 



SEVERE HYPOGLYCEMIA : RISK FACTORS 
AND OUTCOME 
Krinsley Grover Crit Care Med 2007;35:2262 

  102 patients with at least one episode of 
severe hypoglycemia (< 40 mg/dl) matched 
with 306 control patients from a cohort of 
5,365 patients 



SEVERE HYPOGLYCEMIA : RISK FACTORS 
AND OUTCOME 
Krinsley Grover Crit Care Med 2007;35:2262 

  Mortality 55.9 % in patients with severe 
hypoglycemia vs 39.5 in non-hypoglycemic 
patients (p < .01) 

  Multivariable logistic regression analysis 
identified hypoglycemia as an independent 
risk predictor of mortality (OR 2.3[1.4-3.7]) 
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Hyperglycemia‐related mortality in cri(cally ill pa(ents 
Falciglia et al Crit Care Med 2009;37:3001 

N = 259,040 ICU admissions (2002-2005) 
Unadjusted mortality rate 11.2% 
Two-level logistic regression model used 
to determine a relationship between admission 
glycemia and predicted mortality  

Relationship between mortality and minimum BG during 
ICU stay
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Krinsley, Schulz, Preiser (Crit Care 2011) 

We analyzed data from 6,240 patients - 3,263 
admitted to Stamford Hospital (ST), 2,063 
admitted to 3 institutions in The Netherlands 
(NL) and 914 who participated in the 
GLUCONTROL trial (GL).  



Crit Care 2011;15:R173 
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Increased risk of  hypoglycemia (13.7 vs 2.5 (RR 5.13 (4.09-6.43)) 



Relative risk of death of patients with 
hypoglycemia  

Prospective studies 
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p < 0.001 

Hypoglycemia and ICU mortality 
Data from Glucontrol – Preiser et al Intensive Care Med 2009  



 
Multivariable analysis: hypoglycemia < 60 mg/dl 

 

Adjusted OR 95 % CI p 

Group IIT 
Death 
Apache II 
 

7.05 
2.19 
1.07 

 

4.72 - 10.53 
1.38 – 3.48 
1.04 – 1.10 

 

< 0.0001 
0.0008 

< 0.0001 
 

 
Multivariable analysis: hypoglycemia < 40 mg/dl 

 

Adjusted OR 95 % CI p 

Group IIT 
Death 
Apache II 
 

4.29 
2.26 
1.07 

 

2.10 – 8.76 
1.15 – 2.26 
1.03 – 1.11 

 

0.0001 
0.0177 
0.0008 

 

GLUCONTROL 



DURATION OF HYPOGLYCEMIA 
DURING IIT 
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Brain interstitial glucose 
Decreased by IIT 
(Vespa et al Crit Care Med 
2006) 
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Physiological response to hypoglycemia 

  < 80 mg/dl : Inhibition of insulin release 
  < 65 mg/dl : 

  Glucagon release to increase the release of 
glucose from liver 

  Epinephrine secretion to increase glycogenolysis 
and the provision of neoglucogenic substrates 

  Growth Hormone 
  < 55 mg/dl : Cortisol release 

In case of prolonged 
hypoglycemia 

P. E. Cryer 
Division of  Endocrinology, Diabetes and Metabolism, Washington University School of  
Medicine, St. Louis, Missouri, USA 



Hypoglycemia and the brain 

  Glucose is the obligatory metabolic fuel 
for the injured brain 

  No cerebral stores of glucose 
  Glucose diffusion from plasma to 

neurons and astrocytes (concentration-
dependent) 

  In case of severe hypoglycemia, fall of 
ATP and cortical activity (EEG) 

  Potential roles of lactate / glycogen 
released from astrocytes as rescue 
substrates ?   



Impact of TGC on cerebral glucose metabolism 
Oddo et al Crit Care Med 2008;36:3233 

•  Twenty patients monitored with 
microdialysis after severe brain injury 
•  TGC (target 80-120 mg/dl) 
•  Cerebral glucose and lactate/pyruvate 
ratio collected hourly 
 
•  Outcome variables : 

•  ranges of BG :  
 low (< 80) - tight : (80-120), 
 intermediate (120-180) - high (>180) 

•  L/P ratio : 
> 25 : abnormal 
> 40 : brain energy failure 
 40 + brain glucose < 13 : 

 

Predictors of brain energy crisis  
(multivariate logistic regression 
adjusted for ICP and CPP) : 
Serum glucose and dose of insulin 
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Impact of TGC on cerebral glucose metabolism 
Oddo et al Crit Care Med 2008;36:3233 

•  Twenty patients monitored with 
microdialysis after severe brain injury 
•  TGC (target 80-120 mg/dl) 
•  Cerebral glucose and lactate/pyruvate 
ratio collected hourly 
 
•  Outcome variables : 

•  ranges of BG :  
 low (< 80) - tight : (80-120), 
 intermediate (120-180) - high (>180) 

•  L/P ratio : 
> 25 : abnormal 
> 40 : brain energy failure 
 40 + brain glucose < 13 : 

 

Predictors of hospital mortality  
(logistic regression)  
Brain energy crisis 7.4 (1.4-39.5)* 
Glasgow Coma scale 1.1 (.96-1.3) 
CPP 1.01 (.97-1.04) 
ICP 1 (0.99-1.01) 





The risks of hypoglycemia 

  Risk of hypoglycemia increased 4- to 6- fold 
when applying tight glucose control (BG 
target 80-110 mg/dl) 

  Incidence of hypoglycemia increased in most 
severely ill patients 

  Indirect causal relationships between 
hypoglycemia and mortality and/or 
neurological damage are plausible – need to 
be investigated 



Potential toxicity 

  Hypoglycemia-associated autonomic failure 
(HAAF)? 

  Neurologic 
  Related to duration?  

  Non-neurologic 
  Delayed diagnosis of adrenal / liver failure (falsely 

attributed to IIT) 
  Others ? 

  Workload and stress 
 



TIGHT GLUCOSE CONTROL 
WITH INTENSIVE INSULIN 
THERAPY  

Hazards of 
hyperglycemia Risks of 

hypoglycemia 

Being funambulist may not be accessible to everyone 


