
重症病患的血糖控制 



Definition of Diabetes 

 

內科學誌 2011：22：121-132 



壓力高血糖症 (Stress 

Hyperglycemia) 

 Transient 

hyperglycemia 

 Associated with 

critical illness 

 

Lancet. 2009 May 23; 373(9677): 1798–1807. 



Factors Contributing to Hyperglycemia 

in critical illness 

 Stress hormones (e.g., epinephrine and 

cortisol) 

 Medications (glucocorticoids and 

catecholamines) 

 Cytokines 

 Impairing insulin-mediated glucose uptake by 

tissues 

 Intravenous dextrose 

Glycemic Control in the ICU,N Engl J Med 2010;363:2540-6. 



 



Effects of Hyperglycemia 

Poor outcome  

High risk of mortality 



Relationship Between Glucose and 

Mortality in AMI Pt 

 Elderly and AMI pt 

Circulation. 2005 Jun 14;111(23):3078-86.  

Higher 

glucose 

level 

Higher 

mortality  



Relationship Between Glucose and 

Mortality in Stroke Pt 

 

Acute hyperglycemia increased risk of in-hospital mortality after ischemic 

stroke in nondiabetic patients 



Question 1 

 What blood glucose goal do you suggest in 

adult critically ill patients? 

 Prevention of uncontrolled hyperglycemia is a 

desirable intervention 

 

 



 1548 surgical ICU pts 

 Conventional (BS 180-200) vs intensive (BS 

80-110) insulin therapy 



 



INTENSIVE VERSUS CONVENTIONAL 

GLUCOSE CONTROL IN CRITICALLY ILL 

PATIENTS 

 

THE NICE-SUGAR STUDY 

INVESTIGATORS 

 

N ENGL J MED 360;13 NEJM.ORG MARCH 26, 2009 
 



The NICE-SUGAR Study 

 

Intensive glucose control : 

81 to 108 mg per deciliter (4.5 to 6.0 
mmol per liter) 

 
Conventional glucose control: 
 
180 mg or less per deciliter (10.0 
mmol or less per liter) 

 

 



 

Significantly increased risk of severe hypoglycemia and 90-days 

mortality rate in intensive glucose control group 



Different Setting in ICU 

Patients 

 



 

Glycemic Control in the ICU,N Engl J Med 2010;363:2540-6. 



Guideline Suggestion For 

Management of Glucose in Sepsis 

Pt  

 

Crit Care Med. 2013; 41:580-637 



Glycemic Target in ICU Settings-

Suggestion From ADA Guideline 

 Initiate insulin starting at ≤180 mg/dL (10.0 

mmol/L) 

 Once insulin is started, a target glucose 

range of 140-180 mg/dL (7.8-10.0 mmol/L) 

is recommended for most patients 

 More stringent goals (110–140mg/dL)may be 

appropriate for select patients 

Crit Care Med. 2013; 41:580-637 



Discussion 

 What blood glucose goal do you suggest in 

adult critically ill patients? 

 Initiate insulin starting at ≤180 mg/dL 

 Target glucose range of 140-180 mg/dL 

 

 

 



Question 2 

 What treatment options are available for 

achieving optimal glycemic targets in the 

critical care units? 



The NICE-SUGAR Study 

 Intensive glucose control : 

81 to 108 mg per deciliter (4.5 to 6.0 
mmol per liter) 

 
Conventional glucose control: 
 
180 mg or less per deciliter (10.0 
mmol or less per liter) 

 

 

Intravenous infusion of insulin in saline is 

used to control blood sugar 



IV Insulin Infusion 

 Continuous IV insulin infusion is the most 

effective method to achieving specific 

glycemic targets in the critical care setting.  

 Short half-life of circulating insulin 

 Rapid dosing adjustments 



Choice of Insulin Analog 

 

IV, SC 



Other Situation 

 Outside the ICU:  

 Insulin is still preferred in hospital setting 

 IV insulin infusions will usually require transition to SC 

administered insulin when they begin eating regular 

meals or are transferred to lower-intensity care. 

 SC administered insulin must be given 1-4 h before 

discontinuation of IV insulin therapy in order to prevent 

hyperglycemia. 



Other Situation 

 Considering nutrition support 



Discussion 

 What treatment options are available for 

achieving optimal glycemic targets in the 

critical care units? 

 Insulin infusion therapy 

 Other short-acting analog may also be considered 



Question 

 What is the risk factor of hypoglycemia in the  

ICU population? 

 



Risk Factors For 

Hypoglycemia 

 Renal failure 

 Interruption of caloric intake  

 Sepsis with the use of vasoactive infusions,  

 Insulin therapy 

 CRRT with a bicarbonate-based replacement fluid . 

 Other underline disease 

 Liver disease 

 immune compromise 



Discussion 

 Considering the risk factor of hypoglycemia in 

the  ICU population 

 Different target glucose range may be considered  

 Restricted glycemic control 

may be considered 

Higher glucose ranges may 

be acceptable 

Cardiac surgery 

Acute ischemic cardiac 

Neurological events 

Terminally ill 

Severe comorbidities 

Frequent glucose monitoring 

or close nursing supervision 

is not feasible 



Question 

 How should insulin-induced hypoglycemia be 

treated in ICU patients? 



Suggestion From ADA Guideline 

2016 

 A hypoglycemia management protocol should 

be established for each patient: 

 A plan for prevention and treatment of 

hypoglycemia should be developed 

 All episodes of hypoglycemia should be 

documented and tracked 

 The treatment plan should be reviewed and 

changed when glucose is <70 mg/dL (3.9 mmol/L) 

 



Hypoglycemia in ICU Pt 

 Stop the insulin infusion 

 Administering 10–20g of hypertonic(50%) dextrose. 

    50% dextrose dose in grams = [100 − BG] × 0.2 g 

 

 The BG should be repeated in 15 mins with further 

dextrose administration as needed to achieve BG > 70 

mg/dL with a goal to avoid iatrogenic hyperglycemia. 



Question 

 How often should BG be monitored in ICU 

patients? 



Monitoring Blood Sugar 

 BG be monitored every 1–2 hrs for most patients 

receiving an insulin infusion. 

 Every 4 hrs based on the stability of the BG 

values within the desired range, as well as an 

assessment of patient clinical stability. 

 Unstable patients should have BG monitored at 

least every hour to allow rapid recognition of BG 

outside the goal range 



Hyperglycemia Bundle in 

TMUH 

 



Take Home Message 

 Glucose targeting for most ICU pts: 140-180 

mg/dL 

 Insulin is the preferred method 

 Close monitor blood sugar to prevent 

hypoglycemia 

 



Thank You! 


