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The Problem with 
Hyperglycemia



• Diabetes mellitus is the most common 
endocrine disorder encountered in the 
perioperative period.

• The endocrine response to the stresses of 
surgery predisposes to hyperglycemia.

Aziz S. Alali, et al, Special Considerations in the Surgical Patient. Chapter 110. Jesse B. Hall, 
et al.  Schmidt, and Wood’s Principles of Critical Care, Fourth Edition. McGraw Hill.  



Elizabeth W. Duggan, MD, et al. Perioperative Hyperglycemia Management An Update.
Anesthesiology 2017; 126:547–60 



Angela K. M. Lipshutz, MD, MPH et al. Perioperative Glycemic Control. 
Anesthesiology 2009; 110:408 –21 
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Glycemic Control in ICU
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N Engl J Med 2001;345:1359-67

N Engl J Med 2009;360:1283-97



http://aidenslegacy.org/about.html

Glycemic Control in ICU: 
Network Meta-Analysis #1
• Four different target blood glucose levels

• <110 mg/dL

•110–144 mg/dL

•144–180 mg/dL

•>180 mg/dL
Yatabe T, Inoue S, Sakaguchi M, et al. The optimal target for acute 

glycemic control in critically ill patients: a network  meta-analysis. 

Intensive Care Med 2017;43:16-28. 
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Glycemic Control in ICU: 
Network Meta-Analysis #1• 35 RCT’s, N = 18,098 patients.

• No significant differences in the risk of 
mortality and infection.

• <110 and 110–144 mg/dL had 4x - 9x increase 
in the risk of hypoglycemia compared with 144–
180 and >180 mg/dL. 

Yatabe T, Inoue S, Sakaguchi M, et al. The optimal target for acute 

glycemic control in critically ill patients: a network  meta-analysis. 

Intensive Care Med 2017;43:16-28. 
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Glycemic Control in ICU: 
Network Meta-Analysis #2
• Four glycemic control groups: 

•4.4 < 6.1 mmol/l

•6.1 < 7.8 mmol/l

•7.8 < 10.0 mmol/l

•10.0 to < 12.2 mmol/l
Yamada, T., Shojima, N., Noma, H. et al. Glycemic control, mortality, and 

hypoglycemia in critically ill patients: a systematic review and network meta-

analysis of randomized controlled trials. Intensive Care Med (2017) 43: 1.



http://aidenslegacy.org/about.html

Glycemic Control in ICU: 
Network Meta-Analysis #2
• Thirty-six randomized trials (17,996 patients):

• No differences in mortality

• Hierarchy for avoiding death (highest to lowest 
rank): mild control, tight control, and very mild 
control.

Yamada, T., Shojima, N., Noma, H. et al. Glycemic control, mortality, and 

hypoglycemia in critically ill patients: a systematic review and network meta-

analysis of randomized controlled trials. Intensive Care Med (2017) 43: 1.
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Glycemic Control in ICU: 
Network Meta-Analysis #2
• Severe hypoglycemia (<2.2 mmol/l) was more 

frequent with tight control than very mild 
control [RR 5.49 (3.22–9.38), p < 0.001] or mild 
control [RR 4.47 (2.5–8.03), p < 0.001].

Yamada, T., Shojima, N., Noma, H. et al. Glycemic control, mortality, and 

hypoglycemia in critically ill patients: a systematic review and network meta-

analysis of randomized controlled trials. Intensive Care Med (2017) 43: 1.
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Glycemic Control in ICU:

Surviving Sepsis Campaign < 150

American Heart Association < 140

European Society of Cardiology 140-180

American Diabetes Association 140-180

American College of Physicians 140-180
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Glycemic Control in Surgery



http://aidenslegacy.org/about.html



http://aidenslegacy.org/about.html2009



http://aidenslegacy.org/about.html

Perioperative Glycemic 
Control in Cardiac Surgery
• In 6280 patients, higher glucose levels during 

surgery were found to be an independent 
predictor of mortality in patients with and 
without diabetes. 
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Perioperative Glycemic 
Control in Cardiac Surgery
• Preoperative: 
• in 1,375 CABG patients, those with elevated 
fasting blood glucose had a 1-year mortality 
that was twice as great as patients with 
normal fasting values and equal to that of 
patients who were suspected, or known to 
have diabetes mellitus.
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Perioperative Glycemic 
Control in Cardiac Surgery
• Intraoperative:
• In 409 patients hyperglycemia was an 
independent risk factor for perioperative 
complications, including death.
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Perioperative Glycemic 
Control in Cardiac Surgery
• Post- operative:
• In 200 (291) patients, serum glucose level     
(>250 mg/dL) was associated with a 10-fold 
increase in complications. 
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Perioperative Glycemic 
Control in Cardiac Surgery
• Glycemic Control (>180 mg/dL) in patients with 

diabetes during cardiac surgery:
• Reduces mortality
• Reduces morbidity
• Lowers the incidence of wound infections
• Reduces hospital length of stay
• Enhances long-term survival 
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Perioperative Glycemic 
Control in Cardiac Surgery
• Intraoperative glycemic control using 

intravenous insulin infusions is not necessary 
in cardiac surgery patients without diabetes 
provided that glucose values remain >180 
mg/dL 
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• Results: N= 7 RCT’s

• Tight glycaemic control reduced:

• early mortality (death in ICU) (OR 0.52 [95% CI 0.30, 0.91]); 

• post-surgical atrial fibrillation (odds ratio (OR 0.76 [95%CI 0.58, 0.99]); 

• the use of epicardial pacing (OR 0.28 [95%CI 0.15, 0.54]); 

• the duration of mechanical ventilation (mean difference (MD) -3.69 [95% CI 
-3.85, -3.54]) 

• length of stay in the intensive care unit (ICU) (MD -0.57 [95%CI -0.60, -
0.55]) days.

http://aidenslegacy.org/about.htmlHaga et al. Journal of Cardiothoracic Surgery 2011, 6:3
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• Conclusion: 

• The results from this study suggest that there may be some benefit 
to tight glycaemic control during and after cardiac surgery. However, 
due to the limited number of studies available and the significant 
variability in glucose levels; period of control; and the reporting of 
outcome measures, further research needs to be done to provide a 
definitive answer on the benefits of tight glycaemic control for 
cardiac surgery patients.
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• Findings suggest that current recommendations, which use a single 
maximum glucose threshold for the control of stress hyperglycemia 
after cardiac surgery, may not achieve the intended benefits in all 
patient subgroups. 

• Such a blanket approach could instead be harmful to patients with 
more advanced diabetes. 

• Given the substantial clinical and economic benefits that may be 
attained, patient stratification with indicators of chronic glucose 
dysregulation should be investigated. 

Giampaolo Greco, et al. Diabetes and the Association of Postoperative Hyperglycemia With Clinical and Economic Outcomes in Cardi
DOI: 10.2337/dc15-1817
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Summary




