
1292

Glycemic Variability and Mortality in Critically Ill Patients:  
The Impact of Diabetes

James Stephen Krinsley M.D., FCCM, FCCP

Author Affiliations: Stamford Hospital, Division of Critical Care, Stamford, Connecticut; and Columbia University College of Physicians and 
Surgeons, New York, New York

Abbreviations: (APACHE II) Acute Physiology and Chronic Health Evaluation II, (CI) confidence interval, (CV) coefficient of variation, 
(DM) patients with diabetes, (GC) patients admitted after a glycemic control protocol was instituted, (GLI) Glycemic Lability Index,  
(GV) glycemic variability, (ICU) intensive care unit, (IQR) interquartile range, (MGL) mean glucose level, (MH) moderate hypoglycemia,  
(NON) patients without diabetes, (OR) odds ratio, (PRE) patients admitted before a specific treatment protocol for hyperglycemia was instituted, 
(SD) standard deviation, (SH) severe hypoglycemia, (TGC) tight glycemic control

Keywords: diabetes, glucose, intensive care unit, mortality, variability

Corresponding Author: James Stephen Krinsley, M.D., FCCM, FCCP, Stamford Hospital, Division of Critical Care, 190 W. Broad St., Stamford, 
CT 06902; email address jkrinsley@stamhealth.org

 Journal of Diabetes Science and Technology
 Volume 3, Issue 6, November 2009
 © Diabetes Technology Society

Abstract

Background:
Glycemic variability (GV) has recently been associated with mortality in critically ill patients. The impact of 
diabetes or its absence on GV as a risk factor for mortality is unknown.

Methods:
A total of 4084 adult intensive care unit (ICU) patients admitted between October 15, 1999, and June 30, 2009, 
with at least three central laboratory measurements of venous glucose samples during ICU stay were studied 
retrospectively. The patients were analyzed according to treatment era and presence or absence of diabetes: 
1460 admitted before February 1, 2003, when there was no specific treatment protocol for hyperglycemia 
(“PRE”) and 2624 patients admitted after a glycemic control protocol was instituted (“GC”). 3142 were 
patients without diabetes (“NON”), and 942 were patients with diabetes (“DM”). The coefficient of variation 
(CV) [standard deviation (SD)/mean glucose level (MGL)] of each patient was used as a measure of GV.  
Patients were grouped by MGL (mg/dl) during ICU stay (70–99, 100–119, 120–139, 140–179, and 180+) as well as 
by CV (<15%, 15–30%, 30–50%, and 50%+).

Results:
Patients with diabetes had higher MGL, SD, and CV than did NON (p < .0001 for all comparisons). 
Mean glucose level was lower among both GC groups compared to their corresponding PRE groups (p < .0001), 
but CV did not change significantly between eras. Multivariable logistic regression analysis demonstrated 
that low CV was independently associated with decreased risk of mortality and high CV was independently 
associated with increased risk of mortality among NON PRE and GC patients, even after exclusion of patients  
with severe (<40 mg/dl) or moderate (40–59 mg/dl) hypoglycemia. There was no association between CV and 
mortality among DM using the same multivariable model. Mortality among NON from the entire cohort, 
with MGL 70–99 mg/dl during ICU stay, was 10.2% for patients with CV < 15% versus 58.3% for those with  
CV 50%+; for NON with MGL 100–119 mg/dl, corresponding rates were 10.6% and 55.6%.
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Conclusions:
Low GV during ICU stay was associated with increased survival among NON, and high GV was associated 
with increased mortality, even after adjustment for severity of illness. There was no independent association of  
GV with mortality among DM. Attempts to minimize GV may have a significant beneficial impact on outcomes  
of critically ill patients without diabetes.
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