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Diabetes is an increasing healthcare epidemic 
throughout the world

Global projections for the number of people with diabetes 
(20–79 age group), 2007–2025 (millions)
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Hospital System Enhancements for Safe Insulin Use

• Standardized protocols promote the safe use of 
insulin in hospitals

• Complicated insulin regimens can lead to 
confusion and medication errors, 

• it is recommended to simplify insulin regimens 
as much as possible. 



Hospital System Enhancements for 
Safe Insulin Use

• Simplification of the hospital insulin formulary 
is the first step, limiting clinicians to a single 
basal insulin and a single rapid-acting insulin 
choice. choice. 

• Monitoring and documentation of insulin 
administration and glucose measurement 
should be together as a single document 
(either paper flow sheet or a single EMR 
screen).



• a stepped implementation of SC insulin 
protocols (paper-based or via electronic 
medical record [EMR]) leading to mandatory 
use of basal/bolus insulin on a hospital-wide use of basal/bolus insulin on a hospital-wide 
basis is optimal.



Hospital Blood sugar controls

• from 31 U.S. hospitals.  more than 1.5 million blood sugars 

• showed an average per patient-day mean glucose of 151.8 
mg/dL in ICU patients and 152.7 mg/dL in non-ICU patients.

• Outside the ICU, a mean target glucose of 70–149 mg/dL was 
achieved in 55.8% of the patients, and 9.5% of patient-days achieved in 55.8% of the patients, and 9.5% of patient-days 
had at least 1 hypoglycemic episode



Data derived from surgical and 
medical intensive care units

• Observational studies have documented that 
hyperglycemia after cardiothoracic surgical 
procedures is associated with higher rates 
(approximately twofold) of wound infection  (approximately twofold) of wound infection  

• Interventions to reduce hyperglycemia in this 
setting with IV insulin therapy decrease 
infection rates and cardiac-related mortality  
in comparison with historical control subjects.



critically ill patients in medical and 
surgical intensive care units (ICUs) 

• Intensive insulin therapy targeting arterial 
glucose levels of 80–110 mg/dl in 1,200 
medical ICU patients by the same investigators 
in the same institution diminished morbidity in the same institution diminished morbidity 
but failed to reduce mortality (θνησιμοτητα). 



critically ill patients in medical and 
surgical intensive care units (ICUs) 

• A sixfold increase in severe hypoglycemic 
events (BG <40 mg/dl [2.2 mmol/l]) was 
observed in the intensively treated group 
(18.7 vs. 3.1%), (18.7 vs. 3.1%), 

• hypoglycemia was identified as an 
independent risk factor for mortality 



critically ill patients in medical and 
surgical intensive care units (ICUs

• (NICE-SUGAR), a multicenter, multinational 
RCT, 

• tested the effect of tight glycemic control on 
outcomes among 6,104 critically ill outcomes among 6,104 critically ill 
participants, the majority of whom (>95%) 
required mechanical ventilation. 



critically ill patients in medical and 
surgical intensive care units (ICUs)

• The 90-day mortality was significantly higher 
in the intensively treated versus the 
conventionally treated group (78 more deaths; 
27.5 vs. 24.9%; P = 0.02) in both surgical and 27.5 vs. 24.9%; P = 0.02) in both surgical and 
medical patients



critically ill patients in medical and 
surgical intensive care units (ICUs)

• Mortality from cardiovascular causes was 
more common in the intensively treated group 
(76 more deaths; 41.6 vs. 35.8%; P = 0.02). 
Severe hypoglycemia was also more common Severe hypoglycemia was also more common 
in the intensively treated group (6.8 vs. 0.5%; 
P < 0.001).



critically ill patients in medical and 
surgical intensive care units (ICUs)

• A recent meta-analysis of RCTs reported 
comparisons between intensive insulin 
therapy with glycemic targets of 80 to 110 
mg/dl and less intensive therapy with targets  mg/dl and less intensive therapy with targets  
180 to 200 mg/dl [10.0–11.1 mmol/l]). 



critically ill patients in medical and 
surgical intensive care units (ICUs)

• Among 8,432 critically ill patients, there was 
no significant difference in mortality between 
intensive therapy and control groups (21.6 vs. 
23.3%, respectively) 23.3%, respectively) 

• A decrease in septicemia and a fivefold 
increase in hypoglycemia (13.7 vs. 2.5%) were 
observed



critically ill patients in medical and 
surgical intensive care units (ICUs)

• In a second meta-analysis including 13,567 
critically ill patients, 

• a favorable effect of intensive therapy on 
mortality was noted only in surgical ICU mortality was noted only in surgical ICU 
patients (relative risk, 0.63; CI, 0.44 to 0.91)

• There was a sixfold increase in the rate of 
occurrence of hypoglycemia with use of 
intensive therapy in all ICU patients



critically ill patients in medical and 
surgical intensive care units (ICUs)

• Hypoglycemic events, however, have been 
infrequently linked to mortality; this finding 
suggests that severe hypoglycemia may be a 
marker of more serious underlying diseasemarker of more serious underlying disease



Data derived from patients with 
acute myocardial infarction

• hyperglycemia is associated with adverse 
outcomes after acute myocardial infarction 

• reduction of glycemia per se, and not 
necessarily the use of insulin, is associated necessarily the use of insulin, is associated 
with improved outcomes 



Data derived from patients with 
acute myocardial infarction

• It remains unclear, whether hyperglycemia is a 
marker of underlying health status or is a 
mediator of complications after AMI

• Non-iatrogenic hypoglycemia has also been • Non-iatrogenic hypoglycemia has also been 
associated with adverse outcomes and is a 
predictor of higher mortality 



Data derived from patients with 
acute myocardial infarction

• Several studies have attempted to reproduce 
the favorable outcomes observed with early 
implementation of insulin therapy reported in 
the first Diabetes and Insulin-Glucose Infusion the first Diabetes and Insulin-Glucose Infusion 
in Acute Myocardial Infarction (DIGAMI) trial 

• DIGAMI 2, a multicenter RCT of 1,253 patients 
with AMI and diabetes, failed to show a 
decrease in mortality with such intervention 



Data derived from other critically ill 
patients

• glycemia and clinical outcomes in patients 
with extensive burns, body trauma, or 
traumatic brain injury or who have undergone 
surgical treatment for cerebral aneurysmssurgical treatment for cerebral aneurysms

• In patients with subarachnoid hemorrhage, 
hyperglycemia was associated with impaired 
cognition and deficits in gross neurologic 
function at 3 months



Data derived from other critically ill 
patients

• Patients without diabetes who had severe 
blunt injury and hyperglycemia (BG >200 
mg/dl) were found to have a 2.2-fold higher 
rate of mortality than those with admission rate of mortality than those with admission 
glucose of <200 mg/dl 



Data derived from other critically ill 
patients

• In an RCT of tight glycemic control in 97 
patients with severe traumatic brain injury no 
significant differences were noted in 
infections, 6-month mortality, or neurologic infections, 6-month mortality, or neurologic 
outcomes. The rate of occurrence of 
hypoglycemia was twofold higher with use of 
intensive insulin therapy.



Data derived from patients 
undergoing transplantation

• Diabetes in patients after transplant 
procedures shares many similarities with type procedures shares many similarities with type 
2 diabetes and is strongly associated with 
cardiovascular disease and cardiac death 



Data derived from patients 
undergoing transplantation

• Hammer et al. analyzed BG levels among 
1,175 adult patients receiving allogeneic 
hematopoietic cell transplants.

• Hyperglycemia, hypoglycemia, and glycemic • Hyperglycemia, hypoglycemia, and glycemic 
variability all correlated with non–relapse-
related mortality within 200 days after 
transplantation



Hyperglycemia in hospitalized 
medical and surgical patients in 

non-ICU settings

• No RCTs have examined the effect of intensive 
glycemic control on outcomes in hospitalized 
patients outside ICU settingspatients outside ICU settings



Hyperglycemia in hospitalized 
medical and surgical patients in 

non-ICU settings

• Several observational studies, however, point 
to a strong association between 
hyperglycemia and poor clinical outcomes, hyperglycemia and poor clinical outcomes, 
including prolonged hospital stay, infection, 
disability after discharge from the hospital, 
and death


