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PointsPoints 
• Causal association of hyperglycemia and y g y

adverse outcome is uncorroborated 
• Intra-operative hyperglycemia is potentiallyIntra operative hyperglycemia is potentially 

beneficial to some organ systems
U i t d d f ti ht l i• Unintended consequences of tight glycemic
control pose greater risk of injury

• We lack the skills and technology to tightly 
control glucose without adverse eventsg



Recovery in out-of-hospital cardiac arresty p

Number of Glucose (mg/dl)
Group

Number of 
patients

Glucose (mg/dl)

Never awakening 154 341 ± 13°g

Ever awakening: 276 262 ± 7

Persistent 
deficiencies

90 286 ±15°°
deficiencies

No deficiencies 186 251 ± 7

Longstreth WT  Ann Neurology 15:59‐65, 1985  



6 0 d l C i• 6104 adult ICU patients
• Prospective, randomized trial of glucose control



• 26 randomized adult trials of int insulin therapy
• 13 567 patients• 13,567 patients
• No benefit on mortality
• Significant risk ratio for severe hypoglycemia



Neurologic Outcome and Hyperglycemiag yp g y

• Prospective observational study
• 171 neonates for ASO
• DHCA vs. Low‐flow
• Early postop EEG seizure activity

• trend lower with increased glu
• Late neurodevelopmental outcome

• no difference through 8 years



• Retrospective review 180 patients
• All d 6 th t• All under 6 months at surgery
• Return at 1 year for ND assessment
• No differences in MDI or PDI



Hypoplastic Left Heart SyndromeHypoplastic Left Heart Syndrome

• Retrospective review of 162 HLHS cases
• Analyzed outcome in relation to glucose
• Initial maximum minimum mean• Initial, maximum, minimum, mean
• 1 year MDI, PDI no relation to any point
• Nor mortality, ECMO or LOS



Adverse events and glucoseAdverse events and glucose

• Retrospective review
• Group 1: >50% time glucose 80‐110 mg/dlp g g/

• Group 2: >50% time glucose >200 mg/dl

• Only Group 1 had increased adverse events:
• All Adverse Events: OR 5 7 (CI 1 9‐17 3)All Adverse Events:  OR 5.7 (CI 1.9 17.3)
• Renal dysfunction: OR 11.9 (CI 2.8‐50.3)
• Hypoglycemia: OR 3.7 (CI 1.4‐9.9)



Intra-operative glucose and morbidityt a ope at e g ucose a d o b d ty

• Retrospective review
• Composite morbidity/mortality
• Intra‐operative glucose
• Only significant finding <75 mg/dl

• OR 3.1



Tight glucose control and SSITight glucose control and SSI

Lancet 373:547‐56, 2009. 



Children’s Hospital BostonChildren s Hospital Boston

Costello JM, personal communication



Children’s Hospital BostonChildren s Hospital Boston

Costello JM, personal communication



Cochrane Review SSIsCochrane Review SSIs

Author’s conclusions
There is insufficient evidence to support strict glycemic control
versus conventional management (glucose <200 mg/dl) for the
prevention of SSIs. The trials were limited by small sample size,p y p ,
inconsistencies in the definitions of the outcome measures and
methodological quality.



Unintended consequencesUnintended consequences

• Adult Type 2 DM
• Intensive glucose control
• Increased mortality at 3.5 yrs
• No beneficial effect on CV events



Withholding glucose solutionsWithholding glucose solutions

• Randomized, prospective comparison
• No difference in levels of hyperglycemia

% i id f h l i i• 5% incidence of severe hypoglycemia in LR



Bedside glucometer precisionBedside glucometer precision



Hypoglycemic MRI ChangesHypoglycemic MRI Changes

Acute‐ DWI Follow‐up Flair



ConclusionsConclusions
• Hyperglycemia has not been reliably 

d t t d t d tdemonstrated to cause adverse outcomes
• Recent large trials and meta-analyses confirm 

d ti (10 25 f ld) i i h l idramatic (10-25-fold) increases in hypoglycemic 
events with tight glucose control
A id f d t i f i i i f t di• Avoidance of dextrose infusions in infant cardiac 
surgery will not prevent hyperglycemia and will 
increase incidence of hypoglycemiaincrease incidence of hypoglycemia

• Hypoglycemia is conclusively linked to adverse 
outcomesoutcomes

• We do not currently have the technology to 
provide tight glucose control safely and reliablyprovide tight glucose control safely and reliably 


