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Clinical Question: How does aggressive glycemic control affect morbidity and mortality in the ICU setting?
Reference: Van Den Berghe, G, et al. “Intensive insulin therapy in critically ill patients.” NEJM 2001; 345:1359-1367  

Methods

Design – Randomized, controlled prospective blinded trial. 

Setting – a primarily surgical (cardiothoracic) ICU in a single academic center in Belgium. 
Patient population: 
        Inclusion critieria:  All patients receiving mechanical ventilation (1562)
        Exclusion critieria: Refused consent, participating in other trials, moribund (DNR/DNI) (only 14 excluded)
        Screening/enrollment methods: all patients admitted meeting inclusion criteria
Study design: Patient randomly assigned to intensive vs conventional insulin therapy.

         Conventional therapy: insulin drip started if BG >215, and adjusted to maintain BG 180-200


Intensive therapy: Insulin drip started if BG >110 adjusted to maintain BG 80-110. 



 On DC from ICU, all patients were maintained at BG 180-200 by “conventional methods”

 

Insulin gtt adjusted per protocol (q1-4h, by ICU nurses and study MD blinded to patient condition)


Feeding: all patients received IV glucose on admission, and TPN or enteral feeds started the next day.

Blinding: Those interpreting lab values, blood cultures, EEG’s, autopsies were blinded to patient assignments. 
Analysis – All anlyses performed with an intention to treat analysis.
Outcomes – 


Primary: Death from any cause during ICU stay. 

Secondary: In hospital death; ICU length of stay; ICU readmission; need for vent support, renal replacement, inotropes, critical illness polyneuropathy, markers of inflammation (CRP, WBC, temp), bacteremia, need for Abx >10 days, transfusion requirements, hyperbilirubinemia, use of ICU resources (by TISS-28 score) 
Follow-up. Pts were followed throughout their ICU stay; not stated about data collected after discharge to non ICU ward but Fig 1 to 250 days post hospital DC.
Validity

Randomized? Yes 

Treatment groups similar at baseline? Yes. (Table 1) Patients starting trial accounted for at conclusion Yes, all 1548. Patients analyzed in groups to which they were randomized? Yes

Patients and clinicians blinded to treatment? Those collecting objective data (labs, cultures, etc.) were blinded. No mention if ICU staff was blinded as to patient assignments, and also some risk of introducing bias, although endpoints were fairly objective.   

Groups treated similarly outside of intervention? Not discussed, but groups were compared according to TISS-28 score. Do the study population characteristics describe your patient? A CT surgical population (63%), at most 4% were not post-op. 
Results 

Primary outcome (mortality) Table 3

	
	Death during ICU stay
	Death, >5 days ICU
	In hospital death
	In hospital, ICU >5 day

	Conventional
	63/783
	49/243
	85/783
	64/243

	Intensive
	35/765
	22/208
	55/765
	35/208

	p Value
	<0.04, RR 42%
	0.005
	0.01
	0.01


Secondary outcomes (see Table 4)

Intensive treatment improved overall length of ICU stay, duration of vent support, requirement for renal replacement, hyperbilirubinemia, septicemia, polyneuropathy.
Comments

Internal validity

Large, well designed study with significant primary and secondary outcomes. 

Only potential weaknesses: ICU staff not blinded. Not completely sure if patients were treated similarly apart from intervention (“two treatment groups did not differ in use of medicaltion other than insulin and antibiotics” p 1364) but all things considered, for the undertaking that was attempted, it is difficult to find any big flaws with this study. 

External validity: the authors admittedly state that the study population apply to a surgical ICU population, and that results cannot be extrapolated to the medical population. However, it seems reasonable to presume that there would likely be a beneficial effect (especially on infection, sepsis) in the medical population as well. 

Bottom line: Aggressive glycemic control significantly improves mortality and morbidity in SICU patients and significantly reduces infection rates, an effect that would likely translate into benefit for medical patients, but further investigation might be warranted. 
