Background

The acute stress response is a

Intensive Insulin Therapy in hyperadrenergic state
Critically ll patients Characterized by hyperglycemia
Increased glycogenolysis and
NEJM Nov 8t 2001: 345 19 gluconeogenesis -> metabolic substrate

Greet Van pen Berghe et al Insulin antagonism:
— GH, Cortisol, Glucagon, Epinephrine

Background The Question

Prolonged critical iliness is associated with . . .
increased mortality and morbidity DO?S t|ght.glycem|c .c.ontroll in-

. . perioperative and critically ill patients
Reduced physiologic reserve

improve outcomes?
Hyperglycemia is associated with Mortality
increased risk of infection

Morbit
Infection prolongs critical illness |y

Diabetic patients with AMI have better long
term outcomes with tight glycemic control

Design & Setting

Enrollment & Randomization

* Prospective Randomized Controlled Trial All patients admitted to SICU
« Surgical Intensive Care 1548 enrolled
« Single Center 14 excluded: 5 other trials, 9 DNR or

+ 1 year (2000) moribund
Sealed envelopes

Stratified to nature of critical illness
Premuted blocks of 10 (balance)




Methodology Methodology

Conventional Therapy Group + All patients were given intravenous
— Insulin Drip started if BG>215mg/dI glucose (feed!) @ 200-300g/24h
— Level adjusted to maintain BG 180-200 (equivalent to 200ml/hour D5%) = 800-

Intensive Therapy Group 1200 keal

— Insulin Drip started if BG>110mg/d| * Feeding (preferably enteral) commenced
— Level adjusted to maintain BG 80-110 day 2

Maximal insulin dose 50iu/hour

Standardized Care?

Clinician dependent

Blood cultures taken for T >38.5 C
Weekly EMG

Death - PM

Type of Patients Endpoints

Disease/Surgery Conventional Intensive

Primary
— Death

Cardiac Surgery 493 477

Neurologic 30 33 Secondary
Thoracic 56 66

— In hospital death
/Pulmonary
Abdominal 58 45 — Number of ICU days
Vascular 32 30 —ICU > 14 days
— Readmission
— Duration of Vent Support
— Renal Replacement Therapy

Trauma / Burns 35 33

Transplants 44 46
Other 35 35




Severity of lliness

« Acute lliness Score
— Apache

* Resource Consumption
- TISS-28

Disclaimer

« Supported by local and governmental
grants and

* Novo Nordisk

Methodology - Critique

+ Administration of dextrose day ? Reason
+ Validity of Apache Il in this setting

— Cardiac surgery patients

— Lead time bias

Statistical Analysis

Planned enroliment 2500 patients

To detect 5% absolute difference in mortality in
patients remaining in ICU >5/7, and 2% overall.

Stopped early at 4t interim analysis
Baseline data T, X2, MWU test
Odds ratios — mv logistic regression analysis

Outcomes Kaplan Meier analysis, and Mantel-
Cox log rank test

Methodology - Critique

» Were the patients properly randomized?

- Yes

» Were the groups comparable?

- Yes

+  Was the outcome assessment "blind"?

- Yes

*  Was the study large enough?

- Yes

« Was the study continued long enough? Was it stopped after an

interval evaluation?
- Yes

«  Was the follow up complete — were all the patients who entered the

trial accounted for at its conclusion? And were they analyzed in the
groups into which they were randomized?
- Yes

Results




Glycemic Control Primary Outcome

- Tight control group Convgntional Group 63 deaths; 8.0
~103 £ 19 mg/dl (mean) Intensive Group 35 deaths; 4.6
—“Almost all” received insulin P<0.04 .

« Conventional group 222 g24°£; ->N3l\?'(|)'A)3O
—153 + 33 mg/d| o
— Only 39% received insulin (173 vs 140 mg/d) No of deaths similar in first 5 days

In ICU >5 days 20.2% vs 10.6
ARR =9.6%, NNT 10.4
P =0.005

APACHE Il Seore

Primary Endpoint

Reduced Mortality occurred exclusively in
patients admitted to ICU for reasons other
than cardiac surgery, with LOS >5 days
Risk of death

Higher APACHE Il score, increasing age,
non cardiac surgery, tertiary referral

Not diabetes or hyperglycemia on
admission




Secondary Endpoints

* Intensive Insulin therapy:

—Reduced ICU stay, not hospital stay ? cost
reductions.

— Reduced length of vent support, RRT

— Reduced incidence of hyperbilirubinemia

— Reduced incidence of sepsis (RRR 46%)

— Possibly reduced incidence of polyneuropathy
— Reduced quantity of blood transfused

Conclusions

Intensive insulin therapy to maintain blood
glucose <110 mg/dIl reduces morbidity and
mortality in critically ill patients in surgical
intensive care

Validity of Results

Study was not blinded
Patient population — SCC

NNT 30 -> 10 to save 1 life compares
favorably with ARDSNET study NNT and
PROWESS trial (rAPC) NNT

Simple, inexpensive intervention
Will change my clinical practice

Were the cardiac patients protected by
beta blockade?




