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Abstract

Introduction: Hyperglycemia and insulin resistance are a common occurance in
critically ill patients and are associated with adverse outcome. Thus, intensive insulin therapy is
advocated increasingly for hyperglycemic intensive care unit (ICU) patients to redcue morbidity
and mortality.  Nevertheless convincing evidence of benefit comes mainly from trials carried out
on surgical ICU patients while studies of the effects of intensive insulin therapy in mixed
medical & surgical ICU patients have yielded conflicting results.
Methods: This study aimed at determining the efficacy of tight glycemic control and impact on
morbidity and mortality measures in mixed medical/surgical ICU patients.  On admission, sixty
patients were randomly assigned to recive intensive insulin therapy (IIT) (30 patients) using
insulin infusion (target blood glucose= 90-149 mg/dl) or conventional glycemic control (30
patients) (target blood glucose <199 mg/dL).
Results: There was no statistically significant difference between both groups in the mean age
(41.6+19 vs 50+23.9 years, P= 0.13), sex (P = 0.6), or the presence of history of diabetes
mellitus (P = 0.25) but there was statistically significant higher mean APACHE II in (IIT) group
(15.5 vs 13.2, P= 0.043).  the tight glycemic control group showed a statistically higher mean
daily insulin dose (53.1 vs 12.7 units, P< 0.001), higher mean duration of stabilization within
target blood glucose range (21.8 vs 12.2 hour (P< 0.001) & lower mean blood glucose level (136
vs 166.6, P= 0.004) compared to conventional group.  There was no statistically significant
difference between the two groups as regards need for vasopressor use (P = 0.79) or the need for
renal replacement therapy (P = 0.71), however, the incidence of acute kidney injury was lower in
the tight control group (33.3% vs 53.3%) but lacks statistical significance (P = 0.09).  Beneficial
effect significantly was found in the tight glycemic control group regarding incidence of
bacteremia (P = 0.037), mean duration of ICU stay (6.6 vs 14.1 days, P= 0.03) & accelerated
weaning from mechanical ventilation (MV) (2.5 vs 8.2 days, P= 0.028).  The tight glycemic
control medical subgroup showed statistically significant less duration of ICU stay (7.9+3 vs
16+4.9, P= 0.05).  As regards the study surgical subgroup, tight glycemic control was associated
with statistically significant lower bacteremia rate (6.7% vs 46.7, P= 0.013), accelerated weaning
from MV (0.5  vs  6.6  days,  P= 0.009)  & lower  mean duration  of  ICU stay  (5.3  vs  12  days,  P=
0.023). There was no statistical significant difference between the two group regarding frequency
of hypoglycemia [tight (16.7%) vs conventional (30%), P= 0.063)].  We found lower mortality
rate in the tight glycemic control group (26.7%) compared to conventional group (40%), yet with
no statistical significance (P= 0.412). Meanwhile on subgroup analysis, there was statistically
significant lower mortality in surgical ICU patients who assigned to receive IIT compared to
those who receive conventional glycemic regimen (6.7% vs 26.7%, P = 0.045). Also, there was
significant reduction in mortality with IIT among long stayers (> 5 days) compared to
conventional group (16.7 vs 33.3%, P = 0.05).
Conclusion: Tight glycemic control significantly reduce morbidity in mixed medical and
surgical ICU patients by the prevention of newly acquired bacteremia during ICU course,
acceleration of weaning from mechanical ventilation and early discharge from intensive care unit
with insignificant reduction in mortality rate among the whole mixed medical / surgical ICU
patients yet with significant survival beneficial in surgical ICU patients & in mixed group of
patients who stayed more than 5 days in the intensive care unit.

Keywords: Tight glycemic – mixed medical/surgical –intensive insulin.
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Introduction

yprglycemia in response to critical illness

has long been associated with adverse

outcomes. Large observational studies have

recently confirmed and fine-tuned this association reporting the

lowest risk of death with blood glucose levels between 5 and 7

mmol/L or between 6 and 8 mmol/L for patients with diabetes

mellitus (1,2). This association is thought to be causal based on

potential glucose toxicity & studies in patients and animals support

the hypothesis of toxicity induced by excess glucose, specifically

toxicity to the mitochondria that takes up glucose independent of

insulin and in proportion to the circulating levels of glucose (3,4,5).

The first trial that had tested the hypothesis that tight

glycemic control improves outcome in critically ill patients,

targeted a strictly normal blood glucose level (80-110 mg/dl)

compared with usual care in adult patients in surgical intensive care

units (ICUs). The intervention was labeled "intensive insulin

therapy" and was found to reduce morbidity and mortality (6).

A subsequent study in a medical ICU setting documented

similar organ protective effects, although not as strikingly as in the

H
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surgical ICU study and mortality was not different in the intention

to treat analysis (7).

Systematic reviews and meta-analyses have also led to

differing conclusions (8,9). Trials that examine the impact of tight

glycemic control on the outcome of critically ill patients revealed

also conflicting results (10-14).

In a recent meta-analysis of 26 studies, Grisdale and

colleagues (15) concluded that intensive insulin therapy doesn't

provide an overall mortality benefit, but it may decrease mortality

among surgical ICU patients. The differences among the individual

studies are likely important.  First, the type of patients and logistics

of the intensive care units differed substantially. Second, the

accuracy of insulin titration and glucose monitoring differed among

studies and most importantly the blood glucose targets also differed

markedly (15).

When used in such different ways, the term "intensive insulin

therapy" (IIT) may not always describe the same intervention. In

some settings, such therapy may have induced large flactuations in

blood glucose possibly with undetected hypoglycemia alternating

with hyperglycemia. This might have resulted in a reduced average

blood glucose level; however the fluctuations in blood glucose may
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be worse than constant moderate hyperglycemia (15).

The issue of hypoglycemia is critical, as it represents the

major fear when starting intensive insulin therapy, not surprisingly

the increased incidence of hypoglycemia in the intensive insulin

therapy groups justified the interruption of 2 large multicenter,

prospective trials of IIT, the German VISEP & the European

GLUCONTROL studies due to higher incidence of hypoglycemia

(< 2.2 mmol/L) in the intensive insulin therapy groups as compared

to conventional groups (16,17).

Although the incidence of hypoglycemia was substantial in

both Leuven studies, the condition of patients who experienced

hypoglycemia was not worsened as compared to those who did not

present any hypoglycemic episode (6,7).

Application and performance of Tight Glycemic Control with

Intensive Insulin Therapy (TGCIIT) definitely require the use of

protocols that need to be implemented, validated and explained in

details to health care professionals involved in the care of critically

ill patients (18). The various algorithms already published have been

reviewed (19), and discussed the steps required to implement

protocols for TGCIIT (20).


