EDITORIAL
Tight Blood Glucose Control With Insulin in “Real-Life” Intensive Care

hroughout the past decades, development of high-téchrequiring dialysis by 41%, bacteremia by 46%, the number

monitoring systems as well as mechanical and phar-of red blood cell transfusions by 50%, and critical illness
macological support of vital organs has enabled physicianspolyneuropathy by 44%, and it decreased the requirement
to “rescue” patients who would otherwise die of insults that of prolonged mechanical ventilation and intensive care.
induce profound hypoxia or shock. Despite this technologi- The study by Krinsley aimed for an intermediate blood
cal revolution, which also allowed intensive care medicine glucose level lower than 140 mg/dL, a somewhat less strict
to be recognized as a medical subspecialty, outcomg ofregimen chosen primarily for safety and designed to avoid
many diseases for which patients are being treated in inteninadvertent hypoglycemia. Krinsley achieved, on average,
sive care units (ICUs) has not improved dramatically. Re- a blood glucose level of 131 mg/dL in his patients, and this
cently, however, a few randomized controlled clinical stud- coincided with a 29% reduced in-hospital mortality, de-
ies have shown that survival of critically ill patients can be creased new organ failure, fewer blood transfusions, and
improved simply by rethinking and fine-tuning some of the shorter ICU stay compared with the historical control
routine strategies that have formed the basis of intengivegroup. Nursing staff conditions had not changed, and hy-
care medicine. These include mechanical ventilation, fluid poglycemia did not increase.
administration, inotropic support, and metabolic control.  Krinsley and his team are to be congratulated for thor-
Indeed, using lower tidal volumes for mechanical ventila- oughly studying the impact of implementation of a novel

tion of patients with acute lung injukyearly goal-directed
hemodynamic support of patients with the sepsis s
drome? and strict blood glucose control with insulin durin
intensive carehas reduced morbidity and mortality su
stantially. Follow-up studies on the impact of these alte
therapeutic paradigms, when they are being implemen
in “real-life” intensive care, are of utmost importance.

In the current issue of thiglayo Clinic Proceedings
Krinsley reports the results of a prospective interventio
study performed in a medical-surgical ICU of 14 be
Krinsley assessed the clinical outcome of 800 consecu
patients before and after implementing, as the new stand
of care, tighter insulin-titrated glycemic control. This stud
showed that the clinical benefits of tight blood glucos
control, as revealed by the original randomized controll
study that was performed in a predominantly surgical 1C
at the Leuven Universityyere reproducible in a medical-
surgical setting.

The aim of the Leuven study was to maintain blog
glucose levels lower than 110 mg/dL by using a continug
insulin infusion in the intervention group vs the standard
care, which advocated insulin infusion only when blog
glucose levels exceeded 200 mg/dL. This simple interve
tion reduced intensive care mortality by 43%, overall i
hospital mortality by 34%, newly developed kidney failur

“routine” strategy in the ICU on patients’
n-outcome and on the workload of the un|tSee also
The fact that they were able to reprodugcgade 992
- the results from the one available random-
dized controlled trial is important information for the scien-
edific and clinical community. In addition, they further ex-

tended the knowledge by showing that this benefit is present

in a medical-surgical intensive care population. Krinsley
al recognized the weakness of his nonrandomized study and
s. pointed out that further studies are needed to confirm his
ivefindings and to extrapolate them to other patient groups.
ardndeed, no final proof exists that the data apply to an exclu-
y sively medical ICU setting. Likewise, it is unclear whether
se controlling blood glucose levels is equally effective in criti-
ed cally ill children or in nondiabetic but hyperglycemic pa-
U tients on a regular medical or surgical ward.

One could wonder, however, how far one should go in

repeating the study in similar patient populations when
d indirect data, such as those by Krinsley, are accumulating
usand confirm the results of the large randomized controlled
of trial. The intervention is inexpensive and simple, and the
d potential benefits clearly outweigh the risks, at least within
>n-the highly monitored setting of an ICU. When comparing
n- this novel therapeutic paradigm with other more expensive
e novel treatments, such as activated protein C for sepsis,
one notices the scrutiny with which it is being evaluated
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before being widely implemented. Activated protein C
proved to reduce mortality associated with sepsis in a pre-
dominantly medical ICU population; however, despite the
paucity of data in surgical ICU patients and the associated
risk of bleeding, the drug was approved for treatment of
sepsis in surgical patients. This decision was probably wise
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because there is little reason to believe that outcome of
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sepsis would differ in medical and surgical patients. Like- titration obviously mimics other concomitant effects of insu-
wise, blood glucose control prevents dangerous complica-lin. Results from recent studies indicate that these alternative
tions in ICU patients that are not specific for the initial effects of tight glycemic control with insulin involve im-
disease that warranted ICU admission. Furthermore, the benprovement of the dyslipidemia of critical illnéssnd attenu-
efits of tight blood glucose control are scientifically based on ation of the pronounced inflammatory respéhgeespec-
a vast amount of data from patients with diabgtemd tive of the reduced incidence of serious infections evoked by
these benefits have been proved for patients in the ICU.  intensive insulin therapy. Particularly, the effect on lipids
However, at this stage, several important questions re-seems to surpass the effect of blood glucose control in
main unanswered. First, what level of blood glucose is explaining the survival benefit associated with intensive in-
considered ideal to achieve the most benefit combined withsulin therapy! Furthermore, the immune paralysis that has
the lowest risk of adverse events? Second, how do thebeen described in critically ill patients appears to be amelio-
benefits occur—is glycemic control the most important rated®® as evidenced by improved phagocytosis of mono-
factor or are other metabolic or even nonmetabolic effectscytes obtained from experimental animals with critical ill-
of insulin playing a more important role? This is related to ness in which blood glucose was controlled with insulin
the question of how blood glucose should be controlled. Isinfusion. Many more pathways are presumably involved and
insulin infusion the best method based on its many othershould be studied in detail, both in clinical studies and in
effects besides blood glucose control, or should we seekexperimental animal models. Only then will the full impact
alternatives that may have a lower risk of hypoglycemia? of this intervention be clear and will it be possible to further
The level of blood glucose needs to be considered. Theoptimize and fine-tune the simple but lifesaving intervention
Leuven study used a lower threshold compared with thatof metabolic control in critically ill patients.
used by Krinsley. The mortality bgneflt in Krinsley’s study Greet Van den Berghe, MD, PhD
was somewhat smaller than that in the Leuven study. Fur- . -
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thermore, a post hoc analysis of the Leuven study showed : .
. . L University of Leuven
that an intermediate blood glucose level was effective in Leuven. Belaium
reducing mortality but much more could be gained by target- » Beld
ing true normoglycemiﬁm fact, for most of the effects on 1. Amato MB, Barbas CS, Medeiros DM, et al. Effect of a protective-ventila-
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