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The parameters for optimal glucose control in critically ill
patients have been a matter of heated debate for several
years. The remarkable reduction in mortality observed in
association with intensive insulin therapy in an unblinded,
single-center study conducted in a surgical (predominantly
cardiovascular) ICU in Leuven, Belgium [1] fueled an
enormous drive to develop rigorous protocols for intensive
insulin therapy to maintain strict normoglycemia (blood
sugar < 110 mg per dl). Yet, subsequent studies—includ-
ing another from the medical ICU population of the same
center in Leuven which reported improved morbidity but
no improvement in mortality except for patients who
stayed in the ICU for 3 days or more—[2] have shown
much less favorable results. In fact, a meta-analysis pub-
lished shortly before the publication of the NICE-SUGAR
trial results concluded that intensive insulin therapy does
not decrease mortality but does increase the risk of severe
hypoglycemia in critically ill patients [3].

NICE-SUGAR was a parallel-group, randomized, con-
trolled trial of medical and surgical patients admitted to the
ICUs of 42 hospitals, mostly in academic centers [4].
Patients were eligible if they were expected to require ICU
treatment for >3 days. Treatment assignments were con-
cealed before randomization but subsequent treatment
administration was not blinded (an understandable limita-
tion). Patients were randomized to an intensive glucose
control target of 81-108 mg per dl (4.5-6.0 mmol per liter)
or a conventional glucose control target of 180 mg per dl or
less (10.0 mmol per liter or less). A uniform web-based
insulin protocol was strictly applied in all participating
units.
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Mortality at 90 days, the primary endpoint of the study,
was actually higher in patients assigned to the intensive
glucose control group (27.5% vs. 24.9% in the conven-
tional control group; OR 1.14, 95% CI 1.02-1.28;
P = 0.02). Mortality remained greater in the intensive
control group after adjustment for predefined baseline risk
factors. The difference was even more pronounced in sur-
gical than in medical patients.

Insulin was administered to 97.2% of patients in the
intensive control group but also to 69% of patients in
the conventional control group. However, patients in the
intensive control arm received a lot more insulin (mean of 50
vs. 17 units of insulin per day). Although patients in the
intensive control arm often failed to achieve the strict pre-
scribed target, there was adequate separation of the
glycemias between the groups (mean time-weighted blood
glucose level 115 mg per dl in the intensive control versus
144 mg per dl in the conventional control). Mean daily
amount of nonprotein calories was modest and more than
70% of calories were provided enterally, according to
widely accepted current practice guidelines.

There was no benefit from intensive insulin therapy
across several predefined secondary and tertiary endpoints,
such as length of stay in the ICU and the hospital, days on
mechanical ventilation or renal replacement therapy,
positive blood cultures, or blood transfusion. Severe
hypoglycemia, defined as a blood sugar <40 mg per dl
(2.2 mmol per liter), occurred in 6.8% of patients in the
intensive control group versus 0.5% of patients in the
conventional control group (OR 14.7). Still, these rates of
hypoglycemia are lower than those noted in previous trials
and the investigators reported that no episodes of hypo-
glycemia caused permanent sequelae.

The investigators did not include any information on
baseline neurological disease or occurrence of neurological
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failure during the ICU admission. However, nearly a quarter
of all proximate causes of death were classified as neuro-
logical and these neurological deaths were actually less
common in the intensive control group, unlike cardiovas-
cular deaths. This difference deserves further exploration.
Furthermore, trauma patients were one of the only two
subgroups (patients who received corticosteroids in the ICU
being the other) of patients who tended to have lower mor-
tality with intensive glucose control. Previous studies
suggested a reduction in the risk of developing critical ill-
ness polyneuropathy associated with the use of intensive
insulin therapy [1, 5]. So far, no data from NICE-SUGAR on
critical illness polyneuropathy has been reported.

Excellent editorials on this trial have been published
which include thoughtful discussions on the possible rea-
sons for the discrepancy of the results of NICE-SUGAR
compared with those from the Leuven studies (single
center biases and the practice of providing parenteral
hyperalimentation with glucose loading at Leuven being
the main proposed explanations) and the potential causes
for the increased mortality observed in this multi-center
study [6, 7]. Although many questions still await answers,
the results of NICE-SUGAR clearly indicate that intensive
insulin therapy to achieve a target blood glucose below
110 mg per dl should not be recommended for unselected
ICU patients. However, as pointed out in the cited edito-
rials, the findings of NICE-SUGAR should not be
misinterpreted as indicating that careful monitoring and
treatment of hyperglycemia is no longer advisable. Severe
hyperglycemia and hypoglycemia are deleterious. Keeping
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blood sugar levels steadily between 140 and 180 mg per dl
using standardized protocols for insulin administration
should be the objective for the care of critically ill patients
based on current knowledge. Meanwhile, additional
research should be conducted on the effects of hypergly-
cemia and the benefits of insulin therapy on neurological
patients (such as patients with brain trauma, ischemic
stroke patients undergoing reperfusion therapy, and
patients with intracerebral hemorrhage) and neurological
outcomes of critical systemic illness.
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