
55Vol.2, No.2, August 2012

Hyperglycaemia is a common, serious and costly
health care problem in hospitalized patients. There is
substantial observational evidence linking hyperglycaemia
in critically ill patients (with and without diabetes) to higher
rates of hospital complications, longer hospital stay, higher
health care resource utilization, and greater hospital
mortality (1,2). Although several cohort studies as well as
early randomized clinical trials (RCTs) suggested that tight
glucose control (80 to 110 mg/dL [4.4 to 6.1 mmol/L])
reduced hospital complications and mortality (3,4), this
target has been difficult to achieve without increasing the
risk for severe hypoglycaemia. In addition, recent RCTs in
critically ill patients have failed to show a significant
improvement in mortality or have even shown increased
mortality risk with intensive glycaemic control (5-7).

Managing hyperglycaemia in Intensive Care
Settings

In NICE-SUGAR, a multicentre, multinational RCT,
tested the effect of tight glycaemic control (target 81-108
mg/dl) on outcomes among 6,104 critically ill participants
(5). Ninety-day mortality was significantly higher in
the intensive vs. the conventional group (target 144-180
mg/dl) (78 more deaths; 27.5% versus 24.9%, P=0.02) in
both surgical and medical patients. Mortality from
cardiovascular causes was more common in the intensive
group (41.6% versus 35.8%; P=0.02). Severe
hypoglycaemia was also more common in the intensively
treated group (6.8% vs. 0.5%; P<0.001). This study’s
findings do not disprove the notion that glycaemic control
in the ICU is important; however, it strongly suggests
that it is not necessary to target blood glucose values
<140 mg/dl, and that a highly stringent target of <110 mg/
dl may actually be dangerous.

 In a recent meta-analysis of 26 trials (N=13,567), the
pooled relative risk (RR) of death with intensive insulin
therapy was 0.93 as compared with conventional therapy
(95% CI 0.83-1.04) (6).  The pooled hypoglycaemia RR
with intensive therapy was 6.0 (95% Cl 4.5-8.0). The specific
ICU setting influenced the findings, with patients in
surgical ICUs appearing to benefit from intensive insulin
therapy (RR 0.63, 95% Cl 0.44-0.91), while those in other
critical care settings did not (medical ICU: RR 1.0, 95% Cl
0.78-1.28; ‘mixed’ICU: RR 0.99, 95% Cl 0.86-1.12).

Based on recent RCTs, the Endocrine Society and
ADA recommended raising glycaemic targets in the ICU.
For the majority of patients in the ICU setting, using insulin
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infusion and targeting blood glucose levels between 140
and 180 mg/dL (7.8 and 10.0 mmol/L) is recommended (8).
Despite the lack of strong scientific evidence, lower
glucose targets between 110 and 140 mg/dl (6.1 and 7.8
mmol/L) may be appropriate in selected ICU patients such
as CABG surgical patients and stable glycaemic control
patients without hypoglycaemia. Blood glucose targets
>180 mg/dl or <110 mg/dl are not recommended.

Managing hyperglycaemia in inward settings
In general medical and surgical non-ICU patients,

observational and RCT have also shown a strong
association between hyperglycaemia and poor clinical
outcomes, including prolonged hospital stay, infection,
and disability after hospital discharge, and death (9,10).
In such patients, the presence of hyperglycaemia is
associated with prolonged hospital stay, infection,
disability after hospital discharge, and death (1,9,11).
Hyperglycaemia on admission has also been linked to
worse outcomes in patients with community-acquired
pneumonia (12).

In a prospective cohort multicentre study of 2,471
patients, those with admission glucose levels of  >11 mmol/
L (198 mg/dL) had a greater risk of mortality and
complications than those with glucose <11 mmol/L. The
risk of in-hospital complications increased 3% for each 1
mmol/L increase in admission glucose. In a retrospective
study of 348 patients with chronic obstructive pulmonary
disease and respiratory tract infection, the relative risk of
death was 2.10 in those with a blood glucose of 7-8.9
mmol/L, and 3.42 for those with a blood glucose of >9.0
mmol/L compared to patients with a blood glucose 6.0
mmol/L (13). Each 1 mmol/L (18 mg/dL) increase in blood
glucose was associated with a 15% increase in the risk of
an adverse clinical outcome, which was defined as death
or length of stay of greater than nine days. A recent RCT
reported that improving glycaemic control with basal-
bolus vs. sliding scale insulin (SSI) in patients with type 2
diabetes undergoing general surgery reduced a composite
of postoperative complications, including wound
infection, pneumonia, bacteremia, respiratory and acute
renal failure. In this study, a mean daily glucose
concentration after the 1st day of basal-bolus and SSI
was 145 ± 32 mg/dl and 172 ± 47 mg/dL, respectively,
p<0.01. There were reductions with basal bolus as
compared with SSI in the composite outcome (24.3% and
8.6%, OR: 3.39 [95% Cl: 1.50-7.65]; p=0.003).
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Achieving safe and effective glycaemic targets
Insulin therapy is the preferred method of glycaemic

control in the majority of patients in the hospital setting
(8). In the ICU, IV infusion is the preferred route of insulin
administration. Numerous examples of successful
Continuous Insulin Infusion algorithms in achieving
glycaemic control are reported in the literature (3,4,14). A
computer-based algorithms aiming to direct the medical
staff in adjusting insulin infusion rate have become
commercially available. All published ICU insulin
algorithms appear to be equally effective in controlling
blood glucose without major clinical outcome differences,
including frequency of severe hypoglycaemic events,
length of ICU and hospital stay, or mortality, among
different treatment algorithms (1,8). Outside of critical care
units, subcutaneous insulin administration is used
much more frequently. Oral agents have a limited role, and
should be avoided in the inpatient setting. Scheduled
subcutaneous insulin is the preferred method for achieving
and maintaining glucose control in non-ICU patients with
diabetes or stress hyperglycaemia. The recommended
components of inpatient subcutaneous insulin regimens
include a basal, nutritional and a supplemental (correction)
component (1,8). Hospitalized patients often require high
insulin doses to achieve target glucose levels due to
increased insulin resistance; thus, in addition to basal and
nutritional insulin requirements, patients often require
supplemental or correction insulin for treatment of
hyperglycaemia. Use of repeated doses of short-acting
insulin per sliding scale, as a sole form of therapy in
hospitalized patients with diabetes, should be avoided
because of persistence of hyperglycaemia in type 2 diabetes
and risk of ketoacidosis in patients with type 1 diabetes (8).
The use of a basal-bolus regimen has been shown to improve
glycaemic control with a similar rate of severe hypoglycaemia
than SSI alone and to decrease hospital complications in
patients undergoing non-cardiac surgery.

Considering above, it could be highlighted that
hyperglycaemia is associated with poor outcomes in the
hospital not only in patients with diabetes but also without
diabetes with hyperglycaemia. It is evident that good
metabolic control with target blood sugars are associated
with improved hospital outcomes.

– Dr. Uditha Bulugahapitiya
Editor
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