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Bangladesh has a type 2 diabetes mellitus population of 7.8%
and pre-diabetes of 10.1% and the prevalence is higher in
urban areas compared with rural areas1.Patients with diabetes
are frequently admitted in the hospital with various illnesses
and a significant numbers are admitted in the critical care
settings like ICU,CCU and HDU. Hyperglycemia in hospital
can occur in those with previously undiagnosed diabetes and
others with “stress hyperglycemia” that may occur during an
acute illness.The American Diabetes Association (ADA) and
American Association of Clinical Endocrinologists (AACE)
have defined hospital-related hyperglycemia as any blood
glucose concentration of more than 7.8 mmol/l in patients
without a prior history of diabetes2. In-hospital hyperglycemia
is very common condition and is an important marker of
mortality in patients with and without a past history of
diabetes3. Patients with diabetes who are hospitalized for
medical or surgical illnesses have longer hospital stay in
comparison to non diabetic patients4.
Diabetes is a disease expensive to treat and it has been found
in a study that about 50% of total cost of medical expenditures
attributed to diabetes in USA are hospital inpatient care5.
In acute illness hyperglycemia leads to release of counter
regulatory
hormones
(cortisol,
glucagon),
and
pro-inflammatory cytokines (TNF-α, IL-6) leading to
impaired immune function. All of these changes can lead to
increased risk of infection, impaired wound healing, deranged
kidney function,prolonged hospital stay and mortality6.
For the past one and a half year we are devastated with
covid-19 pandemic and diabetes has been found the second
highest comorbidity in COVID-19 patients and a significant
number of diabetic patients with severe COVID-19 infections
are admitted in ICU7.Diabetic patients with covid-19 are more
likely to die compared with those without diabetes and
in-hospital morbidity and mortality is significantly lower in
those with well controlled diabetes8. For reducing the
morbidity and mortality, length of stay and cost of hospital
treatment,patients with hyperglycemia should be promptly
identified upon admission and properly managed.
In the critical care setting,intravenous insulin infusion is the
most effective and recommended method for controlling
hyperglycemia and achieving glycemic targets.In ICU
patients insulin should be started if there is persistent
hyperglycemia of more than 10 mmol/l9.
The American Diabetes Association (ADA) and American
Association of Clinical Endocrinologist (AACE) guidelines
recommend a glucose level between 7.8 and 10.0 mmol/l for
the majority of critically ill patients and lower glucose targets
between 6.1 and 7.8 mmol/l in selected patients (i.e.cardiac
surgical patients, patients with stable glycemic control
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without hypoglycemia).2,9
The Society of Critical Care Medicine (SCCM), however,
differs from the other bodies and recommends initiation of
intravenous insulin if the blood glucose is ≥8.3 mmol/l 10.
Several studies have found that intensive intravenous insulin
therapy significantly reduced the mortality and morbidity in
critically ill patients with hyperglycemia11,12. Continuous
intravenous short or rapid acting insulin infusion is the
recommended method to achieve the desired glycemic control
in critically ill patients. Adminstration of intravenous insulin
requires an insulin pump which will deliver the required
insulin dose in unit per hour 13,14,15. There are different
protocols/algorithms for insulin infusion available and there
is no clear evidence that the one is better than the other. There
are also computer-based algorithms available to help the
medical staff adjusting the insulin infusion rate according to
the blood sugar level16,17. Capillary point of care (POC) testing
is the recommended approach to monitor blood glucose in the
ICU-setting with several things to be kept in mind which
might affect the blood sugar value such as hemoglobin level18.
Blood sugar should be monitored every 1 to 2 hours in
patients receiving intravenous insulin.
Hypoglycemia, defined as blood sugar less than 3.9 mmol/l is
the commonest side effects of intravenous insulin in critically
ill patients and the incidence varies depending on the intensity
of glycemic control13. Frequent monitoring of blood sugar in
patients receiving intravenous insulin infusion when the
blood sugar is near to the lower limit of the target is the best
way to prevent severe hypoglycemia (<2.2 mmol/l).
Intravenous insulin infusion should be continued till the
patient is clinically stable and has been started on enteral/ oral
feeding and the blood sugar is reasonably controlled.Stable
patients should be shifted to a basal/bolus and correctional
subcutaneous insulin regimen before the insulin infusion is
stopped to avoid a significant loss of glucose control because
intravenous insulin has short half life (<10 minutes) and
should not be discontinued until subcutaneous insulin has
been started. When switching from intravenous to
subcutaneous insulin, the short acting soluble insulin should
be given 30 minutes before, rapid acting insulin analogue 10
minutes before and the intermediate or long acting insulin 2 to
3 hours before discontinuing the intravenous insulin.
Basal-bolus regimen addresses the 3 components of insulin
requirement in our body: basal insulin (required to reduce
fasting sugar and between meals), nutritional or prandial
insulin (required to reduce the post meal glucose), and
supplemental insulin (additional dose of bolus insulin
required for unexpected glucose rise). Correctional or
supplemental insulin is given just before meal together with
pre meal insulin19. American Diabetes Association (ADA) and
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other international bodies have recommended that
hospitalized diabetic patients who are not critically ill should
receive basal insulin along with scheduled pre prandial doses
of short or rapid-acting insulin and additional supplemental
short or rapid-acting insulin to correct pre meal
hyperglycemia20. Blood sugar should be monitored before and
2 hours each meal.
Sliding-scale of subcutaneous short or rapid-acting insulin is
still widely used in most of the hospitalized patients in
Bangladesh but by this method of insulin delivery is not in a
physiological manner and can lead to wide fluctuation in
blood sugar levels leading to erratic glycemic control21.
Sliding- scale of insulin is strongly discouraged in most of the
international recommendations as there is higher risk of
hyperglycemia and hypoglycemia (roller coaster) and has to
be found an ineffective means of achieving optimal glycemic
control. For any hospitalized patient receiving enteral or
parental feeding with or without history of diabetes, blood
glucose testing should be initiated and can be discontinued if
blood glucose values are less than 7.8 mmol/liter for 24–48 h
after achievement of desired caloric intake.22.
The burden of diabetes management in ICU settings falls
mostly on the junior medical staffs but the knowledge and
training among them to a large extent is sub-optimal23.
Management of diabetes in critically patients should be part
of training of the junior medical staff and diabetes educational
goals should focus on insulin administration and dose
adjustment, blood sugar monitoring, prevention and treatment
of hypoglycemia. ICU, CCU and HDU should have their own
written policies, protocols, algorithms and order sets for
proper and effective management of hyperglycemia.
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