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glucose is elevated, is inadequate for inpatient glucose management 2421
and should not be used. The short-acting, preprandial insulin dose
should include coverage for food consumption (based on anticipated
carbohydrate intake) plus a corrective or supplemental insulin based
on the patient’s insulin sensitivity and the blood glucose. For example,
if the patient is thin (and likely insulin-sensitive), a corrective insulin
supplement might be 1 unit for each 2.7 mmol/L (50 mg/dL) over the
glucose target. If the patient is obese and insulin-resistant, then the
insulin supplement might be 2 units for each 2.7 mmol/L (50 mg/dL)
over the glucose target. It is critical to individualize the regimen and
adjust the basal or “scheduled” insulin dose frequently, based on the
corrective insulin required. A consistent carbohydrate diabetes meal
plan for hospitalized patients provides a predictable amount of carbohydrate for a particular meal each day (but not necessarily the same
amount for breakfast, lunch, and supper). The hospital diet should be
determined by a nutritionist; terms such as ADA diet or low-sugar diet
are no longer used.
Individuals with type 1 DM who are undergoing general anesthesia
and surgery or who are seriously ill should receive continuous insulin,
either through an IV insulin infusion or by SC administration of a
reduced dose of long-acting insulin. Short-acting insulin alone is insufficient. Prolongation of a surgical procedure or delay in the recovery
room is not uncommon and may result in periods of insulin deficiency
leading to DKA. Insulin infusion is the preferred method for managing patients with type 1 DM in the perioperative period or when serious concurrent illness is present (0.5–1.0 units/h of regular insulin).
If the diagnostic or surgical procedure is brief and performed under
local or regional anesthesia, a reduced dose of SC, long-acting insulin
may suffice (30–50% reduction, with short-acting insulin withheld or
reduced). This approach facilitates the transition back to long-acting
insulin after the procedure. Glucose may be infused to prevent hypoglycemia. The blood glucose should be monitored frequently during
the illness or in the perioperative period.
Individuals with type 2 DM can be managed with either an insulin
infusion or SC long-acting insulin (25–50% reduction depending on
clinical setting) plus preprandial, short-acting insulin. Oral glucoselowering agents should be discontinued upon admission and are not
useful in regulating the plasma glucose in clinical situations where
the insulin requirements and glucose intake are changing rapidly.
Moreover, these oral agents may be dangerous if the patient is fasting
(e.g., hypoglycemia with sulfonylureas). Metformin should be withheld when radiographic contrast media will be given or if unstable
CHF, acidosis, or declining renal function is present.

SPECIAL CONSIDERATIONS IN DIABETES MELLITUS
TOTAL PARENTERAL NUTRITION
(See also Chap. 98e) Total parenteral nutrition (TPN) greatly increases
insulin requirements. In addition, individuals not previously known to
have DM may become hyperglycemic during TPN and require insulin
treatment. IV insulin infusion is the preferred treatment for hyperglycemia, and rapid titration to the required insulin dose is done most
efficiently using a separate insulin infusion. After the total insulin
dose has been determined, insulin may be added directly to the TPN
solution or, preferably, given as a separate infusion or subcutaneously.
Often, individuals receiving either TPN or enteral nutrition receive
their caloric loads continuously and not at “meal times”; consequently,
SC insulin regimens must be adjusted.
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In a number of cross-sectional studies of patients with diabetes, a
greater degree of hyperglycemia was associated with worse cardiac,
neurologic, and infectious outcomes. In some studies, patients who
do not have preexisting diabetes but who develop modest blood glucose elevations during their hospitalization appear to benefit from
achieving near-normoglycemia using insulin treatment. However,
a large randomized clinical trial (Normoglycemia in Intensive Care
Evaluation Survival Using Glucose Algorithm Regulation [NICESUGAR]) of individuals in the ICU (most of whom were receiving
mechanical ventilation) found an increased mortality rate and a
greater number of episodes of severe hypoglycemia with very strict
glycemic control (target blood glucose of 4.5–6 mmol/L or 81–108
mg/dL) compared to individuals with a more moderate glycemic
goal (mean blood glucose of 8 mmol/L or 144 mg/dL). Currently,
most data suggest that very strict blood glucose control in acutely
ill patients likely worsens outcomes and increases the frequency of
hypoglycemia. The ADA suggests the following glycemic goals for
hospitalized patients: (1) in critically ill patients: glucose of 7.8–10.0
mmol/L or 140–180 mg/dL; (2) in non–critically ill patients: premeal
glucose <7.8 mmol/L (140 mg/dL) and at other times blood glucose
<10 mmol/L (180 mg/dL).
Critical aspects for optimal diabetes care in the hospital include the
following. (1) A hospital system approach to treatment of hyperglycemia and prevention of hypoglycemia is needed. Inpatient diabetes
management teams consisting of nurse practitioners and physicians
are increasingly common. (2) Diabetes treatment plans should focus
on the transition from the ICU and the transition from the inpatient
to outpatient setting. (3) Adjustment of the discharge treatment regimen of patients whose diabetes was poorly controlled on admission
(as reflected by the HbA1c) is necessary.
The physician caring for an individual with diabetes in the perioperative period, during times of infection or serious physical illness,
or simply when the patient is fasting for a diagnostic procedure must
monitor the plasma glucose vigilantly, adjust the diabetes treatment
regimen, and provide glucose infusion as needed. Hypoglycemia is frequent in hospitalized patients, and many of these episodes are avoidable. Hospital systems should have a diabetes management protocol to
avoid inpatient hypoglycemia. Measures to reduce or prevent hypoglycemia include frequent glucose monitoring and anticipating potential
modifications of insulin/glucose administration because of changes in
the clinical situation or treatment (e.g., tapering of glucocorticoids) or
interruption of enteral or parenteral infusions or PO intake.
Depending on the severity of the patient’s illness and the hospital
setting, the physician can use either an insulin infusion or SC insulin.
Insulin infusions are preferred in the ICU or in a clinically unstable
setting. The absorption of SC insulin may be variable in such situations. Insulin infusions can also effectively control plasma glucose in
the perioperative period and when the patient is unable to take anything by mouth. Regular insulin is used rather than insulin analogues
for IV insulin infusion because it is less expensive and equally effective.
The physician must consider carefully the clinical setting in which
an insulin infusion will be used, including whether adequate ancillary personnel are available to monitor the plasma glucose frequently
and whether they can adjust the insulin infusion rate to maintain the
plasma glucose within the optimal range. Insulin-infusion algorithms
should integrate the insulin sensitivity of the patient, frequent blood
glucose monitoring, and the trend of changes in the blood glucose
to determine the insulin-infusion rate. Insulin-infusion algorithms
jointly developed and implemented by nursing and physician staff
are advised. Because of the short half-life of IV regular insulin, it is
necessary to administer long-acting insulin prior to discontinuation of
the insulin infusion (2–4 h before the infusion is stopped) to avoid a
period of insulin deficiency.
In patients who are not critically ill or not in the ICU, basal or
“scheduled” insulin is provided by SC, long-acting insulin supplemented by prandial and/or “corrective” insulin using a short-acting
insulin (insulin analogues preferred). The use of “sliding scale,”
short-acting insulin alone, where no insulin is given unless the blood

GLUCOCORTICOIDS
Glucocorticoids increase insulin resistance, decrease glucose utilization, increase hepatic glucose production, and impair insulin secretion.
These changes lead to a worsening of glycemic control in individuals
with DM and may precipitate diabetes in other individuals (“steroidinduced diabetes”). The effects of glucocorticoids on glucose homeostasis are dose-related, usually reversible, and most pronounced in the
postprandial period. If the FPG is near the normal range, oral diabetes
agents (e.g., sulfonylureas, metformin) may be sufficient to reduce

2/9/15 6:54 PM

