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W EDUCATIONAL OBJECTIVE: Readers will appropriately adjust their patients’ insulin dosages before surgery

Q: How should we manage
insulin therapy before surgery?
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A CONTINUING AT LEAST PART of the
o basal insulin is the reasonable, physi-
ologic approach to controlling glucose levels
before surgery in patients with diabetes. The
process involves three basic steps:

e Ascertaining the type of diabetes

e Adjusting the basal insulin dosage

® Stopping the prandial insulin.

The steps are the same whether the surgery
is major or minor. These recommendations
are based on general principles of insulin ac-
tion, data from large databases of surgical in-
patients, and expert clinical experience trans-
lated into standardized protocols.!?

B WHY CONTINUE THE INSULIN?

Stopping or decreasing insulin because of a
fear of hypoglycemia is not appropriate, as the
resulting hyperglycemia can lead to delayed
wound healing, wound infection, fluid and
electrolyte shifts, diabetic ketoacidosis, and
hyperosmolar states.

Insulin inhibits both gluconeogenesis and
conversion of glycogen to glucose, processes
that occur regardless of food intake. It also in-
hibits degradation of fats to fatty acids and of
fatty acids to ketones. This is why inadequate
insulin dosing can lead to uncontrolled hyper-
glycemia and even ketoacidosis, and thus why
long-acting insulin is needed in a fasting state.
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I STEP 1: ASCERTAIN THE TYPE OF DIABETES

Does the patient have type 1 or type 2 diabe-
tes, and does that even matter?

The type of diabetes should not matter,
since ideally the insulin should be dosed
the same for both types. However, the con-
sequences of inappropriate insulin manage-
ment may be different.

Usually, the type of diabetes can be as-
certained by the history. If the patient was
diagnosed at age 40 or later and was on
oral medication for years before insulin was
started, then he or she most likely has type
2. If the patient was younger than 40 at the
time of diagnosis, was lean, and was started
on insulin within a year of diagnosis, then
he or she likely has type 1.

If this information is not available or is
unreliable and the patient has been on insu-
lin for many years, we recommend viewing
the patient as being insulinopenic, ie, not
producing enough insulin endogenously and
thus requiring insulin at all times.

Though checking for antibody markers of
type 1 diabetes might give a more definitive
answer, it is not practical before surgery.

In the setting of surgical stress, withhold-
ing the basal insulin preoperatively and just
giving a small dose of fast-acting (see TABLE 1
for the different classes of insulin) or short-
acting insulin as part of a sliding scale (ie,
insulin given only when the blood glucose
reaches a certain high level) can send a pa-
tient with type 1 diabetes into diabetic ke-
toacidosis by the end of the day. This is less
likely to occur in a patient with type 2 diabe-
tes with some endogenous insulin secretion.
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TABLE 1
Insulins and their characteristics

INSULIN CLASS GENERIC (TRADE NAME) TIME OF ONSET APPROXIMATE TIME APPROXIMATE DURATION
TO PEAK OF ACTION
Fast-acting Aspart (Novolog) 10-15 minutes 60 minutes 3—4 hours
or rapid-acting Lispro (Humalog)
Glulisine (Apidra)
Short-acting Regular (Novolin R, Humulin R) 30-60 minutes 2-4 hours 6-8 hours
Intermediate- NPH (neutral protamine 1-2 hours 3-8 hours 12-15 hours
acting Hagedorn)
Long-acting Glargine (Lantus) 2 hours Relatively peakless 22-24 hours
Detemir (Levemir)
Premixed 70/30 NPH/Regular Depends on the ~ Depends on the Depends on the
75/25 NPH/Lispro components components components

I STEP 2: ADJUST THE BASAL INSULIN

Basal insulin is the insulin that the healthy
person’s body produces when fasting. For a
diabetic patient already on insulin, basal insu-
lin is insulin injected to prevent ketogenesis,
glycogenolysis, and gluconeogenesis in the
fasting state.

If the basal insulin is long-acting
Long-acting insulins have a relatively peak-
less profile and, when properly dosed, should
not result in hypoglycemia when a patient is
fasting.

Preoperatively, the patient should take it
as close as possible to the usual time of injec-
tion. This could be at home either at bedtime
the night before surgery or the morning of sur-
gery. If there is concern for hypoglycemia, the
injection can be given when the patient is at
the hospital.

e If the patient does not tend to have hypo-
glycemic episodes and the total daily basal
insulin dose is roughly the same as the
total daily mealtime (prandial) dose (eg,
50% basal, 50% prandial ratio), the full
dose of basal insulin can be given.’?
Example: If the patient is on insulin

glargine 30 U at bedtime and insulin lispro 10

U with each meal and does not have hypo-

glycemic episodes, then insulin glargine 30 U

should be taken at bedtime.

CLEVELAND CLINIC JOURNAL OF MEDICINE

e [f the patient has hypoglycemic episodes
at home, then the basal insulin can be re-
duced by 25%.

Example: If the patient is on insulin
glargine 30 U at bedtime and insulin glulisine
10 U with each meal (appropriate proportion
of doses, similar to the example above) but
has hypoglycemic episodes at home on this
regimen, then only 22 U of insulin glargine
should be taken at bedtime.

e [f the patient’s regimen has disproportion-
ately more basal insulin than mealtime insu-
lin, then the total daily doses can be added
and half can be given as the basal insulin.
Example: If the patient is on insulin de-

temir 30 U every morning at 6 am and in-

sulin aspart 6 U with each meal and has no
hypoglycemic episodes, then 24 U of insulin
detemir should be taken in the morning (ie,

half of the total of 30 + 6 + 6 + 6).

® In the less common scenario of diabetes
managed only with basal insulin (no other
diabetes injections or oral agents), then
half of the dose can be given.

e [f the patient is on twice-daily long-acting
basal insulin, then both the dose the night
before surgery and the dose the morning of
surgery should be adjusted.

If the basal insulin is intermediate-acting
The intermediate-acting insulin neutral pro-
tamine Hagedorn (NPH) is usually given
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INSULIN BEFORE SURGERY

twice a day because of its profile (TaBLE 1).

¢ On the night before surgery, the full dose
of NPH insulin should be taken, unless the
patient will now skip a nighttime meal be-
cause of taking nothing by mouth, in which
case the dose can be decreased by 25%.!

¢ On the morning of surgery, since the pa-
tient will be skipping breakfast and proba-
bly also lunch, the dose should be reduced
by 50%.3

Special situation: Premixed insulins
Premixed insulins (70/30, 75/25) are a com-
bination of intermediate-acting insulin and
either fast-acting or short-acting insulin. In
other words, they are combinations of basal
and prandial insulin. Their use is thus not ide-
al in the preoperative period. There are two
options in these situations.

One option is to switch to a regimen that
includes long-acting insulin. If the patient is
admitted for surgery, then the hospital staff
can change the insulin regimen to long-act-
ing basal insulin. A quick formula for conver-
sion is to add all the premixed insulin doses
and give half as basal insulin on the morning
of surgery, similar to the scenario above for
the patient with long-acting basal insulin that
was out of proportion to the prandial insulin
injections.

For example, if the usual regimen is insulin
70/30 NPH/Regular, 60 U with breakfast, 30
U with dinner, then the patient can take 45 U
of insulin glargine (which is half of 60 + 30)
in the morning or evening before surgery.

Another option is to adjust the dose of pre-
mixed insulin. Sometimes it is not feasible or
economical to change the patient’s premixed
insulin just before surgery. In these situations,
the patient can take half of the morning dose,
followed by dextrose-containing intravenous
fluids and blood glucose checks.

We recommend preoperatively giving at
least part of the patient’s previous basal insu-
lin, regardless of the type of diabetes, the type
of surgery, or the fasting period.

B STEP 3: STOP THE PRANDIAL INSULIN

Prandial insulin—given before each meal to
cover the carbohydrates to be consumed—
should be stopped the morning of surgery.’*
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I WHAT ABOUT SLIDING SCALE INSULIN?

Using a sliding scale alone has no known ben-
efit. Although it can be a quick fix to correct
a high glucose level, it should be added to the
basal insulin and not used as the sole insulin
therapy. If a sliding scale is used, fast-acting
insulin (aspart, glulisine, lispro) is preferred
over regular insulin because of the more rapid
onset and shorter duration of action.

Patients already using a supplemental insu-
lin scale can apply it to correct a blood glucose
above 200 mg/dL on the morning of surgery.

@ MAINTENANCE FLUIDS

As long as glucose levels are not very elevated
(ie, > 200 mg/dL), after 12 hours on a nothing-
by-mouth regimen, provide dextrose in the IV
fluid to prevent hypoglycemia (eg, the patient
received long-acting insulin and the glucose
levels are running low) or to prevent starva-
tion ketosis, which may result in ketones in the
blood or urine. We recommend 5% dextrose
in half-normal (0.45%) saline at 50 to 75 mL/
hour as maintenance fluid; the infusion rate
should be lower if fluid overload is a concern.

@ POSTOPERATIVE INSULIN MANAGEMENT

Once patients are discharged and can go back
to their previous routine, they can restart their
usual insulin regimen the same evening. The
prandial insulin will be resumed when the reg-
ular diet is reintroduced, and the doses will be
adjusted according to food intake. [ |
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