16. Emergencies in Diabetes

All persons involved in the care of persons with
diabetes need to be able to determine when hos-
pitalization is warranted. General hospital
admission guidelines for diabetes are summa-
rized in Table 16-1. When counseling patients
about hypoglycemia and hyperglycemia, empha-
size that the best treatment is prevention: be
proactive by recognizing the signs early, be pre-
pared to treat, treat appropriately, and seek
prompt attention when needed. It is always bet-
ter to err on the side of safety.

Hyperglycemia

Outpatient Management

Milder forms of hyperglycemia can often be
treated in the outpatient setting. Testing for
ketones (blood or urinary) is recommended in
the following settings:

e When the blood glucose level is more than 250
mg/dL for two tests in a row

¢ During illness or infection
¢ After trauma or stressors

*When symptoms compatible with ketoacido-
sis, such as nausea, vomiting, or abdominal
pain, are present

Persons with more pronounced insulin defi-
ciency (see Table 17-2) are at highest risk of
developing ketoacidosis. If a patient with small
ketonuria (2+) experiences no altered level of
consciousness, can monitor his or her blood sug-
ars (every 1-2 hours for rapid analogues or 2—3
hours for regular insulin), administer insulin
appropriately, and ingest fluids without diffi-
culty, he or she can often be treated at home by
following predetermined sick day rules. Even a
patient with moderate ketonuria (3+) can often
be treated at home with direct guidance from
the diabetes care team.

The ability to absorb subcutaneous insulin is
related to the level of hydration. If dehydration

progresses at a rate that cannot be easily man-
aged by oral intake, intravenous fluids will be
required, regardless of the results of ketone test-
ing, and intravenous insulin should also be con-
sidered. In the setting of large ketonuria (4+),
more intensive monitoring is required, and hos-
pitalization is encouraged, even if the patient
reports feeling well.

Inpatient Management

The subtleties of hospital management of hyper-
glycemic emergencies are beyond the scope of
this text and are reviewed elsewhere (see Sug-
gested Readings). In general, the initial treat-
ment plan for hyperglycemic emergencies
includes stabilizing hemodynamic values,
replenishing volume, administering insulin, cor-
recting electrolyte abnormalities, and searching
for precipitating causes. Intravenous insulin
infusion is usually the preferred method of
insulin delivery in an emergency because dehy-
dration may be severe (decreasing subcuta-
neous absorption). Rapid titration of insulin
may be required.

After the metabolic abnormalities have been cor-
rected and the patient is ready to be transferred
to subcutaneous administration of insulin (usu-
ally when the patient starts eating), intravenous
and subcutaneous insulin administration need
to be overlapped to avoid rebound ketoacidosis.
Give short-acting or rapid-acting insulins 1 to 2
hours or intermediate or long-acting insulins 2
to 3 hours before terminating the insulin infu-
sion to ensure adequate overlap.

What do | need to tell patients
about hyperglycemia?

e Review when to test for ketones.

e Ensure that patients have in their home suffi-
cient ketone-testing supplies, which can usu-
ally be purchased without a prescription. (The
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Table 16-1. Hospital Admission Guidelines for Diabetes

Life-threatening acute metabolic complications of diabetes
Diabetic ketoacidosis: Plasma glucose >250 mg/dL with arterial pH <7.30, serum bicarbonate
<15 meq/L, and moderate ketonuria and/or ketonemia
Hyperglycemic hyperosmolar state: Impaired mental status, usually with plasma glucose
>600 mg/dL and elevated serum osmolality (>320 mosm/kg)
Hypoglycemia with neuroglycopenia:
* Blood glucose <50 mg/dL without rapid recovery of sensorium with freatment; or
* Coma, seizures, or altered behavior due to documented or suspected hypoglycemia; or
* Hypoglycemia has been treated but a responsible adult cannot observe the patient for the
ensuing 12 hours; or
» Expected prolonged hypoglycemia from medication such as sulfonylurea or long-acting
insulin.
Newly diagnosed diabetes in children and adolescents*
Substantial and chronic poor metabolic control that necessitates close monitoring of the patient
to determine the etiology of the contirol problem, with subsequent modification of therapy:

* Hyperglycemia with volume depletion

or are complicated by diabetes

* Persistent refractory hyperglycemia associated with metabolic deterioration

* Recurrent fasting hyperglycemia (>300 mg/dL) or A1C >2 times normal

Frequent swings between hypoglycemia <50 mg/dL and hyperglycemia >300 mg/dL
Recurrent diabetic ketoacidosis without precipitating infection or frauma

Repeated absence from work or school due to psychosocial problems causing poor meta-
bolic control that cannot be managed as an outpatient

Severe conditions related or unrelated to diabetes that significantly affect metabolic control

Uncontrolled or newly discovered insulin-requiring diabetes during pregnancy
Institution of insulin-pump therapy or other intensive insulin regimenst

Adapted from: American Diabetes Association. Hospital admission guidelines for diabetes. Diabetes Care. 2004;27 Suppl 1:S103.

*Children and adolescents with newly diagnosed diabetes without severe metabolic decompensation can frequently be treated in the outpatient sefting if adequate educational

resources and social supports are available.

Twith adequate education and supervision, infensive insulin regimens and insulin-pump therapy can be safely instituted or modified in the outpatient sefting.

exception to this rule is the patient with type
2 diabetes who is at very low risk for develop-
ing ketoacidosis.)

e Tell patients to drink sugar-free liquids when
hyperglycemic to prevent dehydration and
help lower blood glucose levels.

eHelp patients be prepared for emergencies.
Provide information about sick day care (see
Sick Day Recommendations in Chapter 2),
ways to handle hyperglycemia before it occurs,
and when to contact the diabetes care team
about hyperglycemia (e.g., number of episodes
per week, number of severe episodes).

Hypoglycemia

Because the glycemic threshold for epinephrine
and glucagon production is 65 to 70 mg/dL,
hypoglycemia is frequently defined as a plasma
glucose level of less than 70 mg/dL. Mild
hypoglycemia without significant neurologic

symptoms can generally be treated by the
patient. In general, 15 g of glucose or carbohy-
drates will increase blood glucose 25 to 50
mg/dL. Adding protein to the acute treatment
neither affects the glycemic response nor pre-
vents subsequent hypoglycemia; adding fat may
retard the absorption of glucose and actually
delay the response.

One approach to avoiding “overshoot hyper-
glycemia” is for patients to take 15 g of carbohy-
drates (preferably glucose), test their blood
sugar in 15 minutes, and, if necessary, take
another 15 g of carbohydrates. Depending on
the insulin regimen, an additional snack may be
needed if they will not be eating their next meal
for another 30 to 60 minutes. Examples of 15 g
of carbohydrates include the foods listed below.

®3—4 oz juice
®4 oz regular soda
*3 tsp jelly

¢ 2 tbsp (or a small box of) raisins
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* 3 to 5 glucose tablets (buccal preparations are
also available that allow for more rapid
absorption)

*2 tsp sugar

*8 oz milk

If hypoglycemia is severe and the patient cannot
safely ingest food because of neurologic symp-
toms of hypoglycemia (dizziness, weakness, loss
of consciousness), another person can adminis-
ter 1 mg of glucagon subcutaneously or intra-
muscularly to transiently increase blood glucose
enough to facilitate further treatment. Remem-
ber that the effects of glucagon only last 15 to 30
minutes, so additional treatment with a snack is
required. Because glucagon administration
requires the assistance of others, family mem-
bers or those who live with a person at risk for
hypoglycemia should have appropriate training
in its use. If the patient does not respond to
glucagon within 15 minutes, emergency assis-
tance is needed.

If the hypoglycemia is caused by an excess of
sulfonylurea or long-acting insulin, hospitaliza-
tion will likely be required because of the long
half-lives of these agents. Dextrose infusion may
be required to maintain normoglycemia. Rapid
changes in cardiac, renal, or hepatic status may
drastically alter the half-life of medications used
to treat diabetes and should be evaluated as
potential contributing factors.

Persons with frequent hypoglycemia often
develop hypoglycemia unawareness and may not
have the typical adrenergic symptoms of
diaphoresis, shakiness, palpitations, nervous-
ness, hunger, or headache. Neuroglycopenic
symptoms, including irritability, difficulty con-
centrating, blurred vision, confusion, recall diffi-
culty, personality changes, or seizures, may
develop at lower blood sugar levels. A counter-
regulatory hormone response and symptoms
may return after preventing low levels for
two weeks.

What do | need to tell my
patients about hypoglycemia?

* Review the symptoms of hypoglycemia. Point
out that they will not experience all of these
symptoms but that they will generally have
the same symptoms whenever they are
hypoglycemic.

e Teach the “rule of 15s”: Treat with 15 g of car-
bohydrates, wait 15 minutes, and treat with
another 15 g of carbohydrates if the blood glu-
cose level is still too low.

e Caution patients not to overtreat a hypo-
glycemic episode.

* Remind patients to always wear identification
for diabetes and to test their blood glucose
before driving a car or engaging in exercise.
The general recommendation is that the blood
glucose level should be >100 mg/dL prior to
exercise or driving.

eTeach patients to keep glucose tablets or
another form of treatment with them at all
times and to be sure to keep a form of glucose
in the car, purse, briefcase, pocket, gym bag,
desk drawer, and night stand.

eMake sure that patients at risk for hypo-

glycemia have a current prescription for
glucagon and that someone around them
knows how to administer it.

®Provide information about when to contact

providers about hypoglycemia (e.g., number
of episodes per week, number of severe
episodes).

eTeach patients with hypoglycemia unaware-
ness to recognize neuroglycopenic symptoms
early. These patients should have higher tar-
gets to avoid hypoglycemia until adrenergic
symptoms return.
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